Pabouasi nporpamma no yueOHomy npeamery «Du3nka»
(yriay0JiéHHbI YPOBEHB).

Pabouass mporpamma mo yudeOHOMYy mnpeamery «Duszuka» (yriyOJEHHBIHI
ypoBeHb) (mpeaMeTHas o01acTh «EcTecTBeHHO-Hay4dHBIE TMpeaMETh») (Hanee
COOTBETCTBEHHO — MporpaMma Mo (Qu3uke, (PU3MKa) BKIIOYACT MOSCHUTEIHHYIO
3aIKCKY, COJIEpKaHUE 00yUYEHUs, NIAHUPYEMbIE PE3YJIbTaThl OCBOEHUS IPOIPaMMBbl
1o (Gu3HuKe.

[TosichutenpHast 3amucka oOTpakaeT oOmMe [end W 3aJadd  (U3HKH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPENOCHIIOK K €€ N3YyUEHUI0 00y4aIoUMUCS,
MECTO B CTPYKTyp€ Y4eOHOro IJIaHa, a TaKXkKe MOJIX0Jbl K 0TOOpY collepKaHus, K
OINPEEIICHUIO TUIaHUPYEMBIX PE3YJIbTATOB.

Conepxanue OOyYEeHHMS PaCKpbIBa€T COJEpKATEeNIbHbIC JIMHUHM, KOTOPbIE
IpeaiaratoTcs s 0053aTeIbHOIO M3yUYEHHUS B KaX0M KJIACCe Ha YPOBHE CPEIHETO
o011iero oOpa3oBaHusl.

[Inanupyembie pe3yabTaThl OCBOEHHUS MPOrpaMMmbl MO (PHU3MKE BKIIOYAIOT
JUYHOCTHBIE, METANPEAMETHBIE PE3YNIBTATHI 32 BECh NEPUO] OOYUYEHHUsI Ha YPOBHE
CpeIHero o011ero oopa3oBaHus, a TAKKe MPEIMETHBIE JOCTHXKEHUS 00yUaroerocs
3a KaXblil T07] 00y4YeHUs.

IHosicHuTe/IbHAS 3alIUCKA.

[Iporpamma 1o ¢Qu3uke Ha ypoOBHE cpeaHero oOmiero o6pa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOXKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOEHUS
OCHOBHOW 00pa3oBaTeNbHOW MpOTpaMMbl, TpenacraBieHHoN B denepaibHOM
roCcyapCTBEHHOM 00pa30BaTEILHOM CTaHIApTe CPEIHEro OoOIIero oopa3oBaHus, a
Takke c yu€étom DenepanbHOM mnporpaMmbl  BocnuTaHus W KoHuenuuwn
npenojiaBanus yueobnoro npenmera «dusnka» B 00pa3oBaTeIbHBIX OPraHU3aIUIX
Poccuiickoit ®enepanuu, peaqu3ylOIMX OCHOBHBIE 00IIe00pa3oBaTeibHbBIC
POTPaMMBL.

[Iporpamma no ¢usuke onpeaensetr o0g3aTeIbHOE MPEIMETHOE COAEpKaHue,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUEHUSI TEM U Pa3/IeJIOB

y4eOHOro mpeaMera ¢ y4€TOM MEXKMNPEIMETHbIX U BHYTPUIIPEAMETHBIX CBSI3EH,



JOTUKKA y4eOHOTO TMpolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4arOUIMXCA.
[IporpamMma 1o ¢usuke Aa€T MpeACTaBICHHE O LEAX, COACpPNKAHUM, OOIIeH
CTpaTernd OOy4YeHMs,, BOCIMTAaHUS W Pa3BUTHUS OOYyYaIOLIUXCS CpPEACTBAMU
yueoHoro npeamera «dDuznka» Ha yrayOJIEHHOM YPOBHE.

Nzyuenne kypca (u3Mku yriayOJaEHHOrO YpOBHSI MO3BOJISIET PEaln30BaATh
3aJaul 1pOo(EeCCUOHATBHOW OpUEHTAIMM, HANpPaBJIEHO HAa CO3JIaHUE YCIIOBUMN
JUTSL TIPOSIBJICHUSI CBOMX MHTEJUIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH KaXKIbIM
00y4aromMcsi, KOTOpble HEOOXOUMBI JUIsl IPOJIOJKEHUST 00pa30BaHUs B BBICIINX
yU4eOHBIX 3aBEJCHUSIX M0 Pa3IUYHBIM (U3UKO-TEXHHUYECKUM W HWHXEHEPHBIM
CTHICIIMATTEHOCTSIM.

B nporpamme no ¢uzuke onpeaensoTcs IaHupyeMble pe3yIbTaTbl OCBOCHMUS
Kypca (U3MKM Ha YpPOBHE CpemHero oO0mero oOpa3oBaHUs: JUYHOCTHBIE,
MeTanpeaMEeTHbIE, MpeaMeTHble (Ha  yriyOonéHHoMm  ypoBHe). HayuHo-
METOJI0JIOTUYECKOM OCHOBOW [UIsl pa3pabOTKu TpeOOBaHMN K JIMYHOCTHBIM,
METanpeMETHBIM H TPEAMETHBIM pe3yJbTaTaM OOy4YaloIIUXCsl, OCBOMBIIHNX
nporpaMmy 1o (pu3MKe Ha YPOBHE CPEHET0 0011ero 00pa3oBaHus Ha yriayO0inEHHOM
YPOBHE, SIBISIETCS CUCTEMHO-ACSATEIIbHOCTHBIN TOIXO/.

[TporpamMma no usmke BKIIOYAET:

IUTAHUPYEMBbIE Pe3yNbTaThl OCBOCHUSI Kypca (PU3MKU Ha YIIIyOJIEHHOM YpOBHE,
B TOM YHCIIe IPeIMETHBIC PE3YIbTATHI IO TOJaM O0yUYCHUS;

cozieprkanue yueoHoro npeamera «dusmka» mo rogam 00ydeHusl.

[IporpaMmMa 1o Qu3uke HMEET NPUMEPHBIA XapakTep M MOXKET OBITh
UCTIONIb30BaHa YUUTENSIMHU (PU3HUKH JIJIsI COCTABJICHHUS CBOMX PAO0YHX IIPOrpamMM.

[TporpamMmMa 1o ¢u3MKe HE CKOBBIBAET TBOPYECKYI0 MHUIMATUBY y4UHUTEIEH
U TIPEJOCTaBISICT BO3MOXKHOCTU Ui pealM3alliid Pa3IMYHBIX METOJUYECKHIX
NOJXOJOB K NpenojaBaHuio (U3UKH HAa YIIyOJIEHHOM YpOBHE NpPU YCIOBUU
COXpaHEHUs 00s3aTeTbHOM YacTH COIEPKaHUS Kypca.

®du3rka Kak Hayka O Haubojee OOIIMX 3aKOHaX MPUPOAbI, BBICTyMas
B KauecTBe Y4eOHOTo MpeaMeTa B IIKOJIE, BHOCUT CYILIECTBEHHBIN BKJIaJl B CUCTEMY

3HaHMI 00 okpyskaromiem mupe. HIKoabHBIN Kypc PU3NKU — cucTeMOOOpa3yrouii



JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBIICHWM, HW3YYaeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIO XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTHH B chepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIYYeHHUs] HOBBIX MAaTE€pUAJOB C 3aJlaHHbIMU cBoMcTBamu. M3ydenue ¢usuku
BHOCHT OCHOBHOMW BKJIaJl B (JOPMUPOBAHHE E€CTECTBEHHO-HAYYHOW KapTUHBI MHUpa
oOy4aronierocsi, B pOpMHUpOBAHUE YMEHHUI MPUMEHATh HaAYyYHBIA METOJ MMO3HAHUS
IIPU BHITIOJTHEHUH UMHU Y4EOHBIX HCCIICT0BAaHUM.

B ocHOBY kypca (pu3uKu cpeHei MIKOJIbI TOJIOXKEH PSIT UACH, KOTOPhIE MOKHO
paccMaTpuBaTh KaKk IPUHIUIIBI €0 MOCTPOEHUS.

Hoes yenocmuocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTHYECKU
3aBEpUIEHHBIM, OH COJEPXKUT MaTepHall U3 BCEX pPa3AesioB (PU3MKH, BKIHOYAET
KaK BOIIPOCHI KIIACCUYECKOM, TaK U COBPEMEHHOU (pU3HUKH.

Hoes cenepanuzayuu. B coOTBETCTBUM C HEW MmaTepuan Kypca (PU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
ToJIE.

Hoes eymanumapuszayuu. EE peanmuzanus mnpenrosiaraeT HCIOJIb30BAHUE
I'YMaHUTAPHOTO TOTEHIMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
(GU3MKY ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
Y HKOJIOTMYECKUMU MTPOoOIeMaMHu.

Hoes npuxnaomnoii nanpasnennocmu. Kypc ¢usuku yriayOnéHHOro ypOBHS
IIPEAIOIAaraeT 3HakOMCTBO C IIMPOKUM KPYIOM TEXHUYECKHUX M TEXHOJOTHMYECKHX
IIPUJIOKEHUN W3YYEHHBIX TE€OPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MPEICTaBICHUA W COBPEMEHHBIE TEXHHUYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoes oxonocuzayuu peanusyercs TIOCPEACTBOM BBEIEHUS AJIEMEHTOB
COJEpKaHUs, TMOCBSIIEHHBIX DSKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,

KOTOPBIC CBA3aHbBI C PAa3BUTUEM TCXHUKH H TCXHOHOFHﬁ, a TaKXC 06CY)K,Z[€HI/I${



npo6JieM palOHAIBHOTO MPUPOONOIb30BAHUS U HKOJIOTHYECKOM 0€301acHOCTH.

OcBoeHue cojiep:kaHusl MPOrpaMMBbI 0 (PU3UKE TOKHO OBITH MOCTPOCHO Ha
OPUHIIMIIAX CUCTEMHO-JEATEIbHOCTHOrO moaxoa. s Gusuku peanuzamus 3THUX
NPUHIMIOB 0a3upyeTcsi Ha HCIOJIb30BAHUU CAMOCTOSITENBHOIO AKCIIEPUMEHTA
KaK MOCTOSIHHO JiecTByromiero ¢akropa yuyeoHoro mnporecca. s yriay0iaéHHoro
YPOBHSI — 93TO CHUCTEMA CaMOCTOSITEJIBHOTO YYEHHUYECKOTO JKCIEPUMEHTA,
BKJTFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI TMPU HM3YYCHHH HOBOTO
MaTtepuaina, JabopaTopHble paboThl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
nBa crioco0a peanuzanuu GU3NYECKOro npakTukyma. B mepBom ciyyae mpakTUKyM
npoBoauTcs ymbo B koHIEe 10 u 11 kimaccoB, nubO mocie MepBOTO M BTOPOTO
MOJIYTOJIUN B KaXKJOM M3 3TUX KjaccoB. BTopoii cmocod — 3To uHTerpanus padbor
IPaKTUKyMa B CHCTEMY JIaDOpATOPHBIX padOT, KOTOPBIE MPOBOIATCA B MPOLECCE
uzydeHus: paznena (temsl). [Ipu sTom moj paboramMu HpakTUKyMa MOHUMAETCS
CaMOCTOATEJIBHOE  HCCIEAOBAaHUE, KOTOPOE TPOBOIAUTCS II0 PYKOBOJICTBY
CBEPHYTOTO, 0000IIEHHOTO BUa O€3 MONIaroBOM MHCTPYKITUU.

B mporpamme 1o (u3uMKe cHUCTeMa YYEHHYECKOrOo OKCIIEPUMEHTA,
7a00paTOpPHBIX padOT M MPaKTUKyMa MpPE/ICTaBlIEHA €IMHBIM IepedHeM. Buioop
TEMaTUKHU JJIS 3TUX BHUJIOB YYCHHUYECKUX MPAKTUYECKUX PAOOT OCYIIECTBISETCA
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEN MOYpPOYHOTO
IUIAHUPOBAHMSI W OCHalleHusi KabuHeta (u3uku. I[lpm sTom obecneunBaeTcs
OBJIaJICHNE OOYYaIOIUMHCS YMEHHUSMHU TMPOBOJUTH TMPSAMBIE M KOCBEHHBIE
U3MEPEHHsI, WCCIeIOBAaHUS 3aBUCUMOCTEH (DM3MUYECKUX BEIMYMH U TOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yEISETCS PEIICHUIO PACUETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM 117151 pacUETHBIX 33124 IPUOPUTETOM SIBISIOTCA 337a4M C SIBHO 3aIaHHOM
Y HESIBHO 3aJJaHHOMN (HYU3UYECKON MOJIEIBIO, TIO3BOJISIFOIIUE TPUMEHSATh H3yUYCHHbIE
3aKOHBI ¥ 3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjesia Kypca, TaKk M HUHTETPHPYS
NPUMEHEHUE 3HAaHUN U3 Pa3HbIX pa3feioB. st KauecTBEHHBIX 3a]1a4 PUOPUTETOM
SBJISTFOTCSL 3aJlaHusg Ha OOBSCHEHHE/TPE/ICKa3aHue MPOTEeKaHUs (U3HIECKUX

SIBJICHUW M TIPOIIECCOB B OKpY’KarolIel JKU3HU, TpeOyroiue BbiOopa Ghu3ndecKon



MOJIEIHN JUTSl CUTYaIliy MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuM ¢ TpeOoBaHMsIMU DenepasibHOIO rOCYJapCTBEHHOIO
00pa30BaTeNbHOTO CTaHAapTa CpeAHEro oO0IIero oOpa3oBaHUsA K MaTepHaIbHO-
TEXHUYECKOMY OOCCIICUCHHIO y4eOHOTO Tporecca Kype (U3UKHA YTIyOJIEHHOTO
YPOBHSI B CpeJIHEH LIKOJIE AOHKEH U3y4YaThCsl B YCIOBUAX MPEAMETHOTO KaOWHETa.
B xabuneTe Ppusznku 101KHO OBITH HEOOX0AUMOE JTab0opaTopHOE 000PYyAOBaAHUE JIJIs
BEITIOJIHCHUS YKAa3aHHBIX B TMporpaMMme 10 (U3HKE YYCHUYECKUX OTBITOB,
7a00paTOpHbIX pabOT W paboT NpakTUKyMa, a TakKe JEMOHCTPAIMOHHOE
o0opyIoBaHUE.

JleMoHCcTpaniioHHOEe ~ 0OopyAoBaHuWE  (HOPMUpPYETCI B COOTBETCTBUU
C TPUHIMIIOM MHUHHUMAIIBHOM JIOCTATOYHOCTH U OOECHeunBaeT MOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3WKE KIIOYEBBIX JIEMOHCTpAIUd IS
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOILECCOB, OMIUPUUECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaGopatopHoe oOOpynoBaHUE ISl YYEHHUYECKUX MPAKTUUYECKUX padoT
dbopmupyeTcsi B BUJE TEMAaTUYECKHX KOMIUIEKTOB M OOECIeUMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmXcsa. TeMaTHYecKne KOMILIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBbHBIX CUCTEM B BHJI€ HU(PPOBBIX TaOOPATOPUH.

OCHOBHBIMHU TIEJIIMH U3y4eHUs] PU3UKHU B 001IeM 00pa30BaHUU SIBJISTFOTCS:

dbopMHpOBaHUEe WHTEpEcCa W CTPEMIICHHS OOYYarOIIMXCS K HAayIHOMY
U3YUCHUIO TIPUPOJABI, Pa3BUTHE WX HHTCIUICKTyaJIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TMPEACTABICHUN O HAYYHOM METOJIe MO3HAHUSA W (HOPMHUPOBAHHE
MCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

dbopMHpOBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa U3yUeHUS OCHOB
CTPOEHUS MaTepuu U PyHIaMCHTAJIbHBIX 3aKOHOB (DM3HKH;

dbopMupoBaHE YMEHHI OOBSICHSITH SBJICHUS C UCTIOJIB30BAHUEM (PU3NUECKHUX

3HAHUU U HAaYYHbBIX JOKa3aTCJILCTB,



dbopMupoBaHUE TPEACTABICHUN O poau (U3UKHA [JIT PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE Mpe/ICTaBIICHUN 0 BO3MOYHBIX cdepax Oynyuen
mpoecCHOHATLHON  JESATENBHOCTHA, CBSI3aHHBIX C (U3HKOW, IMOATOTOBKA K
JanbHeeMy 00y4eHUI0 B 3TOM HalPaBJICHUH.

