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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3NKEe HAa ypOBHE CpemHero oOmero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJIOKCHHWM W TPEOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareibHON mporpammel, npeactaBieHHbix B ®I'OC COO, a
Takxke ¢ yuétoM (enepanbHoi pabodeil mporpaMmbl BocnuTaHusi U KoHuenuuu
npenoaaBaHus yueoHoro npeamera «Pusuka» B 00pa30BaTEIbHBIX OPTaHU3AIMIX
Poccuiickoii ~ dDenmepainnu,  peaqu3yIOMMX  OCHOBHBIE  00Opa3oBaTEIIbHBIC
IPOrPaMMBI.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
yCTaHaBJIMBAET PEKOMEHYEMYIO TOCIIEIOBATEILHOCTh U3YUCHUSI TEM U PA3/ICIIOB
y49eOHOTO TpeaMeTa C YIETOM MEXKIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3CH,
JIOTUKK  y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH  OOYy4YaroIIHUXCH.
[Iporpamma 1o ¢Qusuke maét mOpeacTaBICHUE O LENAX, COJEpPKaHUH, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
ydeOHoro npeameTa « Pu3nka» Ha yriiyoJIEHHOM YPOBHE.

Wzydenne kypca ¢GuU3MKH YriIyOJIEHHOTO YpPOBHS TO3BOJSET PEaM30BaTh
3aa4i MPOPECCHOHATBHON OPUEHTAINH, HAMPABICHO Ha CO3JaHHE YCIOBHM NS
MPOSIBJICHUS] CBOUX MHTEIUICKTYAJIbHBIX M TBOPUECKHX CIOCOOHOCTEH KaXKIIbIM
OoOy4aroluMcsi, KOTOpble HEOOXOAMMBI Il TPOAOJDKEHUS OOpa3oBaHMs B
OopraHu3anusx Nnpo(ecCHOHATBLHOTO O00pa3oBaHUs MO Pa3IUYHbBIM  (DU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIUATLHOCTSIM.

B mporpamme mo (¢u3HKe oOmpeAensioTcs IIaHUpyeMble pe3yJIbTaThl
OCBOCHUS Kypca (DM3MKH Ha YPOBHE CPEIHETO 00Iero o0pa3oBaHus: JMIHOCTHBIC,
MeTanpeMeTHbIe, TpeaMeTHole (Ha  yrayonéuHom  ypoBHe). Hayuno-
METO/I0JIOTUYECKON OCHOBOW il pa3pabOTKuM TpeOOBaHU K JUYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOINXCS, OCBOMBIIHMX
nporpamMmy 10 (U3MKE HAa YpPOBHE CpEIHEro OO0Iero oOpa3oBaHUs Ha
yrayOn€HHOM ypOBHE, SIBJSIETCS CUCTEMHO-IESITEIIBHOCTHBIN MOXO.

[Iporpamma o pu3Mke BKIFOYALT:

IUTAHUPYEMBIE Ppe3yJlbTaThl OCBOEHHUS Kypca (GU3HKKM Ha yriayOnéHHOM
YPOBHE, B TOM YHCJIE MPEAMETHBIE PE3YJIbTATHI 110 To1aM 00yUeHUS;

coziepkanue yueonoro npeamera «dusuka» mo rogam o0ydeHus.

[Iporpamma 1o (Qu3MKEe WMEET NPUMEPHBIN XapakTep U MOXKET OBIThH
UCTIONIb30BaHa YUUTENIMHU (DU3HUKH JIJIsI COCTABJICHHS CBOMX PabovHX MpoTrpamM.

[TporpamMma mo ¢u3MKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENCH U
MPENIOCTaBIsAET BO3MOXHOCTH JUJISl peau3allMi  Pa3IMYHBIX METOJMYECKHX
MOJXOJOB K NpEnoAaBaHui0 (U3UKH HAa YIrIayOJIEHHOM YypOBHE NpPU YCIOBUU
COXpaHEeHUs 00s3aTeTbHOM YaCTH COEPKAHUS Kypca.



®du3rka Kak Hayka O HamOoJiee OOUIMX 3aKOHAX MPHUPOABI, BBICTyIAas B
KauecTBe y4eOHOro ImpeiMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IKoabHBIN Kypc PU3NKH — cUCTEeMOOOpa3yIoui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBIICHWW, HW3YYaeMBIX XHUMHEH, OMOJOTHECH,
dbusnyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME U aKTUBHOE
npuMeHeHue (GU3MYEeCKUX 3HAHUW OMNpENeIuIo XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, NOJIYYEHHs] HOBBIX MaTepuajoB C 3aJaHHBIMU cBoiicTBamu. M3yueHue
¢u3MKK BHOCUT OCHOBHOM BKJIaaA B (OPMHUPOBAHHE €CTECTBEHHO-HAYUHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMUPOBaHUE YMEHHUM NMPUMEHATh HAYUYHBIN
METO/]I IO3HAHUSI IIPH BBIIIOJIHEHUU UMH Y4€OHBIX UCCIIEOBAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHETr0 00IIEero 00pa3oBaHus MOJIOKEH
pSA UIEH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOEHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIPOCHI KJIACCUYECKOMN, TAK U1 COBPEMEHHON (DU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUUM C HEW Marepuan Kypca (U3UKH
oObeaMHEH BOKPYr (Qu3nyeckux Teopud. Begymum B Kypce sBIgeTcs
(dbopMupOBaHUE MPEICTABICHUM O CTPYKTYPHBIX YPOBHSIX MaT€pHM, BEIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanuzanys OpeAnoaracT MCIOJb30BAHUE
I'YMaHUTAPHOTO TOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3uKkn ¢ pa3BUTHEM OOIIECTBa, a Takke C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU M SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuxnaonoii nanpasnennocmu. Kypc dbusuku yriyoaEHHOTO YpOBHS
MPEANoaraeT 3HakOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUM H3YyYEHHBIX TEOpUM U 3aKOHOB. [Ipu 3TOoM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MPEICTaBICHUA W COBPEMEHHBIE TEXHHUYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea »3konocuzayuu peanusyeTcs NOCPEACTBOM BBEICHHS 3JIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX OKOJOTMYECKMM TMpoljemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takxke O0CYX IACHHS
npo6JieM palOHAIBHOTO MPUPOOTIOIB30BAHMS U HKOJIOTHYECKOM 0€30acHOCTH.

OcBoeHue cofiepKaHusi MporpamMmbl MO (PU3MKE JOHKHO OBITH IOCTPOEHO Ha
NPUHIIMIAX CUCTEMHO-JEATEIbHOCTHOrO nmoaxoaa. s Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTENILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHcTBYtolIero ¢akropa ydeOHoro mpoiecca. [ns yray6néHHoro
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHYECKOrO0 3SKCIEPHUMEHTA,



BKJIIOYAIONIETO (PPOHTAJIbHBIE YUYEHUYECKHE ONBITHI MPU HM3YYEHUH HOBOTO
MaTtepuaina, JabopaTopHble paboThl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
JIBa crocoba peanu3anuu (U3MUECKOro TMpakThKyma. B mepBom ciydae
NPAaKTHUKYyM MpoBoauTcs aubo B koHue 10 u 11 kmacco, mubo mocie nepBoro u
BTOPOTO TMOJYTOAMM B KaXJIOM U3 I3TUX KiaccoB. Bropoil cmocod — 3To
UHTErpalus padoT NpPaKTUKyMa B CHUCTEMY JIaOOpaTOpHBIX paboOT, KOTOpbIE
MPOBOJATCA B Mpolecce u3ydeHus paszzgena (temsl). [Ipu stom monx paboramu
IPaKTUKyMa MOHUMAETCS] CaMOCTOSITENIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUIa O€3 MOLIArOBO HHCTPYKIIHH.

B nmnporpamme mo ¢usnke cHCTeMa YYEHHUECKOTO SKCIEPUMEHTA,
71a00paTOpHBIX pabOT M MpakTUKyMa Ipe/CTaBlIeHa €IWHbIM IepeuyHeM. Bpidop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUUYECKUX PabOT OCYLIECTBIIAETCA
y4aCTHHKaMU 00pa30oBaTEIbHOrO MPOIecca UCXO0/I1 U3 OCOOEHHOCTEN OYPOUHOTO
IUIAHUPOBAHMUST W OCHalleHusi KabuHeta (u3uku. I[lpm sTom obecneunBaeTcs
OBJIQZICHUE OOYYarOIIMMHCS YMEHUSMH NPOBOAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUs], HUCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO NMPOBEPKE MPEATIOKEHHBIX TUIIOTES.

bonpioe BHUMaHUE YAENAETCA PEUIEHUI0 PAcYETHBIX M KAuE€CTBEHHBIX
3anay. Ilpu 3TOM Ay pacy€THBIX 3a7ad MPUOPUTETOM SABIISIIOTCS 3aJa4d C SIBHO
3aJIaHHON U HESIBHO 3a/IaHHOW (PM3UUYECKOW MOJIENbIO, MO3BOJISIONINE TTPUMEHSTh
U3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOrO pasziesia Kypca, Tak U
WHTErpUpysl MPUMEHEHHE 3HAHUI U3 pa3HbIX pa3nenioB. [ kayecTBEHHBIX 3a/1a4
IMPUOPUTETOM SBIISIFOTCS 3aJaHUsl Ha OOBICHEHUE/TIpPEeJCKa3aHhe MPOTEKaHUs
(bu3MYecKuX SBJIECHUN U MPOIIECCOB B OKPYXKAIOUIEH KU3HU, TpeOyrolue BbIOOpa
buznyecKoil MoAenu AJis CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k wmaTepHalibHO-
TEXHUUYECKOMY OOECIEUEHUI0 Y4eOHOTO IMpolecca Kypc (PU3NKU YrIyOJIEHHOTO
YPOBHS Ha YPOBHE cpeHero odiiero oopa3oBaHus JOJKEH U3y4aThCs B YCIOBHUAX
npeaMeTHoro kabunera. B kaOuHere (U3HKK MOKHO OBITH HEOOXOIUMOE
nabopatopHoe O0OpyIOBaHME [JIsi BBIMOJIHEHHUS YKa3aHHBIX B IMporpaMMme IO
bu3NKe YYECHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpaKTUKyMa, a
TaKXXe IEMOHCTPALIMOHHOE 000pyAOBaHHE.

JleMoHCTpanoHHoe o0opyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLKAIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHEeYMBAaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TporpaMMe 1Mo (U3HKE KIIOUYEBbIX JEMOHCTpalUil masis
UCCJEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHMH M  MPOLIECCOB, JOMIUPHUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlabopaTopHoe 000OpynOBaHHE MJI YYEHUYECKHX TMPAKTUYECKUX padboT
dopMupyeTcss B BHIE€ TEMAaTUYECKUX KOMIUIEKTOB U OOECIIeYMBAETCs B pacuére



OJHOTO KOMIUIEKTa Ha JBYyX oOyuarommuxcs. Temarnueckue KOMILUIEKTBI
71a00paToOpHOTO O00OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOIOBBIX U LM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUid.

OCHOBHBIMU HENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBISIFOTCS:

(¢opMUpOBaHHE UHTEpeca M CTPEMJICHUS OO0y4aroumxcsi K HayyHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HX HUHTEIUIEKTyaJbHBIX W  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUA O HAYYHOM METOJE IMO3HAHHSA M (HOPMHPOBAHUE
UCCJIEI0BATELCKOrO0 OTHOIIEHHS K OKPYKAIOIUM SIBJICHUSM;

(opMHpOBaHKME HAYYHOI'O MHPOBO33PEHMsI KaK pe3yJjbTaTa U3y4YE€HHsS OCHOB
CTPOEHMSI MATEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOIB30BaHUEM (DU3UUYECKHUX
3HAHWI U HAYYHBIX J10KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUMKK AN Pa3sBUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUM O BO3MOXHBIX  chepax  Oynymiei
npoeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (UBUKOW, TMOJATOTOBKA K
JanbHeieMy 00y4eHUI0 B 3TOM HalPaBJICHUH.

JlocTrxeHne 3TUX Lened oOecrednBaeTCsl pelIeHUeM CIEeIyIoMMX 3a7ad B
npouecce U3yyeHus Kypca GU3MKH Ha YpOBHE CPEHEro 0011ero oopa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAaHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAasl  MEXaHUKY,  MOJEKYISpHYIO  (DU3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKHU;

(dbopMUpOBaHHE YMEHUHN PUMEHITh TEOPETUUECKUE 3HAHUS JUIsl OOBICHEHUS
bu3znyecKkux SIBICHUNH B MPUPOAE U JUIsl NMPUHATHUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOCHHME CIIOCOOOB PpEIICHUS pa3IUYHBbIX 3a7ady C SBHO 3aJaHHOU
buznyeckoil Monesblo, 3a/1ay, MOJPa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3/IaHUE
dusznyeckoil Mopenu, aJeKBaTHOM YCJIOBHMSIM 3aJayd, B TOM YHCIE 3aaady
WHKXEHEPHOIO XapaKTepa;

NOHMMaHuEe (U3MYECKUX OCHOB M TMPUHILMIIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO CPELy;

OBJIAJICHUE METOJAaMHU CaMOCTOSITENIBHOTO IUIAHUPOBAaHUS W IPOBEICHHUS
¢u3nyecKuX SKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTanuud HHpOpMaIu,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3/IaHHE€ YCJIOBUM AJI Pa3BUTHS YMEHMM IPOEKTHO-HCCIEAO0BATEIbCKOM,
TBOPYECKOM J1€ATENBHOCTH;



pa3BuTHE MHTEpeca K chepaM npodeccuoHaTbHOM AeSTENbHOCTH, CBI3AHHOU
¢ (PU3UKOMH.

B cootBerctBun ¢ tpeboBanusiMu OI'OC COO yroyOn€éHHBIN ypOBEHb
u3ydeHus: ydeOHoro mpeamera «®Dus3mka» Ha YpPOBHE CpPEAHETO OOIIETo
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOJIOJDKEHHUE
o0pa30oBaHus MO CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenue pusuxu (yriyOna€HHBIM YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus orBoautcs 340 gacoB: B 10 kimacce — 170 gacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennmaraempiii B mporpamMme 10 (U3MKE TMepedeHb JIAOOPATOPHBIX M
MPAKTUYECKUX pabOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C Y4E€TOM HWHAMBUAYaJIbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOBI.

®dusuka — pyHIaMeHTaNbHas HayKa o mpupojie. Hayunslii MeTos mo3HaHus u
METO/IbI UCCIEIOBAHUS (PU3NICCKUX SBIICHUI.

OKCIEpUMEHT U TEOopus B Ipoliecce MO3HaHWs Npupoasl. HabmrogeHue u
HKCIIEPUMEHT B (PU3HUKeE.

CnocoObl  u3MepeHust (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(POBBIE
U3MEpPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[lorpemHocT  W3MepeHuid  (u3nMyeckux  BenuuuH  (aOcontoTHas U
OTHOCHUTEJIbHAs).

MonenupoBanue (GU3NYECKUX SIBJICHUNA U MPOIECCOB (MaTepuaabHasi TOUYKA,
aOCONIIOTHO TBEPAOE TENO, MJealbHasl >KUIKOCTb, HJC€AJIbHBIA TIa3, TOYECUHBIH
3apsan). ['unoreza. ®u3nyeckuil 3aKOH, TPaHULIbl €ro MpuMeHUMOocTU. DPusnveckas
TEOpHs.

Ponb u Mecto ¢u3uku B GOpMUPOBAHUM COBPEMEHHON Hay4HOW KapTHUHBI
MUpa, B IPAKTUYECKOMN IEATEIBHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

W3mepeHne cuiibl TOKa M HAOpsDKEHWS B LENH IOCTOSHHOTO TOKa MpH
MOMOILM aHAJOTOBBIX U HU(POBBIX U3MEPUTETBHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1udppoBoi abopatopueit mo ¢usuke. [Ipumepsl u3mepeHus
(bu3nYeCKUX BEIMYMH MIPU MOMOIM KOMIIBIOTEPHBIX JaTYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHast 3a/1a4l MEXaHUKHU.

Panuyc-BekTop MarepuaqibHOM TOYKH, €r0 MPOEKIIMHM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

Ilepemelienne, CKOpOCTh (CpEeaHSIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepuajbHOW TOUYKH, HUX MPOEKIIMM Ha OCH CHUCTEMBI KOOpJIWHAT.
CnoxeHune nepeMelieHui U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTEPUATbLHON TOUKH OT BPEMEHHU U UX
rpadukm.



CBoOonHoe majeHue. YcKopeHue cBOOOAHOro majaeHus. JIBukeHue Tena,
OpOIIEHHOr0 TOJ YIJOM K TOPU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH U
YCKOPEHHS] MaTepUAJIbHON TOYKH OT BPEMEHU U UX TpaduKu.

KpuBosmmHenHOE  nBMKEHWE. J[BHKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas W JUHEHHas ckopocTh. [lepmom m dactora oOparieHus.
[lenTpocTpeMuTenbHoe (HOPMAJIbHOE), KacaTeabHOE (TaHT€HIMAIBLHOE) U MOJTHOE
YCKOpPEHHUE MaTEpUaAIbHON TOUKH.

TexHuyeckue yCTpOMCTBA W TEXHOJIOTMYECKHE IPOLECCH: CHUIAOMETD,
JNBUKEHUE CHaApsJOB, LEMHbIE, IIecTepEHYaTble W PEMEHHBIE MEpeaayu,
CKOPOCTHBIE JIU(DTHI.

Jlemoncmpayuu.

Mopnenp cucteMbl OTCYETA, WIUTIOCTPALUs KHHEMATHYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

CrocoObI ucclie10BaHUs IBKEHUH.

MtrocTpanys NpeaenbHOro nepexoia i N3MEPEHHE MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

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

HaGnronenue aABMKEHUS Tena, OPOLIEHHOIO IMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampaBneHnue ckopocTy IpU IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBanue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHeHUE TyTEW, TPACKTOPUN, CKOPOCTEM IBMXKEHHUS OJTHOTO M TOTO XK€
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

M3yyeHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUS] MTHOBEHHOM
CKOPOCTH.

N3mepeHne yCKOpeHHs MpU MPSIMOIMHEHHOM PaBHOYCKOPEHHOM JIBHXKEHHH
I10 HaKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IIyTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBHKEHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO MaICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI J1TabOpaTOpUN ).

W3yyenue nABMKEHHs Tena, OpOILIEHHOro Topu3oHTanbHO. IIpoBepka
TUIOTE3bl O NPSIMOM NPONOPLMOHAIBHON 3aBUCUMOCTH MEXKIY JalbHOCTBIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

W3yyeHue NBUXKEHHSA Tella MO OKPYXKHOCTH C MOCTOSHHOMW IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Iepuoja OOpalieHUs KOHMYECKOr0 MasTHHKA
OT €ro napaMeTpoB.



Tema 2. lunamuxa.

ITepBbiii 3ak0H HproToHa. WHepumanbHbie cUCTEMBbl OTCYETA. [lpuHUMT
oTHocuTenbHOCTH ['anmunes. HemHepruanbHble CUCTEMBI OTcuéTa (OmpeeseHue,
IPUMEDBI).

Macca Tena. Cuia. [IpuHUuun cynepro3unuy CuJl.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKH.

Tpernii 3akoH HproTOHA 1151 MarepuaibHbIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHBAJICHTHOCTh TI'PAaBUTALMOHHON U
WHEPTHOM MAaCCBI.

Cuna TsoKecTH. 3aBUCUMOCTH YCKOPEHHSI CBOOOIHOTO TAJCHHSI OT BBICOTHI
HaJ IOBEPXHOCTHIO IUIAHETHI W OT Treorpaguueckod MMUpoThl. JIBHXKeHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckasi CKOpOCTb.

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

Cuna Ttpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHUS
nokos. Koa¢pduuument tpenus. Cuna conpoTHBIEHUS NpPU JIBUKEHUHM Tejla B
YKUJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOIO IBUKECHUS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHE MNPOLECCHI: MOAIINITHUKH,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnrogenue qBUKEHUS Tell B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMT OTHOCHUTEIBHOCTH.

Kauenne AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIUATIbHON CUCTEMBI OTCYETA.

CpaBHEHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
ITPOU3BEAECHUEM MACCHI TEJIA HA €10 YCKOPEHUE B MHEPLUHUAIIBHONW CUCTEME OTCYETA.

PaBeHCTBO cwil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TE.

N3mepenune Mmacc no B3auMOJCUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

[{leHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka ruIOTE3bl O HE3aBUCUMOCTH BPEMEHM JBUXKEHHUSI Opycka IIo
HAKJIOHHOU INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAcChl.



HccnenoBanre 3aBUCHMOCTH CUJI YNIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
PE3UHOBOM 00pasiie, OT X AehopMariyi.

M3ydeHne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IIEPEKUHYTON Yepe3
NETKui OJIOK.

