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HOACHUTEJBHASA 3AIIMCKA

PaGouas mnporpamMmma yueOHOro mnpeaMera «Pusmka. YriayOJeHHbI
ypoBeHb» Juisi  oOyuaromuxcsi 10-11 kmaccoB cocTaBieHa Ha OCHOBE TpeOOBaHUM
K pe3yJIbTaTaM OCBOCHHS ITporpamMMebl cpeiHero ooiero oopazopanus @I'OC COO,
dbenepasibHOM paboyeit mporpaMMbl BOCIUTaHUSI U HOPMATHUBHBIX JIOKYMEHTOB:

v' 3akona PO «O6 obpazoBanum» ot 29.12.2012 Ne 273-D3

v ®OII COO, yrBepskaeHa nmpukazoM MuHpocselieHus Poccuu ot
23.11.2022 Ne 1014

v' Tlpuka3 Muno6paayku Poccun ot 17.05.2012 Ne 413 «O06 yTBepKIeHUM
denepanbHOro rocy1apCTBEHHOTO0 00pa30BaTEIbHOTO CTaHIapTa CPETHETO
o0111ero 00pa3oBaHUs»

v' Tlpuka3 Munnpocsemenus Poccun ot 12.08.2022 Ne 732 «O BHeceHHH
M3MEHEHUH B (heepalibHbIN TOCYIapCTBEHHBIM 00pa30BaTebHbIN CTaHAAPT
cpenHero o0mero oopazoBaHus, yTBEPKICHHBIN Mpuka3oM MuHUCTEpPCTBA
oOpazoBanus u Hayku Poccuiickoit @enepamuu ot 17 masg 2012 r. Ne 413»

Pabouas mporpamMma opueHTHpPOBaHA Ha UCIIOIb30BaHUE YUCOHUKOB:

1. ®usuka: Mexanuka. YriuyoneHHbiit ypoBeHs: 10 kimacc: yueonux/ I'. 5.
MskumieB, A.3. CuHAKOB. - 8-y u3n., ctepeotut. - M.: Jlpoda, 2019.

2. ®uzuka: MonekynspHas gusnka. TepmoanHamuka. 10 k1. YrinyOaeHHbIN
ypoBeHb: yueouux/ I'.5. Mskumes, A.3. CuHskoB.- 6-¢ u3a. ucnp. - M.: lpoda,
2018.

3. ®usuka: DnekrpoauHamuka. 10-11 k. YrinyoneHnsiit ypoBeHs: yaeOnuk/ I'.51.
Mskumes, A.3. CHHSKOB. - 6-¢ 3. uctp. -M. : JIpoda, 2018.

4. ®uzuka Konebanus u BosHbl. YTinyOiaeHHbIN ypoBeHb: 11 kinacc: yueonux/ I'.51.
Msikues, A.3. Cunskos - M.: IIpoda, 2019.

5. ®usuka: Ontuka. KBantoBas ¢usuka. YriayOnaeHHbIN ypoBeHb: 11 kiacc:
yueonuk / I'.SI.MskumieB, A.3. CuHskoB. - 8-¢ u3z., crepeoturl. - M.: [Ipoda,
2019.

[Iporpamma paccunTaHa:
B 10 xmacce Ha 170 4. B rox (5 4acoB B HEJENIO);

B 11 kimacce Ha 170 4. B roa (5 4yacoB B HEZENIO);



[IporpamMmoi IpexyCMOTPEHO ITPOBECHNUE:

10 kiacc 11 kiace
KoHTponbHbIX paboT 8 4

[Iporpamma 1o pusnke onpeaenseT 00s13aTeIbHOE MPEIMETHOES
coJiep>KaHue, YCTAaHABIIMBAET PEKOMEHIyEMYIO MTOCIEA0BATEILHOCTh N3yUCHUS
TEM U Pa3fIesioB y4eOHOro MpeAMeTa ¢ YIETOM MEXKITPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JTOTUKHA Y4€OHOTO MPoIlecca, BO3PACTHBIX
ocobeHHocTel oOyuaromuxcs. [Iporpamma no gusuke 1aét mpencTaBieHue o
HEeJsIX, COIePKAHUU, OO cTpaTeruy 00y4ueHus, BOCIIUTAHUS U PA3BUTHS
oOyyarommxcs cpefictBaMmu yueoHoro npeameta «duznka» Ha yriayOaEHHOM
YPOBHE.

N3yyenue kypca (u3uku yriayOJEHHOTO YpOBHSI IMO3BOJIAET pPEAU30BAThH
3aJja4l MPO(PECCUOHANBHON OPUEHTAIMH, HAMPABJICHO HAa CO3JaHUE YCIOBHMM NS
IPOSIBJICHUS] CBOMX HHTEIJIEKTYaJbHBIX U TBOPYECKUX CHOCOOHOCTEH KaxAbIM
OoOy4JarommMmcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHs 00pa3oBaHUs B
OopraHu3anusx Nnpo(ecCHOHAaTBLHOTO O00pa3oBaHUs MO PA3IUYHBIM  (PU3KUKO-
TEXHUYECKUM U MHKEHEPHBIM CIIELUAIBHOCTSIM.

B nporpamme no pusmke onpenenstoTcs iIaHupyeMble pe3ysbTaThl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpeaHero oO0miero oOpa3oBaHUs: JWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHno-
METO/I0JOTUYECKONM OCHOBOW il pa3pabOTKu TpeOOBaHW K JUYHOCTHBIM,
METanpeIMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOy4YalolIUXCs, OCBOMBIIMX
mporpammy 1o (pu3uKe Ha YPOBHE CPEIHETO O0IIeTro 00pa3oBaHus Ha YIiyOJIEHHOM
YPOBHE, SBJISETCS] CHCTEMHO-JEATEIbHOCTHBINA MOAXO.

[Iporpamma no gu3rke BKIIOYAET:

IJIaHUPYEMBbIE Pe3yIbTaThl OCBOCHHS Kypca (U3HKHU Ha yIiyOJIEHHOM YPOBHE,
B TOM YHCJIE€ IPEIMETHBIE PE3YIbTAaThI IO FOJaM O0yUYCHUS;

coziepkanue yueoHoro npeamera «dDusmka» mo rogam 00ydeHusI.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro MmpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLkompHbINH Kypce (U3HKH — CHCTEMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBIICHUM, W3YYaeMbIX XHUMHEH, OWOJIOTHEMH,
dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUM OMNpENEeIHIo XapakTep U OypHOe pa3BUTHE



pa3zHOO0Opa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJTyYEHHUsI HOBBIX MaTepUajoB C 3aJaHHBIMH CBoWcTBamu. W3ydenuwe Qusmku
BHOCUT OCHOBHOM BKJIaJ B (JOPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOy4aronierocsi, B pOpMHUpPOBAHUE YMEHHUI MPUMEHATh HaAYYHBIA METOJ MMO3HAHUS
IIPU BHITIOJHEHUH UMHU Y4EOHBIX HCCIICT0OBAHUM.

B ocHOBY Kypca (u3uKH Ha ypOBHE CpETHET0 00IIero 00pa30BaHus MOJI0KEH
PSAI ek, KOTOpble MOXKHO paccMaTpUBaTh KaK MPUHIIUIIBI €T0 TOCTPOESHHUSI.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIIPOCHI KJIACCUYECKOI, TAK 1 COBPEMEHHOM (DU3HUKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (HU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHUpOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHM, BEIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanusanys OpeAnonaracT HMCIOJb30BAHUE
TYMAaHUTAPHOIO MOTEHIMaNa (PU3NYECKOH HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
(GU3MKY ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MpoOIeMamH.

Hoen npuknaonon nanpasiennocmu. Kypc ¢uszuku yriry0aEHHOTO YpOBHS
MPEANoaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOoM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBbIE TEXHUYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS DIIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM TMpoljemMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
npo6JieM pallOHAIBHOTO MPUPOONIOIB30BAHMS U HKOJIOTHYECKOM 0€30acHOCTH.

OCHOBHBIMHM LEJIAMH U3y4EHUs] PU3UKHU B 001IEM 00pa30BaHUU SBJISFOTCS:

dbopMHpOBaHHE HWHTEpeca M CTPEeMJICHUS OOydYalomMXcsd K HaydYHOMY
U3YYEHUIO TPUPOJABI, PA3BUTHE HUX HHTEIUIGKTyaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTaBICHUM O HAYYHOM METOJE MO3HAHUA M (HOPMUPOBAHUE
UCCJIEI0BATENLCKOrO OTHOIIEHUSI K OKPYXKAIOIIUM SIBJIICHUSIM;

dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yJbTaTa U3yueHHUsS OCHOB
CTPOCHHMSI MAaTEPUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

dbopMHpOBaHE YMEHUM OOBSICHATD SIBJICHUS C HUCIIOIb30BAaHUEM (DHU3HUUECKUX
3HAHWI U HAYYHBIX J10KA3aTEIbCTB;



dbopMupOoBaHHE TPEACTABICHUNA O POJIM (PU3UKK AJ Pa3sBUTHS JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTaBICHUH O BO3MOXHBIX  cepax Oynyei
npo(eCCUOHATIBHON  IEATENBHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHENIIeMy 00y4EeHUIO B 3TOM HalPABJICHHH.

JlocTikeHHne 3TUX Lelield 00ecreunBaeTCsl pPEeIIeHUEM CIEAYIOIINX 3a1ad B
IpoLEecce U3yYeHUs Kypca (U3UKH Ha YPOBHE CPEIHETO 00111ero 00pa3oBaHus:

npuoOpeTeHre CUCTEMBbl 3HaHUM 00 00IMX (PU3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHsX,  BKIIOYas  MEXaHUKY,  MOJEKYJISIpHYIO  (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKHU;

(GbopMHpOBaHNE YMEHHI MPUMEHSATh TEOPETUUECKUE 3HAHUA JJI1 OOBICHEHHUS
¢u3nyecKux SIBICHUNH B MPUPOAE U JUIsl NMPUHATUS NPAKTHUUECKUX PELICHUH B
IIOBCEHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 3314 C IBHO 38JJaHHOM (hU3NUECKOIt
MOJIEJIbIO, 3a/lay, MOAPAa3yMEBAIOIIUX CaMOCTOSITENBHOE CO3AaHUE (PU3NUYECKON
MOJICNIA, AJEKBaTHOW YCJIOBHMSIM 3a/ladyd, B TOM YHUCIE 3a7a4 HHKEHEPHOTO
XapakTepa;

NOHMMaHUE (U3NYECKUX OCHOB W TPUHLMUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTUYECKHUX MTPOLIECCOB, MX BIMSIHUS HA OKPYXAIOLIYIO CPENY;

OBJIAJICHUE METOJaMU CaMOCTOSITENIbHOTO IUIAHUPOBAHUS W TPOBEICHUS
¢u3nyecKux OSKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTauud  HHpOpMaIu,
OIPEIENICHHS TOCTOBEPHOCTH MTOJIyYEHHOTO Pe3yJIbTaTa;

CO3/IaHUE YCJIOBUM I PAa3BUTUS YMEHUU INPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETHHOCTH;

pa3BuTHE UHTEpeca K chepaM mpodecCUOHATBLHON e TEILHOCTH, CBI3aHHOMN
C (PUBHUKOM.

B cootBerctBun ¢ TpeboBanusimu PI'OC COO yrmyOnéHHBIA YpOBEHb
u3ydeHus: yuyeOHoro mnpeamera «®Pusnka» Ha YpPOBHE CpEIHEro OOIIero
oOpa3zoBaHusi BbIOMpaeTcss OOYyYarOUIUMUCS, IUIAHUPYIOIIUMH TPOAOHKEHHE
o0pa3oBaHus M0 CHENUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

COJEPXXAHUME OBYUYEHUASA
10 KIIACC

Pazngen 1. Hayunbiii MeTOA O3HAHUS PUPOIBI.
®dusuka — pyHIaMeHTanbHas HayKa o mpupoje. Hayunslii MeToa mo3HaHus u
METO/IbI UCCIEIOBAaHUS (PU3NUECKUX SBICHUI.



OKCIIEpUMEHT W TEOpusi B Mpolecce Mo3HaHusi nmpuponbl. Habmonenue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl m3MepeHusi (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(POBBIE
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[TorpemHocT  w3MepeHuid  (GU3UYECKUX  BEIWYWH  (aOCONIOTHAs |
OTHOCHUTEJIbHA).

MonenupoBanue GU3NUYECKUX SBICHUNA M MPOLIECCOB (MaTepuaibHasi TOYKA,
a0COJIIOTHO TBEPIOE TEIO0, UACATbHAS KUIKOCTD, UI€AIbHBIN ra3, TOYSUHbIN 3aps).
['unoTe3a. PU3NYECKHl 3aKOH, TPAHULIBI €0 MPUMEHUMOCTH. DU3nyeckas TEOpHsl.

Ponb u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHUpA, B MPAKTUYECKOU JIEATCIBHOCTH JIFOCH.

Pa3pen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

Panuyc-BekTop MaTepuasbHOM TOYKH, €ro IPOEKIMM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJIWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U ITyTH MaTEPUATIbHOM TOUKU OT BPEMEHHU M UX
rpaduku.

CBobOonHOEe mMajeHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YTJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MaTepUAIbLHON TOYKH OT BPEMEHU U MX TpaduKu.

KpuBonuHeitHoe  aBmkeHue. [IBUKEHHE  MaTepUAIBHOM  TOYKH MO
OKPY>KHOCTH. YTJiOBas WU JMHEWHas CKOpocTh. Ilepmoa u yacrtora oOpaiieHwus.
[lenTpocTpeMuTenbHOe (HOPMAJIbHOE), KacaTelbHOE (TAHTEHUIMAIBLHOE) U MOJHOE
YCKOPEHUE MaTepHaIbHON TOUKH.

Tema 2. /lunamuxa.

ITepBbiii 3ak0oH HproToHa. WHepumanbHbie cucTeMbl OTcuéTa. I[IpuHIMn
oTHocuTenbHOCTH ['anmunes. HenHepuuanbHble cUCTEMBI OTcuéTa (OmpeleseHue,
IPUMEDBI).

Macca Tena. Cuia. [IpuHUuun cynepro3uiuu CuJl.

Bropoi 3axkon HproToHa 111 MaTepuanbHOM TOUYKH.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.



3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJIECHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOM MAaCCBI.

Cuna TsxecTd. 3aBUCUMOCTD YCKOPEHHSI CBOOOIHOTO MaJIEHUs OT BBICOTHI HaJl
HNOBEPXHOCTHIO IJIAHETHI U OT reorpauueckoi MHUpOTHI. JBUKeHNe HEOECHBIX Tel
U uX ciyTHUKOB. 3akoHbl Kemiepa. [lepBas kocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Ttema, aBmxymierocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe tpenue. Cria TpeHUs CKOJIBKEHHUS U CUjla TPEHMS ITOKOSI.
Koadpdunuent tpenus. Cuna conpoTUBIEHUS PHU JBUKEHUU TeJa B KUIAKOCTU WU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpHoe Teno. llocTymarenbHOoe M BpallaTeNnbHOE JBUKEHHE
TBEpHOro Teina. MOMEHT CHJIbl OTHOCHUTEIBHO OCHM BpaumieHus. llnedo cuisl.
CroxeHune CHil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TsokecTu Tena.

Y cioBust paBHOBECHS TBEPAOTO TENA.

VYcroiiunBoe, HeyCTOHYNBOE, O€3pa3IMIHOE paBHOBECHE.

Tema 4. 3akonvl coxpanenusn 6 mexaHuke.

NMnynbc MaTepUanbHOM TOUYKH, CHCTEMBI MaTEPUAIbHBIX TOUEK. LleHTp Macc
CUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBU)KEHUU LIEHTPa Macc.

VMnysibe CHITBI M U3MEHEHHUE UMITYJIbCA TEJIA.

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTruBHOE IBHXKEHUE.

MoMeHT umnynbca MaTepUalbHOW TOYKM. lIpencraBieHne o coXpaHEHHH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGora cuiapl Ha MajaoM W Ha KOHEYHOM IiepeMemicHuH. [paduueckoe
npecTaBieHue padoThl CHIIBI.

MoOITHOCTb CHUJIBI.

Kunernueckass sHeprusi MarepuanbHO Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOU YHEPTUU MATEPUATIBHOU TOUYKMU.

[loTeHnManbHBIE W HENOTEHUMANbHbIE CuUibl. [loTeHnumaneHas >Heprus.
[ToTenmnuanbHas sHEprus ynpyro nedopMupoBaHHOW TPy uHbL. [loTeHIManpHas
DHEPIrHUs TeJla B OJHOPOJIHOM I'paBUTALlMOHHOM Tosie. [loTeHnnanbHas sHeprus Tena
B TPaBUTALMOHHOM II0JI€ OJHOPOJHOrO IIapa (BHYTpM M BHe Iiapa). Bropas
KOCMHMYECKAsi CKOPOCTb. TpeThsi KOCMUYECKAsA CKOPOCTb.

CBsi3p pabOThI HEMMOTEHIIMATBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOM SHEPruu
CUCTEMBI T€JI. 3aKOH COXPAaHEHUSI MEXaHUYECKON IHEPTUU.

Ypyrue u Heynpyrue CTOIKHOBEHUS.



VYpaBHeHne bepHymu i MACATBbHOM KUIAKOCTH KAaK CJIEACTBUE 3aKOHA
COXPAaHEHMS MEXaHUYECKOU YHEPTUH.

Paznen 3. Mogekyasipuasi pu3snka u TEepMOJAMHAMUKA.

Tema 1. Ocrosbt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJIOXKEHUS MOJIEKYJsIpHO-KMHeTnYeckod Tteopun (MKT), ux
ombITHOE 0O0ocHOBaHMe. [lnddy3us. BpoyHOBCKOE MBIKEHHE. XapaKTep IBIKCHHSI
Y B3aWMOJICHCTBUS YaCTHI] BeUIeCTBA. MoOJenu CTpOEHUs Tra3oB, KUAKOCTEH WU
TBEPJBIX TEJ U 0OBICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojelneld. Macca u
pasmepsnl MoJiekys (atomoB). KonnuectBo BemiectBa. [loctossnaass ABorapo.

TenmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uaMmepenus. I[llkama
temneparyp Llenscust.

Mopenb uIealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YaCTHUIIBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['azoBbie 3akoHbl. YpaBHeHue MenaeneeBa—Knanelipona. AOcomtoTHAs
temneparypa (mkana temneparyp KenbBuna). 3akon JlanpToHa. M3ompoiieccrl B
UJCabHOM Tra3e C IIOCTOSHHBIM KOJMYECTBOM BemllecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBJICHUEM M CPEAHEH  KHUHETUYECKOW DSHeprueu
MOCTYIATEIbHOTO TEIJIOBOrO JBHXKEHHS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJISPHO-KUHETUYECKON TEOPUH UACAIBHOIO ra3a).

CBs13b a0COJIIOTHOM TEMITEpaTyphl TEPMOJTUHAMUYECKON CUCTEMBI CO CpeTHEN
KUHETUYECKOW SHEpruei MocTynaTeIbHOr0 TEIIOBOrO IBUKEHUS €€ YACTHII.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmogunamuueckas (T[[) cuctema. 3amaHue BHEUIHUX YCJIOBUM IS
TEPMOJIMHAMUYECKON CUCTEMbl. BHelHne U BHyTpeHHKUE napaMeTpsl. 1lapameTpsl
TEPMOJUHAMHUYECKON CUCTEMBI KaK CPEAHUE 3HAUCHUS BEJIMUMH, OMUCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano TtepmoauHaMuku. (CamMoOnpoOW3BOJbHAs — peJlaKCalns
TEPMOJMHAMHYECKON CUCTEMBI K TETUIOBOMY PAaBHOBECHIO.

Mopens wnaeanpHOro ra3a B TEPMOJMHAMHMKE — CHCTEMAa YpaBHEHMWIL:
ypaBHeHHEe MenaeneeBa—Knanelpona U BbeIpaX€HUE [JII BHYTPEHHEW SHEPTHM.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJIENIN: HU3KAsl KOHIIEHTpAIUs YacTHUll, BBICOKHE
TeMnepaTypbl. BeipaxkeHue il BHYTPEHHEW 3HEPTUHA OJHOATOMHOTO MIEaJIbHOIO
rasa.

KBa3ucratnueckue u HeCTaTUIECKUE MPOLECCHI.

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



Tennonepegaya  kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  SHEpPruu
TEPMOJMHAMHUYECKONM  cucTemMbl 0e3  coBepuieHus paboTel. KonBekuus,
TEIUIONPOBOJHOCTD, H3TyUYCHHUE.

KomnuectBo Ttemnorel. TenmnoéMKocTh Tena. YaelbHas W MOJISIpHas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHHMe Maliepa. YaenpHas TEIUIOTa CrOpaHus
TormBa. Pacu€r KkoiuMuecTBa TEIUIOTHI Npu  Temionepenaye. llonstue 00
ananabaTHOM Tpolecce.

[IepBblii 3aKOH TepMOANHAMUKHU. BHyTpeHHss1 Heprus. KonuecTBo TEIIOTHI
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEM SHEPruu TEPMOIMHAMUYECKOMN
CUCTEMBL.

BTopoii 3aK0H TepMOIMHAMUKH JIJ1s1 PABHOBECHBIX MTPOLIECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHUE TEPMOJIMHAMUYECKOW CHCTEMBI TPOXOAUT €IUHCTBEHHAS
annabara. AOCOJIIOTHAS TEMIIEpaTypa.

BTopoi 3ak0H TEPMOIMHAMUKH 7151 HEPABHOBECHBIX IPOLECCOB: HEBO3MOXKHO
nepeaaTh TEIIOTY OT 00Jiee X0JIOJHOTO Tea K 0oJjiee HarpeToMy 0e3 KOMIIEHCAIlUU
(Knay3uyc). HeoOpaTuMOCTh IPUPOIHBIX ITPOIIECCOB.

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KIIJ. [ukin Kapno.

DKOJIOTUYECKUE ACMEKThI MCMOJIb30BaHUS TEIUIOBBIX JBUTaTeNen. TemioBoe
3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

Tema 3. Aepecammusvie cocmoanus eeuwyecmea. Dazoevie nepexoowl.

[TapooOpa3oBanue u koHneHcanus. Micnapenue u kumnenue. Y nefnpHas TermioTa
napooOpa3oBaHUsI.

HacelllieHHble W HEHAcChIIEHHbIE mapbl. KayecTBeHHass 3aBUCHUMOCTD
MJIOTHOCTH Y IaBJICHUSI HACBIIIIEHHOTO IMapa OT TEMIIEPATyPhl, UX HE3aBUCUMOCTh OT
00BEMa HACBIIIEHHOTO TIapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHHS OT JaBJICHUS B
KUJKOCTH.

BnaxHocTh Bo3ayxa. AOCOIOTHAS U OTHOCUTEIIbHAS BIIAXKHOCTD.

TBépnoe Teno. Kpucramnmueckue u amopdubie Tena. AHU30TPONHUS CBOWCTB
KpuctayuioB. [lnaBiaeHue W KpuCTalM3auMs. YJieJdbHas TEIIoTa IJIaBJICHUS.
Cyb6numarusi.

Hedbopmaru TBEpAOTO Tena. Pactskenue u cxxarue. Casur. Monyns FOHra.
[Ipenen ynpyrux aedopmarui.

TemnmoBoe pacuMpeHue KUJIKOCTEH U TBEPJIBIX Tel, 00BEMHOE M JIMHEHHOE
pacmmpenre. AHTapPMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEMIECTBA KaK IPUYUHA
TEIUIOBOTO PaCIIMpPEHUs Tell (Ha KaYeCTBEHHOM YPOBHE).

[Ipeobpa3zoBanue sHEprun B (Pa3oBHIX MEPEXOAAX.

VYpaBHeHue TerIoBoro OanaHca.



[ToBepxHocTHOE HaTskeHHE. Kond(UIIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanwmisipasie sBnenus. J(aBneHue nox MCKpUBIEHHON MOBEPXHOCTBIO KUIAKOCTH.
®opmyiia Jlaraca.

Paznen 4. DiaekTpoauHAMMKA.

Tema 1. dnekmpuueckoe noJe.

OnexTpuzanms Tel U €€ MpOsBICHMs. OJNEeKTpuueckuid 3apsa. /IBa Buaa
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, IHUAJIEKTPUKA U IOJYHPOBOIHHKHU.
DneMeHTapHbIN JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUECKOIO 3apsa.

Bsaumopaeiicteue 3apsanoB. Todeunsle 3apsaasl. 3akoH KyioHa.

DJIEKTpUYECKOE Tos€e. Ero AeNCTBUE HA DIEKTPUUYECKUE 3aPsiJIbI.

Hampsoxk€éHHocTh  anekTpuueckoro  mnoiia.  [IpoOnbiid  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUYECKOT0 NoJIs. OHOPOIHOE AIEKTPUYECKOE TTOJIE.

[loTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMAIOB U
HanpsbkeHue. lloteHnumaneHas SHeprus 3apsga B DAJIEKTPOCTAaTHYECKOM IIOJIE.
[ToTeHIMaNI 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAIOB ISl DJIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOTHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Toueunoro 3apsna. Ilosme paBHOMepHO 3apspkeHHOM cdepol. [lone
PaBHOMEPHO 3apsKEHHOro mo o0béMy 1miapa. Ilome paBHOMEpHO 3apsHKEHHOU
OecKOHEYHOW TUIOCKOCTU. KapTuHbl JHHUN HANpsHKEHHOCTH OSTUX TOJEH H
HKBUIIOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpOBOAHUKH B JIIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECUS 3apsI0B.

JvpnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jlupnexktpruueckas
MIPOHUIIAEMOCTh BELIECTBA.

KonaencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOpA.

[TapannenbHOE coenMHEHUE KOHIEHCATOPOB. [locmenoBarenbHOe COeqMHEHNE
KOHJIEHCATOPOB.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

JIBr>KeHMe 3apsyKEHHOM YaCTULIbI B OJTHOPOJIHOM DJIEKTPUYECKOM II0JIE.

Tema 2. Ilocmoanuwtil 31eKmMpuiecKuili mok.

Cuiia Toka. [TocTosiHHBINM TOK.

VYcnoBust cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOrO TOKA. McTOUHMKH
toka. Hammpsokenune U u O1C € .

3akoH Oma 11 ydacTka Lenu.
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DNEKTPUUYECKOE COMTPOTHUBIICHHE. 3aBUCUMOCTh CONPOTHBIIEHHS OJJTHOPOAHOTO
IIPOBOJAHUKA OT €ro JJWHbI W IUIOIIAJA IIONEPEYHOTO CEYCHMS. Y IEJIbHOE
CONPOTHUBJICHUE BEILIECTBA.

[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHUE MPOBOJHUKOB.
Pacuér pa3BeTBIE€HHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—Jlenma.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TeroBas MOIIHOCTb, BBbIAENsEMas Ha
pes3ucrope.

3/1C n BHyTpEeHHEE CONIPOTUBIIEHNE UCTOYHMKA TOKA. 3aKoH OMa ISl OJIHOM
(3aMKHYTO#) »dJIeKTpUYEeCKOM I1ienu. MOIIHOCTh HCTOYHUKA Toka. KopoTkoe
3aMBIKaHHE.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

Tema 3. Toxu 6 pa3nuunsix cpeoax.

OJIEKTpUYECKAasi NMPOBOAUMOCTD  PA3JMYHBIX  BEIIECTB.  JJIEKTPOHHAA
IPOBOJMMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTH COINPOTHBIICHHUS METAJJIOB OT
TemMiiepaTypbl. CBEpXIpOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOWCTBA JIEKTPOHHBIX ITYYKOB.

[TorynnpOBOHUKH. CoOcTBeHHas " IpUMECHas IIPOBOJIMMOCTh
NOJIyIpoBOJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoJHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKU TOK B JJIEKTPOJUTAX. IJJIEKTPOJUTHYECKAs AUCCOLMALIUS.
Onektponus. 3akoHbl Dapajes s AIEKTPOIH3a.

DJIeKTpUUeCKUM TOK B Ta3zax. CaMOCTOATENbHBIH M HECAaMOCTOATEIbHBIN
pas3psa. PaznuuHble TUIIBI CAMOCTOATENBHOTO pa3psana. Moinus. [1masma.

MexnpeaMeTHbie CBA3M.

N3yuenue kypca pusuku yrayonénnoro ypoBHs B 10 kiacce ocymiecTBisieTcs
C Y4€TOM COJIEPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMu MAaTEMAaTHKH,
Ouonoruu, XUMHUH, reorpaduu U TEXHOJIOTHH.

Mesicnpeomemmusie NOHAMUA, C6AZAHHbBIE C U3YYCHUEM MEM 0008 HAYUHO20
no3HanuA: SBJICHUE, Hay4yHbId (akT, rumoresa, (pU3MUecKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPENTHOCTH U3MEPECHHM, U3MEPUTEIIbHBIE IPUOOPHI, I pOoBast J1adbopaTopusl.

Mamemamuxka: peumieHUe CUCTeMbl ypaBHeHMH. JIuneiHas QyHKUuS,
napa6osa, runepbosna, ux rpaduku U cBoicTBa. TpUroHoMeTpuyeckue PyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIAECTBO.
BekTopbl 1 MX MPOEKLMU HA OCH KOOPJIUHAT, CII0KEHNE BEKTOPOB.

Buonozusa: mexannveckoe NBIKCHHE B KUBOUM mpupoae, nuddysus, ocmoc,
TEIJI0O00OMEH KHMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKpYKAloLEH Cpensl,
yTHiIn3anus OWOOPraHMYEeCKOro TOIUIMBA JJisi  BBIPAOOTKH  «TEIJIOBOM» U
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AIEKTPOIHEPTHUH, IOBEPXHOCTHOE HATSHKEHUE U KAITWJUISIPHBIC SIBICHUS B IPUPOJE,
ANEKTPUYECKUE SBIICHUS B )KUBOU IPUPOJIE.

Xumua: UCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAs Macca, IOJIYyYEHUE HAHOMATEpHUAJIOB, TEIUIOBBIE CBOMCTBA
TBEPABIX TEJ, )KUJIKOCTEN U Ta30B, KUJIKUE KPUCTAILIbI, JIEKTPUUYECKAE CBOMCTBA
METAJJIOB,  JJIEKTPOJIUTHYECKAs  JIUCCOLMALMA, TAIbBAHWKA, DJICKTPOHHAsS
MUKPOCKOIIHS.

TI'eozpaghua: BnaxHOCTh BO3AyXa, BETPbl, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJNb30BAaHHUEM MEXaHU3MOB,
y4€T CYXOrO M IKUIAKOTO TPEHHS B TEXHUKE, CTATUYECKHE KOHCTPYKUUHU
(KpOHIUTENH, pemeéTyarble KOHCTPYKIMHU), UCIOJIb30BAaHUE 3aKOHOB COXPAaHEHHUS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JPYTHE), JBUraTellb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, ObITOBOW XOJOJUJIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
IIOJIyYEHHsI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTAaTUYECKAs 3alllUTa, 3a3€MJICHUE 3JIEKTPONpHOOpPOB,
razopaszpsaHble JaMIIbl, TOJTYIPOBOIHUKOBBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. DiaekTpoauHAMMKA.

Tema 4. Mazhummnoe noJe.

B3auMopeiicTBUE TIOCTOSHHBIX MAarHMUTOB M TMPOBOJHHMKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHOMOD cyneprno3unuu
MAarHWTHBIX TOJIEN. JIMHUM MarHUTHOW MHAYKIIUU.

MarauTHoe 1noJie IpOBOAHUKA C TOKOM (IPSMOI0 INPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AmMmnepa, €€ HanpaBJICHUE U MOYJIb.

Cuina JlopeHnua, €€ HanpaBiIeHUE U MOJYJIb. JIBUKEHUE 3apSAKEHHON YaCTULIBI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

MarnuTHoe none B BemecTse. DeppoMarHeTuky, napa- U JTMaMarHeTUKH.

Tema 5. Inekmpomaznumnan uHOYKYu.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOoTOK BekTOpa MarHUTHOMN
uHaykuuu. OJIC uHaykuuu. 3aKkoH 3JIEKTpOMarHuTHoOM wuHaykuuu Oapanes.
Buxpesoe anektpuueckoe nose. Toku Dyko.

OJIC wMHAyKUMH B OPOBOJHUKE, ABMKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIe.

IIpaBuno Jlenua.
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NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LIENM IOCTOSIHHOTO TOKAa.
Asnenue camonHaykuuu. IJ{C caMOMHIYKIIHH.

DHEpPrusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE IOJIE.

Paznen 5. KoJsieOanus ¥ BOJIHBI.

Tema 1. Mexanuueckue Koyebdanus.

KonebarensHas cucrema. CBoOOIHEIE KOIcOaHMS.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTUuecKoe ONMUCAaHUE (3aKOH COXPAaHEHUS MEXaHHYeCKou 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUSI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMAaTUYECKOTO OTTUCAHUSI.

Amiuutyna U ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KoJieOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra koneOanuid. Ilepron ManbiX CBOOOJHBIX KoOJieOAHMI
MaTeMaTH4eckoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux Koiebanusx. BeiHy»)eHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPHUBOW.
ABTOKOIEOaHUSI.

Tema 2. InexkmpomazHumHnele Koebanus.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
ujeabHOM KosiebaTeabHOM KOoHType. ®Dopmyna Tomcona. CBS3b aMIUTUTYIbI
3apsia KOHAEHCaTopa C aMIUTUTYI0M CUJTBI TOKA B KOJIEOATEILHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPIUU B UJI€aIbHOM KoJie0aTeIbHOM KOHTYpE.

3aTyxaroniue 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxaeHHbie
AJIEKTPOMATrHUTHBIC KOJICOAHUS.

[lepemenHblii TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOIEE 3HAUYCHHE CWJIbl TOKAa W HaNpsDKeHHS NP pazindyHou (opme
3aBUCUMOCTH MEPEMEHHOTO TOKAa OT BPEMEHH.

CuHycouanbHbIi NIEPEMEHHBIA TOK. Pe3uMCTOp, KOHIEHCATOp M KaTyllKa
WHJYKTUBHOCTU B LIEMH CUHYCOUJAIBHOTO MEPEMEHHOT0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsikeHui.

Uneanbubiii  Tpancopmatop. Ilpom3BoacTBo, mnepepaadya U MOTpeOsIeHHE
AIEKTPUYECKOUN SHEPTUH.

DKOJIOTUYECKHE PHUCKU TMpPU MPOU3BOACTBE 3JIeKTpod3Hepruu. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUU B TOBCEITHEBHOM KU3HMU.

Tema 3. MexanuuecKkue u 31eKMpPOMAZHUNHbBLE GOJIHDL.
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MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie wu
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pPACHpPOCTPAHEHHS M JJIMHA BOJIHBI.
CpoiicTBa MEXaHHYECKHUX BOJH: OTpa)kKeHHE, MpeoMJICHUE, MHTephepeHIus U
ndpaxiys.

3Byk. CxopocThb 3ByKa. [ poMKkocTh 3ByKa. BeicoTa Tona. TemOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHHE OKPYKAIOIIEN CPEIBL.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3IIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMAarHMTHON BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX  BOJH:  OTPAXKEHHE,  IPEIOMIICHUE,
noJisipu3aiys, HHTepdepeHuns u qudpakuus.

[IIkxana 31eKTpOMarHUTHBIX BOJIH. [IprMeHEeHHEe 3JIEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIIBI pagUOCBA3H U TeNeBUACHUA. Paguonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

Tema 4. Onmuka.

[IpssMONMHENHOE pacHpOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd csera.
To4yeyHbIll HICTOYHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI OTpakeHus cBeTa. [locTpoeHue nzoOpaxeHuil B
r1ockoM 3epkaie. Chepuueckue 3epkaa.

