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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJIOKEHUW U TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOI 00pa3oBaTesbHON TporpaMmsl, npejcraBieHHbix B @I'OC COO, a takxke
c yuéroM (enepasibHONM pabodeid mporpamMmbl BocnuTaHuss W KoHmenmuw
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit @enepanuu, peaqu3yomnx OCHOBHbIE 00pa30BaTEIbHbIEC TPOTPAMMBI.

[Iporpamma no ¢usuke onpeaenser o0a3aTeIbHOE NPEIMETHOE COIepKAHUE,
yCTaHABIMBAET PEKOMEHIYEMYIO MOCJIEI0BATEIFHOCTh U3YUEHHUS TEM U Pa3JeioB
y4e0HOTO TpeaMeTa ¢ Y4ETOM MEXIPEIMETHBIX W BHYTPHIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCs.
[TporpamMma no ¢u3uke Aa€T NpeACTaBICHUE O LENAX, COACpXKaHUM, OOIIen
CTpaTernd OOy4YeHHs, BOCIHMTAaHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiyOJIEHHOM ypOBHE.

Wzydenne kypca (GU3MKH YrIyOJIEHHOTO YpPOBHS TO3BOJSET PEan30BaTh
3124 Npo¢eCCUOHATbHON OPUEHTAllMU, HAIPaBJIECHO HA CO3/IaHUE YCIIOBUH AJis
IPOSIBJICHUS] CBOMX HHTEIUIEKTYaJbHBIX U TBOPYECKHX CHOCOOHOCTEW KaxabIM
oOy4Jarommmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs 00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHATBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHEIIMAIbHOCTSIM.

B nporpamme no pusmke onpenensitoTcs iIaHupyeMble pe3ysIbTaThl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpeaHero oO0miero oOpa3oBaHUs: JWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/JO0JOTUYECKON OCHOBOM 1Jisi pa3pabOTKu TpeOOBAHMM K JIMYHOCTHBIM,
METanpeIMETHBIM U TPEAMETHBIM pe3yjbTaTaM OOyYalolIUXCsl, OCBOMBIIMX
nporpamMmy 1o (pu3uKe Ha YPOBHE CPEIHETO O0IIeTro 00pa3oBaHus Ha YTiTyOJIEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-ACSATEIIbHOCTHBIN TOXO.

[TporpamMma o (pu3HKe BKITIOYACT:

IUTAHUPYEMBIE PE3YNIbTaThl OCBOCHUS Kypca GU3MKH Ha YTiyOJIEHHOM YPOBHE,
B TOM YHCJIe IPEeIMETHBIE PE3YIIbTAaThI IO FOJaM O0yUYCHUS;

cozieprkanue yueoHoro npeamera «dusmka» mo rogam 00ydeHusI.

[IporpaMmma 1o ¢u3MKe WMeEeT MPUMEPHBIM XapakTep M MOXKET OBITh
UCTIONIb30BaHa YUUTENSIMHU (DU3HUKH JIJISI COCTABJICHHS CBOMX PabOYHX IIPOTpamMM.

[TporpaMMa no ¢pu3nke HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENECH U
IPEIOCTABIAET BO3MOXKHOCTH I peaju3aldd Pa3IUYHbIX METOJUYECKHUX
NOJIXOJJOB K MpEenoAaBaHui0 (U3UKH HAa YIrIyOJIEHHOM YpOBHE NpPU YCIOBUU
COXpaHeHUs 0043aTENbHON YaCTH COJEPKAHUS Kypca.

®du3rka Kak Hayka O HauOoJiee OOIMX 3aKOHAaX MPUPOAbI, BBICTyIas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY



3HaHuU 00 okpykatoieM mupe. LLkonpHbIN Kype GU3HKH — CUCTEMOOOpa3yIOIHiA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SBIICHWN, HW3YYaeMBIX XHUMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (GU3MYEeCKUX 3HAHUN OMNpENeIHIIo XapakTep U OypHOE pa3BUTHE
pa3HOO0Opa3HBIX TEXHOJIOTH B cpepe SHEPreTUKU, TPAaHCTIOPTa, OCBOSHUSI KOCMOCa,
MOJTy4YeHHUs HOBBIX MaTepUalOB C 3aJaHHBIMH cBOWcTBaMu. M3ydenue ¢usuku
BHOCUT OCHOBHOM BKJIaJ B (JOPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOy4aronierocsi, B pOpMHUpPOBAHNE YMEHHUI MPUMEHATh HayYHBIA METOJ MMO3HAHUS
IIPU BBIIOJHEHUN UMU YUEOHBIX HCCIIEA0BAaHUM.

B ocHOBY Kypca (pu3uKku Ha ypOBHE CpEHETr0 00IIEero 00pa3oBaHus MOJIOKEH
PAA UIEH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €I0 OCTPOESHHUS.

Hoea wuenocmmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lienoB (U3UKH, BKIIIOUAET Kak
BOITPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (U3UKH
o0ObeaMHEH BOKPYr (Qu3nyeckux Teopuid. BenymumMm B Kypce sBIsIeTCS
(GopMUpOBaHUE MPENCTABICHUM O CTPYKTYpPHBIX YPOBHSX MAaTe€pUH, BEILECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanuzanus OpeAnoiara€T MCIOJb30BAHUE
I'YMaHUTAPHOTO TOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
(GU3MKH ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUECKHUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMHU MPOoOIeMamMH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yrimyOoaéHHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUNA U COBPEMEHHbIE TEXHHYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea »rxonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJlep)KaHMs, TOCBAIIEHHBIX HKOJOTMYECKMM MpoljeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke O0CYX IACHHS
npo6JieM palOHAIBHOTO MPUPOIOTIONIB30BAHMS U SKOJIOTMUECKOI 0€30MacHOCTH.

OcBoeHue coaepKaHusl MPorpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
MPUHIIMIIAX CUCTEMHO-IEATEIbHOCTHOrO nmoaxoaa. s Guanuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOATENIBHOTIO 3KCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mporecca. [lms yrioyOnaéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHHYECKOrO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTaIbHBIE YYCHHUECKHUE OIBITHI MPH HU3YYEHUH HOBOTO
MaTtepuana, JabopaTopHble paboThl U padOThl MpakTUkyma. [Ipyu 3TOM BO3MOMKHBI



JIBa crioco6a peanu3annu GU3NYeCcKoro npakTukyma. B mepBom ciyyae npakTukym
npoBoauTcs 6o B kKoHIE 10 m 11 kimaccos, mubO ToOCIEe MEPBOTO U BTOPOTO
MOJIYTOIUH B KaXKIOM M3 dTHUX KjaccoB. BTopoii cmocod — 3To mHTErpanus padbot
IPAKTUKyMa B CHCTEMY J1aDOpaTOPHBIX padOT, KOTOpPbIE MPOBOASITCS B Ipoliecce
u3ydeHus paszena (temsl). IIpu 3ToM mox paboTamMu NpakTHMKyMa MOHHUMAETCs
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAaHUE, KOTOPOE TMPOBOAMUTCA IO PYKOBOJCTBY
cBEPHYTOr0, 00001IIEHHOTO BH/Ia O€3 MOIIAroOBOi HHCTPYKIIUH.

B nporpamme mno (¢usnke cuUCTEMa YYEHHMYECKOIO HSKCIEPUMEHTA,
71a00paTOpHBIX pabOT M IMpaKTUKyMa IpPEICTaBICHA €IMHBIM NepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUYECKUX PabOT OCYLIECTBIIAETCA
y4acTHUKaMU 00pa30BaTeIHHOTO MpoIlecca UCXOAS U3 OCOOCHHOCTEH TOYPOYHOTO
IUIAHUPOBAHMUSI W OCHallleHus KaOuHera ¢uiuku. [Ipm 3ToM obecneumBaercs
OBJIQZICHHE OOYyYaroIIMMHCS YMEHUSMU NIPOBOJMUTH IMpPSIMBIE U KOCBEHHBIE
U3MEPEHUs], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiioe BHIMaHKE yesIeTCs PEIICHUIO PACYETHRIX U KAYECTBEHHBIX 33]1a4.
[Tpu 5TOM A71s1 pacu€THBIX 33724 MPUOPUTETOM SIBIISIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
Y HESBHO 3aJJaHHOW (PU3NUECKON MOEIbIO, TO3BOJISIONINE MIPUMEHATh U3YUCHHbIC
3aKOHbl M 3aKOHOMEpPHOCTH KaK W3 OJIHOTO pasjliena Kypca, TaK MU HHTETpUpys
NPUMEHEHNE 3HaHUH U3 Pa3HbIX pa3aenoB. [Jig KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHE/NPENCKA3aHUE TNPOTEKAHUS (PUINUYECKHUX
SIBJICHUW M TIPOIIECCOB B OKpY’KarolIel JKM3HU, TpeOyromue BbIOopa GhU3ndecKon
MOJIEJH JUJIsl CUTyallMH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
oOecreyeHunto yueOHoro npouecca Kype (pu3uku yriyOs€HHOro YpoBHSI Ha YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCIOBHUSAX IMPEAMETHOTrO
kabuHeTa. B kaOuHere (U3MKM OOIDKHO OBITH HEOOXOIMMOE J1abopaTOpHOE
000py10BaHUE IS BHIMOJIHEHUS YKa3aHHBIX B IpOrpaMMe 1o pu3nke yaeHU4eCKux
OTBITOB, TJAOOPATOPHBIX PAOOT U padOT MPAKTUKYMa, a TAKXKE JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMmoHCTpaloHHoe o0OopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLIKAIIOM MHUHUMAJIbHOM JOCTATOYHOCTH M  OOECHEeYMBAaET IOCTAHOBKY
NEPEYUCIICHHbIX B TNporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
WCCIICIOBAaHMSI W3yYaeMbIX SIBJICHHA W  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe o00OOpyAOBaHHE [JIsl YUYEHHYECKHUX NPAKTHUECKUX padoT
dbopMupyeTcss B BHAEC TEMAaTUYECKUX KOMIUIEKTOB M 0O€CredrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTMueckue KOMIUIEKTHI
71a00paTopHOTO O00OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM



UCIOJIb30BAaHNN aHAJOTOBBIX M HHU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX JTa00OpaTOPHUH.

OCHOBHBIMU IENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

(¢opMUpOBaHHE UHTEpeca M CTPEMJICHUS OO0y4arouMxcs K HayyHOMY
U3YYEHUIO TPUPOJBI, PpA3BUTHE HX HUHTEIUIEKTyaJlbHBIX W  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TIPEICTABICHUM O HAYYHOM METOJE MO3HAHUA U (HOPMHUPOBAHUE
UCCJIEIOBATENBCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBICHUSM;

(opMHpOBaHKE HAYYHOI'O MHUPOBO33PEHMSI KaK pe3yJjbTaTa U3y4YE€HUS OCHOB
CTPOEHMSI MAaTEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOIB30BaHUEM (DU3UUYECKUX
3HAHWI U HAYYHBIX J10KA3aTEIbCTB;

(dopMUpOBaHHE NPEACTaBICHUA O POIM (PU3MKK AN Pa3BUTHUS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cdepax  Oyaymiei
npoeCCUOHAIBHONW  JIESITEIbHOCTH, CBSI3aHHBIX C (DUBUKOW, TMOJATOTOBKA K
JanbHeeMy 0Oy4eHUIO B 3TOM HalPABJICHHH.

JlocTmxeHne 3TUX Lened o0ecreynBaeTCsl pelIeHUeM CIEIyIoMMX 3ajad B
npouecce U3y4eHus Kypca GU3MKHU Ha ypOBHE CpeHEro o01ero oopa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAaHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAsT  MEXaHUKY,  MOJEKYISIpHYH  (HU3HKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;

(dbopMUpOBaHHE YMEHUHN MPUMEHATh TECOPETUUECKUE 3HAHUS AJIs1 OOBSICHEHUS
bu3znyecKux SIBICHUNH B MPUPOAE U JUIsl NMPUHATUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 3aJJaHHOM (hU3MUECKOi
MOJIEJIbIO, 3a/lay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3JaHue (HU3HMUECKON
MOJIENIA, AJEKBaTHOW YCJIOBHMSM 3a/ladyd, B TOM YHUCIE 3aJa4 HWHKEHEPHOTO
XapaKkTepa;

NOHMMaHuEe (U3MYECKMX OCHOB M TPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOULYIO CPELY;

OBJIAJICHUE METOJAaMH CaMOCTOSITENIBHOIO IUIAHUPOBAaHUSA M MPOBEACHUS
¢u3nyeCKuX SKCIEPUMEHTOB, aHaiM3a M HMHTEpOpeTanuud  HHPOpMaIuH,
OTIpEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3JaHUE YCJIOBHM [JIs1 pa3BUTUS YMEHHI MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JIEATEIIBHOCTH;

pa3BuTHE WHTEpeca K chepam nmpodhecCHOHATHHOU JAESTETHHOCTH, CBA3AHHON
C (pU3UKOH.



B cootBerctBun ¢ TpeboBanusimu PI'OC COO yrnyOnéHHBIA ypOBEHBb
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOMIEro
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOJIOJDKEHHUE
o0pa3oBaHus M0 CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

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

[Ipennaraempiii B mporpamMme Mo (U3MKE MepeyeHb JabopaTOPHBIX U
MPAKTUYECKUX pabOT ABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BbIOOP
MpoBeNeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYETOM HHIWBUIYAIbHBIX
0COOEHHOCTEN 00yYarOIUXCS.



COJAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTO O3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAs HayKa o mpupojae. HayuHslil MeTo/1 Mo3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBIICHUH.

DKCIEpUMEHT M TEOpUs B Ipoliecce Mo3HaHus npupojsl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (QHAJIOTOBBIE U IU(POBBIC
U3MEpUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIEC TATYUKOBBIE CUCTEMBI).

[lorpemHoct  u3MepeHuid  (GU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QU3MUECKUX SIBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
a0COJIFOTHO TBEPJIOE TEJO0, UAcaTbHAS )KUAKOCTh, U/I€AJIbHBIN T'a3, TOUYCUHBIN 3apsT).
['unote3a. @U3NYECKHl 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. DU3nyecKas TEOpHsl.

Ponb u mecto ¢u3uku B (GOPMUPOBAHUU COBPEMEHHOW HAYYHON KapTUHBI
MHUpA, B MPAKTUYECKOU JIEATCIBHOCTH JIFOCH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

N3mepeHure cuiibl TOKa M HANpsHKEHUS B LIENU MOCTOSHHOTO TOKA MPY TOMOIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEITHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1u(ppoBoi adboparopueit mo dusuke. [Ipumepsl u3mMepeHus
(bU3NYECKUX BEJTMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYMKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

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

[lepemelienne, CKOpOCTh (CpEAHSIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) M
YCKOPEHHUE MaTepuaJbHOW TOUYKH, WUX TMPOEKIIMH Ha OCHU CHUCTEMBI KOOpJWHAT.
CroxeHune nepeMeleHN U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEPUATBLHON TOUKU OT BPEMEHHU U UX
rpaduku.

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



KpuBonmnHenHoe  nBWKeHuE. J[BMKEHHE  MaTepUalbHOW TOYKM IO
OKPYXXHOCTH. YTJIOBas W JuHEHHas ckopocTh. [lepmom m dactora obOpareHus.
[{eHTpocTpeMuUTENbHOE (HOPMAIBHOE), KACaTEIbHOE (TAHT€HUIUAIBLHOE) U MOJHOE
YCKOpPEHHUE MaTEPUAIbHON TOUKH.

TexHuyecknue yCTpONCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIOMETD,
JBUKEHUE CHAPSIOB, LICITHBIE, IIECTEpEHYATHIE U PEMEHHBIE ITEpEAadn, CKOPOCTHBIE
JTUQTHL

Jemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTUK
JIBAYKEHUS.

CnocoObI ucclie10BaHNs ABKEHUH.

NnmrocTpanus npeaenbHOro nepexo/ia i \3BMEPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN € UCTIOIb30BAaHUEM MEXAaHU3MOB.

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

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

HamnpaBneHue ckopocTy U IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TTyTEH, TPACKTOPUIA, CKOPOCTEN ABUKEHHUS OJTHOTO M TOTO XKe Tella
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyM.

M3yyeHne HepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUS] MTHOBEHHOM
CKOPOCTH.

M3mepenne yCKOpEeHHs MPpU NPSIMOJIUHERHOM PAaBHOYCKOPEHHOM JABUXEHUHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBUKEHUU.

N3mepenue  ycKOpeHHs CBOOOTHOTO MaICHUSA (pexoMeHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI TabOpaTOPUN).

N3yuyenue nBukeHus Tena, OpoleHHOro ropu3oHTaibHO. [IpoBepka rumnoresbl
O IpsAMOM MPONOPLUHUOHAIBHOM 3aBUCHUMOCTH MEXIYy NaJIbHOCTBIO IIOJIETA U
HAa4aJIbHOM CKOPOCTBIO TEA.

W3yyeHne IBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOW I0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanre 3aBUCHMOCTH TIEPHOJIA OOpallleHHs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



IlepBbii 3ak0oH HprotoHa. MueprumaneHble cuctemsl oTcyéra. IlpmHnmn
oTHOcuTeNbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETa (OMpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuMI CyNeprio3uiiuy CUil.

Bropoi 3akoH HeroTOHA 111 MaTepraaIbHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUAIbHBIX TOYEK.

3aKOH BCEMHMPHOI'O TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOWU MAaCCHI.

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOHOTO MAaI€HUS OT BBICOTHI HaJl
MOBEPXHOCTHIO IJIAHETHI U OT reorpaduieckoi MUpPOThL. J[BHKeHNE HEOECHBIX Tel
U X CIIyTHUKOB. 3akoHbl Kemnnepa. IlepBasg kocmuyeckass CKOpOCTb.

Cumina ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, OBHKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cria TpeHUs CKOJIBKEHUS U CUJIa TPEHUSI TOKOSI.
Koaddurment tpenus. Cuina conpoTUBIEHUS NPU ABUKEHUH TEJA B KUIKOCTH WITU
rase, €€ 3aBUICUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JIBUKEHUS.

[asnenune. ['mapocratnueckoe nasienne. Cruia Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnrogenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[IpyuHLIMIT OTHOCUTENBHOCTH.

Kauenne AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHeHUE PAaBHOACHCTBYIOLIEH MPUIOKEHHBIX K TE€IIy CHJI C TPOU3BEICHUEM
MaccChbl T€JIa Ha €ro YCKOPEHHUE B MHEPLUAIILHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BO3HMKAIOLIUX B PE3YJIbTATE B3AUMOICHCTBUSA TEI.

