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HOACHUTEJBHAASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE CpEeIHEro oO0Iero obpa3zoBaHUs
pa3zpaboTaHa Ha OCHOBE MOJOXEHUM W TpeOOBaHUN K pe3yiabTaTaM OCBOCHHUS
OCHOBHOM 00pa3zoBarenbHOl mporpaMmsbl, npeactaBieHHbx B @I'OC COO, a
Takxke ¢ yuéroM (enepanbHOi paboyeil mporpaMmbl BocnuTaHus u Konuenuuu
npenoaaBaHus yueOHoro npeamera «Pusuka» B 00pa30BaTEIbHBIX OPraHU3AIMIX
Poccuiickoit ~ ®enepauuu,  pealu3yloIIMX  OCHOBHbIE  00pa3oBaTelibHbIC
IPOrPaMMBI.

[Iporpamma no ¢usuke onpenenseT o013aTeNbHOE NPEIMETHOE COACPIKAHNUE,
yCTaHaBJIMBAET PEKOMEHIYEMYIO MOCIIEIOBATEIbHOCTh U3YUCHHSI TEM U Pa3/IesioB
yu4eOHOro mpeaMeTa ¢ Y4ETOM MEXIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBA3EH,
JOTUKM y4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH  OO0y4YaroIIHUXCH.
[Iporpamma 1o ¢Qusuke maér mpeacTaBiIeHUE O LEAX, COJEpKaHUH, OOIeH
CTpaTeTuu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCS CpPEICTBAMU
yaeOHoro npeameta « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3yuyenue kypca (u3ukd yriayOJaEHHOrO YpOBHS IO3BOJISIET PEAM30BATh
3a/1la4yu MPOPECCUOHAIBHON OpUEHTAIMM, HAIIPaBJICHO HAa CO3JAaHHUE YCIOBUW NS
IPOSIBJICHUS] CBOMX HWHTEIICKTYyaJbHBIX U TBOPYECKUX CIHOCOOHOCTEM KaxKIbIM
OoOy4JaromMMcsi, KOTOpble HEOOXOIMMBI IS TMPOAOHKEHHS 00pa3oBaHHs B
opraHuzanusx npodecCHOHaIbHOTO O00pa3oBaHud IO Pa3IUYHBIM  (PU3UKO-
TEXHUUYECKUM U MH)KEHEPHBIM CIIEIIHATEHOCTSIM.

B mporpamme mo (¢u3HKe OmNpeAensloTCs IUIAHUPYEMbIe Pe3yJIbTaThl
OCBOEHUS Kypca (PM3UKU Ha YPOBHE CpPEIHEro 001Iero 00pa3oBaHus: JHYHOCTHBIE,
MeTanpeaMeTHbIE, TMpeaMeTHble (Ha  yruiyonéHHoMm — ypoBHe). Hayuno-
METO/I0JIOTUYECKON OCHOBOWM i pa3pabOTKu TpeOOBaHMM K JUYHOCTHBIM,
METanpeMETHBIM W TPEAMETHBIM pe3yJbTaTaM OOydYaromnuXCsl, OCBOUBIINX
mporpamMmy 10 (U3MKE HA YPOBHE CpeaHero oOmiero oOpa3oBaHusl Ha
yIIyONIEHHOM YPOBHE, SIBIISIETCS] CHCTEMHO-/I€ATEIbHOCTHBIN MOIXO/.

[Iporpamma 1o gpu3MKe BKIIOYAET:

IUIaHUPYEMBbIE pPE3yJIbTaThl OCBOCHHS Kypca (QU3MKH Ha yriayOa€HHOM
YPOBHE, B TOM YHCJIe TPEAMETHBIE PE3YJIbTATHI 10 r0JIaM 00YUYEHUS;

coziepkaHue yueOHoro npeamera «dusuka» no rogam oOydeHHUs.

[IporpaMmma 1o ¢u3MKe WMeeT NPUMEPHBIM XapakTep M MOXKET OBITh
MCITIOJIb30BaHA YUYUTEISIMU (DU3UKHU JIsI COCTABIICHUS CBOUX Pab0OYMX MPOTpPaMM.

[TporpaMMa no ¢u3MKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENEH U
IPEIOCTABIAET BO3MOXKHOCTH I peaju3alud pa3IUdHbIX METOJUYECKHX
MOJIXOJJ0OB K MpENoAaBaHui0 (U3UKH HAa YrayOJIEHHOM ypOBHE TpPHU YCIOBUHU
coxpaHeHus1 00s3aTeNbHOM YaCTH CoJIepKaHus Kypca.
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®du3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHAX MPHUPOJbI, BBICTYINAas B
KauecTBe y4eOHOro MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUI 00 okpykaromiem mupe. LIKoapHBIN Kypc GU3HKN — CHCTEMOOOpa3yIOIIni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
Je)KaT B OCHOBE MPOIIECCOB M SBJICHUM, H3y4YaeMbIX XUMHEH, OHOJIOTHEH,
¢dbuznyeckoit reorpadueit u actpoHomued. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUM ONpEeNeIwio XapakTep W OypHOe pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHHS
KOCMOCA, MOJIyYEHHUS] HOBBIX MaTEpHUANIOB C 3aJaHHBIMHU CBoilcTBaMu. M3yueHue
Gu3MKM BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyuaroiierocsi, B GOpMHUpPOBaHWE YMEHUN MPUMEHSTh HAYUHbBIN
METO/1 IO3HAHMS TIPU BHITIOJIHEHUH UMH YYEOHBIX HCCII€IOBAHUN.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpeHEro 001ero 00pa3oBaHus MOJI0XKEH
pSA UIeH, KOTOpbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOEHUS.

Hoea uyenocmnocmu. B COOTBETCTBUM C HEMl KypcC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3fesioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HUKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (U3MKH
oObeaUMHEH BOKpPYr (Qu3nueckux Teopuid. Benymum B Kypce sBisieTCs
(dbopMupOBaHUE MPENCTABICHUN O CTPYKTYpHBIX YPOBHSX MaTe€puH, BEIIECTBE U
HoJIe.

Hoea cymanumapuzayuu. EE peanuzauus npeanosaracT HCIOJb30BAHUE
IYMaHUTAPHOTO TOTEHIHala (PU3NYECKON HayKH, OCMBICICHHE CBS3M pPa3BUTHUSA
bu3uKkn ¢ pa3BUTHEM O0OIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU M 9KOJOTHYECKHUMHU MTPOOIEMaMHU.

Hoea npuxnaonoii nanpasnennocmu. Kypc busuku yriyOoi€HHOTO YpOBHS
MPEANosaraeT 3HakOMCTBO C IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
NPWIOKEHUN H3YYEHHBIX TeOopuil M 3akoHOB. [Ipu »TOM paccMarpuBaroTCs Ha
YpPOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKUE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss NOCPEACTBOM BBEIEHUS AIIEMEHTOB
CollepKaHMs, TMOCBAIIEHHBIX OKOJOTMYECKUM MpoOJjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKU U TEXHOJIOTHM, a Takke OO0CYXICHUS
npo0JIeM pallMOHAIBHOTO MPUPOIOIIOIH30BAHUS U HKOJIOTUYECKOI 0€30MaCHOCTH.

OcBoeHME coJiepKaHUs MIPOTPAMMBbI 10 (PU3UKE JOJKHO OBITh MOCTPOCHO HA
IPUHLINIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. g ¢pusuku peanuzanus 3THUX
IPUHLIMIIOB 0a3UpyeTcsl Ha MCIOIb30BAaHUM CAMOCTOSITENILHOTO HKCIIEPUMEHTA Kak
MOCTOSIHHO JielcTBytomero ¢akropa ydeOHOTo rmporecca. s yrayOnéHHoro
YPOBHS — 3TO CHCTEMa CAMOCTOSITEIBHOTO YYEHHUYECKOTO 3KCIEpPUMEHTA,
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BKIIIOUAIONIETO (PpOHTANbHBIE YYCHHUECKHE OIBITHl MPH HW3YYCHHH HOBOTO
Martepuaia, JabopatopHbie paboThl U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOXKHBI
JBa crocoba peaiuzanuu (puznueckoro mpakTHUKyma. B mepBoM ciydae
MPaKTUKYM mpoBoAuTcs 6o B kKoHie 10 u 11 kmaccoB, b0 mocie mepBoro u
BTOPOTO MOJIYTOJUM B KaxJAOM M3 3THUX KiIaccoB. Bropoil cmocod — 3To
UHTErpalnus paboT MpakTHKyMa B CHUCTEMY JIa0OpaTOPHBIX pPaboOT, KOTOpPHIC
MPOBOASTCSA B Tpoliecce u3yudeHus paszaena (temsbl). [lpu 3Tom moa pabGoramu
IPAaKTUKyMa TTOHUMAETCSl CaMOCTOATEIbHOE HMCCIIEI0BaHNE, KOTOPOE MPOBOAUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IEHHOTO BH/Ia O€3 TOMIAroBOM HHCTPYKITHH.

B nporpamme mno ¢usnmke cHCTeMa YYEHHUYECKOTO OSKCIIEpPUMEHTa,
7a00paTOpHBIX padOT W MPaKTUKyMa MpPEACTaBlieHa €IUHbIM nepeyHeM. Bnidop
TEMaTUKHU JJIS 3TUX BHUJIOB YYCHUYECKUX MPAKTUYECKUX PabOT OCYIIECTBISETCA
y4aCTHHKaMU 00pa30BaTEIbHOrO Mpolecca UCXO0I U3 OCOOEHHOCTEN OYPOUYHOTO
IUIAHUPOBAHMST W OCHalleHusi kabuHera Qusuku. [lpm 3TOM oOecneumBaercs
OBJIaJICHUE OOYYalOIUMHCS YMEHHUSIMU TMPOBOJUTH TMPSAMbIE U KOCBEHHBIC
U3MEpPEHUsI, UCCIEAOBAHUS 3aBUCHUMOCTEH (DU3NYECKUX BEIMYMH U TOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPETIOKEHHBIX TUIIOTES.

Bonpiioe BHUMaHHWE YAENSETCS PEUMICHUIO DPACUETHBIX M KAa4eCTBEHHBIX
3agad. [lpu 3TOM nns pacu€THBIX 3a7ad MPUOPUTETOM SIBISIOTCS 3a7add C SBHO
3aJIaHHON U HESIBHO 3a/IaHHOW (PU3MUYECKOW MOJIEIbIO, MO3BOJISIONINE TPUMEHSThH
M3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasjena Kypca, Tak U
WHTETPUPYS MPUMEHEHNE 3HAHUN U3 Pa3HBIX pa3zienoB. /[ kauecTBEHHBIX 3a1a4
IPUOPUTETOM SIBIISIOTCA 3aJaHusi Ha OOBSICHEHHWE/TIpelcKa3aHhe MPOTEKaHUs
bu3nueckux SBJIEHUN U MPOIECCOB B OKPYKAIOUIEH *KU3HH, TpeOyrolre BbIOOpa
(bU3UYEeCKOM MOJIENH JIJISl CUTYaIlH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu DPI'OC COO & maTepuaibHO-
TEXHUUYECKOMY OO0ECIEUCHHUI0 Y4eOHOTO Tpolecca Kypc (PU3MKU yriryOia&€HHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJIKEH U3Y4YaThCs B YCIOBUAX
npeaMeTHoro kabwnera. B kaOuHere (GU3MKHA JOMKHO OBITH HEOOXOAMMOE
nabopatopHoe 000pyJOBaHUE I BBIMOJHEHHS YKa3aHHBIX B MporpamMMme Mo
(U3MKE YYEHUYECKHUX ONBITOB, JIADOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanoHHoe oOopyaoBaHue (opMupyercs B COOTBETCTBUU C
OPUHIIAIIOM MHUHUMAJIbHOW JIOCTaTOYHOCTH M OOECTeunBaeT IMOCTAHOBKY
NEPEYUCIICHHBIX B TporpamMMe 1o (M3HKE KIIOYEBBIX JEMOHCTpAIMil s
UCCJICIOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUA M MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHECHH.

JlabopaTopHoe 000pynOBaHME JII YYEHUYECKHX TMPAKTHYECKUX padboT
dbopMupyeTcss B BHJI€ TEMAaTUYECKUX KOMIUIEKTOB U OOECTeYMBAETCs B pacuére
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OJIHOTO KOMIUJIEKTa Ha JABYX oOOydaromuxcsa. TeMaTH4ecKue KOMILIEKThI
7a00paTOpHOTO OOOPY/IOBAaHUSL JOJAKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJB30BaHUN aHAJIOTOBBIX M HU(GPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
MU3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOPATOPHUH.

OCHOBHBIMHU TICJIIMH U3y4eHUS PUUKH B 00IIeM 00pa30BaHUU SBIISFOTCSI:

dbopMupoBaHUE HHTEpeca U CTPEMJICHUS OOYYaroUIUXCd K Hay4dHOMY
W3YYEHHUIO TIPUPOJIBI, Ppa3BUTUE WX HUHTEJUIEKTYaJdbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEI];

pa3BUTHE TPEACTABJICHUA O HAYYHOM METOJE MO3HAHWS W (POPMUPOBAHUE
HCCIIEIOBATENbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSIM;

dbopMHUpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yjbTaTa MU3yuYeHHsS] OCHOB
CTpOEHUS MaTepUU U (PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOJIb30BaHUEM (DU3UUECKUX
3HAHUW U HayYHBIX JJOKA3aTEIbCTB;

dbopMHpoOBaHUE TIPEACTABICHUM O poiu (PU3UKU [Ji PAa3BUTUS JPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH;

pa3BUTHE MpEeICTaBICHUM 0 BO3MOYKHBIX chepax Oymyrieit
npodeCCUOHAIBHOW  JIESTEIBbHOCTH, CBSI3aHHBIX C (DU3UKOM, MOJATOTOBKA K
JaabHeIeMy 0Oy4YeHHUIO B 3TOM HaMpaBJICHUU.

JlocTikeHne STUX 1enield oOecredynBaeTCsl peleHueM CISAYIOMUX 3a/ad B
mpoliecce u3ydeHus Kypca GU3NK1 Ha yPOBHE CPETHETO O0IIero 00pa3oBaHuUs:

NpUOOpPETEHNE CUCTEMbI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAxX,  TEOpUsX,  BKJIOYas  MEXaHUKY,  MOJICKYJSIpHYIO  (U3HUKY,
AIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acTPO(DU3UKH;

dbopMHpOBaHUE YMEHHI MTPUMEHSATh TCOPETUUCCKUE 3HAHUSA I O0BICHCHUS
bu3nYecKuX SBICHUN B MPUPOJE W JUISI TPUHSITHS TPAKTUYCCKUX DEIICHUN B
MMOBCEJIHEBHOM XU3HU;

OCBOCHHE CIIOCOOOB PEIICHHUS PA3WYHBIX 3a7a4 C SIBHO 3aJIaHHOU
bu3MYecKOo MOMAENBI0, 3a/ad, MOJAPA3yMEBAIOIINX CAMOCTOSTEIHLHOE CO3aHUE
dbuznyeckoil MojzeNnu, aJeKBaTHOW YCJIOBUSAM 3aJlaud, B TOM 4YHUCJIE 3ajad
WHXXEHEPHOI0 XapaKTepa,

NOHMMaHuEe (U3MYECKUX OCHOB U TMPUHIIUIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIMUSIHUS Ha OKPYKAIOIIYIO CPELY;

OBJIaJICHUE METOJIAMH CaMOCTOSATEIIBHOTO IUJIAHUPOBAHUS U TIPOBEACHUS
bU3MYECKUX HKCIEPUMEHTOB, aHalIW3a W HUHTEpHpeTranuu HHPopMaIuuy,
OMpeIeNICHHs JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCJIOBHUM JUISI PAa3BUTUsS YMEHUW NPOEKTHO-UCCIIEA0BATEIBCKOM,
TBOPYECKOU JICATECIBHOCTH;
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pa3BuTHE UHTEpeca K chepaM mpodeccuoHaIbHON NeSITENbHOCTH, CBI3aHHOM
¢ (hU3UKOM.

B cootBerctBun ¢ tpeboBanusiMu OI'OC COO yrioyOn€HHBIA YypOBEHb
u3ydyeHus yuyeOHoro mnpeamera «®dusuka» Ha ypOBHE CpeAHEro ooOIero
oOpa3oBaHusl BBIOMpAETCS OOYYAIONTUMUCS, T[UIAHUPYIOMIUMH TPOJOHKCHHE
o0pa3oBaHus M0 CHENUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOPUIIS.

Ha usyuenue pusuku (yriayOaéHHBIA ypOBEHB) HA YPOBHE CPEAHETO OOIIEro
oOpazoBanus orBoauTcs 408 gacos: B 10 kimacce — 204 yaca (6 yacoB B HEJIENIO), B
11 knacce — 204 yaca (6 4acoB B HEJEIO).

[Ipennaraemeiii B mporpamMmme no (¢U3MKE MepeueHb JIabopaTOpPHBIX U
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHJOBAHHBIM, YYHUTENb JE€JacT BBIOOP
npoBeneHusT J1abOpaTopHbIX pPabOT U OMBITOB C YYETOM HHIWBHUIYATbHBIX
0COOEHHOCTEN 00yUarOIUXCS.
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COAEPKAHUE OBYUYEHMUSA
10 KITIACC

Pazgea 1. Hay4Hblii MeTOA MO3HAHUS IPUPOABI.

®duszrka — pyHIaMEHTAIbHAS HayKa o mpupoae. Hay4uHbiil MeTo1 MO3HAHUS U
METO/IbI KCCIeI0OBaHUS (PU3NYECKUX SIBIICHUH.

OKCIEpUMEHT U Teopus B Ipoliecce IMO3HaHWs Npupoisl. Habmonenue u
HKCIIEPUMEHT B (PU3HUKeE.

CnocoObl  u3MepeHusi (U3MYECKUX BEJIMYMH (AHAJIOTOBbIE W LU(pOBbIE
WU3MEPUTEIIbHBIE PUOOPHI, KOMIIBIOTEPHBIE JaTYMKOBBIE CUCTEMBI).

[lorpemHocT  M3MepeHuid  (uU3MYecKux  BenMYuMH  (aOconroTHas |
OTHOCHUTEJIbHAs).

MopenupoBanue (pU3NYECKUX SIBICHUN M MPOLIECCOB (MaTepuaibHasi TOYKA,
abCOJIOTHO TBEPIOE TENo, HACAbHAsl >KUAKOCTb, HWACAIBHBIA Ta3, TOYECUHBIH
3apsan). ['unore3a. ®u3nyeckuii 3aKOH, rpaHULBl €ro npuMeHnMoctu. dusndeckas
TEOpHs.

Pons u mecto ¢u3uku B GOpMHUPOBAHUU COBPEMEHHON HAyYHOW KapTHUHBI
MUpa, B IPAKTUYECKON EATEIBHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

W3mepeHre cuiibl TOKa W HaNpsDKEHUS B LIENMM MOCTOSHHOTO TOKa MpHU
MOMOILM aHAJOTOBBIX U HU(POBBIX U3MEPUTETBHBIX IPUOOPOB.

3HaKoMCTBO ¢ mudppoBoi ntaboparopueit mo ¢usuke. [Ipumepsl nzmepeHus
(bu3nYeCKUX BEWYHUH MPU MOMOIIM KOMIIBIOTEPHBIX JaTYUKOB.

Pazgea 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBHkeHHE. OTHOCHTEIBHOCTh MEXAaHUYECKOTO JBUKECHUS.
Cucrema otcuéra.

[Tpsimast u oOpaTHast 3a1a4U MEXaHUKHU.

Pannyc-BekTop MarepuasbHOW TOYKH, €r0 MPOEKIUUM HAa OCHU CHCTEMBI
KoopauHaTt. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeaHsIsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MAaTEepUAIbHOW TOYKH, MX MPOEKIHMH HAa OCHU CHUCTEMBbl KOOPAMHAT.
CnoxeHune nepeMeleHuil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE ¥ PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHHUE. 3aBUCUMOCTD
KOOpJIMHAT, CKOPOCTH, YCKOPEHHUS U ITyTH MATEPUAIBLHON TOUYKH OT BPEMEHU U UX
rpaduku.

CBobOonHOEe maneHue. YckopeHue cBOOOAHOTO majicHus. J[BuxeHue Tena,
OpOILIEHHOTO0 MOJI YIJIOM K TOPHU30HTY. 3aBHCHUMOCTb KOOpPJUHAT, CKOPOCTH H
YCKOpPEHUS MaTepuaabHON TOYKH OT BPEMEHH U UX TPaUKH.
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KpuBonuneitnoe  nBuxeHue. JIBUKEHHE  MaTepUAIbBHOM  TOYKHA  TIO
OKPY)KHOCTH. YTJiOBas M JIMHEWHass ckopocTh. Ilepuon m vactora oOparieHusl.
[lenTpocTpeMuTenbHoe (HOPMaJbHOE), KacaTelbHOE (TAHT€HLUUAIBHOE) U TMOJHOE
YCKOpPEHHE MaTepHalbHON TOUKH.

TexHuyeckue YCTPONCTBA U TEXHOJIOTMYECKHE MPOUECCH: CHOUIOMETD,
JIBI)KCHUE CHApSJIOB, ILICTHBIC, IIeCTepEHUAThle U PpEeMEHHBIE Tepeaayw,
CKOPOCTHBIE JIU(PTHI.

Hemoncmpayuu.

Mopenb cucteMbl OTCUETa, WILTIOCTpAIsl KUHEMATUUYECKUX XAPaKTEPUCTUK
JIBHOKCHUSL.

CriocoObl uccie10BaHus TBUKEHUN.

Nnnroctpanus npeaesibHOro NeEPEXo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue ABUKEHUN C UCTIOIB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmronenue aBukeHUs Tena, OPOIIEHHOTO IMOJ YIJIOM K TOPU3OHTY H
TOPU30HTANIBHO.

HamnpaBienue CKOpoCTH IPU ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpa3zoBaHue yrioBOil CKOPOCTH B PEAYKTOPE.

CpaBHeHuME TyTEW, TPACKTOPUW, CKOPOCTEW IBHKEHHS OJHOTO WU TOTO K€
TeJia B Pa3HbIX CUCTEMaX OTCUETA.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKmMuKym.

N3yueHne HEpPaBHOMEPHOTO ABMIKEHUS C 1IEJbIO OMNpe/eeHUs] MTHOBEHHOM
CKOPOCTH.

N3mepenre ycKOpeHUs MpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JBHXKCHUHU
10 HAKJIOHHOM TTIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH NTYTH OT BPEMEHM IIPU PABHOYCKOPEHHOM
JIBH)KCHUMU.

N3mepenne  yCKOpEHHs CBOOOJIHOTO  TIAJIEHUS (peKoMeHI0BaHO
HCIIOJIb30BaHUE TU(PPOBOI 1a00paTOPHUN).

WN3yuenne nABUXKEHUS Tella, OpPOIIEHHOTO Tropu3oHTalbHO. [IpoBepka
TUIOTE3bl O TMPSMOM MPOMOPLUUOHATBHOW 3aBUCUMOCTH MEXKIY NabHOCTHIO
MoJIETa U HAaYaJIbHOM CKOPOCTBIO TEA.

N3yueHne IBHKEHHUS Tella MO OKPYKHOCTH C MOCTOSIHHOM IO MO0
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH MEpHoJia OOpallleHus] KOHUYECKOr0 MasiTHUKa
OT €ro napamMeTpoB.

Tema 2. /lunamuxa.
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[lepBbiii 3akoH HprotoHa. MHeprumaneHble cucTteMsbl oTcyéTa. IIpmHIMN
oTHOcuTeabHOCTH ['anmunes. HenHepuuanabHble CUCTEMBI OTCuéTa (ONpeneseHue,
IPUMEPHI).

Macca tena. Cuna. [IpuHuun cynepno3uiuu cui.

Bropoii 3akoH HproToHa 1151 MatepranbHON TOYKH.

Tpernii 3axkoH HproToHA 1151 MaTepuaabHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHHs. OKBHBAJEHTHOCTh TPAaBUTALMOHHOW W
VHEPTHON MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHSI CBOOOJIHOTO MaJIeHUSI OT BBICOTHI
HaJ TIOBEPXHOCTHIO IUIAHETHI W OT Treorpauueckod MmupoThl. JIBHKeHUE
HEOECHBIX TeJ U UX CIYTHUKOB. 3akoHbl Kemepa. [lepBas kocmMudeckas CKOpOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tema, nBMXKylierocs c
YCKOPEHHEM.

Cuna tpenns. Cyxoe tpenue. Chiia TpEHUS CKOJBXKEHUS U CUJIa TPECHUS
nokosi. Koaddunment tpenus. Cuna cOnmpoTHUBICHUS TPU JBWKEHUU Tella B
KUJIKOCTHU WJIU rasze, €€ 3aBUCUMOCTb OT CKOPOCTU OTHOCUTEIIBHOTO JIBUKECHUS.

Hasnenue. I'uapocrarndeckoe aaBienue. Cuna Apxumena.

TexHu4yecknue yCTPOMCTBA M TEXHOJOTMYECKME NPOLECCHI: MOAIIMITHUKH,
JBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HaOnronenue NBHKEHUS TNl B UHEPIUAIbHBIX U HEMHEPIUAIbHBIX CUCTEMAaX
OTCYETA.

IIprHIMIT OTHOCUTEIBHOCTH.

Kauenune AByX HWIMHAPOB WIHM IIAPOB Pa3HOM Macchl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIUAILHON CUCTEMBI OTCYETA.

CpaBHeHUE  PaBHOACHUCTBYIOIIEH  MOPWIOKEHHBIX K TeIy CHI C
IIPOU3BEAECHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLUHUAIIBHOW CUCTEME OTCUETA.

PaBeHCTBO CHII, BO3HUKAKOLIMX B PE3YJIbTATE B3aUMOICHCTBUS TEI.

N3mepenune macc no B3anMOICUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U ITA/ICHUH.

[{eHTpOoOEKHBIE MEXAHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIBKEHUSI.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKYM.

N3mepenre paBHOJAEHCTBYIOLIEN CUJ NIPU JABUKEHUU OpyCKa MO HAKIOHHOMN
IIJIOCKOCTH.

[TpoBepka TUIOTE3BI O HE3aBUCHMOCTH BPEMEHHM JBUXKEHMsS Opycka IO
HAKJIOHHOU INTOCKOCTH HA 3aJJaHHOE PACCTOSHUE OT €r0 MAcCChl.
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HccnenoBanre 3aBHCHMOCTH CHJI YIIPYTOCTH, BO3HHKAIOIIMX B MPYXKHHE U
pPE3MHOBOM 00pasiie, oT ux aedopMaiiuu.

W3y4yeHne MBWKEHUS CHCTEMBI TEJl, CBSI3aHHBIX HHUTHIO, IEPEKUHYTON depes
NErKuid OJIOK.

N3mepenne koddduimenta TpeHHs MO BETUYHHE YTIOBOro Koddduimenta
3aBUCUMOCTH Frp(N).

HccnenoBanue nBHkeHHs] Opycka MO HAKIOHHOM IJIOCKOCTU € MEPEMEHHBIM
K03 purmeHTOM TpeHusI.

N3ydeHne nBUKEHUS rpy3a HA Bally C TPEHHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOGcomoTHO TBEpAOe Teno. [locTymarenbHOoe W BpallaTelbHOE JBHKEHUE
TBEpHOro Tena. MOMEHT CHJIbI OTHOCUTEIBHO OCH BpauleHus. [lnedo cuibl.
CroxxeHue Cuil, MPUWIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

Y coBust paBHOBECHS TBEPAOTO TENA.

YcroitunBoe, HeyCTOMUNBOE, O€3pa3TuYHOE PaBHOBECHE.

TexHuueckre yCTPOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: KPOHIITEHH,
CTPOUTEIIbHBIN KpPaH, pelI€TUyaThle KOHCTPYKIIUH.

Hemoncmpauuu.

YcioBus paBHOBECHS.

Bunibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKmMuKym.

HccnenoBanue yclOBUM PaBHOBECHS TBEPAOTO TEJNA, HUMEIOLMIETO OCh
BpAILICHUA.

KoHcTpynpoBaHHue KPOHIITEMHOB U PACUET CHII YIPYTOCTH.

N3ydyeHne ycTOMUMBOCTH TBEPIAOTO TEJIA, UMEIOLIETO TJIOMIAAb ONIOPHI.

Tema 4. 3akonvl coxpanenus ¢ Mexanuke.

Nmnynbc MaTepuaibHOM TOYKH, CUCTEMBI MaTEPUAIbHBIX TOUYEK. L{eHTp macc
CHUCTEMBI MaTepHUaIbHbIX TOUYEK. Teopema o ABUKEHUU LIEHTpa Macc.

NmnynbC CHITBI 1 ©N3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXPAHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT ummynbca MaTrepualibHOW TOukHW. IIpencraBiieHHe O COXpaHEHHH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJISX.

PaboTta cunsl Ha MamoM M Ha KOHEYHOM IepeMelieHuu. ['paduueckoe
IIPEAICTABICHUE PAOOTHI CUIIBI.

MOIIHOCTD CHIIBL.

Kunernueckass »Hepruss MarepuaibHOW TOYKH. Teopema 00 H3MEHEHUU
KMHETUYECKOW YHEPTUM MATEPUATIBHOU TOUKHU.
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[ToreHuuanbHple W HENMOTCHIMAJIbHbIE CUJbl. llOTeHIManbHast SHEprus.
[ToTennmanbHas 3Heprus ynpyro neGopmMupoBaHHOW NpyxuHbl. [loTeHumanbHas
DHEPrusl Tela B OJHOPOJHOM IpaBUTAIMOHHOM Tmone. [loTeHuumanpHas sHeprus
Tejla B TPABUTAILIMOHHOM II0JIE OJJHOPOJIHOIO IIapa (BHYTpU U BHe 1iapa). Bropas
KOCMHMYECKAsi CKOPOCTb. TpeThbsi KOCMUUYECKask CKOPOCTb.

