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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeIHero oO0mero o0pa3oBaHUS
pazpaboTaHa Ha OCHOBE TMOJOXKEHUW M TpeOOBaHWI K pe3yibTaTaM OCBOEHUS
OCHOBHOU oOpasoBaTebHON mporpamMmebl, mpeactaBieHHbx B ®I'OC COO, a
Takke ¢ yuétom ¢enepanbHoi pabodeil mporpamMmbl BocnuTaHus U KoHuenuuu
npenojaBanus yaeOHoro npenMera «Dusznka» B 00pa3oBaTENIbHBIX OPraHU3AIUSAX
Poccuiickoit  depeparuu,  pealu3yOIIMX  OCHOBHBIE  00pa3oBaTelIbHBIC
IpOrpaMMBl.

[Iporpamma no ¢usuke onpezaenser o0A3aTeIbHOE MPEIMETHOE COIepKAHUE,
YCTaHAaBIIMBAET PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh U3YUEHUSI TEM U Pa3JIeNIOB
y4eOHOTOo mpeaMera ¢ y4€TOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKK y4eOHOTO TMpolecca, BO3PACTHBIX OCOOEHHOCTEH  OOydYarommXcs.
[Iporpamma 1o ¢u3uke naé€T NpeAcTaBlICHHWE O LENsAX, COJepKaHUH, OOIIei
CTpaTeruu OOy4YeHHUs, BOCIHUTAHMS W PA3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yueOHoro npeamera «Pu3rka Ha yriayOoJIéHHOM ypOBHE.

N3yuyenue kypca ¢Gu3MKd yriayOJaEHHOTO YPOBHS TO3BOJISIET Peau30BaTh
3a/1layu MPO(PECCUOHATILHON OpPHEHTAIIMH, HAIIPABJICHO HA CO3/IaHHME YCIOBUU IS
NPOSIBJICHUST CBOMX HWHTEJUIEKTYaJIbHBIX U TBOPYECKHX CHOCOOHOCTEH KasKIbIM
oOy4JaromumMcsi, KOTOpble HEOOXOAWMBI JUIsl TPOAOJKEHUS O00pa3oBaHHs B
opraHuzanuax mpodheccHoOHATBLHOr0 O00pa3oBaHUs 1O pPa3IU4YHBIM  (DU3UKO-
TEXHUYECKUM U UHKEHEPHBIM CIEIUATbHOCTSM.

B nporpamme mno ¢usnuke oOmNpenensiorcs IUIAHUPYEMbIE Pe3yJbTaThl
OCBOEHHUS Kypca (PU3MKU HA YPOBHE CPEIHET0 OOIIero 00pa3oBaHus: TUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHeie (Ha  yriyOnéHHoMm  ypoBHe).  HayuHo-
METOJIOJIOTUYECKON OCHOBOM [JIsi  pa3pabOTKH TpeOOBaHUNW K JUYHOCTHBIM,
METaNpeIMETHBIM M TPEIMETHBIM pe3yJbTaTaM OO0YyYaloIIUXCs, OCBOUBIIUX
nporpaMMmy 1o (u3MKe Ha ypOBHE CpeAHero oOmiero oOpa3oBaHUs Ha
yrayOnE€HHOM YPOBHE, SIBJISIETCSI CUCTEMHO-/IESITEIbHOCTHBIN MOAXO.

[Iporpamma no Gu3uKe BKIIOYAET:

IUIAHUpYEMBbIE pe3yJbTaThl OCBOEHHSA Kypca (U3MKM Ha YyriayOnEéHHOM
YpOBHE, B TOM YHCIIE TTPEIMETHBIE PE3YJIBTATHI IO T0/1aM O0yUYEHUS;

coziepkanue yyeOHoro npeameta «Pusnka» Mo rojgaM o0ydeHusl.

[Iporpamma 1o ¢Qu3uke wuMeeT NPUMEPHBIH XapakTep U MOXKET OBITh
UCIIOJIb30BaHa YYUTEISIMU (DU3HUKHU JJISI COCTABICHUSI CBOMX pabOUUX MPOTPaMM.

[Iporpamma o ¢gu3nke He CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUUTENEH U
OPEAOCTABISIET BO3MOXKHOCTH Il peaju3allii  Pa3iIMyHbIX METOJMYECKUX
NOJIXOJI0B K TPENnojaBaHui0 (U3UKKA Ha YIIIyOJIEHHOM YpOBHE MpPU YCIOBHUH
COXpaHEeHUs 00A3aTEIBHON YaCTH COJEPKaHUsI Kypca.



®du3rka Kak Hayka o Haubolsiee OOLIMX 3aKOHAX MPHUPOJBI, BHICTYyMAas B
KayecTBe yueOHOro MpeIMeTa B IIKOJIEe, BHOCUT CYIIECTBEHHBIA BKIJIAJl B CUCTEMY
3HaHMUM 00 okpyskaromieMm mupe. LIKoapHBIN Kype PU3NKU — CUCTEMOOOPA3YIOMIUi
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (U3UYECKUE 3aKOHDI
JeXaT B OCHOBE IMPOIIECCOB M SIBJICHUN, H3Y4aeMbIX XHUMHUEH, OHOIIOTHEH,
¢busnyeckorr reorpaduerd u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npUMeHeHHe (U3NYECKUX 3HAHWM ONpeAeNuiio XapakTep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTHM B cdepe DIHEPreTUKH, TPaHCIOPTa, OCBOCHUS
KOCMOCa, MOJy4eHHUsI HOBBIX MaTEpPUANOB C 3aJaHHBIMH CBOMcCTBamu. M3ydeHue
(GU3MKK BHOCUT OCHOBHOM BKJIaJq B (OPMHUPOBAHHWE E€CTECTBEHHO-HAYyYHOUN
KapTUHBI MHpa oOydyarouierocs, B (opMupoBaHHe YMEHH MPUMEHSTH HAy4YHBIH
METO/I TO3HAHUS TPHU BHIMOJHEHUN UMHU YY€OHBIX UCCIIEIOBAHMIA.

B ocHOBY Kypca (hu3uKH Ha ypOBHE CpeHEro 00111ero 06pa3oBaHus MOJI0XKEH
pAI Uael, KOTOpbIe MOYKHO PacCMaTpUBaTh KaK MPUHLHUIBI €r0 IOCTPOEHHUS.

Hoea uenocmunocmu. B COOTBETCTBUM C HEU KypC SBIIETCA JIOTMYECKHU
3aBEpPIIEHHBIM, OH COJIEP)KUT MaTepual U3 BCEX Pa3fesioB (PU3MKH, BKIIOYAET Kak
BOMPOCHI KJIIACCHYECKOM, TaK U COBPEMEHHOM (U3HKHU.

Hoesa zenepanuzauyuu. B cooTBeTCTBUU C HEW MaTepuan Kypca (HU3UKHU
o0OBeMHEH BOKpYr Qu3nyeckux Teopud. Beaymmum B Kypce sBiseTcs
dbopMupoBaHUE TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanuzanusi NpeanojaracT HCIOJIb30BAHUE
TYMaHUTApHOTO TOTEHIMaNa (PU3MYECKOM HayKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢bu3uKku Cc pa3BuTMEeM OOIEcTBa, a TakkKe C MHPOBO33PEHUECKUMH,
HPABCTBEHHBIMH M 3KOJOTUYECKUMHU MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc dusuku yriy0o€HHOTO ypoBHS
IPEANoJIaraeT 3HaKOMCTBO C HIMPOKUM KPYTOM TEXHHUYECKHUX U TEXHOJOTHUYECKUX
NPWIOKEHUN M3YYEHHBIX TEOpHil M 3akoHOB. IIpu »TOM paccMarpuBaroTcs Ha
YpOBHE OOMIMX TMpPEACTABICHUN M COBPEMEHHBbIE TEXHUYECKHE YCTPONCTBA, U
TEXHOJIOTUH.

Hoea 3konozuzayuu peannusyercss TMOCPEACTBOM BBEIACHUS DIIEMEHTOB
collepKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKMM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHMKH M TEXHOJOTHH, a TakkKe OOCYXKIEHUS
po0JIeM palliOHAIBHOTO MPUPOIOTIONB30BAHUS U HKOJIOTHYECKOM 0€30MMacHOCTH.

OcBoeHue cojepkaHus MPOrpaMMsbl 1Mo PU3HUKE TOKHO OBITh MOCTPOEHO HA
NPUHIIMIIAX CUCTEMHO-AESITeIbHOCTHOTO noaxoaa. Jns dusuku peanmsanus 3TUX
NPUHIIMIIOB 0a3UpyeTcsl Ha UCIOJIb30BAHUM CAMOCTOSATEILHOTO SKCIIEPUMEHTa KaK
MOCTOSIHHO JAeicTByIomero (Qakropa ydeOHoro mponecca. ns yriayOnaéHHOro
YPOBHS — D3TO CHUCTEMA CAaMOCTOSITEJIBHOTO YYEHHMYECKOIO SKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTANIbHBIC YYCHUYECKHE OIBITHI TMPU HW3YYCHHUH HOBOTO
Marepuaia, JJabopaTopHble pabOThl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOXKHBI
IBa crocoba peanuzanuu  (U3MYECKOrO MpaKTHKyma. B mepBom ciyuae
MPaKTUKyM TpoBoauTcs Jmbo B koHie 10 u 11 kmaccoB, mubo mocie mepBoro u
BTOPOTO TMOJYTOAWid B KaXIOM U3 OTUX KiaccoB. Btopoit cmocod — 310
UHTErparuss padoT MpakTUKyMa B CHCTEMY Ja0OpaTOpPHBIX pPaboOT, KOTOpHIE
IPOBOJIATCS B Mpoliecce u3ydeHus paszzaena (temsl). [Ipu stom mon pabGoramu
MpaKTUKyMa TIOHMMAETCs CaMOCTOSITENIbHOE HCCIeIOBaHUE, KOTOPOE MPOBOJIUTCS
10 PYKOBOJICTBY CBEPHYTOTr'0, 0000IIEHHOTO BH1a 0€3 MOIIaroBoi HHCTPYKIIUH.

B mporpamme mno ¢Qusuke cucreMa YYEHHUYECKOTO OSKCIEPHUMEHTA,
71a00paTOpHBIX pabOT M MpaKTHKyMa NpeAcCTaBieHa €IWHBIM TepeuHeM. Brioop
TEMAaTHKU JJI1 3THUX BUJOB YUYEHHUYECKUX MPAKTHUYECKHUX PAOOT OCYIIECTBIISIETCS
y4acTHUKaMU 00pa3oBaTeIbHOTO Mpoliecca UCXOs U3 0COOCHHOCTEH MOYypPOUYHOTO
IUTAHUPOBAHUA W OCHaIeHus kabuHeta dusuku. I[lpu 3TOM oObOecmeunBaeTcs
OBJIQJICHUE OOYYarONIUMHUCS YMEHHMSIMHU TIPOBOJUTH TIPSIMBIE M KOCBEHHBIE
U3MEPEHUS, MCCIETOBAHUS 3aBUCUMOCTEH (PU3MUYECKUX BEJIUYHWH W IOCTAHOBKY
OTIBITOB T10 MTPOBEPKE MPEITIOKEHHBIX THITOTE3.

Bonpiioe BHUMaHUE yIENAETCS PEIICHUIO PacYETHBIX M KaueCTBEHHBIX
3amad. [Ipu 3TOM 11 pacU€THBIX 3a]1ad MPUOPUTETOM SIBIISIOTCS 3aJlauyd C SIBHO
3a/ITaHHOW W HESBHO 3aJJaHHOU (PU3UYECKOW MOJENbIO, TIO3BOJISIONINE MPUMEHSTh
M3Y4YEHHBbIE 3aKOHBI W 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjena Kypca, Tak Hu
UHTETPHUPYS IPUMEHEHUE 3HAHUN U3 Pa3HBIX pa3zeioB. J[Jig kauecTBEHHBIX 3a7a4
IPUOPUTETOM SIBJISIIOTCS 3aJlaHusl Ha OOBSCHEHHE/TIpEACKa3aHUe MPOTEKAHUS
(bU3UYECKUX SIBJICHUM U TMPOIECCOB B OKPYXKAIOIIECH KU3HU, TpeOyrolue BeIOOpa
(bU3uIECKON MOJICTTH JIsl CUTYaIluy MTPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanmsiMu DPI'OC COO k MarepuagbHO-
TeXHUYECKOMY OOECIICUCHHIO0 Y4eOHOro Imporecca Kypc (PU3MKK YIrIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CpeHEro o01ero oopa3oBaHus JOJDKEH U3YdaThCs B YCIOBUSX
npeaMeTHoro kabuHeta. B kabuHeTe GUBUKH JODKHO OBITH HE0OXOAUMOE
nabopatopHoe 00OpyJAOBaHUE I BBIMOJHEHHS YKa3aHHBIX B MpOrpamMMme I10
(¢hU3MKe YYCHHUYECKHX OIBITOB, Ja0OpAaTOPHBIX PabOT M pabdOT MpaKTUKyMa, a
TaKKe JIEMOHCTPAIMOHHOE 000PY10BaHHE.

JleMoHcTpanmoHHOe o0opyaoBaHue (OPMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMQJIBHOM JOCTATOYHOCTH U OOECIEUHMBAET IMOCTAHOBKY
NEepPEUYUCICHHBIX B TIporpaMme 1o (U3UKE KIFYEBBIX JEMOHCTpALMK s
UCCICOBAHUS  M3yYaeMbIX SIBJICHHMH W  TPOILECCOB, OMIHUPHUYECKUX U
(dbyHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHHYECKUX TPUMCHEHUH.

JlaGopatopHoe oOopyaoBaHHE [JI1 YUYCHHUYECKUX MPAKTUUECKUX padoT
dbopmupyeTcs B BHJIE TEMAaTHUUYECKUX KOMIUIEKTOB M OOECIeYMBaeTCs B pacuére



OJIHOTO KOMIUIEKTa Ha JIBYX OOydYamoImuXcsA. TeMaTHYeCKHE KOMILICKTHI
Ja00paTOPHOTO O00OPYAOBAHHUS JOJKHBI OBITh TIOCTPOCHBI HAa KOMILICKCHOM
MCIIOJIb30BAaHUM aHAJIOTOBBIX M ITM(PPOBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTEITBLHBIX CUCTEM B BHJIE ITU(POBBIX JJa0OpaTOPHI.

OCHOBHBIMH ILIEJIIMH U3y4YeHHUS (PU3MKH B 00IIeM 00pa30BaHUH SIBIISFOTCS:

dbopMHpOBaHWE WHTEpPeca M CTPEMJICHUS OOYYarONIMXcsS K HaydHOMY
WU3YYCHHWIO TPUPOJBI, pPa3BUTHE WX HHTCUICKTYaJIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEM;

pa3BHTHE TPEACTABICHUH O HAyYHOM METOJE IO3HAHHMS W (POPMHUpPOBAHHUE
MCCJIEIOBATEIBLCKOTO OTHOIICHUS K OKPY)KAIOIITUM SIBJICHUSIM;

(dbopMHpOBaHUE HAYYHOTO MHPOBO33PCHHs KaK pe3yJjbTaTa M3yYeHHS OCHOB
CTPOCHUS MaTepUH M QYyHIAaMECHTAIBHBIX 3aKOHOB (DU3HKH;

dbopMHpOBaHUE YMEHUN OOBSICHATD SIBJICHUS C UCIOJIb30BaHHEM (HU3UUICCKUX
3HAHWH M HaYYHBIX JIOKA3aTEIbCTB;

dbopMHpOBaHUE TIPEACTABICHHA O pONM (PU3UKH JJI PAa3BUTHS IPYTUX
CCTCCTBECHHBIX HAYK, TCXHUKH U TCXHOJIOTHH;

pa3BHUTHE IpeICTaBJICHUI 0 BO3MOYKHBIX chepax Oymyimei
npo(heCCHOHATBLHON JIESITCIbHOCTH, CBSA3aHHBIX C (PU3MKOW, ITOATOTOBKA K
JaNbHEHIIEeMy OOYYCHHIO B ’TOM HalpaBJICHUH.

JlocTkeHue 3TUX Ieliell oOeclieuynBaeTcs pelIeHUEM CIICAYIONUX 3a7a4 B
npolecce N3yYeHUs Kypca GU3NKH Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHus:

NPHOOPETEHHE CUCTEMBI 3HAHUH 00 0OMMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHSIX, BKJIIOYAst MEXaHUKY, MOJICKYJIIPHY O bu3HKy,
AJIEKTPOANHAMUKY, KBAHTOBYIO (PU3HKY M 3JIEMEHTBI aCTPOPU3UKHY;

dbopMHpOBaHUE YMEHHH MPUMEHSITh TCOPETUUCCKUE 3HAHUS ST O0BSICHCHHSI
bU3NYeCKUX SBICHUH B MPHUPOAC W JUISI TPUHATHS TPAKTHYCCKUX PEIICHUN B
ITOBCETHEBHOM )KU3HU;

OCBOCHHE CITIOCOOOB pEIICHUS pPa3IuYHBIX 3a7a4 C SBHO 3aJaHHOM
bu3nYecKol MOJENbI0, 3a/ad, MOJAPa3yMEBAIONIUX CAMOCTOSTEIIBHOE CO3JIaHHE
(bu3NYecKol MOJCNH, aJeKBaTHOW YCJIOBHSAM 3aJlayd, B TOM YHCJIE 3aJa4
WH)XKCHEPHOT'O XapaKTepa;

NOHMMaHWe (PU3NYECKMX OCHOB M IPUHIUIIOB JCHCTBUS TEXHUYCCKUX
YCTPOHCTB U TEXHOJOTUYECKUX TPOIIECCOB, UX BIMSHUS Ha OKPYXKAIOIIYIO CPEIY;

OBJIaJICHUE METOJaMH CaMOCTOSITCIIBHOT'O ITUTAHHUPOBAHUS M IPOBEICHHS
GU3NYEeCKUX OKCIEPUMEHTOB, aHalW3a W HMHTEpIpEeTaluu  uHOOpMaIuH,
OTIpEJICIICHHS JIOCTOBEPHOCTH TTOJIYYCHHOTO pe3y/IbTaTa;

CO37aHUE YCIOBHHM JUIS Pa3BUTHS YMEHHH IPOCKTHO-HCCIICI0BATEIBCKOM,
TBOPYECKOM JIeITCITLHOCTH;



pa3BuTHE UHTEpeca K chepaM NpodheccuoHANbHON eI TeIbHOCTH, CBSI3aHHON
¢ (PU3UKOM.

B cootBerctBun ¢ TpeboBanusamu DI'OC COO yrinyOn€HHBIN YpPOBEHB
U3ydyeHus ydyeOHoro mpeamera «@Pusznka» Ha YpOBHE CpPEIHEr0 OOIIero
oOpa3oBaHus BbIOMpaeTcss OOYYAIONIMMUCS, I[UIAHUPYIOIIMMHU TPOJODKEHHE
00pa30BaHus M0 CHEMUATBHOCTAM (PU3UKO-TEXHUYECKOTO MTPODHIIS.

Ha usyuenue ¢usuxu (yrinyOna€HHBIH ypOBEHB) Ha YPOBHE CPEIHETO OOIIETro
obpazoBanus oroautcs 340 dacos: B 10 kiacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 knacce — 170 gacoB (5 4acoB B HEZEIIO).

[Ipennaraemspiii B mporpamMme 10 (U3HUKE TMepedeHb JIabOpaTOPHBIX M
NPAKTHYECKUX paboT SBISETCA PEKOMEHIOBAaHHBIM, YUYWUTENIh JENaeT BBIOOD
NpOBEJICHUs JIa0OpaTOPHBIX PAOOT W OMBITOB C YYETOM HHIWBHIYaTbHBIX
O0COOCHHOCTEH 00yJarOITUXCS.



COJEPXAHME OBYYEHUA
10 KITACC

Paznen 1. Hayunblid MeTO MO3HAHNSI IPUPOBI.

dusnka — pyHIamMeHTaapHas HayKa o nmpupoje. Haydaslii MeToa mo3HaHus u
METObI UCCIICIOBAHUS (DU3NUSCKUX SIBJICHUM.

DKCIIEpUMEHT U TeOpHs B IpoIlecce Mo3HaHUs TNpuponapl. Habmionenue u
AKCTIEPUMEHT B (PU3HKE.

CniocoObl  u3MepeHus: (PU3MYECKUX BEIMYMH (aHAJIOroBble M IM(pPOBHIC
U3MEPUTEIIbHBIC TPUOOPHI, KOMITBIOTEPHBIC TATYMKOBBIC CUCTEMBI ).

[TorpemHocT  uU3MepeHUd  PU3MYECKUX  BeNWYMH  (aOCONIOTHAs W
OTHOCHUTEJIbHA ).

MopenupoBanue (PU3NUECKUX SBICHUN M MPOIECCOB (MaTepHalibHasl TOYKa,
aOCOJIFOTHO TBEPJOE TENOo, HieaidbHas KUIKOCTb, HACATBHBIM Ta3, TOUYCUYHBIN
3apsin). 'unore3a. @U3MYECKuil 3aK0H, TPAHUIIBI €70 MpUMeHUMOCTH. Du3nueckas
TEeopHs.

Pons n mecto ¢u3uku B GOpMHUPOBAHUU COBPEMEHHOW HAyUYHOH KapTUHBI
MUpa, B MPAKTHYECKOMN JEATEITLHOCTHU JIIOJICH.

Yuenuueckuit sxcnepumenm, nabopamopHuie pabonvt, NPAKMUKyM.