JlocTikeHue 3TuX 1efied oOecreunBaeTcss pelieHUueM CIeIyIonuX 3ajad
B TIpoIIecCce U3yUeHUs Kypca (U3UKU Ha YPOBHE CPETHETO OOIETro 00pa30BaHuUs:

npuoOpeTeHNe CUCTeMbl 3HaHUW 00 00IUX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOPHUAX,  BKIIOYAas  MEXaHWUKY,  MOJEKYJIpHY0O  (U3UKY,
AIEKTPOIUHAMUKY, KBAHTOBYIO (PM3HUKY U 3JIEMEHTHI aCTPOPU3UKH;

dbopMHpoBaHUE YMEHUIN MPUMEHSTh TEOPETUUECKUE 3HAHUS JJI1 OOBICHEHHS
bU3MYeCKUX SBICHWHA B TMPUPOAC W JUISI TPUHATHS NPAKTHICCKUX PEIICHHM
B MTOBCETHEBHOM JKU3HU;

OCBOEHHE CITIOCOOOB pPEIICHUS Pa3IMYHBIX 33]1a4 C SIBHO 3aJIaHHON (PU3NYECKON
MOJICNIBIO, 3aj/iad, IMOAPa3yMEBAIOIINX CAMOCTOSTEIBHOE CO3AaHue (PH3NIECKON
MOJICNIA, aJeKBAaTHOW YCJIOBHSIM 3a/ladyd, B TOM YHCJE 3a7a4 HHXXEHEPHOTO
XapakTepa;

NOHUMaHuEe (U3UYECKUX OCHOB U TPUHIIUMIIOB JIEUCTBHSI TEXHUYECKHX
YCTPONCTB U TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPEy;

OBJIAJICHUE METOJIaMH CaMOCTOSTEIHOTO TUTAHUPOBAHUS M TPOBEACHUS
bu3MUeCKUX OKCMEPUMEHTOB, aHalIM3a MW HUHTEpHpeTanuu  UHGOpMaIH,
OTIpEICIICHHS TOCTOBEPHOCTH MOTYICHHOTO PE3yJIbTaTa;

CO37aHWE YCJOBUH I Pa3BUTHS YMEHHH TMPOEKTHO-HCCIIEIOBATEIBLCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BUTHE UHTEpeca K cepaM mpodecCUuoHaAIbHON e TeIbHOCTH, CBSI3aHHOU
C (PUBHUKOM.

B cootBerctBuM ¢ TpeboBaHmsMU DeneparbHOTO  TOCYJIApCTBEHHOTO
o0pa3oBaTeILHOIO CTaHJIapTa CcpeaHero ooOmero oOpa3oBaHUs YIIIyOJIEHHBIN
YpOBEHb M3Yy4YeHUs yueOHOro mnpeamera «Du3nKa» Ha YPOBHE CPETHEro OOIIEro

oOpa3oBaHusl BbBIOMpaeTCss OO0yYarOUMMUCA, I[UJIAHUPYIOIUMH MOPOAOJIKEHUE



00pa30BaHMsI M0 CIEHHUATBHOCTAM (PU3UKO-TEXHHUUECKOTO PO,

OOmiee 4YMCIO YacoB, PEKOMEHAOBAHHBIX JUIsI HU3yYeHUs  (PU3UKU
(yrnyOneHHbll ypoBeHb) - 340 yacoB: B 10 kiacce - 170 gacoB (5 4acoB B HEJIEI0),
B 11 kmacce - 170 4acoB (5 4acoB B HE/IEIIO).

B nporpamMme mo ¢usuke Kaxaoro Kjacca ImpeajiaraeTcsi pe3epB BPEMEHH,
OTBOJIMMBI HAa BapUATUBHYIO YacThb MPOTPAMMBI, COJAEp)KaHUE KOTOPOi
dbopmupyeTcsi ydacTHHKaMU 0Opa3oBaTelbHOrO mporecca. Jlrobas pabodas
porpamMma JI0J>KHa MOJTHOCTHIO BKIIIOYATh B C€0s1 COIepKaHNue TaHHOW MPOTpaMMBbl
no usuke.

Cooepirrcanue ooyuenusn ¢ 10 knacce.

Paznen 1. HayuHblid MeTO O3HAHUS TPUPOIBI.

®duznka — PpyHIaMeHTadbHas Hayka o npupoje. Hayunslid MeTO MO3HaHUS
Y METOIbl UCCIIEOBAHUS (PU3NUECKUX SBJICHUI.

OKCIIepUMEHT U Teopus B Ipoliecce IMo3HaHus mnpupoasl. Habmronenue
Y DKCIIEPUMEHT B (PU3UKE.

CrocoObl  u3MepeHus: (U3NYECKUX BEIWYUH (aHAJOTOBbIE W LHU(POBHIC
U3MEpPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHH  (QuU3MYECKHX BenuyuH  (aOconroTHas U
OTHOCHUTEJIbHAs).

MopnenupoBanue (pU3NYECKUX SBICHHN M MPOLECCOB (MaTepuaibHas TOYKA,
abCOJIIOTHO TBEPAOE TEINO, UACaANIbHAS KUAKOCTb, UI€AbHBIN I'a3, TOUCUHBIH 3apsi).
['unore3a. PU3NYECKH 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NYECKAs TEOPUS.

Ponb u Mecto pusuku B pOpMUpPOBAHUU COBPEMEHHON HAay4YHOM KapTHHBI
MUpa, B IPAKTUYECKOMN IEATEIBHOCTH JIFOACH.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomol, NPAKMUKYM.

M3mepeHne cuiibl TOKa U HAIIPSKEHUS B LIETTH TOCTOSSHHOTO TOKA IPY OMOLIU
aHAJIOTOBBIX M LIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HaKkoMCTBO ¢ IudpoBoil naboparopuein no ¢usuke. [Ipumepsl usmepeHus
(bu3nYECKUX BETMYHH MIPH MTOMOIM KOMIIBIOTEPHBIX JaTUUKOB.

Pa3nen 2. Mexanuka.



Tema 1. Kunemaruka.

Mexannueckoe nBrkeHUE. OTHOCUTEIBHOCTh MEXAaHUYECKOTO JIBHXKCHUSI.
Cucrema oTcuéra.

[Ipsimast 1 oOpaTHas 3a1a4M MEXaHHUKH.

Pannyc-BekTop MarepuallbHOW TOYKH, €ro MPOEKIHH HAa OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpedHsisi CKOPOCTb, MTHOBEHHasi CKOpPOCTb) U
YCKOPEHHE MAaTE€pUaJbHOW TOYKH, MX IMPOEKIMU HAa OCU CHUCTEMBI KOOpPIWHAT.
CrnoxeHue nepeMeIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpPHOE M PABHOYCKOPEHHOE MPSAMOJIMHENHOE JBUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHMS M MNYTH MaTE€pPUaIbHON TOYKH OT BpPEMEHU
U UX rpauKH.

CBobOogHoe maacHUEe. YCKOpEeHHWE CBOOOJHOro MajacHus. J[BumkeHue Tena,
OpOIIEHHOr0 TOJ YTJOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHUSI MaTEpUaIbHON TOUYKU OT BPEMEHU U UX TPAPUKH.

KpuBonuHeitHoe  nBuxkeHue. JIBkeHHME  MaTepuaJbHOM  TOYKUA IO
OKPY>KHOCTH. YTJOBas MU JMHEWHas CKOpocTh. llepmoa u yactora oOpaiieHwus.
[lenTpocTpeMuTenbHOE (HOPMAIbHOE), KacaTelbHOE (TaHTEHIIMAIBLHOE) U TTOJIHOE
YCKOpPEHHUE MaTepHaIbHON TOUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: CIIUAOMETP,
JIBH>)KEHUE CHAPSAJIOB, LIEMTHBIE, IIECTEPEHYATHIE U PEMEHHBIE IEPEIaun, CKOPOCTHbBIE
JTUQTHI.

Jlemoncmpayuu.

Mopenb cuctembl OTCUETA, WILTIOCTPALMS KMHEMAaTHUYECKUX XapaKTEPUCTUK
JIBYDKCHUS.

CriocoObI UCClIeI0BaHUS IBUKEHUM.

Nnnroctpanus npeesibHOro Nepexo/ia U U3MEpEHNe MTHOBEHHOM CKOPOCTH.

[IpeobpazoBanne NBMKEHUN C UCTIOIB30BAHUEM MEXAaHU3MOB.

[Tamenne Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGniogenne paBuxeHUs Tena, OpOIIEHHOTO TMOJ YIjoM K TOPU3OHTY



Y TOPU30HTAJIBHO.

Hamnpasnenue CKOpOCTH IPU IBUKEHHUH 110 OKPYKHOCTH.

[IpeoOpa3zoBaHue yrioBOil CKOPOCTU B PEAYKTOPE.

CpaBHeHHUE IyTeH, TPAEKTOPUH, CKOPOCTEH ABUKEHUS OJTHOTO U TOr'O K€ TeJa
B Pa3HBIX CUCTEMAaX OTCYETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol, NPAKMUKYM.

N3ydeHne HEPaBHOMEPHOI'O JIBHM)KEHHUS C LEIBI0 ONPENEIICHUS] MIHOBEHHOU
CKOPOCTH.

N3mepeHne yCKOpEHHsI NPU NPSIMOJIMHEMHOM PaBHOYCKOPEHHOM JBHKCHUHU
10 HAKJIOHHOM IIJIOCKOCTH.

HccenenoBanye 3aBUCUMOCTH IIYTM OT BPEMEHM IIpU PaBHOYCKOPEHHOM
JIBUKEHUM.

N3mepenue YCKOpEHUs cBOOOIHOTO I1aJICHUS (peKOMEH/1I0BaHO
HCIIOJIb30BaHNe IU(PPOBOM 1aOOPATOPUH).

W3yyenue nBHKEeHHs Teaa, OpOIEHHOr0 rOpU30HTaNIbHO. [IpoBepka rumnoresbl
O IMpPsAMOM MPONOPUUOHAIBHOM 3aBUCHUMOCTH MEXIYy JTaJIbHOCTBIO IMOJIETA U
HAYaJIbHOM CKOPOCTBIO TEJA.

MN3ydeHne IOBWKEHUSA Telna II0 OKPYKHOCTHM C IIOCTOSIHHOM [0 MOZYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TiepuoAa OOpalieHuss KOHUYECKOrOo MasiTHUKA
OT €ro napaMeTpoB.

Tema 2. /Innamuka.

[lepBbii 3akoH HproTrona. MHepumanbHble cucteMbl oTcuéra. [IpmHIMD
oTHOcuTenbHOCTH ['anmunes. HenHepuumanbHbple CUCTEMBI OTCUETA (ONpPENEIIECHUE,
PUMEPHI).

Macca tena. Cuna. [lpuHiun cynepno3uiyu Cul.

Bropoii 3akoH HproTOHa 1151 MatepraibHON TOYKH.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. OKBUBAJIEHTHOCTh TPAaBUTALlMOHHOW U

VHEPTHON MAaCCHI.



Cuna TsokecTd. 3aBUCUMOCTh YCKOPEHUS CBOOOJHOTO TAJACHHS OT BBICOTHI
HaJ[ TOBEPXHOCTHIO TUTAHETHI M OT Teorpaduaeckoil mupoThl. [[BrmkeHne HeOECHBIX
TeJ U UX CNyTHUKOB. 3akoHbl Kemnnepa. [lepBasg kocmuyeckast CKOpOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Ttema. Bec Tena, aBwKymierocst ¢
YCKOPEHHEM.

Cuia tpenusi. Cyxoe tpenue. Cuia TpeHHS CKOJIbKEHUS U CHUJIA TPEHUS TTOKOSI.
Koaddumment tpenus. Cuta COnpoTUBIECHUS MPU ABMKSHUH TeJa B KUIAKOCTH UITH
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOTO IBUKEHUS.

Jasnenue. 'mapocratnyeckoe aasienue. Cuna Apxumena.

TexHuyeckue yCTpONCTBA M TEXHOJOTHYECKHE MPOLECCHl: MOAIIUITHUKH,
JIBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu.

HabGmronenue nBUKEHUS TET B MHEPIMAIBHBIX U HEMHEPIMAIBHBIX CUCTEMax
OTCU€Ta.

[IpyHIMT OTHOCHUTEIBHOCTH.

Kauenune nByX UMIMHIPOB WM IIAPOB PA3HOM MacChl C OJUHAKOBBIM
YCKOPEHHUEM OTHOCUTEIIbHO HEMHEPIIUATBLHON CUCTEMbI OTCUETA.

CpaBHeHUE PABHOJICUCTBYIOLIEH MPUIIOKEHHBIX K TEIY CHJI C POU3BEAECHUEM
Macchl T€Jla Ha €ro YCKOPEHHE B MHEPLUAILHON CUCTEME OTCUETA.

PaBeHCTBO CcHJI, BOBHUKAIOUIUX B PE3yJIbTaTe B3aUMOJICHCTBUS TEI.

N3mepenune macc mo B3auMOJCHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM MOBEME U MAICHUH.

L{eHTpOoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MOKOsI, KAYEHUS U CKOJIBKEHUS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomwl, RPAKMUKYM.

W3mepenne paBHOJEHCTBYIONIEH CHJI MPHU JIBIXKCHUHM OpyCcKa MO HAKIOHHOMN
IIJIOCKOCTH.

[IpoBepka THUIMOTE3bl O HE3aBUCHMOCTH BPEMEHU JBWKEHUS OpycKa 10

HAKJIOHHOM MJIOCKOCTH Ha 3aJ]aHHOE pacCToOAHNEC OT €0 MacCcChlI.



HccenenoBanne 3aBUCHMOCTH CUJI YOPYTOCTH, BO3HHUKAIOIIUX B IIPYKUHE
U PE3MHOBOM 00pasiie, OT ux aedopmaruu.
M3yyeHue NBUKEHHsI CUCTEMBI TE€J, CBA3AHHBIX HUTHIO, IIEPEKUMHYTON 4epe3

JIErKkuii OJIOK.

N3mepenne kodpduiiieHTa TpeHUs: Mo BEJIUYHHE YIJIOBOro Ko3(duimeHTa
3aBUCHMOCTH Frp(N).

HccnenoBanue nBMKEHUSI OpycKa MO HAKIOHHOW IMJIOCKOCTH C MEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydeHne nBUKEHUs IPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cratuka TBEpIOTO TENA.

AbcomotHo TBEpHoe Teno. [locTymarenbHoe M BpalllaTelIbHOE JBUKEHHE
TBEpHOro Teina. MOMEHT CHJIbl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuibl.
CnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TshkecTu Tena.

Y ciioBusL paBHOBECHUS TBEPAOTO TEIA.

YcroituuBoe, HeycTONYNBOE, O€3pa3IMuHOE PABHOBECHE.

TexHu4eckue yCTpOWCTBA M TEXHOJOTMYECKHE IPOLIECCHl: KPOHIUTEWH,
CTPOUTEIIbHBIN KpaH, pel€TdyaTble KOHCTPYKIIUH.

Llemoncmpayuu.

VY cIi10BUsL paBHOBECHSL.

Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul, NPAKMUKYM.

HccnenoBanne ycinoBHl paBHOBECUS TBEPAOrO TEJIA, HUMEIOLIETO OCh
BpAILCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacUYET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OTIOPHI.

123.6.2.4. Tema 4. 3akOHBI COXpAaHEHUSI B MEXaHUKE.

Nmnynbc MaTepraIbHOM TOYKHU, CUCTEMbBI MaTEpUAIBHBIX TOYEK. LleHTp Macc
CUCTEMBbI MATEPUAIIBHBIX TOUEK. Teopema 0 IBU)KEHUU LIEHTPa Macc.

NMnynbe CUITbl U UBMEHEHHUE UMITYJIbCA Tea.

3aKOH COXPAaHEHUS UMITYJIbCA.



PeakTnBHOE BMXEHUE.

MoMeHT umIynbca mMaTepuaibHOM TOYKH. lIpeacraBiieHne O COXpaHEHUHU
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGora cunpl HA ManoM W Ha KOHEUYHOM ImepemerieHuu. ['paduueckoe
IpeICTaBICHUE PAOOTHI CUIIBI.

MoOITHOCTb CHUIIBI.

Kunernueckass sHeprus marepuaibHOl TOuykH. Teopema 00 W3MEHEHUH
KMHETUYECKOW SHEPTUU MATEPUAIBHOU TOUKH.

[loTeHIMaNbHBIE W HENOTEHIMANbHBIE CUIbl. lloTeHnmaneHass sHeprus.
[ToTennmanbHas 3Heprust ynpyro neGopMupoBaHHOW NpyxuHbl. [loTeHnmanbHas
SHEPIus TeJjla B OJHOPOJIHOM I'PaBUTALlMOHHOM 10Jie. [loTeHnmansHas sHeprus reia
B TPAaBUTALMOHHOM MOJi€ OJHOPOAHOro mmapa (BHYTpU W BHE Mmapa). Bropas
KOCMHYECKast CKOPOCTb. TpeThbst KOCMUYECKast CKOPOCTb.

CBs13b paOOTHI HEMOTEHIMAJIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOM 3HEepIruu
CUCTEMBI T€Jl. 3AKOH COXPAaHEHUSI MEXaHUYECKON YJHEPTHH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHenune bepHynmu g WACATbHOW JKUAKOCTH KaK CJIEICTBHUE 3aKOHA
COXPAaHEHUS MEXaHUYECKOU YHEPTUH.

TexHuyeckre yCcTpoOMCTBA UM TEXHOJOTMYECKHE IPOLIECCHI: IBUKEHUE PAKET,
BOAOMET, KONIEP, MPY>KUHHBIA TUCTOJIET, TAPOCKOI, PUTYPHOE KaTaHUE HA KOHbKAX.

Llemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE OBHKEHUE.

HN3mepeHne MOITHOCTH CHUJTBI.

M3MeHeHue 3Hepruu Tea MpU COBEPIICHUN PabOTHI.

B3auMHble npeBpalleHUs] KUHETHYECKOW M MOTEHUHAIbHOW SHEPTUM MPHU
JEHCTBUU HA TEJIO CWJIBI TSYKECTH U CWIIBI YIIPYTOCTH.

CoxpaHeHue dHEepPruu Ipu CBOOOTHOM I/ ICHUH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomwl, NPAKMUKYM.

N3mepeHne nMmyJiibea Teia o TOpMO3HOMY MYTH.



W3mepenune cuiipl TATH, CKOPOCTU MOJIEIH IEKTPOMOOUIIS M MOIITHOCTH CHJIBI
TATH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccnenoBanue COXpaHEHHs] UMITYJIbCA ITPU YIIPYTOM B3aHUMOJIEHCTBHH.

N3mepeHrne KHHETUYECKOM YHEPTUH TEJIa 10 TOPMO3HOMY MYTH.

CpaBHeHHE U3MEHEHUs MOTEHIMAIBHOW SHEPTUU MPYKUHBI C pAOOTOM CUJIIBI
TPEHUSI.

Omnpenenenue pabOTHl CUJIbI TPEHUS MPU JBIXKCHHHM Tejla MO HAKIOHHON
IJIOCKOCTH.

Paznen 3. MonekynspHas pusuka u TepMOAMHAMUKA.

Tema 1. OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM TEOPHUHU.

OCHOBHBIE MOJIOKEHUS MOJEKYIsIpHO-KHHeTHYeckoil Teopun (MKT), wux
onbITHOE 00ocHOBaHue. [{ud¢ys3us. bpoyHoBckoe aBmxeHne. Xapakrep JBUKCHUS
Y B3aUMOJICHMCTBMS YacCTHIl BellecTBa. MoOJAEIH CTPOECHMs Ta3oB, KUIAKOCTEH M
TBEPIBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mojeneil. Macca u
pa3mMepsl MoJiekyn (atomoB). KonuuectBo Bemecta. [locrosiHHas ABoraapo.

TenmoBoe paBHOBecue. TemmepaTypa u crnocoObl e€ u3Mmepenus. Illkana
temneparyp Llenbcusi.

Mopnenp uaeanbHOro ra3a B MOJIEKYJIIPHO-KHHETUYECKON TEOPUU: YaCTHILIBI
ra3a ABMXKYTCS XaOTHUECKH U HE B3aUMOJEHCTBYIOT APYT C JAPYTOM.

["a3oBeie 3akoHBI. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temrepatypa (mkana temneparyp KenbBuna). 3akon [lansTona. M3omporeccsl
B WJCAIBHOM Tra3e C TMOCTOSSHHBIM KOJUYECTBOM BellecTBa. ['paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p  MEXKIy JABICHHUEM H  CPEIHEM  KUHETUYECKOW  DHEPrUeu
NOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
YPaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIBHOIO ra3a).

CBs13b a0CONIOTHOM TeMIepaTypbl TEPMOAMHAMUYECKON CUCTEMBI CO CpeIHEN
KMHETHYECKOW 3HEPTHUEN MOCTYNATEIbHOIO TEMJIOBOTO IBHKEHUS €€ YaCTHULL.

TexHuueckue yCTPOMCTBA M TEXHOJIOTHYECKUE IIPOLECCHI: TEPMOMETP,



OapoMeTp, MoIyYeHHe HaHOMATEPUAJIOB.

Jlemoncmpayuu.

Mopenu IBUKEHNS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO ABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddyszust sxkuaKocTe.

Mogens onsita lllTepHa.

[IpuTsIKEHNE MOJIEKYIL.

Moenu KpuCTaINIMYECKUX PEUIETOK.

HabGnronenue u rcciieqoBaHue U30IPOLIECCOB.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol, NPAKMUKYM.

HUccnepoBanne mporecca YCTAaHOBICHHS TEIUIOBOTO PABHOBECHUS MIPHU
TEIJIO00MEHE MEX Ty TOpSUYEi U XOJIOAHOM BOJIOM.

N3yyenue wu30TEpMHUUECKOTO Ipoiecca (PEKOMEHJOBAaHO HCIIOJIb30BAHUE
urdpoBoii 1abopaTopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yyenue n3obapHoOro npoiecca.

IIpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoaunamuka. TeroBbie MalTuHBI.

Tepmoaunamuueckas (TJ[) cucrema. 3agaHue BHEIIHUX YCIOBUM st
TEPMOJIMHAMHUYECKON CHUCTEMBbl. BHElIHNE U BHyTpeHHKE napaMeTpsl. [lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBbI KaK CPEAHNE 3HAUYCHUS BEJIMYUH, OMTUCHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauaio TtepmoauHamuku. (CamMonpou3BOJbHAs — pelakcaius
TEPMOJIMHAMUYECKON CUCTEMBI K TETJIOBOMY PAaBHOBECHIO.

Mogenp wuaeanbHOro rasa B TEPMOAMHAMUKE — CUCTEMa YpPaBHCHUM:
ypaBHeHHEe MenaeneeBa—Knanelpona U BbeIpaX€HUE [JII BHYTPEHHEW SHEPTHM.
VY ClI0BUS IPUMEHUMOCTH 3TOW MOJIENIA: HU3Kasg KOHIEHTPALUs YaCTHUILl, BHICOKHE

TﬁMHEpaTprL:BBHXDKGHHG,HHX BHYTpeHHeﬁIBHepFHHﬁOﬂHoaTOMHOFO nacaJaibHOIO

rasa.



KBa3zucratnueckue u HECTaTUUECKUE MPOIECCHI.

OnemeHTapHas paboTa B TepMoauHaMuKe. Borancienue paboTsl o rpaduky
mpoiiecca Ha pV-auarpamme.

Temnonepegaya  kak  crmoco®  M3MEHEHMS]  BHYTPEHHEH  DHEpPruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHusi pabotel.  KoHBekuus,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo temnorel.  TemnoéMkocTes Tena. YaenbHas W MOJSpHas
TETJIOEMKOCTH BEIIECTBA. YpaBHeHUE Maliepa. YienbHas TEIIOTa CroOpaHus
TormBa. Pacu€r koiuMuecTBa TEIUIOTHI Npu Temionepenaye. llonstue 006
aanabaTHOM TIpoliecce.

[IepBblii 3aKOH TepMOJUHAMUKA. BHYyTpeHHs 3Heprusi. Koam4yecTBO TEMI0ThI
u paboTa Kak Mepbl U3MEHEHUsSI BHYTPEHHEW SHEPTrUU TEPMOJIUHAMHYECKON
CUCTEMBL.

BTopoii 3aKk0OH TEpMOAMHAMUKH 7151 PABHOBECHBIX ITPOIIECCOB: YEPE3 3aJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKON CUCTEMBbI MPOXOAUT €AUHCTBEHHAs
annabara. AGCOJIIOTHAS TEMIIEpaTypa.

BTopoi 3aKOH TEpMOAMHAMHUKY JJIs1 HEPABHOBECHBIX MTPOLECCOB: HEBO3MOXKHO
nepeaaTh TEIIoTy OT 0oJiee XOJIOIHOTO TeNa K 0osiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knay3uyc). HeobpaTuMoCTh IPUPOIHBIX MPOIIECCOB.

[Tpunnumne aectBus TermoBbix MamunH. KIT/I.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

DKOJIOTMYECKUE aCHEKThl MCIOJIb30BAHMS TEIUIOBBIX JIBUTaTeneu. TemnoBoe
3arpsI3HEHUE OKPYIKAIOIIECH CPEIbI.

TexHuyeckne yCTpOMCTBA W TEXHOJOTHMYECKHUE MPOLIECCHI: XOJIOIUIIbHUK,
KOHJIUIIMOHEP, IU3CJIbHBIM W KapOHOpaTOpHBIM JABUTATENH, MapoBas TypOuHa,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUIOBBIX» OTXOJ0B C
WCITOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIMs OMOOPTaHNYECKOTO TOTUTMBA JIJIS
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Jlemoncmpayuu.

N3meHenue Temneparypsl pu aanadaTuyeckoM pacIlIupeHUN.



Bo3gymHoe orauso.

CpaBHEHHE yACIBbHBIX TEINIOEMKOCTEN BELIECTB.

CriocoObl U3BMEHEHMSI BHYTPEHHEN SHEPTHUU.

HccnenoBanue aqnadaTHOro Npouecca.

KomnbroTepHble MOJIENN TEMIIOBBIX IBUTATEIIEH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol, NPAKMUKYM.

N3mepenue yaenpHOou TENI0EMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

W3yyeHue B3aUMOCBSI3M JHEPTUM MEXKMOJIEKYJISIPHOTO B3aUMOJECUCTBUS
Y TEMIIEPATYphl KUIIEHUS KUIAKOCTEM.

Tema 3. ArperatHbie COCTOSIHUS BemlecTBa. Pa30BbIE TEPEXObI.

[TapooOpazoBanue u konaeHcauus. Micnapenue u kunenue. Y ieiabHasi TEIUIOTa
apooOpa3oBaHUsL.

HachllieHHble ¥ HEHAchbIUIEHHbIE Tapbl. KauecTBeHHAas 3aBUCHUMOCTH
IUIOTHOCTH U JIaBJICHUSI HACBIILIEHHOT'O M1apa OT TEMIIEPATypPbl, X HE3aBUCUMOCTB OT
00BbEMa HACBIILIEHHOTO Napa. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT AaBJICHUS B
XKUIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOIIOTHAS M OTHOCUTEIbHASI BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPONMS CBOMCTB
KpuctauioB. IlnaBiaeHue W KpUCTaAIM3aUMs. YJI€IpHAs TEIUIOTA IIJIABJICHUS.
CyOnumarnusi.

Hedopmaruu tBEpaOro Tena. Pactsokenne u cxxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux aedopmarmii.

TennoBoe pacuipeHue KUJIKOCTEH U TBEPIBIX Tel, 00bEMHOE M JIMHEHWHOE
paciperre. AHrapMOHHM3M TEIUIOBBIX KOJIEOaHHI YacTHIl BEIIeCTBA KaK MPUYMHA
TEIUIOBOTO PaCIIUPEHUs Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeobpazoBanue 3HEprrn B (ha30BBIX MEPEX0IaX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHocTtHOe HaTsxeHUE. KodhPUIIMEHT NMOBEPXHOCTHOTO HATSKEHUS.



Kanwmisipasie sBnenus. J[aBneHue nox MCKpUBIEHHON MOBEPXHOCTBIO KUAKOCTH.
®opmyna Jlamnaca.

TexHuyecknue yCTpOMCTBA W TEXHOJOTHMYECKHE IMPOLIECCHI:  JKUJKHUE
KPUCTAJLIbI, COBPEMEHHbBIE MAaTEPUAJIBI.

Jlemoncmpayuu.

TemnnoBoe pacmpeHue.

CBoiiCTBa HACBHIILICHHBIX TAPOB.

Kunenne. Kunenue npu noHW>KEHHOM J1aBJIICHUHU.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSXKEHMUS.

OMNBITH C MBUTBHBIMU TIEHKAMH.

CmaunBaHue.

Kanumisipabie sBiIeHUS.

Mopenn HEHbIOTOHOBCKOM KUJIKOCTH.

CriocoObl M3MepeHus BIAXKHOCTH.

HccnenoBanre HarpeBaHus U MIABJICHUS KPUCTAJIIMYECKOTO BENIECTBA.

Bunbr negopmanuii.

Habmronenue manbix aedopmariuid.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomwl, RPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3Mepenue yaenpHOM TENI0ThI MIABJICHHUS JbA.

N3ydyeHne CBOMCTB HACBIILIEHHBIX IAPOB.

W3mepenne aOCOMIOTHOM BIAXKHOCTH BO3[AyXa M OLEHKAa MAacchl MapoB B
MOMEIIECHUH.

N3mepenne kodpduiimeHTa moBEpXHOCTHOTO HATSHKEHUSI.

N3mepenue monynst FOHra.

HccnenmoBanne 3aBUCUMOCTH  JiepopMariid  PE3WHOBOrO  o0Opasiia  oT
MPUITOKEHHOM
K HEMY CHJIBI.

Paznen 4. DnexkTpoauHaMuKa.

Tema 1. DnekTpuyeckoe noe.



OnekTpu3anus Tea U e€ MNpOosBICHUA. OJeKTpuyeckuil 3apsna. JlBa Buaa
INEKTPUYECKUX 3apsaoB. [IpOBOAHWKM, JUAIEKTPUKU U MOJYNPOBOJIHUKH.
DneMeHTapHbINA ANEKTPUUYECKUH 3apsi. 3aKOH COXPAHEHHUS dJIEKTPUUECKOTO 3apsi/ia.

B3aumoneiictBue 3apsiioB. Toueunsie 3apsaabl. 3akoH Kymona.

DIekTpuieckoe nojie. Ero geicTBre Ha IIEKTPUUYECKUE 3apsi/Ibl.

Hanpsok€aHOCTh  2nekTpudeckoro  mojisa.  [IpoOHbii  3apsa.  Jluauum
HaIPSHKEHHOCTH 3JIEKTPUUECKOro NoJist. OJHOPOAHOE AIEKTPUUECKOE TMOJIE.

[ToTeHIHAIBHOCTh  ANEKTPOCTATUYECKOro 1Mojs. Pa3HOCTh mNoOTeHIMAaIoB
1 HanpspbkeHue. [loTeHnuanbHas SHEprust 3apsiga B JJIEKTPOCTATHYECKOM IIOJIE.
[Torenuuman snekTpocTtaTuueckoro noiist. CBsi3b HANPSHKEHHOCTH TOJISI K PA3HOCTH
MOTEHIIMAJIOB JIJIST  DJIEKTPOCTATUYECKOTO MO  (Kak OJHOPOAHOTO, TaK U
HEOHOPOJTHOTO).

[IpuHIUII CYyNIEPIIO3ULIUU ATIEKTPUUYECKUX TTOJIEH.

[Tone Toueunoro 3apsina. Ilosne paBHOMepHO 3apstkeHHON cdeprl. [lome
PaBHOMEPHO 3apsKEHHOTo 1o 00bEéMy miapa. Ilone paBHOMEpHO 3apsKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JHHUN HANpsHXKEHHOCTH OSTUX TOJEH WU
SKBUMOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpOBOTHUKH B 3JIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3apsI0B.

Jnsnextpuku B AIEKTPOCTATUYECKOM roJje. JnanexTpruueckast
MIPOHUIIAEMOCTh BELIECTBA.

Konnencatop. D1€KTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCThH MIOCKOTO
KOH/JIEHCATOpa.

[TapannenbHOE coeauHEHNE KOHAeHCAaTOpOB. [locnenoBarenpbHOe COeTMHEHNE
KOHJIEHCATOPOB.

DHEpPrus 3apsHKEHHOT0 KOHAEHCAToPa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUYECKOM IIOJIE.

TexHn4eckrue yCTPOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: 3JIEKTPOCKOII,
AIEKTPOMETpP, DJIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Jlemoncmpayuu.



Y CTpONCTBO M MPUHLMI IEUCTBHUS JIEKTPOMETPA.

DNEeKTPUYECKOE MOJIE 3apPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE€ ABYX 3apsIKEHHBIX IACTHUH.

Monens anekTpoctratndeckoro reaeparopa (Ban ge ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

Y CTpOUCTBO U JEUCTBUE KOHJICHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTb IIEKTPOEMKOCTH IIJIOCKOI0 KOHAEHCATOPA OT IJIOIIA/I TUIACTHH,
PACCTOSIHUS MEXITY HUMU U AUDJIEKTPUYECKON IPOHNULIAEMOCTH.

DHeprus EKTPUUYECKOro MOJs 3apsSHKEHHOTO0 KOH/IEHCATOPa.

3apszKa U pa3pska KOHJIEHCATOpa Yepe3 pe3ucTop.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol, NPAKMUKYM.

OneHka CHIT B3aMMOJICHCTBYS 3aPSKEHHBIX TEJL.

Habmroienue npeBpaltieHus JHEpruM 3apsKEHHOT0 KOHAEHCATOpa B SHEPTUIO
U3ITy4YEHHs CBETOINOAA.

M3yyeHnue npoTeKaHus TOKa B UENH, COAEPKALENH KOHAEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HampsKEHUS ) npu
IIOCJIEIOBATEIBHOM COEUHEHUN KOHIEHCATOPOB.

HccnenoBanue pa3psia KOHAEHCATOPA YEPe3 pe3UCTOP.

Tema 2. II0CTOSTHHBIN ANEKTPUYECKUI TOK.

Cuia toka. [TocTosIHHBIN TOK.

VYcnoBusl CylmecTBOBaHMS MOCTOSIHHOTO 3JEKTPUYECKOTro Toka. McTouHuku
toka. Hampsokenune U u DIC E.

3akoH Oma 1 yyacTka LEnu.