[IpenomieHue cBeta. 3aKOHBI MPEIOMIIEHUS CBETa. AOCOMIOTHBIN MOKa3aTeNb
npesiomieHus. OTHOCUTENBHBINA MOKa3aTesb npenoMieHus. IIocToSHCTBO YacTOThI
CBETa M COOTHOIIEHHE JUIMH BOJIH IIPU MTEPEXOJE MOHOXPOMATHUYECKOTO CBETA YEPE3
I'PaHHUIly pa3zelia JByX ONTHYECKUX CPEN.

Xox nyueit B mpusme. [ucnepcust cBera. CioxHBIA cocTaB 0€loro cBera.
IBer.

[TomHOe BHYTpeHHee oTpakeHue. lIpenenbHblii yroy MmoJIHOrO BHYTPEHHETO
OTpaXEHUS.

Cobuparomniye 1 paccerBaroliye TuH3bl. ToHkas TuH3a. DOKyCcHOE paccTosiHUE
Y ONTHUYECKAs] CUJIa TOHKOM JIMH3bI. 3aBUCUMOCTb (DOKYCHOTO PACCTOSIHUSI TOHKOMN
chepudeckoil JMH3BI OT €€ TEOMETPUM M OTHOCHUTEIBHOTO IOKa3aTess
IPEJIIOMIICHUS.

®opMysia TOHKOU JIMH3BL. Y BEIMYEHHUE, 1ABAEMOE JIMH30M.

Xoa sy4a, MPOWEAIIETO JIMH3Y MOJ IMPOU3BOJBHBIM YIJOM K €€ TJIaBHOU
onTu4yeckod ocu. IlocTpoeHne wu300pakeHUW TOYKU U OTpe3Ka TMPsSMOU B
cOOMpAaroIMX U PACCEUBAIOIIMX JIUH3aX U UX CUCTEMAX.

Ontuueckue nmpudopsl. Paspemaromiast cmocodHocTs. [71a3 kak onmTtuyeckas
CUCTEMA.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONITHUKH.
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BonnoBas ontuka. WnTepdepenius cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBuss HaOMIOACHUS MaKCUMyMOB U MHUHHUMYMOB B HMHTEpPPEPEHLIUOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepsl Kiaccmueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakmus ceta. [Judpakuumonnas pemérka. YciaoBue HaOMIOACHUA
[JIABHBIX ~MAKCUMYMOB TP  [aJ€HUM MOHOXPOMAaTHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

Pa3zges 6. OcHOBBI cIeIUAJIBLHOM TEOPUU OTHOCHUTEIbHOCTH.

[ paHuIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKu. [locTynaTel ciennaibHON
TEOPHUH OTHOCUTEIILHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM — uHTepBai.  [IpeoOpazoBanusi  Jlopenna.
YcnoBue npuuMHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHHE
BPEMEHU U COKPAILIEHUE JITIMHBI.

OHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs3b MacChl C SHEPrUer U UMITYJILCOM PEIIATUBUCTCKON YaCTULIBI. DHEPTUS
IIOKOSI.

TexHU4ecKue yCTpOWCTBA M TEXHOJOTHYECKHE IPOLIECCHI: CIYTHUKOBBIE
NPUEMHUKH, YCKOPUTEIN 3aPSKEHHBIX YaCTHUL.

YyeHndeckuil 3KCIIEpUMEHT, J1a00paTOpPHbIE PAOOTHI, MPAKTUKYM.

Onpenenenne WMIYyJIbca W DHEPTUM  PEISTUBUCTCKUX dYacTuil (10
dboTorpadusiM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBantoBas ¢usuka.

Tema 1. Kopnyckynaphno-601n060ii oyaausm.

PaBHOBeCcHOE TemIOBOE M3IydeHUE (M3yueHHe abCOTIOTHO YEPHOTO Tena).
3akoH cmenienus: Buna. 'unore3a [1nanka o kBaHTax.

®oToHBI. DHEPrus U UMITYJILC (POTOHA.

dotoadpdext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
Outamreitna s potodddexra. «KpacHas rpanuinay gotodrddekra.

JlaBnenre cBera (B YAacCTHOCTH, JaBJI€HHWE CBeTa Ha aOCOJIFOTHO
MOTJIOMIAIONIYI0O M a0COJIOTHO OTpakarolrytro moBepxHOcTh). Ombiter I1. H.
JleGenena.

BomnHoBsie cBolicTBa yactull. Bomusl ne bpoins. nuHa BosiHb! ne bpounss u
pasMepbl O0NaCTH JIOKAJIM3alMU JBWXKYylleWcs 4actuubl. KopmyckymnsipHo-
BOJIHOBOM yanusm. Ju@pakius 37eKTpOHOB Ha KpUCTaIax.

Crnenu¢uka nsmepenuit B Mukpomupe. COOTHOILIEHUSI HEONpeaenEéHHOCTEN
['eitzenoOepra.

Tema 2. @usuka amoma.
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OneITBl IO KCCIEAOBAHUIO CTpoeHWs aroma. [lmaHerapHas mMonenb aToma
Peszepdopna.

[Toctynatel bopa. M3nyyenue u nornomieHrue GOTOHOB MPU MEPEXOE aTOMA C
OJIHOTO YPOBHS HEPTUHU HA IPYTOM.

Bunel ciexktpoB. CekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue cBeta. Jlasep.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnas moxens siapa [eiizenbepra—lBanenko. 3apsa siapa. MaccoBoe
yucio sapa. U3oronsl.

PannoaktuBHOCTE. Aunbda-pacnaj. OJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnaz. ['amMma-u3nydeHue.

3akOH pPaJAMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPHUPOJE.
CBoOiICTBa MOHHU3UPYIOUIETO H3Ty4YCHUs. BiusHUE paguoaKTUBHOCTH Ha KUBbIC
opranu3mbl. EcrecTBeHHbIN QOH n3inydenus. Jlozumerpusi.

DHeprus CBA3M HYKJIOHOB B sipe. SAnepubie cuibl. Jlepekt Macchl siapa.

SAnepusie peakuuu. Jlenenue u cuntes saep. AnepHnie peaktopsl. [Ipodiaemsr
YOPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. ODKOJOTMYECKUE AaCHEeKThl pPa3BUTHUS
AIEPHON IHEPIETUKHU.

Mertonp! perucTpanyy U UCCIIEIOBAHUS DIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHBIE B3aUMOJICUCTBUS. bapuoHBI, ME30HBI W JICNITOHBI.
[IpencraBnenne o CtangapTHO Moaenn. KBapk-TiirooHHas MOAENb aApPOHOB.

@uzuka 3a npexnenamu CrangapTHol Mojaenu. TéMHas maTepuss U TEMHas
DHEPIusl.

EnuHcTBO PU3nyeckoil KapTUHBI MUPA.

Paszgen 8. DieMeHTHI ACTPOHOMUM U ACTPOQU3HKH.

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
actpoHomuu. [IpUMEHMMOCTH 3aKOHOB (U3UKUA IS OOBIACHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HccieqoBaHUM. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIbI, PaAMOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3B&3mHoro nHeba. Co3Be3gusi, spKkye 3BE3NBI, IUIAHETHI, MX BHJIMMOE
JIBUKCHHUE.

ConHeuHas cucTema.

Connue. ConHeuHast akTUBHOCTh. Mctounuk sHeprun CoJiHLa U 3BE3.

3BE3/1bI, UX OCHOBHBIC XapaKTePUCTUKHU. /[narpaMma «CrieKTpaibHbIN Kilacc —
CBETUMOCTB». 3BE3bl IJIaBHOM NOCIEI0BAaTEIbHOCTH. 3aBUCHUMOCTH «Macca —
CBETHUMOCTBY» ISl 3BE3] TJIABHOW IOCIIENOBATENBHOCTU. BHYyTpeHHee cTpoeHue
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3B€31. COBpEMEHHBIE MPEACTABICHUSA O MPOUCXOXKACHUHU U 3Botounu CosHIa U
3BE3/1. DTambl )KU3HU 3BE3].

Mineunbiii I[lyte — nHama I'amaktuka. [lonoxenune u aBwxkeHue CosHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sapax
rajgakTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa066ma. Pazberanue ramakTuk.
Teopus bonpiioro B3peiBa. PemkToBOE M3IIyUeHHUE.

Macmrabnas crpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Oo6o01marouiee MOBTOPEHUE.

O0o0uIeHne U cucTeMaTH3alus COJIEp KaHUs pa3leioB Kypca «MexaHukay,
«MonexynsipHast (pU3MKa U TEPMOJUHAMUKAY, « DTIEKTPOAMHAMUKay, «Konebanus u
BOJHBI», «OCHOBBI CHEUUAIBHOM TEOPUU OTHOCUTEIBHOCTHY», «KBaHTOBas
busnKa», « JIEMEHTbl aCTPOHOMHUH U ACTPOPUZHKNY.

Ponr ¢u3uku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COI[MAJILHOM M 3TUYECKOU cepax NeaTeIbHOCTH YeJI0BeKa, POJib U MeCTO (DU3UKH U
aCTPOHOMHM B COBPEMEHHOM HAy4YHOU KApTHUHE MUpPA, 3HAYECHHE ONMUCATEIBHOU,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIIBHOW W  MPOTHOCTHUYECKOW  (DyHKIHIA
(bu3nyeckoil Teopuu, poiib GU3NUECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHUM
0 (u3MUYECKOW KapTHHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpa B OOILIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOLE.

MesknpeaMeTHbIE CBS3H.

Nzyuenue xypca pusuku yrayoneéHHOro ypoBHs B 11 kiacce ocyiiecTBiseTcs
C YYETOM COIEPKATEIbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcaMH MATE€MATHUKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUEHUEM MEMO008 HAYUHO20
HnO3HAHUA: SBJIICHWE, HAy4YHBIA (DaKT, rumoTesa, (hU3MYecKas BETUYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJECINb, HW3MEPEHHUE,
MOTPEUTHOCTH U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, [T POoBas 1ad0paTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUW. TpPUTOHOMETpHUYECKHUE
GyHKIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO. BEKTOpBI M WX MPOEKIHMH HA OCU KOOPJHMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37ieMeHTApHBIX (QyHKUUNA. [Ipu3Haku mNOMOOMSI TPEYroJIbHUKOB,
OTpeJeNIeHHE TUIONIAIN TIIOCKUX QUryp u oobEma Tel.

Bbuonozun: >nekTpuyeckue SBIECHUS B JKUBOW MpPUpONE, KoyeOaTeIbHbIE
JBW)KCHUSI B KUBOW MPUPOJAE, HKOJOTMUECKUE PHUCKU TMpPU MPOU3BOACTBE
DIEKTPOIHEPTUM,  DJEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXAIOIIEHM  Cpensbl,
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YIBTPA3BYKOBasg JUArHOCTUKA B MEIWLHMHE, ONTUYECKUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumua: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKAs! CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00pa30BaHMsI KPUCTANINYECKON PEIIETKH, CIIEKTPAJIbHBIA aHAIIN3.

I'eocpagpua: marHuTHBIE TIONIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX Py,
dboToChEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocusn: TPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, JJEKTPOMAarHUTOB,
AJIEKTPO/IBUraTeNb SIKOOM, reHepaTtop MEpPEeMEHHOro TOKa, MHAYKLIMOHHAS IeYb,
JIMHUM 3JIEKTPONEpeay, 3J1€KTPOJBUraTeb, paaap, paluonpuEMHHIK, TEJIEBU30D,
aHTeHHa, TenedoH, CBY-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,
IIPOEKIIMOHHBIN anmnapar, BOJOKOHHAsI ONTUKA, COJIHEYHAsl OaTtapes, CIyTHUKOBBIE
NPUEMHUKH, IEpHAsi JHEPreTUKA U SKOJIOTMYECKHUE aCIIEKThI €€ PA3BUTHSI.
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[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIbTATDI

JInuHOCTHBIE Ppe3yJabTaTbl OCBOEHUS YyueOHoro mnpenmera «Duzukar
JOJDKHBI OTPakaTh TOTOBHOCTH M CITIOCOOHOCTH OOYJAIOIINXCSI PYKOBOACTBOBATHCS
c(hOpMUPOBAaHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKIECHUM, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCHIUPEHHE >KHU3HEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaanu3alii OCHOBHBIX HAIPaBJICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPa’KIAHCKOT0 BOCTIMTAHMSA:

e c(hopMUPOBAHHOCTH TPAKTAHCKOMN MOZULIUU O0YUAOIIETOCS KaK aKTUBHOTO
¥ OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX T'YMAHUCTUYECKUX U
JIEMOKPATHUYECKHUX LIEHHOCTEM;

e TOTOBHOCTH BECTH COBMECTHYIO JIESTEIIBHOCTh B MHTEPECAX IPAKIAHCKOIO
oOIecTBa, Yy4YacTBOBaTh B CaMOYIpaBlIeHWH B  00pa30oBaTeIbLHOM
OpraHu3alyu;

e YMEHHME B3aUMOJICCTBOBATH C  COLMAJIbHBIMM  WHCTUTYTaMH B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTapPHOU U BOJIOHTEPCKOM ESITEIHHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

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

JYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e chOpPMUPOBAHHOCTHh HPABCTBEHHOI'O CO3HAHMUSI, STUUECKOTO IMOBEACHUS;

e CIHOCOOHOCTH OLICHMBATHh CUTYAIMI0O M MPUHHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHHUE JMYHOIO BKJIA/Ia B IOCTPOCHUE YCTOMUMBOIO Oy IYIIETO.

ICTETHYECKOT0 BOCIIMTAHMSA :

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAy4YHOIO

TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.
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TPYAOBOTO BOCIIUTAHUS .

MHTEpEC K pa3nuyHbIM chepam nmpopecCHOHATBHON AEITETbHOCTH, B TOM
YHCJIE CBSA3aHHBIM C (DU3UKOM U TEXHUKOW, YMEHUE COBEpIIATh OCO3HAHHBIM
BBIOOp Oynayiel mpoeccuu U pearn30BbIBATh COOCTBEHHBIE JKU3HEHHBIC
TJIAHBI;

TOTOBHOCTD U CIOCOOHOCTB K 00pa30BaHMIO M CaMO0OPa30BaHuUIO B 0071aCTH
(bU3UKY HA IPOTSXKEHUU BCEH JKU3HH.

IKOJOTHYECCKOI0 BOCIIMTAHUA

C(OPMUPOBAHHOCTH KOJOTUYECKOW KYJIBTYphl, OCO3HAHHE TJI00AIBbHOTO
XapakKTepa 3KOJOTUYECKHUX MPOoOIeMm;

IJIAHUPOBAHUE W OCYILIECTBICHUE JIECTBUM B OKPYXKAIOIIECH Cpele Ha
OCHOBE 3HaHUS LEJIEN YCTOMYUBOIO pa3BUTHUS YEJIOBEUECTBA;

pacUIMpEeHHE ONBITA JEATEIBHOCTH 3KOJOTMYECKOM HAIPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HMKe.

IHEHHOCTU HAYYHOI'O MO3HAHMUA:

c(OpPMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UIECKON HAYKH;

OCO3HAHME LEHHOCTH HAy4YHOH JESATENbHOCTH, FOTOBHOCTH B IpoLECCE
U3y4eHUs: (PU3MKU OCYIIECTBISATH MNPOEKTHYIO M HCCIEA0BATEIbCKYIO
NEesATEIbHOCTh MHIUBUIYATbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
ba3zoBble JJornueckue JelicTBUA:

CaMOCTOATENBbHO  (OpMyNIHMpoOBaTh U aKTyalIM3UpOBaTh  MpPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LEINU AEATENbHOCTH, 33/1aBaTh IAPaMETPbl U KPUTEPUH HX
JNOCTHKEHHS,;

BBISIBIISITH  3aKOHOMEPHOCTM M NPOTUBOPEYMS B PacCMATPUBAEMBIX
bu3NUeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEUICHUsI MPOOJIEMbI ¢ YYETOM aHAIM3a UMEIOIINUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTh KOpPPEKTHUBBI B JESITENBHOCTb, OLEHUBATH COOTBETCTBHE
pEe3yJIbTAaTOB LIENSM, OLIEHUBATh PUCKHU MOCIEACTBUN IEATENBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B  YCJIOBHUSIX pEaJbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIeM.
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ba3oBble ucciieoBarTe/IbCKHe 1eiiCTBUS.

BJIa/IETh HAyYHOH TEPMUHOJIOTHEH, KIFOUEBBIMH MOHATUSMU U METOJaMU
bu3nUecKoil HayKH;

BIAJE€Th  HaBbIKAMU  Y4YEOHO-MCCJIENOBATENLCKOM U MPOEKTHOMN
JESTEIbHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1a4  (PU3HMUecKoro
coJiep>KaHusl, MPUMEHEHHIO PAa3IMYHbIX METO0OB MO3HAHUS;

BJIAJ€Th BUAAMM JACSITEIBHOCTH IO IOJYYEHUIO HOBOTO 3HAHUs, €ro
MHTEPIIPETALNN, TPEOOPa30BAHNIO U MPUMEHEHUIO B PA3JIMUYHbBIX YUEOHBIX
CUTyaIusiX, B TOM YHCJI€ MPH CO3JaHUU Y4EeOHBIX MPOEKTOB B 00JIaCTH
busuKy;

BBISIBJISITH IIPUYUMHHO-CJIE/ICTBEHHBIE CBSI3W U AKTyaJIM3UpPOBaTh 3ajiavy,
BBIIBUTAaTh TUIOTE3y €€ pEIIeHUs, HaxOJuThb AapryMEHThl IS
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapameTpbl U KpUTEPUU
peIIeHNUS;

aHAIIM3UPOBATh TONYYCHHBIE B XOJA€ pEIICHUs 3aJa4d Pe3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIOBHUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/laud B 0Opa30BATENbHOMN
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;
YMETh TEPEHOCUTh 3HAaHHWS 1O (QU3UKE B TPAKTUYECKYIO OOJACTh
KU3HEICSATEIbHOCTH;

yYMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;
BBIIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI ¥ PEIICHNUS;
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pabora c nundopmanueii:

BJIa/ICTh HABBIKAMH TIOJTydeHUsI HHpOopMaIiu GU3HIECKOTO COACPKAHMS U3
UCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSITENIbHO OCYIIECTBISTh TIOWCK,
aHallM3, CHCTEMAaTU3allMi0 M WHTEPIPEeTalnio MHPOPMAIUH Pa3TMIHBIX
BUJIOB U (hOpM IIpe/ICTaBICHMUS;

OLIEHUBAThH JOCTOBEPHOCTH UH(OpMALIHH;

UCTOJIb30BAaTh CPEACTBAa MH(OPMAIIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJIOTUH B  pPEUICHWH KOTHUTHUBHBIX, KOMMYHHMKATHUBHBIX H
OpPraHM3allMOHHBIX 3a/lady C COONtoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PECypcocOepeKeHusi, MPaBOBBIX U
THYECKUX HOPM, HOpM HH(OPMALIMOHHOW O€30MacHOCTH;
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CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEP)KaHUSA B Pa3iIMuYHBIX (opMaTax c
yu€TOM Ha3HayeHHs WHGOpPMAlMKW M IEJIEBOM ayAUTOpUU, BBIOHpas
ONITUMAJIbHYIO (hOpMY MPEICTABICHUS U BU3YaTU3aIUH.