N3mepenne cwiibl TOKa W HANPsOKEHUS B IIENH MOCTOSHHOTO TOKa TIPH
MTOMOIIIM aHAJIOTOBBIX U MU(PPOBLIX U3MEPUTEIBHBIX TPHUOOPOB.

3HakoMcTBO ¢ 1udpoBoil abopaTopueit mo ¢usuke. [Ipumepsl n3mMepeHus
(U3UYECKUX BEIMYUH MPU MTOMOITH KOMITBIOTEPHBIX JATYHKOB.

Pa3nena 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABmKeHHe. OTHOCHUTENBLHOCTh MEXAaHUYECKOrO JIBHIKEHHS.
Cucrema otcuéTa.

[Tpsimast m oOpaTHast 3a/1a4 MEXaHUKH.

Pannyc-BekTop MaTepuadbHONW TOYKH, €TO MPOCKIMH Ha OCH CHCTEMBI
KoopauHat. TpaekTopus.

[lepemerienne, CKOpOCTh (CpedHSISE CKOPOCTb, MTHOBEHHAas CKOPOCThH) H
YCKOpEHHE MaTepuajbHOM TOUYKH, MX MPOEKIIMH Ha OCH CHCTEMBI KOOpJWHAT.
CrnoxeHue nepeMeIIeHni U CII0)KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABMYKEHHE. 3aBUCHUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEepUaIbHON TOYKH OT BPEMEHH U HUX
rpaduKH.

CBoOonHOe TmajieHue. YCKOpEeHHe CBOOOIHOTO MajaeHus. [[BrkeHue Tena,
OpOIIEHHOTO TIOJ] YIJIOM K TOPH30HTY. 3aBHCHUMOCTh KOOPJMHAT, CKOPOCTH U
YCKOPEHHUS MaTEePHUATbLHON TOUYKH OT BPEMEHU U UX TpapuKH.



KpuBonmueitHoe  nBuwkeHue. JIBUKEHHME  MaTepUaJbHOM  TOYKHA MO
OKPY>KHOCTH. YTJOBas M JMHEWHass CKOpocTh. Ilepmom m yactora oOparieHus.
LlenTpocTpemMuTenbHoe (HOPMaJIbHOE), KacaTelbHOe (TaHTCHIIMAIbHOE) U TIOJIHOE
YCKOpEHUE MaTepUagIbHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJOTHYECKUE TMPOIECCHl: CIUIOMETP,
NBW)KEHUE CHApAOB, IEMHBIE, MIeCTepEHYAThle U PEMEHHBIE Iepenayd,
CKOPOCTHBIC JTU(DTHI.

Jemoncmpayuu.

Mojenb cucTeMbl OTCUETA, WILIKOCTPALMS KUHEMATUUECKHUX XapaKTEPUCTHUK
JIBHOKCHUS.

Crioco0OBI HCCIIeIOBAHUS IBKECHUM.

NnmrocTpanus npeaeabHOoro nepexoaa u u3MepeHue MrHOBEHHOU CKOPOCTH.

[IpeobpazoBaHue NBMKEHUN ¢ UCTIOIB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yXE U B Pa3pe’KE€HHOM MPOCTPAHCTBE.

HaGmronenne ABWKeHHS Teja, OPOIICHHOTO TOJA YrioM K TOPU30HTY H
TOPU30HTAJIHHO.

HanpagneHnue cCKopocT Ipu ABUKEHUU 10 OKPY>KHOCTH.

[IpeobpazoBaHue yrioBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHME TyTEW, TPACKTOPUM, CKOPOCTEH IBMXKEHHUS OJTHOTO M TOTO XK€
TeJla B pa3HbIX CUCTEMAX OTCUETA.

Yuenuueckuit skcnepumenm, nabopamopusvie pabomul, nPAKMUKYM.

N3ydyenrne HepaBHOMEPHOTO IBMXKEHUS C LIEJIBbIO ONPEIEICHUS MIHOBEHHOM
CKOPOCTH.

N3Mepenne yckOopeHus: Ipy MPSAMOJMHEHHOM PaBHOYCKOPEHHOM JABH)KEHUU
110 HAaKJIOHHOM IIJIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH IYTH OT BPEMEHHM IPU PaBHOYCKOPEHHOM
JIBIDKCHUM.

N3mepenne YCKOpEHUS CBOOOIHOTO MmaJIcHUs (pexoMeHI0BaHO
UCITIOJIb30BaHME ITU(POBOI Jab0paTOpun).

N3ydenne nBWXKEHUsA Tella, OpPOIIEHHOTO TOpu30HTalbHO. IIpoBepka
TUTIOTE3bl O TMPSAMOM MNPOMOPIMOHATBHON 3aBUCHUMOCTH MEXKIY JalbHOCTHIO
noJIETa ¥ HAYAJIbHOM CKOPOCTHIO TeJa.

N3ydyenne ABMXKEHUSI Tejla MO OKPYKHOCTH C TOCTOSHHOM MO MOIYJIO
CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH TEepHUOJa OOpalleHus KOHHYECKOTOo MasTHUKA
OT €ro MapameTpoB.

Tema 2. /lunamuxa.



[TepBbiii 3akoH HproToHa. HMHepumanbHbie cuctembl orcuéta. [IpuHiun
oTHOocuTenbHOCTU ['anmunes. HemneprmanbHbie cucTeMbl OoTcuéTa (OmpeeseHue,
IpUMEPHI).

Macca tena. Cuna. IlpuHIMn cynepno3unuu cuil.

Bropoit 3akon HeroTOHA 1151 MaTepUAITBHOM TOYKH.

Tperuii 3akoH HproToHa U151 MatepuaibHbIX TOYEK.

3aKOH BCEMHUPHOI'O TATOTEHUS. OKBUBAJIEHTHOCTh T'PAaBUTALMOHHON U
UHEPTHOI MacChI.

Cuna TsXKecTH. 3aBUCUMOCTh YCKOpPEHHs CBOOOJHOTO MAaJE€HHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI W OT reorpaduyeckor MmUpOTHL. J[BHKeHHe
HEOECHBIX TeJl U UX CIyTHUKOB. 3akoHbl Kerepa. [lepBast kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tema. Bec tema, nBKymerocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe tpenuwe. Cuila TpEeHHsI CKOJBXKEHUS W CUJla TPEHUs
nokost. Koapouuuent tpenus. Cuia CONPOTUBICHUS TPU ABHKCHUU Tella B
KUJKOCTU WUJIU Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Hasnenue. ['mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHl: MOAMIMITHUKH,
IBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGmronenvie ABMKEHUS Tell B MHEPIUATBHBIX U HEMHEPIMAIBHBIX CHCTEMAaX
OTCYETA.

[IpuHUINIT OTHOCUTENBHOCTH.

Kauenne nByX HWIMHAPOB WM IIAPOB Pa3HOM MacChl C OJUHAKOBBIM
YCKOPEHHUEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHeHHE  pAaBHOACHCTBYIOIIEH  MPHJIOKEHHBIX K TeIy CHUI C
IIPOU3BEJICHUEM MAacCChl TEJIa HA €r0 YCKOPEHHE B MHEPLUAIbHON CUCTEME OTCUETA.

PaBeHCTBO CHJI, BO3HUKAOUIUX B PE3YIbTATE B3aUMOICUCTBUS TEI.

N3mepenue Macc o B3aUMOJIEUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOJIBEME U NaJCHUU.

LlenTpoOexHbIE MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKCHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomul, nPAKmMuKym.

N3mepenue paBHOJICUCTBYIONICH CHII TIPU JBMKEHUH OpycCKa 10 HAKJIOHHOM
IJIOCKOCTH.

[IpoBepka TuUMOTE3bl O HE3aBHUCHUMOCTH BpPEMEHM JBMKEHUS Opycka II0
HAKJIOHHOM IJIOCKOCTH HAa 3aJJaHHOE PACCTOSIHUE OT €r0 MacChl.



HccnenoBanre 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B TPYXUHE U
PE3MHOBOM o0pasiie, OT uX JAchOopMaIliH.

W3yyeHne NBUMKEHUS CUCTEMBI TeJl, CBSI3aHHBIX HHUTHIO, IEPEKHHYTON depes
JIETKHI OJIOK.

W3mepenue koddduimenta TpeHUs Mo BEIWYUHE YIIIOBOTO KoddduimeHTa
3aBUCHUMOCTH Fyp(N).

HccnenoBanue nBUXeHUs Opycka MO HAKIOHHOM IUIOCKOCTU C MEPEMEHHBIM
K03 PUITMEHTOM TPEHUSI.

N3yuyenue ABMKEHHS TPy3a Ha Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpAoe Teno. [loctymaTenbHoe M BpamiaTelibHOE JIBHXKCHHE
TBEpAOrO Tena. MOMEHT CWIBl OTHOCUTENBHO OCH BpaiieHus. Ilinedo cuibl
CrnosxeHue cuil, NPUIIOKEHHBIX K TBEpAOMY Teiy. LIeHTp TsxecTu Tena.

VYcnoBust paBHOBECHS TBEPIOTO Tea.

YcroitunBoe, HeyCTOHYUBOE, O€3pa3IMuHOe PaBHOBECHE.

TexHuuyeckre yCTpOWCTBA M TEXHOJOTMYECKHME IMPOILIECCHl: KpPOHIITEHH,
CTPOUTENBHBIN KpaH, peHIETYaThie KOHCTPYKIIHH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bune paBHOBecHs.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, NPAKMUKYM.

HccnenoBanue yciaoBHl paBHOBECHs TBEPAOTO Tela, MMEIOIIETO OCh
BpaIllCHHUS.

KoHcTpynpoBanue KpOHIITEHHOB U Pacy€T CHII yIPYTOCTH.

N3yyenue ycTONYMBOCTH TBEPOTO TeNa, UMEIOIIETO TIIOIIA/lb OMOPHI.

Tema 4. 3axonvl coxpanenus ¢ mexanuke.

Hmmynbe MaTepuanbHON TOUKHM, CUCTEMBI MaTepUaibHBIX Touek. LleHTp macc
CUCTEMBI MaTepuaIbHBIX Touek. Teopema o IBUKEHUU [IEHTPA Macc.

Wmmynbe cuitbl 1 UI3MEHEHUE UMITYJIbCca TeNa.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTBHOE BUKEHHE.

MomeHT umnyiibca MarepuaibHOM Touku. [IpeicTaBieHHe O COXpaHEHHUH
MOMEHTa UMITYJbCa B EHTPAIbHBIX MOJISX.

PaGorta cuipl Ha MaloM M Ha KOHEYHOM MepemMelleHud. [ 'paduueckoe
npeJicTaBieHue paboThl CUJIBI.

MoIIHOCTb CHIIEL.

Kunernueckass sHeprusi MarepualibHOW TOuku. Teopema 00 H3MEHEHUU
KUHETUYECKON IHEPTUU MAaTEPUAIBHON TOUKH.



[loTeHuManbHble W HENOTEHUUAJbHbIE CHWIbL. [loTeHUManbHasE »HEPTHS.
[loTennuanbHas sHeprust ynpyro nepopmupoBaHHod npykuHbl. [loTeHmanbHas
SHEPIusl Tella B OJHOPOJHOM TIpaBUTAUMOHHOM Ione. lloTeHnumanbHas sHeprus
TeJa B TPABUTALIMOHHOM TI0JIe OJIHOPOJIHOTO Iapa (BHYTpH U BHe miapa). Bropas
KOCMHYECKasi CKOPOCTh. TpeThs KOCMUYECKAsE CKOPOCTb.

Cs3b pabOThl HEMOTEHIMAIBHBIX CHJI C HM3MEHEHHEM MEXaHUYeCKOU
SHEPIUU CUCTEMBI TEJ. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

VYpaBHenune bepHymin s WAEalIbHOM KHUIKOCTH KaK CIIECTBHE 3aKOHA
COXpaHEHHsI MEXaHUYECKOW SHEPTHUU.

TexHuueckre yCTpOWCTBAa U TEXHOJOTMYECKHE IMPOLIECCHI: TBUKEHUE PAKET,
BOJIOMET, KOMEp, MNPYXKUHHBIM MUCTOJIET, TUPOCKON, (UrypHOoe KaTaHue Ha
KOHBKaXx.

Jemoncmpayuu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE BUXEHUE.

N3mepenne MOITHOCTHU CHUJIBI.

W3meHeHue 3Hepruu Tela Mpu COBEPIICHUU PAOOTHI.

B3anMHble TpeBpallleHHs] KUHETUYECKOM M MOTEHUHUAIBHOW SHEpPruil mnpu
NEUCTBUM HA TEJIO CHUJIBI TSKECTU U CHIIBI YIPYTOCTH.

CoxpaHeHue SHEepTruu Mpu CBOOOHOM MaICHHH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, nPAKmuKym.

N3mepenue nMiyibca Tea o TOpMO3HOMY MYTH.

W3mepenue cuibl TITH, CKOPOCTH MOJENU JJIEKTPOMOOWIISE U MOIIHOCTH
CUJIBI TATH.

CpaBHEHUE N3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHUJIBI.

HccnenoBanne COXpaHEHUsI UMITYJIbCA IPU YIIPYTOM B3aUMOJAEHCTBHH.

N3mepenne KUHETUYECKOM SHEPTUHU TeJla 110 TOPMO3HOMY MYTH.

CpaBHeHUE U3MEHEHUS! TTOTEHIIMAIBHON YHEPTUU NIPYKHUHBI ¢ pabOTOM CHIIBI
TPEHUS.

Omnpenenenne pabOThl CHIIBI TPEHHUS TPHU JABIXKCHHHM Tella MO0 HAKJIOHHOM
IJIOCKOCTH.

Paznen 3. Moaekyasipuast Gu3nKa 1 TepMOIAMHAMUKA.

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOI MEOPUU.

OCHOBHBIE TIOJIOKEHHS MOJICKYJsIpHO-KuHeTHUeckoit Teopun (MKT), wux
onbiTHOe ob6ocHoBanue. Jlubdysus. bpoyHoBckoe nBMXKEeHHE. XapakTep
IBWKEHHSI W B3aUMOJECHCTBHUS YaCTHUIl BellecTBAa. MoJeln CTpPOEHHs Ta3oB,
KUJAKOCTEH W TBEPABIX Tel U OOBICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE 3THUX



moneneid. Macca u pasmepsl Mosiekyn (atomoB). KomudecTBo BemiecTBa.
[locTosinHast ABoraspo.

TemoBoe paBHOBecue. TemmepaTtypa u crnocoObl e€ m3mepenus. lllkama
temmneparyp Llenbcus.

Mogenb UeaNbHOro ra3a B MOJEKYJISPHO-KMHETUYECKOW TEOPHUH: YACTHIIBI
rasa JIBU>KYTCSl XaOTUYECKHU U HE B3aUMOJEHUCTBYIOT APYT C APYTOM.

l'azoBbie 3akoHBl. YpaBHeHue MenpeneeBa—Kmnanelipona. AOcomroTHAS
temriepatypa (mkana tremneparyp KenbBuna). 3akon Jlanbrona. M3omporeccsl B
UJCAIBHOM Ta3e C TIOCTOSIHHBIM KOJUYECTBOM BemiecTBa. ['paduueckoe
npeJICTaBlIeHnEe U30IPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b  MeXAy JaBIEHUEM M  CpEeIHEHd  KUHETUYECKOW  DHeprueu
NOCTYTATENBHOTO TEIUIOBOTO JBMKEHUS MOJIEKYJ HIEabHOro ra3za (OCHOBHOE
YpaBHEHHE MOJIEKYJIAPHO-KUHETUYECKOW TEOPUHU UJIEATIBHOTO rasa).

CBs13b a0COJIIOTHON TeMITepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpEIHEH
KMHETUYECKOM SHEPIUEN MOCTYNATENbHOTO TEIIOBOTO JBHXKEHUS €€ YACTHIL.

TexHu4eckre YCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: TEPMOMETD,
O6apomeTp, Moxy4eHue HaHOMaTepPUaoB.

Jemoncmpayuu.

Mopenu ABUKEHUS YaCTHI] BEIIECTBA.

Mopnenb 6pOyHOBCKOTO ABUKEHUSI.

Buneoponnk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHUS.

HNuddy3us KuakocTe.

Mognens onbita HTepHa.

[TpuTsi’keHne MOJIEKYIL.

Mopenu KpucTayuIM4ecKuX PemETOK.

HaGmronenue u uccieqoBaHue N30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomot, RPAKMUKYM.

HccnenoBanne Tporecca YCTAaHOBICHHMS TEIUIOBOTO PABHOBECUS MPH
TeII000MeHE MEXKy TOpsUYeii M XOJ0JHOU BOJIOH.

W3yyenue wu30TEpMUYECKOro mpoiecca (PeKOMEHAOBAHO HCIOIb30BaHHUE
1 poBoi 1abopaTopun).

N3yueHne n30XOpHOro Mpouecca.

N3yuyenue nzobapHoro mpoiecca.

IIpoBepka ypaBHEHUS! COCTOSIHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmonunamuueckas (T]Jl) cucrema. 3agaHue BHENIHUX YCIOBUU IS
TEPMOAMHAMHUUYECKON cUCTEMBI. BHemHre U BHyTpeHHUE napaMeTpshl. [lapameTpsl
TEPMOAMHAMHUYECKON CUCTEMBbl KaK CPEJHHE 3HAYEHHUs BEIUYHMH, ONMMCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hauanmo tepmoamHamuku. (CamMomnpou3BOJibHAsA — pejakcaius
TEPMOJIMHAMHYECKON CUCTEMBI K TETUIOBOMY PaBHOBECHIO.

Mojenb wuaeanbHOr0 Tra3a B TEPMOJWHAMUKE — CHCTEMa YpaBHEHUU:
ypaBHeHUe MenaeneeBa—KianelipoHa U BBIpAKEHUE JJIi BHYTPEHHEW SHEPrum.
VYcinoBusi TPUMEHUMOCTH 3TOW MOJIENIA: HU3Kass KOHIEHTPAIUs YaCTHUI], BHICOKUE
TeMneparypsl. BolpakeHue Jjis BHYTPEHHEH SHEPrUr OJJHOATOMHOTO HJI€aIbHOTO
rasa.

KBazucraruueckue U HECTATUUECKHUE TTPOIIECCHI.

DneMeHTapHas paboTa B TepMoauHaMuKe. Beranciaenue paboThl Mo rpaduky
nporecca Ha pV-auarpamme.

Tennonepenaua  kak  cnoco®0  WM3MEHEHMs]  BHYTPEHHEH  SHepruu
TePMOJMHAMHMYECKON  cucTeMbl 0e3  coBepmieHuss paboThl.  KoHBekIus,
TETUIONPOBOIHOCTD, U3TyUYCHHE.

KomnuectBo TeminoTel. TermoéMKocTh Tena. YAenbHass W MOJIsIpHAd
TEIUIOEMKOCTH BelllecTBAa. YpaBHeHME Mailepa. YienpHas TemjaoTa CropaHus
tormBa. Pacuér komuuecTBa TEIUIOTHI TpW  Teruioniepenade. I[lonstue 06
aguabaTHOM TIpoIriecce.

[lepBblii 3ak0OH TepMoAMHAMUKH. BHyTpeHHss odHeprud. KomandecTBo
TEIJIOTBI W paboTa Kak Mepbl H3MEHEHHMS  BHYTPCHHEH  OSHEpruu
TEPMOJIMHAMHYECKON CUCTEMBI.

Btopoii 3akoH TEepMOJMHAMUKU [JIS PABHOBECHBIX IIPOIECCOB: 4Yepe3
3aJJaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKONW CHCTEMBI MPOXOIUT
eMHCTBEHHAs aguadara. AOCOIIOTHAS TeMIIepaTypa.

Btopoii 3akoH TEepMOJMHAMUKHA JIS HEPABHOBECHBIX  IPOIIECCOB:
HEBO3MOJXKHO TIepeaaTh TEINIOTY OT 0oJiee XOJI0IHOro Tejla K 0osiee HarpeToMmy 0e3
komreHcaruu (Kiaysuyc). HeoGpaTuMocTh mMpUpOAHBIX MPOIECCOB.

[TpuHumne! nectBus TermoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenne KIIJI. [ukxmn Kapno.

DKOJIOTHUECKHE aCMEKThl MCIOJIL30BaHUS TEIIOBBIX JBUTratenei. TemmoBoe
3arpsiI3HEHUE OKPYIKAIOIIEH CPEbI.

TexHuueckue yCTPONUCTBA M TEXHOJOTMYECKUE IPOIECCHI: XOJOIUJIbHUK,
KOHJUIIMOHEP, AW3EIbHBIH W KapOIOpaTOPHBIM JBUTATENH, IMapoBas TypOuWHa,
MOJIyYCHUE CBEPXHUZKUX TEMIIEpATyp, YTWIH3ALMUS «TEIUIOBBIX» OTXOJO0B C
UCITOJIb30BAaHUEM TEIIOBOT'O HACOCA, YTHIIM3AIMS OMOOPTaHWYECKOTO TOTUTMBA JIJIs
BBIPAOOTKU «TETUIOBOM» U JIEKTPOIHEPTHUH.

Jemoncmpayuu.

N3meneHnne remnepaTypbl IpU ainadaTHueCKOM PaCIIMPECHHH.

Bo3ayminoe orauso.

CpaBHeHME yACTBHBIX TEINTIOEMKOCTEN BEILIECTB.



CriocoObl U3MEHEHMsI BHYTPEHHEN YHEPTHUU.

HccnenoBanue annabaTHOTO MpoIecca.

KomnbroTepHble MOJENIN TEMIOBBIX IBUTATENIECH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, nPAKmuKym.

N3mepenue yaenbHON TEIIOEMKOCTH.