DNEKTPUYECKOE COMPOTUBIEHUE. 3aBUCUMOCTb COITPOTHUBIIEHHS OJTHOPOJHOTO
IPOBOJHUKA OT €ro JJUHBl W IUJIOIIAJU IONEPEYHOro CEeUeHHs. YIelIbHOe
CONPOTHUBJICHUE BEIIECTBA.

[TocnenoBarenbHOE, MAapaLIEIbHOE, CMEIIAHHOE COEAVMHEHUE MPOBOIHUKOB.
Pacuér pazBeTBIEHHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.

PaGota snextpudeckoro Toka. 3akon [[xxoymns—JIeHna.



MOIIHOCTE  3JEKTPUYECKOrO TOKa. TeruioBas MOIIHOCTh, BbLAEISEMAs
Ha PE3UCTOpE.

OJIC u BHYTpEHHEE CONPOTUBIIEHUE UCTOYHHKA TOKA. 3aKOH OMa I MOJTHON
(3aMKHYTO#) dJIeKTpUYEeCKOM I1enu. MOIIHOCTh HCTOYHMKA Toka. KopoTkoe
3aMBbIKaHHE.

KonzeHncaTop B ienu MOCTOSTHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE IIPOLIECCHI: aMIEPMETP,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jlemoncmpayuu.

W3mepeHrie cUiTbl TOKA U HANIPSIKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUA I PE3UCTOPA,
JaMIIbl HAKAJIWBAHUS U CBETOAMO/IA.

3aBUCUMOCTDb COIIPOTUBJICHUS LWIMHJIPUYECKUX NPOBOAHUKOB OT JJIMHBI,
IUIOIIAH MONIEPEYHOr0 CEUYECHUs U MaTepHraa.

HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA OT COITPOTUBIIEHUS MPU MOCTOSHHOM
HaIpsKEHUH.

[Ipssmoe n3mepenue 3/]C. KopoTkoe 3amMbIkaHHE TalbBaHUYECKOTO JJIEMEHTA
Y OLICHKA BHYTPEHHETO CONPOTUBIICHMUS.

Crnioco0bl coenuHeHnst ICTOYHUKOB ToKa, JJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXy MOJIOCAMU UCTOYHUKA TOKA OT
CHJIBI TOKA B LIETIN.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol, NPAKMUKYM.

HccnenoBanre CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro CONpOTUBIIEHNS TIPOBOIHHUKOB.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa OT HANpsDKEHHS IS JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3MepeHust amnepMmerpa (BoJabTMETpa).

N3mepennie D/IC u BHyTPEHHETO COMTPOTUBIICHHS] HCTOYHUKA TOKA.

HccnenoBanne 3aBucuMoctd D/[C raabBaHWYECKOrO 3JEMEHTAa OT BPEMEHHU

IIpHU KOPOTKOM 3aMbIKaHHUH.



HccenenoBanne pa3HOCTH IMOTEHIMAIOB MEXAY IOJI0CAMU HCTOYHUKA TOKA OT
CUJIBI TOKA B LIEIIN.

HccnenoBanre 3aBUCUMOCTH TTOJIE3HOM MOITHOCTH MCTOYHHKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku B pa3IMyuHbBIX Cpelax.

DJIEKTpUYECKAasi NPOBOJAMMOCTh  PAa3MYHBIX  BEHIECTB.  DJEKTPOHHAs
IPOBOJMMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTH COINPOTHBIICHHS METAJJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.

DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CobOcTBeHHas 151 MpUMecHas MIPOBOJIUMOCTh
noJynpoBoIHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBbIE TPUOOPHI.

DJIEKTPUYECKUI TOK B JJIEKTPOJUTAX. DIEKTPOJUTHYECKAS IHUCCOIMALIMSL.
OnekTponus. 3akonsl Dapajes I AIEKTPOIH3a.

OnekTpudeckuidi TOK B razax. CaMOCTOSITENTbHBIA M HECAMOCTOSITEIbHBII
paspsan. Paznmuuneie TMIIBI CaMOCTOSTENBHOTO pa3psana. Monxus. [lma3ma.

TexHuyeckue yCTpOICTBA M MPAKTUYECKOE IMPUMEHEHHUE: Ta30pa3psiaIHbIC
JaMIlbl, 3JIEKTPOHHO-JTydyeBas TpyOKa, MOJIyIPOBOJHUKOBBIE IPUOOPHI: U0,
TpaH3UCTOP, (HOTOAUO], CBETONO, TAIbBAaHUKA, PAQUHUPOBAHUE MEIU, BHITUIABKA
ATIOMHUHUS, DIIEKTPOHHAS MUKPOCKOITHUS.

Jlemoncmpayuu.

3aBUCHUMOCTh CONPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHbI dJiekTponu3a Papaaes.

HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.

CpaBHEHME TPOBOAUMOCTH METAJIJIOB U MTOJIYITPOBOJHUKOB.

OAHOCTOPOHHSSI NPOBOAUMOCTD TMOAA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomwl, NPAKMUKYM.

HaGmronenue amextposusa.

N3mepenue 3apsiia OAHOBAIEHTHOTO MOHA.

HccnenoBanue 3aBUCHUMOCTHU COIIPOTHUBJICHUSA TEPMOPE3UCTOPA oT



TeMIepaTyphbl.

CHsiTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU JUOA.

DOU3UYECKUN IPAKTUKYM.

Crioco0b1 n3MepeHnst GU3NIECKNX BEIMYMH C MCTIOJIh30BAHUEM aHAIOTOBBIX
U IU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOGCOIJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEIUYUH.
OneHka rpaHul] NOrpeIHOCTEN.

IIpoBeneHre  KOCBEHHBIX  HU3MEPEHUM, HCCIECAOBAHMM  3aBUCUMOCTEMN
bU3MYeCKUX BEIUYHMH, TNPOBEpPKA NPEIIOKEHHBIX THMOTe3 (BBIOOp W3 pPadoT,
OTMCAHHBIX
B TEMATHUYECKUX pazjiesiax «YUEeHUUYECKUM DKCIIEPUMEHT, J1abopaTopHbie paboTHhl,
MPAKTUKYM» ).

MexnpeaMeTHbIE CBSI3H.

N3yyenue kypca Qu3nku yriryOosn€HHOro ypoBHs B 10 Kiiacce OCyIIeCTBISIETCS
C Y4ETOM COJIEpKaTeIbHBIX MEXIPEAMETHBIX CBS3€M C KypcaMud MaTE€MAaTHKH,
OHOJ0OTHH, XUMHH, Teorpadyu U TEXHOJIOTHUH.

Meorxcnpeomemnvle nouamus, cea3aHHble C U3YYEHUEM Memo008 HAYYHO2O0
NO3HaAHUA: SIBJICHWE, HAy4dHbIH (akT, rumnore3a, (U3MYECKas BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, DKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, WU3MEPEHHE,
MOTPEUTHOCTH U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, U POBas 1ad0paToOpHsl.

Mamemamuxa: Pemienne cucteMbl ypaBHeHU#. JluHeitHass QyHKIwus,
napabosa, runepbosna, ux rpaduku U cBoiicTBa. TpuroHoMmerpuyeckue QpyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTRO.
BekTopsl 1 X MPOEKIINMU HA OCH KOOPJIUHAT, CJIOAKEHNUE BEKTOPOB.

buonocusn: mexannyeckoe IBUKEHHUE B XUBOU mpupoje, auddysus, ocmoc,
TEMJI000MEH JKMBBIX OPTaHW3MOB, TEIUIOBOE 3arps3HEHUE OKPYXKAIOIICH Cpeibl,
yTHIIM3AIMsg OWOOPTraHMYECKOTO TOIUIMBA JJIi  BBIPAOOTKH  «TEIUIOBOM» U
AIIEKTPOIHEPTHUH, TOBEPXHOCTHOE HATSHKEHUE Y KATWJUISIPHBIC SIBJICHUS B IPUPO/JIC,
ANIEKTPUUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.

Xumusi: AUCKPETHOC CTPOCHUC BCIUICCTBA, CTPOCHUC aTOMOB U MOJICKYJI, MOJIb



BEILIECTBA, MOJISIPHAsi Macca, MOJy4eHUE HAHOMATEpUAJIOB, TEIUIOBBIE CBOWMCTBA
TBEPABIX TEJ, )KUJKOCTEH U Ta30B, KUJKUE KPUCTAILIBI, JIEKTPUUYECKUE CBOICTBA
METaJUIOB,  JJICKTPOJUTHYECKAss  JUCCOLMAlLMsS, TaJlbBaHUKA, AJICKTPOHHAA
MHUKPOCKOTIHS.

l'eoepaghus: BNaxxHOCTh BO3/1yXa, BETPhI, 0apoMeTp, TEPMOMETD.

Texnonoeus: npeoOpazoBaHUE IBWKCHHH C HCIIOJIb30BAaHUEM MEXaHH3MOB,
y4€T CYXOro U IKHUJIKOTO TPEHHS B TEXHUKE, CTATHYECKUE KOHCTPYKIIHU
(KpOHIITEHH, pelieTdyaTble KOHCTPYKIIMK), MCIOJIb30BAaHUE 3aKOHOB COXPAHCHHS
MEXaHUKH B TEXHUKE (TMPOCKON, BOJOMET W JAPYrHE), NBUTATE]Ib BHYTPEHHETO
cropanusi, maponasi TypOuHa, OBITOBON XOJOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTHUH
MOJYy4YCHHUS COBPEMEHHBIX MaTepUalioB, B TOM YHCJIE HAHOMATEepUAIIOB, H
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHYECKas 3alllUTa, 3a3€MJICHHE AJIEKTPONPUOOPOB,
razopaspsIHbIe JaMIIbl, TTOJYIIPOBOAHUKOBBIC MPUOOPHI, TaIbBAHHKA.

Cooepircanue ooyuenusn 6 11 knacce.

Paznen 4. DnextpoauHamMuka.

Tema 4. MarautHoe moJie.

B3aumojieiicTBUEe TIOCTOSIHHBIX MAarHMTOB M MPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHuomn cynepno3unuu
MAarHWTHBIX TOJIEN. JINHUM MarHUTHOW MHAYKIIUU.

MarnutHoe moJie MPOBOJHUKA C TOKOM (MPSMOTO MPOBOJHUKA, KATYIIKH
Y KpyroBoro Butka). OneIT Jpcrena.

Cuna AmMnepa, €€ HanpaBJICHUE U MOYJIb.

Cuna Jlopenua, e€ HanpaBJICHUE U MOAYJIb. [[BUKEHUE 3apsIKEHHON YaCTUIIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

MarunuTtHoe 1nosje B BeuecTBe. @eppoMarHeTuKy, napa- u JuaMardHeTuKu.

TexHuyeckue yCTpOWCTBA U TEXHOJOTMYECKUE IMPOIECChl: MPUMEHEHUE
MTOCTOSIHHBIX MarHuTOB, 3JIEKTPOMAarH1TOB, TeCTep-MYJIbTUMETD,
ANEKTPOABUTATENb SIKOOU, YCKOPUTEH 3JIEMEHTAPHBIX YACTHII.

Jlemoncmpayuu.

Kaptnna  nwHMI  HMHOYKIMM ~ MarHUTHOTO  TOJISI  TOJIOCOBOTO M



MOIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

Kaptrna nuHuii MarHUTHOM MHAYKIIUK MOJI IJIMHHOTO MPSIMOTO MPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmonencTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

JenctBue cuibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

HaOnroienue nBUKEHUS MMy4YKa 3JIEKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NEUCTBUS AIEKTPOUZMEPUTEITBHOTO npubdopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuuecxuii sxcnepumenm, 1abopamopuvle pabomol, NPAKMUKYM.

HccnenoBanre MarHUTHOTO TOJIS1 TOCTOSIHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETUKOB.

HccnenoBanne AeCTBUS OCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CHJIBI TOKA.

Onpenenenne MarHUTHOW MHIYKIIUU HA OCHOBE MU3MEPEHUS CHIIBI AMIiepa.

Tema 5. DnekTpoMarHuTHasE HHIYKLIHS.

SIlBneHue BIEKTPOMAarHUTHOM UHAYKIUU. [IOTOK BEKTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKIMU. 3aKOH 3JIEKTPOMAarHUTHOWM uWHAykKiuu Papajes.
Buxpeoe anektpuueckoe nose. Toku Dyko.

OJC wHayKUMM B TPOBOJHHUKE, JIBHXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuiio Jlenna.

NunyktuBHOCTh. Karymika WHIYKTUBHOCTM B LENH IOCTOSSHHOTO TOKA.
SBnenune camonnaykuuu. I1C caMOMHAYKIINH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHu4eckne yCTpOMCTBa M TEXHOJOTHMYECKHE MPOLECChl: WHIYKIIMOHHAS
MeYb, COJICHOU/, 3alllUTa OT JIEKTPHU3ALNU TEI MPU ABUKEHUH B MATHUTHOM TOJIE

3eMuIn.



Llemoncmpayuu.

HaOmnroienue siBneHus 3eKTPOMarHUTHOW HHIAYKIUU.

HccnenoBanne 3aBucuMoctd OJC HHAYKIMHA OT CKOPOCTH W3MEHEHUS
MAarHUTHOTO MOTOKA.

[IpaBuno Jlenua.

[TameHrie MarHuTa B aJIIOMUHUEBOM (MEIHOMN) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumMoctu DJ[C caMOMHIYKIIMM OT CKOPOCTH W3MEHEHHS
CHUJIBI TOKA B IIEIIH.

Yuenuuecxuii sxcnepumenm, 1abopamopuvle pabomol, NPAKMUKYM.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

OnpeneneHne MHIYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sIBICHUS] CAMOMHIYKIIAH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paznen 5. KonebGaHust v BOJIHBL.

Tema 1. Mexanuueckue koieOaHusl.

KonebarenbHast cuctema. CBOOOIHBIC KOJICOAHUS.

["apmonunyeckue konebanusi. KunemaTtudyeckoe M ITUHAMUYECKOE OIMHMCAHUE.
DHepreTuyeckoe ONMUCaHUE (3aKOH COXPAHEHUS MEXaHWYECKOW 3Heprur). BeiBoja
JMHAMUYECKOTO0 OIMUCAHUSI TAPMOHMYECKUX KOJICOAHUW U3 HUX DHEPTeTHUYECKOIO
Y KUHEMAaTHYECKOTO OMMCAHMUS.

Ammunutyna u ¢aza konedbanuil. CBsi3b aMIUIUTYAbl KOJICOAHHI HCXOJHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOAHUM €€ CKOPOCTH U YCKOPEHUSI.

[lepwon m wyactora konebOanuid. [lepuog Mampix CBOOOAHBIX KoJieOaHUM
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOAHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aTyxarouux KosnebaHusx. BeiHyXxeHHble Konebanus. Pezonanc.
Pe3onancHas kpuBasg. BiusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPUBOW.
ABTOKOJICOaHUS.

Texnuueckue YCTpOﬁCTBa N TCXHOJIOTHUYCCKHUC IPOLCCChI: MCTPOHOM, 4YacChl,



KayeJu, My3bIKaJIbHbIe HHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anuch K01e0aTeNbHOIO ABMKEHUS.

Habnrogenne HE3aBHCHUMOCTH IEpPUOJa MajblX KOJEOaHW rpy3a Ha HUTH
OT aMILUIUTYIBI.

HccnenoBanue 3aTyxaromux KojaeOaHUN U 3aBUCUMOCTH I1EpUOJ1a CBOOOAHBIX
KOJIE0aHUM OT CONMPOTUBIICHUS.

HccnenoBanne KkojgeOaHWH TIpy3a Ha MAaCCUBHOW IMPYXUHE C LENbIO
dbopMupOBaHUA MTPEICTABICHUN 00 WCAIbHON MOJENN PY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUU NPH KOJIeOaHUAX rpy3a Ha MPY>KUHE.

HccnenoBaHue BbIHYKIEHHBIX KOJICOaHUH.

HaOmronenue pezonanca.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul, NPAKMUKYM.

W3mepenne neprona CBOOOIHBIX KOJEOAHWNW HUTSHOTO U MPYNKUHHOTO
MasTHUKOB.

N3ydeHne 3aKOHOB JIBI)KEHUS TeJa B X0JI€ KoJIeOaHUM Ha yIIpyroMm MojBece.

N3yyeHue ABMKEHUSI HUTSAHOTO MasiTHUKA.

[TpeoOpa3zoBanue F3HEPTUH B IPYKUHHOM MASITHUKE.

HccnenoBaHue yObIBaHUS aMIUIUTY/IbI 3aTYXaOUIMX KOJIeOaHuH.

HccnenoBanne BEIHYXICHHBIX KOJIEOAHUI.

Tewma 2. DnekTpoMarHuTHbIC KOJICOaHUs.

Konebarenbupiii kKoHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJIeOaHUSI B
ujeanbHOM KosiebaTenbHOM KOHType. ®opmyrna Tomcona. CBA3b aMILTUTYIbI
3apsiia KOHJEHcaTopa ¢ aMIUIUTYI0M CUJIbl TOKA B KOJIE0ATEIIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJeOaTeIbHOM KOHTYpE.