Cs3b pabOThl HEMOTEHUHUAIBHBIX CHJI C M3MEHEHHEM MEXaHU4eCKOM
DHEPIUH CUCTEMBI TEJl. 3AKOH COXPAaHEHUSI MEXaHUYECKON YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHne bepHymnu i MACaNbHOM KUIAKOCTH KAaK CIIEJICTBUE 3aKOHA
COXPAHEHHUSI MEXaHUYECKOU IHEPTUU.

TexHuyeckue ycTpomcTBa M TEXHOJIOTMYECKHE MPOIIECCHI: JBHKEHUE PAKET,
BOJOMET, KOMNEP, MPYKUHHBIM MHCTOJET, THPOCKOI, (PUTYpHOE KaTaHHE Ha
KOHBKax.

Hemoncmpauuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeaxktuBHOE nBUKEHUE.

N3mepeHne MOITHOCTH CHUJTBI.

M3MeHeHue 3Hepruu Tena Mpu COBEPILIEHUN PabOTHI.

B3auMHble mnpeBpanieHus] KUHETUYECKOM W TOTEHLMWAIbHOW SHEPTUi MpHU
JICCTBUM Ha TEJIO CUJIbI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpTruy Npu CBOOOIHOM Ma/ICHUU.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmMuKym.

N3mepeHne nMmyJiibca Tejia o TOpMO3HOMY ITYTH.

W3mepenne cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOWJIE M MOIIHOCTH
CHJIbI TATH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccnenoBanre COXpaHEHHS UMITYJIbCa ITPU YIIPYTOM B3aUMOJEHCTBUU.

N3mepeHrne KHHETUYECKOM SHEPTUU TeJIa [0 TOPMO3HOMY ITYTH.

CpaBHeHUE W3MEHEHHUS MOTEHIMAIBLHON YHEPTUM MPYKUHBI C padOTOI CUIIbI
TPEHMUSL.

Onpenenenue padOThl CHIIBI TPEHHUS NP JABMXKEHUHM Tella 1O HAKJIOHHOM
MIJIOCKOCTH.

Pazgea 3. MoaexkyasipHas pu3uka 1 TEpMOAUHAMHUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu.

OCHOBHBIE TMOJOXKEHUS MOJIEKYJsipHO-KuHeTnyeckon Tteopun (MKT), ux
ombiTHOe oOocHoBanue. [udbdysus. bpoyHoBckoe nBmkeHue. Xapakrep
JBWKCHHMS M B3aUMOJCHCTBUS 4YacTULl BellecTBa. Moaenu CTpPOEHUs TIas3oB,
KUJAKOCTEH U TBEPABIX T€N W OOBSICHEHHE CBOMCTB BEIECTBA HAa OCHOBE 3ITHUX
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Mozeneil. Macca u  pasmepbl Mojekya (atomoB). KomuuecTBo BeliecTsa.
[ToctrostnHass ABoranpo.

TenmoBoe paBHOBecue. Temmeparypa u crocoObl e€ uamepenus. lllkama
temneparyp Llenbcus.

Mogenb uaeanbHOro ra3a B MOJICKYJISIPHO-KUHETUUYECKON TEOPUU: YaCTHUIIbI
raza JBWXKYTCS XaOTUYECKHU U HE B3aUMOJICUCTBYIOT APYT C JPYTOM.

['azoBble 3akoHbl. YpaBHeHue MenneneeBa—Knanelipona. AOco0THas
temneparypa (mkana temneparyp KenbBuna). 3akon JlansTona. M3ompoiieccsl B
UJCATPHOM Ta3e C TIOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'paduueckoe
IIPEICTABICHUE U30MPOLECCOB: U30TEPMA, U30X0Pa, 300apa.

CBsi3p  MEXIy JaBICHUEM M  CpPEAHEH  KUHETUYECKOW  HJHEprueu
MOCTYNATEIbHOIO TEIJIOBOTO JABUKEHUS MOJIEKYJ HJACAIbHOrO ra3a (OCHOBHOE
YpaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUH UICAILHOTO Tra3a).

CBs13b a0COJIIOTHOM TEeMIIEpaTyphl TEPMOJIMHAMUYECKON CUCTEMBI CO CpeHEN
KMHETUYECKOW dHEpruei MoCcTynaTeIbHOrO TEMIOBOTO IBUKEHUS €€ YaCTHII.

TexHuyeckue yCTpONCTBA U TEXHOJIOTMYECKHE MPOLECCHl: TEPMOMETD,
OapomeTp, MoTydyeHne HaHOMaTePUAJIOB.

Hemoncmpauuu.

Mojenu IBUKEHUS YACTUI] BEIIECTBA.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOT0 OPOYHOBCKOTO JIBUYKEHUS.

Juddy3us xxuaKocTen.

Mogaens onbita IlITepHa.

IIputsxeHre MOIEKyII.

Mopenu KpucTamIn4ecKux peueTok.

HaOnronenue u ucciaegoBaHrue U30MpOILIECCOB.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HccnenoBanne Tmponecca YCTAaHOBJIEHMS TEIUIOBOTO PABHOBECUS IPH
TEIJIO00OMEHE MEXAY TOopsYe U XOJIOJHON BOJIOM.

N3yyeHne H30TEpMUYECKOrO Mpouecca (PEeKOMEHIOBAaHO MCIOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3ydeHne n30X0pHOro mporuecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHS COCTOSHHUSL.

Tema 2. Tepmoounamuxa. Tennogvie mauiunbl.

Tepmonunamuueckass (T/]) cucrema. 3amaHue BHENTHUX YCJIOBUH IS
TEPMOJMHAMUYECKON CUCTEMBbl. BHelIHMEe U BHyTpeHHHE napaMeTpsl. [lapameTpsl
TEPMOJMHAMUYECKON CHUCTEMBbI KaK CPEIHHE 3HAYEHUSI BEIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIMYECKOM YPOBHE.
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HyneBoe Hawano TtepmoauHamMuku. (CamMoOnpoW3BOJIbHAA — pellaKcalys
TEPMOJIUHAMUYECKON CUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mojgens uaealbHOTO Ta3a B TEPMOJUHAMUKE — CHCTEMAa YpPaBHEHUM:
ypaBHeHHEe MeHaeneeBa—Knanelpona U BeIpaXEHUE U1 BHYTPEHHEW SHEPTHM.
VYcnoBus MpUMEHUMOCTH 3TOM MOJIENIU: HU3KAsl KOHIIEHTpAIUs YacTHll, BBICOKHE
TeMmIeparypbl. BolpaskeHue 1j11 BHYTPEHHEN SHEPruyd OJJHOATOMHOTO HJI€aTbHOIO
rasa.

KBazucratnueckne u HECTATUYECKUE MTPOLIECCHI.

DnemeHTapHas pabota B TepMoArHaAMuKe. Berarcienne padoTsl o rpaduxy
rpoiecca Ha pV-auarpamMmme.

Temonepegaya  kak  crmoco0  M3MEHEHUS  BHYTPEHHEW  DHEpPruu
TEPMOJIMHAMHYECKOM  cucTeMbl 0e3  coBepiieHuss pabotel.  KonBekuus,
TEIUIONIPOBOAHOCTD, U3Ty4YECHHUE.

KomnuectBo Temnorel. Tenmno€éMKOCTh Tenma. YaenbHas W MOJIIpHAs
TEIUIOEMKOCTH BeELIECTBAa. YpaBHeHUe Maiiepa. YaenpHas TeEmIOTa CropaHus
torumBa. Pacuér konmuecTBa TeEIJIOTHI mpu Teruionepenade. I[lonstue 006
aauabaTHOM IIpoIiecce.

[lepBblii 3ak0H TepMOAMHAMUKU. BHyTpeHHsst »Heprus. KomnuuecTBo
TEIUIOTBI W paboTa Kak Mepbl  HU3MEHEHUSI  BHYTPEHHEH  DHEPruu
TEPMOJUHAMHYECKON CUCTEMBI.

Bropoii 3akOH TEpMOJMHAMHUKHA JUII PABHOBECHBIX IIPOLECCOB: YEPE3
3aJJaHHO€ PABHOBECHOE COCTOSIHME TEPMOJUHAMUYECKON CHUCTEMBI IPOXOJUT
eMHCTBEHHAas aguadara. AOCOIIOTHAS TeMIleparypa.

Bropoii 3ak0OH TEpMOAMHAMMKHA JUIA  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXKHO TIEpPe/IaTh TEIUIOTY OT 00JIee XOJIOJHOTO Teja K Oosee HarpeTomy Oe3
komriencanmu (Kiaysuyc). HeoOpaTumMocTh MpUPOTHBIX MPOIIECCOB.

[Tpunnune! aectus TernoBbix MamuH. KITI.

Maxkcumansnoe 3nauenue KITJI. ukn Kapho.

DKOJIOTUYECKHE ACHEKThl MCIOJIb30BaHUSI TEIUIOBBIX ABUrareneid. TemnoBoe
3arpsA3HEHHUE OKPYKAIOIIEH CPEBI.

TexHH4eCcKkre YCTPOMCTBA M TEXHOJOTMYECKHE MPOUECCHI: XOJIOIWIbHUK,
KOHJUITMOHEP, JU3CNIbHBIA U KapOIOpaTOpHBIA ABUTATENH, MapoBas TypOuWHa,
MOJYYEHHE CBEPXHU3KUX TEMIIEPATyp, YTUIM3ALUs «TEIJIOBBIX» OTXOJIOB C
UCITOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOT0 TOIUIMBA JIJIs
BBIPAOOTKHU «TEIJIOBOI» U 3JIEKTPOIHEPTHUU.

Jemoncmpayuu.

W3meHenue Temmneparypsl pu aanadaTuueckoM pacIlIupeHUN.

Bo3znymHoe orauso.

CpaBHeHUE yAETBHBIX TEIUIOEMKOCTEM BEILIECTB.
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CnocoObl U13MEHEHUS BHYTPEHHEH YHEPTUH.

HccnenoBanue annabaTHOTO Mpolecca.

KomnbproTepHble MOAEIH TEIJIOBBIX JBUTATENEH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaKmMuUKym.

N3mepenue yaenpHOoN TENI0EMKOCTH.

HccnenoBanue mpoiecca OCTHIBAHUS BEIIECTBA.

HccnenoBanue annabaTHOTO Mpolecca.

N3ydyeHne B3aMMOCBSI3M DHEPrUU MEXMOJEKYJAPHOTO B3aUMOACHCTBUSA H
TEMIIEPATyPbl KUIIEHUS KUJKOCTEM.

Tema 3. Acpecammnvie cocmoanusn geuwecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHAeHcalus. VcmapeHue W KureHwe. Y JenbHas
TEIJIO0Ta MapooOpa3zoBaHuUs.

HaceimienHble ¥ HeHachlleHHbIE mnapbl. KauecTBeHHass 3aBUCUMOCTD
IJIOTHOCTH W JABJICHUS HACBIIIEHHOTO Iapa OT TEMIIEPATYPHI, UX HE3aBUCHUMOCTH
0T 00bEMa HACKIIIEHHOTO apa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JAaBJICHUS
B JKUJIKOCTH.

BnaxuocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTENbHAS BIIAXKHOCTD.

TBépnoe Teno. Kpucramnmmueckue nu amop(ubsie Tena. AHU30TPONHS CBOMCTB
KpucTaiuioB. [lnaBmenwe wm Kpuctaummzanus. YOelbHas TEIJIOTA IUIABJICHUS.
CyOnumarnusi.

Hedopmanmu tBEporo Tena. Pactsokenue u cxxarue. Cupur. Moayias FOHra.
[Ipenen ynpyrux nedopmaruii.

TennoBoe pacumpeHue XKUAKOCTEH U TBEPABIX TeN, 00bEMHOE U JMHEHHOE
paciidpenue. AHTapMOHM3M TEIUIOBBIX KOJeOaHUN YacTHIl BEIIECTBA KaK MpUYUHA
TEIUIOBOTO paCIIUpPEHUs Tell (Ha KAYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEepTUH B (Pa30BbIX MMEPEX0IaX.

YpaBHeHuUe TEII0BOTO OagaHca.

[ToBepxHocTHOE HaTsmkeHHE. Koa(DpUIIMEHT MOBEPXHOCTHOTO HATSXKCHUS.
Kansapusie sBnenus. J[aBneHne noa UCKPUBIEHHOW MTOBEPXHOCTHIO KUAKOCTH.
®opmyna Jlannaca.

TexHH4eCckrue YCTPOWCTBA UM  TEXHOJIOTHUYECKHE TMPOLECCHL:  XKUIKHE
KPUCTAJLIbI, COBPEMEHHbBIE MATEPUAJIBI.

Jemoncmpayuu.

TemnnoBoe pacmpeHue.

CBoOMlCTBa HACBILICHHBIX TAPOB.

Kunenune. Kurnienue rmpu noHM>XEHHOM JaBJICHUM.

N3mepenue cuiibl MOBEPXHOCTHOI'O HATSKEHUS.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmauunBaHue.
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Kanumisipasie aBiaeHus.

Mopenu HEHPFOTOHOBCKOMW KUJIKOCTH.

CriocoObl U3MEPEHUS BIAXKHOCTH.

HccnenoBanye HarpeBaHus U MJIABJICHUS KPUCTANINYECKOTO BEIIECTBA.

Bunbr nepopmanuii.

Hab6mrogenue manbix nedopmanuii.

Yuenuueckuii sxcnepumenm, navopamopnsvie padomul, nPAKMuUKyMm.

M3ydeHne 3aKOHOMEPHOCTEN UCITAPEHUS JKUIKOCTEN.

N3mepenue yaenpHON TENJI0THI IIABJICHUS JIbJA.

M3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3/yXa M OLIEHKAa Macchl MapoB B
MTOMEIIEHUH.

N3mepenue ko3¢ duiieHTa moBepXHOCTHOTO HATSXKCHUSL.

N3mepenne monyns FOnra.

HccnenoBanue 3aBUCMMOCTH  Jepopmaniuu  pe3MHOBOro oOpasma  oT
MPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. daekTpoauHamMmnka.

Tema 1. dnekmpuueckoe none.

OnekTpu3anus Ten U €€ IMPOSBICHUs. OJNEKTpUYECKUM 3apsna. JlBa Buna
JIIEKTPUYECKUX 3apsAnoB. IIpOBOAHMKM, IMAJIEKTPUKM U IOJIYIIPOBOIAHHUKH.
DOneMEeHTapHbId JJIEKTPUYECKUI 3apsii. 3aKOH COXPAaHEHHS AJIEKTPUYECKOrOo
3apsna.

B3aumoperictBue 3apsanoB. Toueunsie 3apsabl. 3akoH KyoHa.

OnekTpuueckoe nose. Ero neicTere Ha 3JIEKTPUUECKHAE 3aPSbl.

Hampsox€aHocTh  amekTpuueckoro  moss.  [IpoOueiii  3apsn.  Jlunuwm
HaIpPSHKEHHOCTH 3JIEKTPUYECKOr0 NoJis1. OJHOPOIHOE IIEKTPHUUECKOE TTOJIE.

[JoTeHIHAIBHOCTD 3JIEKTPOCTATHYECKOTO TMOJs. Pa3HOCTH MOTEHLMANOB H
HanpsbkeHue. [loTeHnumanpHas SHeprus 3apsga B AJIEKTPOCTATUYECKOM TOJIE.
[ToTennman snexkTpocTaTnyeckoro nosst. CsA3b HANPSHKEHHOCTH MOJIS U Pa3HOCTH
NOTEHIMAIOB ISl AJIEKTPOCTATUYECKOro TMojis (KaKk OJHOPOAHOrO, TaK H
HEOTHOPOJIHOTO).

[IpyHLMT CyNEepNO3ULNAN SIEKTPUUECKUX TOJIECH.

[Tone Toueunoro 3apsnma. Ilome paBHOMEepHO 3apspkeHHOM cdephl. [lone
PaBHOMEPHO 3apsKEHHOro No 00béMy Mmiapa. Ilome paBHOMEpPHO 3apsKEHHOU
OECKOHEYHOM IUIOCKOCTU. KapTuHbl JIMHUN HaNpsXKEHHOCTH H3TUX TOJEH U
HKBUITOTEHIIMAIBHBIX TOBEPXHOCTEM.

IIpOBOAHUKH B AIIEKTPOCTATUYECKOM I10JIE. Y CJIOBHUE PABHOBECUS 3aPsI0B.

JusnexTpuku B DJIEKTPOCTATUYECKOM  IIOJIE. Jusnexrpuueckas
MIPOHUIIAEMOCTh BELIECTBA.
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Konnencatop. DJIEKTPOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTH ILIOCKOTO
KOH/JIEHCaTOpa.

[TapannenbHOE cCoeTMHEHUE KOHIEHCATOPOB. [locnenoBarenbHOe COEqUHEHNE
KOHJIEHCATOPOB.

DHeprusg 3apsSKEHHOT0 KOHAEHCaTopa.

JIBMKEHME 3apsIKEHHOU YACTHULIBI B OJTHOPOJHOM BIIEKTPUYECKOM TIOJIE.

TexHu4eckrue yCTpONCTBA W TEXHOJIOTUUECKHUE TIPOIECCHI: 3JIEKTPOCKOT,
AIEKTPOMETP, DIEKTPOCTATHYECKAasi 3alllUTa, 3a3eMJICHHE DJIEKTPOTPUOOPOB,
KOHJIeHCATOpHkI, reHepaTtop Bau ne ['paada.

Hemoncmpauyuu.

YCTpONCTBO U IPUHIIUII ICHCTBUS 3JIEKTPOMETPA.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUUYECKOE TMOJIE IBYX 3apSKEHHBIX TUIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpOBOAHUKH B IEKTPUUYECKOM IOJIE.

DneKTpocTaTHIeCcKas 3aluTa.

YCTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSIHHOM U IIEPEMEHHON EMKOCTH.

3aBUCUMOCTb  JJIEKTPOEMKOCTH IUIOCKOrO0 KOHAEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOAHUS MEXIY HUMH U JUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3JEeKTPUUECKOTO MO 3apsKEHHOT0 KOHJIEHCATopa.

3apsiaKa U pa3psika KOHJIEHCAaTopa Yepe3 PE3UCTOp.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmMuKym.

OueHka cui B3aUMOJICHCTBUS 3aPSKEHHBIX TEl.

HabGnronenue npeBpallieHrs SHEPTUH 3apsHKEHHOTO0 KOHASHCATOpa B SHEPTHUIO
W3JIy4YCHUS CBETOINO/A.

N3ydeHnne npoTekanus TOKa B LIENHU, COAEPKAILICH KOHICHCATOP.

Pacnpenenenue pa3HOCTH NOTEHMAJIOB (HampspKEeHUsT ) npu
MIOCJIEA0BATEIBHOM COEAMHEHNH KOHAEHCATOPOB.

HccenenoBanue paspsaga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtil 31eKmpuiecKuili mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VcnoBust cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO TOKA. MCTOYHMKH
toka. Hanpsokenne U u D1C €.

3akoH Oma 1 yyacTKa LENu.

DIIEKTpUUECKOE CONPOTHBIICHUE. 3aBUCHUMOCTh COIPOTHUBJIEHUS
OJHOPOJIHOTO MPOBOJHUKA OT €ro JUIMHBI M IUIOIIAAM MONEPEYHOI'O CEUCHMS.
VY 1enpHOe CONMPOTUBIIEHUE BELIECTBA.

ITocnenoBaTenbHOE, MapaLICIBHOE, CMEIIAHHOE COEAUHEHUE ITPOBOJIHUKOB.
Pacuér pazBeTBiE€HHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.
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Pabota snextpuyeckoro Toka. 3akoH [[xoyns—JIenua.

MOIIHOCTh 3JIEKTPUYECKOro TOKa. TemmoBas MOIIHOCTb, BbIJEIseMas Ha
pe3ucrTope.

OJIC u BHYTpEeHHEE COINPOTHUBIICHHWE HCTOYHMKAa TOKa. 3akoH Oma s
MOJHOM (3aMKHYTOM) JJIEKTpUYECKOM I1enyd. MOIIHOCTh MCTOYHHKA TOKAa.
KopoTkoe 3ambikanue.

KoHnaencaTop B 1ienu MocTOsIHHOTO TOKA.

TexHUYecKue yCTpPOMCTBA M TEXHOJOTMUYECKHE ITPOLIECCHI: aAMIIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUMK JIEKTPUUECKON IHEPTUU.

Hemoncmpauyuu.

N3mepeHne CUIbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TOKA OT HAIPSDKEHUS Il PE3UCTOpA,
JaMIIbl HAKAJIUBAHUA U CBETOANO/IA.

3aBUCUMOCTh COIPOTHUBIICHHUS] LUJIUHAPUYECKUX TPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHHS M MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COIIPOTUBJIEHUS MPU MOCTOSSHHOM
HaIpsKEHHUH.

[Ipssmoe nzmepenne DJIC. KopoTkoe 3amMbIkaHHE TAIBBAHUYECKOTO dJIEMEHTA
Y OLICHKA BHYTPEHHETO CONMPOTUBICHHUS.

CrniocoObl coennHeHUs UCTOYHUKOB Toka, IJIC GaTapeil.

HccnenoBanue pa3HOCTH MOTEHLIMATIOB MEXIY IMOJIFOCAMU MCTOYHHKA TOKA
OT CUJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, navopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanue CMEIIAHHOTO COEAMHEHUS! PE3UCTOPOB.

N3mepenne yaenbHOro CONpOTUBIIEHNS IPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKAa OT HANPSKEHUS IS JIAMIIBI
HaKaJIMBaHUSI.

YBenuueHue npenena u3MepeHus aMmrnepMerpa (BoJbTMETPa).

N3mepenue D/1C u BHYTPEHHETO COMPOTUBJICHUSI HICTOYHUKA TOKA.

NccnenoBanne 3aBucumMocty J/[C raapBaHMYECKOro dJE€MEHTA OT BPEMEHH
IIPU KOPOTKOM 3aMbIKaHUH.

Hccnenoanre pa3HOCTH MOTEHIIMATIOB MEXIY MOJIOCAMH MCTOYHHMKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanre 3aBUCMMOCTH TOJE3HONM MOLIHOCTH MCTOYHHMKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3uunbix cpedax.

OnekTpudeckas NPOBOAUMOCTb  PAa3jIMYHBIX  BEIIECTB.  JJIEKTPOHHAs
IIPOBOJMMOCTD TBEPIBIX METAJUIOB. 3aBUCUMOCTH COIPOTHBIICHUS METAJJIOB OT
TemiiepaTypbl. CBEpXIpOBOANUMOCTb.
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DIIEKTPUYECKNN TOK B BaKyyMe. CBONCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKMY. CobcTBeHHas U IIpUMECHAst IPOBOJIMMOCTh
NOJIyIpOBOJHUKOB. CBoiicTBa p—n-nepexoaa. [1omynpoBoIHUKOBBIE TPUOOPHI.

DONEeKTpUYECKU TOK B AJIEKTPOJIUTAX. DJIEKTPOJUTHYECKAS JUCCOLIMALUS.
Onektponus. 3akonsl Dapajes s AIEKTPOIU3a.

DJIeKTpUUeCKUil TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
paspsn. Paznuunble TUIIBI CAMOCTOSITENBHOTO pa3pana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHUECKOE IPUMEHEHHE: Tra3opas3psiaHble
JamIbl, 3JIEKTPOHHO-Iy4eBass TpyOKa, MOJYNPOBOJHUKOBBIE MPUOOPHI: AHMO,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MEIH,
BBITIJIABKA aJTFOMUHUSA, SJIEKTPOHHAs] MUKPOCKOIIHS.

Jemoncmpayuu.

3aBHUCUMOCTB CONPOTHUBIIEHUS METAILIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB IEKTPOIUTOB.

3akoHsbl anekTponn3a Papajes.

HckpoBol pa3psia U IpOBOAUMOCTh BO3AyXa.

CpaBHeHHE POBOAMMOCTH METAIIJIOB U MOJIYIIPOBOJHUKOB.

OnHOCTOPOHHSISE TPOBOAMMOCTD AUOJA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HabGmronenue amekTpoiusa.

W3mepenne 3apsiaa OTHOBAJIEHTHOIO HOHA.

HccnmenoBanre  3aBUCMMOCTH  CONPOTHUBJIEHUS  TEPMOPE3ZUCTOpPA  OT
TEMIEPATYPHI.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU JUOAA.

Du3nyeCcKuil MPAKTUKYM.

Crioco6b! n3MepeHus: GU3NYECKUX BEIMYMH C UCIOJIB30BaHUEM aHAJIOTOBBIX
U UUQPOBBIX U3MEPUTEIBHBIX MPUOOPOB M KOMITBIOTEPHBIX AATUUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJBHBIE MOTPEITHOCTH U3MEPEHUN (PU3NYECKUX BEIHYMH.
O1neHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(u3MYEeCKUX BEIUYHMH, NPOBEPKA MPEMJIOKEHHBIX T'MIOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKUH  DKCIEPHMEHT,
nabopaTopHble pabOThI, TPAKTUKYM).

MexnpeaMeTHbie CBA3M.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kiacce
OCYULIECTBIISIETCS C YUETOM COJIEPIKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€l ¢ KypcaMu
MaTeMaTHUKH, OUOJIOTHH, XUMUHU, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnole nOHAMUA, C6A3AHHbBIE C USYUCHUEM MEM 0008 HAYUHO20
no3HaHuA: SBJICHHWE, HaydyHbId (akT, rumoresa, (pU3MvecKas BEIUUYMHA, 3aKOH,
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TeopHs, HAOIIOJEHUE, HSKCIEPUMEHT, MOJEIUPOBAHUE, MOJAEIb, H3MEpPEHHUE,
MOTPEIIHOCTU U3MEPEHUM, U3MEPUTEIbHbBIE TPUOOPHI, ITU(POBas 1adopaTopus.

Mamemamuxka: peunieHUe CUCTEMbl ypaBHEHUW. JIuHelHas QyHKUMS,
napabosa, runepbomna, ux rpaduku U CBocTBa. TpuroHoMerpudeckue (GpyHKIUH:
CHUHYC, KOCUHYC, TAH['€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
BekTopbl 1 UX MPOEKIMU HA OCH KOOPJAMHAT, CJI0KEHHUE BEKTOPOB.

buonocusa: mexanudeckoe JBMXKEHHUE B KUBOUM npupoae, nuddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKPYXKAroIIeH Cpembl,
yTHIIM3AIUs OWOOPTaHMYECKOTO TOIUIMBA JJIi  BBIPAOOTKH  «TEIUIOBOW» W
AIEKTPOIHEPTUH, MOBEPXHOCTHOE HATSHKEHUE U KAIWJUISIPHBIC SIBJICHUS B IPUPO/IE,
AIIEKTPUUECKUE SIBJICHUS B )KUBOM MPUPOJIE.

Xumusa: NUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOEHHUE AaTOMOB M MOJIEKYI,
MOJIb BEIIECTBA, MOJIApHAs Macca, IOJIYyYEeHWE HaHOMAaTepPHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEJI, KUAKOCTEN U ra3oB, KUJKUE KPHUCTAIIIbI, JIEKTPHUUECKHUE
CBOICTBa METAJIJIOB, DJIEKTPOIUTHYECKAS JUCCOIMAIINS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOITHS.

T'eocpagpua: Bna>xxHoCTh BO3/yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonocua: npeoOpa3oBaHUE JIBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CYXOro U IKUJIKOTO TPEHHS B TEXHUKE, CTATHYECKUE KOHCTPYKIIUU
(KpOHIIITEHH, pemeéTyaTrble KOHCTPYKIIMU), WCIOIb30BaHNE 3aKOHOB COXPAHEHHS
MEXaHHKU B TEXHUKE (TUPOCKON, BOJAOMET U APYTHUE), IBUTaTE€lb BHYTPEHHETO
cropanusi, mapoasi TypOuHa, ObITOBOM XOJIOJAWJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJIy4YeHUS] COBPEMEHHBIX MAaTepualoB, B TOM YHCIIE HAHOMATepUajoB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
ra30pa3psiIHbIC JTAMIIBI, TTOJIYIIPOBOTHUKOBBIE IPHOOPHI, TaIbBAHHKA.

Paznen 4. DaekTpoauHamMuka.

Tema 4. Mazcnummnoe no.e.

B3auMonelcTBUE TOCTOSAHHBIX MArHUTOB M IMPOBOJHUKOB C TOKOM.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKOMH. [IpyHIMD cyneprno3uuun
MAarHUTHBIX TTOJIEW. JINHUM MarHUTHOW MHAYKIIUH.

MarauTtHoe 1moJie IPOBOJHUKA C TOKOM (MPSMOTrO MPOBOJHMKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna Amnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOJYJb. [[BHKEHHE 3apsKEHHOW YaCTHULIbI
B OJTHOPOJITHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

MarnuTtHoe nose B BeuectBe. @eppOMarHeTHKY, Mapa- U JUaMarHeTHKU.

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOAMNUCHIO
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Texnuueckue YCTPOﬁCTBa N TCXHOJOIMYCCKHEC IIPOLCCChI: IMPHUMCHCHHUC

MOCTOSHHBIX MarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYIBTUMETD,
ANEKTPOABUTATENH SIKOOUM, YCKOPUTENH 3JIEMEHTapPHBIX YaCTHII.
Hemoncmpayuu.

Kaptuna  nuHMN  MHAYKOMKM  MAarHUTHOTO  MOJs  IIOJOCOBOIO U
MOJKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTuna nuHuii MaraHuTHOM MHAYKIHMH MO JUIMHHOTO MPSIMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.