HccnenoBanue nporecca OCTHIBAHUS BEILIECTBA.

HccnenoBanue annabaTHOTO MpoIecca.

N3ydeHne B3aMMOCBS3M DHEPTUM MEXMOJIEKYISIPHOTO B3aUMOJAECHCTBHS H
TEMIIEPATYPhl KUTIEHUS KUIKOCTEM.

Tema 3. Acpecamnvle cocmoanusa eeujecmea. Pazosvie nepexoonl.

[lapooOpazoBanne u koHaeHcauus. McmapeHue W KurieHue. Y AelbHas
TEeII0Ta Mapooopa3oBaHUsl.

HacbiieHHble W HEHachlllleHHblE Mapbl. KauecTBeHHass 3aBUCHUMOCTD
IUIOTHOCTH W JIaBJIEHUSI HACBIIIEHHOrO apa OT TeMIEepaTypbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACKIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUS OT JIaBJICHUS
B KUJKOCTH.

BrnaxHocTh Bo3ayxa. AOCOIIOTHAS U OTHOCUTENbHAS BIIAXKHOCTD.

Tsépnoe Teno. Kpucramnmueckue u amopdubie Tena. AHU30TPOINUS CBOWCTB
KpuctauioB. [lnaBneHne u Kpuctamum3amus. YeiabHas TEIUIOTa IIJIABJICHHUS.
CyOnumarnusi.

Hedbopmanmu TBEpHoro tena. Pactsokenue u cxxartue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacmmpenue KUAKOCTEH U TBEPABIX Ted, 00bEMHOE M JIMHEHHOE
pacipenue. AHTApMOHU3M TETUIOBBIX KOJI€OaHUN YacTHI] BEIIECTBA KaK MPUYHUHA
TEIJIOBOTO paCUIUPEHHUs Tell (Ha KaYeCTBEHHOM YpPOBHE).

[IpeoGpazoBanue sHEPrun B (Pa3zoBbIX Mepexoaax.

VYpaBHeHHUE TEIOBOTO OanaHca.

[ToBepxHocTHOEe HaTspKeHHe. Kod(p(hUIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanumisipuasie siBnenus. J{aBneHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIAKOCTH.
®opmyia Jlamnaca.

TexHudyeckne yCTpOWCTBA U TEXHOJOTMYECKHME MPOLECCHI:  KUAKHE
KpHUCTaJUIbl, COBPEMEHHBIE MaTEPUAIIBI.

Jemoncmpayuu.

TennoBoe pacunpeHue.

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenwne. Kunenne npyu noHMKEHHOM JaBJICHUU.

N3mepenue cuibl HOBEPXHOCTHOTO HATSKEHUS.

OMnBITHl C MBUTBHBIMH TUIEHKAMH.

CmauuBanue.



Kanumsipasie siBIeHUS.

Mopenn HEHbIOTOHOBCKOM KUIKOCTH.

CriocoObl u3MepeHus BIAXKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAITIMYECKOTO BELIECTBA.

Bunsr nedopmarimii.

Hab6mronenne mansix aedopMarimii.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, nPaKmuKym.

N3yueHne 3aKOHOMEPHOCTEN HCTIapEHUS KUJIKOCTEM.

N3mepenue yaenbHOM TeIOTHI I1aBIEHUS JIbJA.

N3ydeHne CBOMCTB HACBIILIEHHBIX NTAPOB.

N3mepenre abCOMIOTHON BIIAXKHOCTH BO3JyXa M OLIEHKa MacChl IMapoB B
NOMEUIEHUHU.

N3mepenue koddpuiineHTa NToOBEpXHOCTHOTO HATSKEHHUS.

N3mepenue monyins FOHra.

HccnenoBanre 3aBUCUMOCTH Jedopmanuu  pe3uHoBoro oodpasma oT
IPWIOKEHHOW K HEMY CHUJIBL.

Paznen 4. JjekTpoauHaMuKa.

Tema 1. dnekmpuueckoe no.e.

DOnekTpu3auusl Tel W €€ NpOsBIEHUA. OJJEKTpUUYecKuil 3apsan. JIBa Buna
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, MAMDIIEKTPUKA U  TMOJYIPOBOJHUKH.
DNeMEHTapHbId BJIEKTPUUECKUN 3apsAn. 3aKOH COXPAHEHUS AJIEKTPUYECKOTO
3apsaa.

B3aumoperictaue 3apsnoB. Toueunsie 3apsanbl. 3akoH Kymnona.

Onekrpuueckoe noiie. Ero neiicTBrue Ha 3J€KTpUUECKUAE 3apsSbl.

Hamnpspbk€aHocTh  anekTpudeckoro  moss.  [IpoOubiii  3apsa.  Jluauwm
HAIPSKEHHOCTH JIEKTPUUECKOTO 1oJIsl. OHOPOIHOE ANEKTPUUYECKOE TOJIE.

[loTeHUHUaNbHOCTh AJEKTPOCTATHYECKOTO TMOJs. Pa3HOCTh MOTEHLHMAIOB H
HanpsbkeHue. lloreHnmanbHas SHeprus 3apsga B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTeHunan anekTpocTaTuyecKoro nojsi. CBA3b HANPSIKEHHOCTH MOJS U Pa3HOCTH
NOTEHIMAJIOB [JIsl DAJEKTPOCTATHYECKOrOo TMojs (Kak OJHOPOJHOrO, TakK U
HEOJHOPOIHOTO).

[TpuHUIMN CyNepnO3UIUU SIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsima. Ilome paBHOMepHO 3apsbkeHHOU cdepsl. [lone
PaBHOMEPHO 3apsDKEHHOTO Mo 00béMy 1mapa. Ilome paBHOMEpHO 3apsHKEHHOMN
OeckOoHEeUHON TUIOCKOCTH. KapTWHBI JWMHUNW HaNpsOKEHHOCTH HJTHX TMOJEH U
AKBUIIOTEHIUAJIBHBIX TTOBEPXHOCTE.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE. Y CJIOBUE PABHOBECHS 3apsII0B.

JIupnexkTpuku B AIEKTPOCTATUYECKOM ToJie. Jusnexrpuueckas
IPOHMUIIAEMOCTD BEIIECTBA.



KonnencaTop. DIeKTpOEMKOCTh KOHAEHCATOPa. DIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCATOpa.

[TapamienbHOE coeMHEHUE KOHIeHcaTopoB. [locnenoBarenbHOE COEIUHEHHE
KOHJIEHCATOPOB.

DHeprus 3apsiKEHHOI0 KOHIEHCATopa.

JIBrKeHHE 3apsSyKEHHOW YaCTULIBI B OJHOPOIHOM 3JIEKTPUUYECKOM TIOJIE.

TexHu4eckne YCTPONCTBA M TEXHOJOTHMYECKHE MPOLECCHI: 3IEKTPOCKOIL,
AIEKTPOMETP, DJIEKTpOoCTaTHUecKas 3alluTa, 3a3€MJICHHE BJIEKTPONpPHOOPOB,
KOHJIeHCcaTophl, reHepatop Bau ae ['paada.

Jemoncmpayuu.

YCTpOMCTBO ¥ MPUHLIMIT IEUCTBUS SIEKTPOMETPA.

DIEKTPUUECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3APSKEHHBIX IIACTHH.

Mopgensb anekTpocTaTudeckoro reueparopa (Ban ne ['paada).

[IpoBOAHUKH B IIEKTPUUYECKOM IIOJIE.

DneKkTpocTaTuyecKas 3anuTa.

YCTpOUCTBO U IEMCTBUE KOHIEHCATOPA IIOCTOSTHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCAaTopa OT IUIOLIAIH
IUIACTUH, PACCTOSIHUS MEXKIY HUMH U TUDJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOTO OISl 3apsSyKEHHOT0 KOHJEHCATOPa.

3apsika v pa3psika KOHJIEHCcATopa 4Yepe3 PeE3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, nPAKmuKym.

OueHka cuj B3auMOJECHCTBHS 3apsyKEHHBIX TEIl.

HaGmronenue npeBpaliieHust SHEPTUH 3apsKEHHOT0 KOHIEHCATOpa B SHEPTHUIO
U3JIy4EHUSI CBETOIMO/IA.

N3yueHne npoTekaHus TOKa B LEIMH, COAEpKAIIel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIHAJIOB (HampsKEeHUS) pu
NOCJIEIOBATEIILHOM COEIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsiga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtii 31eKmpuiecKuii mokx.

Cuiia Toka. IlocTOAHHBIN TOK.

VYcnoBusi CylecTBOBaHUSI MOCTOSHHOTO 3JIEKTPHUYECKOrOo TOKa. MCTOUHMKH

toka. Hanpsixerne U u DJIC €.

3akoH OMa 1711 y4acTKa LETH.

DIEeKTpUUECKOE CONPOTHUBJICHUE. 3aBUCHUMOCTh CONPOTHUBIICHUS
OJHOPOJHOTO TMPOBOJHUKA OT €ro JIWHBI M IUIOMIAAN IONEPEYHOTO CEUYCHUSI.
VY nenapHOE CONPOTUBIIEHUE BELIECTBA.

[locnenoBaTenpHOE, NapaJyIEIbHOE, CMEIIAHHOE COEAUHEHUE MPOBOAHUKOB.
Pacuér pa3BeTBNEHHBIX AnekTpuueckux nenei. [Ipasuna Kupxroda.



Pabota snexrpuyeckoro Toka. 3akoH xoyns—Jlenna.

MONIIHOCTh 3JEKTPUYECKOrO0 TOKA. TerioBass MOIIHOCTb, BbIAEISEMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE CONPOTUBICHHWE HCTOYHHUKA TOKa. 3akoH Oma s
MOJIHOW  (3aMKHYTOHM) SJEKTpHYECKOW Iienu. MOIMHOCTh MCTOYHHUKA TOKa.
KopoTkoe 3ambikaHue.

KonzeHncaTop B ienu NOCTOSTHHOTO TOKaA.

TexHuueckne yCTpPOWCTBA U TEXHOJOTMYECKUE TIPOLIECCHI: aMIIEPMETD,
BOJITMETP, PEOCTAT, CYETUUK IJIEKTPHUUECKON IHEPTHH.

Jemoncmpayuu.

N3mepenue cuiibl TOKa U HaIPSKEHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIbI TOKA OT HAIpsDKEHHS Il pE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOAMO/A.

3aBUCUMOCTh COINPOTHUBIICHUS LWIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IUIOLLA/IN TTONIEPEYHOT0 CEYEHUs U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT COIIPOTUBIICHUS MIPU MOCTOSSHHOM
HaIPSKEHUH.

[Ipssmoe u3mepenne DJ]C. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO AJIEMEHTA
U OLICHKA BHYTPEHHETO COMPOTUBIIEHUS.

Crnioco0sI coenMHEHUsT UCTOYHUKOB Toka, DJIC GaTapei.

HccnenoBanne pa3HOCTU MOTEHLIHMAIOB MEXKIY MOJIOCAMH HCTOYHHMKA TOKA
OT CHJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, nPAKmuKym.

HccnenoBanne CMENIAHHOTO COEIUHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoTHBIIEHUS IPOBOAHUKOB.

HccnenoBanre 3aBUCMMOCTA CHJIBI TOKAa OT HANPSKEHUS I JIAMIIbI
HaKaJIMBaHUS.

VYBenuueHnue npejena u3MepeHus: aMrepmeTpa (BOJIbTMETPa).

N3mepenue D/1C u BHYTPEHHETO CONPOTUBIIEHUSI HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctyd J/]C raabBaHMYECKOrO 3JEMEHTAa OT BPEMEHH
IPU KOPOTKOM 3aMbIKAHUU.

HccnenoBanne pa3HOCTU MOTEHLIHMAIOB MEXKIY MOJIOCAMH HCTOYHHMKA TOKA
OT CHJIBI TOKA B LIETIH.

HccnenoBanne 3aBUCUMOCTH MOJIE3HON MOIIHOCTH UCTOYHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku ¢ pazruunvix cpeoax.

DOneKkTpuueckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  JJIEKTPOHHAs
IPOBOJIUMOCTh TBEPABIX METAJUIOB. 3aBUCUMOCTh COINPOTUBIECHHUS METAIOB OT
Temneparypsl. CBEpXIPOBOAUMOCTb.



DJNIEKTpUUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[TonynpoBOHUKH. CobOcTBeHHas " puMecHast POBOJUMOCTH
noJIyripoBoAHUKOB. CBOMCTBa p—n-niepexoa. [loaynpoBoIHUKOBEIE TTPUOOPHI.

OJIEKTPUUYECKUM TOK B DJIEKTPOJUTAX. DJIEKTPOIUTHYECKAS] IUCCOIMALIMS.
OnexTponu3. 3akoHbl Dapajes A1l AIEKTPOIu3a.

ONeKTpUUeCKUii TOK B Ta3zaxXx. CaMOCTOSTENBHBIH M HECAMOCTOATEIbHBIN
paspsa. PaznuuHble TUMBI CAMOCTOATENIBLHOTO pa3psaa. Monnus. [Ina3ma.

TexHuueckue yCTpOHCTBA M MPAKTUUECKOE MNPUMEHEHHUE: Ta3opa3psiIHbIC
JIAMITBI, D3JIEKTPOHHO-JTy4YeBasi TpyOKa, IOJIYMPOBOJHUKOBBIE MPUOOPHI: IUOI,
TpaH3uCTOp, (HOTOAMOJN, CBETOAMOJ, TajdbBaHWKa, padUHUPOBAHHE MEIH,
BBITIJIABKA AJIFOMUHUSA, SJIEKTPOHHASI MUKPOCKOTIHSI.

Jemoncmpayuu.

3aBUCUMOCTh COMIPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTB 3JEKTPOJIUTOB.

3akoHbl 3nekTposinza dapajes.

HckpoBoii pa3psii U MPOBOJAUMOCTb BO3IyXa.

CpaBHeHME TTPOBOJIUMOCTH METAJIOB U MTOJTYIPOBOJHUKOB.

OIHOCTOPOHHSS TPOBOJUMOCTD TUO/IA.

Yuenuueckuit skcnepumenm, nabopamopmusie pabomul, nPAKMUKYM.

HaGmonenue samekTpomusa.

N3mepenue 3apsiga 0JHOBAJICHTHOIO MOHA.

UccnenoBanne  3aBUCMMOCTH  CONPOTHUBICHUSI  TEPMOPE3UCTOpA  OT
TeMIEpPaTyphl.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU AUOAA.

DU3NYEeCKUI MPAKTUKYM.

Cnioco0b1 n3MepeHus (GU3NIECKUX BEITMYHH C UCIIOIh30BAaHUEM aHAJIOTOBBIX
U IUQPPOBBIX U3MEPUTEIIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOGCOTIOTHBIE U OTHOCHUTEJIBHBIEC IMOTPEITHOCTH U3MEPEeHHUHN (PU3MYECKUX BEITUUKH.
OrueHka rpaHull OrPEITHOCTEMN.

[IpoBeneHne  KOCBEHHBIX  HW3MEPEHUM, HCCIEIOBAaHUM  3aBHCUMOCTEU
(U3NYECKNX BEIWYUH, TPOBEPKa MPEIJIOKEHHBIX THIOTE3 (BbIOOp M3 padoT,
OMUCAaHHBIX B  TEMATHYECKUX  paslenax «YUCHUYECKUU  DKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MexnpeaMeTHbIE CBSI3H.

N3yuenne xkypca Qusukn yrinyonéaHoro ypoBHs B 10 kimacce
OCYILIECTBIIAETCS C YUETOM COAEPKATEIBbHBIX MEXKIIPEIMETHBIX CBSI3€M C Kypcamu
MaTeMaTHKH, OMOJIOTHH, XUMUH, TeoTpauu U TEXHOJIOTHH.

Meosicnpeomemnule nonamus, CéA3aHHble C U3YUEHUEM MEMOO08 HAYUHO20
no3HaHuA: SBICHWE, HAy4YHBIH (akT, rumore3a, (uU3MUecKas BEJIWYHWHA, 3aKOH,



Teopus, HaOJIOJEHUE, DSKCIEPUMEHT, MOJEIHPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPEIIHOCTH U3MEPEHU, U3MEepUTETbHBIE PUOOPHI, IMPpOBas TabopaTOPHs.

Mamemamuka: penieHUe CUCTEMbl YypaBHeHHWH. JIuHeiHas ¢yHKIWMA,
napabosna, runepbosna, ux rpaguku u cBoiicTBa. Tpuronomerpuueckue QyHKIINH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIAECTBO.
BekTopsl U UX MPOEKLIMH HA OCH KOOPJMHAT, CIIOKEHUE BEKTOPOB.

buonozua: mexanndeckoe NBIKEHHE B KUBOUM npupoze, nuddysusi, ocMoc,
TEMJI000MEH JKHUBBIX OPraHU3MOB, TEIJIOBOE 3arps3HEHUE OKPYXKAIOUIEH Cpesbl,
yTHIM3aIuss OMOOPraHMYECKOro TOIUIMBA Il  BBIPAOOTKH  «TEIJIOBOM» U
ANEKTPOIHEPTUH, IOBEPXHOCTHOE HATSHKEHUE U KaIMJUISIPHBIE SIBJIEHUS B IPUPOJIE,
ANEKTPUUYECKUE SIBJICHUS B KUBOU MIPUPOJIE.

Xumusa: ITUCKPETHOE CTPOCHUE BEUIECTBA, CTPOECHUE aTOMOB U MOJIEKY,
MOJIb BEIIECTBA, MOJISIpHAash Macca, IOJIYyYEHHE HaHOMAaTepUaloB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEJ, )KUAKOCTEN U Ta30oB, )KUAKHAE KPUCTAIIBI, JIEKTPUUYECKUE
CBOMCTBAa METAJIJIOB, 3JIEKTPOIUTHYECKAS] JUCCOLMALINS, TaTbBaHUKA, SJIEKTPOHHAS
MUKPOCKOIIHSI.

TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPhI, 0APOMETP, TEPMOMETP.

Texnonozcua: npeobpa3zoBaHue ABUKEHUN C UCIOJIH30BAaHUEM MEXAHH3MOB,
Y4ET CYXOTO UM IKUIAKOINO TPEHHS B TEXHUKE, CTATUUYECKHE KOHCTPYKUHUHU
(KpOHIITENH, peméTyaTble KOHCTPYKIIMHU), KCIIOJNb30BAHUE 3aKOHOB COXPAHECHMS
MEXaHMKH B TE€XHUKE (THMPOCKOIN, BOJOMET WU APYTHE), JABUTaTeIb BHYTPEHHETO
cropanusi, nmapoBas TypOuHa, OBITOBON XOJOIUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
NOJIyYEHUSI COBPEMEHHBIX MAaTE€pUajgoB, B TOM YHWCIE€ HAHOMATEepUaJOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTATHYECKasl 3aluTa, 3a3eMJICHHE 3JIEKTPOIpPHUOOpPOB,
ra3opas3psiiHbIE JTaMIIbl, TOJIYIPOBOIHUKOBBIE TPUOOPHI, TAIbBAHHKA.

11 KIJACC

Paznen 4. JiekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumopelicTBue TOCTOSHHBIX MAarHMTOB M TPOBOJHUKOB C TOKOM.
MarautHoe mone. BekTtop MarHuTHOM UWHAyKIuU. [IpuHuun cynepno3unuu
MAarHUTHBIX MOJIEH. JINHUM MarHUTHOW WHIYKIIHH.

MarnutHoe 1oJie TTPOBOJHUKA ¢ TOKOM (TIPSIMOTO MPOBOJHMKA, KATYIIKH H
KpyroBoro BuTka). OnsIT Ipcrena.

Cuna AMnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiIe€HUE U MOYJb. JIBUKEHHUE 3apsSKEHHON YaCTHUIIBI
B OJTHOPOJHOM MarHuTHoM Tmose. Pa6ota cuibl JlopeHiia.

MaruauTHoe 1osje B Benectre. DeppoMarHeTUKH, apa- U JuaMarHeTUKHU.



TexHuueckue YCTpOﬁCTBa N TCXHOJOIMYCCKHC TIIPOLCCCHI: IIPUMCHCHHUC

MTOCTOSITHHBIX MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIBTUMETD,
AIEKTPOABUTATEND SIKOOH, YCKOPUTENIH dJIeMEHTaPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  JauHMII  MHAYKIMA ~ MarHUTHOTO  TOJ  TIOJOCOBOTO U
MOIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHui MarHMTHOM UHAYKIMH TOJISL ITTMHHOTO MPSMOTO MPOBOIHUKA
Y 3aMKHYTOTO KOJIBIIEBOTO MPOBOIHUKA, KATYIIKH C TOKOM.

B3aumopelicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenictBue cuinbl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

HaGmoneHne nBUKeHUS My4yKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpunIun TIEUCTBHUS 3JIEKTPOU3MEPUTEITBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopusvie pabomul, nPAKMUKYM.

HccnenoBanne MarHUTHOT'O MOJIS IIOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBOMCTB peppoOMarHeTUKOB.

UccnenoBanue AelCTBUSA MOCTOSTHHOTO MarHUTa Ha paMKy ¢ TOKOM.

N3mepenue cuiibl Amrepa.

N3ydenune 3aBUCUMOCTH CUJIBI AMIIEpa OT CUJIBI TOKA.

OrnpeneneHne MarHUTHOM UHAYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIEpa.

Tema 5. dnekmpomacHumnan uHOYKYusL.

SBneHne AJIEKTPOMAarHUTHOM WHAYKOMH. [loTOK BEkTOpa MAarHUTHOMN
uHaykiuu. OJIC uHAYKUMM. 3aKOH JJIEKTPOMAarHUTHOW UWHAyKIuu PDapajnes.
Buxpeoe anekrpudeckoe mnose. Toku Dyko.