N3mepenne koddduimenta TpeHHs MO BETUYHHE YIIIOBOTO KoddduimenTa
3aBucHUMOCTH Frp(N).

HccnenoBanue nBrkeHHs: Opycka MO0 HAKIOHHOM IUIOCKOCTU € TIEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

N3yueHne nBUXKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomoTHO TBEpAOe Teno. [locTymarensHOoe W BpallaTeIbHOE JBUKEHUE
TBEpHOro Tejna. MOMEHT CHJIbI OTHOCUTEIBbHO OCH BpaileHus. [lmeuo cuibl.
CroxxeHue Cuil, MPUJIOKEHHBIX K TBEpAOMY Tery. LIeHTp TskecTu Tena.

YcoBust paBHOBECHS TBEPAOTO TENA.

VYcroiiunBoe, HeyCTOHYNBOE, O€3pa3IMIHOe PAaBHOBECHE.

TexHuyeckne yCTpOWCTBA W TEXHOJOTUYECKUE TMPOLECCH: KPOHILITEWH,
CTPOUTEINIbHBIN KpaH, pelI€TYaThle KOHCTPYKIIUH.

Hemoncmpauuu.

VY cIi10BUSsI paBHOBECHSL.

Bunbl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HUccnenoBanne yciaoBHil pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpaIlEHUS.

KoHcTpynpoBaHne KPOHIITENHOB U PACUET CUII YIIPYTOCTH.

N3yueHne ycTOMYMBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOIIAb ONOPHI.

Tema 4. 3akonsl coxpanenusn é mexanuke.

NMnynbc MaTepUanbHOM TOUYKH, CHCTEMBI MaTEPUAIbHBIX TOUEK. LleHTp Macc
CHUCTEMBI MaTepHaIbHbIX TOUYEK. Teopema 0 ABUKEHUU LIEHTpa Macc.

NMnynbe CUITbI U UBMEHEHHUE UMITYJIbCa Tea.

3aKOH COXpaHEHUS] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MomMeHT ummynbca MarepuanbHOu TOUYkM. [IpeacraBiieHue O COXpaHEHUU
MOMEHTA UMITyJIbCa B IIEHTPAJIbHBIX MOJISX.

PaGora cuiapl Ha MajgoM W Ha KOHEYHOM IiepeMemicHuH. [paduueckoe
MIPEICTABICHUE PAOOTHI CHITHI.

MoOITHOCTb CHUJIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUkKU. Teopema 00 H3MEHEHHH
KMHETUYECKOW SHEPTUU MATEPUAIBHOW TOUKH.



[loTeHUMabHBIE W HENOTEHUMAJbHbIE CUJbl. [loTeHnManbHas >HEprUs.
[ToTeHmmanbHas sHeprust ynpyro nehopmMupoBaHHON NpyxuHbl. [loTeHmanbHas
DHEPrusl Teja B OJHOPOJHOM TpaBUTALMOHHOM moje. [loreHinumanpHas sHeprus
TeJa B TPABUTALIMOHHOM I0JIE€ OJHOPOJHOTO IIapa (BHyTpH M BHeE miapa). Bropas
KOCMHMYECKAsi CKOPOCTh. TPEThsi KOCMUYECKAst CKOPOCTb.

Cs3b pabOThl HEMOTEHIUATBHBIX CHJI C M3MEHEHHEM MEXaHU4eCKOU
DHEPIUM CUCTEMBI T€J. 3aKOH COXPAHECHHSI MEXaHUYECKON SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHne bepHymu s MACATBHOM KUIAKOCTH KAaK CJIEACTBUE 3aKOHA
COXPAaHEHMS MEXaHUYECKON YHEPTHH.

TexHuyeckne yCcTpoucTBa U TEXHOJIOTMYECKHUE IIPOLIECCHI: JBUKECHHUE PAKET,
BOJOMET, KONEp, MNPYKUHHBIM NHUCTOJET, TUPOCKON, (UIypHOE KaTaHUE Ha
KOHBKax.

Hemoncmpauuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE 1BHKEHUE.

M3mepeHne MOLHOCTH CUJIBL.

M3MeHeHue 3Hepruu Tena Mpu COBEPILICHNUN PabOTHI.

B3anmHble mNpeBpalieHUs] KMHETHYECKOM M IMOTEHIHAIBHOW SHEPrud NpH
JEWCTBUU HA TEJIO CWJIBI TSYKECTU U CWIIBI YIIPYTOCTH.

CoxpaHeHue SHEpTruu Npu CBOOOIHOM Ma/ICHUU.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

N3mepeHne nMimyJsibca Tejia o TOpMO3HOMY ITYTH.

W3mepeHne cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOWJIE M MOIIHOCTH
CHJIBI TATH.

CpaBHEHNE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccenenoBanre COXpaHEHUsI UMITYJIbCA IPU YIIPYTOM B3aUMOJICHCTBHH.

N3mepeHrne KHHETUYECKON SHEPTUH TEJIa [0 TOPMO3HOMY MYTH.

CpaBHeHHME W3MEHEHHUS NOTEHUUATbHON HEPTUU NPYKUHBI C paOOTON CHIIBI
TPEHUs.

Omnpenenenve paOOTHl CHIIBI TPEHUS NPU JIBWKEHUM Teja MO HAKJIOHHON
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TePMOJUHAMUKA.

Tema 1. Ocroebl MONEKYAAPHO-KUHEMUUECKOU Meopuu.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYJsipHO-KuHeTnyeckor Tteopuun (MKT), ux
onbITHOe oOocHoBaHue. Juddysus. bpoyHoBckoe aBmxeHue. Xapakrep
JOBUKEHMSI M B3aMMOJAEWCTBHS YAcCTHUI] BellecTBa. MoOJENM CTpOEHMsI Ta30B,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE 3THUX



mozened. Macca u pasMepsl MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosiHHass ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3Mmepenus. Illkama
temneparyp Llenscust.

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

["azoBeie 3akoHBl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon [lansToHa. M3ompoiiecchl B
UJeaJbHOM Tra3e C TOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ 'paduueckoe
IIPEICTABICHUE U30MPOLECCOB: U30TEPMA, U30XO0Pa, U300apa.

CBsi3pb  MEXIy JaBJICHUEM M CPEIHEH  KHUHETUYECKOW  SHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUH UICATBHOTO Ta3a).

CBs13b a0COJIFOTHOM TEMIIEpaTypPhl TEPMOJIUHAMUYECKOM CUCTEMBI CO CPEIHEH
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YaCTHII.

TexHH4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE MPOLIECCHl: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMaTePUAaJIOB.

Hemoncmpauuu.

Mopenu IBUKEHHS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Juddy3us xuakocTen.

Mogens onbita llTepHa.

[IpuTsKeHNE MOJIEKYIL.

Mogenu KpuCTaININYECKUX PEIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLEecCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, nPpaKmMuKym.

HccnmenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEeHE MEXTy ropsUueii U XOJI0THOM BOJIOM.

N3yueHne H30TEPMUYECKOr0 Iporecca (PEeKOMEHJOBAHO HCIOJIb30BAHHE
1 poBoit 1aboparopun).

N3yuenue n30X0pHOro mnpoiecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmogunamuueckas (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHUYECKON CUCTEMBI. BHelIHne 1 BHyTpeHHUE napaMeTpshl. [lapameTpsl
TEPMOJMHAMHYECKON CUCTEMBbl KaK CPEIHHE 3HAYEHHUs BEIUYUH, OMHUCHIBAIOIINX
€€ COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano tepmoauHaMuku. CaMOIPOM3BOJIBHAS — pelaKCalys
TEPMOJIMHAMHYECKOW CHUCTEMBI K TEIIJIOBOMY PaBHOBECHIO.

Mopnenp wuIeanpHOrO raza B TEPMOJMHAMUKE — CHUCTEMA YpPaBHEHUM:
ypaBHeHHe MenaeneeBa—KianepoHa n BbIpaXeHUE ISl BHYTPEHHEH JHEPTHH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kas KOHLIEHTPALUs YaCTHIL, BBICOKHE
TEeMIIepaTypbl. BelpaxkeHue i1 BHYTPEHHEH DHEPTUU OJHOATOMHOTO MJI€AJIBHOTO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemeHnTtapHas paboTa B TepMOAUHAMUKe. Beruucienue padoTel o rpaduky
npoiiecca Ha pV-auarpamme.

Temonepenaua  kKak  cnoco0  M3MEHEHUS  BHYTPEHHEH  3Hepruu
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Ttemnorel. Temnmo€éMKOCTh Tenma. YHAenbHas H  MOJIIPHAS
TEIJIOEMKOCTH BelllecTBa. YpaBHeHuWe Maiiepa. YenbHas TeIIoTa CropaHus
toruBa. Pacuér KkoauuecTBa TemiuoThl mnpu  Teruonepenade. I[lonstue 00
aauabaTHOM IIpoIiecce.

[lepBblii 3aKOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. Kommuectso
TEIJIOTBI W paboTa Kak Mepbl U3MEHEHUS  BHYTPEHHEH  HSHEpruu
TEPMOJIMHAMHYECKOU CHCTEMBI.

BTopoii 3akOH TEpPMOJMHAMHUKHA JUII PABHOBECHBIX IIPOLECCOB: 4Yepes
3aJlTaHHO€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKONM CHCTEMBI MPOXOJIUT
eMHCTBEHHAas aauadarta. AOCOIIOTHAS TeMIIepaTypa.

BTtopoii 3akOH TEpPMOJMHAMUKM JJI1  HEPABHOBECHBIX  MPOLIECCOB:
HEBO3MOKHO IepeJaTh TEIIOTY OT O0Jiee XO0JIOJHOTO Tena K 0ojee HarpeToMy 0e3
komriencarmu (Knaysuyc). HeoGpaTumMocTh NpUpOTHBIX MPOIIECCOB.

[Tpunnumne aectBus TermoBbix MamunH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukn Kapho.

DKOJIOTUYECKHE aCIIEKThl MCIOJb30BaHMs TEIUIOBBIX ABUrarenei. TermoBoe
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHUYecKue yCTpOMCTBA M TEXHOJIOTMYECKUE IPOLIECCHI: XOJIOAWIBHUK,
KOHJUIIMOHEP, AU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIy4YeHUE CBEPXHU3KUX TEeMIeparyp, YTWIM3AIUsl «TEIUIOBBIX» OTXOJ0B C
UCIIOJIb30BaHUEM TEIIOBOTO HAcOCa, yTHIIM3aIHsl OMOOPTraHUYECKOTO TOILINBA JJIst
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

W3MeHeHne TemnepaTypsl IpU a1uadaTHYECKOM PaCIIUPEHUH.

Bo3nyniHoe orauso.

CpaBHEHHE yAEIbHBIX TEINIOEMKOCTEN BELIECTB.



CrniocoObl U3MEHEHMsI BHYTPEHHEN SHEPTHUU.

HccnenoBanue anquabaTHOrO mpolecca.

KomnbroTepHble MOJIENN TEMJIOBBIX IBUTATEIIEH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKyM.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOTO Mpolecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYISIPHOTO B3aUMOACHCTBHS U
TEMIEPATYPhbl KUTICHUS AKUJTKOCTEH.

Tema 3. Acpecammnvie cocmoanusn geuwecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHaeHcamnus. McmapeHue W KureHue. Y enbHas
TEIJIOTa MapooOpa3oBaHUs.

Haceimiennele ¥ HeHachlleHHbIE mapbl. KauecTBeHHass 3aBHCUMOCTH
IJIOTHOCTHU M JABJIEHUs HACBIIMIEHHOTO ITapa OT TEMIIEPATypPbl, NX HE3aBUCHUMOCTh
0T 00bEMa HACKIIIEHHOTO Tapa. 3aBUCUMOCTb TEMIIEPATYpPbl KUIICHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxxnocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue u amopdHble Tena. AHU30TPONHS CBOWCTB
KkpuctaiuioB. [lmaBneHne W Kpuctaimmszauus. YJIEJIbHAas TEIJIOTA IUIABJIEHUS.
CyOnumarnus.

Hedopmanmu tBEporo Tena. Pactsokenue n cxxatue. Caur. Moayias FOHra.
[Ipenen ynpyrux aedopmarmii.

TennoBoe pacimpeHue XKUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacmvpenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHMI YaCTHI] BEIIECTBA KaK MPUYMHA
TEIJIOBOTO pacUIupeHus Tell (Ha Ka4eCTBEHHOM yPOBHE).

[IpeoOpazoBanue sHEpTUM B (Pa30BbIX MMEPEXOIaX.

YpaBHeHuUE TEII0BOTO OanaHca.

[ToBepxHocTtHOe HaTspKeHHE. Ko3(phUIUMEHT MOBEPXHOCTHOTO HATSHKEHUS.
Kansspusie saBneHus. J[aBiaeHne noa UCKPUBIEHHON MTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHn4eckrue yCTPOWCTBA UM TEXHOJIOTHUYECKHE TMPOLECCHI:  KUIKHUE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpauuu.

TermnoBoe pacupeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>XEHHOM TaBJICHUM.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMnBITH C MBUTBHBIMH TNIEHKAMH.

CmauunBaHue.



KanwnspHsle sABICHHUS.

Mopneny HEHBIOTOHOBCKOM KUJKOCTH.

Crioco0bl U3MEpEHUs BIaKHOCTH.

HccnenoBanre HarpeBaHus U MJIABJIEHUS KPUCTANIMYECKOTO BEILIECTBA.

Bunsr nedopmariuii.

HaoGmronenne mansix aedopMariuii.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

M3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS )KUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

N3mepenne aOCONMIOTHOW BIIaXKHOCTH BO3/AyXa M OLIGHKa Macchl MapoB B
IIOMEIIICHHH.

N3mepenue ko3 duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue monyns FOHra.

HccnenoBaHne 3aBUCUMOCTH  AepopMalMy pPE3MHOBOrO oOpasma oT
IIPWIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. DiaekTpoauHaMHKA.

Tema 1. Inexkmpuueckoe noie.

OnekTpu3alus Ten U €€ MpOSIBICHUS. ODJEKTpUYecKuil 3apsa. JlBa Buma
IIEKTPUYECKUX 3apsaoB. [IpOBOAHMKH, JUAIEKTPUKU U MOJYNPOBOJHUKH.
DJIEMEHTapHBIN JNEKTPUYECKUN 3apsii. 3aKOH COXPAHEHUSA DIJICKTPUUYECKOIO
3apsaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KynoHa.

DnekTtpudeckoe nose. Ero neiictBre Ha 3JIEKTPUYECKUAE 3apsibl.

Hampsoxk€aHocTh  anekTpuueckoro  moiisa.  [IpoOHbiii  3apsa. Jluauwm
HaIpsKEHHOCTH DJIEKTPUUECKOTO 1oJs. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[ToTeHIMANTBHOCTD 3JEKTPOCTATUUECKOTO MOJis. Pa3sHOCTh MOTEHUMAIIOB H
HanpspkeHne. lloTeHnumanbHas sSHeprust 3apsiia B DIEKTPOCTATHYECKOM TIOJIE.
[ToTeHuMan 31eKTpOCTaTUYECKOrO NoJist. CBA3b HANPSXKEHHOCTH TMOJIS U Pa3HOCTU
MOTEHIUAJIOB MJI1 3JIEKTPOCTATUYECKOrOo ToJis (KaKk OJHOPOAHOTO, TaK U
HEOTHOPOJTHOTO).

[TpuHIUIT CYyIEPIIO3ULIUHN STEKTPUUECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
pPaBHOMEPHO 3apsHKEHHOTO To 00béMy mmiapa. [lome paBHOMEpHO 3apspKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH H
SKBUITOTEHIHAIBHBIX TOBEPXHOCTEN.

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



JvpnekTpuku B DJIEKTPOCTATUYECKOM  TIOJIE. Jupnexktpruyeckas
MIPOHUIIAEMOCTh BEIIECTBA.

Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOHJICHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCATOPOB. [locmenoBarensHOe COeqMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHu4yeckue yCTpOHMCTBA M TEXHOJIOTMYECKHE NPOLECCHI: JJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPOIpPHOOpOB,
KOHJIeHCaTOphl, reHepatop Bau ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIIEKTPUYECKOE TOJI€ 3aPSIKEHHBIX TAPUKOB.

DIEKTPUYECKOE TI0JIE IBYX 3aPSKECHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITOCTOSIHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHEprust JIEKTPUIECKOTO MOJIs 3apsHKEHHOTO KOHJIEH caTopa.

3apsaKa U pa3psika KOHIEHCATOpa YepPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEI.

HabGnronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOT0 KOHICHCATOpa B SHEPTHUIO
W3JIy4EHUs CBETOANO/IA.

N3ydeHnne npoTekaHus TOKa B 1IETH, COJepKalllel KOHIEHCaTop.

Pacnipenenenne pa3HOCTH MOTEHIIMAJIOB (HampsKEHUs ) pu
MOCJIEA0BATEILHOM COEAMHEHUH KOHAEHCATOPOB.

HccnenoBanue paspsiga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOrO0 TOKA. MCTOYHUKH
toka. Hanpsikenue U u DJ1C é.

3akod OMa U1l y4acTKa 1EMH.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIECHUS
OJIHOPOJHOTO MPOBOJHMKA OT €ro MJWHBI M IUIOIIAJA IMONEPEYHOTO CEUCHHS.
VY enbHOE CONPOTUBJIEHUE BEILIECTRA.



[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHUE MPOBOJAHUKOB.
Pacuér pa3BeTBiE¢HHBIX dekTprueckux mnenei. [IpaBumia Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [xoyns—JIenna.

MOIIHOCTh 3JIEKTPUYECKOrO0 TOKA. TerioBas MOIIHOCTb, BBIAEISAEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) DJIGKTPUYECKOM I1emu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonpaeHcarop B nienu noCTOSSHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK AINEKTPUUECKON SHEPTHUU.

Jemoncmpayuu.

N3mepeHre Cuiibl TOKa U HaIMPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT HANpsDKEHUS I PE3UCTOPA,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIIPOTUBIICHHS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
TJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIJIEHUS TTPU MOCTOSIHHOM
HaIpPsHKEHUH.

[Ipsimoe uzmepenne DJC. KopoTkoe 3aMbIkaHNE TaJIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

CrniocoObl coelMHEeHNUs UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanne pa3HOCTH MOTEHUUAIOB MEXKIY IMOJIOCAMU MCTOYHHMKA TOKA
OT CHWJIbI TOKA B IICIH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

HccnenoBanne CMEIIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3Mepenue yaenpHOoro COnpoTUBIICHUS POBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpPsDKEHUSI IS JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejesna u3MepeHus ammnepMmerpa (BoJIbTMETpa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

HccnenoBanne 3aBucumMoctyd J/[C ranpBaHMYECKOro 3JEMEHTA OT BPEMEHHU
MIPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanrie pa3HOCTH MOTEHIMAIOB MEXAY IMOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanne 3aBUCUMOCTH TTOJIE3HOM MOITHOCTA MCTOYHHMKA TOKA OT CHUJIBI
TOKA.



Tema 3. Toxu 6 paznruunsix cpeoax.

DJIEKTpUYECKasi MPOBOAUMOCTh  PAa3JMYHBIX  BEIIECTB.  JJIEKTPOHHAA
MIPOBOJAUMOCTh TBEPABIX METAIIOB. 3aBUCUMOCTbh COINPOTUBICHUS METAIOB OT
temnepaTrypbl. CBEpXIIPOBOIUMOCTb.

DNeKTpUUEeCKU TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX IMYYKOB.

[TonynpOoBOIHUKWY. Cob6cTBeHHas U pUMECHast MIPOBOJANUMOCTh
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.

ONEKTPUYECKUA TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajes s AICKTPOIH3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTENbHBIN
pa3psia. PaznmuuHble TUITBI CaMOCTOSTENRHOTO pa3psiaa. Monuus. [lna3ma.

TexHuyeckue ycCTpOWCTBa M NPAKTHUYECKOE IMPUMEHEHHUE: Tra3opa3psiaHbIe
JaMIlbl, 3JIEKTPOHHO-JTydyeBass TpyOKa, MOJIyIPOBOJHUKOBBIE IMPUOOPHI: U0,
TpaH3UCTOp, (POTOAUON, CBETOJMOM, TajbBaHMKA, pa(UHUPOBAHUE MEJH,
BBITIJIABKA aJIFOMUHUSA, 3JIEKTPOHHAS] MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCHUMOCTh CONPOTUBJICHUSI METAJJIOB OT TEMIIEPATYPBHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

3akoHsbl anekTponnsa Papanes.

HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.

CpaBHeHHE MPOBOAMMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HaGmronenue amextposusa.

N3mepeHue 3apsiaa OJJHOBAJICHTHOTO MOHA.