B3anmonencTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JewnctBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

Hab6nronenue nBmXeHHs My4yka 3JEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuaMn JEUCTBUS BJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTOAJIEKTPUYECKON CUCTEMBI.

Yuenuueckuii 3xkcnepumenm, 1abopamopusie padomaol, PAKMUKYM.

HccnenoBanre MarHUTHOTO OIS TOCTOSTHHBIX MarHUTOB.

HccnenoBanue CBOMCTB (peppOMArHETHUKOB.

Hccenenoanne n1eMCTBUSI OCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenne cuitbl AMriepa.

N3yueHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIbI TOKA.

OrnpeneneHne MarHUTHOW UHAYKIIMM Ha OCHOBE U3MEPEHUsI CUIIbl AMIepa.

Tema 5. InexkmpomazHumnas UHOYKYu.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOM
uHaykuuu. OJIC uHAyKIMU. 3aKOH SJIEKTpOMarHUTHOM uHAyKuuu Dapanes.
Buxpesoe anekrpuueckoe nozie. Toku Pyxo.

OJC wHAyKUMM B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJIHOM MAarHUTHOM
nozJe.

ITpaBuno Jlenua.

NunyktuBHOCTh. KaTylika WHIYKTUBHOCTM B LENM MOCTOSIHHOTO TOKAa.
SBnenne camonnaykunu. 9J1C caMOMHIAYKIUN.

DHEPrusi MArHUTHOTO MOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckue yCTpONCTBA M TEXHOJIOTMYECKHE MPOUECCH: WHIYKIHOHHAS
Me€4b, COJICHOWU/I, 3allIUTa OT JICKTPU3ALMNU TEJ NIPU ABUKECHUNA B MATHUTHOM T10JIE
3eMJIH.

Jemoncmpayuu.

HaOmronenue sBieHUsI JIEKTPOMArHUTHON MHIAYKITAH.

Uccnenosanne 3aBucumoctd OJIC MHAYKIUH OT CKOPOCTH W3MEHEHUS
MarHMTHOTO MOTOKA.

[OKYMEHT MOATMWUCAH 3/TEKTPOHHOI MOANMCHIO
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ITpasuno Jlenua.

[TameHrie MarHuTa B aTFOMUHUEBOM (MEIHOM) TpyOE.

SIBreHrEe CaMOUHIYKIIUH.

Uccnenosanne 3aBucumMoctd JJ]C caMOMHAYKIIMKM OT CKOPOCTH MU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, npaKmuKym.

UccnenoBanue SBICHUS DJIEKTPOMArHUTHON MHIYKITUH.

OnpeneneHue MHIYKIUU BUXPEBOIO MATHUTHOTO TOJIS.

HccnenoBanue siBICHUSI CAMOUHIYKIIAH.

COopka MOJIenu IEKTPOMAarHuTHOTO FeHepaTopa.

Pasnea 5. Kosiedanus 1 BOJIHBI.

Tema 1. Mexanuueckue konebanus.

KonebarenbHas cucrema. CBOOOJHBIE KOJICOAHUS.

["apMonunyeckue koneOaHus. KnHemarnueckoe U JTUHAMUYECKOE OIHUCAHUE.
DHepreTuuecKkoe ONMHUCAHKUE (3aKOH COXPAHEHMsI MEXaHUYeCKO sHepruu). BoiBoj
JTUHAMUAYECKOTO OMUCAHUs TAPMOHMYECKUX KOJIeOAHUM U3 UX HHEPreTUYECKOro U
KMHEMAaTUYECKOTO ONTMCaHMUSI.

Amvmutyaa u ¢asza kosebaHuil. CBs3b aMIUIMTYIbl KOJE€OaHUN HCXOAHOU
BEJIMYMHBI C aMILJIUTYIaMU KOJIEOaHUH €€ CKOPOCTH U YCKOPEHHUS.

[lepwon u uacrora konebanuii. Ilepron manbix CBOOOAHBIX KOJEOaHMIA
MaTeMaTU4YeCcKoro MasaTHuka. llepuos cBOOOAHBIX KoOJ€OAHUN TPYKUHHOTO
MasiTHUKA.

[Tonsatue o 3aTyxamImux KojaebaHusx. BeinyxneHHbie kojebanus. Pe3onanc.
Pe3onancHass kpuBas. BiusHue 3aryxaHus Ha BHJI PE30HAHCHOW KpHBOM.
ABTOKOIE0aHUSI.

TexHuyeckue ycTpoucTBa M TEXHOJIOTMYECKHUE MPOILIECChl: METPOHOM, Yachl,
Ka4deJid, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuck K0e0aTeTLHOTO ABUKCHUSI.

Habnronenue He3aBUCUMOCTH NIEPHOJIA MAJIBIX KOJIEOAaHUM Ipy3a HA HUTH OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KoiaeO0aHuii U 3aBUCUMOCTH Mepruojia CBOOOIHBIX
KOJICOAHHI OT COTPOTUBIICHHUS.

HccnenoBanne kosneOaHUWU TIpy3a HA MACCHUBHOM MpPYKUHE C IENbIO
dbopmMupoBaHUs MPEICTABICHUN 00 HICATBHON MOJIENIN MPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHHS YPHEPTUH MPU KOJICOaHUSIX Ipy3a Ha MPYKUHE.

HccnenoBannie BRIHYKACHHBIX KOJIEOaHUIA.

Habmronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMuUKyMm.

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOAMNUCHIO
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N3mepenue mnepuona CBOOOAHBIX KOJICOAHWM HUTSHOTO U MPYKUHHOTO
MasiTHUKOB.

N3yyeHue 3aKOHOB JBUKEHHUS TeJa B X0JI€ KoJeOaHUl Ha yIpyroM MojBECE.

N3yueHne NBUKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUH B IPYKUHHOM MAasTHHUKE.

HccnenoBanue yObIBaHUS aMILTUTYAbI 3aTyXalOIIUX KOJICOAHUH.

HccnenoBanne BEIHYXICHHBIX KOJICOAHUI.

Tema 2. dnekmpomacHumHnuple KOneOAHUA.

Konebarenbupiii  koHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIE KOJEOAHUS B
ujcaTbHOM KoyieOaTenbHOM KOHType. ®Dopmyna Tomcona. CBs3b aMIUTATYIBI
3apsijia KOHJEHCAaTopa ¢ aMIUTUTYI0M CUIIbI TOKA B KOJ1e0aTeTbHOM KOHTYpE.

3aK0H COXpaHEHUs PHEPTUH B UACATHBHOM KOJeOaTeIbHOM KOHTYpE.

3aTyxaromnue AIEKTPOMArHUTHBIE KOJIeOaHus. BrinyxneHHbIe
AJIEKTPOMArHUTHbBIE KOJIeOaHus.

[lepemeHHBII TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYAHOE H
JEHUCTBYIOIIEE 3HAYEHUE CHJIBI TOKA W HANpsHKEHUS NpU Pa3iaudHou  ¢dopme
3aBUCUMOCTH MEPEMEHHOTO TOKA OT BPEMEHH.

CuHyconanbHbIi NEPEMEHHBIA TOK. Pe3uCTOp, KOHIEHCATOp M KaTyIllIKa
WHIYKTUBHOCTH B ILIEMH CUHYCOWJAIBHOTO MEPEMEHHOr0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsikeHui.

Uneansubiii  Tpancopmatop. IlpomsBonactBo, mepenaya u moTpebiaeHue
DIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKH TMPU MPOU3ZBOACTBE dJIeKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs AJICKTPOIHEPTUH B TIOBCETHEBHOM KU3HH.

TexHn4eckre yCTpOMCTBA M TEXHOJOTHMYECKHE IPOLIECCHI: JIIEKTPUUYECKUN
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TUHUU AJIEKTpOIepeaay.

Hemoncmpauuu.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJICOaHNs.

3aBUCHUMOCTH 9aCTOTHI CBOOOHBIX KOJICOAHUI OT HHAYKTUBHOCTA U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXaIOUIKX JIEKTPOMATrHUTHBIX KOJICOAHUM.

Mopenb 3JIeKTpOMarHuTHOTO TEHEpaTopa.

BriHyXIeHHbIE CUHYCOUIATbHbIE KOJIeOaHNs.

Pe3ucrop, kaTyilika MHIYKTUBHOCTH U KOHAEHCATOP B IEMU MEPEMEHHOIO
TOKA.

Pe3onaHc mnpu MOCIENOBATEIBHOM COEAWMHEHUU PE3UCTOpa, KaTyLIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.

YcTpoicTBO U PUHIMIT ACHCTBUS TpaHchopMmaTopa.

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOAMNUCHIO
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Mopnenb TMHUY 3JIEKTpONEpe1ayu.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

N3yuenne tpanchopmaropa.

HccnenoBanre NMEPEMEHHOINO TOKa 4YEpe3 IMOCIENOBATENBHO COEIUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnronenue 351eKTpoMarHiTHOTO pe30HaHca.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B IIEMU EPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUNIHbBLE GOIHDL.

MexaHudeckue BOJHBI, YCIOBUS HX pacnpocTpaHeHus. Ilomepeunbie u
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pPAcHpOCTpPAHEHHS W JIJIMHA BOJIHBIL.
CpoiicTBa MEXaHHYECKHUX BOJIH: OTpa)Ke€HHE, MpeJoMJICHUE, HUHTephepeHIus u
nudpaxiys.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. BeicoTa ToHa. TeMOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHUE OKPYKAIOIIEN CPEIBL.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSL U3ITyUYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmHast opueHTanus BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  DJIGKTPOMArHUTHBIX  BOJH:  OTPaXX€HHE,  IPEIOMIICHHUE,
noJisipu3anus, uHTepdepeHuns u qudpakums.

[[Ixana 3MeKTpOMarHUTHBIX BOJIH. [IprMeHeHHe 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMIBI paguOCBsI3U U TeleBUAeHUA. Panronokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAKOIIEN CPEBL.

TexHHUYecKue yCTPOHMCTBA M MNPAKTUUYECKOE NPUMEHEHHUE: MY3bIKaJbHbIE
WHCTPYMEHTBHI, pajiap, paIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neusn,
yJIbTPa3BYKOBas IMATHOCTUKA B TEXHUKE U MEJTULIUHE.

Hemoncmpauyuu.

OO6pa3zoBaHue U pacpOCTPAHEHUE MTONIEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Konebuomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTB JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnronenue orpaxeHus: M NpeJOMIIEHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nnrepdepeHunu u uppakiui MEXaHUYECKUX BOJIH.

AKYCTUYECKHUI pPE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHHUE.

HaGnronenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTBI TOHA C AMIUIUTYAOW H
4acTOTOM KOJeOaHUM.

HccnenoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpa)XeHUe,
npesioMJICHUE, MOspu3anus, Tudpakius, UHTephepeHIus.

Oo6nHapyxeHue nHPaAKPaCHOTO U YIbTPAPUOIETOBOTO U3ITYUCHUM.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMuUKyMm.

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOAMNUCHIO
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N3ydeHne napameTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOnMHENHOE pacupOCTpaHEHHUE CBETa B OJHOPOIHOMU cpene. Jlyu ceera.
To4yeuyHbIli HICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OoTpaxkeHus cBeTa. [locTpoeHne n3o0pakeHui B
iockoM 3epkane. Chepudeckue 3epkaa.

[Tpenomiienue cBeta. 3aKOHBI MIpeIOMIICHUS cBeTa. AOCONIOTHBIN MOKa3aTeNb
npesnoMieHusl. OTHOCUTENbHBIA MOKa3aTesb npeaoMieHus. [IocToSHCTBO YacTOThI
CBETA M COOTHOILIEHHE JUJIMH BOJIH NPHU IEPEXOAE MOHOXPOMAaTHYECKOTO CBETA
4yepe3 rpaHully paszena IByX ONTUYECKUX CPE/l.

Xon nyueit B mpusme. ducnepcusi cBera. CloxHBIM cocTaB 0€JIoro CBeTa.
IIBeT.

[lonHoe BHyTpeHHEEe OoTpakeHHe. [IpenenpHbI yroyu MmojaHOTO BHYTPEHHETO
OTPaKECHMUSI.

CoOuparonie ¥ pacceuBaroniue JuH3bL. ToHKas JsmH3a. DOKycHOE
paccTosTHUE W ONTHYECKass CHjla TOHKOM JIMH3BI. 3aBUCHUMOCTH (POKYCHOTO
pPacCTOSIHUSI TOHKOW C(EepUYEeCKON JIMH3bI OT €€ T€OMETPUU M OTHOCUTEIBHOIO
ITOKA3aTeIIs MPEITOMIICHUS.

dopMysia TOHKOU JIMH3BL. Y BEJIMUYECHUE, JaBAEMOE JIMH30M.

Xon Jy4a, MpOWIEAUIErO JMH3Y MOJ IIPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOM
ontuuecko ocu. Iloctpoenne wu300paXeHU TOYKM W OTpe3Ka MpsMOMl B
CcOOMpAIOIIUX U PACCEUBAIOMIIMX JMH3aX U UX CUCTEMAX.

Onrtuueckue mpubopbl. Pazpemraronias cnocoOHOCTh. ['71a3 Kak onThYecKas
CUCTEMA.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONTUKHU.

BonnoBass ontuka. Wurtepdepennuss cBera. KorepeHTHblE HCTOUYHMKHU.
VYcnoBuss HaOMOAEHUST MAaKCUMyMOB M MHMHMMYMOB B HHTephEpEeHIIMOHHOU
KapTHHE OT JBYX KOIEPEHTHBIX HWCTOYHUKOB. [Ipumepsl Kiraccudeckux
MHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakimonHas pemé€rka. YcClIOBHE HaOII0ICHUS
INIABHBIX ~MaKCUMyMOB IIpM NAJE€HUM MOHOXPOMAaTHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonspuzamnus ceera.

TexHuyeckrue yCTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: OYKH, JyIa,
nepuckon, Qoroamnmnapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, MpOCBETICHUE
OIITUKH, BOJIOKOHHASI ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOAMNUCHIO
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HccnenoBanue npeaoMIIeHUs CBETA.

Hab6nronenue noJHOTo BHYTPEHHETO OTpakeHusl. MoJienb CBETOBO1A.

HccnenoBanre Xo0Ja CBETOBBIX IMYYKOB 4Yepe3 IUIOCKOMapaJIeIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanne CBOMCTB N300paKEHUH B JTMH3AX.

Mogaenn MUKPOCKOIIa, TEJIECKOTIA.

HaGmronenune natepdepeHnm crera.

HabGnronenue 1BeTOB TOHKUX IUIEHOK.

Hab6mronenune nudpaxium crera.

N3yuenune nudpakiinoHHON PErETKY.

Hab6mronenue nudpakiinoHHOTO CIIEKTpa.

HabGnronenue nucnepcuu ceera.

HabGnronenue nonsipusaluu CBeTa.

[IpumeHeHne NoIApOUI0B sl U3YUYEHHS] MEXaHUYECKHUX HaIPsHKEHUH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomuol, npaKmuKym.

N3mepeHune nokazaress MnpeoMIeHUs CTEeKIa.

HccnenoBanne 3aBUCHMOCTH (POKYCHOTO pacCTOSHUS OT BellecTBa (Ha
pUMEPE KUJIKUX JTUH3).

N3mepenrie POKyCHOTO pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

[Toryuenue n300paxkeHus B CUCTEME U3 INIOCKOTO 3epKajla U JINH3bI.

[Tomryuenue n300pakeHus: B CUCTEME U3 JIBYX JIHH3.

KoHcTpynpoBaHue T€NeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxknuu, nHTEpPEpeHInn U MOJSIpU3alii CBETA.

N3yuyeHue noyspusaiuu cBeTa, OTPaKEHHOTO OT MOBEPXHOCTH JTUAIEKTPHUKA.

N3ydenne nnTepdepeHInm 1a3epHOro U3IyYeHUs Ha ABYX MIEIX.

Habnronenue gucnepcun.

Hab6mnronenue u uccnenoBanue AMPPaKMOHHOTO CIIEKTpA.

N3mepeHnune IiMHbI CBETOBOM BOJIHBI.

[Tomyuenue cnekTpa M3Iy4eHHs] CBETOJIMOMA MPU MOMOIIM AU(PPaKIHOHHON
PELIETKH.

Pa3znes 6. OcHOBBI cieliHAJIBbHOM TEOPUU OTHOCUTEIbHOCTH.

['paHuipl  TPUMEHMMOCTH  Kjiaccuyeckod — MmexaHuku.  [loctynaTel
CIIEHUAIBHOW TEOPUU OTHOCUTEIBLHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl. [IpeoOGpa3zoBanusi  JlopeHiia.
YcnoBue npruMHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeEJICHUE
BPEMEHHU U COKPAILICHHUE JIHBI.

DHEprus U UMILYJIbC PESITUBUCTCKON YaCTHLIBI.

CBs13b Macchl € DHEPruel U UMITYJIbCOM PENSTUBUCTCKOW YaCTHULIBI. DHEPTHUS
MIOKOSI.

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOAMNUCHIO
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TexHuyeckue YCTpOMCTBA M TEXHOJOTHUYECKHE IMPOIECChl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTEU 3apsHKEHHBIX YACTHII.

YuyeHnuecKkui SKCIEPUMEHT, Ja00opaTopHbIe padOThI, MPAKTUKYM.

OnpeneneHue UMIyJbCa W OHEPrUU  PEISATUBUCTCKUX 4acTUL (MO
dboTorpadusiM TPEKOB 3apPsHKEHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Paznen 7. KBanroBasi ¢pusuka.

Tema 1. KopnycKyaapho-60110801 0yaiu3m.

PaBHOBeCHOE TeIIOBOE M3Iy4YeHUE (M3IyuyeHHE aOCOIIOTHO YEPHOTO TeNa).
3akoH cmenienus: Buna. 'mnoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

dorordpdext. OnbiTel A. I'. CroneroBa. 3akonsl porodddexra. YpaBHeHUE
OunmTenHa s poroaddexra. «Kpacnas rpanuma» goroaddexra.

JaBnennie cBera (B YACTHOCTH, JaBJICHUWE CBeTa Ha aOCOJIOTHO
MOTJIONIAIOINIYI0 W aOCOJIIOTHO OTpakaroulyto mnoBepxHocTh). OmbiTel 1. H.
JlebOenena.

BomnnoBeie cBolicTBa yactuil. Bomusl ne bpoins. nuHa BosHbl 1e bpoisis u
pasMmepbl  00JacTH  JIOKaNIM3allMK  JBWXKYyIIEWcs dactuibl. KopmyckynspHo-
BOJTHOBOM ayanu3M. Jludpakius >1eKTpOHOB Ha KpUCTasIax.

Cneunduka nsmepenuii B Mukpomupe. COOTHOUIEHUSI HEONPENETEHHOCTEN
['eiizenbepra.

TexHn4eckrue yCTPOMCTBA M TEXHOJOTHMYECKHE MPOLECCHL: CIEKTPOMETD,
dboTodneMEeHT, (HOTONATYMK, TYHHEIBHBI MHUKpPOCKON, COJIHeUHas Oarapes,
CBETOUOI.

Hemoncmpauuu.

®doTodPdeKT HAa yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHemTHETo (GoTodddekra.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBJICHUS  TOJIYIPOBOJAHUKOB  OT
OCBEIIIEHHOCTH.

Ceeroauon.

Conneunas Oarapes.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

HccnenoBanue Gporopesucropa.

N3mepenune nocrosiHHoM [lnanka Ha ocHOBe uccienoBanus Gpororddexra.

HccnenoBanne 3aBUCUMOCTH CUJTBI TOKA YEPE3 CBETOAMO] OT HAIIPSAKEHUS.

Tema 2. Duzuka amoma.

OnpITEl MO KCCIENOBAHHUIO CTpOEHUs aroMma. [lnaHerapHas Mojzenb atoma
Pezepdopna.

[Toctynatel bopa. M3nyuenue u noryiomieHrue GOTOHOB MPHU MEPEXOE aToMa
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIOM.
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Buapl ciektpoB. CIiEKTp ypOBHEN YJHEPTUH ATOMA BOJOPOAA.

CnoHTaHHOE U BBIHYXJEHHOE U3JyuyeHHe cBeTa. Jlazep.

TexHudeckue yCTpOMCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIEKTPabHbIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBII KOMITbIOTED.

Hemoncmpayuu.

Mogens onbita Pezepdopna.

HaOmronenue mMHeNYaThIX CIIEKTPOB.

Y CTpOUCTBO U JEUCTBUE CUETUYMKA MOHU3UPYIOIINX YACTHLL.

Onpenenenne JUIMHBI BOJIHBI J1a3€pHOT0 U3ITYUYEHUS.

Yuenuueckuii skcnepumenm, nabopamopnuie padomul, npaKMuUKym.

HaOmronenue mmHEHYaTOrO CrieKTpa.

HccnenoBanue crnekTpa paspeKEHHOIO aTOMapHOIO BOJAOPOAA U U3MEPEHHUE
nocrosiHHoi PunOepra.

Tema 3. Qu3uka amomnoz20 A0pa u I1EMEeHMAPHBIX YACMUY,.

Hyxnonnas mozpens siapa [eiizenbepra—lBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M3otomnsl.

PanunoaktuBHOCTh. Aunbda-pacnan. DIEKTPOHHBIA M TO3UTPOHHBIA OeTa-
pacnaz. ['amMa-u3inydyeHue.

3aKOH pPaJUOAKTUBHOTO pacmaja. PaguoakTWBHBIE HW30TONBI B TNPHUPOE.
CBoiicTBa MOHHU3UPYIOUIETO H3Iy4YCHHs. BiusHUE pagrMOaKTUBHOCTH Ha >KUBBIE
opranu3mbl. EctrecTBeHHBIN QoH u3mydeHus. JlozumeTpus.

DOHeprus CBsA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledexT maccel sapa.

Anepublie peakuuu. [enenue u cuntes saep. Anepueie peaktopsl. [Ipobremsl
YOPaBISEMOr0 TEPMOSIAEPHOTO CHHTE3a. ODKOJOTHMYECKHE aCIEKTHl Pa3BUTHUSA
AIEPHON IHEPIETUKHU.

Metonbl perucTpanuy U UCCIAEA0BAHUS AJIEMEHTAPHBIX YACTHII.

@yHIaMEHTaJbHbIE B3aUMOJCHUCTBUSA. bDapHOHBI, ME30HBI U JIENTOHBI.
[IpencraBinenne o CtanaapTHoi Moaenu. KBapk-TriirooHHas MOJENb aJpPOHOB.

®uzuka 3a npenenamu CrangapTHol Mojenu. TéMHas Martepus U TEMHas
DHEPIUsl.

EanHcTBO PU3nyecKkoil KapTUHBI MUPA.

TexHu4eckue yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Bunbcona, saepHbIi  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas OomoOa,
MarHUTHO-PE30HaHCHask ToMorpadus.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKMUKyM.

HccnenoBanne TpekoB 4acTHIl (110 TOTOBBIM (GoTOrpadusim).

HccnenoBanue paanoakTUBHOTO (JOHA C UCTIOIB30BAHUEM JI03UMETDA.

N3ydenue noriouieHust 0eTa-4acTUl] aTFOMUHHUEM.

Pa3zgen 8. JiieMeHTBI ACTPOHOMUH M aCTPOPU3MKH.
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Otanel pa3BUTUSL aCTpOHOMUU. [[puKiiagHOE U MUPOBO33PEHUYECKOE 3HAUECHUE
acTpoHOMHUH. [IpuMEHUMOCTh 3aKOHOB (U3UKUA Il OOBACHEHHUS MPUPOJbI
KOCMHUYECKNX OOBEKTOB.

Metonpl acTpoHOMHUYECKHUX HccienoBaHuid. COBpEMEHHBIE ONTHYECKUE
TEJISCKOTIBI, PAIUOTEIICCKOIIBI, BHEATMOC(EpHAsT aCTPOHOMHUS.

Bun 3BénHoro nHeba. CosBe3ausi, spKue 3BE3NBI, IUIAHETHI, UX BHIAMMOE
JIBHOKCHHE.

ConHeunas cucteMma.

Connne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CostHIA U 3BE3I.

3BE3/1bI, KX OCHOBHBIC XapaKTEPUCTHUKHU. J[MarpamMmMa «CreKTpaabHbINA KJIacc —
CBETUMOCTE». 3BE3JBI TJIABHOM ITIOCIEIOBATEILHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY» JUIsl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHYTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXO0XKACHUH U 3Bomtonuu CoJHIa U
3BE3J1. DTambl )KU3HU 3BE3]I.

Mineunbiii [Iyte — Hama I'amaktuka. [lonmoxkenue u aBwxkeHue CosiHIA B
lNanaktuke. Tunsl ramakTuk. PaguoranakTuku v kBa3apbl. YEpHBIE IBIPHI B SIpax
rajlakTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06sa. Pazberanue rajgakTuk.
Teopus bonpiioro B3psiBa. PeIMKTOBOE U3ITyYEHHUE.

Macmrabnas crpyktypa Beenennoit. MertaranakTuka.

Hepeménnpie mpo6ieMbl aCTPOHOMHUM.

Yuenuueckue nabnrooenus.

HaGmronenus 3BE3MHOT0 HeOGa HEBOOPYXKEHHBIM IJ1a30M C HCIOJIb30BaHUEM
KOMIBIOTEPHBIX MPUIOKEHUHN ISl OMPEACIICHUS TTOJI0KEHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE c03Be3qus CeBepHOIro MOJyIIapus U SpPKUE
3BE3 b,

HaGmronenuss B Teneckon JIyHBI, TIJIaHeT, TYMaHHOCTEH U 3BE3IIHBIX
CKOILJICHUM.

Pu3nyecKuil MIPaKTUKYM.

CnocoObl n3Mepenus: (U3NYECKUX BEIUYMH C UCIOJIH30BAaHUEM AHAIOTOBBIX
U UGPOBBIX U3MEPUTEIBHBIX TPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CUCTEM.
AOCOIOTHBIC U OTHOCUTEIbHBIE TOTPEITHOCTH U3MEPEHUN (HU3UYSCKUX BEITUYHH.
OneHKa TpaHull MOTPEITHOCTEM.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(Gu3MUEeCKUX BEIUYHMH, NPOBEpKA MPEMJIOKEHHBIX T'MIOTe3 (BbIOOp U3 pador,
OMMCAHHBIX B  TEMAaTHYECKHUX  pazjenax «YUYCHUUYECKHH  DKCIICPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM ).

O6o0maromniee NOBTOPEHUeE.
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O06o0uIeHne U cucTemMaTu3alus CoJlepKaHusl pa3zieloB Kypca «MexaHukay,
«MonekynspHas ¢u3uka U TEpMOJAUHAMUKAY, «DNEKTpoaArnHaMuKay, «Konebanus
U BOJHBD, «OCHOBBI CHENHAIBHON TEOPUM OTHOCUTEIBHOCTH», «KBaHTOBas
busmnKa», « DIEMEHTHI aCTPOHOMHUH U aCTPODU3UKIY.

Ponp ¢u3ukm W acTpOHOMHUHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATHYECKOU c(epax nesTeIbHOCTH YEIOBEKa, POJb U MECTO (PU3UKU
Y aCTPOHOMMH B COBPEMEHHOW HAyYHOUW KapTUHE MUpPA, 3HAUECHUE ONKCATEIbHOM,
CUCTEMATU3HUPYIONIEH, OOBSICHUTEIPHOW W  MPOTHOCTUYECKOW  (yHKIIUN
bu3ngecKoil TeopuH, posib (U3MIECKON TeOprur B (POPMUPOBAHUH MPEACTABICHHM
0 ¢u3MUeCKOW KapTHHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM pSIy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABICHUN O IPUPO/IE.

MexnpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢usuku yrayonéHHoro ypoBHa B 11 kjacce
OCYILECTBIISIETCSA C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€M C KypcaMu
MaTeMaTHUKH, OUOJIOTUH, XUMUHU, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmnole noHAmMuUA, C6A3AHHbBIE C USYUECHUEM MEMO008 HAYUHOZ0
nO3HAHUA: SBJICHWE, HAay4YHbIA (DakT, rumoresa, Guamyeckas BEIWYMHA, 3aKOH,
TEOpHsl, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, H3MEpPEHHUE,
NOTPELTHOCTH U3MEPEHUM, U3MEPUTEIbHBIE TPUOOPHI, U POBast 1a00paTOpusl.

Mamemamuka: pelIeHUE CHUCTEMBl ypaBHEHUW. TpUTrOHOMETpUYECKUE
(GYHKIMHM: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXAECTBO. BEKTOpPBI M MX MPOEKIMH HA OCH KOOPJMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37IeMEHTApHBIX (QYyHKUUNA. [Ipu3Haku mNOMOOMS TPEYTrOJBHUKOB,
ompeiesICHHE TUIOMIAIU TIIIOCKUX (Uryp u o0bEMa Tell.

Buonozua: >nexTpuueckue SBICHHUS B JKUBOM mpupoje, KoseOaTelbHbIE
JIBWKEHUS B JKMBOM THPHUPOJE, SKOJOTMYECKHE PHUCKH TNPH IMPOU3BOJCTBE
AIEKTPOIHEPTUH,  DJIEKTPOMATHUTHOE  3arpsi3HEHHE  OKPYKAIOUIEH  CpEnbl,
yIbTPa3ByKOBasi JMATHOCTUKA B MEIUIIMHE, ONTUYECKHE SBJICHUS B >KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsA CTPYKTYypa TBEPIBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM PpEIIETKH, CHEKTPalIbHBIN
aHaJu3.