OJIC MHAYKIUM B TPOBOJHMKE, JBUKYIIEMCS B OJHOPOAHOM MAarHUTHOM
TI0JIC.

[TpaBuiio Jlenna.

NunyktuBHOCTh. KaTyilika WHIYKTMBHOCTH B I1I€MH IOCTOSIHHOTO TOKA.
Asnenune camonnaykiuu. 3J1C caMOMHIYKIIUH.

DHEpPrusi MAarHUTHOTO MOJISI KaTYIIKK C TOKOM.

DJIEKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOWCTBA M TEXHOJOTHMYECKUE MPOIECChl: MHAYKIMOHHAsS
1e4b, COJICHOM, 3allMTa OT AJICKTPU3ALIUM TEJ P JIBUKEHUU B MAarHUTHOM I10JI€
3emiH.

Jemoncmpayuu.

HaGmroneHue siBeHUst 3JIEKTPOMArHUTHOW MHIAYKITUU.

UccnenoBanne 3aBucumoctd IJC MHIAYKIIMM OT CKOPOCTH HU3MEHEHUS
MarHUTHOT'O ITOTOKa.



[TpaBuiio Jlenna.

[Tagenne MarauTa B aJlOMHHUEBOM (MEIHOMN) TpyOe.

SBiIeHNE CAaMOMHYKIIUH.

UccnenoBanue 3apucumoctd IJC cCaMOMHIYKIIMU OT CKOPOCTH U3MEHEHUS
CHIIBI TOKA B IICITH.

Yuenuueckuit skcnepumenm, nabopamopusvie pabomuol, nPAKMUKYM.

UccnenoBanue sBICHUS 3JIEKTPOMArHUTHON UHTYKITUU.

Onpenenenne UHAYKIIUM BUXPEBOTO MAarHUTHOT'O TIOJISI.

HccnenoBanue sIBICHUS CAMOUHIYKITUU.

COopka MoJieny JEKTPOMArHuTHOTO TeHepaTopa.

Pa3nea 5. Kosie0anua u BOJIHBI.

Tema 1. Mexanuueckue Koiebanus.

KonebarensHas cucrema. CBOOOIHBIE KOJICOAHUS.

I"apmonndeckue kosnebanus. Kunemarndeckoe M JTUHAMUYECKOE OIMCAHHE.
DHepreTUyecKkoe omucaHue (3aKOH COXpaHEHUS MEXaHWYECKOW dHeprum). BbiBoja
JTMHAMHYECKOTO ONMUCAHUS TapMOHUYECKHX KOJICOAHMI U3 MX DHEPreTHUeCKOro U
KHHEMAaTHYECKOT'O OITMCAHHS.

AMvmintyna u ¢asza konebanuil. CBs3b aMIUIUTYAbl KOJEOAHWNW HCXOIHOM
BEJIMYUHBI C aMITUTYIaMHU KOJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

Ilepuon m dactora konebanuid. Ilepwom ManabiX CBOOOIHBIX KOJIeOAHMIA
MaTeMaTH4YeCKOTo MasTHuKa. llepumon cBOOOIHBIX KoJeOaHUN TIPYKMHHOTO
MasiITHUKA.

[TonsiTue o 3aryxarwmux Kojaebanusx. BeiHyxieHHble Konebanus. PesoHanc.
Pe3zonancHas kpuBasi. BinusiHMe 3aTyXaHus Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJIEOAHUS.

TexHuueckue yCTpONCTBAa U TEXHOJOTHMYECKUE MPOIIECCHI: METPOHOM, YaChI,
KaueJu, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuch KouedaTeIbHOro IBHKEHUS.

HaGmroneHne HE3aBUCUMOCTH TIeproja MajlbIX KojeOaHul Ipy3a Ha HUTH OT
aAMIUTUTYIBI.

HccnenoBanue 3aTyxaronux KojaeOaHuid U 3aBUCUMOCTH TIEPHOJ1a CBOOOTHBIX
KoJe0aHu OT COMPOTHUBIICHHUS.

HccnenoBanne konebaHud Trpy3a Ha MACCHUBHOM TIPY)KHHE C IIEJbIO
dhopMupoBaHUs MPECTABICHUN 00 HIeTBHON MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXpaHECHHS PHEPTHH MPH KOJICOaHUIX Tpy3a Ha TPYKUHE.

HccnenoBanne BRIHYKICHHBIX KOJICOAHU.

HaGmonenue pesonanca.

Yuenuueckuit skcnepumenm, nabopamopusie pabomul, nPAKMUKYM.



W3mepenue mnepuoaa CBOOOIHBIX KOJEOAHWUN HUTAHOTO U TMPYKHUHHOTO
MasTHUKOB.

N3yyenue 3aKOHOB JBIKEHUS TeJa B X07€ KoueOaHUul Ha yIpyroM MojBece.

N3yueHne NBUKEHUSI HUTSHOTO MasiTHUKA.

[IpeoGpazoBaHue SHEPTUU B IPY>KMHHOM MasITHHUKE.

HccnenoBanue yObIBaHUS aMIUTUTYIbI 3aTYXaIOMUX KOJIEOaHUH.

HccnenoBanne BHIHYKICHHBIX KOJIEOAHUH.

Tema 2. dnekmpomazHumHnosle Ko1eOdaAHUA.

Konebarenbupiit koHTyp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIE KojJeOaHHS B
ujealbHOM KoJjebaTtenbHOM KOHType. @opmyna Tomcona. CBsi3b aMIUTUTY/IbI
3apsifia KOHJEHCATOpa ¢ aMIUIUTYAO0N CUJIBI TOKA B KOJIEOATEIILHOM KOHTYPE.

3aKOH COXpaHEHHUS SHEPTHH B HUI€AIbHOM K0J1e0aTeTbHOM KOHTYpE.

3aryxaromume AIEKTPOMArHUTHBIE KosieOaHus. BbeIHyX1€HHBIE
AIEKTPOMArHUTHbIE KOJeOaHusl.

IlepeMenHbli TOK. MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYAHOE H
JEUCTBYIOIIEe 3HAYCHHE CUJIBI TOKAa W HANpsKEHUS MpU pasiuyHou (opme
3aBUCUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHHU.

CuHycouJanbHblii TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LEMH CHUHYCOWJAJIBHOIO NEPEMEHHOIO0 TOKAa. PE30HAHC TOKOB.
Pe3zonanc HanpsikeHUN.

Uneanbusiii  Tpanchopmatop. Ilpom3BoacTBo, mepemadya U MOTpeOJICHHE
ANEKTPUYECKON SHEPTUU.

DKOJIOTUYECKHE PHUCKH TMpU MPOU3BOJACTBE 3JieKTpodHepruu. KynbTypa
UCITOJIb30BAHUS AJIEKTPOIHEPTUU B TOBCEIHEBHOM KM3HH.

TexHu4eckne yCTpOHMCTBA M TEXHOJOTUUYECKUE IPOLECCHI: SJIEKTPHUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, TUHUHU dJIEKTponepeaay.

Jemoncmpayuu.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHMUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJIEOAHHUM OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpA.

OcuumiorpaMMBbl JIEKTPOMAarHUTHBIX KOJIeOaHMiA.

['eneparop He3aTyXaroUUX JIEKTPOMArHUTHBIX KOJIEOaHUIA.

Mopenb 3JIeKTPOMarHuTHOTO T€HEpaTopa.

BrinyX1IeHHbIE CUHYCOUAIbHBIE KOJIEOaHUsI.

Pe3ucrop, karymka MHIYKTUBHOCTH M KOHIEHCATOP B LENH MEPEMEHHOTO
TOKaA.

Pe3oHanc mnpu mocnenoBaTebHOM COEAMHEHUWU PE3UCTOpPA, KaTYIIKH
UHIYKTUBHOCTH U KOHJIEHCATOPA.

YCeTpoicTBO M IPUHIIUIT IEUCTBUS TpaHchopmartopa.



Mojenb TUHUU 3JIEKTponepeaadn.

Yuenuueckuit skcnepumenm, nabopamopusvie pabomul, nPAKMUKYM.

N3yuenue Tpanchopmartopa.

UccnenoBanre MmepeMEHHOTO TOKAa Yepe3 MOCIEAOBATEIBbHO COCIMHEHHBIC
KOHJICHCATOP, KaTYyIIKY U PE3UCTOP.

HaGmromeHne 351eKTpoOMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HCTOUHUKOB CBETA B 1T MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUMHBLE 8OJIHBL.

MexaHnnyeckue BOJHBI, YCIOBHS HMX pacnpoctpaHeHus. I[lonepedynsie u
Ipoa0JibHBIE BOJHBL. Ilepuon, CKOpOCTh pacHpOCTpaHEHUS] W JJIMHA BOJIHBI.
CRoiicTBa MEXaHUYECKHX BOJIH: OTpakeHHUE, IpeoMJIeHHe, UHTep]epeHIus u
nudpaKius.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

[IIymoBO€ 3arpsi3HEHNE OKPYKAIOIIECH CpEeIbI.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3JYYEHUS DJICKTPOMArHUTHBIX BOJIH.
B3anmHast oprieHTa1Msi BEKTOPOB B AJIEKTPOMArHUTHOW BOJIHE.

CrolicTBa  DJIGKTPOMAarHUTHBIX  BOJIH: OTpaX€HHE,  MPEIOMJICHHE,
noJIsipu3anus, HHTepPepeHIrs U TupaKiius.

[IIxkana 3M€KTPOMAarHUTHBIX BOJH. [[puMeHEHHE 3JEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIUTIBI paIUOCBSA3U U TeNEeBUACHUS. Pagnonokanus.

DJIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYIKAIOIIECH CpeIbl.

TexHuueckue yCTPONCTBA M MPAKTUUECKOE MPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTBI, pajiap, paaAuonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBU-nieus,
yJIBTPa3BYKOBas IMArHOCTHUKA B TEXHUKE U MEIUIIUHE.

Jemoncmpayuu.

OO6pa3oBaHue U pacIpPOCTPaHEHHUE TOTIEPEUHBIX U MPOIOILHBIX BOJIH.

Komne6mromeecst TeJ10 kKak HCTOYHUK 3BYKA.

3aBHCUMOCTD JUIMHBI BOJHBI OT YaCTOThI KOJIeOaHHIA.

HaGmronenne oTpakeHus M IpeJIOMIICHUST MEXaHUYECKUX BOJIH.

Ha6monenue naTepdepeHint u TUGppakiiud MEXaHUIECKUX BOJIH.

AKYyCTHYECKHUM pe30HAHC.

CgolicTBa yJIbTpa3ByKa U €ro NIpuMeHEHHUE.

HaGmromeHne CBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
YacTOTOM KoJIcOaHUIA.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpak€HHUE,
peJIoMJICHHE, TTOJspu3aIus, Tudpakius, nHTepdepeHITHs.

O6HapyxeHue nHOPaKPaCHOTO U YIBTPAPHUOIETOBOTO U3ITYUCHUH.

Yuenuueckuit skcnepumenm, nabopamopusie pabomul, nPAKMUKYM.



N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3yueHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHEWHOE pacHpOCTpaHEHHE CBETa B OJHOpPOAHOU cpexe. JIyu cBera.
ToyeuyHbIil UICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akOHBI oTpaxkeHusi cBera. [locTtpoenue n3zoOpaxeHuit B
riockoM 3epkaiie. Cepudeckue 3epkana.

[Ipenomienue cBeta. 3aKOHBI MPENIOMIICHUS CBeTa. AOCONIOTHBIN MMOKA3aTENb
npenoMiieHns. OTHOCUTENbHBINA TTOKa3aTeNb npeaomieHus. [IocTosTHCTBO 4acTOThI
CBETa M COOTHOUIEHWE [JIMH BOJIH IPU MEPEXOJE MOHOXPOMATHUYECKOTO CBETa
4yepe3 rpaHully pas3zena AByX ONTUYECKUX CPE/l.

Xon nyueii B mpusme. Jlucniepcus cBeta. CIOXHBIA COCTaB OEJIOr0o CBETA.
LiBer.

IlonHoe BHyTpeHHee oTpaxeHue. [IpenenapHbIil yron MojaHOro BHYTPEHHETO
OTpPa’KEHHUS.

CobOuparome W pacceuBaromve JuH3bl. ToHKas JsmH3a. DOoKycHOe
paccTosiHME M ONTHYeCKas Cujila TOHKOM JIMH3BL. 3aBUCUMOCTh (DOKYCHOTO
pPAcCTOSIHUSI TOHKOW c(heprudyecKoil JMH3bI OT €€ TeOMETPUH U OTHOCHUTEIBHOTO
NOKAa3aTes IPEJIOMIICHHUS.

dopMyJia TOHKOM JIMH3bL. Y BEIIMYCHUE, JaBAEMOE JINH30MU.

Xop Jyda, MPOMIEANIETO JIMH3Y IOJ IPOU3BOJIBHBIM YIJOM K €€ TJIaBHOM
ontudeckoi ocu. IlocTpoeHne wu300pakKeHW TOYKHM M OTpe3Ka MpSIMON B
cOOHpAIOLIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuueckue npubopsl. Paspemaromias crocoOHOCTh. ['1a3 kak ontuyeckas
cucTeMa.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. HWuTepdepenmus cBera. KorepeHTHblE HCTOYHHKH.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB W MHUHHUMYMOB B UHTEp(EpEHIIMOHHON
KapTUHE OT JABYX KOT€pEeHTHBIX MCTOYHHKOB. [IpuMepsl KilaccMuecKux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakuusa cseta. JudpakiumoHHas peméTka. YciaoBHe HAOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpU NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
IUGPaKkIUOHHYIO PEIIETKY.

[Tonsipu3zanms ceera.

TexHuueckre yCTpPOMCTBA M TEXHOJOTMYECKHE TIPOLIECCHl: OYKH, JIYIa,
nepuckorn, (oTroanmnapar, MHUKPOCKON, MPOEKIMOHHBIM armapaT, MpPOCBETICHHUE
OIITHUKH, BOJIOKOHHASI ONTHKA, AUPPAKIIMOHHAS PEeIIETKA.

Jemoncmpayuu.

3aKOHBI OTPA’KEHHUSI CBETA.



HccnenoBanne NpesioMJICHUs CBETA.

HaGmroneHre moiaHoro BHyTPEHHEro OTpakeHus. Mojieiab CBETOBO/IA.

HccnenoBanne xoJa CBETOBBIX IIYYKOB 4Yepe3 IUIOCKOMApaJLIEIbHYIO
IUIACTUHY U IIPU3MY.

HccnenoBanue CBOMCTB U300paKeHUI B JIMH3AX.

Mopenn MUKpOCKOIIa, TeJIeCKOna.

HaGmronenne natepdepeHnm crera.

HaGnronenne iBETOB TOHKUX TJIEHOK.

HaGmonenune nudpakinu ceera.

N3yuenne nudpakiiMOHHOW PEIETKH.

HaGmonenne nudpakiimOHHOTO CIIEKTpA.

HaGmronenue nucnepcuu cBera.

HaGmronenue nosisipu3aiuu CBeTa.

[IpuMeHeHue MONSIPOUIOB ISl U3YUYEHUS] MEXaHUUYECKUX HANPSIKEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, nPAKmuKym.

N3mepenue nokazaresns npeaoMiIeHus: CTeKIa.

HccnenoBanue 3aBUCUMOCTH (OKYCHOTO pAcCTOSIHMSI OT BemlecTBa (Ha
npuUMepe KUIKUX JTUH3).

N3mepenne poKyCHOro pacCTOSIHUS pacCeUBAIONINX JTUH3.

[Tonyyenue n3o0paxeHusi B CUCTEME U3 IUTOCKOTO 3epKaJia U JTUH3bI.

[Tony4yenue n3o0paxeHusi B CUCTEME U3 JIBYX JIUH3.

KoHcTpynpoBaHue TeNeCKONUYECKHX CUCTEM.

Ha6monenue nudpakiuu, nHTepdEepeHIny U MOISIpU3aIMi CBETA.

N3yueHne nosipru3anuu CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuyenue naTepdepeHInm Ja3epHOTO U3TYYCHHS Ha IBYX IIETISX.

HaGnronenue nucrnepcum.

HaGmonenue u uccnegoBanue 1UPpakmoOHHOTO CIIEKTPA.

N3mepenue JIMHbBI CBETOBOM BOJIHBI.

[lony4yeHue criekTpa U3IY4YEHUS CBETOAMOAA MPHU MOMOLIU TU(PAKIIMOHHON
PEIETKH.

Paznen 6. OcHOBBI cIeNUAJIbHON TEOPHUH OTHOCHTEJIBLHOCTH.

I'panuipl  TPUMEHMMOCTH  KJaccM4yeckol — MexaHuku.  [loctynaTel
CHEUUAIBHONW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai.  [IpeoOpa3oBanus  JlopeHa.
VYcnoBue mnpuynHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeEJJICHUE
BPEMEHH M COKpPAILICHUE JJIMHBI.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBs13b Macchl C SHEPrUel U UMITYJIbCOM PENIITUBUCTCKOW YaCTHULIBI. DHEPrus
HIOKOSI.



TexHudeckne yCTpONCTBA M TEXHOJOTMYECKUE MPOLIECCHI: CIYTHUKOBBIE
OPUEMHUKH, YCKOPUTENH 3aPSKEHHBIX YaCTHUL.

YyeHnueckuit IKCIIepUMEHT, J1ab0paTopHbIe PaOOThI, MPAKTUKYM.

Onpenenenue UMIyJIbCa W DHEPIUM  PEIATHBUCTCKUX d4acTHI] (IO
dboTorpadgusiM TPEKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM T10JI€).

Pa3pnen 7. KBanroBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyanusm.

PaBHOBecHOE TeIIOBOE M3Ny4YeHHE (M3JIydeHUE aOCOJIOTHO YEPHOTO Tela).
3akoH cmenienus: Buna. I'unore3a [lnanka o kBaHTax.

®oTOoHBI. DHEPTHUs U UMITYJIbC (POTOHA.

dotorpdekt. OnbiTel A. I'. CroneroBa. 3akonbl hoTodddexrra. YpaBHeHUE
OiinmreitHa 11t potoaddexra. «KpacHas rpanuna» porodddexra.

JlaBnenne cBeta (B YAcCTHOCTH, JaBJIEHHWE CBeTa Ha abCOIIOTHO
MOTJIOMIAONIYI0 M a0COJIOTHO OTpakarollyto moBepxHocTh). Ombitel I1. H.
JleOenena.

BosnHoBbie cBolicTBa yactull. Bonusl ne bpoins. [{nvnaa BonHbl Ae bpoiiis u
pasMepbl 00JacTH JIOKaNW3aluu ABWXKYyIIeWcs yacTuibl. KopmyckymnspHo-
BOJIHOBOM Ayanu3Mm. [{udpakius 31eKTpOHOB Ha KpHUCTaIIax.

Crneunduka nzmepenuit B Mukpomupe. COOTHOIIEHHUST HeoNpeneaéHHOCTeH
I'eiizenbepra.

TexHu4eckre YCTpPOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemeHT, GOTOJATYMK, TYHHEIbHBIM MHUKPOCKON, COJIHEYHasi Oarapes,
CBETOIUO/.

Jemoncmpayuu.

dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IJIACTUHOM.

Hccnenoranue 3akoHOB BHeIHETo GhoTodd dekra.

HccnenoBanne  3aBUCHMOCTH  CONPOTHBJIEHUS  MOJYINPOBOJAHUKOB  OT
OCBEIIEHHOCTH.

CBeToauon.

Conneunas Oartapesi.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomut, nPAKmuKym.

Hccnenosanue Gporopesucropa.

N3mepenue noctostHHo [Inmanka Ha ocHoBe uccienoBanus Gporodddexra.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOIUOL OT HAIPSIKEHUS.

Tema 2. @u3zuxka amoma.

OnpITEl O UCCIENOBAaHUIO CTpoeHUsi aroMa. [lmaHerapHas monenb aroMa
Pezepdopna.

[loctynatel bopa. U3nydyenue u norsoimienre (pOTOHOB MPHU MEPEX0/ie aTomMa
C OJIHOTO YPOBHS 3HEPTUU HA IPYTOM.



Bunsl ciektpoB. ClIeKTp YpOBHEW 3HEPTUU aTOMa BOJOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U31ydeHHe cBeta. Jlazep.

TexHuueckne yYCTPONCTBA U TEXHOJIOTMUECKHE MPOLECCHI: CHEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), a3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mogens onbita Pezepdopaa.

HaGmronenue nuHedyaThIX CIEKTPOB.

VYeTpoiicTBO U AEHCTBHE CUETUNKA HOHU3UPYIOMINX YACTHII.

Ornpenenenue JIMHbI BOJIHBI J1a3€pPHOTO U3TyUYEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, nPAKmuKym.

HaGmronenne nuHeM4aToro cekTpa.

HccnenoBaHue CreKTpa pa3peKEHHOrO0 aTOMapHOTO BOJOPOJA U U3MEpPEHHUE
nocTtostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 3j1eMeHMAaAPHBLIX YACHUY,.

Hyxknonnas moxpens snpa [eiizenOepra—lMBanenko. 3apsia sapa. MaccoBoe
gucio sapa. M30tormsl.

PanunoaktuBHOCTh. Anb(da-pacnan. DNEKTPOHHBIM W TO3UTPOHHBIN OeTa-
pacnan. ['amma-n3nydyeHue.