N3mepenne mace no B3auMOICHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMUKyMm.

N3mepeHre paBHOJAEHCTBYIOLIEH CUJI IPU JBMXKEHUHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka rUMOTE3bl O HE3aBUCHMOCTH BPEMEHH JBUKEHHS Opycka IO
HAKJIOHHOM IUTIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAcChl.



HccenenoBanue 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HMKAIOLIMX B NPYKUHE U
pE3MHOBOM 00pasiie, OT uX JAehOopMaIIHH.

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HHUTBIO, IIEPEKUHYTON Yepes
JETKui OJIOK.

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

HccnenoBanue nBrXeHUS Opycka MO HAKIOHHOM MJIOCKOCTH C MEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. [locTymarenbHoe W BpallaTebHOE JBHKCHHUE
TBEpHOro Tena. MOMEHT CHIbl OTHOCHUTEIBHO OCH BpauieHus. llnedo cuibl.
CrnoxeHue CHJl, IPUIIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBust paBHOBECHs TBEPAOTO TeEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PAaBHOBECHE.

TexHuyecknue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCHI: KPOHIITEWH,
CTPOUTENIBHBIA KPaH, peIIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

VY cIi10BUSL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO Tela, HMEIOLIETO OCh
BpAIlCHUS.

KoHncTpynpoBanue KpOHIITENHOB U paCUYET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPBHI.

Tema 4. 3akonvl coXxpaneHusn 6 mexaHuxe.

Nmnynbc MaTepruaibHON TOYKH, CUCTEMBI MaTepHUaIbHBIX TOYEK. LleHTp Macc
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema O IBUKEHUU LIEHTPa Macc.

NMnynbe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

MomeHT umiynbca MarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cuipl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE paOOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernyeckass sHeprus MarepuanbHOW TOukH. Teopema 00 HW3MEHEHUU
KMHETUYECKOW JHEPTUU MATEPUAIBHOU TOUYKH.



[loTeHnManbHplE W HENOTECHUMANBHbIE CWIBL. [loTeHnumanbHas sHEprus.
[TorenuuanbHast SHEpTUst ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHasA
DHEPIus TeJla B OJHOPOJIHOM I'PaBUTAMOHHOM noJie. [loTeHnmansHas sHeprus rena
B TPAaBUTALIMOHHOM TMOJie¢ OJHOPOAHOro Iapa (BHyTpu W BHe Mmiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAsA CKOPOCTb.

CBsi3b pabOThI HETIOTEHIIMATBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOM SHEPTruu
CUCTEMBI T€Jl. 3aKOH COXPaHEHUS MEXaHUYECKON IHEPTHUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymM s MACATbHOM JKUAKOCTH KaK CIEICTBUE 3aKOHA
COXPAaHEHUS MEXaHUYECKON YHEPTUH.

TexHu4yeckne yCcTpoMCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBHKEHUE PAKET,
BOJAOMET, KONEP, NPY>KUHHBIA MTUCTOJIET, TAPOCKOI, PUTYPHOE KaTaHUE HA KOHbKAX.

Jemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

M3MeHeHue 3Hepruu Tea Mpu COBEPIIEHNUU PabOTHI.

B3auMHbIe mNpeBpalieHUs] KMHETUYECKOM M MOTEHUHUAIBHON SHEPIHi IIpH
JNEHUCTBHUN Ha TEJO CUJIBI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHHe SHEPTUU NPU CBOOOTHOM MaICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMUKyM.

M3mepeHne nMiryiibca Teiia 1o TOpMO3HOMY ITYTH.

W3mepenue cuibl TITH, CKOPOCTH MOJEIHU 3JIEKTPOMOOUIIS M MOIITHOCTH CHJIBI
TATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHsI UMITYJIbCA IPU YIIPYTOM B3aUMOICUCTBHH.

N3Mepenne KHHETHYECKON YHEPTUU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHeHHME W3MEHEHUS NOTEHUUATbHON HEPTUU NPYKUHBI C paObOTON CHIIBI
TpEeHUSI.

Onpenenenue padbOThl CHIIBI TPEHHUS TP JABMXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pasznen 3. MosekyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. OcHogbl MONEKYAAPHO-KUHEMUYECKOU Meopuu.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYJsipHO-KuHeTnyeckor Tteopun (MKT), ux
onbITHOE 000ocHOBaHue. uddys3us. bpoyHoBckoe nBrkeHHEe. XapakTep JBKCHUS
Y B3aWMOJEHCTBUS YaCTHIl BewlecTBa. MoJenu CTpOeHus ra3oB, >KUAKOCTEU WU
TBEPABIX TET U O0BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojenel. Macca u
pa3mepsbl MoJekyna (aromoB). KomnuecTBo Bemectsa. [locrossHHas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u crocoObl e€ u3mepenus. lllkana
temneparyp Llenscust.

Mopens uneanbHOro ra3a B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU: YACTHULBI
ra3a JIBI>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

['azoBbie 3akoHbl. YpaBHeHue MenaeneeBa—Kmnanelipona. AOGcomroTHAs
temneparypa (mkana temneparyp KenbBuna). 3akon JlansTona. M3ompoiieccrl B
UJCATBHOM Ta3e C IOCTOSHHBIM KOJMYECTBOM BewnlecTBa. ['paduueckoe
MPE/ICTaBICHUE U30MPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3pb  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  DJHEprueu
NOCTYNaTEeIbHOTO TEMJIOBOTO ABM)KEHHS MOJIEKYJl MJICaIbHOIO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UICAIBHOIO ra3a).

CBs13b a0COJIIOTHOM TEMITEpaTypbl TEPMOJIMHAMUYECKON CUCTEMBI CO CPEAHEM
KMHETUYECKOU DHEPrUueH MOCTYyNaTEIbHOIO TEIUIOBOIO IBUKEHUS €€ YaCTHIL.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: TEPMOMETD,
OapomeTp, MoTy4YeHue HaHOMAaTEPHUAIIOB.

Hemoncmpauuu.

Mopenu nBuKEHNs YaCTHL] BEIIECTBA.

Mojenb OpOyHOBCKOTO IBUKEHHUSL.

Buneoposnuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO JIBUKECHHUSL.

Huddysus xxuakocTen.

Mogens onbita llTepHa.

[IputsxeHre MOJIEKYJI.

Mopenu KpuCcTamIm4ecKux peeToK.

Habmroienue u ncciaenoBaHue U30MpoLecCoB.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPaKmuKym.

HccnmenoBanne Tmponecca YCTAHOBIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEeHEe MEXIy ropsyeil U X0JI0THOM BOJOM.

W3yyeHne H30TEpMUYECKOrO Mpouecca (PEKOMEHAOBAHO MCIOJIb30BAHUE
rdpoBoii 1adopaTopun).

N3yuenue n30X0pHOro npoiecca.

N3yuyenue n3o6apHoOro mnpoiecca.

IIpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmoaunamuueckas (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMUYECKONW CUCTEMbl. BHelIHNe U BHyTpeHHKE napaMeTpsl. [lapameTpsl
TEPMOJAMHAMMYECKON CUCTEMBI KaK CPEIHUE 3HAYECHUS BEJIMUNH, ONIMCHIBAIOIIUX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawyano TepmoauHamukd. (CaMONpPOW3BOJIBHAS — pelaKcalys
TEPMOJUHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.



Mopnenp wWIeanbHOTO Tra3a B TEPMOJMHAMHUKE — CHCTEMA YpPaBHEHMIL:
ypaBHeHHe MenaeneeBa—KianepoHa u BbIpaKeHUE JUIsi BHYTPEHHEH JHEPTHH.
VYcnoBUS IPUMEHMMOCTH 3TOM MOJENN: HU3Kas KOHLIEHTPALUs YaCTHIL], BHICOKUE
TeMnepaTypbl. BeipaxkxeHue 1uisi BHYTPEHHEW 3HEPTUHA OJHOATOMHOTO MJEaJIbHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemenrtapHas paboTa B TepMoAUHaMUKe. Beruucienue padoTel o rpaduky
mpoIiiecca Ha pV-auarpamme.

Temonepegaya  kak  cnoco0  M3MEHEHUsT  BHYTPEHHEH  DHEpruu
TEPMOJMHAMMUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Ttemnorel. Tenno€MKOCTh Tena. YaelnbHas W MOJISIpHas
TEIJIOEMKOCTH BelllecTBa. YpaBHeHHe Maiiepa. YenbHas TemioTa CropaHus
toruBa. Pacuér konmuecTtBa TemuoThl Ipu Teruionepenade. I[lonstue 00
aanabaTHOM Ipoliecce.

[lepBblii 3aKOH TEpMOAMHAMUKHU. BHYTpeHH s dHEeprusa. Kom4uecTBO TEIIOThI
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPruu TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKY VISl PABHOBECHBIX ITPOLIECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOJAMHAMUYECKON CUCTEMBI MPOXOIUT €AMHCTBEHHAs
aauabaTta. AOCOJIIOTHAs TeMIIepaTypa.

BTopoii 3aKOH TEpMOAMHAMUKH JIJI1 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTy OT 0o0Jiee XOJIOIHOTO Tea K 0osiee HarpeToMy 0e3 KOMIIEHCAIIUU
(Knaysuyc). HeobpatuMocTs TpUpOAHBIX MPOIECCOB.

[Tpunnumnel aecTBus TermoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KIIJI. ukn Kapho.

DKOJIOTUYECKHE aCIEKThl MCIOJb30BaHUs TEIUIOBBIX ABUraresieid. TemioBoe
3arpsi3HEHUE OKPYKAIOIIEH CPeIbl.

TexHrUecKue yCTPONCTBA M TEXHOJOTMYECKHE IMPOILIECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEP, AU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOWHA,
MOJIy4YeHUE CBEPXHU3KUX TeMIeparyp, YTUIU3AIUs «TEIJIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIIOBOTO HAcOoca, yTHIIM3aIHs OMOOPraHUYECKOTO TOILINBA JIJIs
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

N3menenue Temneparypsl pu aanadaTuyeckoM pacIliupeHun.

Bo3nymHoe orauso.

CpaBHeHUE yAENbHBIX TETNIOEMKOCTEN BEILIECTB.

CriocoObl M3MEHEHHUS BHYTPEHHEH SHEPTUU.

HccnenoBanue aquabaTHOrO mpolecca.



KomrbroTepHbie MOJENN TEMIOBBIX JBUTATENEH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

N3mepeHne yaenbHON TEIIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aquabaTHOrO Mpolecca.

N3ydyeHne B3aMMOCBSI3M DHEPIrUUA MEXMOJEKYJSIPHOTO B3aUMOAECHUCTBUSA H
TEMIEPATYPbl KUTICHUS AKUJTKOCTEH.

Tema 3. Aepecammnuie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[Tapoo6pa3oBanue u koHaeHcanus. Mcnapenue u kunenue. Y aenbHas TEIIoTa
napooOpa3oBaHusl.

HaceimieHHble ¥ HeHachIeHHbIE mapbl. KauecTBeHHass 3aBHCUMOCTH
IJIOTHOCTH Y IABJICHHS HACBIIEHHOTO IMapa OT TEMIIEPATYPHI, KX HE3aBUCUMOCTH OT
00BEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATypbl KUIIEHUSI OT JaBJICHUS B
KUJKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue n amopdubie Tena. AHU30TPOINHS CBOWCTB
kpuctauioB. [lmaBneHne W Kpucrtaiudzauus. YJIelIbHAsg TEIJIOTa ILUIABJICHUS.
CyOnumarnusi.

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

TennoBoe paciimpeHue KXKUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
pacirpenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK IPUUMHA
TEIJIOBOTO PaCHIUPEeHHs Tell (Ha KaYECTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprun B Pa3oBbIX MEPEX0ax.

VYpaBHeHuUE TEMI0BOTO OaiaHca.

[ToBepxHocTHOE HaTskeHHE. Kod(DPUIIMEHT MOBEPXHOCTHOTO HATSKEHHS.
Kansspusie saBneHus. J[aBiaeHne noa UCKPUBIEHHON MTOBEPXHOCTBIO KUIKOCTH.
®opwmyna Jlannaca.

TexHudeckrue yCTpOWCTBA UM TEXHOJOTUYECKHE TMPOLECCHI:  KHUIAKUE
KPUCTaJIJIbl, COBPEMEHHBIE MAaTEPHUATIBI.

Hemoncmpauuu.

TermnoBoe paciupeHue.

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenue. Kunenue npy noHM>KEHHOM JTaBJICHUM.

N3Mepenue cuiibl MOBEPXHOCTHOTO HATSIKEHUA.

OMNBITH C MBUTBHBIMU TJIEHKAMH.

CmauuBaHue.

Kanumnisipabie sBiaeHUsI.

Moenn HEHbIOTOHOBCKOM KUIKOCTH.



Crioco0ObI M3MEPEHUS BIKHOCTH.

HccnenoBanre HarpeBaHus U MJIABICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Bunsr nedopmariuii.

HaoGmronenne mansix aedopMariuii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEN.

N3mepenne yaenbHON TENIOTHI IIJIABJICHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

N3mepenne aOCOMIOTHOM BJIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
IIOMEIIICHHH.

N3mepenue ko3¢ duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue monyns FOHra.

HccnenoBanue 3aBUCHUMOCTH  JAeQopMali  pPEe3MHOBOro  obOpasua  oT
MPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. DiaekTpoauHaMuKa.

Tema 1. Inexkmpuueckoe none.

OJeKTpu3anus Tel U €€ MPOSBICHMS. JJNEKTpUYECKUU 3apan. /IBa Buma
IEKTPUYECKUX 3apAnoB. IIpOBOIHMKHM, JUAIEKTPUKM U MOJYNPOBOIHUKH.
DneMeHTapHbIN JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUYECKOIO 3apsa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KyroHa.

DJIeKTpUYECKOE ose. Ero AeicTBUE HA IIEKTPUUYECKUE 3aps/Ibl.

Hampsoxk€aaocts  anekTpuueckoro  moyig.  [IpoGueiii  3apsn. Jlunuum
HaIPSHKEHHOCTH JIEKTPUUECKOT0 NoJIs. OHOPOIHOE AIEKTPUUECKOE TOJIE.

[ToTeHIIMANIBHOCTD AJIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh NMOTEHLHAIOB U
HanpspkeHue. lloTeHuuanbHas SHEprus 3apsdja B AJIEKTPOCTATUYECKOM TOJIE.
[ToTenman snexkTpocTaTuyeckoro noss. Csi3b HANPSXKEHHOCTU MOJIS U Pa3HOCTU
NOTEHIMAIOB ISl  DJIEKTPOCTATUYECKOTO TMOJsl (KaKk OJHOPOAHOrO, TaK U
HEOJIHOPOHOTO).

[TpuHIMT Cyneprno3uliuy SJIEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apsnaa. Ilone paBHOMepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsHKEHHOTro No 00béMy Mmiapa. Ilonme paBHOMEpHO 3apsHKEHHOU
OeCKOHEYHOW TUIOCKOCTU. KapTuHBI JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEN.

[TpOBOJIHUKH B 3JIEKTPOCTATUUECKOM T0JI€. Y CIIOBUE PAaBHOBECHUS 3apsi/IOB.

JIupNeKTpUKM B 3JEKTPOCTATHUYECKOM  TOJIE. Jusnekrpuyeckast
IPOHUIIAEMOCTD BEILIECTBA.

KonaencaTop. DneKTpoEMKOCTh KOHJAEHCATOpa. DIIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpA.



[TapamtensHOE coequHeHne KoHaeHcaTopoB. IlociienoBaTenbHOE coeAMHEHNE
KOHJIEHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

JIBr>KeHME 3apsyKEHHOM YaCTHUIIbI B OJTHOPOIHOM 3JIEKTPUUECKOM TIOJIE.

TexHuyecknue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
JIIEKTPOMETp, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE 3JIEKTPOIpPHOOpPOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Jemoncmpayuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TOJIE€ ABYX 3apsiKEHHBIX MIACTHUH.

Mogens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpoOBOAHUKH B ANEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JIEUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MMEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOLIAAu
MJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3JeKTPUUECKOTO OIS 3apSIKEHHOT0 KOHJIEHCATOPa.

3apsiaKa U pa3psiika KOHJIEHCAaTopa Yepe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKyM.

O1eHKa CUJl B3aUMOJICHCTBUS 3apSKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAHNO/IA.

N3yueHne npoTeKaHus TOKa B LIETIH, COAEPKAIIel KOHJIEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIMAJIOB (HampsIKEHUS ) npu
MOCJIEIOBATEILHOM COEMHEHUU KOHAEHCATOPOB.

HccnenoBanue paspsiga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwstii 31eKmMpuiecKuili mok.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi CyniecTBOBaHUSI TOCTOSIHHOTO JJIEKTPUYECKOro TOKa. McTOYHUKH
toka. Hanpsokenue U n O/1C é.

3akoHn Oma Jig yyacTka IeMu.

DIEKTPUUECKOE CONPOTUBJICHUE. 3aBUCUMOCTh COITPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJWHbI U TUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJIbHOE
CONPOTHUBJICHUE BEIIECTBA.

[TocnenoBaTenbHOE, NapaJUIeIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJAHUKOB.
Pacuér pa3BeTBnéHHbIX ekTpuieckux meneil. [IpaBmia Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenma.



MONIIHOCTh 3JIEKTPUYECKOr0 TOKa. TerioBasi MOIIHOCTb, BbIAEIsieMasl Ha
pe3ucTope.

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

KonpencaTop B 11enu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUYETUMK DIEKTPUUECKON IHEPTUU.

Jemoncmpayuu.

N3mepeHne CUIlbl TOKA U HAMIPSHKCHUSL.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HAMPSDKEHUS NI PE3UCTOpa,
JIaMITbl HAaKaJIMBaHUS U CBETOUO/IA.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA OT COMPOTUBIICHUS MPU TOCTOSITHHOM
HaIpsHKEHUH.

[Ipssmoe nzmepenne DJIC. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO AJIEMEHTA
U OIICHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

Crnioco0bl coennHeHus UCTOYHUKOB Toka, JJ1C GaTapeil.

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEXK/TY MOJIOCAMU UCTOYHUKA TOKA OT
CUJIBI TOKA B IIETIH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, npaKmMuKym.

HccnenoBanre CMEMIAHHOTO COEIMHEHUSI PE3UCTOPOB.

N3mepeHue yaenbHOro CONpOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HaNpsDKEHUSI IS JIAMITBI
HaKaJIMBaHMUSI.