T'eocpaghusa: wmarHuTHbIE MOJIOCA 3€MIIM, 3aJ€KH MAarHUTHBIX Y,
(boTOChEMKA 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSIHHBIX MArHHUTOB, JJIEKTPOMAarHuTOB,
3JIEKTpo/IBUraTeNb SIKOOM, reHepaTrop MEPEeMEHHOro TOKa, MHIYKIMOHHAas Ieub,
JMHUM 3JIEKTPONEpeay, 3JIEKTPOABUraTelb, pajap, paiuonpuEMHUK, TEIEBU30D,
aHTeHHa, tenepoH, CBY-meub, ynabTpa3ByKoBas JUarHOCTUKa B TEXHUKE,
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MPOEKIIMOHHBIN amnmnapar, BOJOKOHHAs ONTHKA, COJIHEUHas OaTapesi, ClIyTHUKOBbIE
MPUEMHHKH, JIEPHAs SJHEPTETUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHSL.
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[IJTAHAPYEMBIE PE3VIJIbTATBI OCBOEHHMSA [TPOI'PAMMEI I10 ®U3UKE
HA VYPOBHE CPEIHEI'O OBHIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VYJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHHS YyueOHOro mpeamera «Du3uKay
JIOJKHBI OTPAXaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYarOIIMXCSl PYKOBOJACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW MO3UIUEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAlM{, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIECHMH, COOTBETCTBYIOIIMX
TPaJUIIMOHHBIM IEHHOCTSAM POCCHUUCKOrO OOIIECTBAa, PACHIMPEHUE >KUIHEHHOTO
ONBITA U OMNBITA JAEATEIBHOCTH B IMPOLIECCE PEANN3ALMNA OCHOBHBIX HAIIPABICHUN
BOCIIUTATENIBHOU JESITENBHOCTH, B TOM YHUCIIE B YACTH:

IrPa’kKIAHCKOT0 BOCTIMTAHMSA:

e c(opMUPOBAaHHOCTh TpaXJAHCKOM  MO3UIMU  OOydYaromerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUIICKOTO 00IIECTBA;

e TMPUHATHE TPAAUIHUOHHBIX OOIIEYEIIOBEYECKHUX TyMaHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO ACATEIBHOCTh B MHTEPECAX IPAXKIAAHCKOTO
oOlIecTBa, Yy4yacTBOBaTb B CaMOYINpaBJIE€HUH B 00Opa30BaTEIbHOM
OpraHu3alNy;

e YMEHHME B3aWUMOJEWCTBOBATH C  COLHAIBHBIMH HWHCTUTYTAMH B
COOTBETCTBHUH C UX (YHKIHUSIMHU ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW W BOJIOHTEPCKOU EATEIBHOCTH.

NATPHUOTHYECKOT0 BOCIIMTAHUS:

e chOpMUPOBAHHOCTH POCCUNCKOU TpakIaHCKOU UJICHTUYHOCTH,
NaTpuOTU3MA;

e IICHHOCTHOE OTHOLICHWE K TOCYAApPCTBEHHBIM CHUMBOJIAM, JOCTHKCHUSAM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

e c(hopMUPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3TUYECKOTO IMOBE/ICHNUS;

e CIOCOOHOCTH OLEHMBATh CUTYallMI0O U IPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM
YyuCJe B ACATEIbHOCTH YUYEHOTO;

e OCO3HAHHUE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMUMUBOIO OYIyIIETO.

3CTETHYECKOI0 BOCIIMTAHMA:

e DOCTETHMYECKOE OTHOLIIEHWE K MHUpPY, BKJIIOYas OCTETUKY HAy4HOTO
TBOPYECTBA, MPUCYILIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIUTAHMSA:
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e UHTEpPEC K pa3iuuHbIM cepam MpodhecCHOHATHHON JeSTEILHOCTH, B TOM
YHUclie CBS3aHHBIM C (U3MKOW © TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HaHHBIN BRIOOp Oymymiel mpodeccuu U pearTu30BbIBaTh COOCTBEHHBIC
YKU3HCHHBIC TUUTAHbL;

e TOTOBHOCTb W CIIOCOOHOCTh K O0Opa3oBaHUI0O W CaMOOOpPa30BaHUIO B
o0nacTu (GM3HMKHU HA MPOTSHKEHUH BCEH JKU3HU.

IKOJOTHYECKOr0 BOCTIMTAHHUS:

e c(hOPMUPOBAHHOCTH IKOJIOTMYECKON KyJIbTYpbl, OCO3HAHUE TJI00ATBHOTO
XapakTepa KOJIOTUUECKUX MPoOIem;

e IUIAHHPOBAHUE W OCYLICCTBJICHHE JCUCTBUM B OKPYXAKOLIECH Cpeae Ha
OCHOBE 3HaHUS 1IeJIe YCTOMYMBOrO pa3BUTHS YEIIOBEUECTBA;

e pACHIMPEHHUE OMNBITa JEATEIBHOCTH SKOJOTHYECKON HANpaBIIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH N0 (PU3HUKeE.

LHEHHOCTH HAYYHOI0 MO3HAHHUS:

e c(opMUpPOBAaHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKHU;

e OCO3HAaHHE IIEHHOCTM HAYYHOM JESTEIIbHOCTH, TOTOBHOCTh B MPOIECCE
U3Y4CeHUS (PU3UKH OCYIIECTBISATh MPOEKTHYI0 U HCCIEI0BATEIbCKYIO
NEeATeTLHOCTh HHANBUAYATBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHBIE YUeOHbI€e AeiicTBHS
ba3oBble JJornyeckue aelcTBUA:
e CaMOCTOSITEIBLHO  (OPMYJIHUPOBATh W  aKTyaJU3UPOBaTh MpoOJeMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
e ONpEACHATh LEJIH JCATEIbHOCTH, 3aJaBaTh MapamMeTpbl U KPUTECPUH HX
JIOCTHOKEHHS,
e BBISBJISITH 3aKOHOMEPHOCTH H TMPOTHBOPEUMSI B PacCMaTPUBACMBIX
(bU3NYECKUX SIBJICHUSX;
e pazpabaThIBaTh IUIAH PEIICHUS MPOOJIEMBbI C YIETOM aHAIM3a UMEIOIINXCS
MAaTEPUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
e BHOCUTh KOPPEKTHUBBI B JI€SITEIBHOCTh, OILICHUBAaTh COOTBETCTBHE
pe3yJIbTATOB IIEJSIM, OLICHUBATh PUCKHU MOCIIECACTBUM A TEIbHOCTH;
e KOODJMHMPOBATH M BBHIMIOJHATH pPabOTy B YCIOBHSAX PEAIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOJICHCTBUS,
e Ppa3BUBATh KPEATUBHOE MBIIIICHUE TTPU PEIICHUH KU3HEHHBIX MPOOIIEM.
ba3oBble ucciieoBaTe/IbCKHe AeiiCTBUS:
e BJIAQJETh HAYYHOW TEPMHUHOJIOTHMEH, KIIOUEBBIMU TOHATUSIMH U METOJAMH
bu3nYeCcKOi HAYKH;
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e BIIAJIETh  HaBbIKAMU  Y4YEOHO-HCCIEJOBATENbCKOM W MNPOEKTHOU
NEATeIBHOCTH B 00JacTH (PU3UKHU, CIIOCOOHOCTBIO W TOTOBHOCTHIO K
CaMOCTOATENIbHOMY TIOMCKY METOJOB pEIIeHUs 3a1ady  (PU3UYECKOro
coJiep KaHusl, MIPUMEHEHHIO PA3JIMYHbIX METOJOB MO3HAHUS;

e BIJIAJIETh BUJAMHU JEATEIBHOCTH IO IOJYYEHUIO HOBOI'O 3HAHUSA, €ro
MHTEpHpETALNN, TPE0OPa30BAHUIO U IPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX
CUTyallMsIX, B TOM YHCJIe MPU CO3JaHUM YUYEOHBIX MPOEKTOB B 00JIACTH
busuKy;

e BBIBIISITH INPUYMHHO-CJIEACTBEHHBIE CBA3M U aKTyaJIM3UPOBATH 3aJady,
BBIJIBUIaTh TUIOTE3y €€ peleHus, HaXOAUTb apryMEHThl IS
JIOKa3aTelbcTBa CBOMX YTBEPIKICHHM, 3a7aBaTh MapamMeTpbl U KPUTEPUU
pelieHus;

e AHANM3HMPOBATH IMOJYYEHHBIE B XOJ€ PEIICHHsS 33Jaud pe3yIbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTD, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCIIOBHUSIX;

e cTaBUTh U (OpMyIUpOBaTh COOCTBEHHBIC 3a7aud B 00pa30BATEIbHOMN
JeSITEJIbBHOCTH, B TOM YHUCJIE€ IPU U3YUEHUH (DU3HKY;

e J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

e yMETh MEPEHOCUTh 3HAHMS MO (QU3NKE B NPAKTUYECKYIO OOJACTh
KU3HEIEATEIbHOCTH;

e YMETb MHTEIPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTell;

e BBIJBUTaTh HOBBIEC UJIEHU, IPEJIAraTh OPUTUHAIBHBIE MOX0/bI U PELICHMUS;

e CTaBUTH MPOOJIEMBI U 33J]a4H, TOMYCKAIOIUE albTEePHATUBHbBIC PEILICHMUS.

Pa6ora ¢ undpopmanmeii:

e BJAJETh HaBBIKAMHU MOJIy4€HUA HH(POpManMKU (PUIUUECKOTO COACPIKAHUS
U3 HWCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSATEJIBHO OCYIIECTBIISTH IOHUCK,
aHaJlIM3, CUCTEMATHU3AlMI0 M HHTEPHpPETALHI0 MHPOPMALUU PA3THYHBIX
BUJIOB U (hOPM MPECTaBICHUS;

e OIICHUBATh JOCTOBEPHOCTH HHPOPMAIIHH;

e HCIOJb30BATh CpPEACTBA HWH(OPMAIMOHHBIX W KOMMYHHMKAIlMOHHBIX
TEXHOJOTHA B  PEHICHWH KOTHUTUBHBIX, KOMMYHHMKATHBHBIX U
OpraHU3allMOHHBIX 3a7a4 C COOJIOJEHHEM TpeOOBAaHUN HSPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcOoCOEpeKeHUs, MPaBOBBIX U
TUYECKUX HOPM, HOPM MH(DOPMAITMOHHOW O€30MaCHOCTH;

e CO3/1aBaTh TEKCThl (PU3MYECKOTO COAEPM AHUSA B pazIuM4HbIX (opmarax c
yu4€TOM Ha3HayeHWs: WHGOpPMalMU M LEJIEBOM ayAUTOPUM, BBIOUpas
ONTUMAaJIbHYIO (POPMY MPEACTABICHUS U BU3YyAIU3ALIUH.

KoMMyHMKATHBHBIE YHHBEPCAJIbHbIC Y4eOHbIE NeHCTBHA:
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e OCYIIECTBJIATh OONIEHWE HA YypOKaX (U3UKK W BO BHEYPOUHOH
JEATEIIbHOCTH;

e pacno3HaBaTh MPEANOCHUIKM KOH(QIUKTHBIX CUTyalldd M CMSr4yaTh
KOH(JIUKTHI;

e Pa3BEPHYTO W JIOTMYHO H3JIaraTh CBOX TOYKY 3PEHHUS C MCHOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

e IMOHMMATh M  KCHOOJB30BATh  MPEUMYIIECTBA  KOMAaHIHOH U
WHANBHUAYAIbHON paboThI;

e BbIOMpATh TEMATUKy U METOAbI COBMECTHBIX JEHCTBHI C yd4€TOM 0OLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4j€Ha KOJUIEKTHBA,;

e IIPUHMMATHh LEIU COBMECTHOM JEATEIBHOCTH, OPraHU30BBIBAaTbH U
KOOPJIMHUPOBATh JEUCTBUSA 1O €€ JOCTHKEHHIO: COCTaBIIATH ILIAH
JNEUCTBUMN, paCIpPeNesATh POJIM C YYETOM MHEHUW YYaCTHUKOB, 00CYKIaTh
pE3yNbTaThl COBMECTHOM pabOTHI;

e OLICHMBATh KAayeCTBO CBOEr0 BKJIAJa M KaXKJOI0 YYaCTHUKA KOMaHIbl B
001Ut pe3yabTaT o pa3pabOoTaHHBIM KPUTEPUSIM;

e IIpe/UIaraTb HOBBIE IPOEKTHI, OLEHHUBATh HJEU C IO3ULIHUH HOBU3HBI,
OpPUTHMHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

e OCYLIECTBIIATh MO3UTHBHOE CTPATETHYECKOE IMOBEAEHUE B Pa3JIMYHBIX

CUTyallMsiX,  MPOSIBIATH  TBOPUYECTBO U BOOOpakeHUE,  OBITH
WHULIMATUBHBIM.

PeryasiTuBHbIe YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUS

Camoopranusanus:

e CaMOCTOSITEIIPHO OCYIICCTBJIATh TO3HABATEIbHYIO JICATCIBHOCTh B
obnmacTu (GU3NKK W aCTPOHOMHUH, BBISBISATH MPOOJEMBI, CTAaBUTh H
bopMyIMpOBaTh COOCTBEHHBIE 337a4H,

e CaMOCTOSITCIIPHO COCTABJIATH IJIaH PEIICHUS PAacYETHBIX W KaueCTBCHHBIX
3aJ1ay, IJIaH BBITIOJHEHUS MPAKTHUYECKOW PabOThI ¢ yU4ETOM HMEIONIUXCS
peCypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATMIOYTEHUM;

e JIaBaTh OIEHKY HOBBIM CHUTYaIlHsIM;

e pacmmmpsaTh paMKH y4eOHOTO TIpeAMETa Ha OCHOBE  JIMYHBIX
MPEATIOYTCHUH;

e JleJaTh OCO3HAHHBIN BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTH 32 PEIICHNUE;

e OIIEHUBATH MPUOOPETEHHBIN OIIBIT;

e CmocoOcTBOBaTh (HOPMHUPOBAHUIO U TPOSIBICHUIO SPYIUIUUA B 00JIACTH
(GU3UKK, TIOCTOSHHO MOBBINIATH CBOM 00pa30BATENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJILHBI HHTEJJIEKT:
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e JIaBaTh OIICHKY HOBBIM CUTYaIIUsSIM, BHOCUTh KOPPEKTUBEI B ICITCILHOCTD,
OIICHHBATh COOTBETCTBHE PE3YyJIbTATOB IIEIISIM;

e BIIAJIETh HAaBBIKAMHU II03HABATEILHON pediekcur Kak OCO3HAHHS
COBEpIIIaeMbIX JICHCTBUH M MBICIIUTEIIBHBIX IPOIIECCOB, HX PE3yIHTATOB U
OCHOBaHUI;

e HCIIOJBH30BaTh MPUEMBI peIICKCUU IS OIEHKH CHUTYallud, BBIOOpa
BEPHOTO PCIICHUS;

e yMETh OIICHWBATh PUCKH W CBOEBPEMEHHO MPUHUMATH PEIICHUS 10 UX
CHIDKCHHIO;

e TMPUHUMATH MOTHUBBI M aprYMEHTHl JAPYTHX MPH aHAIW3E PEe3yIbTaTOB
NEeATEILHOCTH,

e TIPUHUMATH ceOsl, TOHMMAas CBOM HEJIOCTATKH M JJOCTOUHCTBA,

e TMPUHUMATH MOTHUBHI M aprYMEHTHl APYTHX MPH aHAINW3E pPEe3yIbTaTOB
JeSATCIIbHOCTH,

e IIPU3HABATh CBOE MPABO U MPABO JPYTUX Ha ONTHOKH.

B mporecce MOCTHMKEHUS JIMYHOCTHBIX PE3YJIbTAaTOB OCBOCHHUS IPOTPAMMBI I10
bu3uke Ui YpOBHS CpeIHEro oOmero oOpa3oBaHUs y OOydYaroIIUXCs

COBEPIIICHCTBYETCS AMOITMOHAIIbHBIN WHTEJUICKT, TIPEAOIararo A
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HaHHUS,  BKJIIOYAIOMIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPaBJICHUs Pa3BUTUSL COOCTBEHHOU
AMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

e CaMOPETYJIMPOBAHHUS, BKIIIOUAIOIIETO CAMOKOHTPOJIb, YMEHHE NMPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJEHUE, CIOCOOHOCTh aJanTUPOBATHCS K
HYMOLIMOHAIBHBIM H3MEHEHUSIM U MPOSBIATH TMOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTpPEHHEH MOTHBAIIMH, BKIIOYAIOUIEH CTPEMIICHUE K JOCTHXKEHUIO LIeJN
U yCIiexXy, ONTUMU3M, UTHUIIMATUBHOCTh, YMEHHE JIeWCTBOBATh, UCXOMS U3
CBOMX BO3MOKHOCTEH;

e OMIIATUH, BKJIOYAIOIIEH CHOCOOHOCTh TOHMMATh AMOIMOHAIBHOE
COCTOSIHUE JpPYIMX, YYWUTHIBaTh €ro IpPU OCYIIECTBICHUH OOIICHMUS,
CHOCOOHOCTB K COYYBCTBHIO U COTIEPEKUBAHUIO;

e COLMANBHBIX HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTh  BBICTpauBaTh
OTHOUIEHUSI C APYIMMH JIIOJIbMH, 3a00THTHCS, MPOSIBISATH HMHTEpPEC H
paspemiatb KOH(MIUKTHI.

I[TPEAMETHBIE PE3VJIbTATDBI
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K xonmy oOyuenuss B 10 knacce mnpenMeTHbIE pe3ysbTaThl Ha YIIyOJEHHOM
YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMMUXCSI YMEHUM:

e TMOHUMATh poOJdb (U3UKK B DKOHOMHUYECKOM, TEXHOJOTHUYECKOH,
HKOJIOTUYECKOHN, COIMAIbHOW M JITHYECKOM cdepax IesaTeTbHOCTH
4eJI0BEKa, POJIb U MECTO (DM3HKH B COBPEMEHHOW HAyYHOW KapTHHE MUPA,
3HAUEHHUE OINUCATEIbHON, CHUCTEMATU3UPYIOLIEH, OOBICHUTEIBHOU W
NPOTHOCTHYECKOW ~ QyHKUMN  (puU3MYecKkoil Teopum —  MEXaHUKH,
MOJICKYJIIPHON (PU3UKU M TEPMOAMHAMUKH, POJIb (HU3UYECKON TEOPHUH B
dbopMHUpOBaHUY TIPEACTABICHUHN O (PU3UIECKON KapTHHE MUPA;

e paszmuyaTh YCJIOBUS TPUMEHUMOCTH MOJENeH (U3ndeckux Ten u
MpOLIECCOB (SIBIGHUM): HWHEpIMaNbHAas CHUCTEMa OTCuYéTa, aOCOJIOTHO
TBEPAOE TEJIO, MaTepUalibHasg TOYKA, PABHOYCKOPEHHOE JBUIKECHUE,
CBOOOJHOE mMajJeHue, aOCONIOTHO ympyras jaeopmariusi, aOCOITIOTHO
yIpyroe u abCOMOTHO HEYNPYroe CTOJIKHOBEHUS, MOJIENIN ra3a, KUIKOCTH
U TBEPJOTO (KPUCTAILUTMYECKOT0) Teja, UACabHBIN ra3, TOUCUHbIN 3apsi,
OJIHOPOJIHOE JJIEKTPUUYECKOE T0JIE;

e pasnuyaTh yclOBUS (TpaHHUIbI, 00JACTH) MPUMEHUMOCTH (PU3NIECKUX
3aKOHOB, MOHMMAaTh BCEOONIMI xapakTep (yHIaMEHTAJIBHBIX 3aKOHOB U
OTPAHUYEHHOCTH UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

e AHANM3HPOBATH M OOBSICHATH MEXaHUYECKHE TIPOIECCHl U SIBIICHUSA,
UCIIOJIb3Yys. OCHOBHBIE MOJIOKEHUS U 3aKOHbl MEXAHUKHU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBIKEHUS, (POPMysIbl KHUHEMATHKH DPaBHOYCKOPEHHOIO
JBIOKEHUS, TpeoOpasoBaHus [amuiess uisi CKOPOCTH W TEpeMelleHUs,
3akOHbl HpIOTOHA, TPUHUOUN OTHOCUTEIBHOCTH [ 'anmuies, 3aKOH
BCEMUPHOI'O TATOTEHUS, 3aKOHbI COXPAHECHHS UMITYJIbCA U MEXAHUYECKON
DHEPTUHU, CBSI3b PabOTHI CUJIBI C M3MEHEHHEM MEXAHMYECKOW JHEpruH,
YCJIOBUSI paBHOBECHs TBEPIOrO Tena), NpPU OSTOM HCHOJIb30BATh
MaTEMaTHYECKOE BBIPAKEHUE 3aKOHOB, yKa3bIBaTh YCIIOBHUS
MPUMEHUMOCTH (PU3HYECKUX 3aKOHOB: MpeoOpazoBanmii [ anmies, BTOporo
U TPEThEro 3aKkOHOB HBIOTOHA, 3aKOHOB COXPAHEHUS HMIYJbCa U
MEXAHUYECKON IHEPrUH, 3aKOHA BCEMUPHOTO TATOTEHHUS;

e AHANM3HUPOBATH U OOBSCHATH TEIUIOBBIC MPOIIECCHl U SBIICHUS, UCIIONb3YS
ocHoBHbIe TmoJoxkeHUss MKT wu 3akoHBI MoOJEKyJIsapHOW GUBUKH U
TepMOJMHAMHUKUA (CBA3b JaBJCHUS HWJEAJbHOTO Ta3a CO CpeaHel
KMHETUYECKOW SHEPrUed TEIUIOBOTO JBHMXKEHUS M KOHIIEHTpALUEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEIHEHM KHUHETUYECKON
DHEPrUEN TEIJIOBOIO JBMKEHUS €r0 YacCTHll, CBA3b JIABJICHUS UACAIBHOTO
raza C KOHLEHTpAlMEW MOJEKYJ] MU €ro TEMIIEpaTypou, YpaBHECHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJUHAMUKH, 3aKOH
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COXpPaHEHHSI SHEPrMU B TEIUIOBBIX MPOIECCax), MPU ATOM HCIOJIL30BaTh
MaTEMaTHUYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIIOBHUS
MIPUMEHUMOCTH ypaBHeHUsI MeHeneeBa—Knaneipona;

e QAHANM3UPOBATh M OOBACHATH ODJIICKTPUUCCKHE SBJICHHUS, HCIIOIb3YS
OCHOBHBIC TOJIOKCHHUS M 3aKOHBI DJICKTPOAMHAMHUKH (3aKOH COXpPaHCHUS
AIEKTPUYECKOTO 3apsja, 3aKOH Kyiona, MOTCHIIMAITBHOCTD
AIEKTPOCTATUYECKOTO TMOJIS, MPUHUIUN CYNEPHO3UIUUA SICKTPUUECKHUX
MOJIEH, MPU 3TOM YKa3blBasl yCJIOBHsS NPUMEHUMOCTH 3akoHa KyiioHa, a
TaKKe MPAKTUYECKU BaXKHbIE COOTHOIIEHHUS: 3aKOHbI OMa IJis ydacTka
Henu W JUId 3aMKHYTOM JJIEKTpUYECKOW wnenu, 3akoH Jlxoyma—JleHna,
npaBuwia Kupxroda, 3akonsr Dapajes AJ1sl 3JeKTPoJIn3a);

e OIKCHIBaTh (HU3UYECKUE TPOIECChl M SIBJICHUS, HCIOJIB3YS BEIUYUHBI:
MEPEMENIECHHUE, CKOPOCTh, YCKOPEHHE, UMITYJIBC TEJIA U CUCTEMBI TEN, CUJIA,
MOMEHT CHJIbI, JAaBJICHWE, TMOTCHUUAIbHAA DSHEPTUS, KUHETHUYECKAs
DHEPrus, MEeXaHWuyecKas SHeprus, padoTa CHIIBI, IEHTPOCTPEMHUTEIHLHOE
YCKOpEHHE, Cuja TSHKECTHU, CUia YIPYTroCTH, CUJIa TPEHHUS, MOIIHOCTbD,
DHEPrusl B3aMMOJCHCTBHUS Tela ¢ 3eMi€i BOMM3M €€ TOBEPXHOCTH,
sHEprusi ynpyroil aedopmanud MPYKUHBI, KOJIUYECTBO TEILJIOTHI,
abCcoJIIoTHAs TeMmIepaTypa Telia, paboTa B TepMOJUMHAMHUKE, BHYTPECHHSS
DHEPrusl HJACAUTHPHOTO OJHOATOMHOIO Ta3a, paboTa HJCAIBHOrO Trasa,
OTHOCHUTEJIbHAA BJIAXKHOCTh Bo3ayxa, KIIJI wuaeasmbHOro TEIIOBOTO
JIBUTATENSA; IEKTPUUYECKOE TOJIE, HAPSKEHHOCTh 3JIEKTPUUECKOTO TOJIs,
HaNpsDKEHHOCTh TOJII TOYEUHOrO 3apsja WIM 3apsDKEHHOrO Iapa B
BAKYyyM€ M B JMIJICKTPUKE, IOTEHIMAT 3JIEKTPOCTATUYECKOIr0 IMOJIf,
Pa3HOCTh  MOTEHIMAJIOB,  JJEKTPOJABWXKYIIAsS  CWila, CWila  TOKa,
HANpPSDKEHUE, MOIIHOCTh TOKa, JJIEKTpUYECKass EMKOCTh ILIOCKOTO
KOHJIEHCATOpa, COMPOTUBIICHUE YydacTKa ILIENU C MOCJIEAOBATEIbHBIM M
MapaJiIeTIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS FJIEKTPUUECKOTO OIS
KOHJICHCATOPA;

e OOBIACHATH  OCOOEHHOCTHM  NPOTEKaHWs  (U3UYECKUX  SIBJICHUM:
MEXaHMYECKOE [IBMIKCHHME, TEIJIOBOC [BMIKCHHE 4YaCTHI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBMXeHUE, nuddy3us, ucrapeHue,
KUIICHUE U KOHJICHCAIIUs, TIJIABJICHUE U KPUCTAJIIM3alKsl, HallpaBJICHHOCTh
TEIUIONEPEAAUH, DIICKTPU3ALMS TEJ, SKBUMOTEHINAIBHOCTh MOBEPXHOCTHU
3apsIKEHHOTO MTPOBOJIHUKA;

e TPOBOJIUTH UCCIETOBAHUE 3aBUCHMOCTH OJHOU (PU3UYECKOU BETUUUHBI OT
JpyrOoM C  HWCHOJIb30BAHUEM  IIPSAMBIX  H3MEPEHUM, IIpU  OTOM
KOHCTPYHUPOBATh YCTAHOBKY, (UKCHUPOBATh PE3YyIbTAThl IOJTYYEHHOU
3aBUCUMOCTH (DU3WYECKUX BEJIUYMH B BHUAE TIpaduKoB ¢ Y4ETOM
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aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUM, IENaTh BBIBOBI IO pe3yJbTaTaM
UCCJIeI0BAHNUS;

e TMPOBOJUTH KOCBEHHBbIE H3MEpPEHUs (PUINYECKUX BEIUYUH, MNPU 3TOM
BbIOMpaTh ONTHUMAJBHBIM METOJ] W3MEpPEHUs, OICHUBATh A0COJIOTHBIE U
OTHOCHUTEJbHBIE MOIPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;

e TPOBOJUTH OMBITHI N0 MPOBEPKE MPEITIOKEHHON TMIOTE3bI: MIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIU3UPOBATh
NOJIyYEHHBIE PE3yJIbTaThl U J€JaTh BBIBOJ O CTaTyce MNPEII0KEHHON
TUIIOTE3BI;

e coOmrofaTh mpaBuiIa 0€30MacHOrO TpyAa MPH MPOBEICHUN UCCIEIOBAHUN
B paMKax y4eOHOro OKCIIEpUMEHTa, TMpaKTUKymMa ©  y4eOHO-
HCCIIEIOBATENbCKOM M MPOEKTHOW [EATEIIbBHOCTH C UCIOJIb30BaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

e pemarh pacu€THhIE 33aJa4M C SBHO 3aJaHHOM W HESBHO 3aJJaHHOMN
bu3MYecKoil MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (U3MYECKOH MOJeiIu, OTBeYarolmed TpeOOBaHMAM 3a/adH,
OPUMEHATh  (OPMYINbl, 3aKOHbl, 3aKOHOMEPHOCTH U  IMOCTYJaThl
Gu3MYEeCKUX TEOpUd NpPH HUCIOJIB30BAHUM MATEMATUYECKUX METOJ0B
pelIeHus 3a/1a4, TPOBOJUTh PACUETHl HA OCHOBAHUM UMEIOIUXCS JaHHBIX,
aHAIM3UPOBAaTh PE3yNbTaThl M KOPPEKTHPOBATH METOJbI PELICHUS C
Y4ETOM IOTYYEHHBIX PE3YJIHTATOB;

e pemiaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue MPUMEHEHUs 3HAHUN U3
pa3HbIX pa3JeNnoB Kypca PU3MKH, a TAKKE UHTErpallui 3HAaHUN U3 IPYTUX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAMBATh JIOTHUECKYIO
LEMOYKY PACCyKJIE€HUI C ONOPOI HAa U3yUYECHHbBIE 3AKOHBI, 3aKOHOMEPHOCTH
U (GU3UYECKUE STBICHUS;

e HCIMOJb30BAaTh TEOPETUYECKHE 3HAHUS ISl OOBSICHEHUS OCHOBHBIX
MPUHIIMIIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX IIPOLIECCOB;

e TMPUBOAUTH NPHUMEPHI BKJIAJa POCCHMCKUX M 3apyOeKHbIX YUYEHBIX-
(U3MKOB B pa3BUTUE HAayKH, B OOBSCHEHHUE IPOLECCOB OKPYKAIOLIETO
MHpAa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUN;

e AHANM3HUPOBATH U OLICHUBATH MOCIEACTBHS OBITOBOM M MPOU3BOJCTBEHHOMN
NEATEIbHOCTH YEJIOBEKa, CBSI3aHHOM C (U3MYECKMMHU NPOLECCaMH, C
MO3ULIUNA SKOJOTUYECKON 0€30MaCHOCTH, MPEACTABIECHUN O PAllMOHATIEHOM
IIPUPOOIIOIB30BAHUH, & TAK)KE€ PasyMHOM HCIIOJIb30BAHUH JTOCTHXKCHUM
HAyKd W TEXHOJOTMHA JUIsl JAJbHEHINEro pPa3BUTHS YEIOBEYECKOTO
00I11eCTBA;
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e TMPUMEHATH paA3JIMYHBbIE CHOCOOBI PabOThl ¢ MH(pOpMaIeil (HU3NIEeCKOro
COJIEp)KaHUSI C MCIOJb30BAHHUEM COBPEMEHHBIX HMH(GOPMALIMOHHBIX
TEXHOJIOTHI, MPU 3TOM MCIOJb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHbBIE
TEXHOJOTHM i1 TIOMCKa, TepepaboTKh M MpeIbsSBICHUS yuyeOHOU WU
HAyYHO-MIOMYJISIPHON MH(OpMalMK, CTPYKTYPUPOBAaHUS U MUHTEPIIPETALIUU
uH(opMaUy, MOIYYEHHON U3 pPa3IUYHbIX HCTOYHHKOB, KPUTHUYECKH
aHANM3UpOBaTh  MOJIy4aemMyl0  HWH(}OpManmuioo U OIEHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA WH(OPMALUH;

e TMPOSIBIATH OpraHu3alOHHBIE U MI03HABATEJIbHbIE YMEHUS
CaMOCTOSITEILHOTO ~ NMPUOOPETEHUsT HOBBIX 3HAHUW B  Ipoliecce
BBITIOJIHEHMSI IPOEKTHBIX U yUEOHO-UCCIIEI0BATENbCKUX PadoT;

e paboTaTh B TIpyNIE€ C HCIOJHEHUEM pPA3IUYHBIX COLHUAIBHBIX POJIEH,
IJIAaHUPOBATH PA0OTy IPYMIbI, PALIMOHAIBHO PACIPEAEATh AEATEIbHOCTD
B HECTaHJApPTHBIX CUTYyallMsIX, aJ€KBATHO OLICHMBATh BKJIAJ KaXIOr0 U3
YYaCTHUKOB TPYIIIbI B pELICHUE pacCMaTpUBAEMOM TPOOIEMBI;

e IPOSBIATH MOTUBALMIO K Oyaymied npodeccuoHalbHOM JAEesITEIbHOCTU IO
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOPUIIS.