HccnenoBanre  3aBUCUMOCTHM  CONPOTHUBJIEHUSI ~ TEPMOpPE3UCTOpA  OT
TeMIepaTyphbl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKHU JUO/A.

Pu3nyecKuil NPaKTUKYM.

Crioco0b1 m3Mepenus (pU3NIECKUX BEJIMYHUH C UCIIOIH30BAHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOCOIOTHBIC 1 OTHOCUTEIbHBIE TOTPEITHOCTH U3MEPEHUN (PU3MYECKUX BEJIUYKH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEPKA MPEMJIOKEHHBIX THUMOTe3 (BBIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTHYECKUX  paslaesiax «YUCHHYECKUH  IKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).



Me:xnpeaMeTHbIE CBSA3H.

Nzyuenne kypca ¢usuku yriyonésHoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCS C YUYETOM COJEP>KATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmusvie noHaAmMuUA, C6A3AHHbBIE C U3YUCHUEM MEMO006 HAYUHO20
no3HanuA: SBIICHUE, HAy4YHbIH (pakT, runoresa, (pusnyeckas BEIUUYHMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, DKCHEPUMEHT, MOJCIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHH, U3MEPUTENbHbIE PUOOPHI, IUPPOBas 1a00paTOpHsI.

Mamemamuxka: peumieHUe CUCTeMbl ypaBHeHHMH. JluHeilHas QyHKIUS,
napabona, runepbona, ux rpaQuKyd U CBOWCTBA. TpUroHOMeTpuyecKkne QyHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopbl 1 MX MPOEKIMU HA OCH KOOPJAHMHAT, CJI0KEHHUE BEKTOPOB.

buonozua: mexanuueckoe ABUKEHUE B KUBOW npupone, auddysusi, ocMoc,
TEIJIO00OMEH JKMBBIX OPraHM3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAIOLIEH Cpeibl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBAa JUIsl BBIPAOOTKH «TEIJIOBOM» U
IIEKTPOIHEPTHUH, IOBEPXHOCTHOE HATSHKEHUE U KAITMJUIAPHBIE SIBJICHUS B IIPUPO/IE,
IIEKTPUYECKUE SIBJICHUS B KUBOM IIPUPOJIE.

Xumua: NUCKPETHOE CTPOEHHUE BEILECTBA, CTPOEHUE aTOMOB U MOJIEKY,
MOJIb BEIIECTBA, MOJIApHAs Macca, MOJYyYEeHUE HaHOMATEpHAJIOB, TEIIOBbIE
CBOMCTBA TBEPABIX TEJI, KUAKOCTEN U Ia30B, JKUJIKHE KPUCTAIIBI, SIEKTPUUYECKUE
CBOMCTBA METAJIJIOB, 3JIEKTPOJIMTHYECKAs JUCCOLMALINS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOIHSI.

TI'eocpagpua: BnaxxHoCTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozcua: npeoOpa3oBaHUE JBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHJIKOIO TPEHUS B TEXHUKE, CTAaTUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryarble KOHCTPYKLNHU), UCMOJIb30BaHUE 3aKOHOB COXPaHEHMS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJOMET M APYTHE€), ABUTATE]Ib BHYTPEHHETO
cropanusi, mapoasi TypOMHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
NOJIYYEHUs] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE€ HAHOMATEPUAJIOB, |
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsaHble JIAMIIbI, TOJIYIPOBOIHUKOBbIE IPUOOPHI, rabBaHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa.

Tema 4. Maznummnoe noane.

B3auMonencTBue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpmHImMn cynepro3unuu
MAarHUTHBIX NOJEN. JIMHUYM MarHUTHOW MHAYKIIUU.



MarauTHoe 1oJie IpOBOAHUKA C TOKOM (MPSMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Ipcreaa.

Cuita Amnepa, €€ HanpaBJIE€HUE U MOJYJIb.

Cuia Jlopenua, e€ HanpaBiaeHUE U MOJYJIb. JIBUXKEHUE 3apsSKEHHON YaCTHUILIbI
B OJIHOPOJHOM MarHuTHOM mose. Pabora cuinel Jlopenna.

MarunutHoe nose B BeuiectBe. @eppOMarHeTUKH, Napa- U JUaMarHeTUKU.

TexHuyeckue yCTpOHMCTBA M TEXHOJOTHYECKUE IIPOLIECCH: IPUMEHEHHE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.

Hemoncmpauyuu.

KaptiHa  7uHHMA  WMHAYKOMM ~ MarHATHOTO  TOJISL  [OJIOCOBOTO U
MOJIKOBOOOPA3HOTO TOCTOSTHHBIX MarHUTOB.

Kaptuna nuHUN MarHuTHOM MHIYKIMH TOJIS JJTMHHOTO MPSIMOTO TTPOBOIHUKA
Y 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOHUKA, KATYIIIKA C TOKOM.

B3anmojeiicTBue JBYX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

[evictBre cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOmnronenue nBukeHUs MmyyKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpunMn JNEUCTBUS DJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanue CBOMCTB (peppOMarHETUKOB.

HccnenoBanue AeMCTBUSI MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3yueHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

OnpenerneHne MArHUTHOM MHAYKIIMU HA OCHOBE U3MEPEHHUS CUJIbI AMIEpa.

Tema 5. Inekmpomaznumnan uHOYKYuUs.

SIBneHne anexTpomMarHuTHOM MHAYKIMU. [IOTOK BekTOpa MarHUTHOM
uaaykuuu. OJIC wHAyKuuu. 3aKOoH 3JIEKTpOMarHUTHOW uHAykiuu Dapanes.
Buxpesoe anekrpuueckoe nosue. Toku Pyxo.

OJIC wHAyKUMM B TPOBOJHUKE, ABMXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylllka HMHAYKTUBHOCTHM B LIENM MOCTOSIHHOTO TOKa.
SBnenue camonnaykuu. I1C caMOUHAYKIINH.

DHEPrust MAarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.



TexHuueckue yCTpOHMCTBA M TEXHOJIOTMUECKHE MPOILECChl: MHAYKIIMOHHAS
neyb, COJICHOU], 3aIlUTa OT AJEKTPU3ALMHU TeJl MPU JABUKEHUU B MAarHUTHOM I10JIE
3emuu.

Hemoncmpauyuu.

Hab6nronenue siBjeHUS 2JIEKTPOMAarHUTHOM WHTYKITHH.

UccnenoBanne 3aBucumoctd IDJC UHAYKIIMU OT CKOPOCTH W3MEHEHMS
MarHUTHOTO MOTOKA.

[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SBneHuEe CaMOMHTYKITHH.

Uccnenosanue 3aBucuMoctd DJIC caMOMHIYKIIMU OT CKOPOCTU U3MEHEHHS
CWJIBI TOKA B IIEIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanue sIBJICHUS DJIEKTPOMAarHUTHOW WHTYKITHH.

Omnpenenenre UHAYKIIUU BUXPEBOTO MAarHUTHOTO TTOJIA.

HccnenoBanue sIBICHUS CAMOUHTYKIIHH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pa3znen 5. KoJsieOanust U BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

[Mapmonunueckue konedanusi. Kunemarnueckoe M TUHAMHUYECKOE OIMMCAHUE.
DHEpPreTUYecKoe ONKMCcaHue (3aKOH COXPaHEHUs! MEXaHWYECKOM dHepruu). BeiBon
JMHAMHYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN W3 MX DHEPreTUUeCcKOro U
KMHEMAaTUYECKOTO OTTMCAHUS.

Ammutyna u ¢asza konebanuil. CBA3b aMIUIMTYAbl KOJIEOAHWN HCXOJIHOMN
BEJIMUMHBI C aMIUTUTYJJaMU KOJIEOAHHM €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactora kojebanuid. [lepron ManbiX CBOOOJHBIX KOJIEOAHMIA
MaTEeMaTU4YeCKOro MasTHHUKA. llepuos CcBOOOAHBIX KOJICOAHWN TIPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxaromux kKoneOaHusX. BeiHyXeHHbIe Koebanus. Pezonanc.
Pe3onancHas kpuBasg. BiusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPHUBOM.
ABTOKOIEOaHUSI.

TexHuyeckre ycTpoucTBa U TEXHOJIOTMYECKHUE MPOILIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3anuck K01e0aTeIbHOTO ABUKEHHUS.

HabGnronenne He3aBUCUMOCTH TMEPUOJAa MAJIbIX KOJieOaHUl rpy3a Ha HUTU OT
aAMILUTATYIBI.



HccnenoBanue 3aTyxaromux KoieOaHuid 1 3aBUCUMOCTH Mepruoaa CBOOOIHBIX
KOJICOAHMI OT COMPOTHUBIICHHUS.

UccnenoBanne koyie0aHUM Tpy3a Ha MACCHUBHOM TMPYKUHE C LEJbIO
dbopMupOBaHUA MTPEICTABICHHUM 00 WCAIbHON MOJENN PY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEeHMs SHEPTUU NPpHU KOoJeOaHUIX Ipy3a Ha MPYKUHE.

HccnenoBanrie BIHYXACHHBIX KOJIEOaHUM.

Hab6mronenue pe3onanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

W3mepenne mnepuona CBOOOIHBIX KOJIEOAHHM HHUTAHOTO W MPYKHHHOTO
MasITHUKOB.

N3ydeHne 3aKOHOB JIBI>KEHUS TeJa B X0/I€ KoJIeOaHUM Ha yIIpyroMm MojBecCe.

M3yyeHue ABUKEHUS HUTAHOTO MasiTHUKA.

[IpeoOpa3zoBaHre SHEPTUU B IPYKUHHOM MasTHHKE.

HccnenoBanre yObIBaHUS aMIUIUTY/bI 3aTYXaOIUX KOJIEOaHUN.

HccnenoBaHue BbIHYKIEHHBIX KOJICOaHUH.

Tema 2. dnexmpomazHumnsle Ko1ebanus.

Konebatenbubiii KoHTYp. CBOOOJAHBIE 3IIEKTPOMArHUTHBIE KOJICOAHUS B
ujeanbHOM Kosie0aTenbHOM KOHType. ®Popmyrna Tomcona. CBA3b aMILTUTYIbI
3apsga KOHAEHCaTopa C aMIUIMTYI0M CUJIbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHMs SHEPTUU B HJI€aTbHOM K0JIeOaTeIbHOM KOHTYDE.

3aryxaromme JIIEKTPOMArHUTHBIE Kosie0aHusl. BrIHyX1€eHHBIE
AIIEKTPOMATHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOIIHOCTh TMEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEHCTBYIOLIEE 3HAYEHUE CHJIBI TOKA W HANpsDKEHHsS MpU Pa3IMYHON (popme
3aBUCHMOCTH IIEPEMEHHOIO TOKA OT BPEMEHHMU.

CuHycoulanbHbli TIEPEMEHHBIA TOK. Pe3UCTOp, KOHJIEHCATOp M KaTyllIKa
WHIYKTUBHOCTH B LIENM CUHYCOMJAIBHOIO NMEPEMEHHOIO0 TOKAa. PE30HAHC TOKOB.
Pe3oHaHc HanpsiKeHui.

Uneansubiii  Tpancopmatop. IlpomsBoacTBo, mepemada W TOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU MPOU3BOACTBE 3eKTposHeprun. KympTypa
VCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue yCTpOWCTBA U TEXHOJOTMUECKHE MPOLECCHI: JJIEKTPUYECKHM
3BOHOK, T€HEPATOP MIEPEMEHHOTI0 TOKA, JIMHUU JJIEKTponepeaay.

Hemoncmpayuu.

CB0OOOHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

3aBUCHUMOCTh YaCTOThI CBOOOHBIX KOJEOAHUIN OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJeOaHuUH.



['eneparop He3aTyXarOIUX JIEKTPOMArHUTHBIX KOJIEOaHUN.

Mopenb 3JIeKTPOMarHuTHOTO T€HEPATOopa.

BbIHyXI€HHbIE CUHYCOUIATbHBIE KOJICOaHUSI.

Pe3nucTtop, karTyiika MHIYKTUBHOCTA M KOHJEHCATOP B LENU MEPEMEHHOTO
TOKA.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAWMHEHUHU PE3UCTOpa, KATYLIKH
MHIYKTUBHOCTHU U KOHJIEHCATOPA.

Y CcTpoHCTBO M IPHUHIIKI IEUCTBHS TpaHc(opmaTopa.

Mopens TMHUYN IEKTPONEPEAAUH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, npaKMUKyMm.

Nzyuenue tpanchopmaropa.

HccenenoBanyie INEpEMEHHOTO TOKa 4epe3 IIOCIEAOBATEIbHO COCIUHEHHBIE
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanrie paboThl HCTOYHHUKOB CBETA B IIEMTU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

Mexanuyeckue BOJHBI, YCIOBUS HMX pacnpocrtpa”HeHus. l[lomepeunsie u
IIPONOJBbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWsT W JUIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHUX BOJIH: OTpPa)XEHHUE, MpeloMJIeHHEe, UHTepPepeHuus u
nudpakxims.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

[ITymOBOE€ 3arpsI3HEHUE OKPYKAKOLIEN CPEBI.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmuas oprieHTalMs BEKTOPOB B AJIEKTPOMAarHUTHOW BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJIH:  OTPa)X€HHE,  MPEJIOMIICHHE,
noJisipu3anys, HHTepdepeHus u qudpakius.

[ITkana 3n€KTpOMArHUTHBIX BOJH. [[prMeHEHHE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMIIBI paIUOCBSA3U U TENIEBUICHUA. Pagnonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPeIbl.

TexHn4eckrue yCTpOWCTBA M MPAKTUYECKOE MPUMEHECHHUE: MY3bIKaJIbHbBIC
WHCTPYMEHTBHI, pajiap, paauonpuéMHUK, TEJIEBU30p, aHTeHHa, Tenepon, CBU-nieun,
YIBTPA3BYKOBAsI AJUATHOCTUKA B TEXHUKE U MEAUIIUHE.

Hemoncmpayuu.

OO0pa3zoBaHue U pacpPOCTPAHECHUE MTOTIEPEUHBIX U MPOI0JIBHBIX BOJH.

Kone06mromeecs Te10 Kak UCTOYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpakeHus: M MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune naTepdepennnu n qudpakiini MEXaHUIECKUX BOJIH.



AKYCTUYECKHUI PE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHNUE.

HabGnrogenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOW H
YaCTOTOM KOJEOaHUIA.

HccnenoBanne  CBOMCTB — JJIEKTPOMAarHWTHBIX — BOJIH: OTpaXEHHUE,
npesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHIus.

Oo6napy:xeHue nHGpPaKpacHOro U yiIbTpapuoIeTOBOr0 U3TyUEHHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHEHOE pacupOoCTpaHEHHE CBETa B OJHOPOIHOM cpene. Jlyd ceera.
To4yeuyHbIli HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpaxkeHusi cBeTa. [locTpoeHne n3oOpaxxeHui B
10ckoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIOTHBIN MMOKA3aTENb
npenaomiieHusl. OTHOCUTENBHBIN MOKa3aTelb npesioMiieHus. [I0CTOSHCTBO YaCTOTHI
CBETA M COOTHOLICHWE [JIMH BOJIH INIPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nyueit B mpusme. ducnepcusi cBera. CroxkHBINM cocTaB 0€Ioro CBeTa.
IBer.

[lonmHoe BHyTpeHHEE OoTpaxkeHue. [IpenenpHbIil yroy MoJIHOrO BHYTPEHHETO
OTPaKECHMUS.

ColOuparomue U pacceuBaroiiie JuH3bl. ToHkKas JuH3a. DOKyCHOE
paccTosiHME M ONTHYeCKas Cujla TOHKOW JIMH3BL. 3aBUCUMOCTH (DOKYCHOTO
pPAcCTOSIHUSI TOHKOU C(hEepUYecKOl JMH3BI OT €€ TeOMETPUH U OTHOCHUTEIHLHOTO
MTOKA3aTeIIs MPEITOMIICHUSL.

dopMyia TOHKOU JIMH3BL. Y BEJIMYECHUE, JaBAEMOE JIMH30M.

Xoj sy4a, MPOMIEAIIETO JIMH3Y MOJ MPOU3BOJBHBIM YIIOM K €€ TJIaBHOM
ontuueckorr ocu. IlocTpoeHne wu300paXKeHU TOYKM W OTpE3Ka MPSIMOM B
COOMPAIOIIUX U PACCEUBAIOININX JIMH3AX M UX CUCTEMAX.

Onrtuueckue mpubopbl. Paszpemaromas crmocoOHOCTh. [71a3 Kak onTUyYecKas
CUCTEMA.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBust HaOMIOACHUS MAaKCHMYMOB M MHUHHUMYMOB B HHTepQEpeHIIMOHHON
KapTUHE OT JBYX KOTIEpEHTHBIX HCTOYHUKOB. [Ipumepsl Kimaccmueckux
UHTEPPEPEHIIMOHHBIX CXEM.



Hudpaxuus cBera. JudpakiuoHHas pemérka. YcIoBUE HaOIIOICHUS
INIABHBIX ~MAaKCHMyMOB TIpM NAJEHUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: OYKH, JYIIa,
nepuckon, Qoroamnmnapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, NpOCBETICHUE
OIITUKH, BOJIOKOHHAsI ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHHUS CBETA.

HccnenoBanue NpeaoMIIEHUs CBETA.

HabitoieHue noaHoro BHyTPEHHEro OTpaskeHus. MoJienb cBeToBo1a.

HccnenoBanre xoAa CBETOBBIX IIYYKOB YEpe3 IUIOCKOMApaUIeIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanre CBONCTB U300paKEHUH B JIMH3aX.

Mopnenn MUKpOCKOIIa, TEJIECKONA.

Hab6mronenue nntepdepennu cBera.

HabGnronenue BeTOB TOHKUX TIEHOK.

HaOnronenune nudpakiuu ceera.

N3yyenue nuppakinOHHON pEeETKY.

Hab6nronenue nudpakiimoHHOTO CIIEKTpa.

HabGmronenue nucnepcuu cBera.

HabGnrogenue noasipu3anuu CBeTa.

[IpuMeHeHue MoISIPOUIOB JIJIsl M3YUYEHUS] MEXaHUYECKUX HAMpPsHKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

N3mepeHue nokazaress npesioMJICHUs CTEKJIa.

HccnenoBanue 3aBUCHMOCTH (POKYCHOTO pacCTOSHUS OT BellecTBa (Ha
pUMEPE KUJIKUX JTHH3).

N3mepenrie POKyCHOTO paCCTOSIHUS pACCEUBAIOLIUX JIMH3.

[Tomyuenue n300pakeHUsl B CUCTEME U3 IJIOCKOTO 3epKaJia U JINH3BI.

[Toryuenue n300pakeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENECKOMUYECKUX CHCTEM.

HaOmronenune nudpakuuu, nuaHTepdepeHIINN U MOJIIpU3allii CBETa.

N3yyeHue nosspusaiuu cBeTa, OTPXKEHHOTO OT MOBEPXHOCTH JIUAJIEKTPHUKA.

N3yuenune naTEpPEpEeHIINY JIA3ePHOTO U3IYICHHS Ha IBYX IIEIISX.

Hab6nronenue nucnepcun.

HaOmronenue u ucciaegoBanve Iu(ppakiiioOHHOTO CIIEKTpa.

W3mepenue IHbI CBETOBOW BOJIHBI.

[TonydyeHue crnekTpa U3IMy4eHHUs! CBETOAMOMA MPU MOMOUIM AUPPAKIUOHHOM
PELIETKU.



Pa3znesn 6. OCHOBBI CIeHHAJIBHON TEOPHUH OTHOCUTEILHOCTH.

['paHunibl  OPUMEHUMOCTH  KJjaccudeckol  mexaHuku.  [locTynaTsl
CHeIUaTbHOU TEOPUH OTHOCUTEIILHOCTH.

[IpocTpancTBeHHO-BpemMeHHOM  uHTepBai. [IpeoOpa3zoBanusi  JlopeHia.
VYcnoBue npuuMHHOCTH. (OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMelJICHUE
BPEMEHU U COKPAILIEHUE JITTUHBI.

DHEPrusi U UMITYJIbC PEIITUBUCTCKON YaCTHUIBI.

CBs13b MaccChl C SHEPrUeH U UMITYJILCOM PEIIITUBUCTCKON YaCTUIIbl. DHEPTUS
MIOKOSI.

TexHuyeckue YCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETH 3aPSIKEHHBIX YACTHLL.

YyeHn4eckui IKCIIEPUMEHT, JIa00paTOpHBIE PaOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W DHEPrUU  PEIATUBUCTCKUX 4acTUIl (IO
doTorpagusiM TPEKOB 3apPSKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznen 7. KBanToBasi pusuka.

Tema 1. KopnycKynapno-601n060ii Oyaausm.