3aryxaromue 3JIEKTPOMArHUTHBIE Kosie0aHusl. BbIHYyX1I€HHBIE
AIIEKTPOMarHUTHbIEC KOJIeOaHusI.

[lepemenHbII TOK. MOIIHOCT NEPEMEHHOIO TOKA. AMIUIUTYAHOE U
JeCTByIOIEE 3HAUYEHHWE CHUJIBI TOKAa W HANpsHKEHUS MpH pa3indHoi (opme

3aBUCUMOCTHU IICPEMCHHOI'O TOKAa OT BPCMCHU.



CHHycOMIAIbHBI NEpEMEHHbIA TOK. Pe3ucrop, KOHAEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LE€NU CHUHYCOUJAIBHOTO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsikeHUN.

WneansHbiid  Tpancpopmarop. IlpousBoacTBo, mnepemadya M noTpediIeHUe
ANEKTPUYECKON SHEPTUH.

DKOJOTUYECKUE PHUCKM TPU MPOU3BOACTBE dneKkTpodHeprun. Kymerypa
VCITOJIb30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHuyeckne yCTpOMCTBA M TEXHOJOTHYECKUE MPOLECCHI: ANEKTPUUECKUI
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, JMHUU JIEKTponepeiay.

Jlemoncmpayuu.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJHBIX KOJIEOAHUI OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OctuIorpaMMbl 3J1EKTPOMarHUTHBIX KOJeOaHUH.

['eneparop He3aTyXarOLIKX JIEKTPOMArHUTHBIX KOJIEOAHH.

Mopeinp 3IeKTPOMAarHuTHOTO TE€HEPATOPA.

BbIHYXIeHHbIE CUHYCOUJAIbHbIE KOJIEOAHUSI.

Pe3ucTtop, KaTymka MHIYKTUBHOCTM M KOHJEHCATOp B LIENH IMEPEMEHHOIO
TOKA.

Pe3oHanc mnpu mocaeAoBaTEIbHOM COEJUHEHUM PE3UCTOpa, KaTYIIKU
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U PUHIIMI ACUCTBUS TpaHChopMaTopa.

Monenb TMHUY 3JIEKTpONepeiayu.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul, NPAKMUKYM.

N3yuenne Tpanchopmaropa.

HccnenoBanre MEPEMEHHOTO TOKAa Ye€pe3 IMOCIEAOBATENbHO COEIWHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnronenue 351eKTpoOMarHiTHOTO pEe30HaHCa.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. MexaHN4Y€eCKHUE U DIEKTPOMArHUTHBIE BOJHBI.



MexaHudeckue BOJIHBI, YCJIOBUSL HMX pacrnpocTpaHeHus. llomepeunsie u
IPOJOJIbHBIE BOJHBL lleproa, CKOpOCTh pacnpoCTpaHEHUs W JJIMHA BOJIHBIL.
CBoliCTBa MEXaHMYECKHX BOJH: OTpa)K€HHE, NpEIOMIICHHE, MUHTepPEpEeHLUs U
TudpaKIms.

3Byk. CxopocTb 3ByKa. ' poMKkoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IIymoBO€ 3arpsi3HEHNE OKPYIKAIOIIEH CPEMBI.

DONEeKTPOMAarHUTHHIE BOJIHBI. Y CJIOBHUSI M3IYyYEHUS 3JIEKTPOMATrHUTHBIX BOJIH.
B3anMHas OpHUEHTAIHs BEKTOPOB E, B, ¥ B ICKTPOMArHUTHOH BOJIHE.

CBoiicTBa  DJIEKTPOMArHUTHBIX ~ BOJIH:  OTPAXEHHUE,  IPEJIOMIICHUE,
noJisipu3anys, HHTepdepeHuns u qudpakuus.

[IIkana 3MEKTPOMATrHUTHBIX BOJIH. IIpMMEHEHuEe 3JI€KTPOMarHuTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIIBI pagUOCBA3H U TeNeBUACHUA. Paguonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH CpeIbl.

TexHruuecKkue yCTpOHWCTBA M MPAKTHUYECKOE NPUMEHEHHE: MY3bIKAJIbHbIE
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TEIEBU30p, aHTEHHA, TenedoH, CBY-neus,
yIIBTPa3BYKOBasi JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Jlemoncmpayuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Koneobiomieecs Teno Kak HCTOYHHK 3BYKa.

3aBUCHUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Habmoienue oTpakeHus: U NpeioMIIeHUsI MEXaHUUECKHUX BOJIH.

Hab6nronenue nntepdepeHunu u auppakiuud MEXaHUYECKHUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiiCcTBa ynbTpa3ByKa U €ro NpUMEHEHNE.

Habmoienue CBsI3U TPOMKOCTH 3BYKAa M BBICOTHI TOHA C aMIUTUTYIOU H
4acTOTOW KoJieOaHuH.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, MIPETIOMIICHUE,
noJisipu3arys, TuQpaxius, THTEpPEpeHIHs.

O6HapyxeHue nHPpaKpacHOTO U yIbTPAPUOTIETOBOTO UITYUCHUH.



Yuenuueckuii sxcnepumenm, nabopamopuvie pabomwl, NPAKMUKYM.

N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. OnTuka.

[IpssMONMHEWHOE pacpOCTPaHEHUE CBETAa B OAHOPOAHOM cpene. Jlyu cBera.
To4eyHbIl HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpaxkeHHUs cBeTa. [locTpoeHue u300pakeHHi
B T10cKOM 3epkate. Chepuyeckue 3epkana.

[Ipenomnenue cBeta. 3aKOHBI TIPEIOMIIEHUS cBeTa. AOCOIIOTHBIN TTOKa3aTelb
npenaomiieHus. OTHOCUTENBHBIN MMOKA3aTeNb NpeIoMIIeHHs . [10CTOSHCTBO 4acTOTHI
CBETA Y COOTHOLIEHNUE JUIMH BOJIH IIPU IIEPEX01€ MOHOXPOMATUIECKOT O CBETA YEPE3
TrpaHully paszena AByX ONTUYECKUX CPEN.

Xon myueit B mpusme. Jlucnepcusi cBera. CIOXKHBIA cOCTaB OEIOT0 CBeETa.
LBer.

[lonmHoe BHyTpeHHEe OTpakeHME. lIpenenbHblid yrojl MOJMHOTO BHYTPEHHETO
OTPaKEHMUSL.

Cobuparoniyie u paccenBaromye JUH3bl. ToHKas MuH3a. @OKYCHOE pacCcTOsTHUE
U ONTUYECKasl cujia TOHKOM JMH3bL. 3aBUCUMOCTh (POKYCHOTO PAacCTOSIHUSI TOHKOM
cpepuueckoil JHMH3BI OT €€ TEeOMETPUM U OTHOCUTENIBHOTO IOKa3aTeJs
IIPEJIOMIICHHUS.

dopmysia TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

Xoa nyya, ONpOLIEAIIEro JIMH3Y IOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wH300paXeHUI TOYKM W OTpe3Ka MpsSMOM B
coOHMparonux
Y PaCCEMBAIOIINX JIMH3AX U UX CUCTEMAX.

Ontuueckue mpubopsl. Pazpemaromas cnocodHocTs. [11a3 kak onTuuyeckas
CUCTEMA.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKOU ONTUKH.

BonnoBass ontuka. HWaTepdepennns cera. KorepeHTHbIE HMCTOYHUKHU.

VYcnoBuss HaOMOAEHUST MAKCUMyMOB M MHHMMYMOB B HHTEphEpPEHIIMOHHOU



KapTHHE OT JBYX KOTEPEHTHBIX HWCTOYHUKOB. Ilpumepbl KiIaCCUYECKUX
UHTEPPEPECHITMOHHBIX CXEM.

Hudpakuus cBera. Judpaxknuonnas pemérka. YcioBue HaOIOIEHUSA
[JIaBHBIX ~MAaKCUMyMOB TIpM  TMAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE IIPOLIECCHI: OYKH, JIyIa,
nepuckon, Qoroamnmnapar, MUKpPOCKOI, MPOEKIIMOHHBIN ammapar, MpOCBETICHUE
OIITHKH, BOJIOKOHHAS ONITHKA, TU(PPAKITNOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHHS CBETA.

HccnenoBanue npeaoMIIEHUs CBETA.

HabiroieHue noaHoro BHyTPpEHHETo OTpakeHusl. Mojiesib CBETOBOIA.

HccnenoBanre X0/1a CBETOBBIX ITYYKOB YEPE3 MIIOCKONAPAILIEIbHYIO IIaCTUHY
U TIPU3MY.

HccnenoBanue CBOMCTB N300paKEHUH B JIMH3AX.

Mopenu MuKpocKona, TeJIeCKOna.

Hab6mronenue natepdepennu cBera.

HabGnronenue BeTOB TOHKUX IJIEHOK.

HaOmronenue audpakiuu ceera.

N3yuenue nudpakiinoHHON PEIETKY.

HaGmronenne nudpakiimOHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHue NOJISIPOUIOB JIJIsl U3YUEHUS] MEXaHUUYECKUX HaIPsHKEHUH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomwl, RPAKMUKYM.

N3mepenue nokazaresis npesioMJICHUs CTEKIIa.

HccnenoBanre 3aBUCMMOCTH (POKYCHOTO PAacCTOSIHMSL OT BellecTBa (Ha
pUMepe KUJIKUX JTUH3).

N3mepeHne GOKyCHOTO PacCTOSHHS PACCEUBAIOIINX JIHH3.



[Tomyuenue n300pakeHUsl B CUCTEME U3 IJIOCKOTO 3epKajia M JTUH3BI.

[Tomyuenune n300paxxeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIECKONUYECKUX CUCTEM.

Habmonenue nudpakuuu, nHTEpGEpPeHIINN U TOISIPU3AIIH CBETA.

N3ydeHne noyisipru3alny CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yyenue nHTEpPEpeHIINM JIa3epHOTO U3TyUYCHUS HA IBYX IIEISAX.

Habmronenue nucnepcum.

HabGmronenue u uccnenoBanue AMPPakIuOHHOTO CIIEKTpA.

N3Mepenue IHbI CBETOBOU BOJIHBI.

[Tony4yenue crnekTpa U3My4yEHUs CBETOAMOJA MPU MOMOUIU TU(DPAKIUOHHOU
PELIETKMY.

Paznienr 6. OCHOBBI CrielIMaIbHOW TEOPUU OTHOCUTEIBHOCTH.

['paHuIBl MPUMEHUMOCTH KJIaCCUYECKOM MeXxaHUKU. [locTynaTel cienuanbHON
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai. [IpeoOpazoBanust  Jlopenua.
VYcnoBue npuurHHOCTH. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEJICHHE
BPEMEHU U COKpAICHUE JJTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b MacChl C YHEPTrUe U UMIYJIbCOM PEISATUBUCTCKON YaCTUIIbI. DHEPTHUs
MIOKOSI.

TexHuueckue yCTpOWCTBA W TEXHOJOTUYECKUE MPOLECCHI: CITyTHUKOBBIE
MPUEMHUKU, YCKOPUTEU 3apSKEHHBIX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol, NPAKMUKYM.

OnpeneneHue UMITyJIbCa W DHEPTMM  PESTUBUCTCKUX  YacTHI] (IO
doTorpadgusiM TPEKOB 3aPSKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBantoBas ¢usuka.

Tema 1. KopnyCkyasipHO-BOJIHOBOU Jyau3Mm.

PaBHOBecHOE TeruioBoe u3NydeHHE (M3JIydeHue aOCOIOTHO YE€PHOIO TEJa).
3akoH cmemnienus: Buna. 'unore3a [1nanka o kBaHTax.

®DoTOHBI. DHEPTUS K UMITYJIBC (POTOHA.



dorordpdext. Ombitet A.I'. CtoneroBa. 3akoubl (oTodddexra. YpaBHEeHHE
OunmTerHa 11 poroaddexra. «Kpacnas rpanuma» Gororddekra.

JlaBneHue cBeTa (B YaCTHOCTH, 1aBJICHHE CBETA Ha A0COIIOTHO MOTJIOIIAIOIILYIO
1 abCOJIIOTHO OTpaskarolyto moBepxHocts). OnbiThl [1.H. Jlebenena.

BomnHoBeie cBoricTBa yactuu. BosHbl ne bpoisa. [JnvHa BomHbL Ae bpoiis
U pa3Mepbl O0OJacTH JIOKaJIM3alMU JABMXKYyIIEHcs yacTuibl. KopmyckymsipHo-
BOJTHOBOU Jyanu3Mm. J[udpakmus 371eKTpoHOB Ha KPUCTAIIIAX.

Cneunduka uzMepeHuit B Mukpomupe. COOTHOILIEHUSI HEOIpeaeIEHHOCTEN
['eitzendepra.

TexHuyeckue yCTpOHWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: CHEKTPOMETP,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBI MUKPOCKOI, COJIHEUHas Oarapes,
CBETOJUOI.

Jlemoncmpayuu.

®doTo3(ddeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3ak0HOB BHENIHETO (PoTOdPdeKTa.

HccnenoBanre  3aBUCUMOCTH  CONPOTUBIICHUS  TOJYIPOBOAHUKOB  OT
OCBELIEHHOCTH.

Cseroauo.

Conneunas Oarapest.

Yuenuuecxuii sxcnepumenm, 1abopamopuvle pabomol, NPAKMUKYM.

HccnenoBanne GpoTope3ucTopa.

N3mepenue nocrosinnoi [lnanka Ha ocHOBe ucciienoBanus Gotodddexra.

HccnenoBanre 3aBUCUMOCTHY CUJTBI TOKA Y€PE3 CBETOIUO] OT HAMPSIHKEHUSL.

Tema 2. ®usuka aToma.

OnbITl MO HMCCIEAOBAaHUIO CTpOoeHHUs aroMma. [lmaHerapHas mopenb aToma
Pezepdopna.

[Toctynater bopa. M3nyuenue u normomienre (OTOHOB MPHU MEPEXOIE aToMa
C OZHOTO YPOBHsI DHEPI'UU HA IPYIOM.

Buapl ciektpoB. CrieKTp ypOBHEM 3HEPTUH aTOMA BOJIOPO/A.

CnoHTaHHOE U BBIHYXJICHHOE U3JlyuyeHue ceta. Jlazep.



TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKHE IIPOLECCHI: CIIEKTPAIbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu.

Mopnens onsita Pesepdopra.

HaGnronenue TMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

OnpeneneHne JJIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol, NPAKMUKYM.

Habnrogenue IMHEHYaToro CuekTpa.

HccenenoBanne CIEKTpa pa3peKEeHHOTO aTOMAapHOTO BOJOPOJA M U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. @u3uKa aTOMHOTO SAPA U JIEMEHTAPHBIX YACTHLI.

Hyxnonnas moznens sinmpa ['eitzen6epra—lBanenko. 3apsn siapa. MaccoBoe
yucio sapa. U3otonsl.

PannoaktuBHOCTE. Anb(a-pacnan. DIEKTPOHHBIM W TMO3UTPOHHBIN OeTta-
pacnan. I'amma-usiyyeHue.

3aKOH pPaJAMOAKTUBHOrO pacnaga. PaanoakTWBHBIE HW30TOINBI B MPUPOJE.
CBoiicTBa MOHU3UPYIOUIETO H3Iy4YCHHs. BIusHUE paiMOaKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbIi PoH n3inydenus. Jlozumerpusi.

DHeprus CBA3U HYKJIOHOB B sipe. SAnepubie cuinbl. Jlegekt Macchol siapa.

SAnepubie peaknuu. [lenenue u cunte3 saep. Anepasie peakropsl. [Ipobdiemsl
YOPaBISEMOr0 TEPMOSAEPHOTO CHHTE3a. OKOJOTHYECKUE aCIEKThl DPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Metonbl perucTpanuuy U UCCIEAOBAHUS FJIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHBIE B3aUMOJCHCTBUA. bapHOHBI, ME30HBI U JIEOTOHHI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TitooHHas MOJENb aApPOHOB.

@uzuka 3a npeaenamu CranpaptHod monenu. TémHas Marepus U TEMHas

SHEprusl.
EnuHcTBO puznueckoi KapTUHBI MHPA.

TexHuyeckue yCTpoNUCTBa U TEXHOJIOTUYECKHE MPOLIECChI: TO3UMETP, Kamepa



Bunbcona, saepHbIi peakTop, TEPMOSIEPHBIH peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAsk TOMOrpadusi.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol, NPAKMUKYM.

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

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3yyenue normoieHus 6eTa-4acTuil aTlOMUHUEM.

Paznen 8. DneMeHThI aCTPOHOMUHM U aCTPOPUZHUKH.

OTansl pa3BUTUSL aCTPOHOMHUH. [IpUKIIaHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuHu. [IpuMEHHUMOCTH 3aKOHOB (U3UKH i OOBSICHEHHS MPHUPOJIBI
KOCMHUYECKHX OOBEKTOB.

Metonbl acTpoHOMHUYECKHX HccieqoBaHuil. (COBpEMEHHBIE ONTHYECKUE
TEJIECKOIIbI, PaANOTEIECKOIbI, BHEATMOC(EPHASI ACTPOHOMHSI.