K xonny oOyuenuss B 11 knacce mpeaMeTHbIe pe3ysbTaThl HA YIiIyOJIEéHHOM
YPOBHE JTOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y O0YHAOITUXCSI YMEHUIA:

e IOHMMATh pOJIb (U3MKKM B DKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHOM M 3TUYECKOU cdepax AeATeIbHOCTH YEJIOBEKa, pOJib U MECTO
GU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpa, POJb ACTPOHOMHUU B
MPAKTUYECKOM  JIEITEIbHOCTH 4YEJIOBEKA W JAJIBHEWIIEM HAay4YHO-
TEXHUYECKOM pa3BUTHH, 3HAYECHHUE OIUCATEIIBHOW, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENHLHON M MPOTHOCTUYECKOM (GYHKUMNA (pu3nueckod Teopuum —
AIEKTPOJAMHAMUKH, CHEHHATbHOW TEOPUM OTHOCUTEIBHOCTH, KBAHTOBOM
busuky, pois (puzudeckoil Teopun B (POPMHUPOBAHUU TPEACTABICHHUN O
(bu3MYeCcKOl KapTHHE MHUPA, MECTO (PU3UUECKON KapTHUHBI MHpa B 0OILEM
pALly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEACTABICHUN O IPUPOJIE;

e pasznuyaTh YCJOBUS TPUMEHUMOCTH MoOJeine (Quanyeckux Ten u
MPOLIECCOB  (SIBJICHMI): OJHOPOJHOE JIIEKTPUUECKOE M  OJHOPOJIHOE
MarHUTHOE MOJIsl, TApPMOHUYECKHE KOJIeOaHUsl, MATEMaTUUECKUI MasITHUK,
WJICAJIbHBIN TPYKUHHBIM MaATHUK, TAPMOHHYECKHUE BOJIHBI, H]ICAJIbHBIN
KoJieOaTenbHbI KOHTYp, TOHKAs JIMH3a, MOJICJIeH aToMa, aTOMHOTO spa U
KBAaHTOBOM MOJICJIU CBETA;

e pa3nuyaTh yCIOBUA (TpaHUIlbl, 00JIACTH) MPUMEHUMOCTH (PU3MUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB U

u :

OI'PaHNYCHHOCTDL UCHIOJIb30BaHUS

EE s S
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e AHAJIM3UPOBATH U OOBACHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SIBIICHMUS,
UCIIOJB3Ysd OCHOBHBIE TIOJOKEHHUS U 3aKOHBI DJJICKTPOJUHAMHUKH U
CHEUHUATIbHOM  TEOPUUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpPaHEHUS
ANEKTPUYECKOro 3apsiia, cwia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAyKuuMu, npaBwio Jlenma, cBsa3p  DJIC
CAMOMHIYKIIMM B DJIEMEHTE OJJICKTPUYECKOM IIeMU CO CKOPOCTHIO
W3MEHEHMs]  CHJIbI  TOKa,  TOCTYyJIaThl  CHOEIMajJbHOH  TEOpHUU
OTHOCHUTEJIbHOCTU DUHIITEIHA);

e AHAM3HUPOBATH M OOBICHATH KBAHTOBBIC MPOIIECCHI U SIBJICHUS, UCIIOIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  (m3uku  (ypaBHEHHE  OWHINTEHHA IS
dboTorpdexra, mnepBpii U BTOpoM mocTynarel bopa, mnpuHIUN
COOTHOIIIEHHsI HeompenenéHHocTell [eiizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO U MAacCCOBOTO YHCENI U DHEPTUU B SJICPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOIO pacraja);

e ONUCHIBaTh (U3UUECKUE TMPOIECChl U SBJICHUS, HWCIOJIb3Yys BEJIMYMHBI:
HaIpsKEHHOCTh JIEKTPUYECKOTO MOJIsA, MOTEHINAN 3JIEKTPOCTATHUYECKOTO
MOJIsl, Pa3HOCTh IOTEHUUAJIOB, DJIEKTPOJBWXKYILAs CHUJA, WHIYKIUS
MarHuTHOTO TMOJIsl, MarHUTHBIM TMOTOK, cuja Amrepa, UHAYKTUBHOCTb,
ANEKTPOABMKYIIAS CHUJa CAMOUHIYKIIMH, SHEPrUsi MAarHUTHOTO TMOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJbC, IOJHAs BSHEprus,
DHEPTUs TIOKOS CBOOOJHOW 4YaCTHUIbI, DHEPTUs M HUMIYJIbC (OTOHA,
MacCOBO€ UHCJIIO U 3apsl s7ipa, SHEPTUS CBA3U S/Ipa;

e OOBIACHATH  OCOOEHHOCTHM  TpPOTEKaHWs  (U3UYECKUX  SIBJICHUM:
ANIEKTPOMArHuTHAsI MHAYKIIHSI, CAMOMHIYKIIMS, pe30HAHC, HUHTep(PepeHIus
BOJH, Judpakmus, JTUCIEPCHs, TOJHOE BHYTPEHHEE OTpakKeHHE,
dotosnextpudeckuii hdext (dbotorddexr), ambda- u Oera-pacmambi
sajep, ramMMma-usiiydeHue sjuep, (U3UYECKUe MPUHIUIBI CIEKTPATbHOIO
aHanu3a u padoThI Ja3epa;

e OIpENENSATh HAIMPABICHHE WHIYKIIMU MArHUTHOTO TMOJs MPOBOJHHKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

e CTPOUTH U300PAKEHUE, CO3/1aBAEMOE TUIOCKHM 3€pKaJIOM, TOHKOM JTMH30M,
Y PaCCUUTHIBATh €TI0 XapaKTEPUCTUKHU;

e TMPHUMEHATH OCHOBOMOJIATAIOIINE ACTPOHOMUYECKHE MOHATHUS, TEOPUH M
3aKOHBI JJi1 aHalm3a MW OOBACHEHHS (U3UYECKUX MPOIECCOB,
MPOUCXOJAIINX B 3BE37aX, B 3BE3IHBIX CUCTEMAaX, B MEXKTraJaKTUYECKOU
cpeje; ABMKEHUsI HEOSCHBIX Tell, ABOIIONNH 3BE31 U BeeneHHoii;

e TMPOBOJUTH UCCJIENOBAHUE 3aBUCUMOCTEH (U3MYECKUX BEIUYUH C
UCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHUH, MpPU 3STOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThbl TMOJYYEHHONW 3aBUCHUMOCTH
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¢u3nuecKkux BEIUMYMH B BHUAE TIpadukoB ¢ Yy4ETOM aOCOIIOTHBIX
NOTPEIIHOCTE  M3MEpPEHUH, Jenarb  BbIBOABI IO  pe3yibTaTam
UCCJIeI0BAHNUS;

e IMPOBOAUTH KOCBEHHbIE H3MEPEHUS (PU3MUECKUX BEIUYMH, IPU STOM
BbIOMpATh ONTUMAJBHBIA METOJ M3MEPEHUs, OLICHUBATh aOCONIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUI;

e TMPOBOJUTH OMBITHI 1O MPOBEPKE MPETIOKEHHON THIOTE3bI: IAHUPOBAThH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIU3UPOBATh
NOJIyYEHHBIE PE3yJbTaThl U J€JaTh BBIBOJ O CTaTyce MNPEII0KEHHON
TUIOTE3BI;

e OIMCBHIBATh METOJBI NIOJYYECHHS HAYYHBIX aCTPOHOMUYECKHUX 3HAHUN;

e coOmofaTh npaBuiIa 0€30MacHOTrO TPyAa MPH MPOBEICHUN UCCIIEIOBAHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
HCCIIEOBATENbCKOM M IPOEKTHOW JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPONUCTB U JIabOpaTOPHOTO 000PYAOBAHNUS;

e pelaTh pPACYETHBIE 3aJaYd C SBHO 33JaHHOW W HESBHO 3aJaHHOU
¢u3nyecKkoil MOJENbl0: HAa OCHOBAHMM aHalM3a YCJIOBMS BBIOUpATH
bu3nueckue MoJenau, OTBEYarolue TpeOOBaHUSAM 3a/layd, NPUMEHATH
(bopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYNAaThl (PU3NYECKUX TEOPH
IPU HCIOJB30BAHUM MaTEMAaTHYECKUX METOJOB pEIICHHS 3ajaad,
IIPOBOJUTH PACUETHl HA OCHOBAHWU MMEIOIINUXCS JAaHHBIX, aHAIU3UPOBATh
pe3yNbTaThl U KOPPEKTUPOBATH METO/bl PEIICHUS C YUYETOM MOJTYYEHHBIX
pE3yNbTATOB;

e pemiaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue MPUMEHEHUs 3HAHUN U3
pa3HBIX pa3leNoB Kypca (PU3UKU, a TaKKE WHTErpalldi 3HAHUM U3 APYTUx
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOI Ha N3yUYEHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH
U (GU3HYECKUE SBICHUS;

e HCIOJb30BATh TEOPETHUECKUE 3HAHUSA JUIsl OOBSICHEHUS OCHOBHBIX
NPUHIUMIOB pabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOICTB
Y TEXHOJIOTUYECKUX IIPOLECCOB;

e IMPUBOAUTH NPUMEPHl BKJIAJa POCCUMCKUX U 3apyOexHBIX YUYEHBIX-
($U3MKOB B pa3BUTHE HAYKHU, B OOBSICHEHHE IPOLECCOB OKPYKAIOLIErO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

e AHANM3HMPOBATH U OLIEHUBATH MOCJIEICTBUS OBITOBOM M MPOU3BOJCTBEHHON
JIESITEJIbBHOCTH YEJIOBEKa, CBA3aHHOM C (PU3MYECKUMM IpOLIECCaMU, C
MO3UIUI 3KOJIOTHYECKON 6€30IaCHOCTH, MPEACTABICHUI O pallMOHAILHOM
IPUPOAOIOIB30BAHUH, & TAK)KE PasyMHOM HCIIOJIb30BAHUH JTOCTHXKECHUM
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HAyKd W TEXHOJOTMW JUIsl JlaJbHEHIIero pa3BUTHUA YEJIOBEYECKOTO
00IIIEeCTBA;

e TMPUMEHATH pa3JIMYHBbIE CHOCOOBI PaboOThl ¢ MH(pOpMaIeil (HU3NIecKoro
COJEp)KaHUSI C HCIIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HH()OPMAIIOHHBIC
TEXHOJIOTUM JUIsl TIOMCKA, NEpepabOTKM M MpeAbsSBICHUS Y4YeOHOU U
HAy4YHO-NOMYJISIPHOU MH(GOPMAIUKU, CTPYKTYPUPOBAHUSL U UHTEPIPETALIMH
uHpOpMallMK, MOJYYEHHON U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHaJIM3UpOBaTh  MOJy4aeMmMykro  HMH(OpMAIlMIO W OLEHUWBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJll3a UCTOYHUKA UH(OPMALINY;

e IPOSBIATH OpraHHu3allOHHbIE U NI03HaBaTEJIbHbIE YMEHHUS
CaMOCTOATENILHOTO ~ NPUOOPETeHHs] HOBBIX 3HAHUW B  Mpolecce
BBIIIOJIHEHUS IPOEKTHBIX U y4€OHO-UCCIEI0BATEIbCKUX PadoT;

e paloTaTb B TpyMNIE C HCIOJHEHUEM pAa3IMYHBIX COLIMAIBHBIX POJIEH,
IUTAHUPOBATh pabOTy I'PYMIIbI, PAMOHAIBHO PaclpeAesiTh ACITEIbHOCTD
B HECTaHJApPTHBIX CUTYyalMsIX, aJI€KBATHO OLIEHMBATh BKJAJl KaXIOro U3
YYaCTHUKOB T'PYNIbI B pEIIEHUE PACCMATPUBAEMON MTPOOIIEMBI;

e TMPOSBIATH MOTHBALMIO K Oyaylield npodecCuOHaNbHON 1eATENTbHOCTH 110
CHEHUATBHOCTIM (PU3UKO-TEXHUUECKOTO TIPOQHIISL.
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IHPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI10 KJIACC

Kon
NMpPoBePsSieMOro
pe3yJbTara

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeIbHOI MPOrpaMMbl CpeaHero oo1ero oopa3oBaHus

JleMOHCTpHpOBaTh Ha MpUMEPAX poJib U MeCTO (U3UKH B (OPMUPOBAHUU
10.1 COBPEMEHHOM HAYYHOW KapTHHBI MUpPA, B Pa3BUTUU COBPEMEHHON TEXHUKHU
Y TEXHOJIOTUH, B IPAKTUYECKOU JEATEIbHOCTH JIIOACH

Y4uThIBaTh TPAaHULBI TPUMEHEHUS H3YyYEHHBIX (PU3MUECKUX MOJeNeH:
102 MaTepuaibHas TOUKa, HHepIUalIbHas cucTeMa OTc4YETa, abCONMIOTHO TBEPIOE
' TeJO, UJCANbHBIN ra3; MOAENTU CTPOSHUS ra30B, KUAKOCTEH U TBEPIBIX TE,

TOYEYHBIN AIIEKTPHUUECKUH 3apsi — MPH pelieHHH (PU3NYECKHX 33134

PacrniozHaBaTh pu3nyeckue sBiIeHUs (IPOLECcCh) U OOBACHATh UX Ha OCHOBE
3aKOHOB MEXAaHMKH, MOJEKYIIPHO-KMHETUYECKOM TEOpUU CTPOEHUS
BEIIECTBA M DBJEKTPOJAMHAMHMKH: pPaBHOMEPHOE M PaBHOYCKOPEHHOE
OpSMOJIMHEHHOEe JIBUXKEHHE, CBOOOJHOE TMaJeHHE Tes, MABMXKEHHE I10
OKPYXHOCTH, HWHEpLHUsA, B3auMmojeiicTBue Ten; Aud¢ys3us, OpoyHOBCKOE

10.3 JBUKEHHUE, CTPOCHHE KUJIKOCTEH U TBEPABIX TEJ, U3MEHEHUE 00bEMa Tel
IpU HarpeBaHuM (OXJIAXAECHUM), TEIUIOBOE paBHOBECHE, HCIIApPEHUE,
KOHJICHCAllUs, IJIaBJIeHHEe, KpUCTaUIU3alMsl, KUIIEHUE, BIaXKHOCTh BO3/lyXa,
MOBBIIICHUE JIABJICHUS I'a3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYAE, CBA3b
MEXy apaMeTpaMH COCTOSHHS ra3a B M30IMpolieccax; AIEKTpU3alus Tell,
B3aUMOJICHCTBHE 3apsi/I0B

OnuceiBaTh MEXaHUYECKOE JIBUYKEHUE, UCMOJb3Ys (PU3HUECKUE BETUYHHBI:
KOOp/IMHATAa, MyTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUIa,
UMIyJbC TENla, KUHETHUYECKas DSHEprus, IOTEHLUalIbHAs DSHEpPrus,

10.4 MexaHudeckass paboTa, MexaHM4yeckas MOLIHOCTb, MpPU  ONHUCAHHUU
NPaBUIBHO TPAKTOBATh (PU3MUYECKUN CMBICT HCIOJIb3YEeMBIX BEIWYHH, UX
0003HAUeHHUsI W EIMHUIBI, HAXOAUTH (OPMYIIBI, CBS3BIBAIOLINE JAHHYIO
(bU3nM4ECKyI0 BEIMUNHY C IPYTMMHU BEJIMYMHAMU

OnuceiBaTh M3y4YEHHBIE TEIJIOBBIE CBOWCTBA TEJI M TEIUJIOBBIC SIBJICHUS,
UCTIONB3YS (hM3MYECKHE BEMYMHBL: JaBJICHHUE ra3a, TeMIepaTypa, CpeaHss
KHHETHYECKast SHEPTUst Xa0TUYECKOTO JIBIDKECHUS MOJIEKYII,
CpPEIHEKBaJI[paTUYHAsT ~ CKOPOCTh  MOJIEKYJ,  KOJHMYECTBO  TEIUIOTHI,

10.5 BHYTpEHHSIsl DHeprus, paboTa raza, KodQ(HUIMEHT MOJE3HOTO IEHCTBUS
TEIJIOBOTO JBUTATeNsl; MPU OMHCAHUU MPABUIBHO TPAKTOBATh (HU3HUECKUN
CMBICT UCHONB3YEMBIX BETHMYMH, UX OO03HAYECHHS M €IUHUIIbI, HAXOJIUTh
dbopMyIbl, CBS3BIBAIONIME JAHHYIO (DU3MYECKYI0 BEIMYUHY C JIPYTHMH
BEITMYMHAM

10.6 OnuceIBaTh H3Yy4YCHHBIC QJICKTPHUUCCKUC CBOMCTBA BCIICCTBA u
' QJICKTPUYCCKUC SABJICHUA (HpOL[CCCBI), HCIIOJIb3YH (I)I/BI/I‘-ICCKI/IG BCJIMYHHBI:

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOAMNUCHIO

MYHULUNAJIbHOE BIOKETHOE OBLLEOBPA3OBATE/IbHOE 15.10.25 12:36 (MSK) CepTudukat 00F8F18E28E18E24F910FDEC5A64382640
YYPEXXAEHME "JINLIEN N2 15 UMEHW AKAZJEMUKA 10JIUS1 BOPUCOBUYA [etictyeT c 09.06.25 no 02.09.26
XAPUTOHA" TOPOJA CAPOBA, lNopsyeBa CseTnaHa OpbeBHa, [ipekTop




ANEKTPUYECKUN 3apsll, SJEKTPUUYECKOE ToJie, HaANpsHKEHHOCTh OIS,
MOTEHIMAN, PA3HOCTh MOTEHIMAJIOB; MPU OMKUCAHUM MPABUIBHO TPAKTOBATH
(bu3MYECKUN CMBICI HCTIONB3yEeMbIX BEIUYUH, UX 0003HAUYCHUS U CAUHUIIBI,
yKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIINME JaHHYIO (DU3MYECKYI0 BEIUYHHY C
JIPYTUMH BeTUYHMHAMHU

aHAJM3UPOBATh (PU3UYECKHE TIPOLIECCHI U SBJICHHS, UCTIONL3Ys (PU3UUYECKUE
3aKOHbl M NPUHOUIIBL: 3aKOH BceMupHoro tsarorenus, [, II u III 3akonsl
HeroToHa, 3aKOH COXpaHEHHUsS] MEXAHWYECKOW IHEPruu, 3aKOH COXPaHEHUs
UMITyJIbCa, NPUHIUI  CYNEPIO3UIMU  CUJI, NPUHIUI paBHONpPaBUS
WHEPUUATbHBIX CHCTEM OTCU€Ta; MOJIEKYISIPHO-KHHETUYECKYIO TEOPHIO

10.7 CTPOEHHUS BEIIECTBA, Ta30BbI€ 3aKOHbI, CBA3b CpEAHEH KUHETUYECKOM
SHEPTUHM TEIJIOBOTO JIBIKCHHSI MOJIEKYJI C aOCOJIOTHOH TEeMIEpaTypou,
MEpBbIA 3aKOH TEPMOJMHAMUKH; 3aKOH COXPAHEHUsI DIIEKTPUUYECKOTO
3apsna, 3akoH KynoHa; mpu 3TOM pasinyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHa, €r0 MaTeMaTHYECKOE BBIPAKEHHE W YCIOBHA (TpaHUIIBI, 00JacTH)
MPUMEHUMOCTH

OOBSICHATH OCHOBHBIE TMPUHIUIBI JIEHCTBUS MAallUH, NpUOOPOB U
10.8 TEXHHUYECKUX  YCTPOMCTB; pa3iuuaTh  YCIOBUS HMX  0€30MacHOro
MCIIOJIb30BaHUs B TOBCEIHEBHOM JKU3HU

BBINOMHATE 3KCHEPUMEHTHI IO HCCIENOBAHUIO (DU3HUECKUX SIBICHUH U

IPOLIECCOB C UCHOIB30BAHUEM IPSMBIX M KOCBEHHBIX U3MEPEHUI; IPU ITOM
10.9 dopmynupoBats npobiaeMy (3a1ady) U THIOTe3y y4eOHOTo 3KCIEepHMEHTa,

coOupaTh YCTAaHOBKY M3 IPEJIOKEHHOr0 000pyI0BaHUs, IPOBOJUTH OMBIT

U GOpPMYJIHPOBAThH BHIBOJIBI

OcyiecTBisITh MpsiIMble M KOCBEHHbIE M3MEPEHHUS (PU3UUYECKUX BEJIUYUH;

10.10 OpU 3TOM BBIOMpATh ONTUMAIIBHBIA CIOCOO0 HM3MEPEHMS U HCIIOJIb30BaTh
U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

HccnenoBaTh 3aBUCHMOCTH ~ MEXJY (PU3NYECKUMHU  BEIMYMHAMHU C
WCIIOIb30BAHUEM TPSMBIX HW3MEPEHHH;, TPU OTOM KOHCTPYHPOBATh

10.11 YCTaHOBKY, (uUKCHpOBaTH  pe3yiabTaThl  MOJYYECHHOW  3aBUCUMOCTH
GuU3MYECKUX BEIWYUH B BUAC TAaONMWIl W TpaduKOB, JIeIaTh BBIBOABI IO
pe3ynbTaTam UCCIIEeI0BaHUS

CobmroiaTh mpaBmiia 0€30MacHOro TpyZa IpU MPOBEIECHUN UCCIIeTIOBaHU B
10.12 pamMKax  y4eOHOTrO  OSKCHEpUMEHTa, Yy4eOHO-HCCIeAOBaTeIbCKO U
’ MPOEKTHOH JESTeNbHOCTU C UCIOIb30BAHUEM U3MEPHUTENbHBIX YCTPOICTB U

71a00paTOPHOTO 0OOPYLOBAHMS

Pemate pacuérHble 3aauM ¢ SIBHO 3aJaHHON (HU3UYECKON MOJIEIbIO,
UCIIONB3Ys (PU3HYECKUE 3aKOHBI M MPUHITUIIBI; HA OCHOBE aHAJIW3a YCJIOBUS
10.13 3a/1auyd BHIOMpaTh (PU3UYECKYIO MOJCINb, BBIICIATh (PU3UYCCKUE BEITUYUHBI
u (GOpMyJIbl, HEOOXOAMMBIC ISl €€ pEIICHUs, MPOBOAUTL PACUETHI H
OIICHUBATH PEATHHOCTH MOJYUYEHHOTO 3HAUCHHS (PU3HUECKON BEIIMUNHBI

10.14 Peniate KauCCTBCHHLIC 3aga4uu: BBICTPAanNBATDb JOTHUYCCKHU

HEODOTUBONCUUBVIQ LIEIIOYKY  DACCVCKICHUN  C_ QHOPOM  HAa  M3VUCHHEIC
r r J - J r J — r J
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3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘I€CKI/IC SBJICHUA

Hcnonb3oBaTh  MpU  pelIeHUH  y4eOHBIX  3aJad  COBPEMEHHBIE
MH(OPMALlMOHHBIE  TEXHOJOTHMH  JUId  TIOUCKA, CTPYKTYpHUpPOBaHUS,

10.15 UHTEpIpETallMd U TPEACTaBICHUS Yy4yeOHOM U HAyYHO-NOMYJISIPHON
uH(pOpMaLlMY, TOJTYYEHHOH M3 pa3IUYHbIX HCTOYHUKOB; KPUTHUECKU
aHAIM3UPOBATH MOJIy4aeMyto HH(OPMALIHIO

[TpuBOANTE IPUMEPHI BKJIaJ]a POCCUHCKUX U 3apYOEIKHBIX YUEHBIX -(DU3UKOB
10.16 B pa3BUTUE HAyKH, OOBACHEHHE TPOIECCOB OKPYXAIOIIero Mupa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUN

Hcnonp30BaTh TEOpETUYECKUE 3HAHUS O (U3MKE B MMOBCEAHEBHON YKU3HU
10.17 g obecriedeHuss 0Oe30macHOCTH Tpu  oOpamieHun ¢ npubopamu U
' TEXHUYECKHMHU YCTPONCTBAMH, JJIsI COXPAHEHHUS 3/I0POBbS M COOJIOJCHUS

HOPM 3KOJIOTHYCCKOI'O ITIOBCACHUS B Opr>1<a101ueI71 cpeac

PaGorate B rpymme C BBIIOJHEHUEM pa3JIMYHBIX COLHUAIBHBIX pOJIEH,
IUTAHUPOBATh PabOTy IPYMIIbI, PAMOHAIBHO PACIPEACIISATh 00SA3aHHOCTH H
10.18 IJIAHUPOBATh JICATEIIBHOCTh B HECTAHJAPTHBIX CHUTYyalHsX, aJeKBAaTHO
OLICHMBATh BKJaJ KaXJIOr0 U3 YYAaCTHUKOB TIpPyNIbl B pELICHUE

paccMaTpuBaeMoii MpooIeMbl

11 KVIACC

Kon .
IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
NpoBepsieMoro .
0o0pa3oBaTeIbLHOW NPOrpaMMbl CpeIHero 001ero 00pa3oBaHus
pe3yJbTara

JleMOHCTpHpOBaTh HAa MpUMEpPaxX poJib U MecTO (U3MKU B (HOPMHUPOBAHUU
111 COBPEMEHHOM HAYYHOW KapTUHBI MUpPA, B Pa3BUTUU COBPEMEHHOU TEXHUKHU
) W TEXHOJOTHM, B TMPAKTUYECKOW MESATEIBbHOCTU JIIOJEH, IEJIOCTHOCTh U

€IMHCTBO (PU3NYECKOM KapTUHBI MUpa

Y4YuThIBaTh TPAaHUIBl MPUMEHEHHS HM3YYCHHBIX (U3MYECKHX MOJENEeH:
11.2 TOYEUYHBIN JJIEKTPUYECKUHN 3apsf, sACpHas MOJENIb AaToMa, HYKJIOHHAs

MO/JIEJIb aTOMHOT'O Si/ipa MPH peIIeHNH (pU3nIecKux 3aaad

PacrnioznaBath pu3nveckue sSBIeHUs (TPOLECCH) U OOBACHITh UX Ha OCHOBE
3aKOHOB QJIGKTPOJMHAMUKMA ¥ KBAaHTOBOW (DU3UKU: DIIEKTpUYECKas
IIPOBOAMMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS
TOKA, B3aUMOJICHCTBUE MarHUTOB, IEKTPOMarHuTHas MHAYKLUSA, AeHCTBHE
113 MarHuTHOTO TIOJIi HAa NPOBOJHUK C TOKOM U JIBIDKYIIHMICS 3apsij,
' AIIEKTPOMAarHUTHBIC KoseOaHus u BOJIHBI, MPsIMOJIMHEIHOE
pacmpocTpaHEHHE CBETa, OTpPa)XKCHHE, IMpelloMIIeHHne, HHTephepeHIus,

mupakus U MOJsSpU3alus CBETa, AUCIEPCHs CBeTa, (DOTOIIEKTPHUECKUIA

apdext (poroaddexT), cBeToBOE AaBiICHUE, BOSHUKHOBEHHE JTHMHEHYATOTO

CIICKTpa aToMa BOOOpoOaa, €CTCCTBCHHAaA n HCKYCCTBCHHAasA
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PaarnOaKTUBHOCTD