PaBHOBeCHOE TeIIOBOE M3Iy4YeHUE (M3TyuyeHHE aOCOIIOTHO YEPHOTO Tena).
3akoH cMmemleHus Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

®orordpdext. Onbitel A. I'. CronetoBa. 3akonbsl poTodPdexra. YpaBHeHHE
Oitamreitna s potodddexra. «KpacHas rpanuiay gpotodrddekra.

JlaBnenre cBera (B YAaCTHOCTH, JIaBJI€HHWE CBeTa Ha aOCOJIFOTHO
MOTJIONIAONIYI0 W aOCOJIIOTHO OTpaXkarollylo moBepxHocTh). OmbiTel 1. H.
JleGenena.

BosiHOBBIE cBOMCTBaA yacTull. Bosnsl ne bpouns. lnuna BoiHb! 1e bpoiiis u
pa3Mepbl 00JacTH JIOKaIW3aluu ABWXKYyIIeHcs yactuubl. KopmycKymispHo-
BOJTHOBOU Ayanu3M. Jludpakius 3JeKTpOHOB Ha KpHUCTaJlJIax.

Crneunduka nzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPENeIEHHOCTEH
I'eiizenbepra.

TexHn4eckrue YCTpPOMCTBA M TEXHOJOTHYECKHE HPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBI MHUKPOCKON, COJIHEUHasi Oarapes,
CBETOAMO/I.

Hemoncmpayuu.

®o1orh(DHEeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

WccnenoBanre  3aBUCUMOCTH  COINPOTUBIICHUS]  TOJYMPOBOAHUKOB  OT
OCBEIIEHHOCTH.

Ceeroauop.



Conneunas Gartapes.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, npAKmMuKym.

Hccnenosanue Goropesucropa.

N3mepenne nmoctostaHOM [Imanka Ha ocHOBE uccienoBanus Gporodddexra.

HccenenoBanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAUO OT HAIIPSIKEHUS.

Tema 2. Qusuka amoma.

OnbITEl O KCCIEIOBAHUIO CTpOEHUs aroMma. llnmaHerapHas Mozennb aroma
Peszepdopna.

[Toctynatel bopa. U3nyuenue u nornomienne GOTOHOB MPH MEPEXoie aToMa
C OJTHOTO YPOBHS DHEPIUU HA JPYTOM.

Bune! ciexktpoB. CekTp ypoBHEN SHEPIUU aToMa BOJIOPOJA.

CrioHTaHHOE U BBIHYXJICHHOE U3JIydeHHE cBeTa. Jlazep.

TexHn4eckre yCTpPOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: CIEKTPaIbHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Mopens onbsita Pezepdopna.

Habmroienue nuHeivaThiX CIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTHL.

Onpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYEHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

Habironenue nuHeyaToro CexTpa.

HccnmenoBanne CrieKTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocrosiHHor Pundepra.

Tema 3. Qusuka amomMHO20 A0Pa U I1EMEHMAPHBIX YACMUY,

Hyxnonnas moxens siapa [eiizenbepra—lBanenko. 3apsia siapa. MaccoBoe
yucio sapa. U3otonsl.

PannoaktuBHOCTh. Aunbda-pacnaj. DJNEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnan. ['amma-usnydeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IPHUPOJE.
CBolicTBa MOHU3HUPYIOLIEr0 W3JIy4eHUs. BiusHue pagvoOakTUBHOCTH HA YKUBBIE
opranu3mbl. EcrectBeHHbIi QoH n3nydenus. Jlozumerpusi.

DHeprus CBA3U HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt Macchl siapa.

Anepublie peakuuu. [enenuie u cuntes siaep. Anepusie peaktopsl. [Ipodiembl
YIOPABIISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJOTMYECKHE aCHEKThl Pa3BUTHSA
AIEPHON YHEPTETUKHU.

Mertozapl perucTpaly U UCCIIEIOBAHUS DIEMEHTAPHBIX YaCTHII.

DyHIaMEHTaJbHbIE B3aUMOJCHUCTBUSA. bapHOHBI, ME30HBI W JIENTOHBI.
[IpencraBnenne o CtangapTHO Moaenu. KBapk-TirooHHAass MOAENb apPOHOB.



®usuka 3a npeaenamu CrtaHaapTHOW Monenu. TéMmHas Martepusi U TEMHas
SHEprusl.

EnunctBO puznueckoit KapTUHBI MUPA.

TexHuyeckue yCcTpoicTBa U TEXHOJOTHUUECKUE TIPOIIECCHI: JO3UMETP, Kamepa
BuiibcoHa, SAEpHBIA  peakTop, TEPMOSIEPHBI peakTop, aToMHas OomoOa,
MarHuTHO-PE30HaHCHAs ToMorpadus.

Yuenuueckuii sxkcnepumenm, nadopamopnsie padomul, nPAKMUKYM.

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (oTOrpadusim).

HccnenoBanre paguoakTUBHOTO (DOHA C MCTIOJIB30BAaHUEM JI03UMETPA.

N3y4yenune noriomeHus 0eTa-4acTuIl aTFOMIUHUEM.

Pa3znen 8. JieMeHTHI ACTPOHOMHUM U ACTPOPU3UKH.

Otanel pa3BuTHsA acTpoHoMuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHHE
acTpoHOMHUH. [IpyMEHUMOCTh 3aKOHOB (U3HKK IS OOBICHEHUS MPUPOJIbI
KOCMHYECKUX OOBEKTOB.

MeTtonpl acTpOHOMHUYECKHUX HccaenoBaHuid. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIBI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHas aCTPOHOMHUS.

Bupa 3Bé3aHoro nHeba. Co3Be3gusi, sipkue 3BE3MBI, IUIAHETHI, UX BHIMMOE
JIBUKEHHE.

CosiHeuHas cucrema.

Connne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CoitHIa U 3BE3 .

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHUKHU. J[MarpamMmmMa «CIEKTpaabHbIN KJIacC —
CBETUMOCTB». 3BE3/bI TJIABHOM IOCIENOBATEIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
3BE371. COBpEeMEHHbIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Mineunsiii [Iyte — nHama ['amaktuka. Ilonoxenue n nBwxkenue CoiHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHbIE ABIPHI B sApax
rajakTHK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa00ua. Paz0beranue raimakTuk.
Teopus bonporo B3psiBa. PenmkToBOE U3ITyYeHHE.

Macurabnas crpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUH.

Yuenuueckue nabnrwoenus.

HabGmronenust 3B€3qHO0r0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOIH30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHUHN TSI ONPEICSICHHs TTOJI0KEeHHUST HeOEeCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausd CeBEpHOro MOJyIIapus U SIPKUE
3BE3ILI.



HaGmronenuss B Teneckon JIyHbl, TIaHET, TYMaHHOCTEH M 3BE3THBIX
CKOIUICHUH.

DuU3NYEeCKUN NPAKTUKYM.

Crioco0b1 m3MepeHus (pU3NIECKUX BEIMYHMH C UCIIOIh30BAHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEIBHBIE MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEIHYUH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHHE  KOCBEHHBIX W3MEPEHUW, MCCIEAOBAaHUU  3aBUCHMOCTEU
bu3nyecKux BEIMYWH, MPOBEpPKa MPEAJOKEHHBIX THUMNOTE3 (BHIOOp U3 pabdor,
OMMCAHHBIX B  TEMAaTUYECKHMX  pas3leinax «YUYEHUYECKUUA  SKCIIEPUMEHT,
n1abopaTopHbIe pabOThI, IPAKTUKYM).

Oo6o0maroniee NOBTOPEHUE.

O0o0uIeHne U cucTeMaTH3alus CoJIep KaHusl pa3feiaoB Kypca «MexaHukay,
«MonekynsgpHas (u3uka U TEPMOJAUHAMUKAY, «DJNEKTpoarnHamMuKkay, «Konedanus
U BOJIHB», «OCHOBBI CIHENHAIBHON TEOPUM OTHOCUTEIBHOCTH», «KBaHTOBas
busnka», « IEMEHTbI aCTPOHOMHUH U aCTPOPUZUKNY.

Ponb Qu3uku W acTpOHOMHM B DSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeIbHOCTH YEIOBEKa, POJb U MECTO (PU3MKH
Y aCTPOHOMMH B COBPEMEHHOM HAyYHOW KApTHHE MHUPA, 3HAYEHUE OMMUCATEIBHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIIBHOW W  MPOTHOCTHUYECKOW  (DyHKIIHIA
bu3ndecKkoil Teopuu, poiib GU3NIECKON TEOprur B (POPMUPOBAHUH MPEACTABICHHIMA
0 (u3MYECKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOILLEM pAIY
COBPEMEHHBIX ECTECTBEHHO-HAYUYHBIX NIPEACTABIEHUNA O IPUPOIE.

MexnpeaMeTHbie CBA3M.

N3yuenune kypca ¢usuku yrayonéaHoro ypoBHs B 11 kmacce
OCYILECTBIIIETCA C YUETOM COAEPHKATEIIBHBIX MEXIIPEIMETHBIX CBI3€M C Kypcamu
MaTeMaTUKH, OUOJIOTUH, XUMUH, TeOrpauu U TEXHOJIOTUH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUEHUEM MEM 00068 HAYUHO20
NO3HAHUA: SBJICHWE, HAy4YHbIA (DaKT, rumoTesa, (huU3MYecKas BETUUYMHA, 3aKOH,
Teopusi, HAOIIOJACHHE, DKCHEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEpEHHE,
MOTPENTHOCTH U3MEPECHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBast J1abopaTopusl.

Mamemamuka: pelUIEHUE CUCTEMBbl YypaBHEHHUW. TpPUTOHOMETPUYECKHE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO. BEKTOPBI M WX MPOEKIMH HA OCU KOOPAHMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 3nMeMeHTapHBIX (GyHKIWNA. [Ipu3Haku mOMOOWSI TPEYTOJHHHUKOB,
onpeiesIeHUE TUIOMIAAU TIOCKUX GUryp u 00bEMa Tell.

Buonocus: »>nektpuyeckue SBICHUS B JKUBOW MpUpONE, KoyieOaTeabHbIE
JBW)KCHUSI B JKUBOW MNPUPOAE, OHKOJOTMYECKHME PHUCKU TpU MPOU3BOACTBE
DIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXAIIIEHM  Cpensbl,



yJIbTPAa3BYKOBasg IUArHOCTUKA B MEJULHMHE, ONTUYECKUE SBJIEHUA B KHUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KpPUCTAIUINYECKAsI CTPYKTYypa TBEPIBIX
TEN, MEXaHU3Mbl OOpa30BaHUSA KPUCTALIUYECKOM PEMIETKUA, CHEKTPAIbHBIN
aHau3.

T'eozpaghusa: wmarHuTHblE MOJMIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX DY/,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonozusa: TNPUMEHEHUE TOCTOSHHBIX MArHUTOB, AJIEKTPOMArHUTOB,
ANEKTPOABUTATENb SIKOOM, TeHEepaTop MEPEMEHHOI0 TOKA, WHAYKIMOHHAS MEYb,
JIMHUM JJIEKTPOIIEpeIay, 3JIEKTPOJABUTATEIb, Paap, PAIUONPUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,
MPOCKIIMOHHBIN amnmapar, BOJIOKOHHAsI ONTUKA, COJIHEUHAsl OaTapes, CyTHUKOBBIC
MPUEMHUKHU, AJI€pHAS SHEPTETUKA U YKOJIOTHYECKUE ACTIEKThI €€ pa3BUTHA.



I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJabTaTbl OCBOEHUS YyueOHoro mnpenmera «Duzukar
JIOJKHBI OTPaKaTh TOTOBHOCTH M CTIOCOOHOCTh 00YYarOIIMXCSl PYKOBOJACTBOBATHCS
chOpMHpPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKIECHHUH, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHICKOTO O0OIECTBa, pacCIIMPEHHE >KHU3HEHHOTO
OMbITA M OMbITA JEATEIbHOCTH B IMPOLIECCE PeaM3alMd OCHOBHBIX HalpaBJICHUM
BOCIIUTATENIBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOT0 BOCTIMTAHMSA:

e Cc(OpMUPOBAHHOCTh TPaXKIAHCKOW  MO3ZHUIMH  OOydYaroIIerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUICKOT0O OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX TYMAHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JESATEIbHOCTh B MHTEPECAX IPaKAaHCKOTO
oOllecTBa, Yy4yacTBOBaTh B CaMOYIIpaBJIeHMM B 0Opa3oBaTeIbLHOMN
OpraHu3aluu;

e YMEHHME B3aUMOJICCTBOBATH C  COLMAIbHBIMM  WHCTUTYTaMH B
COOTBETCTBHH C UX (YHKIUSIMH ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOU U BOJIOHTEPCKOM ESITEIHHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMUPOBAHHOCTH POCCHICKOU TpaXJaHCKON VJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOUIIEHUWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE.

JTYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(opMUPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MOBEICHMUS;

e CIIOCOOHOCTBH OIIEHWBATH CUTYAIlMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJI/Ia B IOCTPOCHUE YCTOMUMBOIO OYIYILIETO.

ICTETHYECKOTO BOCTIMTAHMS

e DJCTETUYECKOE OTHOIIEHUWE K MHUPY, BKIIOUYasg JCTETUKY HAYyYHOIO

TBOPYECTBA, MPUCYLIETO (PUZNIECKON HAYKE.
TPYA0BOI0 BOCTIMTAHUS:



UHTEpEeC K pa3nuuHbiM chepam mpodecCHOHATBHON ACSITENFHOCTH, B TOM
YHClie CBS3aHHBIM C (U3UKOW ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HaHHBIN BBIOOp Oymymiel mpodeccuu u peaan30BbIBaTh COOCTBEHHBIC
KU3HCHHBIC TIIaHbI,

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3OBaHHWIO W CaMOOOpa30BaHUIO B
o0nactu (PM3WKHU HA MPOTSHKEHUH BCEH JKU3HHU.

IKOJOTHYECCKOI0 BOCIIMTAHUA:

c(OPMUPOBAHHOCTH IKOJOTUYECKOM KYJIbTYPBI, OCO3HAHHE TJI00ATBHOTO
XapakTepa 3KOJOTHYECKHUX MPOoOIeM;

IJIAHUPOBAHUE W OCYILECTBICHUE JICCTBUM B OKPYXKAIOIIECW Cpele Ha
OCHOBE 3HaHUS LEJEN YCTOMYUBOIO pa3BUTHUS YEJIOBEUECTBA;

pacUIMpEHHUE ONBITA JEATEIbHOCTH 3KOJOTMYECKOM HAIpPaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUH 1O (PU3HUKe.

HEHHOCTA HAYYHOI'O MO3HAHUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3UYECKON HAYKHU;

OCO3HAaHHUE IEHHOCTU HAyYHOW JESITEIbHOCTH, TOTOBHOCTH B IIPOILIECCE
U3yYeHUs] (PUBUKK OCYIIECTBIATh MPOEKTHYI0 M HCCIET0BATEIBCKYIO
NeATeIbHOCTh MHANBUIYaJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
Bba3oBble JJornueckue 1eiicTBUA:

CaMOCTOATENBbHO  (pOopMyIHMpOBaTh U aKTyalIM3UpOBaTh MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEATh LENU ACATEIBHOCTH, 3a1aBaTh IapaMeTpbl U KPUTEPUU HUX
JOCTUKEHUS,

BBISIBJISAITH 3aKOHOMEPHOCTA M MPOTHUBOPEYMS B PaCCMATPUBAEMBIX
(bU3NYECKUX SIBJICHUSAX;

pa3pabaThiBaTh MJIaH PEUICHUS! MPOOJIEMBI ¢ YYETOM aHaM3a UMEIOIIUXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JE€ATEIBHOCTb, OLICHUBATH COOTBETCTBUE
pe3yJIbTAaTOB LENSM, OLIEHUBATH PUCKHU MOCIEACTBAN EATENBHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pabOTy B  YCJIOBHUSX peajbHOrO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIeM.

Ba3oBnlie uccienoBarejbLcKue JeHCTBUSA.

BJIa/ICTh HAYYHOH TEPMHUHOJIOTHEH, KIIFOUEBBIMHU TIOHATHUSMU U METOJaMU
(bu3nYeCcKO HAYKH;



BIaJeTh  HaBBIKAMH  Y4eOHO-MCCIIEZIOBATEIIbCKOM M MPOEKTHOM
JeSITEeTbHOCTH B 007acTH (PU3HMKH, CIIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOMCKY METOJOB pemeHHus 3agad  (U3UIECKOTo
CoJep>KaHusl, MPUMEHEHHUIO Pa3IMYHBIX METOI0B TO3HAHMS,

BJIAQ/IETh BUAAMH JCSATEILHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaln, IpeoOpa30BaHUI0 U IPUMEHEHHIO B PA3TIMUHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CJICICTBEHHBIE CBSI3M M aKTyaJU3WpOBATh 3a/auy,
BBIIBUTATh THUMNOTE3y €€ pelieHus, HaxOAUThb AapryMEHThl s
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/laBaTh MapameTpbl U KpUTEPUU
pelIeHus;

aHAIIM3UPOBATh TONYYCHHBIE B XOJA€ pEIICHUs 3aJayd Pe3yJbTaThl,
KPUTHUYECKH OILIEHUBATh UX JTIOCTOBEPHOCTh, TPOTHO3UPOBATH M3MEHEHHUE B
HOBBIX YCJIOBHUSIX;

CTaBUTb M (POPMYJIUPOBATH COOCTBEHHBIE 33Jaud B 00pa3oBaTEIbHON
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTh 3HAHMS MO0 (U3HKE B TMPAKTHYECKYIO 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;
BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIC TOAXO0/IbI M PEIICHHUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora ¢ undpopmaunmeii:

BJIaJIeTh HABBIKAMH IOJTyYeHHS WHpopMaruu (QU3MUecKoro coaep kaHus
Y3 UCTOYHHUKOB PAa3HBIX TUIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATH IOUCK,
aHaJgu3, CUCTEMaTH3alMI0 U HMHTEPHIPETALUI0 WHPOPMAIUU Pa3TUYHBIX
BUJIOB U ()OPM MPEICTABICHUS;

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJIB30BaTh CpPEJACTBA HMH(POPMAIMOHHBIX ¥ KOMMYHHUKAITMOHHBIX
TEXHOJOTUA B  PEUICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3allMOHHBIX 3a7a4 C COOJIIOJIeHHEeM TPEeOOBAHUM SPrOHOMUKHU,
TEXHUKU O€30MacHOCTH, THUTHEHBI, pecypcocOepexeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(HOPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COACP)KAHHUS B Pa3IMYHBIX (hopMarax ¢
y4€TOM Ha3HaueHus HHGOpPMAIlMM W 1IEJIEBOW ayJAUTOPUM, BHIOUpas
ONTUMAJILHYIO (OPMY MPEJCTABICHUS U BU3yaTU3allNH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:



OCYILECTBIATh OOLIEHME Ha YypoKax (U3UKM M BO BHEYPOYHOH
NEATEIbHOCTH;

pacro3HaBaTh MPEANOCBUIKM KOH(MDJIMKTHBIX CHUTyallMii W cMsrdarhb
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUS C MCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh W HCIOJIB30BaTh  IPEUMyIlecTBA  KOMaHIHOM  H
WHANBUIYAIbHON paboThI;

BBIOMPATh TEMATUKY MU METOJAbl COBMECTHBIX NEHUCTBHI C Y4ETOM OOIIMX
UHTEPECOB U BO3MOKHOCTEN KaXKIOr0 YJICHA KOJUICKTHUBA,;

IIPUHUMATh €M COBMECTHOM JCATEIBHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh JEUCTBUA 110 €€ JOCTW)KCHHUIO: COCTABJIATH IIIAH
NEUCTBUMN, paCIPENEIsATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYXIaTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLICHUBATh Ka4e€CTBO CBOETO BKJIAJAa U KAXKIOr0 y4aCTHHUKA KOMaHAbl B
OOIIMIA pe3ybTaT M0 pa3pabOTaHHBIM KPUTEPUSIM;

[Ipe/ularatb HOBBIE IIPOCKTHI, OLICHUBATH HJEU C IIO3ULUU HOBU3HBI,
OPHUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh NO3UTHBHOE CTPATETMUYECKOE ITOBEICHHE B PA3TUYHBIX
CUTyallusiX,  IpOSBISATH  TBOPYECTBO M  BOOOpa)xKeHHe,  ObITh
VHULMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOATENIbHO ~ OCYILECTBIISATh MO3HABATENIbHYIO  JCSTENbHOCTh B
oOnmacTu (GU3MKK W aCTPOHOMHUH, BBISBJIATH NPOOJEMBI, CTaBUTh U
dbopmMyIMpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENTFHO COCTABJISATH IUIAH PEHICHHs pacYETHBIX M Ka4eCTBEHHBIX
3a7a4, TUTaH BBIMIOJTHEHHUS MPAKTHYECKOW pabOThl ¢ y4ETOM UMEIOIINXCS
peCypCcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHUIA;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacliupsTh ~paMKd ~ yuyeOHOro TMpeiMera Ha  OCHOBE  JIMYHBIX
IIPEANIOYTECHUN;

Jenatb OCO3HAHHBIM BBIOOp, ApryMEHTHpPOBAaTH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PEIICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JSPYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 0Opa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.