Bun 3Bé3nHoro HeOa. CozBe3ausi, sipkue 3BE3IbI, IUIAHETHI, UX BHUJIUMOE
JBUYKEHUE.

ConHeyHas cucrtema.

Connue. ConHeynas akTUBHOCTb. MlcTrounuk sHeprun CoaHua U 3BE37.

3BE3/BI, NX OCHOBHBIE XapPAKTEPUCTUKU. /[narpamMmma «CeKTpajibHBIN KIacc —
CBETUMOCTB». 3BE3bl IJIaBHOM NOCIEAOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» JUI 3BE3J IJIaBHOM IOCIIENOBAaTEIbHOCTH. BHYTpeHHee cTpoeHHe
3BE311. COBpEMEHHBIE MPEACTABICHHS O NMPOUCXOXKAECHUN U dBotonnu CosHIa U
3BE3/. DTallbl )KU3HU 3BE3 /.

Muneunsiii Ilyte — nama ['anaxktuka. Ilonoxenue n aBmwxkenue ConHUA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbl. UEpHBIE ABIPHI B sSApax
TaJIaKTHK.

Bcenennas. Pacimmpenne Bceenennoii. 3akon Xa606sa. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PenmkToBOE U3ITyYeHHE.

Macmrabnas ctpyktypa Beenennoii. MetaranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUH.

Yuenuueckue nabarooenus.

HaOmronenust 3BE€31HOr0 HeOa HEBOOPYKEHHBIM TJIa30M C HCMOJIb30BAHUEM



KOMIBIOTEPHBIX MPUIOKEHUH ISl ONpeeeHHsI MOJI0XKEHUsI HEOeCHBIX 00OBEKTOB
Ha KOHKPETHYIO J1aTy: OCHOBHbIE cO3Be31usi CeBEepHOro Moiylapus U SpKue
3BE3ILI.

HaOnronenuss B Tenmeckon JIyHbI, TIIaHET, TYMaHHOCTEH U 3BE3AHBIX
CKOIUICHUH.

DOU3UYECKUN IPAKTUKYM.

Crioco0b1 n3MepeHnst GU3NIECKUX BEIMYMH C MCIIOJIh30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX AATUUKOBBIX CHCTEM.
AOGCONIOTHBIE U OTHOCHUTEJIBHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BETUUHH.
OneHka rpaHull MOrpeurHOCTEM.

[IpoBeneHre  KOCBEHHBIX  HU3MEPEHUM, HCCIEAOBAHMN  3aBUCUMOCTEMN
(Gu3MYEeCKUX BEIUYMH, NPOBEPKA MPEIJIOKEHHBIX THIoTe3 (BbIOOp H3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazaenax «YUYCHHYECKUW  IKCHEPUMEHT,
nabopaTopHble pabOThI, MPAKTUKYM).

O06o0u1aroiee NOBTOPEHUE.

O0o001IeHNEe U CUCTEMAaTHU3alMsl COJIEpKaHusl pa3/ieloB Kypca «MexaHukay,
«MonekyngpHas (u3uka U TEpMOJAUHAMUKAY, «DJNEKTpoarnHaMuKkay, «Konedanus
U BOJIHB», «OCHOBBI CHEHHAIBHON TEOPUM OTHOCUTEIBHOCTH», «KBaHTOBas
busnka», « IEMEHTHI aCTPOHOMHUH B aCTPOPUZUKNY.

Ponr Qusuku U acTpOHOMHM B DKOHOMHUYECKOM, TEXHOJOTHYECKOM,
COLIMAJIbHON M ATUUECKOH cpepax AesITeIbHOCTU YEJIOBEKA, POJIb U MECTO (PU3UKU U
aCTPOHOMHMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYCHHE ONMMCATEIBHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTENIBHOM UM  MPOTHOCTHYECKOW  (DyHKIIMIA
bu3nUecKoil Teopuu, poiib GU3NIECKON TEOpUU B (POPMUPOBAHUH MIPEACTABICHHIMA
0 (u3NUYECKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOILEM psAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE.

MexnpeaMeTHbIe CBA3H.

N3yuyenue kypca pusnku yrinyon€HHoro ypoBHs B 11 kiiacce ocyuiecTBisieTcs
C Y4ETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMu MaTeMaTHKH,

OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.



Meorcnpeomemnvie nouamus, C6a3aHHbIE C U3VYEHUEM MEmO008 HAYYHO20
no3HaHusA: SIBJICHHWE, HAay4dHbIM (akT, rumoresa, (Qusmveckas BETUYMHA, 3aKOH,
Teopusi, HaOIIOJEHUE, DSKCIEPUMEHT, MOJECIHPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPEIIHOCTH U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxa: PemeHne CUCTEMBI YpaBHEHUU. TPUTOHOMETPUYECKHE
GyHKUIMU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJI€CTBO. BEKTOpPBI M MX MPOEKIUU HAa OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX (GYyHKUIUNA. [Ipu3Haku mNOMOOUSI TPEYroJIbHUKOB,
OTpe/ieNICHUE MIOMAAN IJIOCKUX GUTyp U 00bEMa Tell.

buonoeusa: snextpuueckue SBIECHUS B JKMBOW MNpUpone, KoJeOaTelbHbIe
JBWKEHUS B JKMBOW TNPHUPOJE, OKOJOTWYECKHE PHUCKUM TIPH IMPOU3BOJCTBE
DIEKTPOIHEPTUH,  DJEKTPOMATHUTHOE  3arpsA3HECHHE  OKDPYXAIIEH  Cpensbl,
yJIbTPa3BYKOBasg JUArHOCTUKA B MEJHUILMHE, ONTUYECKUE SIBJICHUA B KUBOU
IPUPOJE.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJI, KPUCTAINIMYECKAsE CTPYKTypa TBEPIbIX
TEJ, MEXaHU3Mbl 00PAa30BaHMsI KPUCTAINIMUECKON PEIIETKHU, CIIEKTPaIbHbIN aHAIU3.

l'eocpahusa: MarHUTHBIE TMONOCA 3€MIIM, 3aJIEKM MArHUTHBIX Py,
dboTochEMKA 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonocusi. TPUMEHEHUE IIOCTOSIHHBIX MAarHUTOB, AJIEKTPOMArHUTOB,
ANEKTpoJABUTaTENb AKOOH, reHepaTop MEPEMEHHOI0 TOKa, WHAYKI[MOHHAS IEYb,
JIMHUM 3JIEKTPONEpeay, 3JIEKTPOJBUraTelb, paaap, paiuonpuEMHHIK, TEIEBU30D,
aHTeHHa, TenedoH, CBY-meub, ynbTPa3ByKOBas JUArHOCTUKA B TEXHHKE,
MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJHEYHas OaTapesi, CIIyTHUKOBbIE
NPUEMHUKH, IIEpHAsl SHEPreTUKA U DKOJIOTMYECKUE ACIIEKTHI €€ pa3BUTHS.

IInanupyembie pe3yJIbTaTbl 0CBOCHUSI IPOrPaMMBbI 110 (pH3HKe HA YPOBHE

cpeaHero oouero o0pa3oBaHus

OcBoenue yueOHoro mnpeamera «®dusuka» Ha ypoBHE CpeaHEro OoOLIEro
oOpa3zoBanust (yriayOJIEHHBI YpPOBEHB) JOHKHO OOECHEUUTh JOCTHKCHHE
CIEYIOUUX JUYHOCTHBIX, METANpPEIMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX

pEe3yIbTaToB.



JIM4HOCTHBIE pPe3yJIbTaThl OCBOEHUS ydeOHOro mnpeamera «Dusukay
JIOJDKHBI OTpakaTh TOTOBHOCTH M CIOCOOHOCTH 00YYarOUIUXCsl pYKOBOJCTBOBATHCSA
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O00IIecTBa, PaCHIUPEHHE >KH3HEHHOTO
ONBITA U OMbBITA JIEITEIBHOCTH B MPOILECCE PEATM3ali OCHOBHBIX HAIIPaBJICHUN
BOCIIUTATENBHOU NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpa’kaaHCKOro BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh TPAKIAHCKON MO3UIMKU OO0YUYaIOIIErocsi Kak aKTHUBHOTO
¥ OTBETCTBEHHOTO WIEHA POCCUMUCKOTO OOIIECTBA;

MPUHATHE TPaAUIIMOHHBIX 00111eUeTTOBEYECKUX T'YMaHUCTUYECKUX
U JIEMOKPATUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOlllecTBa, y4acTBOBaTh B CaMOYIPaBJICHUU B IIKOJI€ U JACTCKO-FOHOIIECKHUX
OpraHu3alusiX;

YMEHHE B3aWMO/JICHCTBOBATh C COLMAIIBHBIMU UHCTUTYTaAMU B COOTBETCTBUU
C UX (PYHKIIMSIMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOW M BOJOHTEPCKOU JAESATEIBHOCTH;

2) MaTpUOTUYECKOTO BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH POCCUNUCKON IPAKIAHCKONU UEHTUYHOCTH, TATPUOTU3MA;

[IECHHOCTHOE OTHOUIEHHE K TOCYJapCTBEHHBIM CHUMBOJIAM, JIOCTHKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE;

3) 1yXOBHO-HPABCTBEHHOT'O BOCITUTAHMUSI:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh ~ OIIEHMBATh  CUTyallMl0 W  MPUHUMATh  OCO3HAHHBIE
pelleHUsl, OPUEHTHUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH,
B TOM YHCJIE B JICSITEILHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 5CTETUYECKOTO BOCITUTAHUS:

9CTCTHYCCKOC OTHOIICHUC K MUPY, BKIIIOYasaA 3CTCTUKY HAYYHOI'O TBOPYCCTBA,



npucyiiero Gpu3nvIeckon Hayke;

5) Tpy10BOTO BOCITUTAHUS:

UHTEpEeC K pa3nuyHbiM  cdepaMm  MpodeccHoHANbHON  eATENbHOCTH,
B TOM YHCJIC CBS3aHHBIM C (PH3UKON M TEXHUKOH, yMEHHUE COBEPIATh OCO3HAHHBIH
BEIOOp Oymymieit mpodeccuu u peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TUTAHBI,

TOTOBHOCTBH W CITOCOOHOCTH K 0Opa30BaHUIO U CaMOOOpa30BaHHIO B 00JIACTH
(UMK Ha TIPOTSKCHUH BCEH KU3HU;

6) PKOJIOrHYECKOr0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTh AIKOJOTHUECKON KYyIbTYpPhI, OCO3HAaHWE TJI00ATHHOTO
XapakTepa SKOJOTUYECKUX MPoOIIieM;

IJIAHUPOBAHKUE U OCYILIECTBJICHHUE JCUCTBUM B OKPYKAIOIIEH Cpelie HA OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA,;

Pacmmupenune ombiTa ACATEIHPHOCTH JKOJOTHYECKOW HAMPaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUU 110 (PU3HKE;

7) LIGHHOCTH HAYYHOTO MMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHWE IIEHHOCTH HAy4YHOW JEATeThHOCTH, TOTOBHOCTh B IpOIEcCe
U3y4YCHUS (PUBHKHU OCYIIECTBIIATH MPOCKTHYIO M UCCIEA0BATEIIBCKYIO IEITEITbHOCTh
WHMBUyaJIbHO U B TPYIIIIE.

B mporecce moCTHKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS POTPAMMBI
mo ¢u3MKe IS YPOBHS CpEIHEro oOImero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEpUIEHCTBYETCS IMOYUOHATILHBIL uUHmMeseKm, MpEANOIararonuii
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE YMOITMOHAIEHOE
COCTOSIHHE, BUCTh HAMPABIICHUS Pa3BUTHS COOCTBEHHOM AMOITMOHAIBHON CQEpHI,
ObITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAHUS, BKJIIOYAIOIIETO CaMOKOHTPOJb, yYMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTHh AaIanTUPOBAaThCA K

OMOIMOHAJIbHBIM U3MCHCHHAM H IIPOABJIATH FI/I6KOCTL, OBITH OTKPBITBIM HOBOMY,



BHYTPEHHEH MOTHBAIMM, BKJIIOYAIOMICH CTPEMIICHHE K JIOCTHKCHHUIO IIETU
U yCIIeXy, ONTHMHU3M, MHUIIMATUBHOCTh, YMCHHE JCHCTBOBATh, HCXOMIS U3 CBOHX
BO3MOKHOCTEH;

OMIIATUH, BKIIFOYAOIICH CIIOCOOHOCTh MMOHMMATh AMOIIMOHAIBLHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTICPEIKUBAHUIO;

COIIMAJIBHBIX HaBBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIISTh HHTEPEC U pa3pemiaTh KOH(PIUKTHI.

MeTtanpeMEeTHBIC PE3yNbTaThl OCBOCHHUS IPOTPAMMBI CPEIHETO O0OIIEero
00pa30BaHUs JJOJDKHBI OTPAXKATh:

OBnaseHNe YHUBEPCATHLHBIMH MO3HABATEILHBIMY JICHCTBHSIMHU:

1) 6a30BbIC JIOTHYCCKUE ICHCTBUSA:

CaMOCTOATENTLHO  (OPMYJIMPOBATh H  aAKTyaJIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh IEIM JCATEILHOCTH, 3a/JaBaTh IMapaMeTpPbl U KPUTEPUU HUX
JOCTYOKCHHSI,

BBIABJIATh 3aKOHOMEPHOCTH W  TPOTHUBOPEUYHS B  paccMaTpPUBaeMbIX
(bU3UYECKUX SIBICHUSIX;

pa3pabaThiBaTh IUIAH PEHICHUS TPOOJIEMBlI ¢ y4€TOM aHAJIM3a WMEIOIIMXCS
MaTepHUaJIbHBIX U HEMaTepUAIIbHBIX PECYpPCOB;

BHOCHTBH KOPPEKTUBHI B JIEATEILHOCTh, OIICHUBATH COOTBETCTBHUE PE3yJIbTaTOB
[EJISIM, OLICHUBATh PUCKH TOCTEACTBUMN JCSITEIBHOCTH;

KOOPJAUHUPOBATH U BBIIOJHATH pabOTy B YCIOBUSAX PEAIbHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOTO B3aWMOJCHCTBUS;

pa3BHUBaTh KPEATHBHOE MBIIICHHUE TIPH PEIICHUH )KM3HCHHBIX TTPOOJIEM.

2) 6a30BbIE UCCIIEAOBATEILCKUE ACHCTBHUS:

BJIAJCTh HAYYHOW TEPMHUHOJIOTHCH, KIFOUEBBIMH TOHATHSAMH M METOJaMH
buznueckoil HayKu;

BJIAJICTh HAaBBIKAMH YYCOHO-HCCIICI0BATEILCKOW U MPOCKTHOM NESITCIIBHOCTH

B 00J1aCTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBLHOMY TOUCKY



METOZIOB pEUICHHs 3a1a4 (U3NYECKOTO COJCPKAHUS, MPUMEHEHUIO Pa3InYHbBIX
METOIOB TIO3HAHUS;

BJIQJICTh BUIAMH  JEATCIBHOCTH 110 IOJYYCHHIO HOBOTO  3HAHWS,
ero MHTEpIpEeTaIMH, MPeoOPa30BaHUI0 M NMPUMCHCHHIO B PA3JIMYHBIX YYCOHBIX
CUTYaIUsIX, B TOM YHUCIIC TIPH CO3JaHUH YICOHBIX MPOCKTOB B 00JIACTH (DU3HKH;

BBISBJISATh TPWYMHHO-CIICJICTBEHHBIC CBS3W W  aKTyalIM3MpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3Y €€ PEIICHUS, HAXOUTh apI'yMEHTBI JIJIs1 I0KAa3aTeIbCTBAa CBOMX
YTBEPXKACHHMA, 33]]aBaTh MApaMETPhl M KPUTEPHUH PEIICHUS;

AHAJTM3UPOBATh TIOJIYYCHHBIC B XOJC pEIICHUS 3aJaud  Pe3yJIbTaThl,
KPUTHUYCCKH OIICHUBATHh WX JIOCTOBEPHOCTH, POTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSX;

CTaBUTh W (OpPMYIHpOBaTH COOCTBEHHBIE 3aladll B 00pa30BaTEILHOU
JESATCIIBHOCTH, B TOM YHUCJIC TIPH U3YUCHUH (DU3UKU;

JaBaTh OIICHKY HOBBIM CHTYAI[UsIM, OICHUBAThH MPUOOPETEHHBIN OIIBIT,

yMETh TIEPCHOCUTh 3HAHHWS 10 (U3WKE B MPAKTUYECKYIO 00JIacTh
KHU3HEICATCIIEHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIC HJICH, MpE/IaraTh OPUTHHAIBHBIC MTOAXO/bI M PEIICHHUS,

CTaBUTh MPOOJICMBI U 3a1a4H, TOIYCKAIOIINE aTbTCPHATUBHBIC PCILICHUS.