KoMMmyHMKaTHBHBbIE YHHMBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:

OCYIIECTBISATh OOIIEHWE Ha YpokKax (HU3UKM U BO BHE-YPOUHOMH
NEeSATEIbHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOH(MIUKTHBIX CUTyalldd U CMST4ath
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHs C MCIOJb30BaHUEM
SA3BIKOBBIX CPEJICTB;

MOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHHOW U MHAUBHUYaIbHOM
paboThI;

BbIOMpaTh TEMATHUKYy U METOJbl COBMECTHBIX JACUCTBUNA C y4y€TOM OOLIMX
WHTEPECOB M BO3MOKHOCTEN KaXKJOT0 WIEHA KOJIEKTUBA;

OPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHU30BBIBATH H
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTaBJATh IUIaH
JEUCTBUMN, paCIIPENEIISATh POJIM C Y4ETOM MHEHUN YYaCTHUKOB, 00CYXKIaTh
pe3yJIbTaThl COBMECTHOU padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M KaXXJOr0 y4aCTHHKA KOMAaHIbI B
001U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeiaratb HOBBIE IPOEKTHI, OLICHUBATh HJIEM C TMO3WIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYULIECTBJISATh MO3UTUBHOE CTPAaTErMYECKOE IIOBEJIEHHUE B Pa3IUYHBIX
CUTYaLMSIX, IPOSBIIATH TBOPUECTBO U BOOOpaKeHUE, ObITh HHULIMATUBHBIM.

PeryasiTuBHbIe YyHUBEPCAJIbHbIE YUeOHbIE 1eliCTBHUS
Camoopranuzanus:

CaMOCTOSATEIFHO OCYIIECTBIIATH TO3HABATEILHYIO ICSITEIIBHOCTD B 00IaCTH
(GU3UKM U aCTPOHOMUU, BBISBIISITH IPOOJIEMBI, CTAaBUTh U (POPMYITUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIbHO COCTaBJIATH IUIaH PEUICHUS] PACUETHBIX U KAYECTBEHHBIX
3a/iay, IJIaH BBITIOJHEHUS MPAKTUYECKONW padOThl ¢ YUYETOM HMEIOITUXCS
peECypCcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHUIA;

JIaBaTh OLIEHKY HOBBIM CHUTYallUsM;

pacuMpsITh paMKH Y4E€OHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANIOYTEHUH;
Jienath OCO3HaHHBIA BBIOOp, apryMEeHTHPOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBAThH IPHOOPETEHHBIN OTIBIT;
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coco0CcTBOBaTh (DOPMHUPOBAHHUIO M TPOSBICHHUIO SPYAULMUA B 00JIaCTH
($u3MKHM, TOCTOSHHO TOBBIIIATH CBOW OOpPa30BATENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJ’Ib, IMOIUOHAIbLHBIN HHTEJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B I€STEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BJIaJICTh HAaBBIKAMM  I103HABATEIBHOM pedueKCUM KaK OCO3HaHUs
COBEPIIAEMBIX JECHCTBUM U MBICIUTEIIBHBIX MPOLECCOB, UX PE3YJILTATOB U
OCHOBaHUI;

MCIIOJIB30BaTh MPUEMBI pePICKCHH ISl OLIEHKU CUTYaIlNH, BHIOOpa BEPHOTO
pelieHus;

YMETh OILICHUBATH PUCKA W CBOCBPEMEHHO NPUHUMATH PEIICHUS IO KX
CHIDKCHHUIO;

MPUHUMATh MOTHBBI M ApPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAas CBOM HEAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M ApPryMEHTBl JIPYTHX MpPH AaHAJIW3€ PE3yJIbTaTOB
JIEATEIIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIMIUOKH.

B mpomecce mocTHKEHUS JIMYHOCTHBIX PE3YyIbTAaTOB OCBOCHUS MPOTPAMMBI T10
bu3uKke U1 YpOBHS CpeaHero oOmero oOpa3oBaHHS y OOYyYaroIIuXCs

COBEPIIICHCTBYETCS OMOIMOHATbHBIH UHTEIUICKT, MIPEITOJIAr A0 ITHIA
c(hOpMHPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAMOIIETO  CIOCOOHOCTh  TIOHUMATh  CBOE

HYMOITMOHAJILHOE COCTOSTHUE, BUICTh HAIMPABJICHUS PA3BUTHS COOCTBEHHOM
AYMOIIMOHANIEHOM cepbl, ObITh YBEPEHHBIM B ce0e;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE MOBEJCHHE, CIOCOOHOCTH adamTHPOBATHCS K
OMOITMOHAJIEHBIM HM3MEHEHUSIM M TIPOSBIISATH TMOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIINU, BKIIIOYAIONICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOIS U3
CBOMX BO3MOKHOCTEH;

OMMATHH, BKJIIOYAIOMIEH CIMOCOOHOCTh TMOHWMATh  SMOIMOHAIBHOE
COCTOSIHUE JpPYTHX, YYWUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHMUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;
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COIIMAJIBHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBAThH
OTHOILICHHUSI C JPYTUMH JIIOJbMHU, 3a00TUTHCSA, MPOSIBISATH HHTEpPEC U
paspemiath KOH(GIUKTHI.

I[TPEAMETHBIE PE3VJIbTATDBI

K xon1ty oOyuenus B 10 knacce npeIMETHBIE PE3YJIbTAThl HA YIITYOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

NOHUMAaTh POJb (U3UKA B SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAIbHOW M JATUYECKOH cdepax JeATeIbHOCTH
4eJI0BEeKa, POJb U MECTO (PM3UKH B COBPEMEHHOM HAay4YHOH KapTHHE MUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOW  (QYHKIUI  (QU3NYECKOW TEOpUM — MEXaHMKH,
MOJIEKYJIIPHON (PU3MKU M TEPMOAMHAMHUKH, POJb (PU3UYECKOU TEOPHH B
(opMHpPOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MHPA;

pa3anyaTh yCIOBUS IPUMEHUMOCTH MOJIeIe (PU3NYECKUX TEJ U IPOLIECCOB
(s1BIEHMIT): WHEpIUANIbHAs cUCcTeMa OTCcuéra, aOCONIOTHO TBEPAOE TEo,
MaTepHuaibHasi TOYKa, PABHOYCKOPEHHOE JBUKEHUE, CBOOOIHOE MaJICHUE,
abcoJIfoTHO yripyras aedopmaius, aOCOJIOTHO YNPYyroe U abCOIIOTHO
HEYNpyroe CTOJKHOBEHMS, MOJEIU Ta3a, XKUIAKOCTH U TBEPAOIO
(KpHUCTaJUIMYECKOT0) TeJla, WealIbHbIN ra3, TOUeYHbIN 3aps/l, OAHOPOIHOE
AIIEKTPUYECKOE T0JIE;

paznuyaTh ycioBHsS (TpaHULbl, 00JIaCTH) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaIbHbIX 3aKOHOB U
OTrpaHUYEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;

aHaAJIM3UpPOBaTh M OOBSCHATH MEXaHMYECKHE IIPOLIECChl M  SBIICHUS,
UCITOJIb3YysI OCHOBHBIE TOJIOKEHHS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABWKEHUS, (HOPMYJbl KHHEMATUKH PABHOYCKOPEHHOTO
NBIKEHUA, TpeoOpa3oBanusa [anunes ajis CKOPOCTH M TepeMelieHus,
3akOHbl HproOTOHA, TpUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMHMPHOT'O TATOTEHMSI, 3aKOHBI COXPAHEHUS MMITYJIbCAa U MEXAHUYECKOU
HHEPrUH, CBSI3b Pa0OTHl CUJIBI C M3MEHEHHEM MEXaHUYEeCKOW 3Hepruu,
yCIOBUSL paBHOBECHs TBEPAOrO Tena), MPU ITOM HCIOJIb30BATH
MaTEMaTHYECKOE BbIPAKEHUE 3aKOHOB, YKA3bIBaTh YCIOBUS IPUMEHUMOCTH
¢u3nyecKux 3aKOHOB: MpeoOpa3oBaHMil ['anuies, BTOPOro M TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHUs HMMIYJbCa M MEXaHWYECKON
HHEPIUH, 3aKOHA BCEMUPHOIO TATOTEHUS;
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aHAJIM3UPOBATh U OOBACHATH TEIUIOBBIE MPOIIECCHI U SIBICHUSA, UCTIOIb3Ys
ocHOoBHBIe monoxeHUsT MKT u 3aKkoHBI MONEKYJISpHON (U3HKH U
TEPMOAUHAMMKHN (CBSI3b  JIaBJICHUS HWJACAJIBHOTO Ta3a CO CpeaHel
KMHETHYECKOW HDHEPruel TEIUIOBOIO JBHKEHHS W KOHLEHTPALMEN €ero
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CPEIHEW KHHETHYECKOU
DHEPIUEN TEIJIOBOTO ABVIKEHHS €T0 YacCTHULl, CBA3b JABJICHUS UACAIBHOTO
raza C KOHUEHTpAalMEed MOJIEKyJl M €ro TEeMIEepaTypol, YpaBHEHHE
MenneneeBa—Knaneilpona, nepBbli 3aKOH TEPMOJAVHAMUKH, 3aKOH
COXPAaHEHUSl PHEPTrUM B TEIUIOBBIX MpoOILEccax), MPU ATOM HCIOJIb30BaTh
MaTEMaTUYECKOE BbIPAXKEHUE 3aKOHOB, YKa3bIBaTh YCIOBHS IPUMEHUMOCTHU
ypaBHeHUsI MeHeneeBa—Knaneipona;

aHAJIM3UPOBaTh U OOBACHATH AJIEKTPUUECKHE SIBICHHUS, HCHOJb3Ys
OCHOBHBIE IIOJIOXKEHUS M 3aKOHBI 3JIEKTPOJMHAMHKHU (3aKOH COXPaHEHHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJIA, NPUHLHUII CYNEPHO3UIHUHU DIEKTPUUYECKUX
IIOJIEN, TIPU DTOM YyKa3blBas YCIOBHsS NPUMEHHMOCTH 3akoHa Kyiona, a
TaK)X€ IMPAKTUYECKH Ba)KHBIE COOTHOILIEHUs: 3aKOHbI OMa JuId ydacTka
Henu W U1 3aMKHYTOM JJIEKTPUYECKOW uenu, 3akoH JIxoyns—Jlenua,
npasuia Kupxroda, 3akonsl @apazes A 31€KTPoIn3a);

ONMKCHIBATH (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3Yys BEITUYUHBI:
IIEpEMEILIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CUIIA,
MOMEHT CHUJIbI, JaBJICHUE, TOTEHIMAIbHAS JHEPT U, KHHETUYECKAs SHEPT U,
MEXaHUYEeCKasl SHEpTus, paboTa CUJIbl, LIEHTPOCTPEMUTEIHLHOE YCKOPEHHE,
Cuia TSKECTH, CUia YNPYTrOCTH, CHJIA TPEHMS, MOIIHOCTb, JHEprus
B3aUMOJICUCTBUS Tena ¢ 3eMIIEN BOJIU3H €€ MOBEPXHOCTH, YHEPTUS YIIPYTrOn
nedopMaui MpYy>KUHBI, KOJIMYECTBO TEIUIOTHI, aOCOMIOTHASI TEMIIEpaTypa
Tena, paboTa B TEPMOJMHAMHUKE, BHYTPEHHSS OHHEPrUsl HIeaIbHOrO
OJIHOATOMHOTIO Ta3a, paboTa UACAIbHOIO T'a3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KIIJI naeanbHOro TEMIOBOIO JIBUTATENS;, JIEKTPUUECKOE MOJE,
HaIpsHKEHHOCTh AJEKTPUYECKOTO TOJIs, HANPSHKEHHOCTD IMOJS TOYEYHOTO
3apsja WM 3apsHKEHHOTO 1Iapa B BAKyyME U B JIMAJIEKTPUKE, MOTEHIUAN
IIEKTPOCTATUYECKOTO MOJIS, PAa3HOCTh MOTEHLUUAJIOB, AJIEKTPOIBHKYILAS
CWJIa, CWJIa TOKA, HAPsKEHHUE, MOLIHOCTh TOKA, MIEKTPUYECKass EMKOCThb
IUIOCKOTO  KOHJEHCAaTopa,  CONPOTUBIEHUME  ydacTKa  Lenu ¢
NOCJIEIOBATEIbHBIM U MAPAJIIEIbHBIM COEIMHEHUEM PE3UCTOPOB, SHEPTUS
AIIEKTPUYECKOTO NOJII KOHAECHCATOPA;

OOBSICHATH ~ OCOOEGHHOCTH  NPOTEKaHUS  (UINYECKUX  SBICHUM:
MEXaHUYECKOE [IBJKCHHE, TEIUIOBOE JIBHJKCHME 4YacTUI[ BELIECTBA,
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TEIUIOBOE paBHOBECHE, OPOYHOBCKOE NBIKEHUE, AU(PPy3usi, ucmnapeHue,
KHIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAIA3AIUsl, HAlIPaBICHHOCTD
TEIUTIONEpeAauy, 3JIEKTPU3aLUs TeJl, SKBUIIOTCHIIMAIBHOCTh IIOBEPXHOCTU
3apsHKEHHOTO MTPOBOAHUKA,

POBOJNUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETMYHUHBI OT
JPYTO C UCIIOJIb30BAHUEM MPSAMBIX U3MEPEHUH, ITPH ’TOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCUpOBaTh pe3yJbTaThl MOJTYYEHHOM  3aBUCHUMOCTH
bu3nueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
NOTPEUIHOCTE  W3MEPEHMH, JAelaTh  BBIBOABI 110  pe3yibTaTam
UCCJIEI0BAHNUS;

IPOBOJUTh KOCBEHHbIE HM3MEPEHHS (U3MUECKUX BEIUYMH, IPU HTOM
BBIOMpPATh ONTHUMAIBHBIA METOJI U3MEPEHUs, OLIEHUBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
MPOBOJUTH ONBITHI IO MPOBEPKE MPEIOKEHHON TMIOTE3bI: MNIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYCHHBIE PE3yNbTaThl U J€daThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIOTE3BI;

co0uro1aTh MpaBuiia 6€30MacHOIO TPy/ia MpY MPOBEACHUN UCCIICIOBAHNUN B
paMKax  y4eOHOro  B3KCHepHUMeHTa, MpakTUKymMa W y4deOHo-
MCCIIEOBATENIbCKOM M TPOEKTHOW JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTETHLHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHUS;

pemarh pacy€THhIE 3aJaud C SBHO 3aJaHHOW MW HESBHO 3aJJaHHOM
¢u3znyecKkoil MoJeIbl0: Ha OCHOBaHMM aHallM3a YCJIOBHUS 0OOCHOBBIBATH
BBIOOp (Qu3MUECKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlayuu,
IPUMEHSTH POPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJIATHI (PU3UUECKUX
TEOpPUN MpPHU UCIOJIb30BAHUU MAaTeMaTHYECKUX METOJOB PEUICHUs 3ajady,
MPOBOAUTH PacUYEThl HA OCHOBAHUM MMEIOIINXCS JaHHBIX, aHAJIM3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOAbI PEUICHUSI ¢ YUETOM IMOTYYEHHBIX
pe3yIbTaTOB;

pemaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue NPUMEHEHUs 3HAHWM U3
pPa3HBIX pa3JenoB Kypca (PU3MKH, a TAKKE UHTETPAIUN 3HAHUN U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LETOYKY PACCyXJAEHUI C OOPOW HA U3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (U3NYECcKue SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHLIUAIIOB PaOOTHI U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOHUCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB;
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MIPUBOJIUTH TPUMEPHI BKJIaa POCCUMCKUX U 3apYOCKHBIX YIEHBIX-(DU3HUKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBATh U OLICHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHOU
NEATETLHOCTH YEJOBEKa, CBA3aHHOW C (PU3MYECKHMH TIPOIECCaMH, C
MO3UIINI FKOJIOTUUECKON O€30MacCHOCTH, MPEICTABICHUN O palliOHATIBLHOM
IPUPOAOTIOIH30BAHUN, & TAKXKE Pa3yMHOM HCIOIb30BAHUU JTOCTHKEHHM
HAyKW W TEXHOJOTUW JUIsl JaJbHEHIIero pa3BUTHUA YEJIOBEUYECKOTO
00I11eCTBA;

NPUMEHSATh pa3uyHble CocoObl padboThl ¢ MHpOpMALKEN (PU3HUECKOTO
CONIEPKaHUSI C WCIOJB30BAHMEM COBPEMEHHBIX HH(POPMAITMOHHBIX
TEXHOJIOTHU, TIPU 3TOM HCIOJb30BaTh COBPEMEHHbIE MH(GOPMAIIMOHHbIE
TEXHOJIOTUM JUIsI TIOMCKA, TEpepadOTKHU M TMpeAbsBICHUS Y4YEOHOU U
HAyYHO-TIOMYJIIPHOM WH(GOPMAIUH, CTPYKTYPHUPOBAHUS M WHTEPIPETAIINH
uHOpMAIMH, TOTYYEHHON W3 pPa3IUYHBIX WCTOYHHKOB, KPUTHUCCKH
aHANMM3UPOBAaTh  MOJIy9aeMyl0  WH(GOpPMAIMI0O ©W  OICHHWBATh €
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHUW, TaK U HA OCHOBE
aHaJM3a UICTOYHUKA MHPOPMAIINU;

TIPOSIBIISITh OpraHU3aIMOHHBIC " M03HABATEIILHBIE YMEHUS
CaMOCTOSATEIILHOTO PHOOPETCHHSI HOBBIX 3HAHHMH B ITPOIIECCE BBITIOJIHCHUS
MIPOCKTHBIX M Y4eOHO-UCCIEA0BATEILCKUX PadoT;

paboTath B TPYyIIE C MCIOJHEHUEM pPa3IUYHBIX COIMATBHBIX POJIEH,
IJIAHUPOBATH PAOOTy TPYIIIBI, PAIIMOHATILHO PACHIPENEISATh AesTEIHbHOCTD
B HECTAHJAPTHBIX CUTYyalMsIX, aJeKBaTHO OIEHWBATh BKJIAJ Ka)XXJOTO W3
YYaCTHHKOB TPYIIBI B PEIICHUE pacCMaTPUBAEMON TTPOOIICMBI,

MPOSIBJISITH MOTUBAIIMIO K OyayIieil mpodecCnoHaIbHON ASSTEIHHOCTH TI0
CHEIUAIBHOCTIM (hPU3UKO-TEXHUYSCKOTO TIPOQHIIS.