CﬂMOKOHTpOJIb, SMOIUOHAIbHBIN HHTEJJIEKT:

JIaBaTh OIIEHKY HOBBIM CUTYAIUAM, BHOCUTh KOPPEKTUBBI B I€SATECIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BIAJCTh HABBIKAMH TIO3HABATEIBHOM pediIeKcMr Kak OCO3HAHHS
COBEPIIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJILTATOB U
OCHOBaHMUI;

HCIIOJIB30BaTh MpUEMBI pediieKCuu JJIi OLEHKH CUTYyalluM, BbIOOpa
BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKA U CBOEBPEMEHHO IMPUHUMATH PEUICHUA IO KX
CHIDKEHHUIO;

MIPUHUMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3yJIbTaTOB
JICATEIILHOCTH;

MPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI M apryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JAPYTHX HA OITHOKH.

B mpouecce mocTukeHUs JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUSI MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y O00y4YaroIIUXCs

COBEPIIICHCTBYETCS HMOIMOHATbHBIH UHTEIUICKT, MPEeIOJIararoIHii
c(hOpMHPOBAHHOCTH:
e CaMOCO3HaHHWs,  BKJIIOYAIONIETO  CIIOCOOHOCTH  TIOHMMAaTh  CBOE

AMOIIMOHAJILHOE COCTOSIHUE, BUJIETh HAIMPABJICHUSI Pa3BUTHUSI COOCTBEHHOM
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOpETyJIMPOBAHMS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJICHHE, CIIOCOOHOCTH aJlallTHPOBAThCSA K
AMOITMOHAJILHBIM H3MEHEHUSM M TPOSBIATH TMOKOCTb, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTMBALIMH, BKJIIOYAKOLIECH CTPEMIIEHUE K JOCTHKEHUIO LIEIN
Y yCIIEXY, ONTUMU3M, HHULIUATUBHOCTh, YMEHHUE JEUCTBOBATH, UCXOAS U3
CBOMX BO3MO>KHOCTEH;

SMIIATUH, BKIIOYAIOMIEH CIIOCOOHOCTh IIOHHMMATh SMOIHMOHAIBHOC
COCTOSIHUE JPYTUX, YUYUTBIBATh €ro IMpH OCYIIECTBICHUU OOIICHUS,
CIOCOOHOCTh K COUYBCTBUIO U COTIEPEKUBAHMUIO;

COITMAJIbHBIX  HABBIKOB, BKJIIOYAIOIIMX CIOCOOHOCTh  BBICTPAMBATH
OTHOIIEHUSI C APYTMMH JIOJbMHU, 3a00TUTHCS, MPOSBISITH WHTEPEC U
paspemarb KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATDI



K xonny oOyuenust B 10 knacce mpeaMeTHbIE Pe3yJbTaThl Ha YINIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSl YMEHUM

NOHMMATh pPOJb (U3MKK B  DKOHOMHUYECKOW, TEXHOJOTMYECKOM,
IKOJIOTUYECKOM, COIMATbHOM U OITUYECKOW cdepax AesITeNbHOCTU
YEJIOBEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4HOW KapTUHE MHUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOW  (YyHKUMH  (U3NYECKOW TEOpUHM — MEXaHMKH,
MOJICKYJISIPHON (PU3UKK U TEPMOJIMHAMUKHU, POJIb (DU3HUECKON TEOpUH B
(dbopMUpOBaHUY TIPEICTABICHHA O PU3NUECKON KapTUHE MUPA;

pa3nuuaTh YCJIOBUS NPUMEHHMOCTH Mojeiedl (u3nueckux Ten u
IPOLECCOB (SBJICHUI): HHEpLMajbHas cHUCTeMa OTCYETa, aOCOIIOTHO
TBEpIOE TEJO, MaTepHUalibHAas TOYKA, PAaBHOYCKOPEHHOE JBUKEHME,
CBOOOJIHOE mMajieHue, aOCONIOTHO ympyras naedopmariusi, aOCOIIOTHO
yIpyroe u adCONIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUJKOCTH
U TBEPIOTO (KPUCTAJUIMYECKOTO) TeJa, UAeaIbHbI ra3, TOUCUHbIN 3apsj,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

pasnuyath ycloBUs (IpaHHUIbl, 00JIaCTM) NPUMEHHUMOCTH (PU3UYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHbIX 3aKOHOB W
OTPaHUYEHHOCTh HCTOJIb30BAHNS YACTHBIX 3aKOHOB;

aHaAJIM3UpPOBaTh M OOBSICHATH MEXAaHUYECKHE IPOLIECCHl M  SIBJICHUA,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa [anunes ajis CKOPOCTH M TEepeMelleHus,
3akoHbl HplOTOHA, mpuHOMI  OTHOCUTENbHOCTH [amwies, 3akoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUS MMITYJIbCAa U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
yCIIOBUSI pAaBHOBECUS TBEPAOrO Tena), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTH4ECKOe BBIPAKEHNE 3aKOHOB, YKa3bIBaTh yCIIOBUS
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBanuii ["anumes, BToporo
U TPEThEero 3akOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS MWMIYyJbca U
MEXaHUYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS,

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble mojoxkeHus MKT u 3akoHBl MoJEKyIsipHOW (U3UKH U
TEPMOJMHAMUKN (CBA3b JAaBJEHUA HJCATBHOIO Ta3a CoO CpeaHen
KMHETUYECKOW DHEpPruer TEIIOBOIO JBHMKEHMS M KOHLEHTPALMEW €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CpPEIHEW KHHETHYECKOU
DHEPrUel TEIIOBOrO JBHKEHHUS €ro 4acCTHll, CBA3b JABJICHUS UICATbHOTO
ra3a C KOHUEHTpAalMEed MOJIEKyl M €ro TEeMIEepaTypol, YpaBHEHHE
MenneneeBa—Knanelpona, mepBbId 3aKOH TEPMOAUHAMHUKH, 3aKOH



COXpaHEHUs] PHEPIrMU B TEIJIOBBIX MpOIEccax), MPU I3TOM HCIOIb30BaATh
MaTeMaTH4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIIOBUS
MIPUMEHUMOCTH ypaBHeHUsI MenaeneeBa—KianeiipoHna;

aHANMM3UPOBATh M OOBSACHATH DJICKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIE TOJIOKEHUSI M 3aKOHBI JIEKTPOJUHAMUKH (3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHUHUAIBHOCTD
ANEKTPOCTATUYECKOTO MOJIA, MPUHLHUI CYNEPHO3HUINN SIICKTPUUECKUX
MOJIEW, MPU ATOM YKa3blBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyiioHa, a
TaKXe MPAKTUYECKU BaXKHbIE COOTHOIIEHUS: 3aKOHbI OMa Il ydacTka
LHENA W U1 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH JIxoynsa—JleHna,
npaBuia Kupxroda, 3akonsr dapajes a1 31€KTpoIn3a);

ONMKCHIBATh (PU3WYECKHUE TMPOIECChl U SIBJICHUS, HCIOJb3Yys BEIUYUHBI:
MEPEMENICHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEN, CUJIA,
MOMEHT CHJIbI, JaBJICHUE, TMOTCHIMAIbHAS JSHEPTUsl, KUHETHUYECKAS
DHEPrus, MEXaHWYecKas dSHEprusi, padoTa CUJIbI, LIEHTPOCTPEMUTEITHLHOE
YCKOpEHME, Cuja TSKECTH, CUia YIPYrOCTH, CUJIa TPEHUS, MOIIHOCTb,
DHEPrus B3aUMOJIEHCTBUS Tena ¢ 3eMi€éil BONMM3M €€ TOBEPXHOCTH,
SHEprusi ynpyrol aedopmanud TMPYKUHBI, KOJIUYECTBO TEILIOTHI,
abCcoJIIoTHas TeMmIepaTypa Teja, padoTa B TEPMOJAMHAMUKE, BHYTPEHHSIS
DHEPrus WACATLHOTO OJHOATOMHOTO Trasza, paboTa HIealbHOTO Tasa,
OTHOCUTEJIbHAsA BJIAXHOCTh Bo3ayxa, KIIJI wuaeanbHOro TEIioBOro
JIBUTATENS; AIEKTPUUYECKOE TOJIE, HAPSKEHHOCTD JIEKTPUYECKOTO TOJIS,
HaNpsDKEHHOCTh TIOJIE TOYEYHOTO 3apsija WM 3apsHDKEHHOro Iapa B
BAKYyM€ W B [JHDJICKTPUKE, NOTEHIMAT DSJIEKTPOCTATUYECKOTO TOJIs,
pa3HOCTh  MOTEHIMAJOB, BJEKTPOJABIKYIIAs CUJa, CWiIa  TOKa,
HalnpspDKEHWE, MOIIHOCTh TOKa, JJIEKTpUYECKass €EMKOCTb IJIOCKOTO
KOHJIEHCATOpAa, COMPOTUBIICHUE Y4YaCTKAa LIENU C MOCJIECAOBATEIbHBIM H
MapaJICTbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPIHUs IEKTPUIECKOTO MOJIS
KOHJEHCATOPA;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBIICHUM:
MEXAHUYECKOE JBWKEHUE, TEIUIOBOE JBH)KCHUE YaCTUI[ BEUIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIXeHUE, nuddys3us, ucrnapeHue,
KUIICHUE U KOHJICHCAIUs], TIJIABJICHUE U KPUCTAJUIN3alvs, HAIIPAaBICHHOCTh
TEIUIONEPEAAYH, JJICKTPU3ALNS TEJ, SKBUIOTEHINAIBHOCTh IOBEPXHOCTHU
3apsIKEHHOTO ITPOBOJIHHKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DU3NUECKON BETMUUHBI OT
OpYrol C  HCIOJb30BAaHUEM  IMPSAMBIX  HU3MEPEHUN, TpPU  ITOM
KOHCTPYUPOBATh YCTAHOBKY, (UKCUpOBATh pe3yJbTaThl MOJYyYEHHON
3aBUCUMOCTH (U3MYECKUX BEIMYUH B BHIE TPAPUKOB C YIETOM



aOCOJIFOTHBIX MOIPELIHOCTEN U3MEPEHMH, IENIaTh BBIBO/IBI IO pE3yJIbTaTaM
UCCIIEJOBaHMSI;

IPOBOJUTHh KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHUMAJBHBIA METOJ M3MEpPEHUs, OICHUBATh AOCONIOTHBIC H
OTHOCHUTENbHBIE MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOAUTDH ONBITHI 110 IPOBEPKE MPEII0KEHHON TMIIOTE3bI: TUIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
NOJIyYeHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyc€ MPEIIOKEHHOM
TUIOTE3bI;

co0ro1aTh mpaBuiia 6€30MacHOTo Tpyla Py MPOBEICHUH HCCIeT0BaHUN
B paMKax ydueOHOro »HKCIHEpUMEHTa, MpakTUKymMa U  ydeOHo-
UCCJIEIOBATENBCKOW M ITPOEKTHOM JEATEIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemars pacy€THhIE 3aJayd C SBHO 3aJaHHOM M HESBHO 3aJlaHHOU
¢u3nYeCKoil MOJIEIbI0: Ha OCHOBAaHMM aHaJlM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MuUecKoll Mojenu, OTBeYawlled TpeOOBaHUAM 3aJauH,
OPUMEHATh  (OPMYINbI, 3aKOHbI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(U3MYECKUX TEOpUl MPH UCIHOJIB30BAHUM MAaTEMaTHYECKUX METOJOB
peuieHus 3a1a4, NPpoBOJUTh Pacy€Thl HA OCHOBAHUM UMEIOIINXCS TAHHBIX,
aHaJIM3UPOBaTh pPE3YyJbTaTbl M KOPPEKTUPOBATH METOJbl PELICHUS C
y4€TOM TOITYYEHHBIX PE3YJIbTaTOB;

peuiaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue NPUMEHEHUs 3HAHWM u3
pa3HbIX pa3leioB Kypca (PU3MKH, a TAaKKe MHTErpalMy 3HAHUW U3 APYTHX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PaCCyKJICHUI C ONIOPOil HAa U3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MJId OOBSICHEHUS OCHOBHBIX
MPUHIUATIOB PabOThl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTMYECKUX MPOLECCOB;

OPUBOJUTH TNPUMEPHl BKJIaJa POCCHUMCKUX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE MPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHOU
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH MpoLieccaMu, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABIECHUI O palliOHaILHOM
MPUPOAOTIOIH30BAHUM, & TAKXKE Pa3syMHOM HCIOJIb30BAHUU JTOCTHXKEHHM
HAyKM M TEXHOJOTMHM JUId JaJbHEHIIEr0 pa3BUTHUSA YEJIOBEYECKOIO
00IIIECTBA;



MPUMEHSITh pa3lInuHbIe CIOCOOBbl padoThl ¢ MHpopManuen (Guznueckoro
COJIEp)KaHUsI C HCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUM, TPU TOM HCIOJIb30BaTh COBPEMEHHbIE WH(OPMAIIMOHHbIE
TEXHOJOTHH JJii TIOMCKA, MepepadOTKU U TMPEIbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON MH(OpMaLMU, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHdopMaIKU, MOJTYYECHHOM U3 PAa3IMYHbIX HCTOYHHUKOB, KPUTHUYECKU
aHANMM3UpOBaTh  MOJIydaemMylo  uHpopmanmuio U OIEeHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOUIMXCS 3HAHWM, TaK U HA OCHOBE
aHaJli3a UCTOYHUKA WH(POpPMAIIUY;

IPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITENILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUW B  Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yU4€OHO-UCCIEI0BATENBCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIIMOHATIFHO PACTIPEAesiTh ACITeIbHOCTD
B HECTaHJApPTHBIX CUTYalMsIX, aJIeKBATHO OLICHUBATh BKJIAJ Ka)XJOro U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSBIATH MOTUBALUIO K Oyaymield npohecCUuOHAIBbHON AESITETbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.

K xonmy oOydenust B 11 knacce mpeaMeTHbIE PE3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

MOHUMATh POJIb  (PU3UKA B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOM cdepax AesTEIbHOCTU YeJIOBEKa, POJib U MECTO
GbU3MKKM B COBPEMEHHON HAy4YHOW KapTHHE MHpa, POJb ACTPOHOMHUU B
IPAKTUYECKOM  JICSITEIbHOCTH YEJIOBEKAa U  JAJIBHEWIIEM HAY4YHO-
TEXHUUYECKOM Pa3BUTHUU, 3HAUCHHUE OIMHUCATEIILHOM, CUCTEeMATU3UPYIOIIEH,
OOBSCHUTENTBLHON M MPOTHOCTUYECKON (YHKUUWA (PU3NYECKON Teopuu —
ANEKTPOANHAMUKH, CHEUUAIBHOM TEOPUU OTHOCUTEIBLHOCTH, KBAHTOBOM
busuku, pons (puszudeckoit Teopurn B (GOPMHUPOBAHUU TMPEACTABICHHUN O
bu3nYecKoil KapTUHE MHUPA, MeCTO (PU3MUECKOM KapTHHBI MUpa B 00IIeM
pAly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEACTABICHUM O IPUPO/IE;
pazivyath YCJIOBUS MNPUMEHUMOCTH Mojeled (uanueckux Teln Hu
MPOIIECCOB  (SIBJICHUI): OJHOPOJHOE AJIEKTPUUYECKOE U OJHOPOJIHOE
MarHUTHOE TIOJISI, TApMOHUYECKHE KOJIeOaHUsI, MAaTEMAaTUHICCKUN MasITHUK,
UJeaJbHbIA TMPYXUHHBIA MAasTHUK, TAPMOHUYECKUE BOJIHBI, WJCaTbHbBIN
KoJieOaTeNbHbI KOHTYp, TOHKAS JIMH3a, MOJIeNIeld aTOMa, aTOMHOTO sJipa U
KBaHTOBOW MOJIEJIH CBETA;

paznuyaTth ycClIOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (DHUIUIECKUX
3aKOHOB, TIOHMMAaTh BCEOOMIMIA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYEHHOCTb UCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIC MPOLECCHl U SBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIC TMIOJIOKEHUST M 3aKOHBI JJIEKTPOAMHAMUKH U
CHEIMaIbHOW  TEOPUU  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro  3apsiaa, cwia Awmmepa, cwuwia JlopeHua, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMHW, npaBwio Jlenma, cBsa3p  JOJIC
CAMOMHAYKIIMM B DJJIEMEHTE DJEKTPUYECKONM IEMU CO CKOPOCTHIO
U3MEHEHUs]  CWJIbl  TOKa,  MOCTYJaThl  CHEIUAIbHOW  TEOPHUH
OTHOCHUTEJIbHOCTH DUHIITEIHA);

aHAJIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, HCIOJb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHEe  OWHINTEHHA  AJA
¢orordpdekra, mepBeld UM BTOpoM mocTynaTel bopa, mpuHLUI
COOTHOIIIEHUsI HeomnpenenéHHocTel [eiizenOepra, 3aKOHBI COXpaHEHUS
3apsAI0BOTO U MacCOBOT'O YMCEN U DHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH
PaAMOAKTUBHOIO pacnana);

ONHKCHIBaTh (PU3UUECKHE IPOLECChl U SIBICHUS, HCIOJb3Yys BEITUYMHBI:
HaIPSHKEHHOCTD JIEKTPUYECKOTO OIS, MOTEHIMAN 3JIEKTPOCTATHIECKOTO
MOJIsl, Pa3HOCTh IOTEHUUAJIOB, JJIEKTPOJBIKYILAS CHUJA, WHIYKIUS
MarHUTHOTO TIOJISl, MAarHUTHBIA MOTOK, cWjia AMIepa, UHAYKTHBHOCTD,
ANEKTPOJBIKYILAS. CUJIa CAMOMHIYKLMH, 3HEPrus MarHUTHOTO MOJIS
IIPOBOJHUKA C TOKOM, PEISITUBHCTCKUN HMMIYJIbC, IIOJIHAs SHEPIHUs,
SHEpPrusi MOKOsI CBOOOAHOM 4YaCTHIIBI, PHEPrUsi W HUMIIYJIbC (OTOHA,
MacCOBOE YMCIIO U 3apsil A1ipa, SHEPTHsl CBA3H sIIpa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHWUA  (PU3NYECKHX  SIBJIICHUIA:
AJIIEKTPOMArHUTHAsI MHIYKIHUSA, CAMOMHIYKIMS, PE30HAHC, HHTep(epeHIIHs
BOJIH, Judpakuus, JOUCHEpcHs, TOJHOE BHYTPEHHEE OTpa)XKeHHE,
dotosnextpudeckuii hdext (dororddexr), ambda- u Oera-pacmamabi
Aaqep, raMMa-usilydeHue sjep, (pu3nyeckue MPUHIUIBL CIEKTPATbHOTO
aHaju3a v paOoThI Jia3epa;

ONPENIENATh HAMpAaBICHUE HWHAYKIIMM MarHUTHOTO TOJISI MPOBOAHUKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHia;

CTPOUTH N300pakeHHe, CO3JaBaeMOE IMIIOCKUM 3€pKaJioM, TOHKOM JTHMH30M,
Y PACCUUTHIBATH €r0 XapaKTEPUCTUKHU;

MPUMEHSATH OCHOBOIMOJATAIONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JIJIA aHalM3a ©W  OOBSACHEHHS (U3WYSCKUX IPOIIECCOB,
INPOUCXOSIINX B 3BE31aX, B 3BE3IHBIX CHCTEMAaX, B MEXIAIIAKTUYECKOM
cpeje; ABUKEHUSI HEOECHBIX TeJl, IBOJIIOLUHM 3BE3/] U BCelleHHOI;
MPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAHUEM TIPSIMBIX U3MEPEHUW, TpPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (DUKCHpOBaTh pe3ylbTaThl MOJYYEHHOM  3aBUCHUMOCTH



(¢u3nyecKux BEIMYMH B BHJE TIpapuKoB C YYETOM aOCOJIOTHBIX
NOTPEIIHOCTEH  M3MEPEHHMH, JenaTb  BBIBOJBI IO  pe3yibTaTaMm
UCCIIEJOBaHMSI;

IPOBOJNTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU HTOM
BBIOMPATh ONTHUMAJIbHBIA METOJI U3MEPEHHUs, OLICHUBATh a0COJIIOTHBIE U
OTHOCHTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOANUTDH OMBITHI 110 IPOBEPKE MPEIIOKEHHON TMIIOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh
NOJIyYEHHBIE PE3yNbTaThl U J€JaTh BBIBOJ O CTaTyce MPEIJI0KEHHON
TUIIOTE3BI;