VYBenuueHue npejesnna u3MepeHus aminepMmerpa (BoJIbTMETpa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu DJ[C raapBaHMYECKOTO 3JEMEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEXKTY MOJIOCAMU UCTOYHUKA TOKA OT
CUJIBbI TOKA B LIEIH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTh CONPOTUBIECHUSI METAIOB OT
Temnepatypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.



[TorynnpoBOTHUKH. CobOcTBeHHasT U IpUMECHass  MPOBOJUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEeKTPUYECKU TOK B AJIEKTPOJUTAX. IDJIEKTPOJUTUYECKAs AUCCOLIHALIMS.
OnekTpoin3. 3akoHbl Dapanes s dIEKTPOIn3a.

DJIeKTpUYeCKH TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
paspsan. Paznmuynele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NIPAKTHYECKOE IPUMEHEHHE: Ta30paspsaHble
JaMIIbl, 3JIEKTPOHHO-JTydyeBass TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: TUOI,
TpaH3UcCTOP, (GOTOAUO, CBETOUO, TAIbBAaHUKA, pAQUHUPOBAHNE MEJIU, BBITUIABKA
QIIFOMUHUSA, YJIEKTPOHHAs MUKPOCKOIIHS.

Hemoncmpauuu.

3aBUCUMOCTh COMPOTUBJICHUS METAJJIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTB JIEKTPOIUTOB.

3akoHsl 3ekTposm3a dapazes.

HckpoBoii paspsa M IPOBOJAUMOCTD BO3yXaA.

CpaBHEHHE MPOBOJIMMOCTH METAIIOB U TOJYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOJAUMOCTD JTUO/IA.

Yuenuueckuit skcnepumenm, nabopamopnwie padomul, npaKkmuKkym.

HaoGmroienne amexTpoimsa.

N3mepeHnne 3apsiaa OJHOBAJIEHTHOTO MOHA.

HccnmenoBanne  3aBUCUMOCTHM  CONPOTHUBIIEHUS  TEPMOPE3ZUCTOpPA  OT
TEMIIepaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTUKYM.

CnocoObl n3MepeHust PU3NYECKUX BEIUYUH C UCTIOIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX HM3MEPUTENBHBIX HPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHUCTEM.
AOGCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUUHH.
OueHka rpaHul] HOTPEUIHOCTEN.

IIpoBeieHME  KOCBEHHBIX  HW3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MYecKuX BEIUYMH, NPOBEpPKA NPENJIOKEHHBIX THUMNore3 (BbIOOp H3 padorT,
ONMMCAHHBIX B  TEMATHYECKUX  pazlenax «YUEHHYECKUH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesknpeaMeTHbIEe CBS3H.

N3yuenue kypca pusuku yriayonéHHoro ypoBHs B 10 Kiacce ocyiiecTBiIseTcs
C y4€TOM COJEpKaTeIbHBIX MEXIPEAMETHBIX CBS3€M C KypcaMud MaTeMAaTHKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meosicnpeomemnple nOHAMUSA, C6A3AHHbBIE C UIYUEHUEM MEMO008 HAYYHO20
no3HanuA: SIBICHUE, HAY4YHBIH (hakT, TUIIOTe3a, (PU3MYEcKas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHE, DSKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEIIHOCTH U3MEPEHUI, U3MEPUTENbHbIE TPUOOPHI, UPPOBast TadopaTopusl.

Mamemamuxka: peuieHUe CUCTeMbl ypaBHeHMH. JIuneilHas QyHKIUS,
napaboia, runepOosna, ux rpaguku u cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOMKIAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozua: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpensl,
yTuiau3auusg OHOOPraHMYECKOro TOIUIMBA JUIs BBIPAOOTKH  «TEIJIOBOW» H
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KANUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKHUE SIBJICHUS B KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBAa, MOJIApHAsl Macca, MOJIyueHHE HaHOMAaTepHUajioB, TEIUIOBbIE CBOMCTBA
TBEPABIX TEN, KUAKOCTEH U ra3oB, )KUJKHE KPUCTAJLIbL, JJIEKTPUUECKHE CBOWMCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKass  AWCCOIMAINsS, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOTIHS.

TI'eozpaghua: B1axxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonozua: npeodpa3oBaHue ABMKCHUN C HCIOIb30BAHUEM MEXAHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryarble KOHCTPYKIIMHK), MCTOIh30BAaHME 3aKOHOB COXPaHCHHSI
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBHUTaTelb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOM XOJOIMUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
NOJlyYEHUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOJIYTPOBOIHUKOBBIE MPUOOPHI, TaIbBaHUKA.

11 KIIACC

Pa3znen 4. JdiekTpoauHamMmKaA.

Tema 4. Macnummnoe noae.

B3auMopnencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHumn cynepno3unuu
MAarHUWTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUU.

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

Cuna Amrnepa, e€ HarpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsHKEHHOW YaCTHUILIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MaruautHoe nosne B Bemectse. DeppoOMarHeTUKH, Napa- U TUAMAarHETHKH.



TexHuueckue YCTpOﬁCTBa U TCXHOJOIHMYCCKUC IIPOLCCChI: IPHUMCHCHUC

ITOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHUTOB, TEeCTeP-MYJIbTUMETD,
AJIEKTPOJBUTATENH SIKOOHM, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptnHa 7uHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJIOCOBOTO M
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KaptuHa nuHUil MarHUTHOM MHAYKIMU TOJIS JUIMHHOTO MPSMOI0 MMPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O IMPOBOJHUKA, KATYIIKA C TOKOM.

B3anmoseiicTBue 1ByX NIPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

[eiicTtBrue cumnbl JIopeHI1a Ha HOHBI AJIEKTPOJIUTA.

HabGnronenue nBM>KeHUs My4YKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHIMT NENCTBUSA AIIEKTPOU3MEPUTEILHOTO npudopa
MarHUTO3JIEKTPUIECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

HccnenoBanrie MarHUTHOTO MOJIS MOCTOSIHHBIX MAarHUTOB.

HccnenoBanre cBOMCTB (peppOMarHETUKOB.

HccnenoBanre 1eCTBHS MOCTOSSHHOTO MarHUTa Ha PaMKY C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKUMU. 3aKOH 3JEKTPOMArHUTHOM uWHAyKiuu Papajes.
Buxpesoe anektpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. Karyiika WHIYKTMBHOCTM B LIENMH MOCTOSSHHOTO TOKA.
SBnenue camonnaykuu. I1C caMOUHAYKIINH.

DHeprusi MAarHUTHOTO TOJISl KATYIIKU C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHHUYeCcKUe YCTpPOMCTBA M TEXHOJIOTMYECKHE MPOLECCHl: MHAYKIIMOHHAS
1e4b, COJICHOU/, 3alUTa OT JEKTPU3ALMH TeJ NPU ABUKECHUU B MArHUTHOM I10JI€
3emuu.

Hemoncmpauyuu.

HabGnronaenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHYKLWH.

UccnenoBanne 3aBucumoct IOJIC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



IIpaBuio Jlenna.

[TameHrie MarHuTa B aJJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/JC caMOMHAYKIMU OT CKOPOCTU WU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, nPAKMUKYM.

HccnenoBanue sSIBIEHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUS.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMHUYECKOE OMHUCAHUE.
DHepreTUuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsS MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN W3 MX DHEPreTUUeCKOro U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammiutyna U ¢asza konebanui. CBsI3b aMIUIUTYIbI KOJEOAHUN HMCXOMHOU
BEJTUYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra konebanuid. [lepuon ManbiXx CBOOOJHBIX KOJIEOAHMI
MaTeMaTU4eckoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxatonux Kojaebanusx. BeiHy»)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPHUBOW.
ABTOKOJICOaHUS.

TexHruuecKue yCTpONUCTBAa U TEXHOJIOTMYECKUE MPOLIECCHl: METPOHOM, YaCHI,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauyuu.

3amnuch K0ae0aTeIbHOro ABYKECHUS.

HabGnrogenne He3aBUCUMOCTH TIEPUOJIA MaJIbIX KOJieOaHUI rpy3a Ha HUTU OT
aAMILTATY/IBI.

HccnenoBanue 3aTyxaromux KoiaeOaHuii 1 3aBUCUMOCTH Teproa CBOOOHBIX
KOJICOaHHI OT COMPOTHBIICHHUS.

UccnenoBanune kosneOaHWN Tpy3a Ha MACCHUBHOM MpPYXHHE C IENbIO
dbopmMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENH TIPYKMHHOTO MasiTHUKA.

3aKOH COXpaHEeHMsI SHEPTUU MPHU KOoJIeOaHUIX Ipy3a Ha MPYKUHE.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Habnronenue pezoHanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKmMuKym.



W3mepenue mneprona CBOOOJHBIX KOJIEOAHUI HHUTSAHOTO W MPY>KHUHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBUKEHUS TeJa B XO€ KOJeOaHN Ha yIIPYyTOM IMO/BECE.

N3ydeHne NBUKEHNS HUTSHOTO MAasiTHUKA.

[IpeoOpa3zoBaHre SHEPTUU B MPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTYXaIOMINX KOJIeOaHUH.

HccnenoBaHre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomazcHummnbsle Konedanus.

Konebarenbubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
uaeanbHOM KosiebatenbHOM KoHType. Popmyna Tomcona. CBs3p aMIUIMTYAbI
3apsa KOHAEHCAaTopa C aMIUIMTYO0M CHJTbI TOKA B KOJIe0AaTeTbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BriHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIBI TOKA W HaNpsDKEHWS NpU  PA3IUMYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBINA TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyllKa
VMHIYKTUBHOCTH B LE€NU CHUHYCOMJAIBHOIO IEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHU.

WneansHbiii  Tpancopmatop. IlpomsBoiactBo, mnepegaya U MoTpeOIeHUE
AIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VCITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHUYeCcKHe YCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUIM
3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, TUHUU JJIEKTpONepeaay.

Hemoncmpayuu.

CBOOOIHBIE JIEKTPOMAarHUTHBIE KOJICOaAHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOAHUIMA.

['eneparop He3aTyXalOMUX JIEKTPOMArHUTHBIX KOJICOAHUH.

Mopenp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUAIbHbIE KOJIEOaHUSI.

Pe3uctop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOP B LIEMH NEPEMEHHOTO
TOKA.

Pe3sonanc mnpu mMociaenoBATEIbBHOM COEAMHEHHHM PE3UCTOpA, KATYLIKU
MHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO 1 NPUHIIMI ACHCTBUS TpaHCchopMaTopa.



Mopenps nuHuYM 3IEKTpOoIIepeIadn.

Yuenuueckuii sxcnepumenm, nadvopamopmsie padomul, npAKMUKYM.

N3yuenue tparnchopmaropa.

HccnenoBanne MEpEeMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOp, KaTYLIKY U PE3UCTOP.

HabGnronenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOUHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUNIHbLE GOJIHDI.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHusi. llomepeunbie u
IIPOJOJIBHBIE BOJHBL. lleproa, CKOpPOCTh pacnpoCTpaHEHUS W JJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKHMX BOJIH: OTpa)XCHHE, MpeJoMJIEHUE, MHTephepeHIus U
U pakiys.

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3ITyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCcTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  MIPEJIOMIICHHUEC,
noJIsipu3anusl, MHTeppepeHus U udpakuus.

[IIkana 3JI€eKTPOMarHUTHBIX BOJIH. [IpUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHLIMIBI pagnuOCBsI3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHNUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30p, aHTEHHA, TenaedoH, CBY-neusn,
yJIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTpaHEHUE MONEPEYHBIX U MPOOJIBbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpakeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepennu u qudpakiy MEXaHUYECKUX BOJH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ynbTpa3ByKa U €ro MIPpUMEHEHUE.

HabGntogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJeOaHUM.

HccnenoBaHye CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IPETOMIIEHUE,
noJisipu3anus, 1udpakuus, uHTepdepeHIHs.

Oo6napyxeHue nHHPaKPaCHOTO U YIbTPAPHOIECTOBOTO U3TyUCHHUHN.

Yuenuueckuit skcnepumenm, nadbopamopnsie padomeol, npakmukym.



M3yueHne napameTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONTMHENHOE pacnupOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpaxkeHus1 cBeTa. [locTpoeHne n3o0paxkeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHHUS CBETa. AOCOIOTHBIN MOKa3aTelb
npenaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA ¥ COOTHOLIEHUE JUIMH BOJIH IIPU IIEPEX01€ MOHOXPOMATUUECKOT O CBETA YEPE3
TrpaHully paszfena AByX ONTUYECKUX CPEN.

Xox nmyueit B mpusme. [ucnepcust cBera. CioxxHBIA cocTaB O€lI0ro CBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenpHbIil yroyl IOJIHOr0 BHYTPEHHEIO
OTPaKECHMUS.

Cobuparoniyie 1 paccerBaromye TuH3bl. ToHkas nH3a. DOKyCHOE paccTosIHUE
Y ONTUYECKAs] CHJIA TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM
cepuueckoil JHMH3BI OT €€ TEeOMETPUU U OTHOCUTEIBHOIO IOKa3aTess
IIPEJIOMIICHHS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TABAEMOE JIMH30M.

Xoa Jy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU! TOYKM W OTpe3Ka MpsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMaX.

Ontuueckue npudopsl. Pa3pemaromiast cnocodHocTh. [1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON OTITHUKH.

BonnoBass ontmka. Wutepdepenmnus cBera. KorepeHTHblE WCTOYHUKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTep(EpEeHIHOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kiaccuyeckunx
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOICHUS
IVIABHBIX ~MAakKCMMyMOB IIpM NAJEHUM MOHOXPOMATHMYECKOIO CBETAa Ha
TUu(PaKIIMOHHYIO PEIIETKY.

ITongapuszauus ceera.

TexHudeckue yCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIyIa,
NEPUCKOI, (oToammapaT, MUKPOCKOI, MPOCKIMOHHBIN ammapar, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(paKkIMOHHAs perIéTKa.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIIeHUs CBETA.

HaOnroenue noJiHOro BHyTPEHHEro oTpaxkeHus. Mojieinb CBETOBO/IA.

HccnepoBanne Xojia CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKCHUH B JIMH3aX.

Mopenu MuKkpockomna, TeJIecKona.

Hab6mronenune naTepdepeHnm cBera.

HaOaronenne nBeTOB TOHKUX TLUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yyenue nudpakiinoHHON perETKy.

Habmronenne nuppakiimOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO PpACcCTOSIHUSI OT BellecTBa (Ha
pUMeEpPE KUJIKUX JTHH3).

N3mepenrie PoKyCHOTO PaCCTOSIHUS paCCEUBAIONTUX JIMH3.

[TonyueHnne n300pakeHuUsl B CUCTEME U3 IUIOCKOTO 3epKajia U JIMH3BI.

[Tonyuenne n300pakeHuUsI B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EpeHIInn U OJISIPU3AIIN CBETA.

N3yueHne noyisipu3alii CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINN JIa3epHOTO U3ITYUYEHHUS Ha IBYX HIETAX.

HaOmronenue nucnepcun.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepeHnune IrHbI CBETOBOM BOJIHBI.

[TonyueHue criekTpa W3JIy4eHHUs CBETOJAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKMU.

Pa3znes 6. OcHOBBI CIeIHAJIBbHOM TEOPUU OTHOCHTEIbHOCTH.

['panuLIBI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienmanbHOM
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl. [IpeoOpazoBanusi  JlopeHia.
YcioBue npuIMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHU U COKpAIIECHUE JJTHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPruer U UMIYJIbCOM PEISITUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



TexHU4ecKkue YCTpOMCTBA M TEXHOJOTHMYECKHE IPOLECCHL: CIYyTHUKOBBIE
NPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

YdeHUYeCKUi IKCIEPUMEHT, TaOopaTOpHBIE PA0OTHI, MPAKTUKYM.

OnpeneneHue UMIYyJbca W DHEPrUM  PEISTUBUCTCKUX dYacTuil (Io
dboTorpadusiM TPEKOB 3apsXKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznen 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-60.11060ii oyaausm.

PaBHOBeCHOE TEIJIOBOE M3JIy4YeHHE (M3JIydeHHE aOCOJIOTHO YEPHOTO TEIa).
3akoH cMmemenus Buna. 'unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢hoTodddexra. YpaBHeHUE
DitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B UYAaCTHOCTH, JIaBJICHME CBeTa Ha a0COJIIOTHO
NOTJIOUIAIONIYI0 U a0COJIIOTHO OTpaxkawollyr moBepxHocTb). Ombitel I1. H.
JleOenena.

BosHoBBIE cBOMCTBa yactull. Bonnel ne bpoia. JInuna BosHbl e bpoins u
pa3Mepbl 00JacTH JIOKAJM3alMu JABWXKYyLIeHcs vactuubl. KopmyckymnsipHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 351eKTpoHOB Ha KpUCTAILIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPENEeIEHHOCTEH
['eitzendepra.

TexHu4yecknue yCTpOMCTBA M TEXHOJOTMYECKHE NPOLECCHI: CIIEKTPOMETD,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.

®oTo3(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, npaKmMuKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossaaol [1manka Ha ocHOBe HcciieoBanus GoTodddexra.

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

Tema 2. @usuka amoma.

OneITEl IO KCCIAEAOBAHUIO CTpoeHus aroma. [lmaHerapHas monens aToma
Peszepdopna.

[Toctynatel bopa. U3nyuenue u norsouieHre (GOTOHOB MpH MEPeXoe aToma ¢
OJIHOTO YPOBHS SHEPIUH HA IPYTOM.



Bunbl cnektpoB. CrieKTp ypOBHEHN 3HEpruy aTomMa BOJI0poa.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlasep.

TexHH4eCKHe YCTPOMCTBA M TEXHOJOTHUYECKUE MPOLECCHI: CIEKTPATbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpOUCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

Onpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

HaOmnronenue nuHe4aToro crekTpa.

HccnenoBanue cnekTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOJA U U3MEPEHHUE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY.

Hyxnonnass mogens snapa [eiizenOepra—MBanenko. 3apsa supa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTh. Aubda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM OeTa-
pacnaz. ['amMma-u3inydeHue.

3akOH pPaJAMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TOMNBI B IPHUPOJE.
CBoMCTBa MOHM3HUPYIOUIETO M3JIyYeHHs. BiusHME pagnOaKTUBHOCTH HA KUBBIC
opranu3mbl. EcrecTBeHHbI QOH n3inydenus. Jlozumerpusi.