K xoHity oOyuenusi B 11 knacce ipeIMeTHbBIC pe3yJIbTaThl HA YIIIYOJIEHHOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

MOHUMATH POJIb PU3UKHU B IKOHOMHUUECKOU, TEXHOJIOTHUECKOM, COIUATHLHOM
U ATUYECKON cdepax esTEeIbHOCTH YeJOBEKa, POJib U MECTO (PU3HKHU B
COBPEMEHHOW HAYYHOW KapTHUHE MUPA, POJIb ACTPOHOMHH B NIPAKTHUECKOU
JEATEIIBHOCTH YEJIOBEKA M JAJbHEUIIEM HAay4YHO-TEXHHUYECKOM Pa3BUTHH,
3HaYCHHE OINUCATENbHON, CHUCTEeMATU3UPYIOMICH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKONW (PyHKUMN (PU3NUECKOW TEOpUr — SICKTPOAMHAMUKH,
CHELMAJIBHOM TEOpUH OTHOCUTENIBHOCTH, KBAaHTOBOM (U3HKH, pOJIb
¢uznueckoil Teopuun B (HOPMUPOBAHHUU MPEACTABICHUN O (DU3MUECKON
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KapTUHE MHpa, MECTO (PU3NYecKOW KapTWHBI MHpa B OOMmEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEICTABICHHUNA O TIPUPOJIC;
pasnuyaTh yCIOBUS MPUMEHUMOCTH MOJIeel (U3MUeCKUX Tell U MPOIECCOB
(s1BJI€HMIT): OTHOPOJHOE IIEKTPUUECKOE U OJHOPOJHOEC MArHUTHOE OIS,
rapMOHHUYECKHE KOJIeOaHMs, MaTEeMaTUYECKUA MAasTHUK, WIACATbHBIN
PY>KUHHBIN MasTHUK, TapMOHUYECKHE BOJTHBI, UJcaTbHBINA
KoJieOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIeJIel aToMa, aTOMHOTO Si7jpa U
KBaHTOBOW MOJIEJIH CBETA;

paznuyaTth ycioBHs (TpaHMIlbl, 00JIaCTH) MPUMEHUMOCTH (PU3MUYECKHUX
3aKOHOB, TIOHMMAaTh BCEOOIIMIA XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB H
OTPaHUYCHHOCTD MCITOJIH30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIC TPOIECCHl U SIBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIC TIOJIOKEHUS U 3aKOHBI JJIEKTPOJUHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOTO 3apsana, cuina Awmmnepa, cwia JlopeHua, 3akoH
AJEKTPOMArHUTHOW  WHAYKIMM, TnpaBwio  Jlenma, cBa3p  JC
CAMOMHAYKIIMM B DJJIEMEHTE DOJEKTPUYECKON IIEMd CO CKOPOCTHIO
WU3MEHEHHS CUJTBI TOKA, TTOCTYJAThl CIIEIIUAIbHON TEOPUH OTHOCUTEILHOCTH
OUHIITEHA);

aHATM3UPOBATh U OOBSICHATH KBAHTOBBIC TIPOIIECCHI U SBJICHUS, HCTIONB3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHWE  ODWHINTEHHA IS
doTordekra, mepBuIit 1 BTOpOU MocTynaThl bopa, MpUHIKIT COOTHOIICHUS
HeonpenenéHHocte [eiizenOepra, 3aKOHBI COXPAHEHUS 3apsOBOTO U
MacCOBOTO YHCEII U PHEPTUH B SJIEPHBIX PEAKITUAX, 3aKOH PaIMOAKTUBHOTO
pacmajna);

OMKCHIBATh (PU3WYECKUE TPOIECCHl U SIBJICHUS, HCIOIB3YS BEITUYUHBI:
HaAMPSHKEHHOCTD JICKTPUYECKOTO TOJISA, TOTSHITUAT JIEKTPOCTATUYECKOTO
MOJISI, Pa3HOCTh TIOTCHIIMAJIOB, JJICKTPOJBIDKYINAS CHWIa, WHIYKITUSI
MarHUTHOTO TIOJIsl, MAarHUTHBIA TOTOK, cWja AMIepa, WHIYKTHBHOCTD,
AJICKTPOJBIKYINAS CHJIa CAMOWHIYKIIMM, JHEPTUS MAarHUTHOTO ITOJIS
MIPOBOJIHUKA C TOKOM, PENIATUBUCTCKUN UMITYJIBC, TTOJIHASI DHEPTHUSI, SHEPTUSI
MOKOSI CBOOOTHOM YaCTHIIBI, SHEPTUS M UMITYJILC (POTOHA, MACCOBOE YHCIIO
U 3apsij siApa, SHEPTUS CBSI3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SIBJICHUIA:
AJIEKTPOMATrHUTHAS WHIYKIWS, CAMOWHIYKITUS, PE30HAHC, MHTep(epeHIIns
BOJH, Judpakmus, JTUCTEPCHs, TIOJHOE BHYTPEHHEE OTpakKeHHE,
doTornextpuaeckuii 3pdext (bhotorddexr), anpda- u 6eTa-pacmast aaep,
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raMma-u3iIydeHue siep, Gu3ndeckre NPUHIUIBI CIIEKTPATbHOTO aHATTN3a U
paboTHI N1a3epa;

OTpEENATh HaIpaBiICHUE WHIYKIMA MArHUTHOTO MOJIsi MPOBOJHHMKA C
TOKOM, CHJIbI AMmIiepa u cuiibl JIopeHiia;

CTPOHUTH U300pakeHHe, CO3]aBAEMOE TNIOCKUM 3€pKaJioM, TOHKOHM JTMH30M,
Y PACCUUTHIBATH €r0 XapaKTEPUCTHUKHU;

MPUMEHSATh OCHOBOIOJATAIONINE ACTPOHOMUYECKUE MOHSATUSA, TEOPUH U
3aKOHBl JUI aHaiu3a M OOBSICHEHHs  (U3MYECKHUX IPOLECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3HBIX CUCTEMAX, B MEKTAIAKTUYECKOU
cpeje; ABUKEHUSI HEOECHBIX Tel, IBOJIIOLNUHU 3BE31] U BCelleHHOI;
IPOBOJUTH HCCIIEOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYHUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MMOJYYECHHOM 3aBUCUMOCTH
(¢u3MYEeCKUX BEIUMYMH B BHUAE TIpadukoB ¢ Y4YETOM aOCOIIOTHBIX
NOTPEIIHOCTE  M3MEPEHUW, JeNlaThb  BBIBOABI IO  PE3yJbTaTam
UCCJIEI0BAHNUS;

MPOBOJUTh KOCBEHHBbIC M3MEPEHHS (U3MYECKUX BEIMYMUH, IMPU HTOM
BBIOMpPATh ONTHUMAIBHBIA METOJIT M3MEPEHUs, OLIEHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUM;
MPOBOJUTH OMBITHI IO MPOBEPKE MPEAJIOKEHHOW TMIIOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIIM3UPOBATh
MOJYYEHHbIE pE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyCce€ MPEMJIOKEHHOU
TUIIOTE3BI;

OMKCHIBATH METObI MOTYYEHHUSI HAYUYHBIX ACTPOHOMHUYECKUX 3HAHUM;
coOJII01aTh MpaBuiia 6€30MacHOro Tpy/ia MpU MPOBEICHUN UCCIIEI0BAHUI B
pamMKax  y4eOHOro  OKCIEpUMEHTa, TNpaKTUKymMa ©W  y4eOHO-
UCCJIENOBATENBCKOM W IMPOEKTHOM JEATEIBHOCTH C HCIOJb30BaHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00OpaTOPHOTO 000PYA0BaAHUS;

pemarh pacy€THplE 3aJaud C SBHO 3aJaHHOW M HESBHO 3aJaHHOM
(Gbu3MUecKol MOJEeNbl0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BHIOMPATH
bu3ndecKkue MoJen, OTBEYAloNue TPEeOOBAaHUSM 3aJadyH, MPUMEHSThH
dbopMyIIBl, 3aKOHBI, 3aKOHOMEPHOCTA M TOCTYNATHl (DU3UYECKUX TEOPUI
OpU  HUCIOJB30BAHUM MaTEMaTHYECKMX METOAOB pEIIeHHs  3ajad,
MPOBOJUTH PACUETHl HA OCHOBAHWU UMEIOIIUXCS JaHHBIX, AaHAIU3UPOBATh
pEe3yAbTaThl U KOPPEKTUPOBATH METOJIbl PEUICHUS C YUYETOM MOJYYEHHBIX
pE3yNbTATOB;

pemarb KadeCTBEHHBbIE 3aJaud, TpeOyrollue NPUMEHEHUs 3HAHWM W3
Pa3HbIX pa3lesoB Kypca GU3MKH, a TaKKe UHTETpalliy 3HAHUN U3 APYTUX
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IPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAUBATH JIOTHUECKYIO
LEMOYKY PACCYKJIEHUI C ONIOPOIl HA N3yUYEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECcKue SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHHS OCHOBHBIX
NPUHIUIIOB Pa0OTHI U3MEPUTENIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTHYECKUX MPOLIECCOB;

MPUBOAUTH TPUMEPHI BKJIaa POCCUUCKUX U 3apYyOSKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAYyKH, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIETO0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI;

aHANIM3UPOBAaTh U OLIEHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOJICTBEHHON
NEeSATEIbHOCTH 4YEJIOBEKa, CBA3AHHOM C (PU3MYECKUMHU NIPOLECCaMU, C
HO3UIMI 3KOJIOTHYECKON 0€30MaCHOCTH, NMPEACTABIECHUI O pallMOHAIbHOM
MIPUPOJIONIOIB30BAHUY, & TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTHKEHUMN
HAYKH M TEXHOJOTHM JUIsl JAJIBHEHIIETO PAa3BUTUS YEJIIOBEYECKOTO
00IIIeCTBA;

NPUMEHSATh Pa3iuyHble CIOCOObl paboOThl ¢ MHPOpMaLUEH (PU3UYECKOTO
COJEp’KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU ATOM HCHOJIb30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIE
TEXHOJIOTUM ISl TOMCKA, NEpepadOTKM M MpeAbsSBICHUS Y4YeOHOU U
HAy4YHO-TIOMYJISIPHOU MH(OPMAIUKU, CTPYKTYPUPOBAHUS U UHTEPIPETALINH
uHhoOpMaIuKU, TOJMYYECHHON U3 PA3IUYHBIX HCTOYHUKOB, KPUTUYECKH
aHANMM3UPOBaTh  TOJIy4aemMyro  UWHGMOpMAIMI0O ©W  OICHHWBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHUM, TaK U HA OCHOBE
aHalIKM3a UICTOYHUKA HHPOpMaLIUK;

POSIBIISIT OpraHu3aluOHHbIE U M03HABATENIbHbIE yMEHUs
CaMOCTOSITENILHOTO MPUOOPETEHUSI HOBBIX 3HAHUH B MPOLIECCE BBHITOJIHEHUS
MIPOCKTHBIX M Y4EOHO-HUCCIEA0BATEIbCKUX PAdOT;

paboTath B TpyNIle C MCIOJHEHUEM pPa3IUYHBIX COIMAJBHBIX POJIEH,
IJIAaHUPOBATH PAOOTy TPYIIbI, PAIIMOHATIBHO PACHPENEsATh AesTEIbHOCTD
B HECTAaHJAPTHBIX CUTYyalMsIX, aJ€KBaTHO OLEHUBATH BKJAJ KaXIOTrO W3
YYaCTHUKOB TPYIIBI B PEIIICHUE pacCMaTPUBAEMON TTPOOIIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyayiiel npodecCHOHATbHON AEITeTbHOCTH O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO POdUIIS.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoaudecTBO 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM
KonTposbHbie
n/n NPOrpaMmblI Bcero IIpakTuyeckue padoTnl
padoThI
Paznea 1. HAYUYHBIA METO/ TIO3HAHUSI ITIPUPO1bI
1.1 HayuHblif MeTO1 TO3HAHUS IPUPOIBI 6
Wroro mo pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 JnHamuka 10
2.3 Craruka TBEpAOro TeNa 5
2.4 3aKOHBI COXPaHEHUSI B MEXaHUKE 10
Wroro mo paszneny 35
Paznen 3. MOJIEKYJIIPHASA ®U3UKA U TEPMOJIUHAMHUKA
3.1 OCHOBBI MOJIEKYJISIPHOKUHETHUECKON TEOPUH 15
3.2 TepmonnHamuka. TennoBble MalTuHbI 20
33 ArperatHbie cocTosiHus BenecTBa. Da3oBwie 14 1
TIEPEXO0JIbI
Hroro no paszneny 49
Paznen 4. JIEKTPOJANHAMUKA
4.1 DIEKTpUYECKOE 0 24 1

30



4.2 [TocTOSIHHBIM 27EKTPUUECKUN TOK 24
4.3 Toxu B pa3IMyHBIX Cpeaax 6
Hroro no pazaeny o4
Paznen 5. PUSHUECKHUMN MPAKTUKYM
5.1 ®u3nyecKuil NPakKTUKYM 16 16
Utoro no pazneny 16
PesepBHoe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KJIACC
No 11/ HaumeHoBaHue pa3jiesioB U TeM KoandecTBo yacon
) MpOorpamMmsbl Bcero KonTposibHbIe padoThI IpakTnyeckune padoThl

Paznen 1. 9JIEKTPOJUHAMMUKA

1.1 MaruutHoe nose 14

1.2 DJIeKTpOMarHuTHask UHIYKIUS 13 1
Uroro no pazneny 27
Pa3nea 2. KOJIEBAHUSI U BOJIHbBI

2.1 Mexanndeckue KoiaeOanns 10

2.2 DNEeKTPOMarHUTHHIE KOJIEOaHUS 15

53 MexaHn4YecKre U JICKTPOMArHUTHBIE 10 1

BOJIHBI

2.4 Omruka 25 1
Hroro no paszneny 60
Pa3nea 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

3.1 Ocnosrsl CTO 5 1
Uroro no pazaeny )
Pa3nea 4. KBAHTOBAS ®U3UKA

4.1 KopmyckynsgpHo-BOITHOBOH Ayalini3m 15

4.2 dusuka atoMma 5

43 ®du3nka aTOMHOTO S7pa U 3JIEMEHTAPHBIX 5

YACTHIL

32



Hroro no pazneny

25

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 ‘ DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 12
Hroro no pazaeny 12
Pazzen 6. PU3HUYECKHUI MPAKTUKYM
6.1 ‘ Ou3nyecKuil MPakTUKyM 16 16
Wroro mo pazneny 16
Pazgen 7. OBOBIIAIOIIEE IOBTOPEHHUE
Cucremaruzanus u 00001eHne
71 IPEIMETHOTO COJIEPYKAHUS U OIIbITa 15
' NeSITeTLHOCTH, TPUOOPETEHHOTO TPU
u3ydeHnu kypca gusuku 10 — 11 kimaccon
Hroro no paszneny 15
PesepBHoe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16

33



10 KUIACC

HOYPOYHOE INTAHUPOBAHHUE

34

No

n/n

Tema ypoka

®dusnka — pyHaaMeHTaIbHAas HayKa
0 IIpUpoJe.