OIMCBIBATH METO/BI ITOTYYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
co0ro1aTh ImpaBuiia O€30MacHOro Tpyla IpU MPOBEAECHUH HCCIEI0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
WCCIIEOBATEIbCKOM M IPOEKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
¢u3nyecKkoil MOZENbl0: Ha OCHOBAHWM AaHalM3a YCJIOBUS BBIOMpATh
(du3nuecKkue MOJei, OTBEYarolue TpeOOBaHUSAM 3aJayM, MPUMEHSTH
(bopMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYNAaThl (PU3NYECKUX TEOPHid
IpPU HUCIIOJIB30BAHUM MAaTeMaTUYECKUX METOJOB PpELICHHs  3ajad,
IIPOBOJUTH PACUETHI HA OCHOBAHWN UMEIOIINXCS JaHHBIX, AHAIU3UPOBATH
pe3yabTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YYETOM IMOITYYEHHBIX
pe3yiabTaTOB;

peuiaTh KayeCTBEHHbIE 3a7auM, TpeOyrollre MPUMEHEHUs 3HAHUN u3
pa3HbIX pa3lie’oB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SIBJICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
OPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTMYECKUX IPOLECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUUCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAYyKU, B OOBSCHEHUE MPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLICHUBATDH MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NESATEIbHOCTH 4YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLECcCaMU, C
HO3ULMI 3KOJOTUYECKON 0€30IaCHOCTH, MPEACTABIECHUI O pallMOHAIbHOM
IPUPOJIONIOIB30BAaHUH, 4 TAKXKE Pa3yMHOM HCIOJIb30BAHUU AOCTHIKEHHUN



HAyKH W TEXHOJOTUW JUIS JaJbHEHIIEro pa3BUTHS YEJIOBEUYECKOTO
00IIIECTBA;

MPUMEHSATh Pa3IudHbIe CIIOCOOBI PabOThI ¢ MHpOpPMANHUEH (PU3NISCKOTO
CONCP)KaHUSI C WCIOJB30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHA, TIPU 3TOM HCIOJb30BaTh COBPEMEHHBIC WH()OPMAIIMOHHBIC
TEXHOJIOTMH JUISI TIOMCKa, IEPepadOTKH M TPEAbSIBICHUS YUYCOHOW U
HAyYHO-TIOMYJIAPHOU WH(GOPMAIUHU, CTPYKTYPUPOBAHUS M MHTEPIPETAIINH
uH(OpMAIUH, TOTYYCHHOW U3 PA3IUYHBIX HCTOYHHKOB, KPUTUYECKH
aHANMM3UPOBAaTh  TOJIy4aeMylo  uWH(popmaruio W  OICHWBaTh ¢
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOINIUXCS 3HAHWUW, TaK M HA OCHOBE
aHaJM3a UCTOYHHUKA HH(pOpMaIuy;

MIPOSIBIIATH OpraHU3aIlMOHHbIE U MO3HaBaTEIbHbBIC YMEHHUS
CaMOCTOSATEILHOTO  NPHOOPETCHHMs] HOBBIX 3HAHUA B TIpolecce
BBITIOJTHCHUS TIPOCKTHBIX U y9€OHO-MCCIIEIOBATEILCKAX PAbOT;

paboTaTh B TpPYIIE C HCIOJHEHHEM pPa3JIMYHBIX COIUAJIBHBIX POJIECH,
IJIAaHUPOBATh pabOTy T'PYIIIBI, PAIMOHATIBLHO PACIPEACNISTh JACATEIbHOCTD
B HECTaHJAPTHBIX CHUTYallMsIX, aJICKBATHO OILICHMBATh BKJIAJ KaXJIOTO M3
YY9aCTHUKOB TPYTIIBI B PEIICHUE pacCMaTPpUBAaeMOi TTPOOJIEMBI,

MPOSIBIISITH MOTHUBAIIMIO K OyayIieil mpodecCHoHATbHOU ACATEIBHOCTH TI0
CHEIHUAIBHOCTIM (hPU3UKO-TEXHUYECKOTO TIPOQuIIs.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypcsl
Pazgen 1. HAYUHBII METO/1 IO3HAHMSI IIPUPO/JIbI
11 Hayunslii MeTO O3HAHUS TPUPOBI 6
Htoro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JluHamuka 10
2.3 CraTtuka TBEpIOTO Tena 5
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPHH 15
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20
33 ArperaTtHble cocTosiHUS BeniecTBa. DazoBbie 14 1
MepeX bl
Hroro no pazneny 49
Paznen 4. DJIEKTPOINHAMUKA
4.1 DNeKTpruYecKoe mosie 24
4.2 [TocTOSIHHBIN TEKTPUYECKUI TOK 24




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




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. DJIEKTPOJAUNHAMUKA
11 MaruauTHoe nosie 14
1.2 DJIeKTpOMarHuTHask UHIYKIUS 13 1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannueckue KoneOaHus 10
2.2 DNEeKTPOMarHUTHHIE KOJIEOaHUS 15
23 MexaHn4YecKre U JIEKTPOMArHUTHBIE 10 1
BOJIHBI
2.4 Onruka 25 1
Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

3.1 OcuoBbel CTO 5 1
Wroro no pazmeny )
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckynspHO-BOIHOBOH Ayann3m 15

4.2 ®duznka aToma 5

43 ®du3nka aTOMHOTO S7pa U 3JIEMEHTAPHBIX 5

YACTHIL




Hroro no pazneny

25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU

12
Wroro no pazueny 12
Paznea 6. PU3HUYECKHAN MPAKTUKYM
6.1 ‘ Ou3nyecKuil MPakKTUKyM 16 16
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremaruzanus u 00001eHne
71 HPEIMETHOTO COJIEPYKAHUS U OIIbITa 15
' JESTEIIbHOCTH, IPUOOPETEHHOTO MPU
u3zydeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no pazgeny 15
PeszepBHOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka Kontpoabubie IIpakTnyeckue
n/n Bcero H3yYeHUS o0pa3oBaTeJibHbIE
padoTshI padoThI
pecypchl
1 ®duszuka — pyHIaMeHTaIbHas HayKa O 1
PHUPOJIE. 01.09.2023
5 Hayunblif MeTo1 TO3HAHUS ¥ METO/IbI 1
nccaeaoBaHus (U3UICCKUX SBIICHUH. 04.09.2023
DKCIEPUMEHT U TEOPHS B IIPOIIECCe
3 no3HaHus npupoasl. Habmronenue u 1
bip 04.09.2023
HKCIIEPUMEHT B (PU3UKE.
4 CrniocoOrbl n3mepeHust GU3NYECKUX BETUYHH. 1
pers 06.09.2023
AOGCoIt0THAs M OTHOCHUTENbHAS TIOTPEIIHOCTH
5 . 1
M3MepeHuil PU3NYEeCKUX BEITHUMH. 07.09.2023
MognenupoBanue B ¢pusuke. Poib u mecto
¢u3UKM B JOPMUPOBAHUU COBPEMEHHOM
6 . . 1
Hay4YHOW KapTUHBI MUpPa, B TPAKTUYECKON 08.09.2023
NesITeIbHOCTH JIFO/IEH.
Mexanundaeckoe apmkeHne. Cucrema orcyera.
7 OTHOCHTEIHHOCTh MEXaHUIECKOTO 1
neuxenus. [Ipsmas u o6paTHas 3agaun 11.09.2023
MEXaHUKH.
Pannyc-BekTop MaTepualbHON TOUKH, €TO
8 1
MIPOEKIIMM Ha OCHU KOOpAHHAT. TpaeKTopusl. 11.09.2023




[Tepememenue. Ckopocts. VX npoekiuu Ha
OCH KOOpPJIUHAT.

10

11

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE.
I'paduueckoe onucanue paBHOMEPHOTO
MPSAMOJIMHEMHOTO IBUKCHHUSL.

CiioxeHne nepeMeneHnil 1 CKOPOCTEH.
Pemrenue 3agau.
HepasHomMepHoe aBmxeHne. MruoBeHHas

cKopocTh. Yckopenue. [Ipsmonuneitnoe
JBUKEHHE C TIOCTOSIHHBIM YCKOPEHHEM.

13.09.2023

14.09.2023

15.09.2023

12

I'paduueckoe onrcanne MPsIMOIMHEHHOTO
JBUKEHMSI C TOCTOSSHHBIM YCKOPEHUEM.

18.09.2023

13

14

15

CBoOoaHoe majienre. Y CKOpeHue
CcBOOOHOTO MajcHMs. 3aBUCHMOCTE
KOOpJUHAT, CKOPOCTH, YCKOPECHHUS OT
BPEMEHHM U UX TpaUKH.

JIBr>keHue Tesia, OpOIIeHHOTO MO YIJIOM K
TOPU30HTY.

KpuBonmHeliHoe aBuxkenue. J[BM>keHUE Mo

OKPY’KHOCTH. YrnoBas u TuHEHHas CKOPOCTh.

[lepuon u wacroTta. LleHTpOCTpEeMUTENBHOE U
MOJTHOE YCKOPEHHE.

18.09.2023

20.09.2023

21.09.2023

16

KonTponbhas pabota no teme
"Kunemaruka".

22.09.2023

17

[IepBe1it 3akoH HeroTona. MHEpManbHbIe
cuctemsl orcuéra. [Ipuniun
OTHOCHUTENBHOCTH [ anmuies.
HewnnepunaneHble CUCTEMBI OTCUETA.

25.09.2023




Cuna. PaBHogeicTByrO1as cuiia. Bropoii

18 3akoH Herorona. Macca. 25.09.2023
19 B3aumoneiicteue ten. Tperuii 3aK0H
Hprotona. 27.09.2023
20 [Tpuniun cynepno3uiuu cui. Pemenue
3a/1a4 Ha IpUMEHEHUe 3akoHOB HproToHAa. 28.09.2023
3aKOH BCEMUPHOTO TATOTEHUS.
21 9KBI/IBaJIfHTHOCTL I'PaBUTAIIMOHHOU U 99.09.2023
WHEPTHOMN MacCHhl.
99 Cuna TSDKeCTH B YCKOpeHHE CBOOOTHOTO
axeHus. 02.10.2023
JIBrm>keHre HeOECHBIX TEJl U UX
23 HCKYCCTBEHHBIX CIIYTHUKOB. [lepBas
Kocz,/mquKaﬁ CKOp(})I:TL. 3aK0HIf Kemnepa. 02.10.2023
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena 04.10.2023
Cuna tpenus. [Ipuposa v BUIIBI CHJT TPEHHUSL.
25 BUKCHHUE B )KUJIKOCTH U T ETOM CHJIBI
ilOHpoeTHBieHHﬂ 2(I:p(;)(;bl. e 05.10.2023
26 Jasnenue. ['uapocraTnyeckoe 1aBjICHUE.
Cuna Apxumena. 06.10.2023
97 AoGcomotHo TBepoe Teino. [locTynarensHoe
Y BpallaTelbHOE JBUKEHUE TBEPAOTO Tea. 09.10.2023
08 MOMEHT CHIJIBI OTHOCHTEIILHO OCH BPAICHHUS.
[Timeuo cuibl. 09.10.2023
CrnosxeHue cull, MPUIOKEHHBIX K TBEPIOMY
29 teny. LleHTp Tshkectr Tena. Y cloBus 11102023

paBHOBECHS TBEPAOTO Tena. Buasl




paBHOBECHS.

30

31

Pemenue 3agay.

Kontponbnas padota nmo teme "J[uHamuka.
Cratuka TBepaoro tena'"

12.10.2023

13.10.2023

32

NMinynsc MmaTepualbHON TOYKHU, CUCTEMBI
MaTrepuaibHbIX TO4eK. LIeHTp Macc cucreMsl
MaTepHaIbHBIX TOYEK. TeopeMa o0 JBHKEHUU
LIEHTPa Macc.

16.10.2023

33

NMiynsc cuitbl M1 M13MEHEHUE UMITYJIbCA Tea.
3aKOH COXpaHEHMs UMITyJbca. PeakTuBHOE
JBUYKEHUE.

16.10.2023

34

35

MoMeHT uMIysbca MaTepruabHON TOUYKH.
[IpeacraBnenue 0 COXpaHEHMM MOMEHTA
HUMITYJIbCa B ICHTPAJIBHBIX IMOJIAX.

Pemenue 3amay.

18.10.2023

19.10.2023

36

PaboTa cuiibl Ha MaJIOM ¥ Ha KOHEYHOM
nepemenieHuu. ['padpuueckoe npeacrapneHue
paboThl CUITbl. MOIIHOCTH CHITBI.

20.10.2023

37

Kunernueckas sneprus. Teopema 00
W3MEHEHUU KMHETUYECKOU SHEPTUI
MaTepuaabHON TOUKH.

23.10.2023

38

39

IToTeHumanpHbIe U HEMIOTEHIIUAILHBIE CUIIBI.
[TorenumaneHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTb.

TpeTBH KOCMHUYCCKast CKOPOCTh. CBs3b
pa6OTBI HCIIOTCHIMAJIBbHBIX CHUJI C

23.10.2023

25.10.2023




U3MEHEHHEM MEXaHHMYSCKOM OHCPIruun
CHCTEMBI Tell. 3aKOH COXpPaHCHUA
MEXaHUYeCKOM OHECPI'UH.

KonTponbHas pabota mo Teme "3aKoHbI

40
COXpaHEHHUs B MEXaHUKe'". 26.10.2023
Yrupyrue u Heynpyrue CTOIKHOBEHUS.
41 0% b i
paBHeHue bepHynu as uaeanbHoM 97102023
AKHUJKOCTH.
Pa3BuTHe npencraBieHuit 0 npupoae
42 . MKT.
Ter10Thl. OCHOBHBIE TIOJIOKEHUS 06.11.2023
Huddysus. bpoyHoBckoe ABMKEHUE
Crtpoenue ra3000pa3HbIX, KUIKUX U TBEPABIX
43 . X i
Ten. XapakTep ABUKESHHS U B3aUMOJICHCTBUS 06.11.2023
YacTHUII BEUIECTBA
Macca u pazMepsl MOJIEKYIT (aTOMOB).
44 K !
oJn4ecTBO BemiecTsa. [locrosHHas 08.11.2023
ABorazipo
45 Temneparypa. Temiosoe paBHosecue. llkana
Henbcus 09.11.2023
46 Pemenue 3amau 10.11.2023
47 14 iras. I’
NeanbHbIi ra3. 'a30Bble 3aKOHBI 13.11.2023
48 VYpasuenue MenaeneeBa-Knaneiipona.
Pemrenne 3agau 13.11.2023
49 Al .
OcoutoTHas TeMnepaTypa. 3akoH JlanproHa 15.11.2023
50 W3omporeccs! B uaeanbHOM rase ¢




IIOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA

16.11.2023

o1

52

I'padmueckoe mpencraBieHe U30MPOLIECCOB:

U30TEpMa, U30X0pa, U300apa

OcHoBHoe ypaBHeHue MKT

17.11.2023

20.11.2023

53

Pemenue 3agau

20.11.2023

54

55

56

CBs3b a0CONIOTHOM TeMmepaTypbl
TEPMOJMHAMHYECKON CUCTEMBI CO CpeaHEN
KMHETUYECKOM HEprueH NoCTynaTeIbHOro
TEIJIOBOTO ABM)KEHUS €€ 4aCTHUIL

O00011IeHEe ¥ cUcTeEMAaTH3alus 3HAHUHI 110
TeMme "OcuoBsl MKT"

Kontponbnas padota nmo teme "OCHOBBI
MKT"

22.11.2023

23.11.2023

24.11.2023

57

Tepmoaunamuueckas cucrema. 3ajjaHue
BHEIIHUX ycsoBui uist T/ cucreMsl.
BremHne u BHyTpeHHUE TapaMeTpPhI.
[Tapamerps! T/I cuctemsl Kak cpeaHue
3HAYEHMS BEJIMYMH, OIUCBIBAIOIIUX €€ HA
MHUKPOCKOIIMYECKOM YPOBHE

27.11.2023

58

HyneBoe Hauano TepMOAMHAMUKH.

CamonpousBoiibHas penakcamus T/ cuctemsl

K TCTIJIOBOMY PaBHOBCCHUIO

27.11.2023

59

60

Mopaenb ueaabHOTO Ta3a B TEPMOIUHAMUKE.

VYcnoBus TPUMEHUMOCTH 3TON MOAEITHN

VYpaBuenune Menzeneesa-Knaneiipona u
BBIPAKCHUE JUJIs1 BHYTPEHHEN SHEPTUU

29.11.2023

30.11.2023




61

BeIpaxxeHue 11 BHyTpEeHHEN SHEPTUU
OJIHOATOMHOT'0 HJICAJIBHOIO Ta3a.
KBa3ucratuueckue u HECTaTUYECKUE
IIPOLIECCHI

01.12.2023

62

DnemMeHTapHasi padoTa B TEPMOIMHAMUKE.
Brruncnenue paboTsI 1o rpaduky mpoiecca
Ha pV-nuarpamme

04.12.2023

63

64

65

Termonepenayda kak crnoco0 M3MEHEHUs
BHyTpeHHel sHepruu T/l cuctemsl 6e3
COBEpIIECHUs pabOThI

KOHBGKHI/IH, TCILIOIIPOBOAHOCTD, U3JIYUCHUC

KommyectBo Temnorel. TemnoéMKocTh Teaa.
YaennHas u MOJISIpHas TEILIOEMKOCTH
BEIIIECTBA. Y AeIbHAs TEII0Ta CropaHus
TOIIJINBa

04.12.2023

06.12.2023

07.12.2023

66

Pacuér xonuyecTBa TEIIIOTHI IPH
TeIIoneperaye

08.12.2023

67

68

69

[Tonstue 06 aqnabatHom npouecce. [lepBbrit
3aKOH TCPMOJUHAMHUKN

KonnyectBo TemnoTs! 1 paboTa Kak Mephl
U3MEHEeHUs BHyTpeHHel sHepruu T /1
CUCTEMBI

Bropoi 3ak0H TEpMOIMHAMUKH IS
PaBHOBECHBIX U HEPABHOBECHBIX ITPOLIECCOB.
Heo6paTMOCTh NPUPOTHBIX MTPOLIECCOB

11.12.2023

11.12.2023

13.12.2023

70

[TpuHIUIIBI AEHCTBUS TEIJIOBBIX MAIIWH.
KII

14.12.2023




71

MaxkcumansHoe 3nauenue KII. [Hukin Kapuo

15.12.2023

72

73

74

Pemenue 3agau

DKOJIOTUYECKHUE aCIIEKTHI UCIIOJIb30BaHUI
TEIUIOBLIX ABUrareiiel. TermioBoe
3arpsi3HEHUE OKPYKaroIIeH CpeIbl

Pemenue 3agau

18.12.2023

18.12.2023

20.12.2023

75

76

77

O0o01IeHre ¥ cHCTeMaTU3alus 3HaHUH 110
teme "Tepmoaunamuka. TemnoBbie MamHb"

KontponbHas paboTa mo teme
"Tepmonunamuka. TengoBbie MalIuHbI"
[TapooOpa3zoBaHue 1 KOHJCHCAIIHSL.
Hcnapenue u kuneHue. Y aenbHas TEIioTa
napooOpa3zoBaHUs

21.12.2023

22.12.2023

25.12.2023

78

79

HaCI)IHIGHHI)Ie M HCHACBIIICHHBIC ITapbI.
KadgecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH U
AAaBJICHUA HACBIIICHHOI'O mmapa OT
TEMIICPATYPhI, UX HE3aBUCUMOCTD OT 00BéMa
HACBIIICHHOT'O I1apa. 3aBUCHMOCTD
TEMIICPATYpPhbl KUIICHUA OT OaBJICHUS B
KUIKOCTHU

BrnaxxaocTts Bo3ayxa. AGCOMIOTHAS U
OTHOCUTEIbHAS BIIAXKHOCTh

25.12.2023

27.12.2023

80

81

Pemrenue 3agau

Tsépnoe teno. Kpucrammueckue u

28.12.2023




amop¢HbIe Tena. AHU30TPOIHS CBOWCTB
KpHUCTAJIJIOB

29.12.2023

82

83

84

[InaBnenue u KpucTaIM3anus. Y 1eIbHas
teruiora iasnaeHus. Cyonumanus

JHedbopmarnuu TBEpAOTO Tena. PacTsokeHue n
cxartue. Casur. Moayins FOura. [Ipenen
ynpyrux aedopmanuii

TennoBoe pacuimpeHne KUAKOCTeN 1
TBEPABIX TeJ. AHTAPMOHU3M TEIUIOBBIX
KoJe0aHuil 4acTuIl BElIeCTBa

08.01.2024

08.01.2024

10.01.2024

85

[IpeoOpa3oBanue sHEprun B (Ha30BBIX
nepexojax

11.01.2024

86

87

ypaBHeHI/Ie TEII0BOro OajaHca

Pemenue 3agau

12.01.2024

15.01.2024

88

[ToBepxHOcTHOE HaTsKeHUEe. KanusipHbie
siBJIEHUsI. J{aBieHue 1Mo UCKPUBIEHHON
MMOBEPXHOCTHIO KUJIKOCTH. DPopmyria
Jlannaca

15.01.2024

89

O0600611eHre U cucTeMaTU3alus 3HaHUu# 110
TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
da3oBbIe IEPEXOABI"

17.01.2024

90

91

KonrtponbHast pabora o Teme "Arperarssie
cocrossHus BenlecTBa. @a3oBbie epexoas”

DnekTpu3anus Tel U €€ MposIBICHUSI.
Dnektpuueckuii 3apsia. [[Ba Buna
AJIEKTPUUECKUX 3apsaoB. [IpoBoaHuKY,

18.01.2024

19.01.2024




AUSJICKTPUKHU U MMOJTYIIPOBOJHUKHA

DJIeMEHTapHbIN ANEKTPUUECKUN 3apsil. 3aKOH

92
COXpaHEHUS AJIEKTPUUECKOTO 3apsiaa 22.01.2024
93 B3aunmoneiictBue 3apsioB. Toueunbie
3apsnbl. 3akoH Kynona 22.01.2024
4 P
9 elIeHue 3a1a4 24.01.2024
Dnextpuueckoe nojie. Ero aeiicteue Ha
95
AIEKTPUUECKUE 3aPsi]IbI 25.01.2024
Hanps:k€HHOCTD 3J€KTPUYECKOTO MOJIS.
96 [TpoOHpbIii 3aps. JInHUM HANPSHKEHHOCTH
3JIEKTPUYECKOTro 1moJisa. OHOPOAHOE 26.01.2024
ANEKTPUYECKOE TOJIe
97 [ToTeHIMATBEHOCTD IEKTPOCTATHIECKOTO
noJis1. Pa3HOCTh MOTEHIMAIOB U HAIIPSDKEHUE 29.01.2024
[ToTeHnmansHas SHEPTHSI 3apsaa B
!
98 ANEKTPOCTATHUYECKOM 1oJie. [ToTeHmman 99.01.2024
ANEKTPOCTATHYECKOTO TIOJIS
CBs13b HANPSHKEHHOCTHU TIOJISL M PAa3HOCTH
99
MOTEHITMAJIOB JIJISl AJIEKTPOCTATUYECKOTO TTOJIST 31.01.2024
100 [TpuHIMI Cyneprno3uIuu MEKTPUIESCKIX
nosieu 01.02.2024
101 P
0 ellIeHNe 3a1a9 02.02.2024
102 [Tone Toueunoro 3apsaa. [lone paBHOMEpHO
3apsHKEHHOU chepbl 05.02.2024
[Tosie paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY
103 .
mapa. [lose paBHOMEpPHO 3apsKEHHOM 05.02.2024




OECKOHEUYHOM IUIOCKOCTH

HpOBO,I[HI/IKI/I B DJICKTPOCTAaTUYCCKOM IIOJIC.