3aKOH paJMOaKTUBHOrO pacnajaa. PaivoakTUBHBIE H30TOINBI B IPUPOJIE.
CBoiicTBa MOHU3UPYIOUIETO H3Iy4YEHHs. BiusHHEe paIHMOaKTUBHOCTH HA >KUBBIE
opranu3Msbl. EcrecTBeHHbid hoH uznyuenus. Jlozumerpus.

DOHeprust CBsI3U HYKJIOHOB B sifipe. SnepHbie cuiibl. Jle@exT macchl sipa.

Snepubie peakiuu. Jlenenue u cunTes anep. Anepusie peaktopsl. [IpodieMbl
YOPaBIsEMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTMYECKHE aCIEKThl pPa3BUTHS
SAIEPHON SHEPTETUKHU.

Mertozsl perucTpalyy U UCCIIEIOBAHMS DIIEMEHTAPHBIX YaCTHII.

@yHIaMEHTaJbHbIE B3aUMOACHCTBHUS. bapHOHBI, ME30HBI M JIEOTOHBI.
[IpencraBnenne o CtangapTHOil Mmoaenu. KBapk-riitooHHAst MOJIENb aIpOHOB.

®uznka 3a npenenamu CranaapTHod monenu. TéMHas Martepus U TEMHas
SHEPTHUs.

EnuncTBO Qusnyeckoi KapTUHBI MUPA.

TexHu4eckne yCcTporcTBa U TEXHOJIOTUYECKUE MPOLECCHI: JO3UMETP, KaMepa
Bunbcona, saepHbli peakTop, TEPMOSJAECPHBIN peakTop, aToMHas OomoOa,
MarHUTHO-PEe30HaHCHasi ToMOrpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, nPAKmuKym.

HccnenoBanue TpeKOB YacTHIL (110 TOTOBBIM (oTOrpadusim).

HccnenoBanne paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM J03UMETPA.

N3yyenue normiomieHus: 6eTa-4acTull aTlOMUHHEM.

Paznen 8. DjeMeHTBI ACTPOHOMHH U ACTPOPU3HKH.



Ortanbl pa3BUTHs acTpoHOMUH. [IpuKIIaniHOE M1 MUPOBO33PEHUYECKOE 3HAUEHUE
acTpoHoMHUH. [IpUMEHHMOCTh 3aKOHOB (U3UKH JUIsI OOBICHEHUS MPUPOJBI
KOCMUYECKUX 00BEKTOB.

Mertoapsl acTpOHOMHUYECKUX uccieqoBaHuil. COBpEMEHHBIE ONTHYECKUE
TEJIECKOIbI, PaANOTEIECKONbI, BHEATMOC(EpHast aCTPOHOMHSI.

Bun 3Bé3gHoro HeGa. Co3Besnus, sipkue 3BE3MBI, IJIAHETHI, X BUIUMOE
IBUYKEHHUE.

Conneynas cucrema.

Connue. ConHeuHas akTUBHOCTh. McTounnk sHeprun CoiHLa U 3BE3.

3BE311bl, X OCHOBHBIE XapaKTEPUCTHUKU. [[narpamMma «CreKTpaibHbIi Kilacc —
CBETUMOCTBY». 3BE3[bI TJIABHOM IMOCIEAOBATEIBbHOCTUA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» IS 3BE3N TJIABHOW MOCIEIOBATEIBHOCTH. BHYTpeHHee cTpoeHue
3BE311. COBpEMEHHBIE MPEACTABIECHHS O MPOUCXOXKAEHUU U 3BodonMH CoJIHLA U
3BE3/. DTanbl )KU3HU 3BE3I.

Mineunbiii Ilyts — Hama T'amaktuka. [lonmoxxkenue u aBwxkenue CoyiHIA B
lNanaktuke. Tunel ranakTuk. PaguoranakTuku U kBa3zapbl. UEpHBIE IBIPBI B SApax
rajgaKkTuK.

Bcenennas. Pacmiupenue Bcenennoit. 3akon Xa06ma. Pazberanue rajakTuk.
Teopust bossioro B3peiBa. PenmkToBO€ U3IydeHue.

Macmrabnas ctpykTypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo6iemMbl aCTPOHOMHUHU.

Yuenuueckue nabnrwoenus.

HaGmronenust 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TIJIa30M C HCIOJIB30BAHUEM
KOMIIBIOTEPHBIX MPUIOKEHUN VISl OTpeeIeHs TOJI0KEeHHsI HeOeCHBIX 00BEKTOB
Ha KOHKDETHYIO JaTy: OCHOBHbIE co03Be3ausi CeBEpHOro MOJyIIapus U SpPKUe
3BE3/BI.

HaGmionenuss B Teneckon JIyHBI, IUTaHET, TyMaHHOCTEM W 3BE3AHBIX
CKOIUJICHU M.

DU3NYEeCKUN MPAKTUKYM.

CrniocoObl u3Mepenus (pU3nYecKux BEITUYMH C UCIIOIh30BAHUEM aHAJIOTOBBIX
U TU(POBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTYUKOBBIX CHUCTEM.
AOGCOJIOTHBIE M OTHOCUTEINIbHBIE TTOTPEIIHOCTA U3MEPEHUN (HPU3NUECKUX BEIIMYUH.
OueHka rpaHul] NOTPEMIHOCTEN.

[IpoBeneHne KOCBEHHBIX  HW3MEPEHUM, HCCIEIOBAaHUM  3aBHCUMOCTEU
bu3MYecKX BEJIMYMH, TPOBEpPKA NPENJIOKEHHBIX THUIoTe3 (BbIOOp U3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKHX  pazlesiax «YUYEHHMYECKUU  IKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

Ob6o0maromee MOBTOpPEeHHE.



OO6o0mIeHne U cucTeMaTU3alus COAECpXKaHUS pa3ziesioB Kypca «MexaHuKay,
«MonexynspHas pu3uka U TepMOAMHAMUKAY, «NEeKTpoauHaMuKkay, «Konebanus
U BOJHBI», «OCHOBBI CHEUUAIBHOW TEOPUHM OTHOCHUTENIbHOCTHY, «KBaHTOBas
busHKa», « JIEMEHThl ACTPOHOMHUH U aCTPODUZUKI».

Ponb Qu3ukum ©u acTpoHOMHM B 5SKOHOMHMYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHOM U ATHUYECKOM chepax NesTeTbHOCTH YelIoBeKa, POiib U MECTO (PU3UKH
U aCTPOHOMHH B COBPEMEHHOI Hay4YHOW KapTHHE MHUpPA, 3HAUYEHUE OMUCATEIbHOM,
CHUCTEMATH3UPYIONIEeH, OOBSICHUTENIbHOW U  MPOTHOCTHUYECKON  (QyHKIUH
¢bu3nueckoil Teopuu, posib GU3NUECKON Teopun B (OPMUPOBAHUU MPECTABICHUMN
0 Qu3nyYecKol KapTHUHE MHUpa, MECTO (PU3NYECKON KapTHUHBI MUpa B OOIIEM pALY
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H.

WN3yuenne kypca ¢usuku yrioyonéHHoro ypoBHs B 11 kimacce
OCYLIECTBIISIETCS. ¢ YUETOM COJIEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3EH C KypcaMu
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meostcnpeomemmnole nonamus, C6A3AHHbIE C UIYYEHUEM MEMO008 HAYYHO20
noO3HaHUA: SBIICHUE, HAy4HbINH (haKT, runotesa, (u3nyueckas BEeTUYMHA, 3aKOH,
Teopus, HaOJIOJEHUE, DSKCIEPUMEHT, MOJEIHPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPEIIHOCTH U3MEPEHU, U3MEepUTETbHBIE PUOOPHI, IMPpOBas TabopaTOpHs.

Mamemamuka: pelieHWE CUCTEMBl ypaBHEHUW. TpPUTOHOMETpHYECKHE
(GyHKIMU: CHHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXIECTBO. BEKTOpPHI M MX MPOEKLUHMH HA OCH KOOPJAWHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie 31MeMeHTapHBIX (QyHKIUNA. [Ipu3Haku mTOMOOUS TPEYrOJBHHUKOB,
oTpeJieNieHHe TUIOIIAIN IIIOCKUX QUTyp U 00bEMa Tell.

buonozusa: »>nextpuyeckue SBICHUS B JKMBOM MpuUpoJe, KojieOaTelbHbIE
IBWKEHHSI B JKMBOM TMPUPOJAE, OHKOJIOTMUECKUE PHUCKU TMpU MPOU3BOACTBE
AIEKTPOIHEPTUH, BJIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYXAIIEeW  Cpelsbl,
YIbTPa3BYKOBasi AWArHOCTMKAa B MEIULHMHE, ONTUYECKUE SIBJICHUSA B KUBOU
OpUPOLE.

Xumusa: CTpOEHUE aTOMOB ¥ MOJIEKYJ, KPUCTAIIMYECKAS] CTPYKTYpa TBEPABIX
T€Jd, MEXaHU3Mbl OOpa30BaHUS KPUCTAIUIMYECKOM PEIIETKH, CHEKTpaIbHBIN
aHaJIu3.

I'eocpagpua: wmarHuTHBIE TIONIOCA 3€MJIM, 3QJIEKM MArHUTHBIX PYI,
dboTochEMKaA 3eMHOI TOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpoABUTaTeNlb SIKoOU, TeHepaTop MEPEMEHHOIr0 TOKa, WHAYKIIMOHHAS TeYb,
JVHUU 3JEKTponepeaay, 3JI€KTpOABUraTeNb, pajap, paauoNpUEMHUK, TEIEBU30D,
anteHHa, Ttenepon, CBY-meus, ynbTpa3ByKoBas JAHArHOCTUKA B TEXHHKE,



HpOGKHI/IOHHHﬁ allllapaT, BOJIOKOHHAA OIITHKA, COJIHCUHAsA 6aTape;1, CIIYTHHUKOBBEIC
HpI/IéMHI/IKI/I, AACPHAA DOHECPICTUKA U 9KOJIOTHYCCKUC aCIICKThI eé pa3BUTHA.



INTAHUPYEMBIE PE3YIJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEIAHEI'O OBIIEI'O OBPA3OBAHUATINYHOCTHBIE
PE3VJIBTATDI

JIMUHOCTHBIE PE3YJIBTATBI

JInuHOoCTHBIE pe3yabTaTbl OCBOEHUA YydeOHoro mnpeamera «Duzuka»
JOJIKHBI OTPAKaTh TOTOBHOCTh M CIIOCOOHOCTh 00YUYaIOIIMXCs PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3ULKMEH JMYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHHMX  YOEXKIECHHMH, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOro OOIIEeCTBa, PACIIUPEHUE XKU3HEHHOTO
OTIbITA U OMbITA JESITEILHOCTH B IMPOIIECCE pean3allid OCHOBHBIX HaIpaBJICHHI
BOCIHUTATENILHON JAESTENHHOCTH, B TOM YHCJIE B YaCTH:

rpakAaHCKOr0 BOCIUTAHUA:

e CQOPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMU O0YYAIOMIETOCs KaK aKTUBHOTO
M OTBETCTBEHHOTO YJIeHa POCCUHCKOT0 00IIEeCTBa;

e IPUHATHE TPATUIMOHHBIX  OOIIEYETIOBEYECKUX T'yMAHHCTHUYECKUX U
JEMOKPaTHUYECKUX IEHHOCTEH;

¢ TOTOBHOCTb BECTHU COBMECTHYIO JIESITEIILHOCTh B MHTEpPEcax IpakJIaHCKOTO
oOIIecTBa, Yy4yacTBOBaTh B CaMOYIpaBICHUHM B  00pa3oBaTEIBHOM
OpraHu3aluu;

e YMEHHUE B3aMMOJICHCTBOBATH C COIMATBHBIMU MHCTUTYTAMH B COOTBETCTBUU

¢ UX QYHKIMSIMU U HA3HAYCHUEM;

¢ TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOMN AEATEIHHOCTH.

NATPUOTHYECKOT0 BOCTIMTAHMS
e cOPMHUPOBAHHOCTH poccuiickoi I'PaKIaHCKON UJCHTUYHOCTH,
NaTpUOTU3MA;
¢ [ICHHOCTHOE OTHOIIEHHWE K TOCYAApCTBEHHBIM CHMBOJIAM, TOCTH)KCHHSIM
POCCUMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.
JAYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:
e CpOPMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, ITUUECKOTO MTOBEJICHUS;
¢ CIIOCOOHOCTH OLIEHMBATh CHUTYAlMI0 U TPUHUMATh OCO3HAHHBIE pEIIeHUS,
OPUEHTUPYACh HA MOpPAJIbHO-HPABCTBEHHBbIE HOPMBI U ILIEHHOCTH, B TOM
YHClie B IEATEIbHOCTH YUEHOTO;
e OCO3HAHHWE JUYHOTO BKJIA/Ia B IOCTPOEHUE YCTOWYUBOTO OYyIyIIETO.
ICTETHYECKOr0 BOCIIUTAHUA:
¢JCTETUYECKOE OTHOIIEHWE K MHUpPY, BKJIIOYas OCTETUKY HAYYHOTO
TBOPYECTBA, MPUCYIIETO PUINYECKON HAYKE.
TPYAOBOI'0 BOCTIMTAHUS:



e UIHTEPEC K PA3THUHBIM chepaM npodecCHOHANBHON NESITebHOCTH, B TOM
Yuclie CBSI3aHHBIM C (U3UKOM U TEXHUKOH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOp Oyyiiel npodeccur U peain30BbIBaTH COOCTBEHHBIE
’KU3HEHHBIE TUIaHBI;

¢ TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOpPa30BaHUIO B 00JIACTH
(bU3UKY HA TIPOTSHKEHUU BCEH JKU3HH.

IKOJIOTHY€eCKOr0 BOCITUTAHUA:

e CQOPMUPOBAHHOCTh HKOJIOTHYECKON KYJIbTYpbl, OCO3HAHUE TI00aTHLHOTO
XapakTepa SKOJIOTHYECKUX TPoOIIieM;

e IJIAHUPOBAHUE W OCYIIECTBICHHE MACHCTBUU B OKpYKalIeH cpene Ha
OCHOBE 3HaHMS 1IeJIe YCTOMYHUBOTO Pa3BUTHS YEJIOBEUECTRA;

e DAaCUIMPEHHUE OTbITA JESITEIBHOCTH HSKOJIOTMUYECKOW HANpaBICHHOCTH Ha
OCHOBE MMEIOIIMNXCS 3HAHUH MO (pU3UKe.

LHEHHOCTH HAYYHOT 0 MO3HAHUS:

e CpOPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKHU;

¢ OCO3HAHHE IIEHHOCTH HAYYHOW JesATEIbHOCTH, TOTOBHOCTH B MpOIECCE
U3ydeHHus (U3UKH OCYIIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
JEeSTENHHOCTh MHIUBUYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBIE YHUBEPCAJbHbIE YUeOHbIE 1eCTBUS
Ba3oBble JJoruyeckue JelicTBUA:
e CAMOCTOSITEIHHO  (OPMYJUPOBATh M aKTyaJIHM3UpPOBaTh  MPOOIIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
e OMPEACHATh €U JESATEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HUX
JIOCTHKCHHS,
*BBISIBJSITh  3aKOHOMEPHOCTH U TPOTHUBOPEYMSI B  paccMaTpUBAEMBIX
(hUBUIECKUX SIBJICHUSX;
e pa3pabaThiBaTh TUIAH PEIICHHS MPOOJEMBbI C YYETOM aHAIU3a UMEIOIIUXCS
MaTepHualbHbIX U HEMaTEpUAIIbHBIX PECYPCOB;
¢BHOCUTh KOPPEKTHBBI B  JIESTEIbHOCTh, OLIEHUBAaTh COOTBETCTBHUE
pe3yJbTATOB 1LIEJISIM, OLICHUBATH PUCKHU MOCIIEICTBUI 1€ TEIbHOCTH;
¢ KOOPJIMHUPOBATh U  BBHIONHATH PabOTy B  YCIOBUAX PEAIBHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
e pa3BHUBaTh KPEATHBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBnble uccienoBareabcKue 1eHCTBUSA:
e BJIAJICTh HAYYHOM TEPMUHOJIOTHEH, KIIOUEBBIMU TMOHSATHUSIMU U METOAAMHU
(bu3nYECKON HAYKH;



e BJIaJIETh HABBIKAMH YYEOHO-UCCIIEI0BATENHCKON U MMPOESKTHOM JIeATETbHOCTH
B 00Osact (pU3UKU, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEILHOMY
MOMCKY  METOAOB  pElIeHHs 3afa4  (PU3WYECKOTo  CcoJep KaHus,
NPUMEHEHHUIO PA3IMYHBIX METOJOB TO3HAHUS;

eBJIAJIETh BUJAMU JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHMS, €ro
MHTEpIpeTalu, MpeoOpa30BaHUIO U MPUMEHEHUIO B Pa3IUYHBIX YUEOHBIX
CUTyallUsiX, B TOM YHCIIE MPU CO3JaHUU Y4EOHBIX NMPOEKTOB B 00JIacTH
(156637047

¢ BBIABIIATh MPUUYMHHO-CIICJICTBEHHBIE CBSI3U M AaKTyalM3UpOBaTh 3ajady,
BBIIBUTATh THUIOTE3y €€ pelieHusi, HaxoAuTh apryMeHThl s
JI0Ka3aTeIbCTBA CBOUX YTBEPXKIEHUH, 3a/aBaTh MapameTpbl U KpUTEPUU
pElIeHHUS;

e AHAJIM3UPOBATH TOJYYEHHbIE B XOJI€ PEIICHUS 3aJayd  Pe3yNbTaThl,
KPUTHYECKHU OIEHUBATH X JIOCTOBEPHOCTD, IPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCIIOBUSIX;

eCTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a7aud B 00pa3oBaTEIbHOMN
TSI TEHbHOCTH, B TOM YUCJIE MPU U3yUYeHUU (DU3UKU;

e 1aBaTh OIIEHKY HOBBIM CUTYaIlUsSIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

eyMETh TMEPEHOCUTHh 3HAHUSA 1O (U3UKE B MPAKTHUECKYI0 OO0JacTh
KU3HEEATEIbHOCTH;

e YMETh HHTETPUPOBATH 3HAHMSI U3 PA3HBIX MTPEAMETHBIX 00JIacTei;

e BBIJIBUTATh HOBBIEC UJIEHU, MTpeAJIaraTh OPUTHHAIIbHBIE TOJX0/IbI U PEIICHUS;

e CTaBUTH MPOOJIEMBI U 33]]a4H, IOMYCKAIOII1E aTbTePHATUBHBIC PEIICHMUS.

Pabora ¢ undpopmaunmeii:

e BJIaJIETh HABBIKAMH MOJy4YeHUS UHPOpMaLUKU (PU3NYECKOTO COACPIKAHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSITEJIbBHO OCYIIECTBISATh TOHUCK,
aHaIW3, CUCTEMATH3AIMI0 M HHTEPIpPETaInio MHPOPMAIUU PA3THUUHBIX
BUJIOB U (JOPM TIPEACTABICHHUS;

e OIIEHUBATh IOCTOBEPHOCTH UH(POPMAIINY;

¢ ICTIOJIB30BaTh  CPEICTBAa HH(DOPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTUH B  PEIIEHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHu3allMOHHBIX 3a7a4 C COOJIOJEHUEM TpeOOBaHUN SPrOHOMUKH,
TeXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOEpekeHUs, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAIITMOHHON 0€30MaCHOCTH;

eCO3/1aBaTh TEKCThl (U3MUECKOTO COJEpKaHUs B pa3UyHBIX (popmaTtax c
yu€TOM Ha3zHaueHuss WHGOpPMAIMM U 1EJEBOM ayAuTOpuu, BBHIOUpas
ONTUMAJIbHYIO (POPMY MpEACTaBICHUS U BU3YaTU3AIINH.

KommyHuKkaTHBHBIE YHMBepcaJibHbIe YUyeOHble 1eiCTBUA:



¢ OCYIICCTBIIATh OOIIEHHWE Ha YypokaX (UM3WUKM © BO BHE-YPOUHOU
IESATEILHOCTH;

e pacTiO3HABaTh TPEANOCHUIKH KOHQIMKTHBIX CHUTYalldidi W CMATYaTh
KOH(DJIUKTHI,

e pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOIO TOUYKY 3PEHUSI C HCIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB;

 IOHMUMATh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMaHIHON M WHIWBUIYaTbHOU
paboTHI;

 BEIOWPATh TEMaTUKy M METOIbl COBMECTHBIX JEWUCTBUH ¢ yd€ToM OOIIMX
MHTEPECOB U BO3MOYKHOCTEH KaXKJIOTO YieHa KOJUICKTHBA,

e IPUHUMATHh IIEJIM COBMECTHOH  JESATEIIbHOCTH, OPTraHMU30BHIBATH W
KOOPJAMHUPOBATh JCUCTBHS 1O €€ JOCTH)KCHHIO: COCTaBISITh TUIAH
JCHCTBHIA, pacTpeAeiATh POJU C yUETOM MHEHHI YYaCTHUKOB, 00CYXIaTh
pe3yabTaThl COBMECTHOM pabOTHI;

* OIICHMBATh KAa4yeCTBO CBOETO BKJIAQJa M KaXKIOTO YJaCTHHKA KOMAaHIbBI B
OOIIHiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

elIpe/JIaraTh HOBBIE TIPOCKTHI, OIEHWBATh WACH C TIO3WIIMA HOBH3HBI,
OPUTHHATHHOCTH, MPAKTUICCKON 3HAUNMOCTH;

¢ OCYIIECTBIIATh TO3UTHBHOE CTPATETHYECKOE TIIOBEJACHHE B Pa3IUYHBIX
CUTyallUsiX,  TpPOSBISATH  TBOPYECTBO W BOOOpakeHWE,  OBITh
MHHUIIHATUBHBIM.