3) pabota c nHbOpMaIIHE:

BJaJICTh HABBIKAMHU TIOJYYCHHUS HH(POPMAIMU (PU3NISCKOTO COACPKAHHS
U3 WCTOYHHKOB Pa3HBIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBIISATH TIOWUCK, aHAJU3,
CHUCTEMATH3AIMI0 ¥ WHTEPIPETAIMI0 WHPOPMAIIMK Pa3INYHbIX BHIOB U (QOpM
IPE/ICTaBJICHNUS,

OIICHUBATH JOCTOBEPHOCTHh NH()OPMAIIHH;

UCIIOJB30BaTh  CPeACTBA  HMH(POPMAIIMOHHBIX M  KOMMYHHKAIMOHHBIX
TEXHOJIOTHH B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHH3aI[MOHHBIX
3aJ71a4 ¢ COOTI0ICHHEM TPeOOBaHNH YPrOHOMUKH, TEXHUKH 0€30TTaCHOCTH, THTUCHBI,
pecypcocOepeKeHus, MPaBOBBIX M 3TUYECKUX HOPM, HOPM HH(DOPMAIMOHHOM

0e3011aCHOCTH;



CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEp)KaHUS B pa3IMuHBIX (opMarax ¢
y4€TOM Ha3Ha4eHHsI THPOPMALIUHU U LEIEBON ayAUTOPHUH, BBIOMpPAs ONTUMAIIbHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3alllu.

OBnazeHUE YHUBEPCAIBHBIMU KOMMYHUKATHBHBIMU JCHCTBUAMMU:

1) obmenue:

OCYILECTBIAThH OOIIEHNE HAa YPOKax (PU3UKK U BO BHE-YPOUHOU ACSITEIbHOCTH;

pacrmo3HaBaThb NPEANOCBUIKM  KOH(MJIMKTHBIX CHUTyallUH M  CMSI4aTh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3J1ararb CBOK) TOUYKY 3PEHHs C HCIIOIb30BAHHEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHas IeATEIbHOCTb:

IIOHMMAaTh ¥ MCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHONW M WHIAUBUIYAIBHON
padoThI;

BBIOMpPATh TEMATHUKy W METOJbl COBMECTHBIX JEHCTBUUA C Y4YETOM OOIIKX
WHTEPECOB, U BO3MOKHOCTEN Ka)KIOT0 YJI€Ha KOJUIEKTUBA,;

OpUHUMATh 1M  COBMECTHOW  JESATENbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh ACUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBIATh ILIAH JCHCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLIEHMBATh KaYeCTBO CBOETO BKJIa/la M K00 Y4aCTHUKA KOMaHbl B OO LM
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npemjaraTb HOBBIE IIPOEKTHI, OLEHWUBATh WIEU C IO3ULHWH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh MO3UTHUBHOE CTPATETMYECKOE TOBEACHHE B Pa3IUUHbIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITh MHUIIUATUBHBIM.

OBnazieHNe YHUBEPCATbHBIMU PETYISITUBHBIMU JEHCTBUSIMMU:

1) camoopranu3zanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JEATEILHOCTh B 00JacTH
(GU3UKM W aCTPOHOMUH, BBISIBISATH MPOOJEMBbI, CTaBUTh W (HOPMYIHPOBATH

COOCTBEHHBIC 3a/1aUM;



CaMOCTOSITEJIbHO COCTABJIATh IJIaH PELICHHMS PAaCUETHBIX U KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThl C y4ETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacIMpATh paAMKH Y4EOHOIO MPEAMETA HAa OCHOBE JIMYHBIX NMPEANOYTEHU;

JienaTth OCO3HAHHBIA BBIOOp, apryMEHTHpPOBaTh €ro, Oparb Ha ceos
OTBETCTBEHHOCTb 3a PEILICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;,

Croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO 3PYIUIMU B 0O0JIacTU
(U3KKH, TOCTOSHHO MOBBILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LENSAM;

BJIAJECTh HaBbIKAMHU  IIO3HABATEIbHOW  pEeQIEKCUUM  KaK  OCO3HAHHS
COBEPIIAEMBIX JIEHCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3ylbTaTOB H
OCHOBAHUII;

UCIIOJIb30BaTh MPUEMBI peIEKCUH AJI1 OLEHKU CUTYyalluH, BbIOOpa BEPHOTO
peneHns;

YMETh OLEHUBATh PUCKA M CBOEBPEMEHHO IPUHUMATH PELIEHUS MO0 HX
CHIDKEHHIO;

OpUHUMATh MOTHBBI M apryMEHThl JAPYTHX IMpU aHaIu3e pe3yJbTaToOB
NEATEIIBHOCTH.

3) mpuHsTHE CEOS U IPYTUX:

PUHUMATh ce0sl, MTOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHBBI M apryMEHTHl JAPYTHX IIpH aHAJIU3E€ pPe3yJbTaTOB
NEATEIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYIHX HA OIIHOKH.

[IpenMeTHbIe pe3ynbTaThl OCBOCHHUS HporpamMmbl mo ¢usuke. B npoyecce
usyuenus Kypca Qusuxu yenyonenHo2o yposts 6 10 kiacce yueHuK Hayuumcsi.

MOHMMATh  POJb  (PUBMKK B  DKOHOMHUYECKOM,  TEXHOJOTHYECKOM,



HKOJIOTUYECKOH, COLIMATBbHON U 3THYECKON cepax AeaTeIbHOCTH YelI0BeKa, pojb U
MeCTO (PM3UKH B COBPEMEHHOM HAyYHOW KapTHHE MHUpPa, 3HAYCHUE OMUCATEIbHOM,
CHUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (QyHKIUI
bu3nYECKOI TEOPUN — MEXaHUKH, MOJIEKYJISIPHON (DU3UKU U TEPMOJMHAMHKH, POITh
busnyeckoil Teopud B (POPMUPOBAHUU TPEICTABICHUN O (PU3NYECKON KapTHHE
MUpA;

pa3ianyaTh yCIOBUS MPUMEHUMOCTH MojeJeil GU3NYECKUX Tell U MPOLEeCCOB
(sBieHUI): WHepUUaIbHAs CHUCTeMa OTcuYéTa, aOCOJIIOTHO TBEPAOE TEO,
MaTepuajbHas TOYKa, pABHOYCKOPEHHOE JBWXKEHHE, CBOOOIHOE TaJIeHuE,
abcoJiIoTHO ympyras aedopmariusi, aOCOMIOTHO YNPYroe U abCOMIOTHO HEYNPYroe
CTOJIKHOBEHMsI, MOJIEIM Ta3a, *KUJIKOCTU U TBEPAOTO (KPUCTAUIMYECKOTO) Tea,
WJICANIbHBIN Ta3, TOUCYHBIN 3apsJl, OQHOPOJHOE IEKTPUIECKOE MOJIE;

pasznuyath ycioBUS (TpaHUIbl, O0OJACTH) NPUMEHUMOCTH (PU3HUECKUX
3aKOHOB, IIOHMMAaTh BCEOOHMH XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh HCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHaAJIM3UPOBATh U OOBACHATH MEXAHUYECKUE TIPOLIECCHI U SIBJICHUS, UCIIOJIb3YS
OCHOBHBIE TIOJIO)KEHHSI M 3aKOHBI MEXaHUKH (OTHOCHTEIbHOCTh MEXAHHYECKOTO
JBUKEHUSI, POPMYJIIbl KHHEMATUKU PABHOYCKOPEHHOTO ABMKEHUS, TPeoOpa3oBaHUs
lanuiies 1mig  CKOPOCTM M NEpeMENIeHUs, 3akoHbl HproTOHA, npUHLMII
OTHOCHUTENBHOCTH ['anmiiesi, 3aKOH BCEMUPHOTO TATOTEHHUsI, 3aKOHBI COXPAaHECHMS
UMIYyJbCa U MEXAHWYECKOM »SHEpruu, CBs3b pabOThl CHJIBI C H3MEHEHUEM
MEXaHUYECKON HHEpPruM, YCJIOBUS paBHOBECHsS TBEPAOro Tena), MNpU ITOM
WCIIOJIB30BaTh MATEMATUYECKOE BBIPAXKECHUE 3aKOHOB, YKa3blBaTb YCJIOBHS
OPUMEHUMOCTH (DU3MUECKUX 3aKOHOB: IpeoOpa3oBaHuil [‘anuies, BTOporo u
TPETHETO 3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHEHUs HMMITYJbCA M MEXaHUYECKOU
DHEPI'MH, 3aKOHA BCEMUPHOIO TATOTECHHUS;

aHaAJIM3UPOBaTh U OOBSICHATH TEIUIOBBIE MPOLECCHl W SIBJICHHS, HCIIONb3YS
ocHoBHbIE 1oJ0keHuss MKT 1 3aKoHbI MOJIEKYISIPHON (PUBUKU U TEPMOJUHAMUKH
(CBA3b JABJICHHS UACATBHOTO ra3a CO CPEAHEN KUHETUUECKOW SHEPTHel TeMIOBOro

JBUKEHHSI M KOHIEHTPAIMEW €ro MOJIEKYJ, CBS3b TEMIIEpATyphl BEIIECTBA CO



CpeOHEW KUHETHYECKOW SHEPrueu TEIUIOBOTO JABHKEHUSA €ro 4YacTUll, CBA3b
JIaBJICHUSI WUJICAUIBHOIO ra3a C KOHUEHTPAIMEW MOJIEKYJ W €ro TeMIEepaTypou,
ypaBHeHUe MenpaeneeBa—Kianelipona, mepBbId 3aKOH TEPMOAMHAMHUKH, 3aKOH
COXpPAaHEHMSI DSHEPruM B TEIUIOBBIX IIpolleccax), IHpPU H3TOM HUCIOIb30BaTh
MAaTEMAaTUYECKOE BBIPAKCHUE 3aKOHOB, YKa3blBaTh YCJIOBUS MNPUMEHUMOCTH
ypaBHeHUsI MeHeneeBa—Knaneipona;

aHAJM3UPOBATh U OOBSCHATH JECKTPUUECKUE SBJICHUS, UCIOIL3YsS OCHOBHbBIC
MOJIOKCHHUSI W 3aKOHBI 3JIEKTPOJMHAMHUKH (3aKOH COXPaHEHUs DJICKTPUUECKOTO
3apsiaa, 3akoH KynoHa, MOTEHIMAaIbHOCTh AJIEKTPOCTATUYECKOTO IOJIsA, MPUHIUIL
CyNEpPIO3ULAN  DJICKTPUUYECKUX  TOJEH, MpPU 3TOM  YKa3blBas  YCIJIOBUSA
MpUMEHUMOCTH 3aKkoHa KyioHa, a TakKe MPaKTUYECKH Ba)KHBIE COOTHOIICHUSA:
3akoHbl OMa I yyacTKa LENHW W Ui 3aMKHYTOM JJIEKTPUYECKOM LENU, 3aKOH
Jxoyns—Jlenna, npaBmia Kupxroda, 3akonsl @apajes 11 2JICKTPOJIN3a);

OMHUCHIBATh (PU3UYECKHE TIPOIECChl W SBJICHUSA, HWCIOJIB3YS BEIMYMHBI:
MEPEMELICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUJIa, MOMEHT
CWJIbI, JABJICHUE, MMOTCHIIMAIIbHAA SHEPTHUS, KWHETUYECKAS SHEPIUsl, MEXaHUYECKast
SHEprusi, paboTa CWibl, IICHTPOCTPEMUTEIIBHOE YCKOPEHUE, CUJla TSHKECTH, CUjia
YIPYTOCTH, CWJia TPEHHS, MOIIHOCTb, DHEPIrUs B3aWMOJCHCTBUS Teia ¢ 3eMJIEH
BOJIM3HM €€ MOBEPXHOCTH, DHEPTUs YIPYyrou aedopmaiuyd Ipy>KUHBI, KOJTUISCTBO
TEIUIOThI, A0COJIIOTHAs TeMIepaTypa Tena, paboTta B TEPMOAUHAMUKE, BHYTPEHHSIS
DHEPIHS HJICAUTHHOTO OJJHOATOMHOTO Ta3a, paboTa UIeaIbHOTO ra3a, OTHOCUTEIbHAS
BJIIAXKHOCTh Bo3ayxa, KIIJ[ waeanbHOro TEMJIOBOrO ABUTATEINS; AIEKTPUYECKOE
M0JIE, HANPSXKEHHOCTh AJIEKTPUUECKOTO MOJI, HANPSKEHHOCTh TOJS TOYEYHOTO
3apsAla WIM 3apsSDKCHHOTO IMapa B BAaKyyMe€ M B JUDJICKTPHUKE, MOTEHIIUAI
AIEKTPOCTATUYECKOTO TOJISl, PA3HOCTh MOTEHIUAJIOB, JJICKTPOABIKYILAS CHIIA,
CWJIa TOKa, HANPSHKEHUE, MOIIMHOCTh TOKa, AJEKTPUUECKas EMKOCTh ILIOCKOTO
KOHJEHCATOpa, CONPOTHUBJIECHHE Y4YacTKa LENH C TOCIEAOBATENbHBIM U
MapAJJICTbHBIM ~ COCIMHEHUEM PE3UCTOPOB, DSHEPTUsl AJIEKTPUYECKOTO  IMOJIA
KOHJICHCATOPa;

OOBSACHATb OCOOCHHOCTH NPOTEKAHUS (PU3MUYECKHUX SIBJIICHUN: MEXaHUYECKOE



JBIDKEHWE, TEIUIOBOE JBIDKCHHWE YACTHI[ BEIECTBA, TEIUIOBOE paBHOBECHE,
OpoyHOBCKOe 1nBIkKeHHMe, auddy3us, HCHmapeHWe, KUIEHUE W KOHACHCAIWS,
IUIaBJICHUE WM KPUCTAILIU3ALIMS, HAMPaBICHHOCTh TEIUIONEpeaaun, >JICKTpU3aIus
TeJ, SKBUITOTEHITUATHHOCTD MIOBEPXHOCTH 3apsHKEHHOTO TTPOBOTHUKA;

MPOBOJUTH HUCCJICIOBAHUE 3aBUCUMOCTH OJHOW (DU3UYECKON BEIMYMHBI OT
JPYrol ¢ HCHOJB30BAHUEM TMPSMBIX H3MEPEHHM, MPU STOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATH PE3yIbTaThl IMOTYYECHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYMH B BUJE TpadUKOB C Y4ETOM aOCOJIOTHBIX MOTPENIHOCTENH H3MEpEHUH,
JieaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIICIOBAHUS;

MIPOBOJIUTH KOCBEHHBIC M3MEPECHMS (PU3NIECKUX BETHMYHH, TIPU YTOM BEIOMPATH
ONTUMAJIbHBIA METOJ W3MEpPEHHs, OIEHHWBATh aOCOIIOTHBIE M OTHOCUTEIHHBIC
MOTPENTHOCTH MIPSAMBIX U KOCBEHHBIX H3MEPEHUM;

MPOBOJIUTEH OIBITHl MO TPOBEPKE MPEHJIOKEHHOW TUIOTE3bI: IUIAHUPOBATH
DKCIIEPUMEHT, COOUpaTh JKCIEPUMEHTAIbHYIO YCTAHOBKY, aHaJIU3UPOBATH
MOJTYYCHHBIC PE3YJIBTATHI U JICJIaTh BBIBOJ] O CTATyCE MPEIIOKEHHON TUITOTE3HI;

coOJII0/1aTh MpaBmiia OE30MacHOTO TPy/a MPHU MPOBEACHUM HCCIEIOBAaHUN B
pamMKax y4eOHOTO HSKCIIEPUMEHTA, MPAKTHKyMa U ydeOHO-HCCIICIOBATEIBCKON H
MIPOCKTHOM JCSATENBHOCTA C HCIIOJIb30BAHUEM HM3MEPUTEIBHBIX YCTPOUCTB U
J1a060paTOpHOTO 000PYIOBAHUS;

pelath pacuéTHhIC 3aa4M C SIBHO 3aJJaHHOM 1 HESIBHO 3aIaHHOM (hM3UYECKON
MOJIC/IbIO: Ha OCHOBAHUHW aHajW3a YCIOBHUS OOOCHOBBIBATH BBIOOP (BPHU3HUECKOM
MOJIEJIM, OTBEYAIOUIeH TpeOOBaHUSAM 3ajayd, NPUMEHSTh (POPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH W TIOCTYJNaThl (U3MUECKUX TEOPUHW TIPU HCIOJIb30BAHUHU
MaTEeMaTUYECKUX METOJIOB peIIeHUs 3ajad, MPOBOAUTH PacdyEéThl HA OCHOBaHUU
UMCIOINXCS JTaHHBIX, aHAJTU3HPOBATH PE3yJbTAaThl U KOPPEKTHUPOBATH METOJBI
peIIeHus ¢ YIETOM MOTYUYEHHBIX PE3YJIbTATOB;

pemaTh Ka4eCTBEHHBIC 3a7a4u, TPEOYIoIe MPUMEHEHUS 3HAHUN U3 Pa3HbIX
paslesoB MIKOJBLHOTO Kypca (DM3WKH, a TaKKE HWHTETpallid 3HAHWUW W3 APYTHX
MPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO IIETIOYKY

paccyXJIeHul C OMOpoi Ha M3y4YEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PU3HUECKHUE