104
VYcnoBue paBHOBECHS 3apsI0B 07.02.2024
105 JIMBIEeKTPUKY U TTOTYIPOBOJIHUKH B
AJIEKTPOCTATHYECKOM I10JIE 08.02.2024
Kounnencarop. 251eKTpo€MKOCTD
106 KOHJICHCATOpa. DICKTPOEMKOCTH IIOCKOTO 09.02.2024
KOHJICHCATOpa
107 [TapannensHOE COeTMHEHNE KOHIEHCATOPOB 12.02.2024
108 [TocnenoBarenbHOE COETUHEHUE
KOHJICHCATOPOB 12.02.2024
109 DHeprus 3apsH>KeHHOT0 KOHJIEHCATOpa 14.02.2024
110 Pemrenue 3amau 15.02.2024
JIBr>keHue 3apsKEHHOM YacTULIBI B
111
OJIHOPOJITHOM 3JIEKTPUUECKOM I10JIe 16.02.2024
112 Pemenue 3amau 10.02.2024
113 O06o0061IeHre U cucTeMaTu3alus 3HaHu#| 110
Teme "DnekTpuueckoe mose" 19.02.2024
114 KonTponbHas pabota mo Teme
"DnexkTpuueckoe mnose" 21.02.2024
Cuna Toxka. [TocTossHHBIN TOK. Y CIIOBHS
115 CYILIECTBOBAHMS TTOCTOSSHHOT'O 99 02.2024
ANEKTPUYECKOTO TOKA
116 Wctounuku Toka. Hampsixkenne u 3/1C




26.02.2024

3akoH OMa Jy1sl ydacTKa Lenu.

17 DIEeKTPUYECKOe COMPOTUBIICHUE 26.02.2024

3aBUCUMOCTB CONIPOTUBIICHUS] OJTHOPOJIHOTO
118 MIPOBOJHMKA OT €r0 JJIMHBI U IIOIIAI!

ninepi[quro CC‘ICHE}I . 28.02.2024
119 VY aensHOEe CONPOTUBIICHHUE BEIICCTBRA.

Pewenue 3amau 29.02.2024
120 [TocnenoBarenbHOE, TAPATIIEIBHOE,

CMEIIaHHOE COEIMHEHUE ITPOBOIHUKOB 01.03.2024
121 Pacuér pa3BeTBIEHHBIX 3IEKTPUUECCKUX

nerneid. [IpaBuna Kupxroga 04.03.2024
122 Pemenue 3amau 04.03.2024
123 Pabota >nektpuueckoro Toka. 3akoH Jkoyis

—Jlenna 06.03.2024
124 Pemenue 3amau 07.03.2024
15 MOoOmHOCTB 2IEKTPUYECKOT0 TOKA. TeruioBast

MOIIIHOCTb, BBIJIEJIsIEMasi Ha PE3UCTOPE 11.03.2024
126 Pemenue 3anau 11.03.2024
127 O/1C 1 BHyTpeHHEEe CONPOTUBIICHHE

HMCTOYHHUKA TOKA 13.03.2024
128 3axon OMa 11 OJIHOM (3aMKHYTO)

AIEKTPUIECCKOM TIeTTH 14.03.2024
129 Pemenue 3amay

15.03.2024




130

MoniHoCcTh HCTOYHHUKA TOKA

18.03.2024
131 K
OpPOTKOE 3aMbIKaHUE 18.03.2024
132 K
OHJICHCATOP B LIETIH [TOCTOSIHHOTO TOKa 20.03.2024
133 P
elIeHHE 3a/1a4 91.03.2024
134 Pemenue 3anau no teme "IlocTostHHBIM
AIEKTPUIECKUN TOK" 22.03.2024
135 Pertennie 3agau mo treMme "IlocTOSHHBIH
AICKTPUICCKUN TOK" 01.04.2024
136 Pemenue 3anau no reme "IlocTostHHBIIM
AIEKTPUUYECKUN TOK" 01.04.2024
137 O060061eHne U cucTeMaTU3alus 3HaHUu# 110
teMe "[locTosHHBIHN 2neKTpuyecKuil ToK" 03.04.2024
138 KonTponbnas pabota o Teme "IlocTostHHBIN
ANEKTPUYECKUH TOK" 04.04.2024
DneKkTpruyecKasi MpOBOAUMOCTh Pa3IMUHBIX
139 ) i .
BEIIECTB. DJIEKTPUUECKUH TOK B METaJlIax 05.04.2024
CBepXIpoBOIUMOCTh
DIIEKTPUYECKHM TOK B pacTBOpax U
140 .3 O
pacruiaBax 3JeKTpouToB. 3akoHbl Dapanest 08.04.2024
JUISL BIEKTPOIIHM3a
141 C) i |
TMEKTPUYECKUA TOK B Tazax. [Lna3zma 08.04.2024
142 DNeKTpUUeCKUil TOK B BakyyMe. BakyymHbIe
puOOpbI 10.04.2024




143

DNEKTPUUECKUN TOK B MOITYIPOBOAHUKAX

11.04.2024

144

145

[TomynpoBOTHUKOBBIE TPUOOPEI

DU3NYECKUI TPAKTUKYM I10 TEME
"M3MepeHue cuiibl TOKa U HApPsKEHUS B
L[N MOCTOSIHHOT'O TOKA MPHU MOMOIIN
aHAJIOTOBBIX U MU(POBBIX U3MEPUTEITHEHBIX
pu6opoB" uiK "3HAKOMCTBO € UPPOBOU
nabopatopueli o ¢pusuke. [Ipumeps
M3MepeHus: PU3NIECKUX BEITHIUH MPH
MTOMOIIY KOMITbIOTEPHBIX AATYUKOB"

12.04.2024

15.04.2024

146

147

duznyeckuil npakTukyMm no teme "M3ydyenue
HEPABHOMEPHOI'O JBUKEHHUS C LIENbIO
orpeziesieHus MTHOBEHHOM ckopocTu"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepenune yCKOpeHHUs IpU
MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM
NBVDKEHHUH 110 HAKJIOHHOM IIIOCKOCTH' MITH
"UccnenoBanue 3aBUCUMOCTH ITYyTH OT
BpPEMEHHU NPU PAaBHOYCKOPEHHOM JBUKEHUU"

15.04.2024

17.04.2024

148

149

@uU3NYECKUI NPAKTUKYM II0 TEME
"U3mepenune yckopeHust CBOOOHOTO
nagenus” win "M3yyeHue NBHKeHUs Tena,
OpOILIEHHOTO0 TOPU30HTAIBHO"

dusnyeckuil npakTukyM no teme "M3ydenue
JBUKEHMSI TeJla 110 OKPY>KHOCTH C
TTOCTOSTHHOM 110 MOJYITIO CKOPOCTHIO" HIIH
"UccnenoBanne 3aBUCUMOCTH TIEPHOA

18.04.2024

19.04.2024




oOparieHus KOHUMYeCKOro MasiTHUKA OT €ro
napameTpoB"

150

Pu3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue paBHOAECUCTBYIOUIEH CHUIIBbI TPU
JBYDKEHUH OpycKa 10 HaKJIOHHOW TUIOCKOCTH"
unu "[IpoBepka runoTe3sbl 0 HE3ABUCUMOCTH
BPEMEHU JIBUKEHUS OpYyCKa [0 HAaKJIOHHOMH
IUIOCKOCTH Ha 33JJaHHOE PAcCTOSIHUE OT €ro
Macchl"

22.04.2024

151

152

Pu3NYECKU IPAKTUKYM 110 TEME
"WccmenoBanye 3aBUCUMOCTH CHUI
YOPYrOCTH, BOSHUKAIOIINUX B MIPYKUHE U
pPE3MHOBOM 00pa3siie, oT ux aepopmanun"
nnu "M3yueHne NBUKEHUS CUCTEMBI TEl,
CBA3aHHBIX HUTBHIO, IEPEKUHYTON Yepe3
JIETKHH OJIOK"

Du3nUeCcKUil IPAKTUKYM I10 TEME
"N3mepenue koapduimenTa TpeHus mno
BEJIMYMHE YTIIOBOT0 KO3 uireHTa
3apucumocTt FTp(N)" mnu "MccnenoBanue
JBUKEHMsI OpyCKa 110 HaKJIOHHOM TIOCKOCTH
C mepeMeHHbIM KO3 (PULUEHTOM TpeHUs"
i "M3ydeHne IBUKEHHS Tpy3a Ha Bajy C
TpeHueM"

22.04.2024

24.04.2024

153

Pu3NYECKUl IPAKTUKYM 110 TEME
"HccnenoBanue ycIoBUN paBHOBECHS
TBEPJOTO TEJA, UMEIOIIETO OCh BpaleHus"
nmy "KoHCcTpynpoBaHye KPOHIITEHHOB U
pacuér cui ynpyroctu" wiu "M3yuenue

25.04.2024




YCTOMYHMBOCTH TBEPJOTO TENA, UMEIOLIETO
Ionaas onops"

154

155

156

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue ummynbca Tejaa o TOPMO3HOMY
nytu" win "M3mepenne cuibl TSIru, CKOpoCTH
MOJIENIN SIIEKTPOMOOHIISE 1 MOIITHOCTH CHJIBI
Tsru" uin "CpaBHEHHE U3MEHEHHUS UMITYJIbCa
TeJla C UMIYJIbCOM CUJIBI" WIIH
"HccenenoBanue cCOXpaHeHUs UMITyJbCa IIPU
ynpyrom B3aumojenctsun" uin "M3mepenune

KMHETHYECKOM YHEPTUU Tella 10 TOPMO3HOMY
"

yTH
®uznueckuil NpakTUKyM 1o teme "M3yuenue
M30TEPMHUUYECKOTO Mpoliecca (PeKOMEHI0BaHO
HCIIOb30BaHKue UudpoBoi 1abopaTopun)"
unu "M3ydeHne u30XopHOro mporecca’ uiu
"N3yuenue nzobapHOTro mporecca’ win
"IIpoBepka ypaBHEHUs cOCTOSTHUSA"

Pu3nYecKuil IPAKTUKYM 110 TEME
"N3mepenue yaenbpHON TEIIOEMKOCTU " Ui
"UccnenoBanue mpoliiecca OCThIBAaHUS
Bemectna" i "Mccaenosanue agnabaTHOroO
npouecca" unu "M3ydenne B3auMOCBSI3H
SHEPTUU MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBHS U TEMIIEPATyPhl KUTICHUS
JKUIKocTen"

26.04.2024

27.03.2024

02.05.2024

157

®usnueckuil NpakTUKyM 1o Teme "M3yuenne
3aKOHOMEPHOCTEN UCIIapeHUs KUAKOCTEN"
nmy "M3MepeHue yenbHOM TeIIOThI

03.05.2024




158

I1aByieHus apaa" win "M3yuenue cBONCTB
HACBHILEHHBIX MapoB" win "M3mepenue
a0COIOTHOM BJIQKHOCTH BO3/IyXa M OLIEHKA
Macchl mapoB B nomeniennn". Mamepenue
ko3¢ ULIeHTa TOBEPXHOCTHOT'O HATSHKCHHUSI

@uU3NYECKU IPAKTUKYM 110 TEME
"HaGmtoenre nmpeBpamieHus: SHEPTun
3apsHKEHHOTO KOHAEHCATOpa B IHEPTHIO
n3inydeHus ceeroanoaa’ wiu "M3yuenue
MPOTEKAaHUS TOKA B IIETIH, COJEpIKaIIeH
koHaeHcarop" win "Pacnipenenenue
Pa3HOCTH NMOTEHLMATIOB (HAPSLKEHUS) TIpU
MIOCJIEZI0BATEILHOM COEITUHEHUHN
KOHJIEeHCaTopoB"

06.05.2024

159

Ou3MUeCKuil MPAKTUKYM 110 TEME
"HccneagoBaHne CMEIAaHHOIO COEMUHEHUS
pesuctopoB" unu "M3Mepenue ynenbpHOro
COIPOTHBIIEHUS TIPOBOIHUKOB" WK
"HccnemoBadHue 3aBUCUMOCTH CUIIBI TOKA OT
HaAMPsKEHUS U1 JIaMIThl HAaKaTUBaHU "

06.05.2024

160

Pu3HYECKUl IPAKTUKYM I10 TEME
"HaGmronenue snextponusa" uim
"N3mepenue 3apsaa 0THOBAJIEHTHOTO HOHA"
nin "UccienoBanue 3aBUCUMOCTH
COIIPOTHBIIEHUS TEPMOPE3UCTOPA OT
teMneparypsl” win "CHATHE BOJIBT-
aMIIEpPHOI XapaKTEpUCTUKU auoaa"

08.05.2024

161

PeseprubIil ypok. O60061eHIE 1
CUucreMarui3anuda 3HAHUHI IO TEME

13.05.2024




"Kuuemaruka"

162

163

164

PesepBubIil ypok. O600111eHIE 1
CUCTEeMAaTH3aIHsl 3HAHUH 110 TeMe
"Tunamuka"

PesepBubIil ypok. O60011eHIE 1
cucTeMaTusanus 3Haguil no teme "CraTtuka
TBEpAoro tena"

PesepBHrlit ypok. O60011eHNE 1
cUCTEMATH3alUs 3HAaHUH 110 TeMe "3aKOHBI
COXpaHEHUs B ME€XaHUKe"

13.05.2024

15.05.2024

16.05.2024

165

PesepBHeIit ypok. O000IICHHE 1
cucTeMaTtu3aius 3HaHui mo teme "OCHOBBI
MOJIEKYJIIPHOKMHETHYECKOH Teopun”

17.05.2024

166

167

168

169

PesepBHeIit ypok. O000IICHHE 1
CHCTEMaTHU3alus 3HAaHUIA TI0 TeMe
"TepmoanHamuka. TernioBble MaTUHBI"

PezepBHblit ypok. O60011eHNE U
cucTeMaTHU3alus 3HaHUH 10 Teme
"ArperaTtHble cocTosiHUS BelecTBa. da3oBbie
nepexonr"

PesepBHrlIit ypok. O600111eHNE 1
CUCTEMaTU3alUs 3HAHUH 110 TEME
"OnexTpuueckoe noiue"

PesepBHeIit ypok. O6001IeHNE 1
cucTeMaTH3alus 3HaHUH 10 TeMe
"TIoCTOSIHHBIN IEKTPUUECKUI TOK"

20.05.2024

20.05.2024

22.05.2024

23.05.2024

170

PeseprubIil ypok. O60061eHIE 1
cucTeMaru3anysa 3HaHui 1mo teme "Toku B

24.05.2024




pasnuyYHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne aTa udposbie
n/n Tema ypoka Bcero Konrpoakueie  Ipaxrueckue fI[Sy‘IEHPIH :)Iﬁl?aiosaTeanble
padoThbI padoThI pecypen
B3aumMoneiicTBre MOCTOSIHHBIX MATHUTOB U
1 MIPOBOJIHUKOB C TOKOM. MarHuTHOE IoJIe. 1
I'mnote3a Ammepa
BexTop maruutHOM nnaykiuu. [Tpunmmn
2 CYINEpHO3UINH MarHUTHBIX Mosied. JIunun 1
MarHUTHON UHIIYKIIUU
3 MarauTHOe 1oJIe MPOBOJHUKA C TOKOM. 1
OmnbIT OpcTena
4 Cwita Amriepa, e€ HanpaBJICHUE U MOJTYJIb
Pemenue 3amau 1
6 IIpumenenne 3akoHa Ammepa. 1
DIIEKTPOU3MEPUTEIILHBIE TTPHOOPHI
Cuna Jlopeniia, e€ HampaBlieHHUE U MOIYJIb.
7 JBukeHue 3apsHKeHHOW YacTHIbI B 1
OJIHOPOJHOM MarHUTHOM II0JIe
Pemenue 3amau
9 Pa6ora cuel Jlopenria
10 Pemenue 3amau
11 MarsauTHoOE 110JI€ B BEIIECTBE. 1
deppoMarHeTHKH, mapa- U JuaMardHeTHKA
12 OcHoBHBIE CBOIiCTBa (heppOMarHeTUKOB. 1

[Tpumenenue peppoMarHeTHKOB




13

Pemenue 3agauq mo reme "MarautHoe mose"

14 Pemenue 3amay o reme "Marautsoe moJie"”

15 SIBICHHE AIEKTPOMArHUTHOW WHYKIIHH.
IToTok BeKTOpa MArHUTHON MHIYKIIUHK

16 OC unaykmu

17 3aKOH 3JIEKTPOMarHuTHON MHIIYKIIMU
®dapanes

18 Buxpesoe anexrpuueckoe nose. Toku Oyko

19 O/C uHAYKIMH B TBUKYITUXCS
MIPOBOJTHUKAX

20 Pemenue 3amay

21 [IpaBuino Jlenua

99 WuayktuBHOCTH. KaTyika HHAYKTUBHOCTH
B L€ ITIOCTOSHHOI'O TOKA

93 SBnenune camounaykiuu. 3/C
CaMOWHTyKITUT

24 DHeprus MarHUTHOTO TIOJISl KaTyIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

25 Pemenue 3amau

26 0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
Teme "DnekTpoaruHaMuKa"

97 KonTpomnpHas pabota mo Teme
"OnexTpoauHamuka"

28 Konebarenpnas cucrema. CBoOOIHBIE
konebanus. 'apMoHndeckue KoneOaHus

29 Kunematndueckoe U TUHAMHUYECKOE

oIHCcaHue KoJIeOaTeNbHBIX ABHKEHNI




DHepreTuyeckoe onucanue. Beios
JUHAMHUYECKOTO OIMMCAHUS TAPMOHHYCCKHUX

30 KoJIe0aHUM U3 UX SHEPreTHUECKOTro 1
KMHEMaTU4YeCKOr0 OMUCAHUS

31 Ammuiutyna u ¢aza Konedanui
[Tepuon n wactora konebanuii. [lepros
MaJIbIX CBOOOIHBIX KOJIECOaHUI

32 MaTeMaTruyeckoro MastTHuka. [lepuon
CBOOOTHBIX KOJIEOAHHI MIPYKUHHOTO
MasiTHUKA

33 3aryxaromue Konebanus. BelHyx1eHHbIC
kosebanus. Pezonanc

34 ABTOKOJIC0AHUS

35 Pemenwue 3amau

36 VYpok-koHpepeHuus "MexaHuueckne
Kosie0aHusl B My3bIKalIbHBIX HHCTPYMEHTax"

37 0O00011eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teMe "MexaHndeckue Konebanus"

38 DNEeKTPOMarHUTHBIE KOJIeOaHMUs.
KonebarenbHblit KOHTYD
®opmyna Tomcona. CBsi3b aMIUTUTYIbI

39 3apsiaa KOHJIEHCATOpa ¢ aMIUTUTYAON CHIIBI
TOKa B KOJIeOaTeTbHOM KOHTYpe

40 3aKOH COXpaHCHHSI SHEPTUHU B UACATLHOM
K0J1e0aTeIbHOM KOHTYpE
3aryxaroiue 3IeKTPOMarHUTHbIS

41 Kosie0aHus. BeiHyX/1eHHBIE

OJICKTPOMAardauTHBIC KOJIeOaHHS




IIepemennsblii TOK. Pe3ucTop u KOHAEHCATOP

42 B IIEIIU [IEPEMEHHOTO TOKa

43 Karymika HHIyKTUBHOCTH B IIENTU
MEPEMEHHOTO TOKa

44 3akoH Oma 1Sl JICKTPUYECKOM e
MIEPEMEHHOT0 TOKa
MoIHOCTh NEPEMEHHOTO TOKA.