PeryisiTuBHBIE YHUBEpPCAJbHbIE YUeOHbIE AeiiCTBHSA
Camoopranusanus:

¢ CAMOCTOSITEIBHO OCYIIECTBIIATH IMO3HABATEIBHYIO JESITEILHOCTh B 001acTH
(GU3KMKH U aCTPOHOMUH, BBISBIISITH MPOOJIEMBI, CTABUTHh U (OPMYITUPOBATH
COOCTBEHHBIC 3a]1a4H;

¢ CAMOCTOSITEIPHO COCTABJIATHh IUIAH PEIICHHs] PACUETHBIX W Ka4eCTBEHHBIX
3a/a4, TUTaH BBIMTOJTHEHUS MPAKTHYECKOH pabOTHI ¢ yUETOM UMEIONTUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U TIPEIIOYTCHHIA;

e IaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM;

e PaCIIUPATH pAMKH YU4€OHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTSHHU;

eJICNIATh OCO3HAHHBIA BHIOOP, apryMEHTHPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTH 32 PEIICHHUE;

e OIICHUBATH MPUOOPETEHHBIN OIBIT;

* CITIOCOOCTBOBATh ()OPMUPOBAHHIO W TIPOSBICHUIO JSPYIUIIMU B 00JacTH
(GU3KKH, TTOCTOSHHO TOBBIIIATH CBOM 00pa30BaTENbHBIA M KYJIBTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTEJLJIEKT:



e 1aBaTh OIICHKY HOBBIM CHUTYallUSIM, BHOCUTh KOPPEKTHUBBI B JIESITEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YIbTATOB IIEJISIM;
eBJIAJICTh HABBIKAMHU  [IO3HABATEJIBHOM  pedieKCMM KaK  OCO3HAHUS
COBEpIIAEMbIX JEHCTBUN M MBICIUTENBHBIX MPOILIECCOB, UX PE3YIHTATOB U
OCHOBAHU;
* ICTIOJIH30BaTh MPUEMBI PEPIIEKCUU IJISl OLIEHKU CUTYallld, BEIOOpa BEPHOTO
pElIeHHUS;
eyYMETh OIICHHBATh PHUCKH M CBOEBPEMEHHO NPUHUMATh pEHIEHUS MO0 HUX
CHU)KECHHUIO;
e IPUHUMATh MOTHUBBI W apPryMEHTHl JPYrMX IpU aHaJu3e pe3yJbTaToOB
NS TEbHOCTH;
e IPUHUMATD ce0s1, MOHMMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;
e IPUHUMATh MOTHUBBI W apPryMEHTHl JPYrUX IpU aHaJu3€ pe3yJbTaToOB
NEeSTEBHOCTH;
e IPU3HABATH CBOE MPABO U MPABO JIPYTUX Ha OLUINOKH.
B npouecce moctuxkeHus JTMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOTPaAMMBI IO
dbusuke IS ypoOBHSA cpeaHero oOmero o0pa3oBaHHMs Yy O0y4YaroIIUXCS

COBEPIIEHCTBYETCS AMOIMOHAIbHBIHI WHTEJUIEKT, MpeAnoararomii
c(hOpMHPOBAHHOCTH:
e CAMOCO3HAHMSI, BKJIFOYAOIIETO CIIOCOOHOCTD MOHUMATh CBOE

AMOIIMOHAIILHOE COCTOSHUE, BUJIETh HANPABJICHHS Pa3BUTHSI COOCTBEHHOM
AMOIMOHAILHOM c(epbl, OBITh YBEPEHHBIM B ce0e;

e CAMOPETYJIMPOBAHUS, BKITIOYAIOIIETO CAaMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHUE, CIIOCOOHOCTH aJaNTHPOBATHCA K
AMOIMOHALHBIM M3MEHEHUSM U TPOSBIATH THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAINH, BKIIOUYAIONICH CTpeMIIeHUE K JTOCTIKEHHUIO TSN U
yCIiexy, ONTHMHU3M, WHHUIIMATUBHOCTH, YMEHHE NIEHCTBOBATh, UCXOMAS U3
CBOMX BO3MOKHOCTEH;

eOMIIATHH, BKJIIOYAIOMIEH CIOCOOHOCTh  TMOHMMATh  SMOIMOHAIBHOE
COCTOSIHME JAPYTHUX, YYHUTHIBATH €r0 TPH OCYIIECTBICHUU OOIICHUS,
CTIOCOOHOCTH K COUYBCTBHIO M COTICPEKHBAHUIO;

¢ COIIMAIGHBIX ~ HABBIKOB,  BKIIOYAIONIMX  CIOCOOHOCTh  BBICTPAaWMBAThH
OTHOIIEHUSI C JAPYTUMHU JIOJbMH, 3a00THUTHCS, MPOSBIATH HHTEPEC W
pa3pemath KOH(QIUKTEHI.

ITPEAMETHBIE PE3VYJIbTATHI



K xonmy oOyuenuss B 10 knacce mpeameTHble pe3yJbTaTbl Ha YIIIyOJIEHHOM
YPOBHE JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOIINXCS YMEHUA:
e[IOHUMATh  POJb  GU3UKA B  IKOHOMHYECKOM, TEXHOJOTUYECKOH,
HKOJIOTHYECKOM, COIMAIIbHOW H JITHYECKOM cdepax eaTeIbHOCTH
YeJioBeKa, poJib U MECTO (PU3MKU B COBPEMEHHON HAy4YHON KapTHHE MUPA,
3HAUEHWE OIUCATEIbHON, CHUCTEMATU3UPYIOLIEH, OOBSICHUTEIBHOU W
NPOrHOCTUYECKOW  (QYHKIMM  (GuU3HUecKO TEeOpuHM —  MEXaHUKH,
MOJIEKYJISIpHOU (DU3UKH U TEPMOJMHAMUKH, POJb (PU3UYECKON TEOpUHU B
(bopMHUpPOBaHUU MPEACTABICHUHN O (GU3NUECKON KapTUHE MUPA;

e pa3NUYaTh YCIOBUS IPUMEHUMOCTH MOJeNeil PU3nYecKux Tea U MpOoIEeCcCoB
(sBIeHMIT): WMHEpIMaNbHas cucTeMa OTcuéTa, aOCONIOTHO TBEPIOE TEJo,
MaTepualibHas TOYKa, PaBHOYCKOPEHHOE IBUKEHHUE, CBOOOIHOE MaJIeHHE,
aOCOJIFOTHO yTIpyrasi nedopmariusi, aOCOJIOTHO YIPYroe W aOCOIOTHO
HEYNpPYroe CTOJKHOBEHHUS, MOJENN Ta3a, KUIKOCTU U TBEPIAOTO
(KpHCTAIITUYECKOT0) TeNa, UACANbHBINA Ta3, TOUCUHBIN 3apsll, OJJHOPOIHOE
AIEKTPUYECKOE TOJIE;

epa3znuyaTh yCIOBUA (TpaHUIlbl, 00JIaCTH) MPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, TTOHUMATh BCEOOIIMI XapakTtep (yHIaMEHTaJIbHBIX 3aKOHOB M
OTPaHUYEHHOCTH UCMOJIb30BaHUS YACTHBIX 3aKOHOB;

e AHANIM3UPOBATh M OOBICHATH MEXaHUYECKUE TMPOIECChl W  SBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHHSI U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTD
MEXaHMYECKOTO JIBMXKCHHS, (OPMYJIbl KMHEMATHKHA PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpa3oBaHusi [anumies i CKOPOCTH U TEpEeMEIIeHHS,
3akoHbl HbIOTOHA, TpPUHUUN  OTHOCUTENbHOCTH [ammiies, 3aKkoH
BCEMHUPHOT'O TATOTEHUS, 3aKOHBI COXPAaHEHUs MUMITYJIbCa U MEXaHHYECKON
OHEPTUH, CBsI3b Pa0OTHI CHJIBI C M3MEHEHHEM MEXaHHYEeCKOW >HEpruu,
yCIIOBUS paBHOBECHS TBEPIOro Teia), TMPU OSTOM HUCIOJIb30BaTh
MaTeMaTH4EeCKOe BBIpaXKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
NPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuil ["anumnes, Broporo
U TpeTbero 3akoHOB HbIOTOHA, 3aKOHOB COXpaHEHHsS HUMIYJbca U
MEXaHUYECKOW 3HEPruH, 3aKOHA BCEMUPHOTO TATOTEHUS;

e AHAJIM3UPOBATHh U OOBSACHATH TEIUIOBBIE MPOILIECCHl U SIBJICHUS, UCIOJIB3YS
ocHoBHbIe TmoJoXkeHUsT MKT u 3akoHBl MoOJEKyIsIpHON (u3NKU U
TEPMOJMHAMHUKU (CBSI3b JIaBJIGHUS UJAEAIBHOrO Ta3a CO cpeaHen
KMHETUYECKOM HSHEpPrueil TEIUIOBOrO ABMIKEHHMS M KOHLEHTpALHUEH ero
MOJIEKYJI, CBf3b TEMIEpaTypbl BEIIECTBA CO CpPEOHEH KHHETHYECKOMN
SHEPIruel TEIIOBOrO JABUKEHHUS €r0 YacTHULl, CBS3b JABJICHHS HAECATbHOTO
raza Cc KOHUEHTpalUHWeW MOJIEKYl M €ro TEeMIEepaTypoil, ypaBHEHUE
MenneneeBa—Kianeiiposa, mNepBbld 3aKOH TEPMOAMHAMUKH, 3aKOH



COXpPAaHEHHUsI PHEPTrMU B TEIUIOBBIX IpOIECcCcax), P 3TOM MCIIOIb30BaTh
MaTeMaTHYeCKOe BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIIOBUS
NPUMEHUMOCTH ypaBHeHUs1 MeHneneeBa—Knaneiipona;

e AHATM3UPOBATH M OOBSICHSITH ICKTPUUECKHUE SIBJICHUS, UCIIOIb3YsSI OCHOBHBIC
MOJIOKEHUS W 3aKOHBI  DJICKTPOJAMHAMUKH  (3aKOH  COXpaHCHHS
AIEKTPUYECKOTO 3apsija, 3aKOH KyioHa, MMOTEHIIMAIILHOCTD
AJIEKTPOCTATUYECKOTO TI0JIA, MPUHIUI CYNEPHO3UIUUA SIECKTPUUECKUX
MoJIEH, MPU 3TOM YKa3blBasg YyCJIOBUS NPUMEHUMOCTH 3akoHa KyioHa, a
TaKXe€ TMPAKTUUYECKA BaXKHbIE COOTHOIIECHMS: 3aKOHBI OMma sl ydyacTka
Henu W Uil 3aMKHYTOM 3JIEKTPUYECKOW 1enu, 3akoH [[xoynsa—JleHia,
npaBuia Kupxroda, 3akonsr @apajges 11s1 2JIeKTPOIu3a);

¢ ONUCHIBATh (PU3MUECKUE TPOIECChl M SBJICHUS, WCIOJb3YS BEIHYHHBI:
nepeMenieHue, CKOPOCTh, YCKOPEHUE, UMITYJIbC TeJla U CUCTEMBI T€Jl, CUIIA,
MOMEHT CHJIbI, JaBJICHWE, TIOTEHIMAJbHAsl DJHEpPrus, KUHETUYECKas
DHEPrus, MeXaHW4yecKash SHeprus, padora CWIbI, IEHTPOCTPEMUTEIBHOE
YCKOpE€HHUE, Cuia TSKECTH, CWJIa yNPYroCTH, CUjla TPEHMS, MOIIHOCTD,
DHEPIHs B3aUMOJCUCTBUA Tena ¢ 3emi€d BOMM3UM €€ IMOBEPXHOCTH,
SHEpPrus ynpyrol aedopmalid TPYXKUHBI, KOJUYECTBO TEIIOTHI,
aOCcoJIIoTHasl TemrepaTrypa Teja, paboTa B TepMOAMHAMUKE, BHYTPEHHSS
DHEPIus WJCAIBHOIO OJHOATOMHOTO rasza, paboTa HJeallbHOTO Ta3a,
OTHOCHUTEJIbHAasl BIIAXXHOCTh Bo3ayxa, KIIJI wuaeansHOro TEmiIOBOIO
JIBUTATEJS; DJIEKTPUUECKOE T0JI€, HAMPSIHKEHHOCTh AJIEKTPUUECKOTO MO,
HaNpsOKEHHOCTh TOJIST TOYEYHOI'O 3apsifla WIM 3apsHDKEHHOro Iapa B
BaKyyM€ W B JUAJIEKTPUKE, MOTCHUHAT SJICKTPOCTATUYECKOrO MOJIs,
pPa3HOCTh  MOTEHIMAJIOB, JJICKTPOABMIKYINIAsS  CWJIa, CWjla  TOKa,
HanpspKEHHWE, MOIIHOCTh TOKa, DJIEKTpUYECKass €MKOCTh IUIOCKOTO
KOHJICHCATOpa, COMPOTUBJICHUE Yy4yacTKa LIENU C IOCJIEI0BATEIbHBIM U
napasieIbHbIM COCTUHEHUEM PE3UCTOPOB, IHEPTHUS JICKTPUUECKOTO MO
KOHJICHCATOPa;

¢ O0BSACHIATHL OCOOEHHOCTH TPOTEKAHUS (GU3UUECKHUX SBJICHUN: MEXaHUUECKOE
JBH)KEHUE, TEIJIOBOE ABUXKEHUE YaCTHUIl BEIIECTBA, TEINIOBOE PABHOBECHE,
OpoyHOBCKOe  jaBWXKeHue, aAubdy3us, ucnapeHue, KUIICHHE U
KOHJICHCAllMs, TIUIAaBJICHHWE WM  KpPUCTAJUIM3allMsl,  HAMpPaBJICHHOCTh
TeIUIoNepeaadu, ICKTPU3alUsl TeJ, SKBUIMOTCHIIUAIBHOCTh MTOBEPXHOCTH
3apsIKEHHOTO MTPOBOTHUKA;

¢ IPOBOJIUTH HCCIICIOBAHUE 3aBUCUMOCTH OJHON (HDU3WUYECKOW BEJIIMUYUHBI OT
Ipyrol €  HCMOJb30BAaHWEM  MPSMBIX  HU3MEPEHHH, TIpU  ITOM
KOHCTPYUPOBAaTh YCTaHOBKY, (PUKCHpOBaTh pPE3ylbTaThl TMOJYYECHHON
3aBUCUMOCTH (U3WYECKUX BEIWYMH B BHAEC TpaduKOB ¢ Yy4ETOM



a0COJTIOTHBIX MOTPEITHOCTEH U3MEPEHUH, JIeaTh BBIBOJIBI IO pe3ybTaTaM
HCCIIEJOBAHUS;

¢ IPOBOJINTh KOCBEHHBIC M3MEpPEHUS (PU3MYCCKUX BEIUYHH, IPH STOM
BBIOMpATh ONTHMAJBHBI METOJ W3MEPCHHS, OICHHUBATh aOCOJIOTHBIC H
OTHOCHUTEJIbHBIC IMTOTPEITHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUI;

« IPOBOJIUTH OMBITHI IO MPOBEPKE MPEI0KCHHON THUITOTE3bl: IJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh AKCIIEPUMEHTAJIBHYIO YCTAHOBKY, aHAIM3UPOBATh
NIOJIYYCHHBIC PE3YJIbTaThl W JCNaTh BBIBOJ O CTAaTyce IPEIIOKCHHOU
THUIIOTE3BI;

e COOJTFOIATh MpaBHiia OE30IIaCHOTO TPyAa MPHU MPOBEICHUH HCCICIOBAHUI B
paMKax  y4eOHOro  JKCIIEpUMEHTa,  TNpPaKTUKymMa HW  y4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
MU3MEPUTEITBHBIX YCTPOMCTB U JTa0OPaTOPHOTO 00OPYT0BAHHS,;

epemaTh pacyéTHBIC 3aJlauyd C SIBHO 3aJaHHOM W HESABHO 3aJaHHOM
(bU3MYeCcKO MOJIeNbI0: HAa OCHOBAaHHMHM aHAJIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOpD (QU3MUYECKOW MOJENM, OTBEYAlOIIeH TpPeOOBaHUAM  3ajlauw,
OPUMEHATH  (QOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(bU3MYEeCKUX TEOpUH TIPU MCIOJb30BAaHUU MaTeMaTHUYECKUX METOJIOB
pEIICHMS 3a/1a4, MPOBOJINUTH PAacYEThl HA OCHOBAHUH MMEIONITUXCS JAHHBIX,
aHAIM3UPOBATh PE3YNIbTaThl M KOPPEKTHPOBATh METOIbI PEIICHHS C
Y4ETOM TOJIYYCHHBIX PE3yJIbTaTOB;

e pelIaTh KAYSCTBEHHBIC 33J1auH, TPeOyIONe MPUMEHEHUS 3HAaHUH U3 Pa3HBIX
pa3zenoB Kypca (H3MKHA, a TaKXKe HWHTETpAallMM 3HAHWA W3 JPYTrUX
NPEIMETOB CECTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATh JIOTHYCCKYIO
IIETIOYKY PACCYKJICHUI C OMIOPOH Ha M3yYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
1 QU3HYCCKHUC SBICHUS;

¢ HICIIOJIH30BAaTh TCOPETUYCCKUE 3HAHWSA I  OOBSCHEHHUS OCHOBHBIX
NPHUHIIMIIOB pabOThl H3MEPUTEIBHBIX MPHOOPOB, TEXHUYCCKUX YCTPONCTB
Y TEXHOJIOTHYECKHUX MPOIICCCOB;

e IPUBOAUTH MPUMEPHI BKJIaJa POCCUHCKHUX U 3apyOeKHBIX YUEHBIX-(PU3HKOB
B pa3BUTHC HAyKH, B OOBSICHCHHE IPOIICCCOB OKPYKAIOIIEr0o MHpa, B
pa3BHUTHE TEXHUKH M TEXHOJIOTHIA;

e AHAJIM3MPOBATh U OILICHWBATh TOCJCACTBUS OBITOBOH M IPOM3BOICTBEHHOM
JCATEIBPHOCTH 4YEJIOBEeKa, CBSA3AHHOW ¢ (PU3WYCCKUMH IMPOIECCaMH, C
TIO3UITUH PKOJIOTHYECKO 0€30IaCHOCTH, MPEACTABICHHH O pPalliOHAIBHOM
IIPHUPOJIOIIOIB30BAHNHN, a TaK)K€ Pa3yMHOM HCITOJIb30BAHUU JOCTHIKCHHM
HAyKd M TEXHOJOTHH i1 JaJdbHEHIIEro pa3BUTHS YEJIOBEYSCKOTO
00I1IeCTBa;



e IPUMEHATHh Pa3IU4HbIe CHOCOOBl PadoThl ¢ MHPOpMaNMEH (HUINIECKOTO
colepKaHUsI C MCIOJb30BAHHEM COBPEMEHHBIX HMH(GOPMAIIMOHHBIX
TEXHOJIOTUM, MPH 3TOM HCIOJB30BaTh COBPEMEHHbIE WH(GOPMAIIMOHHbBIE
TEXHOJIOTUU IS TIOMCKa, MepepadOTKU M MPEAbSIBICHHUS Y4eOHOU U
HAYYHO-TIONYJISIPHON MHGOPMAILIMK, CTPYKTYPUPOBAHUS U MHTEPIPETALINH
uHGOpMAIINK, TOJYYCHHOW U3 PA3IMUYHBIX HCTOYHHMKOB, KPUTUUYECKH
aHANMM3UPOBATh  TOJy4aeMyr  HWHGOpMAIMIO U  OLEHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCA 3HaHWM, TaK M Ha OCHOBE
aHaiM3a UCTOYHUKA UHPOpPMALIUK;

o IPOSIBIIATH OpraHu3aluOHHbIE " NO03HABaTEIbHBIC yMEHUs
CaMOCTOSITEJILHOTO ~ MPUOOPETeHHs  HOBBIX 3HAHUKW B Ipoliecce
BBITMIOJTHEHUS TPOCKTHBIX U yU4eOHO-UCCIEA0BATEILCKUX PadoT;

epaboTaTh B TpyMNIe C HCHOJHEHUEM PA3NIMUHBIX COLMAIBHBIX POJIEH,
TUTAHUPOBATH PA0OTy TPYIIIbI, PAlIMOHATBHO PACIPEACNATh NeATEeIbHOCTD
B HECTaHJAPTHBIX CHUTYaIUsAX, aJIeKBAaTHO OIICHHBATh BKJIAJl KaXKJIOTO U3
YYaCTHUKOB TPYMIIBI B pEIIEHUE paccMaTpUBaeMO MPoOIEMBlI;

* IPOSIBJISITh MOTUBALUIO K Oyaymieil mpodecCHoHaNbHON AesSTENbHOCTU 10
CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPODUIISL.