Bcero

KoauuecTBO 4acoB

KonTposbHbIe padoThI

IpakTnyeckue padoThl

Mara usyyenust

HayuHblii METOT TO3HAHUS U METOBI
WCCIICIOBaHUS (PU3NICCKUX SBIICHUN
DKCIEPUMEHT U TEOPHs B MPOILIECCE
Mo3HaHus npupoabl. HabmoaeHue u
HKCIEPUMEHT B (PU3UKE

Crioco0b1 u3MepeHus (PU3NIECKUX
BEJIMYMH

AOCOoNIOTHAS U OTHOCHUTEIILHAS
MIOTPEIIHOCTH U3MEPEHUIN
(bU3MYECKUX BEIUYNH

MopenupoBanue B pusuke. Ponb u
MecTO (PU3UKU B GOPMUPOBAHUU
COBPEMEHHON HAyYHOU KapTUHBI
MHpa, B IPAKTUYECKON
JESTENBHOCTH JIIOAEH

Mexannueckoe aBmxenue. Cucrema
orcueta. OTHOCUTEIBLHOCTD
MEXAHUYCCKOT'O ABUKCHUA. pr[MafI
1 oOpaTHas 3a/1a4d MEXaHUKH
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Pannyc-BekTop maTepuaibHOU
TOYKH, €ro IIPOEKILUU HA OCH
KoopauHar. Tpaexkropusi.
[Tepememenue. Cxkopocts. Ux
IIPOEKIIMH HA OCHU KOOPAMHAT

PaBHOMEpHOE NIPSIMOJIMHEWHOE
nBkeHue. I'paduueckoe onucanue
PaBHOMEPHOTO MPSIMOJIMHEHHOTO
JIBYDKEHUS

10

11

12

13

CrnoxeHue nepemMeieHnii u
ckopoctel. Pemenue 3amgau

HepaBHoMmepHOe nBUKEHHE.
MrHoBeHHas1 CKOPOCTb. Y CKOPEHUE.
[IpsiMonHENHOE IBU>KEHHE C
MOCTOSIHHBIM YCKOPEHUEM

I'paduueckoe onucanue
MIPSIMOJIMHENHOTO JBUKEHHUS C
IIOCTOSIHHBIM YCKOPEHUEM

CBoOoaHoe majieHue. Y CKopeHue
cBOOOIHOTO MaJeHMs. 3aBUCHMOCTD
KOOpPJUHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHH U UX TpapuKu

14

JIBrokeHue Tena, OpOIIEHHOTO MO/
YTJIOM K TOPU30HTY

15

KpuBonuHeliHOE 1BUXKEHHE.
JIBrKEHHE 10 OKPYKHOCTH. YTJI0Bast
Y JIMHEWHas ckopocTh. [lepron
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16

17

18

yactora. LleHTpocTpemMurensHoe u
IIOJIHOE YCKOPEHHE

KontponbHas paboTa mo teme
"Kunematnka"

IIepBb1if 3ak0oH HproTOHA.
HNuepimanbHble CUCTEMBI OTCUETA.
[IpuHIUIT OTHOCUTETBLHOCTH
l'anunes. HemnepuuansHbie
CHCTEMBI OTCUETA

Cuia. PaBHOJEHCTBYIOIIAs CUJIa.
Bropoii 3akon Hetotona. Macca

19

20

21

B3aunmoneiicteue ten. Tperuil 3aKoH
Herorona

[IpuHIMIT Cynepno3unuu Cull.
Pemenue 3anau Ha npuMeHeHne
3axkoH0B HeroToHAa

3akoH BCCMUPHOI'O TATOTCHUA.

OKBUBaJICHTHOCTD FpaBHTaHHOHHOﬁ
n HHepTHOﬁ MacCcChbI

22

Cuna TsKeCTH M YCKOpEHHe
CBOOOJIHOTO MaJeHUs

23

JIBmkeHne HeOECHBIX Te U UX
HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHYECKasi CKOPOCTb. 3aKOHBI
Kennepa
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24

25

26

Cuna ynpyroctu. 3akoH ['yka. Bec
Telna

Cuna tpenus. [Ipupona v BUIbI cuil
TpeHusi. JIBUKEHHUE B KUJIKOCTH U
rase ¢ y4€ToM CHUJIbI COIIPOTUBIICHUS
Cpelibl

Jasnenune. [ mapocrarnyeckoe
napienune. Cuiia Apxumena

27

AOGCOTIOTHO TBEPAOE TEIIO.
[MTocTynarensHOE U BpaIlaTeIbHOE
JBMDKCHUE TBEPJIOTO TeJia

28

29

30

MOMEHT CUJIbI OTHOCHUTEIIBHO OCH
BpaieHus. [1mevo cuibl

CnoxxeHue Cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxecTn
TeJa. Y CIIOBHS paBHOBECHS TBEPIOTO
Tena. Buael paBHOBECHs

Pemenue 3agau

31

KonTponbhas padota no teme
"Munamuka. CTaTuKa TBEPIOTO
Tena"

32

NMnynbsc MmaTepualbHOM TOYKH,
CUCTEMbI MaTepUAIbHBIX TOUEK.
[lenTp Macc cucTteMbl MaTEPUAIIBHBIX
To4eK. TeopeMa 0 IBM>KEHUH LIEHTPA
Mmacc
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33

I/IMHy.]IBC CHJIBI U UIBMCHCHUC
HMITyJIbCA TeJa. 3aKOH COXPAHEHUs
HUMITyJIbCA. PeaxTuBHOC JABMOXKCHUC

34

35

MoOMEHT uMITyJIbCa MaTepuaIbHON
touku. [Ipencrasienue o
COXPAaHEHWH MOMEHTA UMITyJIbCa B
LEHTPAJIBHBIX MOJISAX

Pemenue 3agau

36

PaGota criel Ha MaJIOM U Ha
KOHEYHOM IIEPEMEIICHHH.
I'paduueckoe npeacTaBICHHE
paboThI crjIbl. MOIIHOCTD CHJIBI

37

Kunernueckas sneprus. Teopema 00
N3MEHEHUN KHHETHUECKOMU SHEPTUn
MaTepUaIbHOU TOUKH

38

[TorenmanpHbIe U
HEMOTEHIUAJIbHBIEC CHUJIBI.
[TorenmanesHas 3Heprus. Bropas
KOCMHUYECKasi CKOPOCTh

39

Tperbst KOCMUYECKast CKOPOCTb.
CBs13b pabOTHI HEMTOTEHITUATBHBIX
CHJI C U3MCHEHHEM MEXaHNICCKOU
SHEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHEHHUs MEXaHWYECKON IHEPTUN

40

Yipyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

bepnynnu nis uaeanbHON )KUAKOCTH
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KonrponsHas pabora o Teme

41 " "
3aKOHbBI COXPAHEHHUS B MEXaHUKE

PazBuTue npeacraBieHuii 0 Npupoie

42 Ter10Thl. OCHOBHBIE TIOJIOKEHUS
MKT. duddysus. bpoynosckoe
JIBUKCHHEC
CtpoeHnue ra3000pa3HbIX, KUIKUX U

43 TBEPABIX TeJ. XapaKTep JABUKCHUS U
B3aMMO/ICIICTBHS YaCTHI] BEIIECTBA
Macca u pazmepbl MOJIEKYJT

44 (aromoB). KomvecTBo BermiecTBa.
[Tocrosinnas ABoraapo

45 Temneparypa. Temiosoe
paBHoBecue. [Ikana Llenpcus

46 Pemenue 3amau

47 WNneanbueiii ras. I'a3oBbie 3aKOHEI

48 YpaBHenue Menpeneena-
Kianeiipona. Pemenue 3anau

49 AbcoutoTHas TeMnepaTtypa. 3aKoH
JanbToHa
W3omporeccsl B uaeanbHOM rase ¢

50 MTOCTOSIHHBIM KOJIMYECTBOM
BElIECTBA
I'padnueckoe npencraBieHne

51 M30IPOIIECCOB: U30TEPMA, U30X0Pa,

nzobapa
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52
53

OcnoBHoe ypaBauenue MKT

Pemrenue 3anau

54

CBs3b a0CONIOTHOM TeMIepaTypbl
TEPMOJMHAMHYECKON CUCTEMBI CO
CpEeIHEW KUHETUYECKOHN SHEpruen
IIOCTYIATEIBHOTO TEIJIOBOIO
JBUKECHMSI €€ 4aCTHULL

55

O000111eHIE U CUCTEMATHU3ALIS
3ganuii mo reme "Ocuosel MKT"

56

57

58

59

KonTponbHas padoTa 1mo Teme
"OcHoBel MKT"

TepmoanmHamMuyeckas CUCTEMA.
3ajanue BHEMIHUX yciuoBuil s T/
cucTeMbl. BHenHue u BHyTpeHHUE
napametpsl. Ilapamerpsr T/
CUCTEMBI KaK CpeJHUE 3HAYCHUS
BEJIMYYH, OIIMCHIBAIONIUX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE

Hynesoe Hauaso TepMogMHAMUKH.
CamonpounsBomabHas penakcanus T/
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO

Mogenp uaeaabHOIo ra3a B

TCPMOJAUHAMUKE. YcaoBus
IMPUMCHUMOCTHU 3TOI MOoAEIU

60

YpaBHenue Menpeneena-
Kunaneiipona u BelpaxkeHue ist
BHYTPEHHEHN HEpruun
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61

BeIpaxxenue 11 BHyTpeHHEH
SHEPTUH OJHOATOMHOI'O UJEAIBHOIO
rasza. KBazucrarnueckue u
HECTaTUYECKUE IIPOLECCHI

62

OnemeHTapHas paboTa B
TEepMOJIMHAMKKe. Brraucienue
paboThI 1o rpaduKy mporecca Ha
pV-auarpamme

63

64

Tennonepenaya kak crnoco6
M3MEHEeHUs1 BHyTpeHHel sHepruu T /1
CUCTEMBbI 0€3 coBeplLeHUsI pabOThI

KOHBGKHI/IH, TCIIOIIPOBOJHOCTD,
H3JIy4YCHUC

65

66

KonmduecTBO TEMIOTHI.
TemnoéMmkocTh Tena. Y aeabpHas u
MOJISIpHAsl TETUIOEMKOCTH BEIIECTBA.
VY enpHas TenuoTa CropaHus
TOILJINBA

Pacuér xonuyecTBa TEIIIOTHI IPH
TeIIoneperaye

67

68

69

[TonsiTue 06 anuabaTHOM TpoIecce.
[IepBblil 3aKOH TEPMOAMHAMUKH

KonuyectBo TemnoTs! 1 paboTa Kak
Mepbl U3MEHEHUs] BHYTPEHHEN
sHepruu T/I cucremel

Bropoii 3aK0H TEpMOJIUHAMHUKY 1JIs
PAaBHOBECHBIX U HEPABHOBECHBIX
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70

71

npoueccoB. HeobpaTtumoctsb
IIPUPOIHBIX IIPOLIECCOB

[TpuHIMIIBI AEHCTBUS TEMIOBBIX
maruH. KITJT

MaxkcumanbsHoe 3Hauenue KIIJ1.
[uxn Kapno

72

73

74

Pemenue 3anau

DKOJIOTUYECKHUE aCIEKThI
WCII0JIb30BaHUSI TEINIOBBIX
nsurateneil. TernnoBoe 3arpsa3HeHue
OKpY>Karollen cpeibl

Pemenue 3agau

75

76

77

78

O000111eH1E U CUCTEMATHU3ALIMS
3HaHui o teme "TepMoaguHaMuKa.
TemmoBsie MaIUHB"

KonrtponbHas pabora no Teme
"TepmoanHamuka. TernioBbie
MaluHb!"

[TapooOpa3zoBaHue 1 KOHJEHCAIIHSL.
Hcnapenue u kunenue. Y neybHas
TeII0Ta MapooOpa3oBaHUs

HaCBIHIGHHBIe 1 HCHACBIIIICHHBIC
Tapsl. KauecTBeHHas 3aBUCHMOCTD
IIJIOTHOCTHU U JaBJICHUA
HACBIIICHHOT'O I1apa OT
TEMIICPATYPhbI, UX HE3aBUCUMOCTD OT
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00bEMa HACKIIIEHHOTO Tapa.
3aBUCUMOCTh TEMIIEPATYpPhl KUIIEHUS
OT JAaBJICHHUA B XKHUJAKOCTHU

BraxxnocTs Bo3ayxa. AGCOMOTHAS U

7 OTHOCHTEJIbHAS BIAXKHOCTb

80 Pemenue 3amau
TBépnoe Teno. Kpucrammueckue u

81 amMopQHbIC Tena. AHU30TPOTIHS
CBOMCTB KPHUCTAJUIOB
[1naBneHue u KpucTamU3anus.

82 VY nenpHas TEII0Ta TUIABICHUS.
CyOmumarust
Jlebopmariuu TBEPAOTO TEA.

83 Pacrsxenue u cxarue. Cnur.
Monyins HOnra. IIpenen ynpyrux
nedopmariuit
TemmoBoe paciimpeHne KUAKOCTEN U

84 TBEPABIX T€JI. AHTAPMOHU3M
TETJIOBBIX KOJIeOaHUN 4acTHIl
BELIECTBA

85 [IpeoGpa3oBanue sHEPrUM B
(ba3oBBIX Mepexoax

86 YpaBHEHHE TEIIOBOTO OajaHca

87 Pemenue 3amau

88 [ToBepXHOCTHOE HaATSKEHNE.

Kanumsapneie sBnenus. laBnenue
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89

90

91

92

1o HCKpHBHeHHOﬁ MMOBCPXHOCTBIO
xunkoctu. Popmyna Jlamtaca

O0001IeHre B CUCTEMATH3aIUs
3HaHUM 1o Teme "ArperaTHble
COCTOsIHUS BelecTBa. Da30BEIC
nepexonr"

KontponbHas paboTa mo teme

"ArperaTHble COCTOSIHHS BEILIECTBA.
®dazoBble epexo b

BHeKTpI/ISaHI/IH Tel U e€ IIPOABJICHUA.

DnekTpuyeckuit 3apsia. /IBa Buaa
AIEKTPUICCKUX 3aPsI0B.
[IpoBOTHHMKH, TUAIIEKTPUKH U
MOJIYIIPOBOTHUKH

DOneMeHTapHBIN AEKTPUIECKUI
3apsj. 3aKOH COXpaHEHUs
JJIEKTPUYECKOT0 3apsaa

93

B3anmoneiicTre 3apsioB.
Toueunsble 3apsaael. 3akoH Kynona

94

95

Pemenue 3agau

Onektpuueckoe nose. Ero nelictue
Ha DIIEKTPUIECKHE 3apsiIbI

96

Hanpsisk€HHOCTB AIEKTPUYECKOro
nosist. [1po6uslit 3apsia. JIunun
HaNPsKEHHOCTHU JIIEKTPUUECKOTO
nojsi. OJHOPOJHOE DIEKTPUIECKOE
oJie




IloTeHMaAILHOCTD
97 3JIEKTPOCTATUYECKOTO MOJISA.
Pa3zHocTh moTeHIIMAIOB U

HAIIPs>KCHUEC

[TorenmansHas 3HEPTUs 3apAa B
98 3JIEKTPOCTATHYECKOM II0JIE.

IloTennman QJICKTPOCTATUICCKOI'O
I10JI4

CBs13b HANPSHKEHHOCTH TIOJISI U
99 Pa3HOCTH MMOTCHIIMAJIOB IS
ANEKTPOCTATUICCKOTO TIOJIS
[TpuHIHMIT CYTIEPIO3UIIUN

100 .
JIEKTPUUYECKUX TOJIeH

101 Pemrenne 3agau

102 [Tone Toueunoro 3apsana. [lome
PaBHOMEPHO 3apsHKEHHOM cepbl

ITone paBHOMEPHO 3aps’KEHHOTO 110
00bEMy mapa. [lone paBHOMEpHO
3apsHKEHHON OeCKOHEeuHOU
IIJIOCKOCTH

103

104 HpOBOJlHI/IKI/I B DJICKTPOCTAaTUYCCKOM
mnoue. YcioBue PAaBHOBCCHUA 3apa10B

105 JIMDIIEKTPUKHY ¥ TIOJIYIIPOBOJHUKH B

OJICKTPOCTATUYCCKOM II0JIE
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Konnencarop. 251eKTpoEMKOCTD

106 KOHJICHCATOpa. DICKTPOEMKOCTh
IIJIOCKOTO KOHJIEHCATOpa

107 [TapannensHOE COeTMHEHUE
KOH/JIEHCAaTOPOB

108 IlocnegoBarenbHOE COEqUHEHNE
KOHJICHCATOPOB

109 DHeprus 3apsKEHHOTO
KOHJIEHCAaTOpa

110 Pewenue 3amau

111 JIBr>keHue 3apsKEHHOM YacCTULIBI B
OJTHOPOJTHOM DJICKTPHYECKOM I10JIe

112 Pemenue 3agau
O0o001IeHNEe U CHCTEMATH3ALIHS

113 3HaHUH MO TeMe "DIEeKTpUYECcKoe
mojie"

114 Kontponbnas paboTa mo teme
"OnexTpuueckoe noiue"
Cuna toka. ITocTOSHHBIN TOK.

115 VYcnoBus cyecTBOBaHUS
MTOCTOSTHHOTO JIEKTPUUECKOTO TOKA

116 Hcrounuku Toka. Hanpsbkenue u
OJIC

117 3akoH OMa U1t yJacTKa LETH.