45 AMITTUTYAHOE U IeHCTBYIOIIECe 3HAUCHUE
CHWJIBI TOKA U HAIPSHKEHUS

46 Pe3onanc B aneKTpUYecKoi menu

47 Pemenue 3amay
WneanbHbIi TpanchopmaTop.

48 [IpousBoacTBO, epeaaya u norpedieHne
AIEKTPUYECKON SHEPTUU
DKOJIOTUYIECKUE PUCKU TIPH TTPOU3BOJICTBE

49 antekTpodHeprun. KylbTypa ucnoin30BaHus
DJIEKTPOIHEPTHH B TTOBCETHEBHOM JKU3HH

50 Pemenue 3amau

51 Pemenue 3agaa

59 O06o011eHre U cucTeMaTu3alys 3HaHU| o
Teme "DJeKTpOMarHuTHbIe KojaeOaHus"

53 MexaHnuecKkre BOJHbBI. XapaKTEePUCTUKH
MEXaHUYECKUX BOJH

54 CBoiicTBa MEXAaHUYECKUX BOJTH

55 3ByK. XapaKkTEpUCTUKH 3ByKa

56 Wndpa3syk u ynaptpassyk. lllymoBoe

3arpsI3HEHUE OKPYXKAIOLIEH CpeIbl




57

Pemenue 3amau

58

59

:‘)J'IGKTpOMaFHI/ITHI)IC BOJIHBI. I/ISHy‘ICHI/Ie
9JICKTPOMArHuTHBIX BOJIH

9Hepm;1 OJICKTPOMAarduTHBIX BOJIH.
CaolicTBa OJICKTPOMAardiuTHBIX BOJIH

60

[IIxana 31€KTPOMarHUTHBIX BOJIH.
[IpumeHneHue 31eKTpOMarHuTHBIX BOJIH B
TEXHHKE U ObITY

61

62

63

[IpuHUIUIIBI paIMOCBSI3U U TEICBUACHUS.
Panuonokarus. DneKTpOMarHuTHOE
3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl
KoHnTtposbHas padora o teme "Konebanus
Y BOJIHBI"

Caer. 3aKOH MPSIMOJIUHENHOTIO
pacrpocTpaHeHUs CBETa

64

65

66

67

Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHA
HPSIMOJIMHEHHOTO paclpoCTpaHEHUsI CBETa

Otpaxenue csera. [lnockoe 3epkaino.
Ccepuueckoe 3epkano

[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN NTOKA3aTeb MPEIOMIICHUS.
[TonHOE BHYTpEHHEE OTpaKEHUE.
[IpenenbHbINA yroa NOJTHOTO BHYTPEHHETO
OTpaXKEeHUs

Pemenne 3a1a4 Ha IPUMEHCHUC 3aKOHOB
OTPAXKCHUSA U ITPECIIOMJICHUA CBCTA

68

Xon tydeit B mpusMe. Jlucnepceus cBera.
CrnoxHbIif cocTaB Oemoro cBera. Lpet




JInn3el. @OKyCHOE PacCTOSIHUE U

69 ONTHUYECKAs CUJIA JTUH3BI

70 [TocTpoenre n300pakeHUH B IMH3AX U UX
cUCTEMax. Y BEJIMYECHUE JINH3BI
Pemmenue 3a1a4 Ha mocTpoeHue

71 M300paKeHHH, MMOJTYy4aeMbIX C IIOMOIIIBIO
JIMH3

72 ['ma3 kak onTuyeckas cucrema

73 Pemenue 3amau. [Ipeens MpUMEHIMOCTH
r€OMETPUYECKON ONTUKHU

74 CkopocThb cBeTa M METO/IbI €€ U3MEpPEHUs

75 Hucnepcus ceera

76 HNHuTtepdepenius cBera

o KorepenTHble HCTOYHUKH. Y CIIOBUSA
HAOJTI0ICHUST MAKCHMYMOB 1 MUHUMYMOB

78 Pemenue 3amau

79 [TpumeneHue uHTEpHEpEeHIINN

80 Judpakmus ceeTa

81 JudpakumonHas pemeérka. Y cioBue
HAOII0/IEHUS TTIAaBHBIX MAKCUMYMOB

82 Pemenue 3amau

83 [TonepeyHOCTH CBETOBBIX BOJH.
[Monspuzanus cBera

84 Pemenne 3amau

85 CBeToBbIE BJICHUS B IPUPOJIE

86 O06o0011eHNe U cUCTeMaTH3alMs 3HAHUH 110

Teme "OnTuka"




87 KonTtponbHas padora no tTeme «OnTuka» 1
["paHuIbl TPUMEHUMOCTH KJIACCUYECKOU

88 MEXaHUKH. 3aKOHBI 3JIEKTPOJUHAMUKA U 1
IPUHIUI OTHOCUTEIBHOCTH

89 [ToctynaTel cnenuaibHON TEOPUU 1
OTHOCUTEJIbHOCTH
IIpocTpaHCTBEHHO-BPEMEHHON HHTEPBAIL.
[TpeoOpazoBanus Jlopenma. YcinoBue

90 NPUYUHHOCTU. OTHOCUTENBHOCTD 1
OJIHOBPEMEHHOCTH. 3aMeIJICHUEe BPEMEHU U
COKpAIlleHUE JITHHBI

01 DHeprusi U UMITYIIbC PEISTHBHCTCKOM 1
YaCTHUIIbI

92 CBsI3b MaCCBI C SHEPTHEN U UMITYJIECOM 1
PENATUBUCTCKON YaCTHIIBL. DHEPTHS TOKOSI

93 PaBHOBeCHOE TemI0BOE U3ITyUYEHHE 1

94 3akoH cMereHus Bura 1

95 I'unores3a M. [1nanka o kBanTax. @OTOHBI 1

96 DHeprusi 1 UMITYIIbC POTOHA 1

97 ®otoadppext. Onbithl A. I'. CTonerona. 1
3akoHsb!I poTodddexra

08 VYpaBHenue DifHmTelHa 11 GoTodPdexTa. 1
"Kpachas rpanuna” potorddexra

99 Hasnenue ceera. OnbiTel [1. H. JIeOeneBa

100 BonHoBbIe cBoiicTBa YacTHIL 1
Bounsl nie bpoiind. /InuHa BoJIHBI 1€

101 Bpoitnst u pazmepsl 007aCTH JIOKATA3AITUH 1

JIBUKYILIECCS YaCTULIBI




102

KopmyckynsipHO-BOITHOBOM yaJln3M

103 Judpakius 3JIeKTpOHOB Ha KpUCTaLIax
Crienuduixa u3MepeHuii B MUKpOMHUPE.

104 CoOTHOIIICHHS HEOTIPEACIIEHHOCTEN
['eitzenbepra

105 Pemenue rpadudeckux 3agad

106 Pemenue pacuéTHpIX 3a1a4
KonTpomipHas padora o Temam: "OCHOBBI

107 CTO", "KopryckyisspHO-BOJIHOBOI
nyanu3m"

108 OnBITH IO UCCIIETOBAHHUIO CTPOCHHS aTOMA.
[Tnanerapuas mozxens aroma Pezepdopra

109 [Toctynatel bopa

110 Bunei ciektpoB. CekTp ypoBHEH 3HEpruu
aToma BOAOpoaa

111 CrioHTaHHOE U BBIHYXJIEHHOE H3JIyueHHe
CBETa

112 Jlazep
Hyxiionnas mogens siipa I'eitsenOepra-

113 HBanenko. 3apsig 1 MacCOBOE YUCIIO sAJpa.
H3oTonkl. PagnoakTHBHOCTH
3aKoH panoaKTUBHOTO pacnana. CBoHCTBa

114 WOHU3HPYIONIETO U3Ty4YeHus. BriusHue
PaZMOaKTHBHOCTHY Ha KUBBIE OPTaHU3MBI.
Ho3nmerpus
DOHeprust CBSI3M HYKJIOHOB B sizipe. SnepHble

115 cuiel. Jleext Maccol aapa. SnepHbie

peakmuu. Snepasie peakTopsl. [IpoGiaemsr




YIIPaBJIAEMOr0 TEPMOSIIEPHOTO CUHTE3A.
DKOJIOrHYecKHe aCleKThl pa3BUTHUS SIIEPHOM
SHEpPreTUKU

116

Mertoabl perucTpalyu U UCCaeI0BAHUS
AJIEeMEHTapHbIX YacTull. OyH/1aMEeHTaJIbHbIC
B3aUMOJECUCTBUA. bapuoHbI, ME30HBI U
nentonsbl. [IpencraBnenune o CtanaapTHOM
Mojenu. KBapk-riitooHHas MOJAENb apOHOB

117

®usuka 3a npeaenamu CtannapTHOU
Mozenu. TéMHas Marepus U TEMHas
sHeprus. EMMHCTBO QHU3MUecKoil KapTHHEI
Mupa

118

119

120

121

Oranbl pa3BUTHS aCTPOHOMMHU. 3HAUEHUE
aCTPOHOMUHU

[TprMEeHUMOCTH 3aKOHOB (PU3UKHU IS
00BSCHEHUS PUPOJIBI KOCMUYECKHIX
00BEKTOB. MeTO/Ibl aCTPOHOMUYECKUX
HCCIEeN0BaHuN

COBpeMeHHHe OIITHUYCCKHUEC TCIICCKOIIDI,
pPaanoOTECICCKOIIbI, BHeaTMOC(bepHaSI
ACTPOHOMMUA

Bun 3Bé3anoro Heba. Co3Be3ausi, spkue
3BE3/1bI, IUTAHETHI, UX BUJIUMOE JIBUXKCHHE

122

123

Comnreunas cucrema. Comaite. ComHeuHast
aKTUBHOCTh. MicTounuk sHeprun ConHua u
3BE3

3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTUKH.
Junarpamma "cneKkTpajbHBIN Ki1acc —




CBETUMOCTB"

124

125

3B€3I[BI TJIaBHOM IOCICa0BAaTCIBbHOCTHU

Buyrpennee ctpoenue 38€31. CoBpeMEHHbIE
IIPEJICTABICHUS O IIPOUCXOKICHUU U
sposony ComHIa U 3BE€37. OTallbl )KU3HU
3BE3N

126

Mieunsiii [Iyte — Hama ['amaktuka. Tunel
rajlakTUK. YEpHbIE OBIPBI B APAX TaJaKTUK

127

128

129

Bcenennas. Pacimpenue Beenennoit. 3akon
Xab6ma. Teopust bonbiioro B3peIBa.
PenukroBoe uznyuenue

MacmrabHas ctpykTypa Beenennoii.
MeraranakTuka

Hepeménubie mpoOieMbl aCTPOHOMUU

130

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccmemoBaHue MarHUTHOTO ITOJIS
MMOCTOSSHHBIX MarHUTOB' MJIN
"UccnenoBaHue CBOMCTB
deppomarneTnkoB" nin "HccnenoBanue
JENCTBUS TOCTOSIHHOTO MarHUTa Ha PaMKYy C
TOKOM"

131

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3mepenue criibl Amnepa” nnm "M3ydenue
3aBUCUMOCTH CHJIbI AMIiepa OT CHJIbI TOKa"
wim "Onpenenenne MarHUTHOM MHTKITUH
Ha OCHOBE M3MepeHus cuibl Ammnepa”

132

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HccnenoBaHue sBIeHUS




AJIEKTPOMArHUTHON MHIYKIMU'" WIIN
"OnpeneneHnue HHIYKIIMU BUXPEBOTO
MarHuTHOrO 1mojs"

133

Pu3N4eCKu IPAKTUKYM 110 TEME
"UccnenoBanue siBIeHUS CaMOMHYKIIUN"
i "COopKa MOJENN 3JEKTPOMAarHUTHOTO
reseparopa"

134

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepenue neproa CBOOOTHBIX
KOJICOAHUH HUTSHOTO U TIPYKUHHOTO
MasiTHUKOB"

135

136

137

138

139

®dusnyeckuii MPaKTUKYM 110 TeMe
"IIpeoOpa3oBaHue FIHEPTUH B IPY>KUHHOM
MasiTHUKE"

Du3nYeCKUu IPAKTUKYM I10 TEME
"HccnenoBaHue NEPEMEHHOIO TOKA Yepe3
IIOCJIE0BATENBHO COEIUHEHHBIE
KOHJIEHCATOP, KaTYIIKY U PE3UCTOp" WiIH
"HUccnenoBanue paboThl HCTOUHHUKOB CBETA
B LIENIU IEPEMEHHOT0 TOKa"

Du3HUeCKU IPAKTUKYM I10 TEME
"N3y4yeHue napamMeTpoB 3ByKOBOU BOJIHBI"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"M3MepeHue nokasaresns nIpeaoMIIeHUs]
crexya" win "[lomyuenue nzodpaxeHus B
CUCTEME U3 INIOCKOTO 3€pKajla v JIMH3bI"

Pu3NYeCcKuil TPAKTUKYM 110 TEME

"HccnenoBaHue 3aBUCUMOCTH (DOKYCHOTO
pPacCTOSIHUS OT BelllecTBa (Ha mpuMepe




*Kuakux auH3)" unu "M3mepenue
(OKYCHOTO pacCTOSIHUS PACCEHBAIOIINX
uH3"

140

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu, uHTEpHEpeHIHH
U THoJsipu3anuu ceera'

141

DuU3nYeCKui MPAKTUKYM 10 TEME
"OnpeneneHyre UMIyJIbCa U SHEPTUn
PENATUBUCTCKHX YacTHIl (110 GoTorpadusm
TPEKOB 3apsKEHHBIX YaCTULl B MATHUTHOM
nosie)"

142

dusnueckuil NpakKTUKYM 10 TEMe
"U3mepenue noctosHHoM [lnanka Ha
OCHOBe ucciefoBanus Gorodpdexra” mmm
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA
yepe3 CBETOAMOJ OT HaNpsKEHUs "

143

144

145

Du3nUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue ciekTpa pa3peskeHHOTO
aTOMapHOT0 BOAOPOJa U U3MEPEHNE
noctostHHOM Punbepra”

Du3HUeCKU IPAKTUKYM I10 TEME
"UccnenoBanue painoakTUBHOTO (OHA C
WCIIOJIb30BaHUEM J03UMETpa" Uiu
"N3yuenne moromenus 6eTa-4yacTuil
amoMuHEM"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaOaromenus 38€34H0T0 HeOa
HEBOOPYKEHHBIM I'J1a30M C UCIIOJIb30BAHUEM
KOMIIBIOTEPHBIX MPUIIOKEHUN JUIs




146

147

oTpeieNieHUs TIOJI0KEHUST HEOSCHBIX
00BEKTOB HAa KOHKPETHYIO IaTy: OCHOBHBIC
co3Be3ausi CEeBEpHOTO MOTYIIApHs U IPKUE
3BE31b6l" win "HaOmroneHus B TEIECKONI
JlyHBI, TUTAHET, TYMAHHOCTEH M 3BE3THBIX
CKOILJICHUI"

O00011eHNEe U cUCTEMAaTU3ALNS 3HAHUI.
Ponb ¢u3uku u acTpoHOMUU B
SKOHOMHYECKOH, TEXHOJIOTHYECKOH,
COITMAIbHOM U ATHYECKOH chepax
JIeITEeIILHOCTH YeJIOBEKa

O0o001IcHNE U CHCTEMATH3alKs 3HAHUI.
Ponb u MecTo Gpu3uKu 1 aCTpOHOMHH B
COBPEMEHHOM Hay4yHOU KapTUHE MUpa

148

149

O06o00mIeHne U cucTeMaTu3aus 3HaHH.
Ponb pusnueckoit Teopun B pOpMUPOBAHUU
npeJcTaBiIeHui 0 PU3NYECKO KapTHHE
MHpa, MECTO (PU3NYECKON KapTUHBI MHUpa B
00111eM psATy COBPEMEHHBIX €CTECTBEHHO-
HaYYHBIX IIPEJCTAaBICHUN O IPUPO/Ie

0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teme "Kunemaruka"

150

151

152

O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110
teMme "Kunemarnka"

O0o001IeHNEe U CHCTEMAaTH3alKs 3HAHUH 110
teme "JIlunamuka"

O0001eHne 1 cucTeEMaTU3aLMs 3HAHUI 110
teme "Craruka TBEpaoro tena"




153

O0o01IeHre U CCTeMaTU3alus 3HAHUN 110
TeMme "3aKOHbI COXPAaHEHUS! B MEXaHUKE"

154

155

156

O0o0011IeHNEe U CHCTEMATHU3aLKs 3HAHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON
Teopun"

O0001eHre 1 cucTeMaTU3aLMs 3HAHUI 110
teme "Tepmonunamuka. TernnoBbie
MaluHb"

O00011eHNEe U cUCTEMATH3AllMs 3HAHUH 110
TeMme "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBbie epexoab"

157

O0o01IeHre U CHCTeMAaTH3alus 3HAHUN 110
TeMe "DnekTpuyeckoe nose"

158

159

O06o00muIeHre U cUCTeMaTH3aIMsl 3HAHUH 110
teMme "[1oCTOsSIHHBIHN 21eKTpUuuecKuid ToK"

O06o0011eHNe U cucTeMaTU3alMs 3HaHUH 110
teMe "Toku B pa3inyHbIX cpeaax”

160

0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teMme "MaruutHoe noJe"

161

162

163

Peseprubiit ypok. O60011eHIE U
CHCTEMAaTHU3alMs 3HAaHUH 110 TEME
"OneKkTpoMarHuTHas MHIyKIus"

PesepBHrlit ypok. O6001ICHHE U
CHCTEMATHU3aIMsl 3HAHUI 110 TEME
"Mexanndeckue Konebanus"

PesepBHrlit ypok. O6001ICHHE U
cucTeMaTH3alus 3HaHUH 10 Teme
"JeKTpOMarHuTHbIE Kosebanus"




164

PesepBHeiit ypok. O600IICHHE U
CUCTEeMaTH3allMsl 3HaHH 110 TeMe
"MexaHU4YEeCKHUE U JIEKTPOMArHUTHbBIC
BOJIHBI"

165

PesepBHeiit ypok. O600ICHHE U
cucreMaru3anys 3Hanui mo reme "Onruka"

166

167

168

PesepBHbIil ypok. O60011IeHIE 1
cucreMarusanysa 3Hagui 1o treme "OCHOBEI

CTO"

PesepBusiit ypok. O60011eHNE U
cucTeMaTH3alys 3HaHUH 110 Teme
"KopnyckyisipHO-BOJIHOBOW Jyanu3m"

PesepBuslit ypok. O60011eHNE U
cucreMarusanus 3Haguii mo reme "dusuka
atoma'"

169

Peseprubiit ypok. O60011eHUE U
cucTeMaru3alis 3Hanuii mo teMe "dusuka
ATOMHOTO S/Ipa ¥ 3JIEMEHTAPHBIX YacTUIl"

170

Peseprubiit ypok. O60011eHIE U
CHCTEMaTH3aIHs 3HAaHUH 110 TeMe
"OnemeHTsl acTpOPU3UKH"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16
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