DHeprus CBs3M HYKJIOHOB B siipe. Snepubie cuibl. Jledext maccer sapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
yOpaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. JKOJOTHYECKUE acCleKThl pPa3BUTHUS
AJIEPHON DHEPIETUKH.

Metonbl perucTpaiuy U UCCIEAOBAHUS FJIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI W JICNTOHBI.
[IpencraBnenne o CtangaptHoi Moaenu. KBapk-ritooHHas MOJENb aApOHOB.

®usuka 3a npeaenamu CrtaHgaptHo Mojenu. TéMHas marepust U TEMHas
SHEprusl.

EnuHcTBO PU3nueckoil KapTUHBI MUPA.

TexHH4eCKre yCTPOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHL: JO3UMETP, KaMepa
Buinbcona, siepHbIil peakTop, TEPMOSIIICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe30HaHCHas ToMorpadusi.

Yuenuueckuit sxcnepumenm, navopamopnuie padomul, nPAKmMuKym.

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

HccnenoBanne pagnoakTUBHOTO (DOHA C MCTIOJIB30BAaHUEM JI03UMETPA.

N3yyenune nornomieHus 0eTa-4acTrIl aTFOMIUHUEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUUKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIagHOE M1 MUPOBO33PEHUECKOE 3HAUCHHE
actpoHoMuu. [IpUMEHMMOCTH 3aKOHOB (UBUKHA JII OOBSICHEHHS TPUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTPOHOMHMYECKHX HccieqoBaHU. (COBpPEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PAJANOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3Bé3gHoro Heba. Co3Be3nus, sSpKue 3BE3ABI, IUIAHETHI, UX BHIUMOE
JIBUKCHHUE.

ConHeuHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. MicTounuk sHeprun CoJiHLA U 3BE3.

3BE3/bl, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMma «CreKTpaibHbIN KJlacc —
CBETUMOCTBY». 3BE31bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPEICTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJiHIA U
3BE3/1. DTalbl )KU3HU 3BE3.

Mineunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky m kBazapbel. UEpHBIE ABIPHI B sSApAX
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue raigakTuk.
Teopus bonporo B3psiBa. PennmkToBoe U3iyyeHue.

Macmrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenus: 3B€3H0r0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JJIsT OTIPE/IeTICHUS TTOJI0OKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE cO3Be3ausd CEBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

Habmonenuss B Teneckon JIyHbl, MJIaHeT, TyMaHHOCTEH U 3BE3IHBIX
CKOIUICHUU.

Du3nvecKuil MPaAKTHKYM.

Crnioco0Os1 u3MepeHust GU3NYECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX WM3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MOTPEITHOCTH U3MEPEHUI (DU3NUECKHX BEITUYHH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATUYECKUX  pas3leinax «YUYEHUYECKUUA  DKCIIEPUMEHT,
J1abopaTopHbie pabOThI, TPAKTUKYM ).

O0o01maronee NOBTOPEeHHUE.



O0o01eHre U cucTeMaTu3alus CoAepXKaHus pa3ienoB Kypca «MexaHukay,
«MonekymsipHas GU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKaY, «Konebanus u
BOJIHBDY, «OCHOBBI CHEUUATBHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnKa», « IEMEHTHI aCTPOHOMUH U aCTPODUZUKIY.

Ponb Qu3uku U acTpOHOMHM B HSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATUUECKOM cpepax AesITeNIbHOCTH Y€TIOBEKa, POJIb U MECTO (PU3UKH U
aCTPOHOMMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYCHHE ONMMCATEIBHOM,
CUCTEMATU3UPYIOIICH, OOBSICHUTEIIBHOM M MPOTHOCTHYECKOM  (DYHKIUN
busnueckoit Teopuu, posib (U3MIECKON Teopruu B POPMUPOBAHUU MPEIACTABICHUIM
0 (pusmueckoll KapTUHE MHUPA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUNA O IPUPOJIE.

MexnpeaMeTHbie CBA3M.

Nzyuenue kypca ¢puszuku yriay0iaéHHoro ypoBHs B 11 kiacce ocyuiecTBisercs
C Y4€TOM COJEPKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMU MATEMAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
nO3HaHUA: SBICHHWE, HAay4YHbId (PaKT, rumnoresa, (pusmyeckas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, DSKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTH U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, I pOoBast 1adbopaTopusl.

Mamemamuka: pelUIeHUE CUCTEMBl YpaBHEHWW. TpPUTOHOMETpHUUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOpPBI M MX NMPOEKIMU HA OCHU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mOMOOUST TPEYTrOJHHHUKOB,
oTpejieNIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

Bbuonocus: >nektpuyeckue SBICHUS B JKUBOW MpUponEe, KoJyieOaTelnbHbIE
JBW)KCHUS B JKUBOW MPHUPOAE, OKOJOTMYECKHME PHUCKH IIpU NPOU3BOACTBE
DIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIIIEHM  Cpensbl,
yJIBTPa3ByKOBasi JMArHOCTMKA B MEIWLIMHE, OINTHYECKHE SBIECHUS B JKUBOU
MIPUPOJIE.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJ, KPUCTAIMYECKAs! CTPYKTypa TBEPABIX
TEJ, MEXaHNU3Mbl 00pa30BaHUS KPUCTANTMYECKON PEeIIETKU, CIEKTPATIbHBIA aHaIU3.

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

Texnonozusn: TPUMEHEHHE IIOCTOSIHHBIX MArHHUTOB, JJIEKTPOMAarHUTOB,
ANEKTpoJABUTaTENb AKOOM, TeHepaTop MEPEMEHHOI0 TOKa, MHAYKI[MOHHAS IeYb,
JMHUAN 3JIEKTponepeaad, 3JIEKTPOABUTaTeNb, pasap, PaAuONPUEMHUK, TEIEBU30D,
anteHHa, teiepoH, CBY-meub, ynabTpa3ByKOBass AHArHOCTUKAa B TEXHHKE,
IPOEKIMOHHBIN anmnapar, BOJOKOHHAsI ONTUKA, COJIHEYHAsl OaTapes, CIIyTHUKOBBIE
MPUEMHHKH, AJIE€PHAs SHEPTeTUKA U IKOJIOTUYECKUE ACTIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITOCOOHOCTH O0OYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalUWi, T[O3UTHBHBIX BHYTPEHHHUX  YOEXIECHHUH, COOTBETCTBYIOIIHMX
TPaJMLIMOHHBIM IEHHOCTSAM POCCHUHCKOTO OOIeCTBa, pPACIIMPEHHUE >KU3HEHHOI'O
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alliid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU NESTENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e c(hopMUPOBAHHOCTH I'PAKAAHCKOMN MO3ULIUU O0YUYaIOIIETOCs KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJIEHA POCCUNCKOI0O OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX IPakKAAHCKOTO
oOIecTBa, y4YacTBOBaTb B CaMOYIpaBlIE€HWH B  00pa3oBaTEIbHOM
OpraHu3aluu;

e YMEHHME B3aUMOJICCTBOBATH C  COLMAIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUUSIMU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMaHUTAPHOUW U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHUOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU TpakIaHCKOH WUJICHTUYHOCTH,
NaTPUOTU3MA;

e IIECHHOCTHOE OTHOUIEHWE K TOCYAAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

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

e CIOCOOHOCTH OIEHWBATH CUTYAllMIO U IPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMUMBOTO OYayIIETO.

ICTETHYECKOI0 BOCIIMTAHMA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKJIKOYAs OCTETHUKY HAy4YHOTO

TBOPYECTBA, MPUCYILETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



MHTEpEC K pa3nuHbIM chepam npodecCUOHATBHON AESITENbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, yMEHUE COBEPIIATh OCO3ZHAHHBIM
BbIOOD Oynymieit mpodeccuu U peaan3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC
IUIaHBL;

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

IKOJOINYECCKOI0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIBTYphI, OCO3HAHHUE TJIOOAIBHOTO
XapaKkTepa SIKOJOTUYECKUX MPoOIIeM;

IJIAHUPOBAHUE M OCYIIECTBICHUE NICWCTBUU B OKpYKAIOLIEW cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa JAESATEILHOCTH IKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O MIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4yHOH JEsTENbHOCTH, FOTOBHOCTh B IIpoLEcCe
U3y4eHUs: (PU3MKU OCYHIECTBISTh IMPOEKTHYI0O M HCCIEA0BATEIbCKYIO
JEATEeIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE 1eiiCTBUSA
Bba3oBnie JJornueckue 1eiicTBUA:

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

ONpPEAEHATh LENU ACATEIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M TMPOTHUBOPEYMSI B PaCCMATPHUBAEMBIX
(bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTE€pHUaAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JIESTEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pE3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU MTOCIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIJIEHUE TIPHU PEIICHUH )KM3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

BJIa/IETh HAyYHON TEPMUHOJIOTHEH, KIIFOUEBBIMHU MOHATUSMU U METOJAMU
buznuecKoil HayKu;



BJaJIeTh  HaBBIKAMH  y4€OHO-MCCIEAOBATEIbCKOM M MPOEKTHOU
JESITEIBHOCTH B 00JacTH (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBHIO K
CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHUs 3a1ad  (PU3HUecKoro
COJIEpKaHUsl, MPUMEHEHHIO Pa3IMIHBIX METOI0B TTO3HAHWS,

BJIQJICTh BUAAMH JCSITCILHOCTH IO TOJYyYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHUIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyallusiX, B TOM YHCJI€ MPH CO3JaHUU Y4E€OHBIX MPOEKTOB B 00JIaCTU
bu3uKy;

BBISBJISITh TIPUYUHHO-CIICICTBEHHBIC CBSI3M M aKTyaJU3WpOBaTh 3aaady,
BBIIBUTaTh TUIOTE3y €€ pEIIeHUs, HaxoQuThb AapryMeHTbl Jid
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapameTpbl U KPUTEPUU
peleHus;

aHaJIM3UpPOBaTh IIOJYYECHHbIE B XOJA€ pEIICHUS 3aJaud pe3yJIbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHE B
HOBBIX YCJIOBHUSX;

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

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
YMETh TEPEHOCUTh 3HaHMS MO0 (U3NKE B TMPAKTHYECKYIO O00JIacTh
KU3HECATSIILHOCTH,

yYMETh UHTETPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;
BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0AbI U PEIICHNUS;
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pabora c nndopmanueii:

BJIAJ€Th HaBbIKAMU MOTYy4YeHUs1 HHGOPMAIMU PU3UYECKOTO COIEPKAHUS U3
MCTOYHUKOB PA3HBIX THUIIOB, CAaMOCTOSITENIbBHO OCYIIECTBISATh IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HUHTEPIpEeTalni0 MHPOPMAIUU pa3IHMuHBIX
BUJIOB U (DOPM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALINH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTU B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/lady ¢ CcoOJIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PECypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUYHBIX (popmaTax ¢
yu€TOM Ha3Ha4yeHHs WHGOpPMALMKU M IIEJIEBOM ayAUTOPUHU, BBIOMpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIH3aIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe Yy4eOHbIe JeHCTBHS:



OCYILIECTBIATh OOIIEHHE Ha Yypokax (U3UKK MU BO BHEYPOUHOMH
JIESITEIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh M UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U MHIUBUIYaIbHON
paboTHI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX AEMCTBHH C yu€TOM OOLIMX
MHTEPECOB U BO3MOXKHOCTEHN KaK/10TO YJieHa KOJUIEKTHBA,

OPUHUMATh IIEIM COBMECTHOM JI€ATEIBHOCTH, OPraHU30BBIBATh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTAaBJIATH IUIaH
NEHCTBUIM, pacpeessaTh pojid ¢ y4€TOM MHEHUI YYaCTHUKOB, OOCYKIaTh
pe3yJIbTaThl COBMECTHOM pabOThI;

OLICHMBATh KaueCTBO CBOETO BKJaJa M KaXIOTO YYaCTHHKA KOMAaHJIbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE MPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIISATh TO3UTUBHOE CTPATETMUYECKOE IOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUECTBO U BOOOpakeHHe, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIIATh IO3HABATEIbHYIO JESATEIILHOCTD B 001aCTH
(GU3UKK U aCTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTaBUTh U (POPMYJIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTaBJIATH IUIAaH PELICHUS] PACUETHBIX MU KAYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHHUS MPAKTHUYECKOH pabOThl ¢ YYETOM UMEIOUINXCS
pPECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPENIOYTCHUIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh paMKH y4eOHOT0 IIpeIMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;
JieJlaTh OCO3HAHHBIA BBIOOpP, aApPryMEHTHpPOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO APYAUIMU B 001aCTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJII), AMOIMOHAJIbHbINA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYyallUAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTD,
OLCHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;



e BJAJACTh HAaBbIKAMH IIO3HABATEIbHOM peQIEKCMH KaK OCO3HAHUS
COBEpIIAEMbIX ACHCTBUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U
OCHOBAHUII;

e HCIOJIB30BaTh NPUEMBI peIEKCUH AJIs OLEHKU CUTYallMH, BBIOOpa BEPHOTO
peleHus;

e YMEThb OILICHWBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEUICHHS MO HUX
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M APryMEHTHl JAPYTUX IpPH aHAJIU3€ PpPe3ylbTaTOB
NESITEIbHOCTH;

e IPUHHUMATH ceOsl, MOHUMAsI CBOU HEJOCTATKU U IOCTOMHCTBA;

e TMPUHMMATH MOTHUBBI M ApPTyMEHTHl APYTUX MPH aHaJh3€ pPe3ylbTaToOB
JeSITEIbHOCTH;

e IIpU3HABaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B npornecce AOCTMXKEHHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOECHHUS MPOTPaMMbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHUd Yy O0OyYarolUXcs

COBEPIIICHCTBYETCS OMOITMOHAIBHBIN WHTEJUICKT, TIPEAMOJIar afOIIHA
c(hOpMHUPOBAHHOCT:
e CaMOCO3HAHHUS,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HAIpPaBJICHUs Pa3BUTHsI COOCTBEHHOU
AMOILIMOHAIILHOMN c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUS, BKIIOYAIOIMIETO CAMOKOHTPOJIb, YMEHNE NIPUHUMATH
OTBETCTBEHHOCTh 32 CBOE MOBEJEHHE, CIOCOOHOCTh aalTHPOBATHCS K
HYMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBALIMM, BKIIOYAIOUIEN CTPEMIIEHUE K JTIOCTHKEHHIO LIENH
U yCIiexXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXOS U3
CBOMX BO3MOKHOCTEH;

e OMIATHM, BKJIIOYAIOMIEH CIOCOOHOCTh TMOHUMAaTh 3MOLMOHAIBHOE
COCTOSIHUE JPYIMX, YYWUTHIBaTh €ro IMpH OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M CONEPEKUBAHUIO;

e COLMAJBHBIX HAaBBIKOB, BKJIOYAIOIIUX CIOCOOHOCTH  BBICTPAMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspeniaTh KOH(QIUKTHI.

[TPEAMETHBIE PE3VJIbTATDI

K xonity o0yuenus B 10 knacce npeMeTHBIE Pe3yabTaThl HAa YIITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



MOHUMATh pPOJb (GU3UKA B OKOHOMHUYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COIMANbHOM W OSTUYECKOW cdepax AedaTebHOCTU
YEJIOBEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTUHE MHUPA,
3HaYCHUE OIUCATENbHOM, CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOW  (QYHKIUH  (QU3NYECKOW TEOpUHM — MEXaHMKH,
MOJICKYJISIPHON (PU3UKK U TEPMOJIMHAMUKHU, POJIb (DU3HUECKON TEOpHH B
(dbopMUpOBaHNY TIPEJICTABICHHA O PU3NUECKON KApTUHE MUPA;

pa3iauyaTh yCI0BUS IPUMEHUMOCTH MOJIeNel (PU3NUECKHX TE U POLIECCOB
(sIBNEHMI): MHEpLMANbHAs CHUCTEeMa OTCuéTa, aOCOIIOTHO TBEPIOE TEJO,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOIHOE MaJCHUE,
abCoJIIOTHO yripyTrast naedopmaius, aOCONIOTHO YNPYroe U abCOIIOTHO
HEYyIIPYyroe CTOJIKHOBEHHMS, MOJEIN Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpHCTaJUIMYECKOT0) TeJa, WICANIbHBIN ra3, TOUCYHbIN 3aps/l, OTHOPOIHOE
AIIEKTPUYECKOE T10JIE;

paznuyarth ycloBUSA (TpaHULbl, O0JACTH) MPUMEHUMOCTH (HUIUYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHbIX 3aKOHOB W
OTPaHUYEHHOCTH UCTOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBSCHATH MEXAaHMYECKHE IIPOLIECChl U SBIICHUA,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWKEHUS, (HOPMYJbl KHHEMATUKH PABHOYCKOPEHHOTO
NBUWKEHUA, TpeoOpa3zoBaHusa [anunes Ajis CKOPOCTH M IEepeMeElIeHUs,
3aKOHbl HplOTOHa, mpuHOMI  OTHOCUTENBHOCTH [amwies, 3akoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUS MMITYJIbCA U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C W3MEHEHHEM MEXaHUYECKOW HSHEpruw,
yCIIOBHUSI pAaBHOBECUS TBEPAOrO Tena), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3znyecKux 3aKOHOB: MpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETO
3aKOHOB HPBIOTOHA, 3aKOHOB COXPaHEHHsI HMILYJbCA U MEXAHUYECKOU
DHEPI'UM, 3aKOHA BCEMUPHOTO TSATOTCHHUS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble moOJOkeHUd MKT u 3aKkoHBI MOJEKYISPHOW (UBHKK U
TEPMOJMHAMHUKU (CBA3b JAaBJEHUA HJCATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOW HSHEPruer TEIJIOBOTO JBUIKEHUS W KOHIIEHTPAIMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CpPEIHEW KHHETHYECKOU
DHEPIruel TEMJIOBOTO ABMKEHHS €T0 YacCTHULl, CBS3b JABJICHUS UACATbHOTO
raza C KOHLEHTpAallMEM MOJIEKYJl M €ro TeMIEPaTypoH, YypaBHEHHE
MenneneeBa—Knamneipona, TmepBbld 3aKOH TEPMOIAUMHAMMKH, 3aKOH
COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU ITOM HCIIOIb30BAThH