OnucelBaTh M3Y4YEHHBIE CBOMCTBA BEILECTBA (DJIEKTPUUECKHUE, MATHUTHBIE,
ONTHUYECKUE, DIEKTPUUECKYI0 MPOBOJAMMOCTh pAa3JIMYHBIX Cpea) U
AIIEKTPOMAarHUTHBIE  SIBJI€HUs  (IIPOLIECCHI), HUCHOIB3Yys  (uU3HUECKUe
BEJIMUMHBI: JIEKTPUUYECKUI 3aps]], CHIa TOKa, dJEKTPUUECKOe HAIpsUKEHUE,
ANEKTPUYECKOE COMPOTHUBIICHHE, pa3HOCTh moTeHimanos, JJIC, pabora
TOKa, MHIYKIUS MarHuTHOro nojs, cuna Awmmepa, cuina Jlopenuna,

11.4 WHJYKTUBHOCTb KaTYILIKH, YHEPIUs 3JIEKTPUYECKOr0 ¥ MAarHUTHOTO IOJIEH,
NEepUoJl U YacToTa KoJieOaHui B KoseOaTelabHOM KOHTYpE, 3apsi M cuja
TOKa B TpOIECCe TapMOHMYECKMX 3JEKTPOMAarHUTHBIX KOJIeOaHUH,
(GoKycHOE pacCcTOSIHME€ M ONTHYecKas Cuia JMH3bI; NpPU ONHMCAHUU
IPaBUIbHO TPAKTOBaTh (PU3UYECKUN CMBICI HCIOJIb3YEeMbIX BEJIWYMH, HX
0003HaueHMs] U €IMHMIBI; YKa3bIBaTh ()OPMYJIbl, CBSI3BIBAIOLINE TAHHYIO
(bu3MYeCcKyro BEIUUNHY C IPYTMMHU BEJIMYMHAMU

OnuceiBaTh M3y4YeHHbIE KBAaHTOBBIE SIBJICHUS U IPOLECCHI, HCIOJIb3YS
¢du3nyecKkre BEIMUYHUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI
U 4YacTOTa CBETa, SHEPrus M MMIyJbC (POTOHA, MEpHOA IoJlypacnaja,
11.5 JHEPrUs CBSA3M ATOMHBIX sAJ€p; INPU ONUCAHUU IPABUIBHO TPaKTOBAThb
¢u3nuecKkuit CMBICI UCIIOJIb3YEMbIX BEIMYMH, UX 0003HAYEHUS U €MHHULIBI;
yKa3bIBaTh (POPMYJbI, CBS3BIBAIOIIME JaHHYIO (DU3MUECKYIO BEJIMYHHY C
JpYTMMH BEJTMYMHAMH, BBIUUCIISTH 3HAU€HNE (PU3UYECKON BETUUMHBI

AHann3upoBaTh PU3NUECKHE MPOIECCHI U SBICHUS, UCTIONB3Ys (U3HUECKUE
3aKOHBl M NPUHIUIBL: 3ak0oH OMa, 3aKOHBI MOCJIEIOBAaTEIbHOTO U
NapajuieJIbHOTO COEIMHEHUS MPOBOJAHUKOB, 3aKOH Jlkoyinsa — JleHua, 3aKoH
AJIEKTPOMArHUTHON WHAYKIIMH, 3aKOH MPSIMOJIMHEHMHOTO PacIpoCTpaHEHUs
CBETa, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MPEJTOMJICHHS CBETA, YPaBHEHUE

11.6 OiHmreitHa 11 GoTodhPerra, 3aKOH COXPaHEHHs] DHEPrUH, 3aKOH
COXpaHEHMsI UMITYJIbCa, 3aKOH COXPAaHEHMsI 3JIEKTPUYECKOI0 3apsjia, 3aKOH
COXpaHEHHUsI MAacCOBOTO uucia, MOCTyJaaThl bopa, 3aKOH paguoaKkTUBHOIO
pacmana; mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BBIpaXEHHWE W ycloBus  (TpaHHIBI, 00JacTH)
MPUMEHUMOCTHU

117 OnpenensTh HampaBlieHHWE BEKTOpa MHIYKIUUM MArHUTHOTO MO
' MIPOBOJIHUKA C TOKOM, CUJIBI AMriepa u cuiibl Jlopenia

CTpouTh M OINKCHIBATH H300PAKEHHE, CO3JAaBAEMOE IIJIOCKUM 3EpKajioM,
TOHKOU JIMH30H

11.8

BremoaaaTs SKCIICPUMCHTBI MO HCCICIOBAHUIO (1)I/I3I/I‘-IGCKI/IX SIBJICHUM M
nponeccoB € UCIOJb30BAHUCM NIPAMBIX U KOCBCHHBIX I/I3MepeHI/If/'I; IIpHU 5TOM

11.9 ¢dopMynupoBath npodieMy (3ajady) ¥ runoresy yueOHOro 3KCIEpHUMEHTA,
coOMpaTh YCTaHOBKY M3 MPEATI0KEHHOTO 000PYI0BaHUS, MIPOBOAUTH OIBIT
1 (popMyIHPOBATH BHIBOIBI

11.10 OCYHIGCTBJ'IS[TI) NpsAMbIC WU KOCBCHHBIC H3MCPCHUA (1)I/I3I/I‘~IGCKI/IX BCJIMYHH,

oOpu 3TOM BI)I6I/IDaTI) ONTHMAJBHBIN CIIOCO0 U3MEPEHUA U HCIIOJb30BaTh
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W3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHHUN

HccnenoBaTh 3aBUCUMOCTH  (DM3UYECKUX BEIMYUH C HCIOJIb30BaHUEM
111 IPSIMBIX U3MEPEHMI; MpU 3TOM KOHCTPYUPOBATH YCTaHOBKY, (PUKCHUPOBATH
' pe3ynbTaThl MOJIYYEHHOW 3aBUCUMOCTH (PU3MYECKHX BEJIWYUH B BHJE

Ta6J'II/III n Fpa(bI/IKOB, ACJIaTh BBIBOJLI IO PE3yJIbTaTaM UCCICAOBAHUA

CoOuroath paBuiIa 6€30MacHOrO TPYAa MPH MPOBEJICHUN UCCIICAOBAHUM B
1112 paMkKax  y4eOHOrO  OSKCIEpHUMEHTa, y4eOHO-MCCIIEOBAaTENbCKOM U
' MPOEKTHOM AEATEITBHOCTH C UCIOJIh30BAHUEM U3MEPUTENBHBIX YCTPONCTB U

1abopaTopHOro o0opyI0BaHUs

Pemate pacuéTHble 3a7a4M ¢ SBHO 3aJaHHOM (PU3MUYECKOW MOJENbIO,
UCTIONB3Ys (PU3UYECKUE 3aKOHBI ¥ MPUHLUIIBI;, HA OCHOBE aHAJIH3a YCIOBHSA
11.13 3a71auu BBIOMPATh (PU3UUECKYIO MOJIEINb, BBIACIATh (PU3NYECKHE BETHYUHBI
u (opmynsl, HeoOXoAuMble A €€ pelleHus, NPOBOJUTH PACUETHl U
OLIEHUBATh PEAIbHOCTh MOJIyY€HHOTO 3HAaYeHUs (PU3NUECKON BETMUUHbI

Pemars KaueCTBEHHbIE 3a/1a4u: BBICTPAauBaTh JIOTHYECKH
11.14 HEIIPOTUBOPEUYUBYIO IETMOUYKY pACCYXKICHHM C ONOpPOM Ha HW3Y4YCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NIECKUE SIBICHUS

Hcnonp30BaTe  MpH  pemIeHUH  y4eOHBIX  3aJad  COBPEMEHHBIC
MH(OPMALIMOHHBIE  TEXHOJIOTHMM  JUId  TIOUCKA, CTPYKTYpHUpPOBaHUS,

11.15 UHTEpIpETallUl U TPEACTaBICHUS Yy4eOHOM U HAyYHO-NOMYJISPHON
uH(pOpMalUK, TOIYYEHHOM U3 pa3IUYHbIX HCTOYHUKOB; KPUTHUECKU
aHAJM3UPOBATh MOJTy4yaeMyto HH(POpMAIUIO

OOBSACHATh MNPUHIMIBI JEHCTBUS MalIMH, OPUOOPOB U TEXHUYECKHUX
11.16 YCTPOWCTB;, pa3nuyaTh YCJIOBHS WX 0O€30MacCHOTO HWCIOJIb30BaHUS B

ITOBCEJHEBHOM KU3HU

[TpuBOANTE IPUMEPHI BKJIaJ]a POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB
11.17 B Da3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYXKAIOLIET0 MHpa, B

pa3BUTHE TEXHUKU U TEXHOJIOTUN

Hcnonp30BaTh TEOPETUYECKUE 3HAHUS 110 (PH3HKE B MOBCEJAHEBHOM JKU3HU
s obecriedeHus: Oe30macHOCTH TpU  oOpamieHMH ¢ npubopamu U

1.18 TEXHUYECKUMHU YCTPOMCTBaMU, JUII COXPAHEHUS 3J0POBbS M COOIIOACHUS
HOPM 5KOJIOTHYECKOT 0 MIOBEICHUS B OKPYXKAIOLIEH cpeie
PaGoTtats B rpymnme C BBINOJIHEHHWEM pAa3JIMYHbIX COLMAIBHBIX pOJIEH,
IUTAHUPOBATh PabOTy IPYIIIbI, PAMOHATIBHO PACIPEACISATh 00A3aHHOCTH H
11.19 IJIJAHUPOBATh JICATEIIBHOCTh B HECTAHJAPTHBIX CHUTYalHsX, aJCKBaTHO

OLICHUMBATb BKJIaJ KaXAOro U3 YYACTHUKOB TIPYIIIILI B PCIICHHUC
paccMaTrpuBaeMoii mpooIeMbl
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HPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon Koa nposepsiemoro
IIpoBepsieMbie 3JIeMEHThI COIEPKAHUSA
pasaesia  3JieMeHTa

OU3UKA U METOJbl HAYYHOI'O ITO3HAHU A

®uszuka — Hayka o npupone. Hayunsle meTobl

11 ITO3HAHMS OKpYyXkarouero Mupa. Pons sxcriepumMenTa
' U TEOpUM B IIPOLIECCE IO3HAHUA IPUPOIBL.

DKCIepuMEHT B (pU3HKe

1 MonenupoBanue ¢usnyeckux  ABICHUH WU
npoueccoB. Hayunble rumotesel. ®Pusndeckue
3aKOHBI UM Teopuu. ['paHuuBl TPUMEHHMMOCTH
1.2 ¢u3nveckux 3akoHOB. [IpuHIMII COOTBETCTBHSL.
Pomre m w™ecto ¢umsuku B popMupoBaHUH
COBPEMEHHOM  HAy4yHOM  KApTUHBI  MHpa, B

MIPAKTUYECKON JESITENbHOCTHU JTI0AEH
2 MEXAHUKA
#i#HPart#KMUHEMATUKA

Mexaandeckoe JBHXKXCHUC. OTHOCUTENBHOCTh

2.1.1 MeXaHuueckoro JaBrokeHus. Cucrema ortcuéra.
Tpaexropust

[lepemerienne, CcKOpocTb (CpedHsisI  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTh) M YCKOPEHHE MaTepUaIbHOM

2.1.2

TOYKHU, HX HpOGKHI/II/I Ha OCHU CHUCTCMBbI KOOp)II/IHaT.
CrioxeHne nepeMeneHui U CI0KEHUE CKOPOCTEN

PaBHOMEpHOE M PaBHOYCKOPEHHOE IPSIMOJIMHEWHOE

)13 nBkeHue. ['papuku  3aBUCUMOCTH  KOOpAMHAT,
)1 o CKOPOCTH, YCKOPCHHSI, IIyTH U TEpeMEIICHHs
' MaTepUaIbHON TOYKU OT BPEMEHH

)14 CBobOogHOE TazieHne. Y CKOpeHne CBOOOIHOTO

HaacHus

KpuBonuneiinoe JBUKCHHE. PaBHOMEpHOE

215 JNBUKEHUE MaTepUAIbHOM TOYKU IO OKPYKHOCTH.
o YrmoBasi CKOpOCTh, JIMHEWHAd CKOpocTh. [lepuon u

gactora. LleHTpocTpeMHTeIbHOE YCKOPEHHE

216 Texauueckue yCTpOI’ICTB&I CIIMAOMCTpP, ABUIKCHHUC
o CHapsAd0B, HCIIHBIC U pEMCHHBIC IICPCAaun

)17 [Ipaktuueckue paboTel. M3mepenne MrHOBEHHOU
o ckopoctr. MccrenoBaHne COOTHONICHUS MEXIY
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MyTSAMH, PONEHHBIMU TEJIOM 3a
IIOCJIEZI0BATEIbHBIE PABHBIE NPOMEKYTKH BPEMEHU
IIPY PAaBHOYCKOPEHHOM JIBWJKEHUM C HayaJbHOUN
CKOPOCTBIO, paBHOM Hyr0. M3ydeHue IBUKEHHS
IIapuKa B BSA3KOM XHAKOCTU. M3yueHue NBUKEHUS
Temna, OpOIIEHHOTO TOPU30HTATBHO

#iHPari#H## IUHAMUKA

[Ipunnun ortHocutensHOCcTH ['anmunes. Ilepsbiid

2.2.1 .
3akoH HerotoHa. IHepmaabHble CUCTEMBI OTCUETA

222 Macca tena. Cuina. IIpuHnun cynepno3unuu cui

Bropoii 3akon HeloTOHA 119 MaTepuaibHOM TOYKH B
2.2.3 uHeprmanbHoi cucteme otcuéra (MCO). Tperwii
3aKk0oH HploTOHA /1St MaTepuaabHBIX TOUEK

3aKkoH BCEMHUPHOI'0 TATOTCHHUA. Cuita  TSKECTH.

224
IlepBas kocMuueckas ckopocTs. Bec tena

2.2.5 Cuna ynpyroctu. 3akoH ['yka

Cuna Ttpenus. Cyxoe Tpenwe. Cuna TpeHUS
296 CKOJIbJKEHUSI U cuiia TpeHus: nokosa. KoapdunueHt
o Tperus. Cuina COMpPOTUBIICHUS MPU JBUKEHUH Tela

) B XXUJAKOCTH HJIU ra3c

HOCTynaTCHBHOC n BpalaTCJIbHOC JBHXXCHHUC

2.2.7 .
a0COMIOTHO TBEPAOrO TENa

MOMEHT CHJBI OTHOCUTEIHHO OCH BpAICHUSA.
2.2.8 [Iimevo cumbl. YcnoBusi paBHOBECHUSI TBEPAOTO Tea B
14(6(0)

TexHu4eckne yCTponCcTBa: MOALINUITHUKY, JBUKEHUE

2.29
HCKYCCTBEHHBIX CITyTHUKOB

[Ipaktuyeckne paboTsl. M3yueHue ABHKCHHS
Opycka 10 HAKJIOHHOW TUIOCKOCTH TOJ| JACHCTBHEM
HecKoJIbKuX cui. MccnenoBanue 3aBUCHMOCTH CHII
2.2.10 YOPYrOCTH, BO3HUKAKIIHMX B JAePOPMHUPYEMOM
MpYXUHE WU PE3UMHOBOM 00pasiie, OT BEJIMYUHBI UX
nepopmaruu. MccrnenoBanue ycioBuil paBHOBECHS
TBEPJOTO TEJA, UMEIOIIET0 OCh BPALLIEHUS

#itPar#H##3AKOHBI COXPAHEHUMA B MEXAHUKE

Nmmnynse MaTepualbHOM  TOYKH, CHUCTEMBI
23.1 MaTepUalIbHBIX TOYeK. IMIyNbC CuiIbl 1 U3MEHEHNE
23 UMIIyJIbCca TeJia
)32 3akoH coxpaHenus ummnyinbca B MCO. PeaktuBHOE
e JIBU>KEHUE

233 PaGora cuibl
JIOKYMEHT MOAMUCAH SNTEKTPOHHOM NMOAMUCHIO
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234 MONIHOCTE CHIIBI

535 Kunernueckass 9SHEprus MarTepHAIbHOW  TOYKH.
o TeopeMao KMHETHYECKOH SHEPIHU

IlorenunanpHas sHeprus. IloTeHnuanbHas >HEPrus
yIpyro nepopMUpOBaHHON IPYKHUHBI.
[TorennuansHast Heprus Tesa BOJIU3HM MOBEPXHOCTH

2.3.6

3eminn

HOTGHL[I/IaJILHLIe U HCIIOTCHUUAJIBHBIC CHUJIBI. CBs3b
237 pa6OTBI HCIIOTCHIUAJIBHBIX CHJI C MHN3MCHCHHCM

MEXaHUYECKON HSHEPruu CUCTEMBI Tel. 3aKOH
COXpaHEHUs1 MEXaHUYECKON YHEPrun

2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHUS

239 TexHudyeckne  yCTpOMCTBA:  JBUIXKEHUE  PaKeT,
o BOJOMET, KOIIEp, NPYKUHHBIN MUCTOJIET

[IpakTueckue padotsl. M3yueHue cBA3M ckopocTeit
TeNl mpu HeynpyroM ynape. McciepoBanue cBs3u
paboOTBl CHIIBI C W3MEHEHHUEM MEXaHHYECKOH

2.3.10

SHEpPruy Tena
3 MOJIEKVYIJISIPHA S ®U3UKA U TEPMO/IMHAMUKA
###Par###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOW TEOPUI

OcHoBHbIE MTOJIOKEHUS MOJIEKYJISIPHO-

311 KMHETUYECKOM Teopuu. BpOyHOBCKOE IBHIKEHHE.
o Huddysus. Xapakrep IBIKCHUS U B3aUMOICHCTBHS

JacTull BEIICCTBa

Mogenu CTpOoe€HHsl Ta30B, XUIAKOCTEM W TBEPIBIX
3.1.2 Tell U OOBACHEHHE CBOMCTB BeEIeCTBA Ha OCHOBE
9THUX MOJeJIeH

313 Macca  monekyn.  KomawyecTBo — BelecTBa.
o [TocTrostHHas ABOTAAPO

31 314 TemmoBoe  paBHoBecue. Temmeparypa u €€
' o usmepenne. [kana Temneparyp Ilenbcus

Mopnens upeansHoro raza. OCHOBHOE ypaBHEHUE
3.1.5 MOJIEKYJISIPHO-KUHETHYECKONH TEOpUH HUJEaIbHOTO
rasa

AbGcomoTHas TeMmIepaTypa Kak Mepa CpenHei
3.1.6 KMHETUYECKOM HSHEpruu  TEIJIOBOIO  JBUKCHUS
yacTtun rasa. lllkana Temneparyp KensBuna

317 VpaBuenue Kumaneitpona — MengeneeBa. 3akoH
o JanbroHa

318 I'a30BBIC 3aKOHBI. I/Isonpoueccm B MACAJIBHOM I'a3€ C
o MNOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: H30TCpPMa,
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u30xopa, n3obapa

3.1.9 TexHuueckue ycTpoiicTBa: TepMoMeTp, OapomeTp

[IpakTueckue paboTsl. MI3mepeHne maccsl Bo3ayxa
B KJIACCHOW KoMHarte. MccienoBanue 3aBUCHUMOCTH
MEXIy IapaMeTpaMU COCTOSIHUS Pa3peKEHHOIO

3.1.10

rasa
OCHOBbI TEPMOJMHAMMUKA

TepmonnHamuueckas cucrema. BuyrpenHss

3.2.1 SHEPTrUsl TEPMOJUHAMUYECKONH CHUCTEMBI M CIOCOObI
€€ U3MEHEHUS

399 KonuuectBo Temnorsl u  paborta. BHyTpeHHsA
o SHEPIHs OJHOATOMHOIO MIEAILHOIO ra3a

Bumsr TEIIONepeIayun: TEIIONPOBOAHOCTH,
123 KOHBEKIMsA, M3lIydeHHe. TemIoéMKOCTh — Telna.
o VienbHass  TEIJIOEMKOCTh  BemiecTBa.  Pacuér

KOJIMYCCTBA TCIJIOTHI IIPH TCILJIOIIECPCauc

IlepBbiidi 3akoH TepMoauHaMuku. [IpuMeHeHune
324 MEPBOTO 3aKOHA TEPMOJAMHAMUKH K H30MPOLECCAM.
3.2 I'padmueckas nHTepnperanus paboTh ra3a

TerioBbie MAaIlINHBbI. ITpuHIMITBL NEeHCTBUS
TeIUIOBbIX MamuH. [IpeoOpazoBaHus 3HEPrud B
3.25 TerioBelXx MamuHax. Kosdduuuent mnonesnoro
nevictus (manee — KI1/]) termoBoit MamuHbl. L{ukr
Kapno u ero KIIJI

Bropoit 3akon TepmomuHamuku. HeoOpaTumocTh
3.2.6 IpoueccoB B Ipupoze. TeruioBble JBUTATENH.
DKosiornyeckue npoOaeMbl TEIIO3HEPTeTUKH

327 TexHu4eckne ycTpoiCTBa: ABUIraTeNlb BHYTPEHHETO
o cropanusi, ObITOBOU XOJIOAMIBHHK, KOHIUIHOHED

3938 [Ipaktuyeckne paboTbl. M3mepeHue yIeNbHOM

TEIUIOEMKOCTH
###Par###ATPET ATHBIE COCTOSHUA BEHIECBA. ®A30BbBIE
ITEPEXO/IbI

[TapooOpa3zoBanue u KouaeHcauus. lcmapenue wu
3.3.1 KUIICHUE. YJIelbHas TeIloTa IapooOpa3oBaHuUs.

33 3aBHUCHMOCTD TCMIICPATYPbI KUIICHUA OT JABJICHUA
AOCONIOTHAg ¥ OTHOCUTEJIbHAS BIaXKHOCTD BO3ayXa.

332 .
Hacpimennsiii nap

TBépnoe Ttemo. Kpucrammueckue u amopdHbie
3.33 Tena. AHM30TPONUS CBOWCTB KpuCTaJIoB. JKuakue

Kpuctaybl. CoBpeMEHHbIE MaTepHaIb
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334 [InaBnenue u kpucrauMzauus. YaelbHas TEIUIOTa
o wiasnenust. Cyoaumanus
3.35 VYpaBHeHHE TEII0BOr0O OanaHca
TexHuueckue yCTpOMCTBA: TUTPOMETD u
336 MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU MOTYyYEHUs
o COBPEMEHHBIX ~ MaTepuajoB, B TOM  YHCIE
HAaHOMATEpPHAaJIOB, © HAHOTEXHOJIOTUU
337 [Tpaktuyeckue paboTel. M3MepeHue BIAXHOCTH
o BO31yXa
4 DJIEKTPOAMHAMUKA
H##HPar###JIEKTPOCTATUKA
411 DnekTpu3anusa Tela. JJeKTpuueckuid 3apsia. [[Ba
o BUJIa DJIEKTPUUYECKHX 3aPsII0B
4.1.2 [IpoBOIHMKY, IUBIIEKTPUKH U MOJIYIIPOBOAHUKH
4.1.3 3aKOH COXpaHEHHMS AJIEKTPUUYECKOTO 3apsiaa
4.1.4 BzaumogeiictBue 3apsanoB. 3akon Kymnona
DneKTpuuecKoe noJe. HanpsoxkénHocTb
4.1.5 anekTpuyeckoro mois. IlpuHuun cynepnosunuu.
Jlunnu HanpsHKEHHOCTH SIIEKTPUUECKOTO OIS
416 PaGora cuI ANEKTPOCTATUYECKOTO OIS
o [MTotenmnuain. Pa3HOCTh MOTECHIIHAIOB
4.1 [IpoBOAHWKH © JUAJNCKTPUKH B  IOCTOSHHOM
4.1.7 ANIEKTPUUIECKOM ToJe. Jusnextpuueckas
MIPOHUIIAEMOCTD
OnektpoémkocTb. KonaeHcaTop. OIEKTPOEMKOCTh
4.1.8 IJIOCKOTO KOHJEHCATOpa. OHEpPrusi 3apsyKEHHOI'O
KOHJIEHCAaTopa
Texnuueckue YCTPOMCTBA: 3JIEKTPOCKOII,
419 AIEKTPOMETP, ANEKTPOCTaTUYECKAs 3alluTa,
o 3a3eMIIEHME  3JIEKTPONPUOOpPOB,  KOHIEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP
41.10 [IpakTuueckue paboTHL. N3mepenue
o SIEKTPOEMKOCTH KOHIEHCATOpa
HH#HPar#HITOCTOSIHHBIN DJIEKTPUYECKHWM TOK. TOKU B PASJIMYHBIX
CPEJAX
Ycnous CYIIIECTBOBaHUS MOCTOSTHHOTO
42.1 aJeKTpuYecKoro Toka. Mcrounuku Toka. Cuiia Toka.
4.2 ITocTossHHBIN TOK
422 Hamnpsoxenue. 3akon Oma a1 ygacTka 1enu
423 DeKTpuuecKoe COINIPOTHUBIICHUE. VY nenbHoe
o COIPOTHBJIEHHUE BEIIECTBA
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494 [locnenoBarensHoe, TAPAIUIENBHOE, CMENIAHHOE
o COEIMHEHHE MTPOBOIHUKOB

425 Pabora snextpuueckoro Toka. 3akoH JDxoyns —
o Jlenna

4.2.6 MOIHOCTE 2JIEKTPUYECKOTO TOKA

anekTpoaBmwkymas cwia (mamee — DJIC) wu
427 BHYTpEHHEE CONPOTUBJICHUE HCTOYHHKA TOKa.
o 3akon  Oma  jIs  [ONHOM  (3aMKHYTOM)

3JI€KTpI/I‘-ICCKOI71 OCIIu. KOpOTKOQ 3aMbIKaHUE

DJIEKTpOHHAA MPOBOJUMOCTh TBEPJIBIX METAJIOB.
4.2.8 3aBUCUMOCTh  CONPOTHBJIEHHUS  METaNIOB  OT
TeMieparypbl. CBEpXIPOBOIMMOCTh

429 OnekTpuueckuid TOK B  Bakyyme. CBoiicTBa
o SIIEKTPOHHBIX ITYYKOB

[MomynpoBonuuku. CoOOCTBEHHAasEs W MPUMECHAs
4.2.10 IIPOBOAMMOCTD MOJIYNPOBOAHUKOB. CBoiicTBa p-n
nepexoza. I[loaynpoBoHIKOBBIE TPHOOPHI

4911 DNEeKTPUYECKHUM TOK B ANEKTPOJIUTAX.
o DNEKTPONIMTHYECKAs JUCCOMAIHS. DICKTPOIIN3

DnekTpuyeckuii Tok B razax. CaMoOCTOATENbHBIN U
4.2.12 HECAMOCTOSITEIbHBIA  pa3psifl. PasznuuHbie THIIBI
CaMOCTOATENBHOTO pa3psaa. Monuus. [1nazma

TexHu4eckne yCTpOMCTBA: aMIIEpMETP, BOJBTMETD,
PEOCTaT, NCTOYHUKH TOKA, dJIEKTPOHATPEBATEIBHBIE
4213 npubOpBl,  DIEKTPOOCBETHTENBHBIE  HPHOOPHI,
o TEPMOMETP CONPOTHBIECHHUS, BAaKYyMHBIA MO,
TEPMHUCTOPBI u (orope3ucropsl,

IIOJIYIIPOBOXHUKOBBIN TUOJ, raJlbBaHUKA
[IpakTnueckue paboTel. M3ydeHue cMmemIaHHOTO
COCIMHEHMS PE3UCTOPOB.