QHCKTpI/I‘{CCKOC COIIPOTUBJICHHUC
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3aBUCUMOCTb COIIPOTUBIICHUS
OJTHOPOJIHOTO IIPOBOJJHUKA OT €TI0

118 JUTMHBI ¥ IO/ TOTICPEYHOTO
ceueHus

119 VY ienpHOE CONPOTUBIICHUE
BeliecTBa. Pemenue 3agau
[TocnenoBarenpHOE, TapaIIETBLHOE,

120 CMEIIaHHOE COEIUHEHUE
MIPOBOJHUKOB
Pacuér pa3BeTBIEHHBIX

121 aNeKTpUUecKux 1enei. [Ipapuma
Kupxroda

122 Pemrenue 3amau

123 PaGora snekTpuyeckoro Toka. 3akoH
Jxoyna —Jlenua

124 Pemenue 3amau
MOUIHOCTB 3JIEKTPUYECKOTO TOKA.

125 TerroBass MOIITHOCTH, BEIZIEIIEMast
Ha pe3nCTope

126 Pemenue 3amau

127 O/1C u BHyTpEeHHEE COMPOTUBIICHNE
HMCTOYHUKA TOKA

128 3axon OMa 1715 TOJTHOM (3aMKHYTO )
AJIEKTPUYECKON e

129 Pemenue 3amau

130 MOIIHOCTh UCTOYHHUKA TOKA
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131 KopoTtkoe 3ambikanmne

132 Konpnencarop B 1ienu nocTosIHHOTO
TOKa

133 Pemenue 3amau

134 Permrenue 3agad mo reme
"IIoCTOSIHHBIN 31EKTPUUECKUI TOK"

135 Pemenue 3ana4 no teme
"ITocTOSHHBIN NEKTPUUECKUN TOK"

136 Pewmenne 3amau o reme
"TloCcTOSIHHBIN 31EKTpUUYECKUIM TOK"
O00011IeHIE U CUCTEMATU3AIUS

137 3HaHui o teme "llocTosHHBIN
AIEKTPUUYCCKUN TOK"

138 KonrtponbHas pabora no teme
"TIoCTOSHHBIN 2IEKTPUUECKUI TOK"
DnexTpuyeckas IpoBOAUMOCTh

139 Pa3IMYHBIX BEIIECTB.
DNeKTpUYECKUil TOK B MeTaax.
CBepXIpoBOIUMOCTh
DNeKTpUUECKUi TOK B pacTBOpax U

140 pacruiaBax 3JeKTPOJIUTOB. 3aKOHBI
®Dapazes U1 HIEKTPOIU3a

141 DnexTpuuecKuil ToK B razax. [lmazma

142 DNEeKTpUUECKUil TOK B BaKyyMe.

BakyymHbie npu6opsl
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143

144

DNEeKTPUUYECKHI TOK B
MOJTYIIPOBOTHUKAX

[TonynpoBOIHUKOBBIE TPUOOPHI

145

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue cuiibl TOKa U
HaNpsHKEHUs B LIETIH OCTOSHHOTO
TOKa IPH ITOMOIIIM aHAJIOTOBBIX U
IU(GPOBBIX U3MEPUTEIBHBIX
pubopoB" unu "3HAKOMCTBO C

1 poBoii 1aboparopueit mo
¢uszuke. [Ipumeps! u3MepeHus
(U3NYECKUX BETUYMH TP TTOMOIIH
KOMIIBIOTEPHBIX 1aTYMKOB"

146

147

du3nuecKuil MPaKTUKYM 110 TEMe
"N3y4yeHre HepaBHOMEPHOTO
JIBUKEHMS C LIEJIbIO OIPEIETICHUS
MIHOBEHHOH cKOpocTH"

Pu3HYECKUl IPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHusl Ipu
MPSIMOJIMHEHTHOM PaBHOYCKOPEHHOM
NBIDKECHUU 110 HAKJIOHHOU
wiockoctu" win "Hccnenosanue
3aBUCHMOCTH IIYyTH OT BPEMEHHU MPH
PaBHOYCKOPEHHOM JIBHKE€HUN"

148

@u3NYeCKUil NPAKTUKYM IO TEME
"N3mepeHue yCKOpeHHsi CBOOOTHOTO
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149

nageHust" win "M3yuenue nBUKeHUs
Tela, OPOIIEHHOT0 TOPU30HTAIBHO"

®u3nYECKUi MPAKTUKYM 10 TEME
"N3y4yeHue nBU>KEHUA TeJla MO
OKPYKHOCTH C IIOCTOSIHHOM 10
MOJYJIIO CKOPOCTBIO" WK
"HccnenoBanue 3aBUCUMOCTH
Teproja OOpaICHIS] KOHMYECKOTO
MasITHHUKA OT €ro MapaMeTpoB"

150

151

152

@uU3NYECKUN IPAKTUKYM 110 TEME
"U3mepeHue paBHOICUCTBYIONIEH
CHWJIBI TIPU ABUKEHUU OpycKa 1Mo
HaKJIOHHOM TUIOCKOCTH" WK
"[IpoBepka rurnoTe3sl O
HE3aBUCHUMOCTH BPEMEHU JBUKEHUS
Opycka 1Mo HaKJIOHHOM MIIOCKOCTH Ha
3aJJaHHOE PacCTOSIHUE OT €ro Macchl”

@uU3NYECKU NPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CUIT
YIIPYTOCTH, BO3HUKAIOIINX B
IpY>XHHE U PE3UHOBOM 00pasiie, OT
ux gedopmarun" win "Nzyuenue
JIBUKEHUSI CUCTEMBI TeJl, CBA3aHHBIX
HUTBIO, IEPEKUHYTON depe3 JETKUil
010K"

Pu3NYeCKUil IPAKTUKYM 110 TEME
"N3mepenue kodhuimenTa TpeHus
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153

10 BEJINYMHE YTIIOBOIO
Kod(ulreHTa 3aBUCUMOCTH
Frp(N)" win "UccnenoBanue
JBUKEHHs OpyCKa 10 HaKJIIOHHON
IJIOCKOCTH C IEPEMEHHBIM
kod(durmeHTom TpeHus" nIu
"N3yueHue NBUKEHUS rpy3a Ha BaLy
¢ Tpenuem"

Ou3nyeckuil MPakTUKyM IO TeMe
"UccnenoBanue ycnoBui
paBHOBecHs TBEPIOTO Tea,
HMMEIOILETO OCh BpalleHus" Wiu
"KoHcTpyupoBaHue KpOHIUTEIHOB U
pacuér cui1 ynpyroctu" uiu
"N3y4yeHne ycTOHYMBOCTH TBEPIOTO
TeJa, UMEIOIIEro IJI0Ialb OmophI"

154

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"N3mepenue umiynbca Tena mno
TopMo3HoMmy nyTu" uin "U3mepenune
CHJIBI TSITH, CKOPOCTH MOJIETH
AIEKTPOMOOHJISI U MOIIIHOCTH CHJTBI
Taru" nin "CpaBHEHUE U3MEHEHMUS
HMITyJIbCA TEJIA C UMITYJIBCOM CHJIBI"
nnu "HccnenoBanue coxpaHeHuUs
HMITyJIbCA TIPU YIIPYTOM
B3auMoeicTBun" wim "M3mepenne
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155

KMHETHUYECKOM YHEPruu Telia Mo
TOPMO3HOMY ITyTH"

DU3NYECKUI TPAKTUKYM I10 TEME
"U3y4yeHue u30TepMUYECKOro
nporecca (pEKOMEHI0BaHO
WCIOJIb30BaHUE ITUPPOBOI
naboparopun)" unu "M3ydeHue
M30XOPHOTO Tporiecca’ uiun
"N3y4yenue n3obapHoro npoiecca”
nunu "lIpoBepka ypaBHEeHUs
cOCTOSIHUSA"

156

Pu3NYECKU IPAKTUKYM 110 TEME
"U3mepenue ynenpHoi
TemtoéMrocTu" uiu "Mccnenosanue
rpoliecca OCThIBaHUA BelllecTBa" MU
"UccmenoBanne aqnadaTHOroO
npouecca” nim "HU3ydenne
B3aUMOCBSI3U YHEPTUU
MEXMOJIEKYJIIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATYPHI
KUIIEHUS KUIKOCTEH"

157

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3yueHne 3akOHOMEPHOCTEN
WCIIapEHUs KUAKOCTEN" NN
"N3mepeHue yaenbHOM TeIIOThI
iaByieHus apaa" win "M3ydyenue
CBOMCTB HACBIILIEHHBIX NApOB" WU
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"N3mepenne abCoTIOTHON
BJIQKHOCTH BO3]lyXa U OLIEHKA MacChI
napoB B nnomenieHun". M3mepenue
ko3 (puimeHTa moOBEPXHOCTHOTO
HATSHKCHUS

158

159

@uU3NYECKU IPAKTUKYM 110 TEME
"HaOuroieHre peBparieHust
SHEPrUM 3apsKEHHOr0 KOHeHcaTopa
B DHEPTHUIO U3TYUYEHHs CBeTOANOoaa"
iy "M3ydeHne npoTeKaHus TOKa B
LIeTIH, coJieprKaleld KonaeHcaTop"
unu "Pacnpenenenue pa3HOCTU
MIOTEHLIMAJIOB (HAIPSKEHUs ) IpU
IIOCJIEZI0BATEILHOM COEITUHEHUHT
KOHJIEHCAaTOPOB"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HccenenoBanue cMEaHHOTO
COEIMHEHUS PE3UCTOPOB" MU
"N3mepeHue yaenbHOro
COIIPOTHBIIEHUS IPOBOIHUKOB" WK
"HccnemoBaHue 3aBUCUMOCTH CUIIBI
TOKAa OT HAIIPSDKEHUS JJIs1 JIAMIIbI
HakanuBaHus"

160

Pu3nYeCcKUil NPAKTUKYM IO TEME
"HaGmronenune snexTponusa" uim
"U3mepenue 3apsiaa
OJIHOBAJIEHTHOTO MOHA" WJTN




"HccnenoBanue 3aBUCMMOCTH
COIIPOTHUBIIEHUS TEPMOPE3UCTOPA OT
temneparypbl” win "CHATHE BOJIBT-
aMITIEpHOM XapaKTEPUCTUKHU Auoaa"

PesepBHelil ypok. O000ICHHE 1
161 CHUCTEMATH3alUs 3HAHUU 10 TEME
"Kuuemaruka"

PesepBHrlit ypok. O60011eH1Ee U
162 cUCTEMATHU3AalNs 3HAHUH 10 TEME
"Tunamuka"

PesepBHrlit ypok. O60011eH1Ee 1

163 cUCTEMAaTH3AalNs 3HAHUH 10 TEME
"Crartuka TBepioro Tena"

PesepBHeIi ypok. O000IICHHE 1
164 CUCTEMaTHU3allis 3HAHUM 110 TEME
"3aKOHBI COXpaHEHUS B MEXAHUKE"

PesepubIiil ypok. O6006111eHIE 1
CUCTEMAaTH3aIHsI 3HAaHHUH 110 TeMe
165 "OCHOBBI
MOJIEKYIISIPHO-KUHETHUECKON
Teopun"

PeseprubIil ypok. O60061eHIE 1
cucreMaru3anuda 3HAHUH IO TEME

166
"Tepmonnnamuka. Temnaossle
MalluHb!"

167 PeseprubIil ypok. O60061eHIE 1

cucreMaTrusanuia 3HAHUM 110 TEME
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168

169

"ArperaTHble COCTOSIHMSI BELLIECTBA.
da3o0Bble IEPEX0bl"

PesepBubIil ypok. O60011eHIE 1
CHCTEMaTH3allus 3HAHHUI 110 TeMe 1
"DnexkTpuueckoe mose"

PesepBHbIil ypok. O60011IeHIE 1

CUCTEeMaTH3alusl 3HAaHUH 110 TeMe 1
"ITocTOSHHBIN NEKTPUUECKUN TOK"

170

PesepBHeIil ypok. O000IICHHE 1
CUCTEeMAaTH3alusl 3HAaHHI 10 TeMe 1
"Toku B pa3IMuHbIX cpeaax"

OBILIEE KOJIMYECTBO YACOB I10

170

[TPOT'PAMME

16




11 KIIACC

Ne

n/n

Tema ypoka

BzanmopeiicTBHE TOCTOSHHBIX
MarHuTOB M TIPOBOJHUKOB C
TOKOM. MarHuTHoe I0JIe€.
I'mnote3a Amrmepa

BexTop MarHuTHOM WHIYKITHH.
[TpuHIMI CyTIepIO3UINH
MAarHuTHBIX nonei. JIuauu
MarHUTHON UHIIYKIIUU

MarsuTHOe 1oJie TPOBOTHUKA C
TokoM. OnbIT Dpcrena

KoauuecTBO 4acoB

Bcero KoHTpoJibHBIE padoThI

IIpakTHyeckue padboTbl

JaTa nzydyenus

Cuna Amnepa, e€ HanpaBiIeHHE
Y MOIYJIb

Pemenue 3amau

[Ipumenenue 3akoHa Ammepa.
DNeKTPOU3MepUTEIbHbBIE
npudopbI

Cuua Jlopenna, eé€
HaIpaBJI€eHUE U MOAYIIb.
JIBrkeHne 3apsyKeHHON
4aCTULBI B OHOPOJHOM
MarHUTHOM I10JI€

Pemenue 3agau

56



9 Pabora cuisl Jlopenma

10 Pemenue 3amau
MarsuTHoOe I10JI€ B BEILIECTBE.

11 DeppoMarHeTuKkH, napa- u
JaMarHeTUKHU
OCHOBHBIC CBOMCTBA

12 (beppoMarHeTHKOB.
[Ipumenenne
beppoMarHeTUKOB

13 Pentenue 3amad 1mo reme
"MaruaurtHoe 1moJje"

14 Penrenue 3amad mo reme
"MarautHoe nose"
SIBneHne AneKTPOMArHUTHOM

15 nHaykuu. [loTok BekTopa
MarHUTHON WHTYKITUU

16 OC uHayKIAHA

17 3aKOH AIEKTPOMArHUTHOM
unaykuuu Papanes

18 BuxpeBoe anexTpudeckoe mose.
Toxu dyko

19 O/JC nHAYKIMH B IBUKYLIUXCA
MPOBOHHUKAX

20 Pemenue 3amau

21 [TpaBumno Jlenma

57



22

HNupyktuBHOCTH. Karymka
WHIYKTUBHOCTH B LEIIH
IOCTOSIHHOI'O TOKa

23

24

SBnenune camounaykiuu. IJ1C
CaMOMHIYKIUU

DHeprusi MarHuTHOTO TOJIs
KaTYIIKH C TOKOM.
DJIEKTPOMArHuTHOE MOJIe

25

Pemenue 3amau

26

27

O000I11IeHNE U CUCTEMATU3AIUS
3HAHHUHU II0 TEME
"OnekTpoauHaMuka"

KontponbsHas paboTa no reme
"OnexrpoauHamuka'

28

KonedarensHas cucrema.
CB00OIHBIE KOJICOAHUS.
["apmonnueckue KonedaHus

29

30

Kunemarudeckoe u
IUHAMHYECKOE OIMCAHNE
Koe0aTeabHbIX IBMKEHHI

DHEpPreTU4ecKoe OMUCaHUE.
BriBog nuHaMmaeckoro
OTIMCAHUS TAPMOHUYECKHIX
KOJIEOAHHH U3 UX
SHEPTreTHYECKOTO 1
KHHEMAaTHYECKOTI0 OIKMCaHUS

58



31

32

33

34

Ammuutyna u ¢aza Konebanui

[Tepuon 1 yacTora KoJieOaHUH.
[Tepnom MambIX CBOOOIHBIX
Ko1e0aHuii MaTEMaTHYECKOTO

MasiTHUKa. [leprnoa cBOOOTHBIX

KOJICOAHUH TPYKHUHHOTO
MasiTHHUKa

3aryxaromiue KoieoaHusl.
BoinyxaeHnsie Koie6aHusl.
Pe3onanc

ABTOKOJIEOaHUSA

35

36

37

Pemenne 3amau
VYpok-koHpepeHus
"MexaHHUYEeCKHE KOoJIcOaHus B
MY3BIKaJIbHBIX HHCTpYMEHTAX"

O00011eHNEe U CUCTEMATU3ALIS

3HaHUH 110 TEME
"Mexanndeckue Konedanusg"

38

DNIeKTpOMarHuTHBIE
kosicOanms. KonebaTenpHbIN
KOHTYD

39

®opmyna Tomcona. Csi3b
aMIUIUTYIBI 3apsiaa
KOHJIEHCATOpa C aMILIUTY 101
CHJIBI TOKA B KOJIEOATETHHOM
KOHTYpe
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40

3aKOH COXpaHEHMsI SHEPTUU B
AIeaIbHOM KOJIE0ATEIEHOM
KOHTYpE

41

42

43

3aTyxaroiue

SJICKTPOMArduTHBIC KoJIeOaHMSI.

BriHyX1cHHBIE
AJIEKTPOMarHuTHbIE KoeOaHus

Ilepemennsiit Tok. Peaucrop u
KOHJIEHCATOp B LIETIH
MIEPEMEHHOTO TOKa

KaTymKa HHAYKTHBHOCTHU B
eI IIEpEMCHHOI'O TOKa

44

3akoH OMa 151 DJIEKTPUYECKON
[EeNH NEPEMEHHOTO TOKa

45

46

47

MomHoCTh IEpEMEHHOT0 TOKA.
AMIUTUTYIHOE U JEHCTBYIOIIEEe
3HAYCHHUC CHUJIbI TOKA U
HaHpﬂ)KCHI/ISI

Pe3onanc B anexkrpruueckoin
Henu

Pemenue 3agau

48

WneanpHb1if TpanchopmaTop.
[TpousBoacTBO, epeaaya u
noTpedieHne MeKTPUIECKON
SHEPTUU

60



OKOJIOTUYECKUE PUCKU IIPU

HPOM3BOJICTBE AIECKTPOIHEPIUH.

49 Kynberypa ucnonbzoBanus
3JICKTPOIHEPTUH B
MOBCEIHEBHOM JKU3HU

50 Pemenue 3agau

51 Pemenue 3amay
O00011IeH1E U CHCTEMATHU3AIINS

59 3HAHHH 10 TEME
"DJIeKTpOMarHuTHhIE
Kosnebanus"

MexaHn4eCKHUE BOJIHEL.

53 XapaKkTepuCTUKU
MEXaHHYECKHUX BOJIH

54 CBolicTBa MEXaHUYECKHUX BOJIH

55 3ByK. XapaKkTEepUCTUKH 3ByKa
WNHppa3Byk u ynpTpasBykK.

56 [IymoBoe 3arpsisHeHUE
OKPYKaIOIIE Cpebl

57 Pemienne 3agau
DNEeKTPOMAarHUTHBIE BOJTHBI.

58 W3mydeHne 3JeKTpOMarHUTHBIX
BOJIH
DHeprus 31eKTPOMarHUTHBIX

59 BoJH. CBolicTBa

OJICKTPOMAriMuTHBIX BOJIH

61



60

[IIxana 31eKTPOMarHUTHBIX
BOJH. [Ipumenenune
3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY

61

HpI/IHHI/IHBI pPaaruoCBA3U U
TeneBueHus. Pagquonokanuys.
DNeKTpOMarHuTHOE
3arpsI3HEHUE OKPYXKaroLen
cpeabl

62

63

KonTtponpsHast pabora o Teme
"Konebanus 1 BOJHBI"

Caet. 3aKOH NPSMOJIMHENHOTO
pacrnpocTpaHeHHs CBETa

64

Pemenue 3aga4u Ha npUMEHEHUE
3aKOHa IPSIMOJIMHEMHOTO
pacnpocTpaHEHHUs CBETa

65

66

Otpaxenue csera. [1nockoe
3epkano. Cepuueckoe 3epKaio

[Ipenomnenue cera.
AOCONIOTHEIN U
OTHOCHUTEIIBHEIA ITOKa3aTellhb
npesnomienus. [lonmnoe
BHYTPEHHEE OTPAKECHHUE.
IIpenenbHbIN yroa MOJIHOTO
BHYTPEHHETO OTPaKEHUS
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Pemenue 3agau Ha npuMeHEHUE

67 3aKOHOB OTPAXKECHUS U
MPEITIOMIICHUS CBETA
XoJ1 1ydeit B Ipu3Me.