MaTeMaTUYECKOE BhIPAXKEHUE 3aKOHOB, YKA3bIBATh YCJIOBUS IPUMEHUMOCTHU
ypaBHeHUs1 MeHneneeBa—Knaneipona;

aHAMM3UPOBATh M OOBSACHATH DJEKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIE TOJIOKEHUSI U 3aKOHBI AJIEKTPOJIMHAMUKHU (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJISI, NPUHUHN CYNEPHO3UIUNA SICKTPUUECKUX
MOJIEW, MPU ATOM YKa3blBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyioHa, a
TaKXe€ MPAKTUYECKU BAKHbIE COOTHOIICHHUS: 3aKOHbl Oma g ydacTka
UenyM WU JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npaBuia Kupxroda, 3akonsl apajes A1 31€KTpoIn3a);

OMUCHIBATh (PU3NUECKUE TPOIECChl U SIBJICHUS, UCIOJb3YysSl BEIUYUHBI:
MEPEMENICHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEJN, CUJIA,
MOMEHT CUJIbL, IaBJICHUE, TOTEHIUAJIbHAS SHEPT U, KHHETUYECKasi SHEPIus,
MeXaHU4ecKasl YHeprusi, paboTa CHIbI, ICHTPOCTPEMUTETLHOE YCKOPEHHE,
CUJIa TSKECTH, CHJIA YNPYTrOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUS
B3aUMOJICUCTBUS Tena ¢ 3eMIIEN BOJIU3H €€ MOBEPXHOCTH, SHEPTUs YIIPYTrOn
nedopmali Npy>KUHbI, KOJIMYECTBO TEIUIOTHI, a0COJIFOTHAsT TEMIEpaTypa
Tena, paboTa B TEPMOJMHAMUKE, BHYTPEHHSISI DHEPrus HJI€aTbHOTO
OJIHOATOMHOTO Ta3a, paboTa MACAIIbHOTO Ta3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KIIJl naeanbHOro TEmiaOBOrO JBUTATENS;, JIEKTPUUECKOE MOJIE,
HaNPsHKEHHOCTD AJIEKTPUUYECKOTO MO, HAPSYKEHHOCTh MOJISI TOYEYHOTO
3apsiia WIK 3apsHKEHHOrO 1Iapa B BaKyyMe M B JIUAJIEKTPUKE, MTOTEHIHAI
ANEKTPOCTATUYECKOTO MOJIs, Pa3HOCTh MOTEHIMAIOB, 3JEKTPOJBHKYIIAS
cuia, CUja TOKa, HaIlpsKEHHE, MOIIHOCTh TOKA, 3JIEKTPUUYECKass EMKOCTh
IJIOCKOTO  KOHJEHCAaTopa,  COMPOTUBICHHME  y4yacTKa  LENu  C
MOCIIEIOBATEIbHBIM U MAPAJUICITIBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO TOJISI KOHAEHCATOPA,

OOBSCHATH  OCOOCHHOCTH  MPOTEKAaHWUA  (PU3NYECKUX  SBIICHUM:
MEXAHUYECKOE JBWKEHUE, TEIUIOBOE JBM)KEHHE YacTHI[ BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIXeHUE, nuddys3us, ucrnapeHue,
KUIICHUE U KOHJICHCAIUs], TIJIABJICHUE U KPUCTAJUIN3alvs, HAlIPaBIC€HHOCTh
TeIIonepeaadu, 3JIEKTpU3alrs TeJ, SKBUIOTCHIMAIbHOCTh MMOBEPXHOCTU
3apsHKEHHOTO MTPOBOAHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIIMUUHBI OT
JPYToM ¢ UCIIOJIb30BAHUEM TPSMBIX U3MEPEHUM, PU ITOM KOHCTPYUPOBAThH
YCTaHOBKY, (UKCHpOBaTh pe3yJabTaThl MMOJYYCHHOW  3aBUCHMOCTH
¢usznyeckux BEMMYMH B BHIE TIpapukoB C Y4ETOM aOCOIMIOTHBIX
MOTPEIIHOCTEe  WM3MEpPEHUM, JeaTh  BBIBOABI IO  pe3ysibTaTaM
UCCIIEIOBAHUS;



IPOBOANTh KOCBEHHBIE H3MEpPEHUs (U3HUECKUX BEJIUYUH, MPU ITOM
BbIOMpaTh ONTHMANBHBIM METOJ] W3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTEJbHBIE MOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTH ONBITHI IO MPOBEPKE MPEUIOKEHHON THIOTE3BI: UIAHUPOBAThH
HKCIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
NOJIyYEHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIIOTE3BI;

co0uro1aTh IpaBuiia 0€300aCHOIO TPy/ia IpY MPOBEACHUN UCCIICAOBAHNUN B
pamMkax  y4yeOHOro  OJKCIEpUMEHTa, MpPakTUKyMa M  Yy4eOHo-
UCCJIEOBATENBCKOW W ITPOEKTHOM JEATEIIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEIILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemaTh pacyE€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 3aJaHHOU
(¢u3nyecKoil MOJIEIbI0: Ha OCHOBaHMM aHaJlM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MUECKON MoOJeNnu, OTBeYallled TpeOOBaHUAM 3aJauH,
IPUMEHSATH POPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJIATHI (PU3UUECKUX
TEOpHU MPU MCHOJB30BAaHUM MAaTEMaTHYECKUX METOJOB pEIIEHUs 3ajad,
MPOBOJUTH PACUETHI HA OCHOBAHWU UMEIOIIUXCS JaHHBIX, AHAIU3UPOBATh
pE3yNbTaThl U KOPPEKTUPOBATH METOMBI PEIMICHHS C YUYETOM IOJIYYEHHBIX
pE3yNbTATOB;

pemarb KayecTBEHHBbIE 3aJaud, TpeOyrollue NPUMEHEHUs 3HAHWN H3
pa3HbIX pa3aenoB Kypca PU3MKH, a TAKKE UHTETpallui 3HAHUN U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LIEMOYKY PACCyKJICHUI C ONIOPOI Ha U3yYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Mg OOBSICHEHUS OCHOBHBIX
HNPUHIIUIIOB PaOOTHI U3MEPUTENIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB;

IPUBOJUTH TPUMEPHI BKJIA1a POCCUICKUX U 3apyOeKHBIX yUEHBIX-(PU3UKOB
B pa3BUTUE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIEr0 MHpA, B
pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHOU
JIESITEIbBHOCTH 4YEJIOBEKa, CBA3aHHOM € (PU3MYECKUMH IpolLeccaMu, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
NPUPOAOTIOIB30BAHUN, & TAKXKE PasyMHOM HCIOIb30BAHUU JTOCTHXKEHHM
HAYKA W TEXHOJIOTUM JJid JAJbHEUIIErO0 Pa3BUTHS YEJIIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble COCOOBl paboThl ¢ MHpOpManuen (HU3NUECKOTro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU ATOM MCHOJIb30BaTh COBPEMEHHBIE MH(DOPMALIMOHHBIE



TEXHOJOTHUU JUIs TIOMCKa, MepepaboTKh M NPEabsIBICHHUS Y4eOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHbOpMaIlMK, TOJYUYEHHOM U3 pa3IUYHbIX HCTOYHHKOB, KPUTHUECKU
aHaJIM3UpOBaTh  MOJy4aeMykr  HMH(OpMalMiO W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POPMAIIUH;

HPOSIBIISIT OpraHu3alMOHHBIE U NI03HABATEIIbHBIE YMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TpYMIE C HCIOJIHEHUEM pAa3IMYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy IPYIIbI, PALIMOHATIBHO PACIPENEISTh EATEIbHOCTh
B HECTAaHJAPTHBIX CUTYyalMsX, aJ€KBaTHO OLEHUBATH BKJIAJ KaXXIOTrO W3
YYaCTHUKOB TPYIIIBI B pEUICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIATH MOTUBALUIO K Oyayiiel npohecCUOHAIBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.

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

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOU, TEXHOJIOTHUECKOU, COLMATIBLHOM
U ATUYECKON cdepax AesTEeTbHOCTH YeNOBEKa, POJib U MECTO (DU3UKU B
COBPEMEHHOW HAYYHON KapTUHE MHUPA, POJIb ACTPOHOMHUHU B MPAKTUUECKOU
JEATEeIIbHOCTH YEJIOBEKa M JaJbHEWIIEM HAy4YHO-TEXHHUYECKOM pPa3BUTHH,
3HAUCHUE OIUCATEIBbHON, CHUCTEMaTHU3UPYIOUIeH, OOBICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIUNA (PU3UYECKOM TEOpUH — DIIEKTPOJIUHAMUKH,
CHEIUaIbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKH, POJIb
busndeckoil Teopud B (POPMUPOBAHWUHU TMPEJCTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYEeCKOW KapTWHBI MHpa B OOIMEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX NIPEACTABIECHUN O IPUPOJIE;
pasnuyaTh yCIOBUS MPUMEHUMOCTH MOJIeei (PU3MUEeCKUX TEN U IPOLECCOB
(s1BJI€HUIT): OHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOEC MArHUTHOE IOJIS,
rapMOHUYECKHE KOJICOAHUS, MATEeMaTUYCCKUN MAasTHUK, WJICaTbHBIHI
PY>KUHHBIH MasTHHK, rapMOHUYECKUE BOJIHBI, UJ€aIbHbIN
KoJIeOaTeNbHbI KOHTYp, TOHKAS JIMH3a, MOJIeJIeld aTOMa, aTOMHOTO fJ]ipa U
KBAaHTOBOM MOJICJIU CBETA;

paznuyaTth yclIOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, MMOHUMATh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OrpaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH DJIEKTPOMArHUTHBIC MPOLECCHl U SBIICHMUS,
UCIIOJIb3Yd OCHOBHBIE TIOJOKEHUS M 3aKOHBl JJIEKTPOJAMHAMUKH U
CHELUaIbHOW  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs



NIEKTPUYECKOro  3apsiaa, cuina Awmmepa, cwia JlopeHna, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMHM, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE 3JEKTPUYECKOM UENU CO CKOPOCTHIO
M3MEHEHUS CUJIbl TOKA, TOCTYJIATHI CHEUAIbHON TEOPUH OTHOCUTEIBHOCTH
DiiHIITelHHa);

aHAIM3UPOBAaTh U OOBACHITH KBAHTOBBIE MPOLECCH U SBJICHUS, UCIIOIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
¢dotorddekra, nepBrlil ¥ BTOpOH 1ocTynarsl bopa, IpUHLIKI COOTHOIIEHUS
HeomnpenenénHocrell ['eii3eHOepra, 3aKOHbI COXPAaHEHUs 3aps0BOrO HU
MacCOBOTO YHCEJI M SHEPTUU B SJICPHBIX PEAKLUAX, 3aKOH PAIHOAKTUBHOTO
pacrajna);

ONKCHIBATh (PU3NYECKUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Ys BEIUYUHBI:
HaIPSHKEHHOCTD JIEKTPUYECKOTO IOJISA, MOTEHIMAN 3JIEKTPOCTATHYECKOTO
1OJI, PAa3HOCTh IOTEHLMAJIOB, JJIEKTPOABIDKYIIAs CHUJIA, HWHAYKLUA
MarHUTHOTO TOJISl, MAarHUTHBIA MOTOK, cWjia AMIepa, UHAYKTHBHOCTD,
ANEKTPOJABIKYILAS CHUJIAa CAMOMHIYKLUHMH, 3HEPrus MAarHUTHOTO IOJIS
IPOBOJIHUKA C TOKOM, PEJIITUBUCTCKAN UMITYJIbC, ITOJTHAS] SHEPT U, SHEPT U
IOKOSI CBOOOJTHOM YaCTHIIbl, SHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE UUCIIO
¥ 3apsiz Aapa, SHEPTUsl CBSI3U SApa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKHX  SIBJICHUIA:
AIEKTPOMArHUTHASL MHIYKIHUSA, CAMOMHIYKIMS, PE30HAHC, HHTep(epeHIIHs
BOJIH, Judpakuus, JOUCHEpcHs, TOJHOE BHYTPEHHEE OTpa)xKeHHE,
doTornexrpuueckuit 3pdekt (botorddexr), anvda- u 6eTa-pacnasl aaep,
ramMMa-u3iydyeHue saaep, Gu3ndecKue NPUHIIMIIBI CIEKTPAIbHOTO aHaIn3a U
paboTHI J1a3epa;

ONpENENATh HaIlpaBlIC€HUE WHIYKIWW MArHUTHOTO TOJIs MPOBOJAHHUKA C
TOKOM, CHJIbI AMIiepa 1 cuiibl JIopeHia;

CTPOUTH N300pakeHHe, CO3JaBaeMOE IIIOCKUM 3€pKaJIOM, TOHKOM JTHMH30M,
U PACCUUTHIBATH €r0 XapaKTEPUCTUKHU;

NPUMEHSATH OCHOBOMOJATAIONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JIJIA aHalu3a ¢ OOBACHEHUS (U3UYECKUX  MPOIECCOB,
NPOUCXOMSIINX B 3BE31aX, B 3BE3IHBIX CHCTEMAaX, B MEXIAIAKTUYECKOU
cpeje; ABHMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM,
NPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHUW, TPU HSTOM KOHCTPYUPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3yNbTaThl MOJYYEHHOM  3aBUCHUMOCTH
¢uznyeckux BEMMYMH B BHIE TIpapukoB ¢ YYETOM aOCOITIOTHBIX
NOTPEUIHOCTE  W3MEPEHHW, JeNlaTb  BBIBOABI 10  PE3yJbTaTaMm
UCCIIEJOBaHMSI;



IPOBOANTh KOCBEHHBIE H3MEpPEHUs (U3HUECKUX BEJIUYUH, MPU ITOM
BBIOMPATh ONTHUMAJIbHBIA METOJI M3MEPEHHUs, OLICHUBATh A0COJIFOTHBIE U
OTHOCHUTENbHBIE MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOJUTH OMBITHI TIO MPOBEPKE MPEAJIONKEHHOM TUIIOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
NOJIyYEHHBIE PE3yNbTaThl U J€JaTh BBIBOJ O CTaTyce MPEIJI0KEHHON
TUIOTE3bI;

OMKCHIBATH METO/IbI MOTYYEHUSI HAYUYHBIX ACTPOHOMHUYECKUX 3HAHUM;
coOJII01aTh MpaBuiia 6€30MacHOro Tpy/la MpU IPOBEICHUN UCCIIEI0BAHUN B
pamMKax  y4yeOHOro  OSKCIEpUMEHTa, MpakTUKymMa U  y4eOHo-
UCCIIEOBATENIbCKOM M IPOEKTHOW JEATEIIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemate pacy€THblE 3aJayd C SIBHO 3aJaHHOM M HESBHO 3aJaHHOU
¢u3nyecKkoil MOJENbI0: Ha OCHOBAHWM AaHalM3a YCJIOBUS BbIOMpATh
(du3nuecKkue MOJeN, OTBEYarolue TpeOOBaHUSAM 3aJayH, MPUMEHSTH
(bopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJNAThl (PU3NYECKUX TEOPHd
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUS  3ajad,
IPOBOANUTH Pacu€Thl HA OCHOBAaHMM MMEIOLIUXCS TaHHBIX, aHAJIU3UPOBAThH
pe3yJbTaThl U KOPPEKTUPOBATh METOABI PEIICHUS C YUYETOM IMOIYYEHHBIX
pE3yNbTATOB;

pemarb KayecTBEHHbIE 3a7aud, TpeOyrollue NPUMEHEHUs 3HAHWM u3
pa3HBIX pa3JeNoB Kypca PU3UKH, a TAKKE MHTErpallii 3HAHUN U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAyYHOTO LHMKJA: BBICTpaMBaTh JIOTHYECKYIO
LEMOYKY PaCCyKJICHUI C ONIOPOIl HA U3yYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS A OOBSICHEHUS OCHOBHBIX
IPUHLIUIIOB paObOTHI U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPONUCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB;

PUBOIUTH TPUMEPHI BKJIA1a POCCUMCKUX U 3apYOSKHBIX YUEHBIX-(U3UKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE MPOLECCOB OKPYXKAIOLIEro MHUpA, B
pa3BUTHE TEXHUKU U TEXHOJIOTHH;

aHaJIM3UPOBATh M OLICHUBATh MOCIIECTBUS OBITOBOM M MPOU3BOACTBEHHON
JESITEIbBHOCTH YEJIOBEKa, CBSA3aHHON C (PU3MYECKHMMH IpolLeccaMu, C
MO3UIINHI IKOJIOTUUECKON O€30MacCHOCTH, MPEICTABICHUN O palliOHaILHOM
NPUPOAOTIOIB30BAHUM, & TAK)KE Pa3syMHOM HCIOJIb30BAHUU JTOCTHXKEHHM
HAyKM M TEXHOJOTMM JUIs JaJbHEUIIEro pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jHyHble COCOOBl paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJIEp)KaHUsl C KCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX



TEXHOJIOTHI, IPU 3TOM HCIOJb30BaTh COBPEMEHHBbIE MH(POPMAIIMOHHBIC
TEXHOJOTHH JJii TIOMCKA, MepepabOTKU U TMPEAbSIBICHUA Y4eOHOU U
HAYYHO-TIOMYJISIPHON HH(OpMaLMU, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX HMCTOYHHMKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJIy4aeMyr0  HMHQOpMAIMI0 U OLIEHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POPMAIIUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTeNIbHbIE YMEHMUS
CaMOCTOSITEJILHOTO TPUOOPETEHUS HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TpyHIe C HCIOJIHEHUEM PAa3INMYHbIX COLMAIBHBIX PpOJIEH,
IJIAaHUPOBATH PA0OTy TPYIIIbI, PALIMOHATIBHO PACHIPENEATh AEATENbHOCTD
B HECTAaHJAPTHBIX CUTYalHsX, aJ€KBATHO OLEHUBATH BKJIAJ KaXXIOIo U3
YYaCTHUKOB TPYIIIbI B pEUICHHE pacCMaTPUBAEMOM MTPOOIIEMBI;

NPOSIBJISITH MOTUBALIMIO K Oyaynieil mpodecCuoHanbHOU AESITENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.