K xonmy oOyuenust B 11 Knacce mpeaMeTHbIe pe3yJbTaThbl Ha YTIIyOJIEHHOM
YPOBHE JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCS YMEHUN:

e IOHUMAThH POJIb QUZUKU B IKOHOMHYECKOM, TEXHOJIOTUYECKON, COIUATTbHON
U ITHYECKOM cdepax AesTENbHOCTH YENOBEKa, POJb U MECTO (U3HUKHU B
COBPEMEHHON HAay4YHOU KapTHUHE MUPA, POJIb ACTPOHOMHUH B MPAKTHUYECKON
JEeSITEHHOCTH YeJIOBEKa M JalIbHEHUIIIeM HayYHO-TE€XHUYECKOM Pa3BUTHH,
3HAUEHHE OIUCATEIbHON, CHUCTEMATU3UPYIOUIEH, OOBSICHUTEIBHOU W
NPOrHOCTUYECKONH (PYHKIUN (U3NYECKON TEOpUH — JIIEKTPOAMHAMUKH,
CHEIUATbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKU, POJIb
¢busnyeckoil Teopud B (HOPMHUPOBAHUU TPENCTABICHUN O (U3UUECKOM
KapTUHE MHpa, MecTO (U3MYECKOM KapTUHBI MHpa B OOLIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEICTABICHUN O MPUPOJIE;

e pa3NUYaTh YCIOBUS IPUMEHUMOCTH MOJeNeil pU3ndecKknux Teda U MpoIeccCoB
(sIBJIEHMIT): OJTHOPOIHOE IIEKTPUUYECKOE U OJHOPOJHOE MATrHUTHOE MOJIA,
rapMOHUYECKHE KoJIeOaHUs, MaTeMaTHYeCKUd MAasITHUK, WJIeaTbHBbIHI
PYKUHHBIH MasiITHUK, rapMOHUYECKUE BOJIHBI, UieaIbHBIN
Kosie0aTeIbHbIN KOHTYp, TOHKas JIMH3a, MOJIeJiel aToMa, aTOMHOTO sJipa U
KBAaHTOBOW MOJIEJNI CBETA;

epa3nuyaTh yCIOBUA (TpaHUIlbl, 00JIaCTH) TMPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, TTOHUMATh BCEOOIIMI XapakTtep (yHIaMEHTaJIbHBIX 3aKOHOB M
OTPaHUYEHHOCTH UCIOJIH30BAHUS YACTHBIX 3aKOHOB;



e AHAJIM3UPOBATh U OOBACHATH DJIECKTPOMATHUTHBIE MPOLIECCHl U SIBICHUS,
UCIIOJIb3YsS OCHOBHBIE TIOJNIOKEHUS W 3aKOHBI DJEKTPOJUHAMHUKU U
CHEIMAIbHOW  TEOPUHM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANIEKTPUUECKOro  3apsiia, cuia Awmmepa, cwia JlopeHna, 3akoH
ANEKTPOMAarHUTHOM  WHAYKIUHU, npaBwio Jlenna, cBsa3p  JJIC
CAMOMHAYKIIMM B DJJIEMEHTE DJJIEKTPUYECKOM IIeMd CO CKOPOCTHIO
U3MEHEHHMs]  CWJIbl  TOKa,  IOCTYyJaThl  CIEUHUAJbHOW  TEOpUH
OTHOCUTEJIbHOCTH DUHIITEHA);

e AHAJIM3UPOBATH M OOBSICHATH KBAHTOBBIE NMPOIECCHI U SBJICHUS, UCIIONIB3YS
NOJIO)KEHUsT ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHE  DUHIITEHHA  AJd
dotosddexra, mepBbli U BTOpOM mocTynarel bopa, mnpuHIUN
COOTHOIIIEHUS HeormpeaenéHHocTeil [eiizeHOepra, 3akOHBI COXpaHEHUS
3apsI0BOTO U MAacCOBOTO YHUCEN U DHEPTUU B SAJIEPHBIX PEAKIUSAX, 3aKOH
PaAMOaKTUBHOTO pacmaia);

¢ OMUCHIBATh (PU3MYECKUE TMPOIECCHl M SBIEHHUSA, MCIOIB3YS BEIMYUHBI:
HANPSDKEHHOCTD AJIEKTPUYECKOTO MOJIs, TOTEHIHAN IEKTPOCTATUYECKOTO
MOJIsl, PA3HOCTh TMOTEHIMAIOB, JJIEKTPOABWKYIIAS CHUJIA, WHIYKIHUS
MarHUTHOTO TIOJII, MarHUTHBIM MOTOK, cujla AMIiepa, WHIYKTUBHOCTb,
ANEKTPOABMKYIAS CUJIa CAMOUHIYKIUU, HHEPrusi MArHUTHOTO MOJIS
NPOBOAHMKA C TOKOM, PEISTUBUCTCKUI WUMIYIbC, TOJIHAS DHEPrus,
DHEPrus TOKOSI CBOOOJHOM 4YaCTHUIIbI, JHEPrus M HUMIYJIbC (POoTOHA,
MacCOBO€ YUCJIIO U 3apAll A1Ipa, SHEPTHsI CBSI3U AJ1pa;

¢ O0BICHSATH 0COOEHHOCTH POTEKAHUS bu3HUecKuX SIBJICHUM :
ANEKTPOMArHUTHAsI MHIYKIUS, CAMOMHAYKIIMS, PE30HAHC, HHTEp(EepeHIIHS
BOJIH, Audpakuus, IJUCHEpPCHs, T[OJHOE BHYTPEHHEE OTpakeHHeE,
dbotoanekTpuueckuii 3pdext (dhorodddexrt), ampha- u Oera-pacmaabl
anep, raMMa-u3lydeHue sijaep, (pusudeckue MPHUHIUIBI CHEKTPaIbHOTO
aHanu3a u paboThI Ja3epa;

e OTIPE/ICNIATh HAIpaBiIeHUE HWHAYKIIMM MAarHUTHOTO TIOJISI TMPOBOJHHKA C
TOKOM, cuiibl Amniepa u cuiisl JlopeHna;

e CTPOUTH U300paKEHUE, CO3/1aBaeMOE TUIOCKUM 3€pKaJIoM, TOHKOM JTHMH30H, 1
PacCCUHUTHIBATH €T0 XapaKTEPUCTHUKH;

e IPUMEHATH OCHOBOTIOJIATAIONINE ACTPOHOMHUYECKUE TMOHSTHUS, TEOPUU U
3aKOHBl JJII aHanmM3a ¢ OOBACHEHHS  (PU3WYECKUX  TPOIIECCOB,
NPOUCXOSAIIMX B 3BE37aX, B 3BE3MHBIX CHUCTEMax, B MEKIaJaKTUYECKOU
cpele; IBUKEHUs HeOeCHBIX TeJ, SBOIIONNHU 3BE3 U Beenennoii;

e IPOBOJIUTH  KCCIIEJOBAHWE 3aBUCUMOCTEH  (PU3MYECKUX BEIUYUH C
UCIIOJIb30BAaHUEM TMPAMBIX HM3MEPEHUH, MpU OTOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yiabTaThl IOJTYYEHHOM  3aBUCHMOCTH



bu3nUecKkux BEIMYUH B BHAE TpadukoB ¢ Y4YETOM aOCOTIOTHBIX
NOTPEIIHOCTEN  M3MEpEeHUM, JenaTh  BBIBOJIBI 1O  pe3yJibTaraM
UCCJIeI0BAHNUS,

¢ IPOBOJIUTh KOCBEHHBbIE M3MEpEHUs (U3MUECKUX BEIUYMH, MPH ITOM
BBIOMpATh ONTHUMANbHBI METOJ W3MEpPEHHs, OIEHMBAaTh aOCOJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;

* IPOBOJIUTH OMBITHI MO MPOBEPKE MPEI0KEHHON TUIOTE3bl: MJIAHUPOBATH
AKCIIEPUMEHT, COOUPATH IKCIIEPUMEHTAIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIYYEHHBIE PE3yNbTaThl W JeNaTh BBIBOJ O CTaTyce MpeasIoKeHHON
TUIOTE3bI;

e OMTMCHIBATH METO/IbI TOJYUYEHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUN;

e cOOMIONATH MpaBuUiia OE30MaCHOTO TPy/Aa MPU MPOBEICHUN HCCIEAOBAHUI B
pamMKax  y4yeOHOro  JKCIIEpUMEHTa,  NpakTUKymMa W y4eOHo-
UCCIIEIOBATEIbCKON M TPOEKTHOW JEeATEIBHOCTH C HCIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOIMCTB U 1a0OPAaTOPHOTO 00OPYI0BaAHMS;

epemaTh pacy€THBIC 3aJlayd C SIBHO 3aJaHHOM W HESBHO 3aJaHHOM
¢bu3nyUecKkoil MOJEeNbl0: Ha OCHOBAaHWM aHAllM3a YCJOBHUS BBIOMPATH
bu3nueckue MOJENH, OTBEYarolue TpeOOoBaHUSM 3aJayi, MPUMEHATDH
(bopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYNAThl (PU3UYECKUX TEOPUid
OpU  UCIHOJb30BAaHUM MAaTeMaTHUYECKUX METOJOB peIleHus 3ajad,
IPOBOAUTH Pacu€Thl HA OCHOBAaHUHU UMEIOIIUXCS JaHHBIX, aHAIU3UPOBATH
PE3YNbTATHl U KOPPEKTUPOBATH METOJBI PEIICHHS C yYETOM MOJYYEHHBIX
pE3YNIbTATOB;

e pelIaTh Ka4YEeCTBEHHBIE 3a/1auu, TPeOyIOMe MPUMEHEHUS 3HAHUHN U3 pa3HbIX
pasnenoB Kypca (U3MKM, a TaKXe HWHTErpallMi 3HAaHUW W3 JIPYTrUX
NPEeIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIa: BBICTPAUBATh JIOTHYECKYIO
IIENOYKY PACCYKJEHUMN C OMOPOM HAa U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pu3HUeCcKHe SBICHUS;

¢ ICTIOJIB30BAaTh TEOPETUYECKUE 3HAHHUS JJIi  OOBSICHEHHUS OCHOBHBIX
NPUHIIMIIOB paOOThl U3MEPUTENBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
U TEXHOJIOTHYECKUX MPOIECCOB;

e IPUBOAUTH MPUMEPHI BKJIaZa POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(PUZUKOB
B pa3BUTHE HayKkH, B OOBSICHEHHE IMPOIIECCOB OKPYXKAIOIIETO MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

e AHAJIM3UPOBATh U OLIEHUBAThH MOCIEACTBUSA OBITOBOM M NMPOU3BOICTBEHHOMN
JEeSTEIBbHOCTH 4YEJIOBEeKa, CBSI3aHHOW € (PU3MYECKUMHU TMpoIleccaMu, C
MO3UIUHN HKOJIOTHYECKON 0€301acHOCTH, MPEACTABICHUN O pallMOHAIIBHOM
IPUPOJIOIOIH30BAHUH, a TAK)KE€ PA3yMHOM HCIIOJB30BAHUU JOCTHKEHUM



HAyKd MW TEXHOJOTHH i1 JaJdbHEHMIIEro pa3BUTHS YEJIOBEYSCKOTO
00IIIeCTBa;

 IPUMEHSATHh Pa3jUYHbIE CIOCOOBI PabOTBI ¢ HHpOpMANHMEH (HHU3UIECKOTO
CoJlepKaHUSI C MCIOJB30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHH, TPH 3TOM HCIOJb30BaTh COBPEMEHHBIC WH(OPMAIIMOHHBIC
TEXHOJIOTUH IS TIOMCKa, TEepepadOTKU M TPEABSIBICHUS Y4YCOHOW U
HAyYHO-TIONMYJIIPHON HH(POPMAIIMH, CTPYKTYPUPOBAHUS U UHTEPIPETAIHH
UHPOPMAIIMK, TOJYYCHHOW U3 PA3JIMYHBIX HCTOYHHKOB, KPHUTHUYCCKH
aHAIM3UPOBAaTh  IOJy4aeMyr  WHGOpPMAIMI0O ©  OICHHWBATh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMCIOIIMXCS 3HAHWH, TaK M HAa OCHOBC
aHaJIM3a UCTOYHUKA HHPOPMAIINH;

o IPOSIBJIATH OpraHU3alMOHHBIC u [I03HAaBaTEIbHBIE YMEHUS
CaMOCTOSITCJILHOTO ~ NMPHOOPETCHHWS  HOBBIX 3HAHWUH B Ipolecce
BBITIOJTHEHUS IMTPOCKTHBIX U yU4eOHO-UCCISA0BATEIIbCKUX padoT;

epaboTaTh B TPYIMIE C MCIOJHECHUEM pAa3JIMYHBIX COIMAJIBHBIX POJIeH,
IUTAHKPOBATh PA0OTy T'PYIIIBI, PAlIMOHAIBLHO PACIIPEACIIATh AEATECIbHOCTD
B HECTaHJAPTHBIX CHTYaIlUsAX, aJICKBATHO OIICHMBATh BKJIAJl KAXKIOTO W3
YYaCTHUKOB TPYIIIBI B PEIICHUE paccCMaTpUBAEMOM MPOOJIEMBI;

« IPOSIBJISATE MOTHUBAIIMIO K OyayIieil mpodecCHOHANBHON ACATEIBPHOCTH 10
CHEIUATBHOCTIM (PU3UKO-TEXHUYCCKOTO TTPODHIIS.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosmmmuecTBo yacos DJIEeKTPOHHbIE
Ne H (uudposbie)
/ alMMeHOBaHHe Pa3/leJiOB U TeM MPOrpaMMblI Koutposbnbie | TpakTudeckue
wn Bcero 00paszoBaTebHbIe
padoThI padoThI
pecypchl

Pasnea 1. HAYYHBIV METO/ ITIO3HAHUS ITIPUPOIbI

1.1 HayuHnslii MeTO TO3HAHUS IPUPOIBI 6

Hroro no pazgeny 6

Paszgen 2. MEXAHUKA

2.1 Kunemaruka 10 1

2.2 Junamuka 10

2.3 Craruka TBEpAOTO Tea 5 1

2.4 3aKOHBI COXPAHEHHUS B MEXaHUKE 10 1
Hroro no pazgeny 35

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOAUHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUU 15 1
3.2 Tepmonuamuka. TenioBble MalTuHbI 20 1
13 ArperaTHble coCTOsIHUS BenlecTBa. Pa3oBbie 14 1
' HEPEXOIbI
Hroro no pazgeny 49

Paznea 4. QJIEKTPOJAUHAMUKA

4.1 DNEKTPUYECKOE T0JIe 24 1




4.2 IToCTOSTHHBIN 2IEKTPUYECKUAN TOK 24
4.3 Toxu B pa3nu4HbIX cperax 6
Hroro no pazgeny 54
Paszea 5. ®DU3HMUYECKHUHA MTPAKTUKYM
5.1 Pu3NYeCKU IPAKTUKYM 16 16
Hroro no pazgeny 16
Pe3epBHOE Bpemst 10
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 170 16




11 KVIACC

KosmmmuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iejioB U TeM (uudposbie)
n/n MPOrpamMmmbl Bceero Koutpoapnbie | Tpaxkruyeckue o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypcsl
Pazgen 1. DJIEKTPOAUNHAMMUKA
1.1 MarnuTHO€ noJie 14
1.2 DNeKTpOMarHUTHAsI NHIYKIIHS 13 1
Hroro no pazgeny 27
Pazgen 2. KOJIEBAHUS 1 BOJIHbBI
2.1 Mexannueckue KoyuebaHus 10
2.2 DNEeKTPOMAarHUTHbIE KOJIEOaHUS 15
2.3 MexaHnyeckue 1 3J€KTPOMAarHUTHbIE BOJIHBI 10 1
2.4 OnTuka 25 1
Hroro no pazgeny 60

Pazzea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCHUTEJIBbHOCTH

3.1 Ocnosoel CTO 5 1
Hroro no pazneny 5
Pasznen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckyisipHO-BOJIHOBOU Ayanu3m 15

4.2 ®dusuka aToma 5

43 ®du3nKa aTOMHOTO SApa U AJIEMEHTAPHBIX 5

YaCTHI]




Hroro no pazneny

25

Paznen 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPODPU3UKHU

5.1 DeMeHTBl aCTPOHOMHUHU M aCTPO(U3UKU 12
Hroro no pazneny 12
Pazzea 6. ®PU3HMUYECKHUHN MPAKTUKYM
6.1 Pu3NYEeCKU IPAKTUKYM 16 16
Uroro no pazgeny 16
Pazgen 7. OBOBIIAIOLHIEE IIOBTOPEHHUE
CucremaTtu3anus 1 000011IEHHE TPEIMETHOTO
71 COJIEpKaHUS U OIIBITA ICATEILHOCTH, 15
' nprOoOPETEHHOTO IPU U3YYEHUHU Kypca
¢u3uku 10 — 11 xiaccos
Hroro no pazneny 15
Pe3epBHOE Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
No ara uugppoBbIe
Tema ypoka Kountpo IIpakTuy A dp
n/n Beero | JnHBIE eCKHe U3y4YeHHUs! oOpasoBaTenb
padoThI padoThI HBIE pECYpPChI
1 ®dwusuka — pyHAaMeHTaIbHas HayKa O TIPUpPOe 1 04.09.2023
HayuHblil METOI IO3HAHUS U METOBI UCCIIEN0BAHUSA
2 7 ) 1 06.09.2023
(bU3HYECKUX SBIICHUN
DKCIIEpUMEHT U TEOPpUs B IPOLIECCE MO3HAHUS TPUPOJIBI.
3 1 06.09.2023
Habnronenue u SkcriepuMeHT B (pusuke
4 Crnioco0Ob1 m3MepeHust (GU3NYECKUX BETNIUH 1 08.09.2023
AOCONIOTHASI M OTHOCUTENbHAS MTOTPEITHOCTH U3MEPEHU I
5 1 08.09.2023
(U3HYECKUX BEIMINH
MonenupoBanue B puzuke. Poib 1 MmecTo GpU3MKH B 11.09.2023
6 (bopMUpPOBaHUM COBPEMEHHOW HAYYHOUH KapTHUHBI MHpa, B 1
MIPaKTUYECKON JESATENbHOCTH JOEH
Mexannueckoe nBukeHue. Cuctema oTcyera. 13.09.2023
7 OTHOCHUTENBHOCTh MEXaHUYECKOTO JBIKeHUs. [Ipsamas u 1
oOpaTHasl 3a/1a4u MEXaHUKU
Pannyc-BexTop MaTepuanbHON TOYKH, €r0 MPOCKIUU Ha 13.09.2023
8 ocu koopauHart. Tpaekropus. [lepememnienue. CKOpoCTb. 1
NX npoekuu Ha 0OCu KOOpAUHAT
9 PaBHOMepHOE npsiIMOIMHENHOE ABMKEHUE. ['paduueckoe | 15.09.2023

OMHUCAaHUC PABHOMCPHOI'O HpSIMOJII/IHef/'IHOFO JABUXKCHU S




15.09.2023

10 CrnoxeHue nepeMenieHnit u ckopocteit. Perenue 3anau
HepaBHoMepHOe nBm:keHHE. MTHOBEHHAsI CKOPOCTb. 18.09.2023
11 Yckopenue. [IpsamMonrHETHOE IBUKEHHE € TOCTOSIHHBIM
YCKOPEHUEM
12 I'paduueckoe onrcanue NPSIMOIMHEHHOTO IBUKEHHUS C 20.09.2023
MTOCTOSIHHBIM YCKOPEHUEM
CBoOoiHOE MajieHne. Y CKOpeHHe CBOOOHOTO TTaICHHUS. 20.09.2023
13 3aBUCUMOCTb KOOPJUHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHHU U UX rpaduku
14 JIBr>KeHMe Temna, OpOIIEHHOTO M0/ YIJIOM K TOPHU30HTY 22.09.2023
KpuonuHueiitHoe nBuxkeHue. J[BUKEHNE MO0 OKPYKHOCTH. 22.09.2023
15 YrnoBas u IMHENHHAs: CKOpocTh. [lepruoa u yacrora.
[leHTpOCTpEMUTENBHOE U ITOJIHOE YCKOPEHUE
16 KonTtponsHas padora no teme "Kunemartunka" 25.09.2023
IepBriit 3akoH HeroTona. iHepuanbHble CHCTEMBI 27.09.2023
17 orcuéra. [IpuHuun oTHOCHTENBHOCTH ['anumes.
HeunepunaneHelie cuctemMsl 0TCUéTa
13 Cuna. PaBHonelicTBytomas cuiia. Bropoii 3akox 27.09.2023
Herorona. Macca
19 B3aumopericteue Ten. Tpetuit 3axkon Herorona 29.09.2023
20 [IpuHnun cynepnosunuu cui. Pemenue 3agad Ha 29.09.2023
IIPUMEHEHHE 3aKOHOB Hpl0TOHA
71 3aKOH BCEMHPHOTO TSITOTEHUs. DKBUBAJIEHTHOCTh 02.10.2023

IPABUTALMOHHOW U MHEPTHON MacCChI




04.10.2023

22 Cuna TsSKeCTH U yCKOpeHHe CBOOOHOTO MaJACHUS
JIBukeHNEe HEOSCHBIX TEJ M UX HCKYCCTBEHHBIX 04.10.2023
23 cyTHUKOB. [lepBas kocMHuueckas CKOPOCTh. 3aKOHBI
Kennepa
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena 06.10.2023
75 Cuna TpeHusl. Hpnpozia Y BUJIbI CWJI TpEHUs. J[BUKeHHE B 06.10.2023
KUJKOCTHU U Ta3e C YYETOM CHIIBI COIIPOTUBIICHUS CPEIbI
26 Hasnenue. ['unpocraruueckoe nasienue. Cuia 09.10.2023
Apxumena
27 AbcomoTHO TBepoe Teno. [locrynarensHoe 11.10.2023
BpaIaTEIbHOE JIBUKEHHE TBEPJIOTO TEJIA
73 MOMEHT CUJIbI OTHOCUTENBHO OCH BpauieHus. [lieuo 11.10.2023
CHUJIBI
CrnoxeHue cui, MPUIIOKEHHBIX K TBEepAOMY Teny. LleHTp 13.10.2023
29 TSDKECTH TeJa. Y CIIOBUS pABHOBECHS TBEPJOTO TEJA.
Bunasl paBHOBeCcHs
30 Pemenue 3a1au 13.10.2023
31 KonTponsHas padora no teme "/lunamuka. Cratuka 16.10.2023
TBepAoro rena"
NMnynsc MaTepralbHOM TOYKH, CUCTEMBI MAaTEPUAIIBHBIX 18.10.2023
32 Touek. LleHTp Macc cucTteMbl MaTepUaIbHBIX TOYEK.
Teopema 0 JBMKEHUHU LIEHTpaA MacC
3 WMiynbec crilbl M1 ©I3MEHEHUE UMITYJIbCA Tela. 3aKOH 18.10.2023