SIBJICHUS,

WCITOJIB30BATh TEOPETUICCKNE 3HAHUS JIsI OOBSICHEHUSI OCHOBHBIX MTPUHITUTIOB
paboThl U3MEPUTENBHBIX TPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJOTHUUYECKHUX
IIPOLIECCOB;

MPUBOJUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pPa3BUTHE HAYKH, B OOBSICHEHUE IMPOIIECCOB OKPYXKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUIA;

aHAJIM3UPOBAaTh U OIICHUBATH MOCIEJACTBUS OBITOBOM M MPOU3BOACTBEHHOM
NEATETLHOCTH YEJIOBEKa, CBA3AHHOW C (PU3WYECKMMM TPOIECCaMH, C TMO3WUIUN
IKOJIOTUYECKOM 0e30MmacHOCTH, MpeCTaBICHUN 0 parmoHAIIbHOM
PUPOIOTNIOIH30BAHUN, @ TAK)KE Pa3yMHOM HCIIOJIb30BAHUU JIOCTHXKCHHUN HAYKU U
TEXHOJIOTUH JIJIs1 JaJbHEHIIIEro pa3BUTHS YETIOBEUECKOTo 00IeCTBa;

NPUMEHATh Pa3IMYHbIe CIOCOOBI paboThl ¢ MHpoOpMalHer (HU3NIECKOTO
COJIepKaHMUsl C MCIOJIb30BAHUEM COBPEMEHHBIX HWH()OPMAIMOHHBIX TEXHOJOTHUH,
IIPY TOM HCIIOJIb30BaTh COBPEMEHHBIC HH(DOPMAITMOHHBIC TEXHOJIOTHH TSI TIOVCKA,
nepepadoTKi M TMPEeAbSIBICHUS Y4eOHOW M Hay4YHO-TIOMYJIAPHON HH(POpMAIUU,
CTPYKTYPUPOBAaHHUS W MHTEPIPETAIIN HHPOPMAIIMH, TTOJTYICHHOW U3 Pa3TMIHBIX
HMCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOTy4aeMyt0 HH(GOPMAIIUIO U OIICHUBATh
e TOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIIMUXCS 3HAHWM, TaK U Ha OCHOBE aHAJIM3a
MCTOYHHKA UH(POPMALINH;

MPOSIBJISITH OPTaHU3AIMOHHBIE U TIO3HABATEIbHBIC YMEHUSI CAMOCTOSTEIIBHOTO
PUOOPETEHUST HOBBIX 3HAHWM B TPOIIECCE BBIMIOJHEHHUS TPOSKTHBIX W Y4eOHO-
UCCIIEIOBATENbCKUX padoT;

pabotathb B TpYIIEe C MCHOJHEHWEM pa3JIMYHBIX COILHUAIBHBIX POJICH,
IJIAaHUPOBATh PA0OTy TPYNIBI, PAMOHATBLHO PpACIPEACNATh ACATEIBHOCTh B
HECTaHJAPTHHIX CUTYaIHUsIX, a[eKBATHO OLICHUBATh BKJIAJl KAXKIOTO M3 YIaCTHUKOB
TPYNIIBEI B pEHIEHUE pacCMaTPpUBAEMON MPOOIEMBI,

NOPOSIBJISITh MOTUBALIMIO K Oynymiedl mnpogecCuoHalbHOM IE€SITEIbHOCTH
M0 CTIEHAIBHOCTSAM (DU3UKO-TEXHUYIECKOTO TMPODUIIS.

[IpeameTHble pe3yiabTaThl OCBOCHHUS Mporpammbl 1o Qusuke. B mnpoyecce



uzyuenus Kypca Qusuxu yauyonenno2o yposHs 6 11 knacce yueHuK Hayuumcs.

MOHUMATh POJIb (PU3UKU B SKOHOMHUYECKOH, TEXHOJOTHUECKOH, COI[MAIbHOM
U JTUYECKOM cdepax MAESITENbHOCTH 4YEJIOBEKa, pOJb M MECTO (U3UKU B
COBPEMEHHOW HAy4YHOM KapTUHE MHUpPa, POJIb ACTPOHOMHUH B NPAKTHYECKON
JEATEIbHOCTH YEJIOBEKA U JAIIbHENIIIEM HAyYHO-TEXHUYECKOM Pa3BUTHH, 3HAYCHHE
OINKCATENbHON, CHUCTEMATU3UPYIOLIEH, OOBSICHUTEIBHOM M IPOTHOCTHYECKOM
byHKIMI  (U3MYECKOl TEOpUM — DIIEKTPOJWHAMUKH, CIIEHUATBHON TEOpUHU
OTHOCHUTEJIbHOCTH, KBAHTOBOH (PU3HKH, POJIb PU3NYECKON TEOPUH B (POPMUPOBAHUU
IpeCTaBICHUN 0 (PU3HUECKON KapTUHE MUPaA, MECTO (PU3NUECKON KapTHUHBI MUpa B
oOLIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUIN O IPUPOJE;

pasnuyaTrh yCJIOBUS NMPUMEHUMOCTU MoOjeell (U3MUYECKUX Tell U MPOLECCOB
(sBHE€HUI1): OJHOPOIHOE DBJIEKTPUUYECKOE W OJHOPOAHOE MAarHUTHOE MOJS,
rapMOHMYECKHE KOJICOAHUs, MATEMAaTUYECKUI MasTHUK, WJCAJIbHBIN MPYKUHHBIN
MasiTHUK, TapMOHUYECKUE BOJIHBI, UJCAJIbHBIM KOJeOaTeabHBIH KOHTYpP, TOHKas
JIMH3a, MOJIEJIEW aTOMa, aTOMHOTO SIAPAa U KBAHTOBOM MOJIENIN CBETA;

pasznuyath ycioBUS (TpaHUIbl, O0OJACTH) NPUMEHUMOCTH (PU3HUECKUX
3aKOHOB, TOHMMAaTh BCEOOLIMH XapakTep (PYHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIOJIB30BAHNS YACTHBIX 3AKOHOB;

aHAJIM3UPOBaTh U OOBICHATH 3JIEKTPOMArHUTHbBIE MPOLECCHl U SIBICHUS,
WCIIOJIb3Ys. OCHOBHBIE IOJIOKEHUS M 3aKOHBI JJIEKTPOJAMHAMUKH U CHELUUAIBHOU
TEOPUU OTHOCUTEIBHOCTH (3aKOH COXPaHEHHUs DSJIEKTPUYECKOro 3apsija, cuia
Awmrepa, cuna JlopeHua, 3aKOH 3JEKTPOMAarHMUTHOW WHIYKIMHU, NpaBwWio JIeHila,
cBs3b DJIC caMOMHAYKIMM B D3JIEMEHTE 3JJICKTPUYECKOW LEMU CO CKOPOCTHIO
U3MEHEHHs CWIbl TOKA, IOCTYJAThl CIELUAJIbHOM TEOPUM OTHOCUTEIBHOCTU
OUHIITEHA);

aHaJIM3UPOBaTh M OOBSCHATH KBAHTOBBIE MPOLECCHl U SIBICHUS, HCIOJIb3YS
MOJIOKEHUST KBaHTOBOW (u3uku (ypaBHeHWe OiHmTEeHHa st doTodrddexra,
IIEPBBIM U BTOPOM IOCTYJIaThl bopa, IPUHLIMI COOTHOLIECHUS HEOIPEAEIIEHHOCTEN
['eiizenOepra, 3aKOHBI COXpAHEHHs 3apsAI0BOIO M MAacCOBOIO YHCET M 3HEPTUU B

AJIEPHBIX PEAKIHUAX, 3aKOH PAJMOAKTUBHOTO PACIajia);



ONMHCHIBATh (PU3MUECKUE TIPOILECCHl W SBIICHUS, WCIOIB3YyS BEIMYMHBIL:
HaIMPSHKEHHOCTD AJIEKTPUYECKOTO OIS, MOTSHITHAT AJIEKTPOCTATHYECKOTO TIOJIS,
Pa3HOCTh TOTEHIMAJIOB, SJCKTPOIABMKYINAs CHIA, WHIYKIUS MarHUTHOTO TIOJI,
MarHuTHBIA TOTOK, cuia AmIiepa, WHAYKTHBHOCTH, SJIEKTPOABWKYIAS CHJIA
CaAaMOWHIYKIIMH, YHEPTHSI MATHUTHOTO TIOJISI TIPOBOIHUKA C TOKOM, PEISTUBUCTCKUN
UMITYJIBC, TIOJMHAS JHEPIHs, SHEPTUs IOKOS CBOOOJHON YAaCTHIBI, DHEPTUS U
UMITYJIBC (POTOHA, MACCOBOE YUCIIO U 3aps SApa, SHEPTHUS CBSI3U SA/IPa;

OOBSCHSATH 0COOCHHOCTH IIPOTEKAHUS buznyecKux SIBIICHU:
AJIEKTPOMArHUTHAS WHAYKITUS, CAMOMHIYKIIHS, PE30HAHC, WHTEP(PEPEHIIHS BOJIH,
mudpaknys, AUCTEPCHs, TOJIHOE BHYTPEHHEE OTpakeHHE, (HOTOIIEKTPUUCCKUN
abdext (poroaddexrt), anbda-u Oera-pacnaabl sAep, ramMma-u3IydyeHUe siep,
(bu3UYeCcKue MPUHIIMITBI CIIEKTPATILHOTO aHAIM3a M pabOoTHI J1a3epa;

OTIPEIENISTh HANIPABJICHUE UHIYKIIMM MAarHUTHOTO TOJISI IPOBOJHUKA C TOKOM,
cwiibl Amriepa u cuiibl JIopeHiia;

CTPOUTh H300paKEHHE, CO3AaBAaeMOE IUIOCKUM 3EpKaJioM, TOHKOW JIMH3O0M,
U PACCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSATH OCHOBOIIOJIATAIOIINE ACTPOHOMHYECKHE TIOHITHS, TEOPHUU U
3aKOHBI JIJIi aHalin3a U OOBACHEHMS (DU3UYECKUX IPOIIECCOB, MPOUCXOAIINX B
3BE3/1aX, B 3BE3IHBIX CUCTEMAaX, B MEXKTaJaKTUYECKON Cpejie; ABUKEHUST HEeOSCHBIX
TEJI, DBOJIIOIIMHU 3BE3 U BeeneHHoii;

MPOBOJUTh  HCCIEOBAaHUE  3aBUCUMOCTEH  (U3MYECKUX  BEIUYHH C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHHUH, MPH 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(UKCUPOBATH PE3YIHTATHI TOJYICHHONW 3aBUCUMOCTH (PU3MUECKUX BEJTUIMH B BUJIC
rpaduKoB ¢ y4€TOM aOCONIOTHBIX MOTPEIIHOCTENH U3MEPEHUH, JeNIaTh BBIBOBI 110
pe3ynbTaTaM MCCIICIOBAHUS;

MIPOBOJIUTH KOCBEHHBIE U3MEPEHMSI (DU3NIECKUX BEIMYWH, IPH 3TOM BHIOUPAThH
ONTUMAJIbHBIA METOJ] W3MEpPEHHUs, OIEHWBATh aOCOIIOTHBIE M OTHOCUTEIHHBIC
MOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUM;

MPOBOJUTE OMBITHI TIO TPOBEPKE MPEIJIOKEHHOW TUIIOTE3bI: IUIAHUPOBATH

HKCIIEPUMEHT, COOUpaTh JKCIEPUMEHTAIbHYIO YCTAHOBKY, aHAJIU3UPOBATh



MOJIyYEHHBIE PE3YJIBTAThI U JEJATh BBIBOJ O CTATyCE MPEIIOKEHHON TUITOTE3bI;
ONUCHIBATh METO/IbI IMOJYYEHHS] HAYYHBIX ACTPOHOMHUYECKUX 3HAHUM;
cOOJII0/IaTh MpaBWiia 0€30MacHOTO TPyJAa MpHU MPOBEACHUHM HCCIEIOBaHUMN B

paMKax y4eOHOro 3KCIEpUMEHTa, MPAKTUKyMa U Y4e€OHO-HCCIET0BATEIbCKON U

MPOEKTHOW JAESATEIbHOCTH C MCIOJIB30BAHUEM HW3MEPUTENBHBIX YCTPOMCTB U

Ja00paTOPHOTO 00OPYOBAHUS,
pemarh pacy€THBIC 3a7a91 C SIBHO 33J]aHHOW M HESIBHO 3aJJaHHOW (pU3MUECKOU

MOJICJIbIO: Ha OCHOBAaHWUU aHalM3a YCIOBUS BbIOMpATh (U3UUYECKHUE MOJIENH,

OTBEHAIOIKE  TpeOOBaHUSAM  3aJaud, MPUMEHATH  (POpPMYIBI,  3aKOHBI,

3aKOHOMEPHOCTH M TMOCTYyJaThl (PU3MYECKUX TEOpPUM TMPU HUCIOJIH30BAaHUU

MAaTEMATUYECKUX METOJOB PELICHUs 3aJa4, IPOBOAUTH Pacu€Thl HA OCHOBAHUU

MMEIOIIMNXCS JAHHBIX, AHAIM3UPOBATh PE3YJbTaThl U KOPPEKTUPOBATH METOIBI

pelIeHus ¢ YYETOM MOJIYYECHHBIX PE3YJIbTATOB;

peraTh Ka4yeCTBEHHBIE 3a7jauM, TPEOYIOIue MPUMEHEHUS 3HAaHUN U3 pa3HbIX
pa3iesioB MIKOJBHOTO Kypca (DU3MKH, a Tak)Ke WHTETpaliyd 3HaHUW U3 JIPYTrUx
IIPEIMETOB E€CTECTBEHHO-HAYYHOI'O LMKJIA: BBICTPAUBATh JIOTUYECKYIO LIEMOYKY
paccykJeHUN C OMOpoW Ha M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE
SABJICHUS;

UCITI0JIb30BATh TEOPETUUECKUE 3HAHUS JUIsI OOBSICHEHUSI OCHOBHBIX MTPUHITUTIOB
paboThl U3MEPUTEILHBIX NPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTMUECKUX
ITPOLIECCOB;

MPUBOJUTH MPUMEPHI BKJIaJla POCCUUCKUX M 3apyOCKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE IMPOIIECCOB OKPYXKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

aHAJM3UPOBAaTh M OLICHUBATH IMOCJIEACTBUS OBITOBOM M MPOW3BOACTBEHHOU
JESATETLHOCTH YeJIOBEKa, CBA3AHHOW C (PU3WYECKUMH TPOIECCaMH, C TO3WIUN
JKOJIOTUYECKOU 6e30macHOCTH, MPEICTABICHUI 0 palMOHAIBHOM
MPUPOJONIOIB30BAHNH, & TAKXKE PA3yMHOM HCHOJIb30BAaHWU JOCTHUKECHHUI HAYKU U
TEXHOJIOTUH VIS JaTbHEHIIIEro pa3BUTHS YEIIOBEUECKOro 00IIeCTBa;

NPUMEHATh Pa3IMYHble CMOCOObI paboThl ¢ MHoOpMaluen (HU3nIECKOro



COJEP>KaHUSl C HCIOJb30BAHUEM COBPEMEHHBIX HMH()OPMAIMOHHBIX TEXHOJIOTHUH,
IIPU TOM HCIOJIb30BaTh COBPEMEHHbIE MH()OPMALIMOHHBIE TEXHOJIOTHH JJIs TIOUCKA,
nepepaboTKi U NPEIbSIBICHUS y4yeOHOW M HAy4YHO-NIONYJSpHOM HH(popmanuu,
CTPYKTYPUPOBaHUSI M WHTEPIPETALIMA UHPOPMAIUH, TOTYUYEHHON U3 Pa3IuYHbBIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH M1OJIy4aeMyI0 HHPOPMAIUIO U OLIEHUBATh
e€ TOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIIMXCS 3HAHUM, TaK U HA OCHOBE aHaJIHU3a
UCTOYHHUKA UHPOpMAIUY;

IPOSIBIISATH OPraHU3alMOHHBIE U [TO3HABATENIbHBIE YMEHUS CAMOCTOSTEILHOTO
npuoOpeTeHUs] HOBBIX 3HAHUA B  TPOLECCE  BBHIMOJHEHHS  MPOEKTHBIX
1 y4eOHO-HCCIIeIOBATENbCKUX padoT;

paboTaTh B TIpynne C UCHOJHEHUEM pa3JIMYHbIX COLHUAIbHBIX POJIEH,
IUIAaHUPOBATh PAa0OTy TPYNIbl, PALMOHAIBHO PACHpPENENsATh JEATEbHOCTh B
HECTaH/IaPTHBIX CUTYyaIUsIX, aJleKBaTHO OLIEHUBAThH BKJIAJl KAKJOTO U3 yYaCTHUKOB
IpyMIbl B pELICHUE pacCMaTpUBaeMOil MpoOIeMBbl;

NOPOSBJISITh MOTUBALMIO K Oynaymiedl npopecCHoHaIbHOM NIESTEIbHOCTH

I10 CIICOHUAJIBHOCTAM (l)I/IBI/IKO-TeXHI/ILIGCKOI‘O HpO(bI/IJBI.