TEMATHYECKOE IIJNTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. HAYUHBIA METO/I IO3HAHWSA ITPUPOIbI
1.1 HayuHblil MeTo/1 MO3HAHUS IPUPOIBI 6 0 0
Wroro no pazaeny 6
Paznea 2. MEXAHUKA
2.1 KunemaTtuka 10 1 1
2.2 Jmnamuka 10 1 2
2.3 Craruka TBEpIOTO TEa 5 1 1
24 3aKOHBI COXPaHEHUSI B MEXaHUKE 10 1 2
Hroro no pazaeny 35
Pasnea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKUHETHUECKON TEOPUH 15 1 0
32 Tepmoaunamuka. TermnoBsle MalIMHbL 20 1 1
13 ArperaTHble cocTosiHUS BeecTBa. da3oBbie 14 1 0
MePEX0/Ibl
Uroro no pazaeny 49
Paznea 4. JIEKTPOJANHAMUKA
4.1 DIIEKTPUUECKOE TT0JIE 24 1
4.2 IToCTOSIHHBIN 2IEKTPUYECKUNA TOK 24 1 2




4.3 Toxu B pa3IMyHBIX Cpeaax 6 0 0
Hroro no pazneny 54
Pa3znen 5. PUSHUYECKHM TIPAKTUKYM

5.1 | DuU3nYeCKui NMPaKTUKYM 16 0 16
Uroro no pazaeny 16
PesepBHOE Bpems 10 1 0
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 10 26




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3eioB U TeM uudposbIie
Ne /i P Konrpoubusie IlpakTuueckue (wiepp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
1.1 MaruauTHoe nosie 14 1 1
1.2 DNIeKTpOMarHuTHask UHIYKIUS 13 1 1
Uroro no pazueny 27
Pazpnen 2. KOJIEBAHUA U BOJIHbI
2.1 Mexanuueckue KojieOaHus 10 1
2.2 DNEeKTPOMarHUTHHIE KOJIEOaHUS 15 1 0
’3 MexaHn4YecKHe U SJIEKTPOMArHUTHBIC 10 1 |
BOJIHBI
2.4 Onruka 25 1 1
Hroro no pasneny 60
Pa3zaen 3. OCHOBBI CHEITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
3.1 OcuoBbel CTO 5 1 0
Uroro no pazneny 5
Pasznen 4. KBAHTOBASA ®U3UKA
4.1 KopmyckyisipHO-BOJIHOBOM 1yainu3m 15 1
4.2 ®dusuka atoma 5 1
43 ®du3nKa aTOMHOTO SApa U AIEMEHTAPHBIX 5 | 0

YACTHIL




Hroro no pasneny

25
Paznen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKHU
5.1 ‘ DJeMEeHTHl aCTPOHOMUU M aCTPOPHUIUKU 12 0
Hroro no pazneny 12
Pazzen 6. PU3HUYECKHUN MPAKTUKYM
6.1 ‘ DuU3nYeCKui MPaKTUKYM 16 0 16
Uroro no pazaeny 16
Paznen 7. OBOBLIAIOLIEE IOBTOPEHUE
Cucremaruzanus 1 00001eHne
71 IIPEIMETHOTO COI[Cp)KaHI/IfI 1 OITBITa 15 ) 0
JESTEIIbHOCTH, IPUOOPETEHHOTO MPU
u3ydeHuu kypea ¢pusuku 10 — 11 kmaccos
Uroro no pazaeny 15
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 13 21







HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

®duszuka — pyHgaMeHTaabHas HayKa O
pupoie

Hayunblif MeTO1 TO3HAHUS 1 METO/IbI
UCCIEeIOBaHUS (PU3NYECKUX SABICHUN

05.09.2023

05.09.2023

DKCHEPUMEHT U TEOPHSs B IIPOIIECCEe
mo3HaHus npupo el Habmonenue u
HKCIEPUMEHT B (DU3UKE

06.09.2023

CriocoOb1 n3MepeHnst GU3NIECKUX BETHUNH

AOCOII0THAS U OTHOCUTEIIbHAS
MOrpeIIHOCTHU H3MepeHHI>i (I)I/I3I/ILIGCKI/IX
BCINYHNH

MogenupoBanue B ¢pusuke. Poiab u mecto
¢u3UKN B JOPMUPOBAHUU COBPEMEHHON
Hay4YHOW KapTUHBI MHpPa, B TPAKTHYECKON
JEATEIBHOCTH JIIOIEH

Mexannueckoe aBmxkenne. Cucrema
orcuera. OTHOCUTEIBHOCTE MEXaHNYECKOTO
newkenus. [Ipsmast u oOpatHas 3aga9n
MeXaHUKH

Pannyc-BekTop MaTepualbHON TOUKH, €TO
MIPOEKINN Ha OCU KoopauHaT. TpaekTopus.




[Tepememnenue. Cxopocts. Ux npoekunu Ha
OCH KOOpJIMHAT

10

11

PaBHOMEpHOE IPAMOJIMHEWHOE JBUKEHUE.
I'paduueckoe onucaHue paBHOMEPHOTO
MPSMOJIMHEHHOTO IBUKEHUS

CiioxeHne nepeMeneHnil 1 CKOPOCTEH.
Pemrenue 3amau

HepaBnomepnoe aBuxkenne. MrooBeHHas

cKkopocTh. Yckopenue. [Ipsmonuneitnoe
JIBUKEHHE C TIOCTOSTHHBIM YCKOPEHUEM

12

I'paduueckoe onrcanne MPsIMOIMHEHHOTO
JBUKEHMSI C IOCTOSIHHBIM YCKOPEHUEM

13

14

15

16

CBoOoaHoe majieHre. Y CKOpeHue
CcBOOOHOTO MajcHMs. 3aBUCHMOCTD
KOOpPJUHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHH U UX rpapuKu

JIBr>keHue Tesia, OpOIIeHHOTo MO YIJIOM K
TOPU30HTY

KpuBonmHeliHoe aBuxkenue. J[BH>keHUE Mo
OKPY>KHOCTH. YTJIOBas U JUHEWHas
ckopocts. [lepuon u yacrora.
IleHTpOCTpEMUTENIBHOE U TIOJIHOE
YCKOPEHHUE

KonTponbHas pabota mo Teme
"Kuuemartuka"

17

[IepBebiit 3akoH HeproTona. MMHEpHMaibHbIE
cuctemsl orcuéra. [Ipuniun




OTHOcCUTEJILHOCTHU [ annied.
HewunepuinanbHble CUCTEMBI OTCUETA

Cuna. PaBHogeicTBYIOIIAs cuiia. Bropoii

18 3akoH HeroTona. Macca

19 B3aumoneiictue ten. Tperuiil 3akoH
Hrrotona

20 [Ipunuun cynepno3uiuu cuil. Pemenue
3a/1a4 Ha IpUMEHEHUe 3aK0OHOB HproToHa
3aKOH BCEMUPHOTO TATOTEHUS.

21 DKBUBAJIICHTHOCTh I'PABUTAIIMOHHON U
MHEPTHOU MaccChl

” Cuna TsKeCTH B yCKOpeHHe CBOOOIHOTO
nageHus
JIBm>keHne HeOECHBIX TE U UX

23 UCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUECKasi CKOpoCTh. 3akoHbl Kemepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona u Buabl cun

25 TpeHus. J[BueHue B )KUIKOCTH U Ta3e C
Y4ETOM CHJITBI COMTPOTUBJICHHS CPEJIBI

26 JaBnenue. ['ugpocrarnueckoe JaBieHUE.
Cuna Apxumena
AOGCOIJIFOTHO TBEPJIOE TEIIO.

27 [ToctynarenbHOE U BpamiaTeabHOE
JBIKEHUE TBEPIIOTO Tela

)3 MOMEHT CHJIBI OTHOCHTEILHO OCH

BpaieHus. [1meqo cubl




29

CnoxxeHue cuil, MPUIOKEHHBIX K TBEPJIOMY
teny. LleHTp TsbkecTu Tena. Y cioBus
paBHOBecHsI TBEpAOro Tena. Bussl
paBHOBECHS

30

31

32

Pemenue 3agau

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

I/IMHy.]'IBC MaTepHaHBHOﬁ TOYKH, CUCTCMBI
MaTCpHAJIbHBIX TOYCK. HeHTp Mmacce
CUCTCMbI MAaTCPHUAJIbHBIX TOYCK. TeopeMa (¢}
ABMXKCHHHU LICHTPA MaccC

33

I/IMHyJII)C CUJIbI 1 U'BMCHCHHUEC UMITYJIbCa
Teaa. 3aKoH COXPAHCHUS UMITYJIbCA.
PeakTuBHOEC JABHXKXCHUC

34

MoMeHT uMITyJIbca MaTepPUAIIBHON TOYKH.
[IpencraBnenue o COXpaHEHMH MOMEHTA
HMITYJIbCA B EHTPAIBHBIX MOJIAX

35

36

Pemenue 3agau

PaGota cuibl Ha MajOM U Ha KOHEYHOM
nepemereHuu. I'papuueckoe
IpeJCTaBIeHUEe PabOThl CHIIbL. MOIIIHOCTD
CHJIBI

37

Kunernueckas sueprus. Teopema 06
W3MEHEHUU KUHETUYECKOW YHEPTUHI
MaTepuaIbHOW TOUKU

38

[ToTeHnmanpHple U HEMOTEHIUATIBHBIE
cuisl. [TorennmansHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTh




TpeTBH KOCMHUYCCKas CKOPOCTh. CBs3b
pa6OTBI HCIIOTCHIUAJIBHBIX CHJII C

39 W3MEHEHUEM MEXaHUYECKOU SHEPTUn
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKON IHEPTrun
VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

40 VYpaBuenue bepnyiuu s uieanbHOM
KUIKOCTU

41 KonTponbHas padota no teme "3aKoHbI
COXPAaHEHHUs B MEXaHHKe"

PazButue npeacrasieHuit o npupoje

42 TeroThel. OcHOBHBIE noJoxeHust MKT.
Huddyszus. BpoyHoBckoe nBHKEHHE
CtpoeHue ra3000pa3HbIX, KUIKHX U

43 TBEPJbIX TeJ. XapaKTep JABUKEHUS U
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA
Macca u pazMepsl MOJIEKYIT (aTOMOB).

44 KonnuectBo BemectBa. ITocTostHHas
ABoraapo

45 Temmnepatypa. TernaoBoe paBHOBecCHE.
Tkana [enscus

46 Pemtenue 3agau

47 WneanbHblii ra3. ['a30BbIe 3aKOHBI

43 VYpasuenue Menaeneesa-Knaneiipona.
Pemenne 3anau

49 AOGcomoTHas TeMIieparypa. 3aKoH

JanbToHa




50

I/Isonpoueccm B NACaJIbHOM ras€ C
IIOCTOSHHBIM KOJIMYECTBOM BCIIECTBA

51

52

I'paduueckoe npeacraBieHue
M30TPOLIECCOB: N30TEpMa, H30X0Pa,
n3obapa

OcHoBHoe ypaBHeHue MKT

53

Pemenue 3agau

54

55

56

CBs3b a0CONIOTHOI TeMmepaTypbl
TEPMOJMHAMHUYECKON CUCTEMBI CO CpeaHEN
KMHETUYECKOM HEpruel nocTynaTeaIbHOro
TEIJIOBOTO JABM)KEHUS €€ 4aCTHIL

O00011eHMEe ¥ cUcTeEMAaTH3alus 3HAHUI 110
TeMe "OcuoBsl MKT"

Kontponbnas padota o teme "OCHOBBI
MKT"

57

Tepmoaunamuueckas cucrema. 3ajjaHue
BHEIIHUX ycsoBui uist T/ cucreMsl.
BHemHne 1 BHyTpeHHUE TapaMeTPhI.
[Tapamerps! T/I cuctemsl Kak cpeaHue
3HAYEHMS BEIIMYMH, OIUCBIBAIOIIUX €€ HA
MHUKPOCKOIIMYECKOM YPOBHE

58

HyneBoe Hauano TepMOAMHAMUKH.
CamonpounsBombHas penakcarus TJ]
CHCTEMBI K TEIJIOBOMY PABHOBECHIO

59

Monens uaeanbpHOro raza B
TepMOJII/IHaMI/IKe. YCJ'IOBI/ISI HpI/IMeHI/IMOCTI/I
3TOU MOJEIIH




60

VYpasuenue MeHneneesa-Kianelipona u
BBIpa)XEHUE ISl BHYTPEHHEN SHEPTUu

61

BeIpaxxenue 11 BHyTpEeHHEN SHEPTUU
OJIHOATOMHOI'0 HJICAJIbHOIO T'a3a.
KBaszucrarnueckue 1 HECTaTUYECKUE
IIPOLIECCHI

62

63

64

DnemeHTapHas paboTa B TEpPMOJAMHAMUKE.
Brruncnenue paboTsI 1o rpaduky mpoiecca
Ha pV-nuarpamme

Tennonepenaua kak crnoco0 U3MEeHEHUs
BHyTpeHHel sneprun TJl cuctembl 6e3
COBepIIeHUs PabOThI

KOHBGKHI/IH, TCIIOIIPOBOJHOCTD,
H3JIy4YCHUC

65

KommuectBo TennoTel. TemmoéMKOCTE Tea.
VY enbHas U MOISIpHAs TEIUIOEMKOCTH
BEIIECTBA. Y IeTbHAs TEIJIOTa CTOPAHUS
TOILIMBA

66

67

Pacuér xonuyecTBa TEIIIOTHI IPH
TeIIoneperaye

[TonsTre 06 aquabaTHOM mpoiiecce.
[IepBrlii 3aKOH TEPMOJAUHAMUKHU

68

KomnnuecTBo TemnoTel v paboTa Kak Mepbl
U3MEHeHUs BHyTpeHHel sHepruu T /1
CUCTEMBI

69

BTopoii 3ak0H TepMOIMHAMUKY JJ1sI
PaBHOBECHBIX U HEPABHOBECHBIX




npoueccoB. HeoOpatumocTs IpupoIHBIX
IPOIIECCOB

70

71

[TpuHIMITBI AEACTBUS TEIJIOBBIX MAIIWH.
KIIg

MaxkcumansHoe 3Hauenue KITJI. Iukn
Kapno

72

Pemenue 3agau

73

74

OKOJIOTHYECKHE aCIIEKThI MCIIOJIb30BaHUS
TCIUIOBEIX JBUTaTeeH. TemnoBoe
3arpsAI3HEHUE OKPYKAIOLIEH CpeIbl

Pemenue 3agau

75

O000111eH1E U CUCTEMATH3AaIMs 3HAHUI 110
teme "Tepmoaunamuka. TeroBbie
ManHae"

76

77

78

79

KonTponbhas padota no teme
"TepmoanHamuka. TernaoBble MaTUHBI"

ITapooGpa3zoBaHue U KOHAECHCALMSL.
Vcnapenue u kunexHue. Y geabHast TEIoTa
napooOpazoBaHUs

Hacelliennbie 1 HEHACHIIIEHHBIE TTAPHI.
KauecTBeHHast 3aBUCMMOCTD IIJIOTHOCTH U
JIaBJICHUS HACBILLIEHHOI'O T1apa OT
TeMIepaTypsl, UX HE3aBUCUMOCTb OT
00BEMa HACKHIIIIEHHOTO Mapa. 3aBUCUMOCTh
TeMnepaTypbl KUIIEHHS OT JIaBJIEHUS B
JKUJIKOCTH

BrnaxxaocTts Bo3ayxa. AGCOTIOTHAS U
OTHOCUTEIIbHAS BIIAXKHOCTh




80

Pemenue 3agau

81

82

TBépnoe Teno. Kpucramimyeckue u
amMop¢HbIe Tena. AHU30TPOIHS CBOWCTB
KpUCTAJIJIIOB

IInaBneHue n KpucTajuin3anus. y,I[eJ'IBHaH
TCIJIOTA ITJIaBJICHUA. CY6J'II/IMaI_[I/I5[

83

Hedopmaruu TBEpaOTO Tena. PacTsokenue
u cxkarue. Cnur. Monyns FOnra. [Ipenen

ynpyrux aedopmarmii

84

TennoBoe paclIMpeHue KUJIKOCTEN U
TBépI[I)IX TCII. AHFapMOHI/I3M TCIIJIOBBIX
KoJ1e0aHui 4acTull BEIIeCTBa

85

86

[Ipeo6pa3oBanue >HEPTUH B (Pa30BBIX
nepexoiax

ypaBHeHI/IC TEII0BOro OanaHca

87

88

&9

Pemenue 3agau

[ToBepxHOCTHOE HaTsDKeHHE. KanuuisipHbie
siBrieHusI. JlaBeHre 110]] HICKPUBJICHHOU
MOBEPXHOCTHIO kKHIKOCTH. Dopmyria
Jlammaca

O0001IeHEe U CUCTEMATH3aIMs 3HAHUN 110

TeMme "ArperaTHble COCTOSIHUS BEILIECTBA.
da30BbIe IEPEXOBI"

90

KonTponbhas pabota no teme
"ArperaTHpie COCTOSIHUSI BEIIECTBA.
da30BbIe IEPEXOBI"

91

DneKTpu3anys Tel U e€ IpOsBICHUS.
Onektpuueckuii 3apsia. [[Ba Buma




ANEeKTpUYecKuX 3apaa0B. [IpoBoaHuky,
IURJIEKTPUKHU U ITOTYITPOBOJAHUKU

DneMeHTapHBIN ANEKTPUIECKUH 3apsil.

92 3aKOH COXpaHEHUs ANEKTPUIECKOTro 3apsiaa
93 B3aunmoneiictBue 3apsanoB. Toueunbie
3apsabl. 3akoH Kymnona
94 Pemenune 3amaq
95 DnekTpuyeckoe noje. Ero neiictBue Ha
AIEKTPUUECKUE 3aPsi]IbI
Hanpsk€HHOCTD 371€KTPUYECKOTO TOJISL.
96 [TpoOHsbIii 3aps. JInHUKM HaNPsHKEHHOCTH
3JIEKTPUYECKOTro 1moJisa. OHOpOAHOE
AJIEKTPUYECKOE T0JIe
[ToTeH1ManbHOCTh JIEKTPOCTATUIECKOTO
97 noyig. Pa3HOCTE TOTEHIINATIOB U
HaIpsKeHUe
[ToTennmanpHas YHEPTUS 3apsiia B
98 aleKTpocTaTuueckoMm mnose. [lorennman
3JEKTPOCTATUYECKOTO TOJIS
CBs13b HAMPSHKEHHOCTH TIOJI U PA3HOCTH
99 MOTEHIIUAJIOB JIJISl DJIEKTPOCTATUYECKOTO
IIOJISt
100 [IpuHUMI Cynepno3uuu JIEKTPUIECKUX
noJyen
101 Pemenne 3amaq
102 [Tone Toueunoro 3apsina. [lone paBHOMEpHO

3apsKeHHOU cepbl




[Tosxe paBHOMEPHO 3apsHKEHHOT'O 110

103 00béMy mrapa. [Tose paBHOMEpHO
3apsOKEHHON OECKOHEYHOM IITOCKOCTH

104 [IpoBOAHMKH B 3EKTPOCTATUUECKOM IIOJIE.
YcnoBue paBHOBECHS 3apsAI0B

105 JIMBIIEKTPUKY U TTOTYIPOBOJIHUKH B
ANEKTPOCTATUYECKOM I10J1€
Konpaencarop. 21eKTpoEMKOCTh

106 KOH/JIEHCATOPa. DIIEKTPOEMKOCTD IJIOCKOTO
KOHJICHCATOpa

107 [TapannenpHoe coelMHEHNE KOHAEHCATOPOB

108 [TocnenoBarenbHOE COETUHEHUE
KOHJICHCAaTOPOB

109 DHeprus 3apsKEHHOI0 KOHAEHcaTopa

110 Pewenne 3anau

11 JIBro>keHue 3apsKEHHOM YacTULIBI B
OJTHOPOJIHOM 3JIEKTPHUYECKOM I10JIE

112 Pemenne 3anau

13 O06o00611eHre U cucTeMaTu3alus 3HaHu#| 110
TeMe "DeKTpudeckoe noie"

114 Kontponbnas paboTa mo teme
"OnexTpuueckoe noiue"
Cwuita Toka. ITocTossHHBIN TOK. Y CIIOBHS

115 CYIIECTBOBAHUS TOCTOSHHOTO
ANEKTPUYECKOTO TOKa

116 Wcrounuku Toka. Hanpskenne u 3/1C

117 3akon OMa 1St y9acTKa LeTIH.