4.2.14 M3mepenne DJIC  ucTOYHMKA TOKa U €ro
BHYTPEHHETO COIPOTUBIICHHUS. Habmronenue

QJICKTPOJIN3a

11 KVIACC

Kon Koanposepsiemoro
pasaesia  3JIeMeHTa

4 SJIEKTPOAMHAMUKA
| 43 ##HPart#H#MAT HUTHOE ITOJIE. SJIEKTPOMAT'HUTHAA MHAYKINWA

HpOBepﬂeMble IJIEMEHTBI COAECPKAHUSA
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4.3.1

IlocTostHHBIE MAarHuThbl. BzaumopaelictBue
HOCTOSHHBIX MarHUTOB

432

MarnuTtHOoe 1none. BeKTop MarHUTHOW MHIYKIUU.
[Ipunnun cynepno3unmu. JIMHMM — MarHUTHOMN
vHAyKIuu. KapTuHa TuHUI MarHUTHON MHAYKIUN
I10JISl IOCTOSIHHBIX MAarHUTOB

433

MarnuTHOe 1ojie NpoBOAHMKA C TOKOM. KapTuHa
JIMHUU TI0JIA AJIUHHOI'O MpsAMOTro IIPOBOAHHMKA H
3aMKHYTOI'O KOJIBII€BOT'O IMPOBOJHUKA, KATYIIKH C
TokoM.  OmbiT  Opcrena.  B3aumoneiictBue
MIPOBOJHHUKOB C TOKOM

434

Cuna AMriepa, €€ MOJIyJIb M HalpaBJICHHUE

4.3.5

4.3.6

Cuna JlopeHua, e€ Monayib U HamnpablEHHE.
JIBr>KeHUE 3apsyKEHHOM 4YacTHUIbl B OAHOPOJHOM
MarHuTHOM noje. Pabora cuibl JlopeHiia

SBnenue SHGKTPOMaFHHTHOﬁ 15050187 909505

4.3.7

4.3.8

4.3.9

[ToTok BeKTOpa MAarHUTHON MHIYKLIMU
OJIC  wHAayKuMH. 3aKOH  BJIEKTPOMArHUTHOM
unaykiuu dapanes

Buxpeoe snekrpuueckoe none. 9/C uHAyKIUU B
MPOBOAHUKE, JBUXKYIIEMCS [MOCTyHaTelbHO B
OJIHOPOJTHOM MarHUTHOM I10J1€

4.3.10

4.3.11

4.3.12

[IpaBuio Jlenna

NunyktuBHOCTh. SIBieHMe camouHAykiuu. 2JC
CaMOWHIYKIIHH

3Hepr1/m MAarauMTHOI'O ITOJIAA KaTyIIKH C TOKOM

4.3.13

4.3.14

DJIEKTPOMArHuTHOE TOJe

TexHHYeCKrEe yCTPOMCTBA: MOCTOSIHHBIE MAarHUTHI,
3JEKTPOMATrHUTBI, JJIEKTPOJABUTATED, YCKOPUTEIIN
3JIEMEHTAPHBIX YACTHUL, UHAYKIIMOHHAS [I€Yb

4.3.15

[IpakTnueckue paboThl. M3ydeHne MarHuTHOTO
MoJIs KaTyIKu ¢ TokoM. MccienoBanue AeicTBUs
IIOCTOSSHHOTO MarHuTa Ha pPaMKy C TOKOM.
HccnenoBanue  sBIEHUS  3JIEKTPOMArHUTHOM
WHIYKIAH

5 KOJIEBAHMA 1 BOJIHBI

##HPart#MEX AHUYECKUE U DJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1 5.1.1

5.1.2

KoneobarensHas cucrema. CBOOOIHEIE KOJIEOaHUS.
Iapmonmueckne konebanus. I[lepwon, wyactora,
aMIuInTyaa u ¢asza koueOaHui

[IpyxuHHBINA MasTHUK. MaTeMaTU4ECKUI MasITHUK
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VYpaBHeHue TapMOHNYECKUX KoJieOaHuH.
5.1.3 Kunemartnueckoen  AMHAMHYECKOE  OIMCAHME
K0J1e0aTeNbHOTO IBUKECHUS
[IpeBpamienue »HEPruM MHpU  TapMOHUYECKUX
514 koneOaHusx. CBA3p aMIUIMTYABl  KoJIeOaHM
o MCXO/HOM BEJIMYHHBI C aMILIMUTYIaMU KOJieOaHHi
€€ CKOPOCTU U YCKOPEHHUS
KonebarenbHbIit KOHTYP. CBoOoiHBIE
ANIEKTPOMAarHUTHBIE KOjJeOaHUsT B  UACATBHOM
5.1.5 KojeOaTeNbHOM  KOHTYype. AHAJIOTUS  MEXIy
MEXaHUYECKUMU u JIEKTPOMarHUTHBIMU
konebanusmu. @opmyna Tomcona
516 3aKOH COXpaHEHMsI SHEpPrud B  HUJICAIBHOM
o KOJIE0ATEIBHOM KOHTYPE
BeiayxaeHHbie MEXaHUYECKHe KoJIeOaHusl.
5.1.7 Pesonanc. Pe3onancHas kpuBas. BbIHyXIIE€HHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHMsI.
518 Ilepemennsblit Tok. CHHYCOUIaNbHBINA IEPEMEHHBIH
o TOK.
519 MOIIHOCTh NMEPEMEHHOI0 TOKa. AMIUIUTYJHOE U
o JeWCTBYIONIEE 3HAUCHUE CHIIBI TOKA U HANpPSKEHUS
Tpanchopmarop. IlpouwsBomacTBo, mnepemavya u
norpebdyieHue ANEKTPUYECKON SHEPTHH.
5.1.10 OKOJIOTMYECKHE  PUCKM  IIPpH  TPOU3BOACTBE
o HIIEKTPHYECKOM SHEPTHH. Kynerypa
UCIIOJIb30BaHUs JIEKTPOIHEPTUU B MOBCEIHEBHOU
KHU3HU
5111 TexHuueckue yCTpoiicTBa: ceiicmorpad,
o 3JIEKTPUUYECKHIA 3BOHOK, JIMHUHU DJIEKTponepe1ad
[IpakTnueckue paboTHLI. Uccnenosanue
3aBHCUMOCTH NI€PHO/a MaJIbIX KoJieOaHuil rpy3a Ha
5112 HUTM OT JUIMHBI HHUTH M Macchl Ipy3a.
o HccnenoBanne NEpEeMEHHOr0 TOKAa B €U U3
MIOCJIEZIOBATEIbHO COEAMHEHHBIX KOHJEHCATOpa,
KaTYyILKH U PE3UcTopa
##HParttH#MEXAHNUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHbBI
MexaHuueckue BOJIHBI, YCIIOBUS
591 pacnpocTpaHEeHHUsI. ITepuon. Ckopoctb
52 o pacrpocTpaHeHHs M AJUHA BoJHbI. [lonepeunsie u
IIPO/IOJIbHBIE BOJHBI
597 ###Par###  Uatepdepenumss u  audpakius
o MEXaHUYECKUX BOJIH
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593 3Byk. CkopocTh 3ByKa. ' pomkocTh 3Byka. BricoTta
o tona. TemMOp 3ByKa

SHGKTPOMaFHHTHI)IC BOJIHEL. Y CIIOBHSA HU3Ty4YCHUA
SJICKTPOMArdHMTHBIX BOJIH. Bzanmuas OopueHTaIuA

524 .
BEKTOpOB E, B 1 v B 211€KTpOMarauTHOW BOJIHE B

BAKyyMe
CBolicTBa 3J€KTPOMarHUTHBIX BOJIH: OTpa)K€HUE,

575 PEJIOMIICHHE, HOJIPU3ALIHS, aupaKmys,
o uarepdepenims. CKOPOCTh  3JIEKTPOMArHUTHBIX

BOJIH

596 [llxana »smeKTpOMarHUTHBIX BOJH. lIpumeHeHue

SJICKTPOMArHMTHBIX BOJIH B TCXHUKC U 6BITy

[TpuHIMOBI ~ pafMOCBSI3M U TEJCBHJICHHUSL.
5.2.7 Panuonoxanus. DJEKTPOMAarHUTHOE 3arpsi3HEHUE
OKpY>Karollen cpeibl

TexHuueckue yCTpOICTBa: MY3bIKaJIbHbIE
598 MHCTPYMEHTBI, yJIbTPa3ByKOBas JMAarHOCTHKAa B
o TEXHUKE W MEIWIMHE, pajap, pajdoNpUEMHUK,

TeNeBU30p, aHTeHHa, Tenedon, CBY-neun
#HHPar###OIITUKA

[IpsMonuHENHOE  PACIPOCTPAHEHHE CBETAa B

53.1 .
oaHOpoaHOM cpene. JIyu cBeta

539 OtpaxkeHre cBeTa. 3aKOHBI OTPAXKEHHS CBETA.
o [TocTpoenue N300paXkeH il B IIIOCKOM 3epKaie

533 HpeJIOMHCHI/IC cBeTa. 3aKOHBI MpEIOMJIICHUS CBCTA.

AOCOIOTHBIN MMOKa3aTeb NPETOMIICHHS

534 [lonnoe BHyTpeHHee oTpaxenue. lIpenenpHbIil
o YTOJI TIOJTHOTO BHYTPEHHETO OTPasKCHUSI

535 JHucnepcus cBera. CI0XKHBIN cocTaB 6eoro cBeTa.

5.3 Lger

Cobuparoiue U pacceuBarouue JTUH3bL. TOHKas
nuH3a. POKYCHOE pacCTOSHHE W ONTHYECKas CHjia
5.3.6 ToHKOH JuH3BL. [locTpoeHne wu300paxkeHuil B
COOMpAIOMIMX W paccemBalOMIMX JHH3aX. Popmyna
TOHKOM JIMH3BI. Y BEIMUEHHE, JaBacMOe JTHH30HU

537 IIpenenst [PUMEHUMOCTHU reOMETPUYECKON

OIITHUKH

Wutepdepennus creta. KorepeHTHbIE UCTOYHHUKH.
YcnoBus HAOIOICHUS MaKCHMYMOB "

53.8
MUHUMYMOB B HHTEP(EPEHIIMOHHONW KapTHHE OT

NBYX CUH(A3HBIX KOT€PEHTHBIX HCTOUHUKOB
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Hudpakuus cBera. JudpakuuoHHas pemieéTka.
YcnoBue HaOMIOAEHUS TIaBHBIX MAaKCUMYMOB TIPH
MaJeHUd  MOHOXPOMAaTHYECKOro  CBeTa  Ha
TUGPAKITMOHHYIO PEIIETKY

5.3.10 [Tonspuzanus ceera

539

TexHuueckue YCTPOMCTBA: OYKHU, ay1ma,
5311 ¢oroanmapar, MPOEKIIHOHHBIH arnmapar,
o MHUKPOCKOII, ~ TCJIECKOI, BOJIOKOHHAs  OITHKa,

I paKIMOHHAs PEIETKA, MOISPOU]

[TpakTuyeckue paboTsl. M3mepenue mnokaszarens
5312 [PEIOMIICHUS. HccnenoBanue CBOMCTB
o n300pakeHuit B uH3ax. HabmroneHne qucrnepcun

cBeTa
3JIEMEHTAI CITIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH
I'panunel IIPUMEHUMOCTH KJIACCUUYECKOHN

MCXaHHKH. HOCTy.]'IaTBI TCOPHUU OTHOCUTCIIBHOCTH:
HHBApUAHTHOCTL MOAYJL CKOpPOCTH CBC€Ta B

6.1

BaKyyMe, IPUHIIUIT OTHOCUTEILHOCTH DUHINTEHHA

6 6.2 OTHOCHUTEIBLHOCTD OIHOBPCMCHHOCTH.
' BaMeI[J'IeHI/IC BPCMCHH U COKpPAIICHUC JJIUMHBI

6.3 DHeprus U UMIYJIbC CBOOOIHOM YaCTHIIbI

CBsi3b  Macchl € DJHEprued M HUMILYIBCOM
6.4 CBOOOHOM YaCTHUIBl. DHEPTUS MOKOS CBOOOIHOM

YaCTHULBI
7 KBAHTOBAA ®U3UKA
Hi#Par###JIEMEHTBI KBAHTOBOM OIITUKU

@otonbl. dopmyna Ilnanka cBsA3M dHEpPruu

7.1.1 ¢doTroHa € ero yacToTOW. DHEPrusi U HUMILYIbC
¢dotoHna

OTtkpsiTue U uccienoBanue Goroddpdexra. ONbITHI

A.I'. CroneroBa. 3akoHbl hoTod(deKTa

7.1
VYpaBuenue DunmTeitHa g dortodrddexra.

«Kpacnas rpanuma» ¢porodddexra

7.1.4 Hasienune ceeta. Onbitel [1.H. Jlebenera

7.1.5 XUMHUUYECKOE JICICTBUE CBETA

716 TexHuueckue YCTPOMCTBA: doTosemenr,
o doTogaTurK, conHedHas 6atapesi, CBETOINO
CTPOEHHUE ATOMA

Mopens aroma Tomcona. OnbiTel Pezepdopaa mo

7.2
7.2.1 UCCIIEIOBAaHMIO CTpoeHUs aToma. [ImanerapHas

MOACIb aTOMa

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOAMNUCHIO

MYHULUNAJIbHOE BIOKETHOE OBLLEOBPA3OBATE/IbHOE 15.10.25 12:36 (MSK) CepTudukat 00F8F18E28E18E24F910FDEC5A64382640
YYPEXXAEHME "JINLIEN N2 15 UMEHW AKAZJEMUKA 10JIUS1 BOPUCOBUYA [etictyeT c 09.06.25 no 02.09.26
XAPUTOHA" TOPOJA CAPOBA, lNopsyeBa CseTnaHa OpbeBHa, [ipekTop




[Toctynmater bopa. WM3mydenue wu mOIIIOMIEHUE
(OTOHOB IpU Hepexoae aToMa C OAHOTO YPOBHS
SHEpruu Ha Apyroil. Buabl cnektpoB. Cnekrp
YPOBHEI HEpPruu aToMa Bo0poja

7.2.2

BonnoBeie cBoiicTBa yactuu. Bomnel ne bpoiins.
7.2.3 Kopnyckynsipao-BostHOBOM yanusm. [udpakius
AJIEKTPOHOB Ha KPUCTAJLIAX

704 CnoHTaHHOE u BBIHYKACHHOC N3ITYUCHHUC.
o VCeTpoiCTBO U MPUHIUIT PabOoTHI Jiazepa

TexHu4ecKknue yCTpOMCTBA: CIEKTPAJIbHBIN aHAJINA3

7.2.5 .
(criekTpocKoI), J1a3ep, KBAHTOBBIA KOMIIBIOTED

796 [TpakTrueckue paboTHI. Hab6monenue
o JIMHENYATOTO CIIEKTPa
ATOMHOE /PO

Merons! HaOJII0ICHUS u perucTpanuu

7.3.1

SJICMCHTAPHBIX YaCTUI]

OtkpeiTHe paguoakTuBHOCTH. OnbIThl Pe3epdopaa
M0  ONpEACICHHIO COCTaBa  PaTUOAKTHBHOTO
7.3.2 m3nydeHuss. CpoiictBa anbda-, Oera-, ramma-
W3ITydeHus. BausHue panoakTUBHOCTH HA JKUBEIC
OpTaHHU3MBI

OTkpbiTHEe TpoTOHa M HeiTpona. Hykionnas
7.3.3 Mmojnenb siapa leifsenOepra — lBaHenko. 3apsin
sapa. MaccoBoe uncio saapa. M3oTonsl

Anbda-pacniaa. DIEKTPOHHBIH M TMO3UTPOHHBIH

7.3.4 Oera-pacma. ["amMMma-u3nydeHue. 3aKkoH

7.3 paZiMOaKTUBHOTO pacraja

735 OHeprus CBsI3U HYKJIOHOB B s/ipe. SnepHble CUIIBL.
o JledexT Macchl spa

7.3.6 SAnepublie peakuuu. JleneHue u CUHTE3 siAep

SAnepublii  peaktop. TepMOsAIepHBIM  CHUHTE3.
7.3.7 [TpobnemMbl U MEepCHEeKTUBHI SIEPHON IHEPTETHKH.
DKOJOrM4eCKHE aCIEeKThI sIEPHON IHEPTETUKHI

73.8 DOnemeHTapHble 4yacTHUIbl. OTKpBITHE MO3UTPOHA.
o dyHIaMeHTaIbHbIE B3aUMOICHCTBUS

73.9 TexHuyeckne yCTpOHCTBA: JO3UMETP, Kamepa
o Bunbcona, siaepHblit peakTop, aToMHas bom0a

73.10 [IpakTnueckue pabotrel. HMccnenoBaHue TpeKoOB
o qacTull (T10 TOTOBBIM (hoTOrpadusim)
SJIEMEHTBI ACTPO®U3UKU

8.1 Bun 3B&3qnoro Heba. Co3Be3amsi, sipKue 3BE3MMI,
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IIJTaHETHhI, UX BUANUMOC IBUXXCHUC

Conneunas cucrema. IlnaHeTsl 3eMHOM TpyYIIIBIL.
8.2 [InaHeTpI-TUraHTBl U MX CHYTHHUKH, KApIMKOBBIE
maHeTsl. Maneie Tena CoTHEYHOW CHCTEMBI

23 Connue, ¢orochepa um armochepa. ComHeqHas

AKTUBHOCTH

8.4 Uctounuk sHeprun CosiHia v 3BE311

3BE31pl, UX OCHOBHBIE XapaKTEPUCTHKU: Macca,
CBETUMOCTb, paauyc, TEeMIIepaTypa, ux
B3aUMOCBs3b. JlMarpaMMa «CHeKTpaJbHbII KI1acc —
8.5 CBETUMOCTDE . 3BE3 bl TJIaBHOU
IIOCJICOBATENBHOCTU. 3aBUCUMOCTh  «Macca —
CBETUMOCTB» JUIS 3BE3 N IJIABHOM
IIOCJIEI0BATEIbHOCTH

#H##Par##HBuyTpeHnee CTpOCHUE 3BE3.
8.6 CoBpeMeHHbIE MPEACTaBICHUS O MPOUCXOXKICHUH
u 3Bomtounu ConHIa ¥ 3BE31. DTanbl )KU3HU 3BE3]

Mneunsiii Ilyte — Hama anaktuka. CnupanbHas
cTpykTypa ["amakTuku, pactpeneneHue 3B€31, raza
8.7 n neumd. llonmoxxenne u npBwxkenune ConHLa B
INanaxTuke. I1nockas u chepruyeckas MoJCUCTEMBI
lNanakTuku

2.8 Tuner ramaktuk. PanuoramakTMkum #  KBasapsl.
' UYEpHble AbIPHI B sipax rajJakTUK

Bcenennas. Pacmupenue BceenenHoi.  3akoH
2.9 Xab06mna. Pa3beranue ranaktuk. BospacTt u panuyc
' Bcenennoii, Teopust bosbmoro B3psiBa. Mojens

«ropsiuer Beenennoi». PennkroBoe uznydeHue

Macmrabnas CTPYKTypa Bcenennoi.
8.10 MeraranakTuka. Hepeménnpie po0OsIeMbl

aCTPOHOMHU
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IMPOBEPAEMBIE HA ETD 11O PU3UKE TPEGOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA30BAHUA

Kon IIpoBepsiemble TpeOGOBaHMS K NMPEIMETHBIM pe3yJIbTATAM OCBOCHUS
NpoBepsaeMoro OCHOBHOI 00pa30BaTeJILHOM IPOrPaMMBI CPeIHEro 00111ero
TpeOoBaHus o0pa3oBaHusi

ChopMHUpPOBAaHHOCT, YMEHUW pacro3HaBaTh (PU3UUECKHUE SBICHUS

(mporiecchl) ¥ OOBACHATh UX HA OCHOBE U3YUEHHBIX 3aKOHOB

Bnagenne ocHoBoIoOnararomuMu Q)HSHHCCKI/IMI/I INOHATHUAMU u

BEJIMYMHAMU, XapaKTEPU3YIOLUUMHU (PU3NYECKUE POLIECCHI

CdopMHUpPOBAaHHOCTh YMEHHMH TPUMEHATh 3aKOHBl KJIACCUYECKOU
MEXaHUKH, MOJIEKYJISIPHOM buzukn U TEPMOJAMHAMUKH,
UIEKTPOJUHAMUKH, KBAaHTOBOM (DU3MKM JUIsl aHanu3a U OOBSICHEHUS
SBJICHUA MHKPOMHpA, MAaKpOMHUpPa M MEraMmupa, paziuydaTh YCIIOBHS
3 (rpanuLbl, 00JaCTH) MPUMEHUMOCTH (DU3HUECKUX 3aKOHOB, TOHUMATh
BceoOUMil xapakrep (yHIaMEHTAJIbHBIX 3aKOHOB M OTPAHMYEHHOCTb
UCIIOJIb30BaHUSI YaCTHBIX 3aKOHOB; AaHAIM3MPOBaTh (pu3Mueckue
IPOLECCH,  MCIONb3ys  OCHOBHBIE  IOJIOXKEHMS, 3aKOHBl U

3aKOHOMEPHOCTH

C(I)OpMPIpOBaHHOCTL YMCHHA pPa3jindyaTb YCJIOBUSA NPHUMCHUMOCTU

Mojienel pU3nYecKuX Tesl U IPOLECCOB (SIBICHHUI)

ChopMHUpPOBAaHHOCT, YMEHHS pelaTh pPAcuETHHIE 3a7a4d C SBHO
3a/ITaHHOW W HESBHO 3aJJaHHON (PU3MYECKOW MOJCNIbIO: Ha OCHOBAaHUH
aHalM3a YCIIOBHsS BbIOMpaTh (U3UUECKUE MOJEIH, OTBEYAIOIIHNE
TpeOOBaHUAM 331a4H, TPUMEHATH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH
5 U moctynarbl  (U3MYECKUX  TEOPUH  NpU  HUCIOJIB30BAHUU
MaTEMaTHYECKNX METOJIOB PEIICHHs 3a]ad, MPOBOIUTH PacyEThl Ha
OCHOBaHHUHN HUMCIOIIUXCA JaHHBIX, aHaJII/ISI/IPOBaTB pe3y.HBTaTBI nu
KOppeKTI/IpOBaTB METOObI pCIJ_IeHI/ISI C y‘IéTOM HOHy‘IGHHBIX

pe3yNIbTaToB

Pemrate kayecTBeHHBIC 3a7aud, TpeOyrOIME MPUMEHEHUs 3HAHUH W3
pa3HBIX pa3feNioB IIKOJBLHOTO Kypca (PU3WKM, a TaKKe WHTErpanuu
6 3HAHUW W3 JPYrHMX TMPEAMETOB €CTeCTBEHHOHAYYHOTO  IIMKJIA:
BBICTpaWBaTh JIOTMYECKYIO LEMOYKY pACCYKIEHUH C OMNOpOM Ha

N3YUCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU 1 (1)I/ISI/I‘I€CKI/IC SIBJICHUA

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOAMNUCHIO

MYHULIUNAJIbHOE BIO/DKETHOE OBLLIEOEPA3OBATEJIbHOE 15.10.25 12:36 (MSK) Ceptudukat 00F8F18E28E18E24F910FDEC5A64382640
YYPEXXAEHMUE "JIMLIEN N2 15 UMEHU AKAQEMUKA HOJIUSt BOPUCOBUYA [etictyeT c 09.06.25 no 02.09.26
XAPUTOHA" TOPOJA CAPOBA, lNopsyeBa CeeTnaHa OpbeBHa, [pekTop




Buanenne OCHOBHBIMH MeToAaMHu Hay4HOI'0 IIO3HAHWS,
WCIOJIb3YeMbIMH B  (U3MKE: TPOBOAUTH IMpsIMblE U KOCBEHHBIE
U3MepeHus: (U3NYECKUX BEIMYMH, BBHIOMpas ONTHMAJIBHBIN CIIOCOO
U3MEPEHUSI U HUCIIONb3Ysl M3BECTHBIE METOJBI OLEHKH IOTPEIIHOCTEN
U3MEpPEHM, MPOBOAUTH HCCIEIOBAaHUE 3aBUCUMOCTEH (PU3MUECKHX
BEJIMYMH C HCIHOJb30BaHUEM MPSIMBIX U3MEPEHHH, OOBICHATH
NOJIyYEeHHBIE PE3yJIbTaThl, UCHONb3Ysd (PU3NUECKUE TEOPUH, 3aKOHBI U
HOHATHS, U JIeNIaTh BBIBOJBI; COOIOATh MpaBHuia 0€30MacHOro Tpyza
IIpU MPOBEIEHUU UCCIIEJOBAaHUM B paMKax y4yeOHOro SKCIIEpUMEHTa U
y4eOHO-UCCIIEI0BATEIbCKOM  JESITEIBbHOCTH  C  UCIOJIb30BAHUEM
OUQPPOBBIX ~ U3MEPUTENBHBIX ~ YCTPOHCTB W J1a0OpaTOpHOTrO

00opyI0BaHUs

ChopMHUpOBaHHOCTE ~ YMEHHWH  aHAIM3UPOBaTh M OIICHUBATH
IIOCJIICACTBUA OLITOBOH U HpOI/I3BO,I[CTB€HHOI>'I ACATCIIbHOCTH YCJIOBCKA,
CBSI3aHHOU € (PU3MYECKUMH NPOLEcCaMM, € MO3MLUN IKOJIOTHUECKON
8 0€30MacHOCTH; MIPEACTABICHUI 0 palOHAIbHOM
IPUPOJOIIOJIL30BAHNHY, a  TaKXK€  pa3syMHOM  HCIIOJIb30BaHUU
JOCTIDKEHUN HayKM M TEXHOJOTMHM Juid JalbHeHIiero pa3BUTHUS

YCIJIIOBCYCCKOI'O 06H_ICCTB8.

OBnazeHue pa3IUYHBIMM crocobamMu  paboTel ¢ HH(pOpMarueit
(Gu3NYecKoro  colepXaHUSg C  HCIOJIB30BAaHHMEM  COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTUN; pa3BUTUE YMEHUH KPUTUYECKOTO

aHaJIM3a U OIIEHKH JIOCTOBEPHOCTHU MoJydyaeMoil nHpopmanuu

ChopMHUpPOBAaHHOCT, ~ YMEHHMH  TNPUMEHSTh  OCHOBOIIOJIAralolne
ACTPOHOMHUYECKUE TIOHSATUS, TEOPUUM UM 3aKOHBI Il aHajau3a u
10 00BsiICHEHUST (PU3UYECKUX MPOIECCOB, MPOUCXOASIINX Ha 3BE3/IaX, B
3BE3JHBIX CHUCTEMAX, B MEXIAIAKTUYECKON CpeAe; JBUIKECHHS

HeOECHEBIX TeJI, YBOJIIOLIMY 3BE3 1 Beenennon
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INEPEYEHDB 2JIEMEHTOB COILEPKXAHUS, ITPOBEPAEMBIX HA EI'D
1O ®PU3UKE

Kon Kon [IpoBepsiemMblii 27IEMEHT COIEpKAHUS
paszfnena/TeM | dJIeMeHTa
bl

1 MEXAHHKA

1.1 KMHEMATHUKA

1.1.1 Mexannueckoe aBrkeHue. OTHOCUTEILHOCThL MEXAHUYECKOTO JIBVDKECHUS.
Cucrema orcueTa

1.1.2  |MarepuaibHas TOUKa. TPacKTOpHs

Ee pagunyc-Bektop:

F(0) = (1) (1).2(0)), N

N
—

TPaeKTOpus, =
HC:CM:HICHHC:I ) ) () 2 -
Ar=7(t,)-7(t)=r—-K= . )
= (Ax, Ay, Az) ’

IyTh.

CioxeHne nepeMenieHui:

1 1 1
Ay, = Ar, + Ar,

1.1.3 CkopocTh MaTepuanbHOU TOUKHU:

AF

T I
v=—1/ =1, —(Ux,l)y,l)z)’
tAt—)O
X :A_t =X, ananornuno U, =), , U, =z,
At—0

1 1 1
Crnoxenne ckopocteii: Uy =0, T U,

Brluucnenue nepeMeiienys u MyTd MaTepUualbHOM TOYKH IIPU IPSIMOJIMHEHHOM

JIBY>KEHUH BIIOJTB OCH X 110 TpaduKy 3aBUCHMOCTH Vy (t)

1.1.4 r AL r
Vckopenue MarepuaibHoi Touku: 4 = AL =U = (axa a,,a, ) ,
At—0
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Av ,
X —
= (Ux ), , aHAJIOTUYHO @, = (Uy
At—0

a =

At

PaBHOMEpHOE IPAMOIIMHENHOE BUKEHHUE:

x(t) = x,+u,.t

L, (t) =v,, =const

PaBHOYCKOpEHHOE NPSAMOJIUHENHOE IBUKCHUE!

2

x(t) =X, +0,, I+ a"zt

v, (t)=v,, +a,t

a, = const

Uzzx _Ulzx =2a, (xz _xl)

HpI/I ABWKCHUU B OAHOM HAIIPABJICHUU IIYTb S =

L, +VU
72y

CBoOoaHoe manenne. Y CKkopeHrue cBOOOHOTO
najaeHus. /IBwkeHue Tena, OPOIIEHHOTO MOJ
yriom O k ropu3oHTy:

x(1) =, + 0yt =X, + U, cOS Q-1
2 2
g,! : t
y(t)=y, +U0yt+yT:yo+U0 sma-t—%

v, (1) =0,, =, cosa

X

v,(t)=v,,+g,t=v,sino—gt

g, =0
g, =—g =const

Vi A
l — 0

Yo o

‘r.v

0 X

KpuBonuneiinoe nBuxeHue. [[BHkeHne MaTepraibHON TOUKHU 110 OKPY>KHOCTH.
VToBas ¥ IMHEHHas CKOpOCTh Touku: U = OR . TIpu paBHOMEPHOM JBHKEHHH

271

TOYKH IO OKpYXKHOCTH ® = ? =2nv

% 2
LleHTpOoCTpEMUTENBHOE YCKOPEHUE TOUKU: &, = — = R . Tlonnoe yckopenue
R

2
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MaTepHaHBHOﬁ TOYKH

1.1.9 TBepnoe TCJIIO. HOCTyrIaTCJIBHOC " BpalllaTCJIbHOC ABMXKCHUC TBCPAOI'O TCJIa

1.2 JIMHAMUKA

1.2.1 WNuepunanenpie cucremsl otcuera. IlepBeii 3akoH Herorona. [lpmHnmn
OTHOCHUTEIILHOCTH [ anumes

1.2.2 m
Macca tena. [lmorHoCTh BemiecTBa: P = -+

”

1.2.3 F

1 1
Cuna. IlpuHIMDI CyNepno3suLuM CUIL: L pupuoneiicrs — F+F+..

1.2.4 Bropoii 3akon HeroTona: st matepuanbaoit Touku B UCO

1 r r 1 1
F =ma; Ap=FAt npu F = const

1.2.5 |Tperuii 3akoH HbproToHa Uil MaTepUalIbHBIX &
1 1
Fy, Fy,

TOYCK: Ez = _F'21

1.2.6 3aKOH BCEMHPHOTO TATOTEHUS: CHUJIbI MPUTHKEHUS MEXKYy TOUCYHBIMH MaccaMu

mm
paBHEBI F= G#.