68 Jucnepcus cBeta. CIOKHBIN
coctaB Oenoro cBeta. L{BeT

69 JInn3pl. POKyCHOE pacCTOsTHUE
U ONTUYECKas CUJIa JIMH3bI
[Toctpoenne nzobpaxeHuii B

70 JIUH3aX U UX CHCTeMaXx.
YBenuueHue JIUH3bI
Pemenue 3agau Ha mocTpoeHue

71 M300paXKEHU, MOJIy4aeMbIX C
TTOMOIIIBIO JINH3

72 I'ma3 kak ontuyeckas cucteMa
Pemenue 3anau. [Ipenesnst

73 IPUMEHUMOCTH
TEOMETPHUUECKOMN ONTHUKH

74 CKOpOCTh CBETA U METOJIBI €€
U3MEPCHHUS

75 Hucnepcus ceera

76 WnTepdepenmus ceeta
KorepeHTHBIE HCTOYHUKH.

77 VcnoBus HaOMIOAEHUS
MaKCHMYMOB 1 MUHUMYMOB

78 Pewienue 3anau
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79 [Ipumenenne uaTephepeHIn

80 Hudpakmaus ceera
Judpakumonnas pemeérka.

81 YcnoBue HAOIIOIEHUS TIIaBHBIX
MaKCHMYMOB

82 Pemenue 3anau

83 [Toriepe4HOCTh CBETOBBIX BOJIH.
[Tonspu3zanus cBeTa

84 Pemenue 3anau

85 CBeTOoBBIE ABJICHUS B IPUPOJE

86 O06o00mIeHre U cUCTeMaTH3aIH
3HaHu# 1o teme "OnTuka"

87 KonTponbhas pabota no teme
«Onruka»
['paHuUIBI TPUMEHUMOCTH

88 KIJITACCHYECKON MEXaHUKH.
3aKOHBI NIEKTPOIUHAMUKY U
MPUHIIUIT OTHOCUTEBHOCTH

89 ITocTynatel cienyalbHOU
TEOPUU OTHOCUTENHFHOCTU
[IpocTpaHCcTBEHHO-BpEMEHHOM
uHTepsai. [IpeoOpazoBanus

90 Jlopenmna. Ycnosue

MPUIUHHOCTHU.
OTHOCHUTEIBLHOCTh
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OIHOBPCMCHHOCTH. 3aMeHHeHI/Ie
BPEMCHH U COKpAIICHUC NJIMHBI

DHeprus U UMIYJbC

o PENATUBUCTCKON YaCTHUIIBI
CBs13bp Macchl ¢ 3HEPTUEN U

92 HUMITYJIbCOM PETSTUBUCTCKOM
YacTULIBI. DHEPTHs MOKOs

93 PaBHOBecHOE TemIoBOE
U3JTy4YeHUE

94 3akoH cMelrennsa Buna

95 I'mnotesa M. Ilnanka o
kBaHTax. DOTOHBI

96 DHeprusi 1 UMITYIIbC POTOHA
®otosdp¢ext. OnbiTe A. T

97 CroneroBa. 3aKOHBI
doroaddexra
YpaBHeHnue DUHIITEHA 17151

98 doroapdexra. "Kpacnas
rpanuna” gorosddexra

99 Jasnenue cBera. OnwiTe I1. H.
Jlebenena

100 BonHoBbIe cBoiicTBa YacTHI]
Bomnsl ne bpoins. J{nuHa

101 BOJIHBI JIe bpoiins u pasmepsl

o0iactu JOKaJInu3alnu
I[BH)KyuICﬁCﬂ HYaCTHUIbI

65



KopmyckynsipHO-BOITHOBOM

102
JyaJn3M
103 Judpakuus 37eKTpOHOB HA
KpHCTaJLIax
Crienudrixa u3MepeHui B
104 MI/IKpOMI/Ip?. COOTHf)IJ_ICHI/I}I
HeonpeneIEHHOCTEH
I'eitzenbepra
105 Pemenue rpadudecknx 3agaq
106 Pemrenne pacy€THBIX 3314
KonTtponsHast pabora mo Temam:
107 "OcHoBrl CTO",
"KopnyckynsipHO-BOITHOBOM
nyanu3m"
OIBITHI 10 UCCIIETOBAHUIO
108 cTpoenus aroma. [lmanerapHast
mojenb atoma Pesepdopaa
109 [Moctynarer bopa
Bunsl cniektpos. Criektp
110 YPOBHEN 3HEPTUH aToMa
BOJIOpOJIA
11 CrioHTaHHOE ¥ BBIHYXJIEHHOE
U3Jy4YeHHUE CBeTa
112 Jlazep
113 Hyknonnas moaens siipa

I'eitzen6epra-MBanenko. 3apsia
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114

¥ MAaCcCOBO€ YHCIIO SAIpa.
N3o0Tonsl. PagnoaktuBHOCTH

3aK0H paIMOAKTHBHOTO
pacnana. CBolicTBa
MOHU3HUPYIOUIETO U3JIYYCHHUS.
Biustnue panqnoakTMBHOCTH HA
JKUBBIE OPTraHU3MBI.
Jo3nmerpus

115

OHeprus CBA3U HyKJIOHOB B
sape. Snepubie cuibl. Jledext
Macchl sapa. SnepHeie
peakuuu. SInepHsle peakTopsl.
[IpoGnems! ynpaBisieMoro
TEPMOSIIEPHOTO CUHTE3a.
OKOJIOTUYECKHUE ACTIEKTHI
pa3BUTHUSA SAAEPHON JHEPTETUKU

116

117

Meroasl perucTpanuy u
HCCJIEI0BAHMS DJIEMEHTAPHBIX
yactull. DyH1aMeHTaIbHbIE
B3aMMOJIEUCTBU. bapuoHsl,
ME30HBI U JICITOHBI.
[Tpencrasnenne o CtannapTHON
Mozenu. KBapk-rimtooHHast
MOJIEJIb aJPOHOB

du3suka 3a npeaenamu
CranpaptHoit monenu. Témuas
MaTepusi U TEMHAsI YIHEPTUSL.
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118

119

120

EnuncTBO hmznueckoit
KapTUHBI MUPA

Dransl pa3BUTHS ACTPOHOMUHU.

3HaueHHe ACTPOHOMUH

[IprMeHHMOCTB 3aKOHOB
bu3uKY U1l O0BSICHEHUS
MIPUPOJIEI KOCMHUYECKUX
00BEKTOB. MeTOIbI
ACTPOHOMUYECKHX
HCCIICIOBaHUM

CoBpeMeHHbIE ONITUYECKUE
TEJIECKOIIbI, PaJAHOTEIECKOIIbI,
BHeaTMoc(epHasi acTpOHOMUS

121

Bun 3B€3aHOr0 Heba.
Co3zBe3aus, apkue 3BE31pbl,
IUTAaHETBI, UX BUJIUMOE
JIBIDKEHUE

122

Conneunas cucteMa. CoJHIIE.
ConHeyHast aKTUBHOCTb.
HcTtounuk sHeprun ConmHIa U
3BE3]

123

3BE31IBI, NX OCHOBHEIE
XapakTepuCcTUKH. /luarpamma
"CIIEeKTpaJIbHBIN KJ1acC —
CBETUMOCTB"

124

3Be3 161 TIIaBHOMN
[MOCIEI0BATEILHOCTH
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125

BnytpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NPEACTABICHUS
0 MPOUCXOXKJIECHUU U IBOJIIOIIUU
CouHiia ¥ 386311, DTamkbl )KU3HU
3BE3

126

Muneynsiii [Iyte — Hama
lNanmakTuka. TUIIBI raakTHK.
Yépuble ObIPHI B ApPAX
raJIakTUK

127

Bcenennas. Paciumpenue
Bcenennoii. 3akon Xa06ma.
Teopus bonbmoro B3peIBa.
PennkToBOE M3ityueHue

128

129

MacmrabHasi CTpyKTypa
Bcenennoii. MeTaranaktuka

Hepeménnbie npo0ieMsl
aCTPOHOMHH

130

131

Pu3nYeCcKuil IPAKTUKYM 110
teMme "HcciaenoBanue
MarHUTHOTO IIOJIS TTIOCTOSTHHBIX
MmarauToB" unn "UccienoBanue
CBOWCTB (peppOMarHeTHKoB"
nnu "Mccaenosanue qeicTBUS
IMOCTOSHHOT'O MarHuTa Ha
paMKy ¢ TOKOM"

Pu3HYECKU IPAKTUKYM 110
teme "M3mepenue cuibl
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Amnepa" win "U3yuenue
3aBHCUMOCTH CUJIBI AMIIepa OT
cuibl Toka" win "Onpezenenue
MarHUTHON UHIIYKIIUU Ha
OCHOBE U3MEPEHHUSI CUJITBI
Awmmnepa"

132

Pu3nYeCcKuil IPAKTUKYM 110
teme "HccnenoBanue SBIICHUS
3JIEKTPOMAarHUTHOM MHAYKUIUU"
nm "Onpenenenne MHAYKIUU
BUXPEBOTO MarHUTHOTO TOJIs"

133

Pu3nYeCcKuil IPAKTUKYM 110
teme "HccaenoBanue SBIICHUS
camounaykiun" win "Coopka
MO/IEJIN 3EKTPOMArHUTHOTO
re”geparopa”

134

Pu3nYeCcKUil IPAKTUKYM 110
teme "M3mepenue nepuoaa
CBOOOIHBIX KOJICOaHUM
HUTSHOI'O U MIPYKUHHOTO
MasTHUKOB"

135

Pu3nYeCcKuil IPAKTUKYM 110
teme "IIpeoOpazoBanue
SHEPTUU B MPY>KUHHOM
MasiTHUKE"

136

Pu3NYeCcKuil IPAKTUKYM IO
teMme "HcciaenoBanue
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137

MEPEMEHHOT0 TOKA Yepe3
MOCJIEI0BATEIHLHO
COEIMHEHHBIE KOHJEHCATOP,
KaTyIIKy U pe3ucTop' Win
"UccnenoBanue paboThI
MCTOYHUKOB CBETa B LIETIH
MePEMEHHOTO TOKa"

Pu3nYeCcKuil IPAKTUKYM 110
teMe "M3ydueHue napameTpoB
3BYKOBOM BOJIHBI"

138

Pu3nYeCcKuil IPAKTUKYM 110
teme "M3mepenue nokasarens
MIPEJIOMJICHUS CTEKJIa" WIH
"ITonydyeHnue n300paxeHus B
CUCTEME U3 INIOCKOTO 3epKajia U
JUH3BI"

139

140

Pu3nYeCcKUil IPAKTUKYM 110
teMme "HcciaenoBanue
3aBUCHUMOCTH (POKYCHOTO
paccTosiHUs OT BelllecTBa (Ha
IpUMepe )KUIKUX JIUH3)" WK
"U3mepenune poKycHOTO
PacCTOSIHUS PACCENBAIOIINX
nuH3"

Du3NYECKU IPAKTUKYM 110
teme "HaGmoienue
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141

T paKuu, UHTEpPEpEeHITUN 1
noJisipu3anuu ceera'
Du3nYeCcKuil MPaAKTUKYM I10
teme "OnpeneseHue UMITYJIbca
Y DHEPTHH PEIIITUBUCTCKUX
yactull (1o ¢otorpadpusm
TPEKOB 3apsKCHHBIX YaCTHUIL B
MarHuTHOM T1oJie)"

142

Ou3nyecKuil MpakTUKyM IO
teme "M3MepeHne nocTossHHOM
ILnanka Ha OCHOBE
uccienoanus Gporoddpdexra"
nmun "UccnenoBanue
3aBUCHUMOCTH CHJIBI TOKA Yepe3
CBETOJIMOJI OT HaIpsHKEHUA"

143

Pu3nYeCcKuil IPAKTUKYM 110
teme "HccienoBanue criekTpa
pa3peKEeHHOT0 aTOMapHOI0
BOJIOPOJia U U3MEPEHUE
noctosiHHoM Punbepra”

144

Pu3nYeCcKUil IPAKTUKYM 110
teMme "HcciaenoBanue
paanoakTUBHOTO (PoHA C
UCIIOJIb30BaHUEM J103uMeTpa"
nin "M3yueHue norioneHus
0OeTa-4acTHIl aTFOMUHHEM"
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145

Pu3NYECKUN IPAKTUKYM 110
teme "HaOmroaeHus 3BE3THOTO
HeOa HEBOOPYKEHHBIM IJ1a30M C
HCIIOJIb30BaHHEM
KOMIThIOTEPHBIX TTPHIIOKEHUT
JUTSL OTIPEJICIICHHS TIOJIOKCHHS
HeOeCHBIX 00OBCKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3usi CeBepHOTO
HOJIyLIApUsl U IpKue 3BE3/1bI"
nian "Habmo1eHrs B TEIECKOI
JlyHsl, U1aHET, TYMAHHOCTEN U
3BE3HBIX CKOIJIEHUN"

146

O00011IeHE U CHCTEMATHU3AIINS
3HaHul. Ponb pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYECKOM, COLIMAIbHOM
U 3TUYECKOM chepax
JIESATEIbHOCTH YEJIOBEKa

147

O000111eHNEe U CUCTEMATU3ALIS
3HaHui. Posb u MecTo Gpuzuku
U aCTPOHOMUH B COBPEMEHHOM
HAY4YHOH KapTHHE MUpa

148

O00011eHNEe U CUCTEMATU3ALMS
3HaHuH. Ponb dpuznyeckoit
Teopuu B (OpMUPOBAHUU
npeCcTaBiIeHu 0 PU3NIECKOM
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KapTHHE MHpa, MECTO
(du3nUecKoil KapTHHBI MUpPA B
00111eM psily COBPEMEHHBIX
€CTECTBEHHO-HAYyYHBIX
IpE/ICTaBICHUH O IPUPOAE

149

150

151

O00011IcHIE U CHCTEMATHU3AIINS
3Hanuii mo reme "Kunemarnka"
O000I11IeHNE U CUCTEMATU3AIUS
3HaHui 1mo reMme "Kunemarnka"

O000I11IeHNE U CUCTEMATU3AIUS
3HaHui mo teme "IuHamuka"

152

O00011IEHNE U CUCTEMATHU3AIUS
3ganni o reme "CraTtuka
TBep0ro Tena'

153

154

155

156

O000I11IeHNE U CUCTEMATU3AIHS
3HAHUHU 110 TeMe "3aKOHBI
COXpaHEHHUs B MEXaHHUKe"

O0o001IcHNE U CHCTEMATH3aIINS
3HaHM# 1Mo TeMe "OCHOBEI
MOJIEKYJISIPHO-KUHETHUECKOM
Teopun"

O0o001IcHNE U CHCTEMAaTH3aIINS
3HAHUM I10 TeMe
"Tepmonunamuka. TennoBbie
MalIuHb!"

O06o0011eHNEe U CUCTeMAaTU3aIHs
3HaHMUU 110 TeMe "ArperaTHble
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157

158

COCTOSHHUS BemecTBa. Pa3oBbIe
nepexonl"

O000111eHrE U CUCTEMATU3 AL
3HAHUM 110 TEME
"DnekTpuueckoe mnoie"
O000111eHrE U CUCTEMATU3 AL
3HaHui 1Mo TeMe "IlocTosHHbBIN
SJIEKTPUYECKUM TOK"

159

O00011IeHNE U CUCTEMATHU3AIUS
3ganui o treMme "Toku B
pa3JIMYHBIX cpeaax”

160

O00011IEHNE U CUCTEMATHU3AIUS
3HAHUHU 110 TeMe "MarauTHoe
mosie"

161

162

163

PesepBHriit ypok. O6001IeHIE
U CHCTEMAaTH3alHs 3HAHUN 110
TeMe "DIIeKTpOMarHuTHast
UHIYKIUs"

PesepBHslit ypok. O60011eHIE
U CHCTeMaTu3alus 3HaHUU 10
Teme "MexaHu4eckue
KoJjebanus"

PesepBHriit ypok. O6001ICHHE
U CUCTeMaTu3alus 3HaHUH 10
TeMe "DJIeKTPOMarHUTHbIE
KoseOaHus"
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164

PesepBHrIit ypok. O600IICHHE
Y CUCTEeMaTHU3aIus 3HAaHUH 110
TeMe "MexaHu4YecKHUe U
3JIEKTPOMArHUTHBIE BOJTHBI"

165

166

167

168

PesepBHrIit ypok. O600IICHHE
Y CHCTEMAaTH3alNs 3HAHUHN T10
teme "OnTtuka"

PesepBubiit ypok. O60011eH1Ee
U CHCTEMAaTH3allus 3HAaHUH 110
teme "OcHoBrel CTO"

PesepBubiit ypok. O60011eH1Ee
Y CUCTEMaTH3alus 3HAHUN 10
teme "KopnyckyispHo-
BOJIHOBOM JTyasin3m"
PesepBHriit ypok. O600111eHIE
Y CHCTEMaTH3allHsl 3HAHUH 110
TeMe "Pu3nka aroma"

169

Peseprubiil ypok. O600611eHIE
U cucreMaTtusanus 3HaHUH 110

teMe "®u3nKa aTOMHOTO s/1pa U

3JI€MEHTapHBIX YaCTHIL"

170

Peseprubriil ypok. O60611eHIE
¥ CHCTEMAaTH3allus 3HAaHUK TI0
TeMe "DIEeMEHThI
actpouzuxu”

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME

170

16
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