DNeKTpUUECKOoe CONPOTUBIICHHE




3aBUCUMOCTb COIIPOTUBIICHUS
118 OJIHOPOJIHOT'O MPOBOJIHUKA OT €r0 JIJIMHbI U
TIJIOIAIN TTOTIEPEYHOTO CEUCHUS
119 VY nenbHOE CONMPOTUBIICHHUE BEIIECTBA.
Pemenne 3amaq
120 [TocnenoBarensHOE, MapauIeIbHOE,
CMENIaHHOE COSTMHEHUE ITPOBOTHUKOB
121 Pacuér pa3BeTBIEHHBIX IIEKTPUUECKUX
nerneid. [IpaBuna Kupxroga
122 Pemenne 3amaqa
123 Pabota smekTpuyeckoro Toka. 3akoH
Jxoyna —Jlenua
124 Pemenne 3amaqa
MOIIHOCTB JEKTPUIECKOTO TOKA.
125 TerroBas MOIITHOCTH, BRIJICIIsIEMAasT Ha
pesucrope
126 Pemntenue 3agau
127 O/1C u BHYyTpEeHHEE CONPOTUBIICHNE
HCTOYHUKA TOKA
128 3axon OMa 171 OJIHOM (3aMKHYTOM )
AIEKTPUYECKOM 1enHn
129 Pemenue 3amau 1
130 MoImHOoCTh NCTOYHHUKA TOKA 1
131 KopoTtkoe 3ambikanmne 1
132 Konpaencarop B 1ienu moCTOSIHHOTO TOKa 1
133 Pemenne 3agau 1




Permtenne 3agau mo reme "llocToOIHHBIH

134 . "
ANEKTPUYECKUIN TOK

135 Pemenue 3anau no teme "llocrostHHBIN
AIEKTPUUYECKUNA TOK"

136 Pemrenue 3agaud mo treMme "IlocTOSHHBIH
AJIEKTPUYECKUM TOK"

137 O06o0mieHne 1 cucTeMaTu3alys 3HaHUH 110
teme "[loCTOsTHHBIN 3JIeKTpUYEeCKUd TOK"

138 Kontponbnas paboTa mo teme
"TloCTOSIHHBIN 1EKTPUUYECKUI TOK"
DneKkTpruyecKasi IpOBOAUMOCTb Pa3IMUHbIX

139 BEIIECTB. DJICKTPUUECKUI TOK B METaJIIaX.
CBepxIpoBOIUMOCTh
DNEeKTpUUECKUN TOK B pacTBOpax U

140 pacruiaBax 3JeKTpoiuToB. 3akoHbl Dapanes
JUTSL DJIEKTPOJIN3a

141 DnexTpuueckuil Tok B razax. [Imazma

142 DIEeKTPUYECKHI TOK B BaKyyMe.
Bakyymubie mpu0opbl

143 DNEeKTPUUECKUN TOK B MOITYIPOBOAHUKAX

144 [TomynpoBOTHUKOBBIE TPUOOPEI
Pu3nUeCcKUil IPAKTUKYM 110 TEME
"N3mepeHue cuiibl TOKa U HANPsKEHUS B

145 LIETIH MTOCTOSIHHOTO TOKA MPU MOMOIIH

aHAJIOTOBBIX U IU(POBBIX U3MEPUTEIBHBIX
npubopoB" uiK "3HAKOMCTBO ¢ IUPPOBOH
naboparopueii o gusuke. [pumepst




u3MepeHus: GPU3NIECKUX BETMUUH PU
IIOMOIIY KOMITBIOTEPHBIX AATYUKOB"

146

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOT'O IBUKEHUS C
LIEJIBIO ONPEAEIEHUS MTHOBEHHOM
ckopoctu"

147

DU3NYECKUN TPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHHUsl IpU
MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
NBIDKEHHUH 110 HAKJIOHHOM IIIOCKOCTH' MIIH
"UccnenoBanue 3aBUCUMOCTH ITYTH OT
BPEMEHH MPU PAaBHOYCKOPEHHOM
IBIKeHUN"

148

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue yckopeHus CBOOOHOTO
nagenus” win "M3yueHue ABUKEHUS Tena,
OpOLIEHHOTO TOPU30HTAIBHO"

149

Pu3NYeCKUl IPAKTUKYM I10 TEME
"N3yueHne IBUKEHUS TeJla IO OKPYKHOCTH
C MOCTOSIHHOM 10 MOJ1YJIIO CKOPOCThIO" MIIN
"UccnenoBanue 3aBUCUMOCTH TIEPUOJIA
o0palleHns: KOHUYECKOro MasTHUKA OT ero
napameTpoB"

150

@u3NYeCKUil IPAKTUKYM IO TEME
"M3MmepeHune paBHOJEHCTBYIOIIEH CHITBI
MIpH IBHYKEHUH OpyCcKa M0 HaKJIOHHOU
miockocty" win "lIpoBepka runoTessl o
HE3aBUCHUMOCTH BPEMEHU JIBIKEHHsI Opycka




10 HAKJIOHHOM INIOCKOCTH Ha 3aJaHHOE
paccTosHUE OT €ro MacChl"

Du3HYECKU IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CHUI
YIPYTOCTH, BOSHUKAIOUINX B IPYKHHE U

151 pe3uHOBOM 00pa3sie, ot ux aedopmarun"
iy "M3ydeHne NBUKEHUS CUCTEMBbI TEll,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepe3
JIErKui OJI0K"

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenune kodhumenta TpeHus mo
BEJIMYMHE YTIIOBOTO KO3 PUIeHTa
3aBucuMocTd FTp(N)" wim "HccinenoBanue
JBUKEHUsS OpyCKa 10 HaKIIOHHON
IJIOCKOCTH C MIEPEMEHHBIM

152

kodpunmenTom TpeHus" wiu "N3yueHue
JBUKEHMSI Tpy3a Ha Bally C TpeHUEM"

Du3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBanue yCioBUNH paBHOBECHS
TBEPAOrO TEJIa, UMEIOIIETO OCh BPALLCHUS "

153 nin "KoHCTpyrpoBaHUe KPOHIITEHHOB U
pacuér cui ynpyroctu" wiu "M3yuenue
YCTOMYHMBOCTH TBEPJOTO TENA, UMEIOIIETO
TIJI0IA b OTIOPHI"

Du3nYeCKUil IPAKTUKYM 110 TEME
"N3mepenune umnyibca Tesa no

154 TOopMO3HOMY ITyTH" Hin "M3Mepenne cusbl
TATH, CKOPOCTU MOJIEH 3IEKTPOMOOUIIS U
MOIIHOCTH cuJibl Tsiru" win "CpaBHEHHE




155

156

W3MEHEHUS UMITYJIbCa TeJla C UMITYJIbCOM
cunbl" uiu "HccnenoBanue coxpaHeHust
UMIYyJIbCca P YIPYroM B3aUMOICUCTBUM"
unu "M3mMepeHrne KHHEeTUYECKON SHEPruun
TeJa Mo TOPMO3HOMY ITyTH"

@u3NYECKU IPAKTUKYM 110 TEME
"M3ydyeHne u30TepMUUYECKOTO Mpolecca
(pekoMeHI0BaHO HCIIOIb30BaHHE
uudposoit tadopatopun)" wiu "M3yuenue
n30X0pHOro mnpouecca" uin "M3yuenue
n3obapHoro mporecca” uinu "[IpoBepka
ypaBHEHHUS COCTOSTHUSA"

Ou3nyeckuil MpakTUKyM IO TeMe
"U3mepeHue yaenbHOl TeII0EMKOCTU" WK
"UccnenoBanue mpoiecca OCThIBAaHUS
BenecrBa" win "HMccaenoBanne
anauabaTtHoro npouecca” uinn "U3ydyenue
B3aUMOCBSI3U YHEPTUU MEKMOJICKYIISIPHOTO
B3aMMOJICHCTBUS ¥ TEMITEPATYPHI KUTICHUS
JKUIKocTeH"

157

@u3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHne 3aKkOHOMEPHOCTEN HCTIapeHust
xuakocreit" umu "M3mepenue yaenbHoi
TEIUTOTHI TJIaBIeHuUs Jbpaa" win "U3yuenue
CBOWCTB HACBIIIICHHBIX ApOB" WU
"N3mepeHne abCoMIOTHOM BIAXKHOCTH
BO3/yXa U OI[EHKa MacChl IapOB B
nomenienun". M3amepenue ko uimenta
MMOBEPXHOCTHOTO HATSHKEHUS




158

159

@uU3NYECKUM IPAKTUKYM 110 TEME
"HaGroienre npeBpaiieHust SHEpruu
3apsHKEHHOT0 KOHAECHCATOpa B IHEPIHIO
u3nydeHus ceeroauona’ wim "M3yyenue
MIPOTEKAaHUS TOKA B IIETIH, COJEpIKaIIei
koHaeHcarop" win "Pacnipenenenue
Pa3HOCTH MOTEHLMATIOB (HAIPSLKEHUS) TIPU
I10CJIEI0BATEILHOM COEIUHEHUHN
KOHJIEHCaTOpoB"

du3MUECKUil MPAKTUKYM 10 TEME
"UccnenoBanue cCMEIIaHHOTO COCTMHEHUS
pesuctopoB" unu "M3mepenue yiaenabpHOro
COIIPOTHBIIEHUS IPOBOJIHUKOB" WK
"UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HATPSOKCHUS JJIS1 JIAMITbl HAKaJTUBaHHS "

160

@uU3NYECKU IPAKTUKYM 110 TEME
"HaGmronenue snextponusa" uim
"N3mepenue 3apsiia 0IHOBAJIEHTHOTO
nonHa" wiu "VccnenoBanne 3aBUCHMOCTH
COIIPOTHBIICHUS TEPMOPE3UCTOPA OT
TeMneparypsl” uin "CHATHE BOJIBT-
aMIIepHOM XapaKTepUCTUKHU Anoa"

161

PesepubIiil ypok. O6006111eHIE 1
CUCTEMAaTH3aIHsI 3HAHHUH 110 TeMe
"KunemaTtuka"

162

PeseprubIil ypok. O6001eHIE 1
CUCTEeMAaTH3aIHsl 3HAaHHUH 110 TeMe
"Tunamuka"




PesepBHelil ypok. O600IICHHE 1
163 cucTeMaTusanus 3Haguii no teme "CraTtuka 1
TBEpAoro tena"

PesepBHeIil ypok. O000ICHHE 1
164 CUCTEMaTHU3als 3HaHUM 110 TeMe "3aKOHbI 1
COXPAaHEHHUs B MEXaHUKe"

PesepBHbIil ypok. O6001eHIE 1
165 cucTeMaTtu3anus 3HaHui o teme "OCHOBBI 1
MOJIEKYJISIPHOKHHETUYECKON Teopun"

PesepBHrlit ypok. O600111eHNE 1
166 cucTeEMaTH3allMs 3HAHUI IO TEME 1
"Tepmonunamuka. TenaoBbie MalIuHbI"

PesepBHrlil ypok. O600111eHNE 1
167 CUCTEMATHU3AalN 3HAHUH 10 TEME |
"ArperaTHble COCTOSIHHS BEILIECTBA.

da30BbIe IEPEXOBI"

PesepBubIiil ypok. O6006111eHIE 1
168 cHUCTEMAaTH3anHs 3HAHUU 10 TEME 1
"OnexTpuueckoe nojue"

Pesepubil ypok. O6006111eHIE 1
169 cHCTeMaTH3alis 3HaHUH 10 TEME 1
"TTocTOSIHHBIN 31eKTpUYECKUI TOK"

PesepBHelit ypok. O60011IeHNE 1
170 cucTeMaTHu3anus 3HaHuH 1o Teme "Toku B 1
pas3nnuHbIX cpeaax”

OBIIEE KOJIMYECTBO YACOB I1O0

I[TPOTPAMME 170

16




11 KIIACC

Ne
n/n

Tema ypoka

B3anMoeiicTBre TOCTOSTHHBIX MarHUTOB
Y TIPOBOJIHUKOB C TOKOM. MarHuTHoe
nosie. ['unoresa Amnepa

Bextop marauTtHoM nnaykuuu. [Tpunnumn
CYINEpHO3UIIMA MarHUTHBIX Mosel. JInnuu
MarHUTHON MHTYKIIUU

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IMpakTnyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

MarauTHOE 1oJe MPOBOJHUKA C TOKOM.
OmbIT OpcTena

Cuna Amnepa, €€ HanpaBJIeHUE U MOAYJIb

Pemenue 3agau

[Ipumenenue 3akoHa Amnepa.
DNeKTpOu3MepUTENbHbIE TPUOOPHI

Cuna JlopeHua, e€ HanpaBiIeHUE U
MOAyJIb. JIBM>KEHHE 3apsKEHHON YaCTULIBI
B OJIHOPOJHOM MarHUTHOM I10JIE

Pemenue 3agau

Pa6ota cuel Jlopentia

Pemenue 3agau

11

12

MarauTHOE II0JI€ B BEIECTBE.
deppoMarHeTuky, napa- u AMaMarHeTHKA
OcHoBHbIE CBOICTBA (heppOMarHeTUKOB.
[Tpumenenue heppoMarHeTHKOB




Permrennie 3agad mo reme "MarauTtaoe

13 |
oJjie

14 Pemenune 3a1a4 no treme "MaruuTHoe
moJjie"

15 SIBiIeHME NEKTPOMArHUTHOM UHAYKIWH.
[ToTok BekTOpa MAarHUTHON MHIYKIIMHU

16 OC unnykuuu

17 3aKOH 3JEKTPOMAarHUTHOW UHIYKIIHH
®dapanes

18 BuxpeBoe anekrpudeckoe mose. Toku
dyko

19 OJIC uHAYKIMY B ABUKYIIUXCS
MIPOBOTHUKAX

20 Permtenue 3amau

21 [IpaBuio Jlenna

” NunyktuBHOCTh. Karymika
WHJIYKTUBHOCTH B II€TIH IMOCTOSTHHOTO TOKA

3 Asnenue camonnaykuuu. IC
CaMOMHAYKIINU

24 DHeprusi MarHUTHOTO TOJISI KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

25 Pemtenue 3agau

%6 O0001IeHre B cucTeMaTH3aIys 3HAHUH 110
Teme "DnekTpoarnHamMuka

7 KonTponbhas pabota no teme

"OnexTpoaguHamuka"




KoneobarensHas cucrema. CBOOOIHBIE

28 KoJjiebaHus1. ['apMoHnYecKre KojeOaHus

79 Kunemarnueckoe U JMHAMHAYECKOE
OIMCaHKE KOJIeOATEIbHBIX IBUKECHHUHI
DHepreTudeckoe onucanue. BoiBoj
JAHAMHYECKOI'O OIHCAHUSA

30 rapMOHHMYECKHUX KOJIeOaHUH U3 UX
JHEPreTHYECKOr0 U KHHEMATHIEeCKOTO
OIUCAHMS

31 Awmruntyaa u ¢aza konebanui
Ilepuon u yacrora xosnedanuii. [lepros
MaJIbIX CBOOOJIHBIX KOJIEOaHHUI

32 MareMaTtuueckoro mastHuka. [lepuos
CBOOOIHBIX KOJIEOaHUN TIPY>KMHHOTO
MasITHHKA

1 3aryxaromue konedanus. BelHyX1eHHBIE
KoneOanus. Pe3onanc

34 ABTOKOIE0AHNS

35 Pemenue 3agau
VYpok-koHpepenuus "Mexannyeckue

36 KoJ1e0aHusl B My3bIKaJIbHbIX
UHCTpYyMEHTax"

37 O06o001IeHre U CHCTEMATH3aLKs 3HAHUH 110
teme "Mexannuyeckue Kojaeoanus"

18 DJeKTPOMAarHUTHBIE KOJICOAHHUS.

KonebarenbHblil KOHTYD




®opmyna Tomcona. CBsi3b aMILTUTY bl

39 3apsga KOHJIeHCAaTOpa ¢ aMIUTUTYI0M CHJIbI
TOKa B K0JIEOATEIILHOM KOHTYpE

40 3aKOH COXpaHEHHUsI SHEPTUU B UJI€ATbHOM
K0J1e0aTebHOM KOHTYpE
3aTyxaromue 3JIeKTPOMarHuTHBIC

41 KoJieOaHus1. BeIHyK/IeHHbBIE
ANIEKTPOMArHUTHBIC KOJeOaHuUs

47 [Tepemennsiit Tok. Pe3ucrop u
KOHJICHCATOP B IETH MEPEMEHHOT'0 TOKa

43 Karymika uHIyKTUBHOCTH B LIETTH
MEPEMEHHOTO TOKa

44 3akoH OMa Jy1s SJIEKTPUUYECKOM 1enu
MEPEMEHHOTO TOKa
MOIIHOCTh MEPEMEHHOTO TOKA.