Cuna Tsoxect. LlenTp TspkecTr Tena. 3aBUCUMOCTD CHIIBI TSIKECTH OT BBICOTHI h
HaJl TOBEPXHOCTHIO IJIAaHETHI paguycoM Ro:

GMm

mo = —2m
& (R0+h)2

1.2.7 Cuna ynpyroctu. 3akoH ['yka: Fx = -kx

1.2.8 Cuna tpenus. Cyxoe TpeHue.

Cuna TpeHUs CKOJIbKEHUS: F,=uN

Cuiia TpeHust TOKOSI: FTp SUN

Koaddurment tpenns

1.2.9 F,
Hasnenue: P = _S
1.3 CTATUKA
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1.3.1 MOMEHT CUJIbl OTHOCUTEJIBHO OCH BpaIlleHUS:
1

|M| =Fl , tme 1 - mredo cuael F

OTHOCHUTEIILHO OCH, IPOXOIAIIEH Yepe3 TOUKY —~

O nepneHauKyIIpHO PUCYHKY F

1.3.2 |Lentp macc Ttena. IleHTp Macc cucTeMBl MaTepUajbHBIX  TOYEK:
1 1
r iy +myr, + ...

T
P = . B omHOpOIHOM TIOJIE TSDKECTH (g = ConSt) LEHTP Macc
m; +m, +...

TEJ1a COBIMAAACT C €ro HCHTPOM TAXKCCTH

1.3.3 M +M,+..=0

VcaoBug paBHoBecus tBepaoro tenma s UCO: I I
P P F+F,+..=0

1.34 3akoH Ilackansa

1.3.5 JlaBJeHue B JKUIKOCTH, nokosmeiics B UCO: P = Py + pgh

1 1
13.6 3akoH Apxumena: F Apx =B rec »

eciu Teio U KUIKocTh MokosATcs B ICO, 1o Fapx = pgVasimeen

YcnoBue niaaBaHus Tell

1.4 3AKOHbI COXPAHEHN A B MEXAHUKE

1 1
141 ' Ymnynse matepuansaoit Toukn: P = MO

1.4.2 D=p +7
o Umnynbe cuctempr Ten: P =Pyt Py -

1.4.3 3aKOH U3MEHEHHUS U COXPAaHEHUs UMITYJIbCa:

T T T 1 1
5 ICO ApzA(pl+p2+...)=FlBHemHAt+F At +

2BHEIIH Tt
1

r r T 1
B8 CO ApzA(p1+p2+...):0,ecm,1F + F +..=0

1 BHEIITH 2BHEIIH

PeakTuBHOE NBUKEHUE

144 PaboTa cwtbl Ha MaIOM TepeMeIeHUH:

Ry¥

A:‘]lf‘-|AIE|-cosa:F;-Ax

Ar X
1.4.5 MOIITHOCTb CHJIBI: .
ecim 3a Bpems Al pab6ota cubl H3MEHSETCS o F
Ha AA, TO MOIIHOCTB CHJIBI -
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AA

At At—0

P =F-v-cosa

1.4.6 m* p?

Kunernueckas sHeprust MaTepuaibHol Touku: £ - =——=-"—.

3aKOH WM3MCHEHHS KHHETHYECKOM SHEPTHUU CUCTCMblI MATCPUAJIBHBIX TOYCK: B

nco AE_, =A +A, +..

1.4.7 [TorenmmansHas 3HEprus:

I[J'ISI HOTGHHI/IaJ'II:HBIX CHUJI A12 = ElHOTeHII - EZHOTeI—[L{ = _AEnoTeH]_[ .

HOTeHHI/Ia.]—IBHaH OHCPIUAa MaTepI/IaJIBHOP'I TOYKUM B OAHOPOIAHOM IIOJIC TSAKCCTHU:
EHOTeHu = mgh

[MoTennmanpHas 3HEPTHS YIPYTO 1eHOPMHPOBAHHOTO TEJA:

2
gk

noTeHny 2

1.4.8  |3aKkoH U3MEHEHUS U COXPAaHEHHS] MEXaHUYECKON IHEPIHH:

EMex = B + EHOTeHu,

B CO AE Mex = ABcex HETIOTEHIL. CHJI o

B CO AEMex =0 , €CIIN Agcex HEIOTEHIl. CHII — 0

1.5 MEXAHUWYECKUE KOJIEFAHHMA 1 BOJIHBI

1.5.1 I'apmonnueckue kojeOaHMs MaTepUalbHOW TOYKH. AmmiuTyaa u - (asa
kosieOanuil. Kunemaruueckoe onucanue:

x(t)=4sin(ot +¢,),

a, (l‘) = (Ux )t = —(sz(t) =a, -+ 0)2x =0 , TIIe X - CMEIIEHHUE U3 ITOJIOKECHUA
paBHOBeECHS.

JIlnHamuyeckoe onucaHue:
2
max = -kx, rae k = m®”~ . D10 3HauuT, 4To Fx = -kX.

DHepreTuyeckoe omnrcanue (3aKOH COXPaHEHUsI MEXaHUYECKOW SHEPTUN):

2 2 2 2
mv-  kxT  mo,
2+2= ) :2:const
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CBs3b aMIUIUTY/BI KOJEOaHUM CMELeHHsI MaTepHabHON TOUKH C aMIUIUTYIaMU
KoJIeOaHUI €€ CKOPOCTU M YCKOPEHHUS:

_ 2
Unax _(DA, Ao = O A

1.5.2 o
Iepuon u uactora KoneGauuit: 1 = — =

v

Ilepronq manmpix CBOOOJHBIX  KOJEOAHWUH  MAaTeMaTHYECKOTO  MasTHUKA:

T=2n i

g

m
Iepuos cBOGOMHBIX KONeOaH il IIPYKMHHOTO MasTHUKA: | = 2T m

1.5.3 | BeiHyxzaeHHble konebanus. Pezonanc. Pesonanchas kpupas

1.5.4 [lonepeunsle U mnpojosibHbIE BOJIHBIL. CKOpPOCTh pacnpoOCTpaHEHUS W JUIMHA

v
ponupr: A =0T = ; )

HNuTtepdepennius u qudpakius BOJIH

1.5.5 3Byk. CKOpOCTb 3ByKa

2 MOJIEKYJIAAPHAS ®U3NKA. TEPMOAMHAMUKA

2.1 MOJIEKYJISAIPHA S OU3NKA

2.1.1 Mopnenn  cTpoeHMs  Tra3oB, OJKMOKOCTEM W TBepablx  Ten.  Ilycrts
TEpPMOJIMHAMHMYECKAsl CHCTeMa (Telo) COCTOMT U3 N OJMHAKOBBIX MOJIEKYJI.

N m

Torma KoJIM4ecTBO BemecTBa ¥ — =
Ny n

rae Na - umcino ABorazpo, m - mMacca cucreMsl (tema), M - momsphas macca
BeIllECTBA

2

2.1.2 TernnoBoe ABUKEHUE aTOMOB U MOJIEKYJI BELIECTBA

2.1.3 B3anMoaelicTBrE YacTHUI] BEIIECTBA

2.1.4 | duddy3usa. bpoyHOBCKOE NBHKEHHE

2.1.5 Monpens uneanpaoro raza B MKT

2.1.6 CBs13b MEXy JaBJICHUEM U CpEJHEN KMHETUUYECKOW HHEpruel mocTynaTeabHOro
TEIIJIOBOTO JBMKEHUSI MOJIEKYJT UeaIbHOTOo raza (ocHoBHOE ypaBHeHne MKT):

2
1 5 2 m,» 2 .
pP=—-mynv =—n: =_-N-&,., TOe My - Macca OOHOU MOJIEKYJIBL,

3 3 2 3
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N

n=—. KOHICHTpAausg MOJICKYJI

”

2.1.7 | AbcomotHas Temneparypa: T =t°+ 273 K

2.1.8 CBs13b TEMIIEpATyphl ra3a co CPEJHEN KNHETUUECKON YHEPIUEN OCTYNaTEIbHOTO
TEIJIOBOTO IBUYKEHHS €r0 MOJIEKYII:

- 2
gIIOCT = mOU = 2 kT
2 2

2.1.9 | VYpaBuenue p = nkT

2.1.10 |Mogenp uaeanbHOro ra3a B TEpMOJIMHAMUKE:

VYpaBuenue MenneneeBa — Knaneipona
BripakeHne 111 BHyTpEHHEN SJHEPTUU
VYpaBuenune Menneneesa - Knaneiipona (mpuMeHUMBbIE (POPMBI 3aITHCH):
pPRT

pV=""RT =vRT = NkT p=P"2
i i

BblpaxkeHne s BHYTPEHHEH OSHEPIUUM OJHOATOMHOIO MJ€albHOro rasa
(mpuMeHuMBbIe (HOPMBI 3aMUCH):

U:%vRT:%NkT:EﬁRT:chT:%pV

2 p

2.1.11 |3akon JlasibTOHA [UIsl 1aBJIEHUSI CMECH Pa3PEKEHHBIX Ia30B:
p=p1t+tp2+..

2.1.12 |M3ompouecchl B pa3peKEHHOM Tra3e C IMOCTOSIHHBIM 4uciaoM Moiiekyn N (c
MOCTOSTHHBIM KOJIMYECTBOM BelecTsa Vv ):

m3otepMma (T = const): pV = const,

P _
uzoxopa (V = const): T const |

u300apa (p = const): T = const

I'paduueckoe npencraBaenue uzomnporeccos Ha pV-, pT- u VT-auarpammax.

O0BeIMHEHHBIN Ta30BbIA 3aK0H:

pV
—— =const
T
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JJIA IIOCTOAHHOI'O KOJIMYCCTBA BEIICCTBA v

2.1.13 Haceiennsle 1 HeHachllleHHbIE apbl. KauecTBeHHast 3aBUCMMOCTD MJIOTHOCTH
Y JIaBJICHUsI HACBHIIIEHHOTO TIapa OT TEeMIIEPATyPhl, KX HE3aBHCUMOCTh OT 00BheMa
HACBIIIEHHOTO Mapa

2.1.14 | BnaxHocTb BO31yXa.

pnapa (T) _ pﬂapa (T)

OTHOCUTENBHAS BIAXKHOCTE, P = =

p HAaChIII. apa (T ) pHacuLu. napa (T)

2.1.15 |U3meHeHue arperaTHbIX COCTOSIHMM BeIlleCTBAa: HCHApeHHEe W KOHJEHCAIus,
KHAIEHUE KUIKOCTH

2.1.16 |M3meHeHMe arperaTHbIX COCTOSIHUIN BEIIECTBA: MIJIABICHUE U KPUCTAIUIM3ALMS

2.1.17 |IIpeoOpa3oBanue dHEPTUU B (a30BBIX NEPEX01ax

2.2 TEPMOJVUHAMUKA

2.2.1 TennoBoe paBHOBECUE U TEMIIEPATypa

2.2.2 | BHyTpeHHSS SHEpPrus

223 Tennonepenaua kak crnoco0 U3MEHEHMs] BHYTPEHHEH SHEpruu 0e3 coBepIlEHUs
paboTsl. KOHBEKIHS, TEMIONPOBOJHOCTD, H3Ty4eHUE

224 KonmyecTBo TeioTEI.

V lenbHas TEMIoeMKocTh Benectsa ¢: & = CmMAT

225 VY nenbHas Temora napoodpazosanus L: Q = Lm.

VY ienpHAas TEIIoTa TUIABICHUS A : Q=km,

VY aenpHas TemoTa cropanus Tommaa q: Q = qm

2.2.6 DOneMeHTapHasi paboTa B TEPMOJUHAMUKE: A= pAV | Bruncnenne paboThl 10
rpaduky mporecca Ha pV-auarpaMMe

2.2.7 [TepBrIii 3aKOH TEPMOAMHAMUKH
0,=AU,+4,= (Uz _U1)+ 4.
Annabara:

le =0= Alz =U,-U,=-AU,

2.2.8 Bropoii 3akon TepmoanHamuku. HeoOpaTtumble nporiecchbl

2.2.9 [Tpunnune! gerictBus TernoBbix MamuH. KT/
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n= Aga LU S QHarp o |onn =1- |onn

QHan QHan QHan

2.2.10 |MakcumansHoe 3Hauenue KII/I. [lukn Kapho:

. -T T
max m= nKapHO =— — = 1——=

Ty Ly
2.2.11 | YpaBHenwue termioBoro d6amanca: Q1+ Q2+ Q3+ ...=0
3 OJIEKTPOAUHAMUKA
3.1 DJIEKTPUYECKOE ITIOJIE

3.1.1 DIIeKTpuU3alus TeJl U €€ MPOosABJICHUA. DIEKTpUUEeCKUid 3apsan. [IBa Buma 3apsa.
DNEeMEHTapHBIN AJNEKTPUUECKUN 3apsii. 3aKOH COXpaHEHUs SJIEKTPUUYECKOTO
3apsna

3.1.2 B3aumoneiictue 3apsnoB. Toueunsie 3apsbl. 3akoH KynoHna:
B OJJHOPOJTHOM BEIIECTBE C JTUIICKTPHUUECKON MPOHUIIAEMOCTRIO €

F :k|q1|'|2qz| 1 .|Q1|‘2|q2|

er 4nee, r

3.1.3  |Dnextpuyeckoe nose. Ero neicTBue Ha 31EKTPUUECKUE 3aPsIIbl

1

3.14 F

T
HaHpH)KCHHOCTB QJICKTPHUYCCKOTIO ITOJIA: E=
qnpo6m>n‘/'1

q
[Tone Toueunoro 3apsina: E =k -,

1
oaHOpoaHOE Tote: E = const .

KapTunbl TMHUN HaNpsHKEHHOCTH ATUX TOJIEH

3.1.5  |TIOoTeHUMaTbHOCTH JIEKTPOCTATHYECKOTO OIS,

Pa3HOCTb MOTEHIMANIOB U HATIPSYKECHHUE:

4, ZQ((Pl _(Pz):_qA(P:qU.

[MoTeHmuManbHas SHEPTUS 3apsAa B JIEKTPOCTATUYECKOM IOJIE:
W=q¢.

A=-AW

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOAMNUCHIO

MYHULUNAJIbHOE BIOKETHOE OBLLEOBPA3OBATE/IbHOE 15.10.25 12:36 (MSK) CepTudukat 00F8F18E28E18E24F910FDEC5A64382640
YYPEXXAEHME "JINLIEN N2 15 UMEHW AKAZJEMUKA 10JIUS1 BOPUCOBUYA [etictyeT c 09.06.25 no 02.09.26
XAPUTOHA" TOPOJA CAPOBA, lNopsyeBa CseTnaHa OpbeBHa, [ipekTop




/4

IloTenuman QJICKTPOCTATUYCCKOI'O ITOJIA: 0=

CBsi3b HaAmpPsDKEHHOCTH TIOJISE W PA3HOCTH TMOTEHIMAIOB I OJHOPOJHOTO
anekTpoctaruaeckoro noist: U = Ed

3.1.6 [IpuHUKI cynepno3uuy JIEKTPUUECKUX MTOJIEH:

1

1 1
E=E+E, +.. 9=0,+¢,+..

3.1.7 [IpoBOIHMKM B DJIEKTPOCTATUYECKOM IIOJI€. YCIOBHE PaBHOBECHS 3apsIOB:

r
BHYTPH NPOBOJHUKA [ — () , BHYTPH H Ha IOBEPXHOCTH IpoBoHuKa P = CONSt

3.1.8 JIUDNEeKTpUKU B 3JIEKTPOCTaTUYECKOM Tosie. JluanekTpuueckass IpOHUIIAEMOCTh
BElIECTBA ©

Komnencarop. DimekTpoemMkocts koraencaropa: C =— .

IIEKTPOEMKOCTB TLIOCKOro KoHaencartopa: C = =&C,

3.1.10 |IlapamienbHOE COEAMHEHUE KOHIEHCATOPORB:
qg=qt+tq@+t..,.Ui=U=.., Chaparn =C1 + C2 + ...
[TocnenoBarenbHOE COETMHEHUE KOHAEHCATOPOB:

1 1 1
U=Ut Ut qi=@=. 0 o o
1 2

TOCJI

3.1.11 qU CcU? q2
DHeprus 3apsHKeHHOro Konaencaropa: W, = ——= =—

2 2 2C

3.2 3AKOHBbI ITOCTOAHHOI'O TOKA

3.2.1 Ag

Cua Toka: I= . ITocTostHHEINA TOK: I = const
At At—0

Jns mocrosiHHOrO TOKA q = It

3.2.2 | YcnoBus CcyliecTBOBaHHUS AIEKTPUYECKOTO TOKA.
Hanpsoxenue U u 3/IC E

323 U
3akon Oma 15 yyacTKa Lenu: I=—

R

324 DNEeKTpUUECKOe COIMPOTUBICHHE. 3aBUCUMOCTb CONPOTHUBIEHUS OJHOPOIHOIO
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IpoOBOAHHWKA OT €ro AJMHbl W  CCUCHUA. VY aennHOE COIIPOTUBJICHUEC

[

Bemecta. K =p—

S

3.2.5 A

__ " CTOPOHHHUX CHJI
Hctounuku Toka. 3/C uctouHuka Toka: E=—r——

q

BHyTpeHHee conpOoTHBIIEHHE HCTOYHUKA TOKA

3.2.6 3akon Oma Ui TMOJIHOM (3aMKHYTOH) 3JEKTpUYECKOM E_r
E —L

T R

R+r

uenu: E = IR + Ir, oTkyna I=

327 [TapamtensHOE COETMHEHHE MPOBOIHUKOB:

S B
I:II+IZ+...,U1=U2=,__’——_+RT+....

Tapaui 1 2
HOCHGHOB&TGHBHOG COCANHCHUC ITPOBOAHUKOB:

U=U+U+.,i=Lh=..,Ruocn=Ri+Ra+ ...

3.2.8 Pabota snektpuueckoro toka: A = [Ut.

3axon Jxoyns - Jlerna: Q = I°Rt.

U2
Ha pesucrope R: Q= A=1"Rt =IUt = ?t

3.2.9 AA

MOIHOCTD 3JIEKTPUYECKOTO TOKA: P=— =1U
At At—0

2
TennoBas MOIIHOCTE, BeEsgeMas Ha pesuctope: P=1"R = = U .

— CT. CHJI —
MOH_IHOCTB HCTOYHHKA TOKaA: })E - =El
At At—0

3.2.10 |CBoOoaHBIE HOCHUTENIW DJICKTPUUYECKUX 3apsJIOB B MPOBOJHUKAX. MeXaHHU3MbI
MPOBOJAMMOCTH TBEPJBIX METAUIOB, PAaCTBOPOB U PACIUIABOB 3JIEKTPOJIUTOB,
ra3oB. [TomynpoBoauuku. [TomynpoBogHUKOBBIN AHOT

33 MAT'HUTHOE ITOJIE

3.3.1 MexaHuueckoe B3auMMOJEICTBME MarHutoB. MarnutHoe mone. Bekrop

MarHUTHOM HHAYKIOUU. HpI/IHI_[I/IH Cyneprno3nuun MAarHuTHBIX
1 1 1

noneii: B=B,+B, +...
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JIuaun HHAYKOHUHW MAar"tvuTHOI'O IIOJIA. KapTI/IHa JIMHUH HHAYKOUHW MAar"tuTHOI'O
110JI ITOJIOCOBOTO M HO)IKOBOO6pa3HOFO IIOCTOAHHBIX MarHuToOB

3.3.2 OnbeiT Opcrena. MarHuTHoe mnojie NPOBOJHMKA C TOKOM. KaprtwHa nuHui
MHAYKIMM MarHUTHOIO MOJIA [UIMHHOTO IPSMOIO IPOBOAHMKA M 3aMKHYTOI'O
KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C TOKOM

333 Cuna Amriepa, ee HapaBJIECHUE U BEIUYNHA:
F, = IBl sino| rpe O . yron Mexiy HAIpPaBICHHEM IPOBOJHAKA H
1

BEKTOpOM B

334 Cuna Jlopeniia, ee HampaBlicHHE U BEJIHYMHA: F Jop — |q |UB Smao, rge & - yron

1 1
MeXay Bekropamu U u B . J/IBWKeHHE 3apsKEHHOW 4YacTULBI B OJHOPOJHOM

MAargouTHOM II0JIC

34 OJIEKTPOMATHUTHAA MHAYKOUA

34.1 [ToTox BekTOpa MarHUTHOM MHIYKIIUH:

ooy

/

S

®=B.S=BScosa

3.4.2 |SBnenue anekTpoMarauTHON uHAYKIMKU. DJ1C nHAYKIMH

343 3aKoH 3JeKTpoMaruuTHol uHykuu dapanes:

Ei = _A_(D = —(1);
At At—0

344 OJ1C uHAYKIMHU B IPSIMOM MPOBOAHUKE

JUTMHOM 1, TBUXKYIIIEMCSI CO CKOPOCThIO U / \% 7
/ ]

T 1
(U J— l ) B OTHOPOAHOM MAarHMTHOM IIOJIC B:

1
|Ei| = Blvcosa, rpe O - yron mexay BekTopoM B 1 HopManbio K
1 1 1 1 T 1
IUIOCKOCTH, B KOTOPOIA Jieskat Bektopel [ m U ;ecmu [ L Bu o 1L B,
10 |E,;| = Blv
345 [IpaBuso Jlenia
3.4.6
NHAYKTUBHOCTB: L= 7 , v @ = LI.
JIOKYMEHT MOZMMCAH 3MEKTPOHHOM MOANUCHIO
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Al .

Camounnykuus. 9JIC caMOMHIYKIUU: E,=-L— =—LI,
At At—0
3.4.7 LI
DHEPrysi MAarHUTHOTO TMOJIS KaTyIIKK ¢ TokoM: W, = T
3.5 DJIEKTPOMATHUTHBIE KOJIEBAHWA 11 BOJIHbI
3.5.1 KonebarenbHblii KOHTYP. CBobonHbIe
3NEKTPOMArHUTHBIE Kosie0aHus B uaeanbHOM - I

C
K0J1e0aTeNbHOM KOHTYpE: I |

q(1) = Gy, sin (02 + ;)
I(t)=q, = 0q,,, cos(ot+¢,)=1,,cos(of+¢,)

) T T =2nyLC o= 2_n = L
opmyna Tomcona: I' =21 , OTKy/a T \/R .

CBs3b AMIUIMTYbl 3apsgaa KOHACHCATOpa C aMHHHTYI[OfI CHJIBI TOKa TIIpH
CBO60,Z[HBIX QJICKTPOMArouTHLIX KoJleOaHMsIX B nacajlbHOM KoJiebaTeIbHOM

—_ max
KOHTYPE: Qmax =~

352 3akoH COXPAHCHUSA SHCPIUU B UICATIBHOM KoJiIe0aTeIbHOM KOHTYpC:

cu® LI* CcuU’, LI’
+ = = =const .
2 2 2 2

3.53 BrIHyX1€HHBIE 2JIeKTPOMarHUTHBIE KosiebaHus. Pe3onanc

3.54 |llepemennslii Tok. IIpom3BoxacTBO, mepenaya U MOTPEeOICHUE HIIEKTPHUECKON
SHEPTUU

3.5.5 CBolicTBa JJICKTPOMarHWTHBIX BOJIH. B3auMmHas opueHTanus BEKTOPOB B

1 > T
BHCKTpOMaFHHTHOﬁ BOJIHC B BAKYYyMC!: E J_ B J_ C

3.5.6 [IIkama 3JIEKTPOMAarHUTHBIX BOJIH. [IpHMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY

3.6 OIITUKA

3.6.1 IIpssMonuHElHOE pacpOCTpaHEHHWE CBETAa B OJHOPOAHOM cpene. TouyedyHbIi
ncroyHuk. JIyd cBeta

3.6.2  |3akomnsr oTpakeHus cBeta. O = p a B

IS IIIN

AOKYMEHT MOAMUCAH 3/IEKTPOHHOU NOAMNNCBHIO

MYHULUNAJIbHOE BIOKETHOE OBLLEOBPA3OBATE/IbHOE 15.10.25 12:36 (MSK) CepTudukat 00F8F18E28E18E24F910FDEC5A64382640
YYPEXXAEHME "JINLIEN N2 15 UMEHW AKAZJEMUKA 10JIUS1 BOPUCOBUYA [etictyeT c 09.06.25 no 02.09.26
XAPUTOHA" TOPOJA CAPOBA, lNopsyeBa CseTnaHa OpbeBHa, [ipekTop




3.6.3 [TocTpoeHne n3o00pakeHUH B IIIOCKOM 3epKajie

3.6.4 3aKOHBI IPEJIOMJICHHSI CBETA.

[Ipenomnenue cera: 7,811 O =1, sinf3
AOCOIOTHBIN TTOKA3aTeNb MPETOMICHHUS:

c
Pase = .
L
n_b
OTHOCHTEITBHBIN MTOKa3aTes b mpeoMiteHust: Mtom = n_ - l)_ .
1 2

Xoq JIydeil B IIpU3Me.
CooTHomIEHHE 4YacTOT M  COOTHOLIEHWE [UIMH BOJH IIpU  IEPEXone
MOHOXPOMAaTHYECKOI0 CBETA YePe3 TPaHuLly pa3zeiia IByX ONTHYECKUX CPEL:

Vi=V,, mh, =n,\,

3.6.5 |IlonHOe BHyTpEeHHEE OTpaKEHUE.

IIpenenbHplii  Yyroa TOJIHOIO BHYTPEHHETO ny<n n,
OTpaKEHUS:
. n,
sinog, =—=-—*%
p
n n,

OTH

3.6.6 |CoOupatomiye 1 paccenBarouiye JuH3bl. ToHKas nmuH3a. DOKyCHOE paccTOsTHUE U

1
OINITHYECKAs CHIA TOHKOM jnH3sr D = —
3.6.7 @opMyiia TOHKOU JIMH3BIL: d T
4
1 1 1
iTF o F
k\ h
VBenuueHue, JaBaeMoe JIMH30M: 7
_h_l/] v
H d

B ciyuae paccenBaronieit JMH3bI:

_h_l/]

=—="—x<l1
H d

3.6.8 | Xox Jsyuya, HpOLIEALIET0 JIMH3Y IOJA NPOU3BOJBHBIM YITIOM K €€ TIJIaBHOU
ontuyeckoil ocu. IlocTpoeHue wH300pakeHUH TOYKM U OTpe3ka HpsIMOH B
COOMPAIOIINX U PACCEMBAIOIIUX JIMH3aX U UX CUCTEMax

3.69 doroanmapaT Kak onTUYecKkuil mpubop. I'na3 kak onTuyeckas cuctema
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3.6.10 |Unrepdepennuss cBeta. KorepeHTHbIE HCTOYHUKU. YCIOBUS HaAOIIOACHHUS
MaKCUMyMOB M MHHUMYMOB B HWHTEPPEPEHIIMOHHOW KapTUHE OT JABYX
cuH(pa3HBIX KOTE€PEHTHBIX HCTOYHUKOB:

MaKCHUMYMBI - A= 27715 ,m=0,+/-1,+/-2,+/-3, ...,

A
MUHUMYMBI - A= (2m+1)§ ,m=0,+/-1,+/-2,+/-3, ..

3.6.11 | dudpakuus ceta. [qudpakiuonnas pemieTka. YciaoBue HAOMIOICHUS TIaBHBIX
MaKCHMYMOB MPU HOPMAJIBHOM TaJICHUH MOHOXPOMATUYECKOTO CBETA C JITUHOM

BOJIHBI A Ha PELIETKY C IeproaoM d:

dsine, =m\h m=0,+/-1,+/-2,+-3, ...

3.6.12 | ducnepcus cBeta

4 KBAHTOBAA ®U3MKA

4.1 KOPITYCKYJISIPHO-BOJIHOBOM Y AJIN3M

4.1.1 T'unotesa M. Tlnanka o kBanTax. ®opmysa Ilnanka: E =hv

4.1.2 hc
®otonsL. DHeprus porona: £ =hv = n =pc.

E hv h

Wmnynsc porona: P =—=—— =~
c c

A

4.13 dororpdext. OnbiTer A.I'. Ctonerosa. 3akonsl hoTodddexra

4.1.4 | YpaBaenue DiHmTeiHa 1 Gororddexra:

Ecboml—la = ABLIXO}Ia + EKI/IH max,

hc _ _he mo?
rae E¢)0T0Ha =hv= T, ABonua - hvxp - }\‘_ , EKI/IHmax — 2max — eU3an
Kp

4.1.5 JaBnenue ceera. J[aBieHue cBeTa HA MOJHOCTHIO OTPAXKAIOLIYI ITOBEPXHOCTh U
Ha [OJIHOCTBIO TOTJIONIAIOIYIO TIOBEPXHOCTb

4.2 OU3NKA ATOMA

421 [InanerapHas MoJienb aTOMa

4.2.2  |Ilocrynatel bopa. M3nydenune u morjomieHue (OTOHOB MpU MEPEXo]e aToma C
OJIHOTO YPOBHS SHEPTUU HA JPYTOM:
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hv =£:|En—Em
A

mn
mn

423 JIunelyaTple CIIEKTPBI.

CrnexTp ypoBHEHN 3HEpruy aTomMa BOJIOPOJa:

-13,6 »B
E,=——— n=1,23,..
n
43 ®U3UKA ATOMHOTI'O SIJIPA

43.1 Hyxnonnass monens sinpa ['eiisenOepra - MBanenko. 3apsan sapa. MaccoBoe
qucio sapa. 3oTonsl

4.3.2 |PaanoakTUBHOCTG.
A A4 4

Anbda-pacman: 7 X —z, Y T,He,
bera-pacnan.

i X5, Y+ e+ ¥
Dexrponnsii P-pacmazn : ; X —7,, e+ Ve,

i X o, Y +° 8
TMosurpounsii P-pactan : 5 X —7, L

I'amma-usnyuenue

433 _L
3aKOH paJlMOAKTUBHOTrO pacnana: N (t) = NO 2T,

t
ITycTh m - Macca paJnOaKTUBHOIO BemiecTBa. Torma i ( z‘) =m,-2 7

434 S nepubie peakuuu. JleneHue u CUHTES A1€p
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET
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