45 AMIUIUTYAHOE U IEHCTBYIOLIEE 3HAUCHUE
CUJIBI TOKA U HAIPSIKEHUS

46 Pe3onanc B asiekTprUecKoil 1enu

47 Pemenne 3amaq
Nneansubiif Tpancdopmatop.

48 [IpousBoCcTBO, TIepenaya u moTpedieHne
AIEKTPUUYECKON IHEPTUU
DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE

49 anekTpo3Heprun. Kynerypa
WCIIOJTB30BaHUS SJIEKTPOIHEPTUH B
MOBCEIHEBHOM KM3HHU

50 Pemenne 3amau

51 Pemenne 3amau




O0001IeHYE ¥ cCUCTEMATU3ALU 3HAHUI 1O

52 Y "
Teme "DIeKTpOMarHuTHbIE KoJeOaHus

53 MexaHnuyeckue BOJIHbL. XapaKTepUCTUKHU
MEXaHUUYECKUX BOJIH

54 CBoiicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTEpUCTUKH 3ByKa

56 HNudpas3syk u ynprpassyk. [llymoBoe
3arps3HEHUE OKPYKAIOLIEH cpe/ibl

57 Pewmenne 3anau

53 DJeKTpoOMarHuTHeIe BOJHbI. M3myueHue
ANEKTPOMAarHUTHBIX BOJIH

59 DOHeprust 31eKTPOMarHUTHBIX BOJIH.
CBoiicTBa 371€KTPOMArHUTHBIX BOJIH
[Ixana 371eKTPOMAarHUTHBIX BOJIH.

60 [IpumeHeHue eKTpOMarHuTHBIX BOJIH B
TEXHHUKE U OBITY
[IpuHIMIBI paTUOCBSI3U U TEIEBUACHHUSL.

61 Panuonoxanus. DeKTpoMarHuTHOE
3arpsi3HEHUE OKpYKaroLeil cpeabl

2 KonrtponbHas pabora no Teme
"Konebanus u BOIHBI"

63 CaerT. 3aKOH MPSIMOJIMHENHOTO
pacnpoCTpaHEHUs CBETA

64 Pemenue 3a1a4y Ha MpUMEHEHHE 3aKOHA
MPSIMOJIMHEHHOTO paclpoCTpaHEeHUsI CBETa

65 Otpaxenue ceera. [lnockoe 3epkaio.

Coepuueckoe 3epKaio




[Ipenomiienue cBeTa. AGCOMIOTHBIN U
OTHOCHUTEIILHBIN TIOKa3aTelb

66 npenomienus. [lonHoe BHyTpeHHEe
oTpaxkeHue. [IpeneapHblid yrod mojaHoro
BHYTPEHHETO OTPAKEHUS

67 Pemenue 3a1a4y Ha IPUMEHEHHE 3aKOHOB
OTpa)KE€HUs U MPEIOMIICHUS CBETA

68 Xon mydent B npusMe. Jlucnepeus cera.
CrnoxHblii coctaB 6enoro ceeta. L[er

69 JInn3pl. POKyCHOE PaCCTOSHUE U
ONTHYECKasl CUJja JINH3BI

70 [locTpoenue n300paXkeHui B IMH3aX U UX
cucTeMax. YBEJIMYECHUE JIMH3bI
Pemenue 3agau Ha moctpoeHune

71 M300pakeHM, TIOJTYIaeMBIX C TOMOIIBIO
JIUH3

72 ['ma3 kak onruyeckas cucrema

73 Pemenue 3anayu. [Ipenensl npuMEHUMOCTH
r€OMETPUYECKON ONTUKHI

74 CkopocTb cBETa U METO/IbI €€ U3MEPEHUS

75 Hucniepcus ceera

76 HNurepdepennus creta

77 KorepeHnTHble HCTOYHUKU. Y CIIOBUS
HaO0II0/IeHNsI MAKCHUMYMOB 1 MUHUMYMOB

78 Pemenne 3amau

79 [Tpumenenue uHTEpHEpeHINN

80 Hudpakums cBeta




HudpakimonHas pemeéTka. Y cioBue

81 HaOJII0ICHUS TJIAaBHBIX MAKCHMYMOB

82 Pemenue 3amaq

23 [TonepedHOCTh CBETOBBIX BOJIH.
[Tonspu3anus cBeta

84 Pemenue 3amau

85 CBeToBbIC ABJICHUS B IPUPO/JIE

26 O0o0011IeHrEe U CHCTEMATH3aLMs 3HAHU 110
Teme "Onrtuka"

87 KonTponbnas pabota o Teme «OnTuka»
['paHMIIBI TPUMEHUMOCTH KJIACCHYECKOM

88 MEXaHUKH. 3aKOHBI JICKTPOAMHAMUKHU U
MIPUHITAIT OTHOCUTEILHOCTH

29 [ToctynaTel cnennaibHON TEOPUHU
OTHOCHTEIBLHOCTHU
[IpocTpaHCTBEHHO-BPEMEHHOW MHTEPBAJ.
[TpeobpazoBanus Jlopenma. Ycnoue

90 NpUIMHHOCTH. OTHOCUTENHHOCTD
OJIHOBPEMEHHOCTH. 3aMe/IJIEHHE BPEMEHU
Y COKpAIICHHUE ITTUHBI

91 DHeprusi ¥ UMNYJIbC PENSTUBUCTCKOM
YaCTHUIIEI
CBs13b Macchl € YHEPTUEH U UMITYJILCOM

92 PENASATUBUCTCKOMN YaCTULIBI. DHEPT U
IIOKOS

93 PaBHOBECHOE TeIIIOBOE U3TyUeHNE

94 3akoH cMmenieHus Buna

95

T'unmoreza M. Ilinanka o kBauTtax. ®oTOHBI




96 DHeprust 1 UMITYJIbC POTOHA
®dororddext. OnbiTer A. I'. CToneTona.

97
3akoHsl hoTorderTa
VYpaBHeHue DUHIITEHA 115

98 dbortoarddekra. "Kpacnas rpanuma"
dhoTodrddekra

99 JNasnenue ceera. Onbitel I1. H. JIeOeneBa

100 BonHoBEIE CBOIICTBA YaCTHII
Bounsl nie bpond. [InuHa BoJiHbI 1€

101 Bpoiins u pazmepsl 00J1aCTH JTOKAIH3AIUN
JBUKYIICHCS YaCTHIIBI

102 KopnyckyssipHO-BOJIHOBOM yaJIn3M

103 Jludpakius 31eKTPOHOB Ha KPUCTAIIax
Crieninrka u3MepeHu B MUKPOMUPE.

104 CooTHollIeHUs HEOTIpeACIEHHOCTEN
I'eiizenOepra

105 Pemenue rpadguueckux 3amaq

106 Pemenue pacu€THpix 3a1a4
Kontponbnas padota mo temam: "OCHOBBI

107 CTQO", "KoprnyckynsipHO-BOJTHOBOM
Tyanuzm"
OMBITHI 110 UCCIIEIOBAHUIO CTPOEHUS

108 aroma. [ImanerapHas mozenb aTroma
Pezepdopna

109 ITocrynartel bopa

110 Bunei criektpoB. CriekTp ypoBHE#

OHEPIrvur aToMa BOAOpoOaa




111

CrnoHTaHHOE U BBIHYXXICHHOC U3JTYUCHUC
CBETa

112

113

Jlazep

Hyxnonnas moxens siapa ['elizenOepra-
WBanenko. 3apsia 1 MacCOBOE YUCIIO Spa.
N3oTonbl. PagnoakTMBHOCTH

114

3aKoH paJiMOaKTUBHOIO pacnaja.
CBolicTBa MOHU3UPYIOIIETO U3TYyUCHHUS.
Brnusinue paguoakTUBHOCTH Ha KUBBIE
opranu3msl. Jlo3umeTpus

115

DHeprusi CBSI3u HYKJIOHOB B si/Ipe.
SAnepusie cwibl. [ledekt Macce sapa.
SAnepHble peakuuu. SnepHble peakTOphl.
[IpoGemb! yrpaBisieMoro TEpMOSICPHOTO
CUHTE3a. DKOJIOTHYECKUE aCIIEKThI
Pa3BUTHSA SAAECPHON DHEPIETUKU

116

117

118

Meroasl perucTpanuy U UCCIEeI0BAHUS
3JIEMEHTAPHBIX YACTHII.
@yH1aMEHTAIIbHBIE B3aUMOICHCTBUS.
baproHbl, ME30HBI U JIENITOHBI.
IIpencraBnenne o CTaHIapTHONH MOJIENH.
KBapk-rirrooHHast MOJIeb aApOHOB

®usuka 3a npenenamu CTannapTHON
Mozenu. TéMHas Martepust U TEMHas
sHeprus. EMuHCTBO pu3nueckoi KapTUHBI
MHupa

Dransl pa3BUTUS ACTPOHOMUU. 3HAYCHHE
aCTPOHOMUU




119

[TpuMEeHUMOCTE 3aKOHOB (PU3UKH IS
00BSICHEHHS TIPUPOABI KOCMUUYECKHIX
00BeKTOB. MeTOIbI aCTPOHOMHUYECKHX
HUCCIIEIOBAHNU

120

CoBpeMEHHbIE ONITUYECKUE TEIECKOIIBI,
PaguoTeNeCKOIbl, BHEaTMOChEpHast
aCTPOHOMHS

121

122

123

Bun 3Bé3anoro neba. Co3Besnus, spKkue
3Bé3I[I)I, IIJIaHETHhI, UX BUIUMOC IBUKCHUC

Conneunas cucrema. Connne. CoaHeuHast
aKTUBHOCTb. McTounuk snepruu ConHna u
3BE3]T

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
Juarpamma "crieKTpaiabHbIN Kiacc —
CBETHUMOCTB"

124

125

126

127

3Be3bI II1aBHOM IT0CIIEA0BATEILHOCTH

BuyrtpenHnee ctpoeHue 3BE3 1.
CoBpeMeHHBIE PEACTABIIEHUS O
MIPOUCXO0XAeHNUHU U 3BoJtoluu CosHua u
3BE31. DTaIbl )KU3HHU 3BE3]]

Muneunsiii Ilyte — Hama I'anakTuka.

Tunel ranaktuk. YEpHbIe ABIPHI B sApax
raJlakTUK

Bcenennas. Pacimpenue BeeneHHOMN.

3akon Xa06mna. Teopust bonbioro B3peiBa.
PenukroBoe n3inydeHue

128

MacmrabHas ctpykTtypa Beenennoit.
MeraranakTuka




129

Hepeménnbie mpoOiieMbl aCTPOHOMUHT

130

DU3NYECKUI TPAKTUKYM 10 TEME
"WccmenoBaHue MAarHUTHOTO ITOJIS
MOCTOSSHHBIX MAarHUTOB' MJIH
"HccnenoBanue CBOMCTB
dbeppomarnerukoB" unu "HccnenoBanue
JEHUCTBUSI IOCTOSTHHOTO MarHuTa Ha paMKy
¢ TOKoM"

131

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue cuiibl AMriepa" wiu
"N3y4yeHue 3aBUCUMOCTH CHJIbI AMIiepa OT
cuibl Toka" win "OnpeaesneHue
MarHMTHON MHIYKLMU Ha OCHOBE
u3MepeHus cuibl Amiepa

132

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBaHue sSIBICHHS
3JEKTPOMArHUTHOW MHAYKUIUU" WIH
"OnpeneneHne MHAYKIIMU BUXPEBOTO
MarHuTHOTO 10"

133

@u3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue sSiBIEHUS CAMOUHTYKIIUN"
i "COopka MOJIENN 3JIEKTPOMArHUTHOTO
reseparopa”

134

Pu3NYeCKUil IPAKTUKYM IO TEME
"U3mepenue neprojia CBOOOTHBIX
KOJIeOaHUH HUTSHOTO U TIPYKUHHOTO
MasTHHKOB"




135

@uU3NYECKU IPAKTUKYM 110 TEME
"[IpeoOpazoBaHue SHEPTUU B IPYKUHHOM
MasTHHUKE"

136

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKa Yepes
IIOCJIEIOBATEILHO COSIMHEHHBIC
KOHJICHCATOP, KaTYIIKY U Pe3UCTOp" MiIn
"UccnenoBanne paboThl HCTOYHUKOB
CBETa B IIEMH MEPEMEHHOI0 ToKa"

137

PuU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3ByKOBOU BOJIHBI"

138

139

du3nuecKuil MPakKTUKYM 110 TeMe
"N3mepenue nokasaTelis NpeaoMIICHUs
crexna" win "[lomyueHue n3o0paxeHus B
CUCTEME U3 IIJIOCKOTO 3epKajia U JIUH3bI"

Du3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHus OT BelecTBa (Ha IpuMepe
KUAKUX JuH3)" win "M3mepenue
(hOKYCHOTO pacCTOSTHUS pacCEUBAIOLINX
uH3"

140

141

@uU3NYECKU IPAKTUKYM 110 TEME
"HaGmronenue aqudpakuuu,
UHTEpPEPEHIINH U MONISIpU3aluy cBeTa"

Pu3NYECKUl IPAKTUKYM 110 TEME
"OnpeneneHne UMITyJIbCa U SHEPTUU
PENATUBUCTCKHUX YacTHUll (110
¢doTtorpadusM TPEKOB 3aps>KEHHBIX
YaCTHI] B MArHUTHOM T110J1e)"




142

143

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue nocrosinHou [linanka Ha
OCHOBe HccienoBanus poroaddexra” nim
"HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA
4yepes CBETOAMO/ OT HampsiKeHUs "

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBaHue CieKkTpa pa3peskeHHOTO
aTOMapHOI0 BOJOPOJA U U3MEpPEHUE
nocTostHHOW Punbepra"

144

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue paaiuoakTUBHOTO (hOHA C
HCIIOJIb30BaHUEM JIO3UMETpa' WIIn
"N3y4yenue noraouieHus: 6era-4acTuil
alfoMuHuEM"

145

@uU3NYECKU IPAKTUKYM 110 TEME
"HaOmroaenust 38E31HOr0 HEba
HEBOOPYXEHHBIM TJIa30M C
HCI0JIb30BaHUEM KOMIIBIOTEPHBIX
MPUIIOKEHUHN JUIs1 OTIPEIEIICHUS
MOJI0KEHUS HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IHS
CeBepHoro nosymapus 1 sipkue 3BE3/151"
unu "Habmronenus B Teneckor JIyHsl,
IJTAHET, TYMAHHOCTEMN U 3BE3IHBIX
CKoIJIeHuI"

146

O06o00mmeHre 1 cHCTeMaTH3alNs 3HAHUH.
Ponw ¢usuku u actpoHoMuu B
9KOHOMHYECKOM, TEXHOJIOTHUECKOH,




COILIMAJILHOM U 3THYECKOH cepax
JESATEIbHOCTH YelIOBEKa

147

148

O00011IeHrEe U CHCTEMATHU3aLNs 3HAHUIA.
Posb 1 MecTo (GU3MKHU ¥ aCTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

O0600611eHre U cucTeMaTu3alus 3HaHUH.
Ponw ¢usudeckoii Teopun B
(bopMHpOBaHUY TIPEICTABICHUH O
¢bu3nveckoil KapTHHE MUPA, MECTO
(bu3nIecKoil KapTHHBI MUpa B 00IIEM PSTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEJICTaBICHUI O PUPOE

149

150

O0o0011eHrEe U CHCTEMATHU3ALNs 3HAHUH 110
TeMme "Kunemaruka"
O0001IeHrEe U CUCTEMATH3alMs 3HAHUN 110
TeMe "Kunemarnka"

151

O0001IeHre 1 cUCTEMaTH3aUs 3HAHUH 110
teme "JluHamuka"

152

153

O0001IeHre 1 cUCTEMaTH3aUs 3HAHUH 110
teme "Craruka TBEpAoro tena'

O06o011eHne U cucTeMaTu3alys 3HaHuH 10
TeMe "3aKOHBI COXPAaHEHHsI B MEXaHUKE"

154

O0600611eHre U cucTeMaTU3alus 3HaHUuH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-
KMHETU4YeCKOU Teopun”

155

O0001IeHre 1 cUCTEMaTH3aMs 3HAHNUH 110
teme "Tepmoannamuka. TerioBbie
MamHabr"




156

O000111eH1E U CUCTEMATHU3AIMs 3HAHUN 110
Teme "ArperatHbie COCTOSHMS BEIIECTBA.
®da3oBble epexo bl

157

158

159

O0o001IeHrEe U CHCTEMATH3aLKs 3HAHUH 110
Teme "DnekTpuyeckoe nosie"

O0001IeHrEe B CUCTEMATH3aIs 3HAHUN 110
teme "[loCcTOsTHHBIN 3JEeKTpUYEeCKU TOK"

O00011eHrEe ¥ cucTeMaTH3alus 3HaHUHI 110
teme "Toku B pa3nuuHbIX cpeax”

160

161

162

O06001IeHYE ¥ cCUCTEMATHU3ALM 3HAHUMN 110
Teme "Marautaoe moie"

PesepBHrlil ypok. O60011eHNE U
CHCTEMaTHU3allUs 3HAHHI 110 TeMe
"DJIeKTpOMarHuTHas UHIYKIUA"

PesepBHrlit ypok. O60011eHNE 1

cUcTeEMaTH3allis 3HAHUI IO TEME
"Mexannyeckue Konedanus"

163

Pesepubiil ypok. O6006111eHIE 1
CUcreMarui3anuda 3HAHUH 10 TEME

"DneKTpoOMarHUTHBIE KOJIeOaHus'

164

Pesepubiil ypok. O60011eHuE 1
cCUCTeMaTH3alusl 3HaHUH 110 TeMe
"MexaHu4YecKue U 3JeKTPOMarHUTHbIE
BOJIHBI"

165

PesepBubIil ypok. O6001eHIE 1
CUCTEMAaTH3aI¥sl 3HAHUH 110 TeMe
"OnTuka"




166

PesepBHelil ypok. O600ICHHE 1
CHCTEMaTHU3allus 3HAHHUIA TI0 TeMe
"OcnoBel CTO"

167

PesepBHelit ypok. O600ICHHE 1
crCcTeMaTHU3alus 3HaHU 110 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayann3m"

168

169

170

PesepBHbIil ypok. O60061IcHIE 1
cUcTEMAaTHU3alnsI 3HaHuH 110 TeMme "dusuka
aroma"

PesepBHrliit ypok. O600111eHNE 1
cucTeMaTusanus 3Haguii no teme "dusuka
ATOMHOTO SI/Ipa ¥ JIEMEHTAPHBIX YacTuIl"

PesepBHrlil ypok. O60011eHNE U
CUCTEeMaTH3allusl 3HaHUH 110 TeMe
"DnemeHThI acTpodu3uKu"

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOT'PAMME

170

16







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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