COXpaHCHUSA UMITYJIbCA. PeakTtnBHOC JABUXKCHUC




34

MoMeHT uMIrysibca MaTEpUAIBHON TOYKH.
IIpencraBnenue o COXpaHEHUU MOMEHTA UMITYJIbCa B
LIEHTPaJIbHBIX MOJISIX

20.10.2023

35

Pemenue 3amau

20.10.2023

36

PaboTa cusbl Ha MaIOM U Ha KOHEYHOM TE€PEMEIICHUH.
I'paduueckoe mpeacraBaeHne padboThl CHTbl. MOIIHOCTB
CHJIBI

23.10.2023

37

Kunernueckas sneprus. Teopema 00 u3MeHEHUU
KMHETUYECKON YHEPTUU MaTEepUAIbHOU TOUKU

25.10.2023

38

IloTeHnManpHbIE U HENOTEHIIMAIBHBIE CUIIBI.
IToreHunaneHas sHeprus. Bropas kocMudeckas CKOpOCTh

25.10.2023

39

Tpetrbs kocMuyeckasi ckopocTb. CBsi3b pabOTHI
HEMOTEHIINAJIbHBIX CUJI C I3MEHEHUEM MEXaHUYECKON
SHEPrUU CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKOU
SHEpPruu

27.10.2023

40

Yrpyrue u Heynpyrue CTOJIKHOBEHUA. Y paBHEHUE
bepnynnu s neanbHOM )KUAKOCTH

27.10.2023

41

KontponbHas padoTa no Teme "3aKoHbI COXpaHEHUS B
MexaHuke"

10.11.2023

42

PasButne npeacraBiaeHui 0 NpUpoIe TEMIOTHI.
Ocnoguble nonoxenus MKT. [Tuddys3us. bpoyHoBckoe
JIBUKEHHE

10.11.2023

43

Crtpoenue ra3000pa3HbIX, KUJIKUX U TBEPABIX TEll.
Xapaxrep IBHXKEHUS U B3aUMOJEHCTBUS YaCTHUII
BeIlleCTBA

13.11.2023

44

Macca u pazmepsl MoJiekyn (atomoB). KonmdecTBo
BemecTna. [loctosiHHast ABoraapo

15.11.2023




15.11.2023

45 Temneparypa. TemnoBoe paBHoBecue. [Ikana Llenbcus

46 Pemrenne 3anau 17.11.2023

47 Wneanbublii ra3. ['a30BbIe 3aKOHBI 17.11.2023

48 Vpasuenue MenneneeBa-Knaneiipona. Pemenue 3agau 20.11.2023

49 AoGcomoTHas Temneparypa. 3akoH JlansToHa 22.11.2023

50 N3onponeccel B HACATBHOM ra3e ¢ MOCTOSTHHBIM 22.11.2023
KOJIMYECTBOM BEILIECTBA

51 I'paduueckoe mpeacTaBaeHne U30TPOLIECCOB: U30TEPMA, 24.11.2023
n30xo0pa, u3obdapa

52 OcHoBHoe ypaBHeHre MKT 24.11.2023

53 Pemenue 3a1au 27.11.2023
CBsi3b a0COTIOTHOW TEMIIEPATyPhI TEPMOTUTHAMUICCKON 29.11.2023

54 CUCTEMBI CO CpEHEN KNHETUYECKOW YHEPTrUen
MOCTYNATEIbHOTO TEIMJIOBOTO JIBUXKEHUS €€ YaCTHII

55 O06o06muienne u cuctemMaru3anus 3HaHuii o Teme "OCHOBBI 59 11.2023
MKT"

56 KonTponsnas padora no teme "OcHoBsl MKT" 01.12. 2023
TepmoanHamMuueckas cuctema. 3alaHue BHEIIHUX 01.12. 2023
ycnosuit i T/] cucrtemel. BHeniHue 1 BHyTpeHHUE

57 mapameTpsl. [Tapamerpsl T/l cucTeMsl kak cpeHue

3HAQ4YEHMs BEJIUYMH, ONIMCHIBAOIINX €€ Ha
MHKPOCKOIIMYECKOM YPOBHE




53 HyneBoe nHauano repmoaunamMuku. CaMONpOU3BOJIbHAS 04.12. 2023
penakcauus TJI cucTeMbl K TEMJIOBOMY PaBHOBECHIO

59 Moienp ueabHOTO Ta3a B TEPMOJAUHAMHUKE. Y CJIOBUS 06.12. 2023
IIPUMEHHUMOCTHU 3TOM MOJIEIN

60 VYpaBHenue MenaeneeBa-KnanelipoHna u BIpakeHUE IS 06.12. 2023
BHYTPEHHEH SHEpruu
Bripakenue 11 BHyTpEHHEW S3HEPTUU OJJHOATOMHOTO 08.12. 2023

61 nJeanbHOTo ra3a. KBazucratnyeckue U HeCTaTUYECKHE
IIPOLIECCHI

62 DnemeHTapHas paboTa B TEpMOJMHAMUKE. Brraucnenue 08.12. 2023
paboTsI o rpaduky npouecca Ha pV-auarpamme

63 Tennonepenaya kak crocod U3MEHEHUs BHYTPEHHEH 11.12. 2023
sHepruu T/] cuctems! 6e3 coBepiieHus padoThI

64 KonBekuus, TEmonpoBoIHOCTb, U3Ty4YECHUE 13.12. 2023
KommuecTBo TemnoTel. Tenno€émMkocTs Tena. Y nensHas u 13.12. 2023

65 MOJISIpHAs TEIUIOEMKOCTH BEIIECTBA. Y IeNbHAs TEIIOTa
CropaHusl TOIUIMBa

66 Pacuér konuyecTBa TEIIOTHI MPH TEILJIONEpeIaye 15.12.2023

67 [Tonsitre 06 amuadbarHom mporecce. [1epBrIit 3aKk0H 15.12. 2023
TEPMOTUHAMUKHI

68 KonuuecTBo TemoTel 1 paboTa Kak Mepbl H3MEHEHUS 18.12. 2023
BHyTpeHHeH 3Heprun T/I cucrembl
BTopoi1 3aKOH TepMOAMHAMUKH ISl PABHOBECHBIX U 20.12. 2023

69 HEPaBHOBECHBIX Mpo1ieccoB. HeoOpaTUMOCTh MPUPOTHBIX

HPOLIECCOB




20.12. 2023

70 [TpunIume! geictBus TeroBbix MamuH. KIT/]

71 MakcumansHoe 3Hauenue KIIJI. [uxin Kapro 22.12.2023

72 Pemrenne 3anau 22.12.2023

7 DKOJIOTHYECKUE aCIIEKThI UCIIOIH30BAHUSI TETNIOBBIX 25.12. 2023
nsurareneil. TennoBoe 3arps3HEHUE OKPYKAIOIIEN CPEbI

74 Pemrenne 3anau 27.12.2023
O06o00m1IeHre U cucTeMaTU3alus 3HaHUK TI0 TeMe

75 " " 27.12. 2023

Tepmoaunamuka. TennoBble MallluHBI

76 KoHnTponasHas pabora no teme "TepmoauHaMuKa. 29.12. 2023
Tennossie MamMHb"

77 [TapooOpazoBanue n KoHIeHCanus. VMcnapenue u 29.12. 2023
KUIIEHHE. Y IeTbHAas TEIIOTa apooOpa3oBaHus
HaceinienHble 1 HeHacbleHHbIe apbl. KauecTBeHHast
3aBUCHUMOCTD IUIOTHOCTH U JIaBJIEHUS HACHIILIEHHOTO apa

78 OT TEeMIIEPATYPhI, UX HE3ABUCUMOCTh OT 00BbEMA 10.01.2024
HACBILLIEHHOTO TMapa. 3aBUCUMOCTb TEMIIEPATYPhl KUIICHUS
OT JJaBJICHUS B KUIKOCTH

79 BnaxHocTh Bo31yxa. AGCOJIIOTHAS U OTHOCUTEIbHAS 10.01.2024
BJIQ)KHOCTh

80 Pemenue 3a1au 12.01.2024

21 TBépnoe teno. Kpucraminueckue u amopHsie Tena. 12.01.2024
AHU30TPOIHS CBOMCTB KPUCTAIIIOB

22 [InaBnenue n kpucraumsanus. Y 1ebHas TEIoTa 15.01.2024

rtaBneHust. CyOnumarus




23 Hedopmaruu TBEpIOTO Tena. PacTskeHune u cxxarue. 17.01.2024
Casur. Moayns IOnra. Ilpenen ynpyrux nedopmanmii

24 TennoBoe pacMpeHne KUIKOCTEH U TBEPIBIX TEIL. 17.01.2024
AHTrapMOHU3M TEIUIOBBIX KOJ€OaHUH YacTHUI] BEIIECTBA

85 [IpeoOpazoBanue FHEpruU B (ha30BIX IEpEeX01ax 19.01.2024

86 VYpaBHeHUE TEIJIOBOTO Oajlanca 19.01.2024

87 Pemenue 3anau 22.01.2024
IToBepxHOCTHOE HaTshKeHHE. KanwuisspHbIe sIBICHUS. 24.01.2024

88 JlaBiieHue 1o/1 NCKPUBJIEHHON OBEPXHOCTHIO HKUAKOCTH.
®opmyina Jlamnaca

29 O06o00mIeHre U cucTeMaTU3aus 3HaHUK TI0 TeMe 24.01.2024
"ArperatHsie cOCTOsIHUS BerecTBa. @a3oBbie nepexo b

90 KoHnTponbHas pabota o Teme "ArperaTHble COCTOSHUS 26.01.2024
BemecTBa. da3oBblie nepexos"”
DnekTpu3alus Tei U e€ MPosiBICHU. DIEKTPUUECKUM 26.01.2024

91 3apsi. JIBa Buaa anekTpuyeckux 3apsaaoB. [I[poBoaHUKH,
TUBJIEKTPUKHU U TIOJTYIPOBOJHUKU

9 DneMeHTapHBIN 2NEKTPUUYECKUM 3apsia. 3aKoH 29.01.2024
COXPAHEHHUS NIEKTPUUYECKOTO 3apsiia

93 BsaumoneiictBue 3apsioB. Toueunsle 3aps/ipl. 3aKOH 31.01.2024
Kynona

94 Pemrenne 3anau 31.01.2024
Onexrpuueckoe nojue. Ero geiicTBue Ha IeKTpUYECKHE

95 P P 02.02.2024

3apsbl




Hanpspk€HHOCTB 3nexkTpuueckoro nosis. [IpoOHbIit 3apsia. 02.02.2024

96 JInHMK HaNPsYKEHHOCTH HIIEKTPUUYECKOIO MOJIS.
OAHOPOIHOE BNEKTPUUYECKOE M0JIE

97 IToTeHIManbHOCTD AIIEKTPOCTATUYECKOTO Nouist. PasHOCTh 05.02.2024
ITOTEHIAJIOB U HANPSKCHUE

08 [TorenumanpHas F3HEPTHS 3apsiaa B AIEKTPOCTATHYECKOM 07.02.2024
nosie. [IoreHnnan 3JIeKTpOCTaTHYECKOrO MO

99 CBs13p HaNPSDKEHHOCTH I10JI U Pa3HOCTU MOTEHIIUAJIOB 07.02.2024
JUISL DJIEKTPOCTATUYECKOTO OIS

100 [IpuHIHN Cynepno3uuy NEKTPUIECKUX MOJIEH 09.02.2024

101 Pemrenne 3anau 09.02.2024

102 [Toste Toueunoro 3apsaa. [lose paBHOMEpPHO 3apsIKEHHOM 12.02.2024
cepsl

103 [Tone paBHOMEpHO 3apsiKeHHOro 1o 00bEéMy mapa. [loze 14.02.2024
PaBHOMEPHO 3aps’KEHHOM OECKOHEUHO MIIOCKOCTH

104 IIpoBOAHUKH B 3IIEKTPOCTATUYECKOM IIOJIE. Y CIIOBHE 14.02.2024
paBHOBECHS 3apsI0B

105 JIMDIIEKTPUKY U MTOJYIIPOBOIHUKY B AIEKTPOCTATUIECKOM 16.02.2024
oJIe

106 Konnencarop. D1eKkTpo€MKOCTh KOHACHCATOPA. 16.02.2024
DneKTPOEMKOCTh TUNIOCKOTO KOHIEHCATOpa

107 [TapamrensHOE COETMHEHUE KOHIEHCATOPOB 19.02.2024

108 [TocnenoBarenbHOE cOeIMHEHUE KOHIECHCATOPOB 21.02.2024




21.02.2024

109 DHeprus 3apsKEHHOT0 KOHJEHCATopa

110 Pemrenne 3anau 26.02.2024

11 JIBr>KeHHE 3apsSKEHHOW YaCTUIbI B OJJTHOPOJHOM 28.02.2024
AIIEKTPUYECKOM T10J1€

112 Pemenue 3amau 28.02.2024

113 O0o01IeHre U CUCTeMAaTH3alHs 3HAHHI 110 TeMe 01.03.2024
"DnexkTpuueckoe moje"

114 KontponbHas padoTa no teme "Anekrpuyeckoe mnose" 01.03.2024

115 Cuna Toka. [locTostHHBIN TOK. Y CIOBUS CYIIECTBOBAHUS 04.03.2024
MTOCTOSIHHOTO 3JIEKTPUUYECKOTO TOKa

116 Ncrtounuku toka. Hanpsoxenue u 9J1C 06.03.2024

117 3axoH Oma Juid ydacTka Lenu. DIEeKTPUIECKOe 06.03.2024
CONPOTHBIIEHNE

118 3aBUCUMOCTb COMTPOTUBJICHHS OJTHOPOTHOTO TTPOBOTHUKA 11.03.2024
OT €ro JJIMHBI U TUIOIIa/I1 TIONEPEYHOTO CEUCHUS

119 VYenpHOE CONPOTHUBIIEHUE BelllecTBA. Pemenue 3axau 13.03.2024

120 [TocnenoBarensHOE, MapaIeIbHOE, CMELIAHHOE 13.03.2024
COCIMHEHHE MPOBOJHUKOB

121 Pacué€r pa3BeTBIEHHBIX ANIeKTpUUEcKUX Hemne. [Ipasuna 15.03.2024
Kupxroga

122 Pemenue 3amau 15.03.2024




18.03.2024

123 Pabota snexrpudeckoro Toka. 3akon Jxoyns —Jlenna

124 Pemrenne 3anau 20.03.2024

125 MOo1HOCTB 3JEKTPUYECKOr0 TOKA. TernnoBas MOIHOCTD, 20.03.2024
BbIIEIIsIEMasi Ha PEe3UCTOpE

126 Pemrenne 3anau 22.03.2024

127 O/1C u BHyTpEeHHEE CONTPOTUBIIEHNE HCTOUYHNKA TOKA 22.03.2024

128 3akon Oma Ji1st TOJIHOM (3aMKHYTOM) 3JIEKTPUUECKOU 01.04.2024
Lenu

129 Pemrenne 3anau 03.04.2024

130 MomIHOCTh HICTOYHUKA TOKA 03.04.2024

131 KopoTkoe 3ambikanune 05.04.2024

132 KonneHncarop B nienu noCTOSSHHOIO TOKa 05.04.2024

133 Pemenue 3anau 08.04.2024

134 Pemrenue 3agau no teme "Il0CTOSIHHBIN AIIEKTPUUECKUMA 10.04.2024
TOK"

135 Pemrenue 3agau no teme "TlOCTOSIHHBIN AIIEKTPUUECKUIMA 10.04.2024
TOK"

136 Pemrenue 3agau no teme "TlOCTOSIHHBIN AIIEKTPUUECKUIMA 12.04.2024
TOK"

137 O06o00mIeHre U cucTeMaTU3aus 3HaHUK TI0 TeMe 12.04.2024

"TIoCTOSIHHBIH 37€KTpUUECKUN TOK"




138 KoHnTponsHas pabora o teme "[locTosiHHBIM 15.04.2024
ANEKTPUIECKUN TOK"
139 DnexTpuyecKkas MpoOBOIUMOCTD Pa3IMUHBIX BEIIECTB. 15.04.2024
OnexTpuueckuil TOK B MeTayiax. CBepXIpoBOIUMOCTD
140 DNEeKTPUYECKUM TOK B PACTBOpaxX M paciijiaBax 17.04.2024
ANIEKTPOJIUTOB. 3akoHbI Dapajes A AIEKTPOIN3a
141 DnexTpuueckuil Tok B ra3ax. [lnasma 17.04.2024
142 DnexTpuyeckuil TOK B Bakyyme. Bakyymuble puOopbI 19.04.2024
143 DNEKTpUUYECKUI TOK B MOJIYIPOBOJHUKAX 19.04.2024
144 [TomrynpoBOAHUKOBBIE TIPUOOPHI 22.04.2024
duznyeckuil NpakTUKyM 1o TeMe "M3mepenne cuiibl Toka 24.04.2024
Y HaIpsDKEHUs B LIEMH MTOCTOSTHHOTO TOKa MPH OMOIIN
145 AHAJIOTOBBIX U MU (POBBIX U3MEPUTEIBHBIX TPHOOPOB"
wiH "3HaKOMCTBO C IIUPPOBO Taboparopueii o pusuke.
[Tpumeps! u3mMepeHus PU3MIECKUX BEIUYHH TPU TTOMOIIU
KOMITBIOTEPHBIX JTATYUKOB"
duznyeckuil NpakTukyM no teme "M3yuenue 24.04.2024
146 HEPAaBHOMEPHOTO ABMKEHUS C LEJIbIO ONIPEACICHNUS
MTHOBEHHOM CKOpOCTH"
dusnueckuit IpakTUKyM 1o Teme "M3mepenue yckopeHus 26.04.2024
IIPU NPSMOJINHEHHOM PaBHOYCKOPEHHOM JIBUJKEHUU TIO
147 HaKJIOHHOM 1uockocty" win "HccnenoBanue

3aBUCHUMOCTH MTyTU OT BPEMEHU MIPH PaBHOYCKOPEHHOM
IBIKeHUNn"




148

duznyeckuil NpakTUKyM 1o TeMe "M3mepenne ycKopeHus
cBoOOaHOTO TIafeHus " win "VI3yueHue NBHKEHUS Tea,
OpOIIEHHOTO TOPHU30HTAIHHO"

26.04.2024

149

duznyeckuil NpakTUKyM 1o teMe "M3ydenne qBuxeHUs
TeJa N0 OKPYKHOCTHU C MIOCTOSTHHOM 110 MOAYJIIO

ckopocThio" unu "MccnenoBanue 3aBUCHMOCTH ITEPHOJIA
oOpamieHnss KOHMYECKOT0 MasiTHUKA OT €r0 mapaMeTpoB"

29.04.2024

150

duznyeckuil npakTukyMm no teme "M3mepenne
PaBHOJICHCTBYIOIIEH CUJIBI PU JBUKEHUU OpYCKa 10
HaKJIOHHOM miockocTH" win "l[IpoBepka runoressl o
HE3aBHCHUMOCTH BPEMEHU JBM)KEHUSI OpycKa 1o
HAKJIOHHOM IUIOCKOCTH Ha 33JJaHHOE PacCTOSTHUE OT €ro
Macchl”

06.05.2024

151

duznyeckuil npakTukym no teme "HccnenoBanue
3aBHCHUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIINX B TIPYKHHE
W pe3UHOBOM 00pasile, oT ux Aeopmarun’ win
"N3yueHue IBUKEHUSI CHCTEMBI Tell, CBSI3aHHBIX HUTHIO,
MEPEKUHYTOH uepe3 JIErkuii 010K"

08.05.2024

152

duznyeckuil NpakTukyM no teme "M3mepenne
Kod(uIMeHTa TPEHUS TI0 BEIUYHHE YTIIOBOTO
koaduuuenta 3apucumoctu Frp(N)" nim
"UccnenoBanue IBUKEHUS OpycKa MO HAKJIOHHOU
TUTOCKOCTH C MEepeMEHHBIM K03 puiimeHTomM TpeHus" uiu
"N3ydyeHue IBUKEHUS TPy3a Ha Bajly C TpeHueM"

08.05.2024

153

duznyeckuil npakTukym no teme "HccnenoBanue
YCJIOBHI paBHOBECHS TBEPIOTO TEJIA, UMEIOILIETO OCh
BpamieHus" win "KoHcTpyupoBaHue KPOHIUTEHHOB U
pacu€t cui ynpyroctu" unu "M3yuenne ycToMuuBoCTH
TBEPJIOTO TeNa, HMEIOIIETO IJIOMIA b ONOPH"

13.05.2024




154

duznyeckuil NpakTUKyM 1o TeMe "M3mepenne ummnynbca
Tena o TopMo3HomMy nytu" wiu "M3Mepenne Cuiibl TSI,
CKOPOCTH MOJIENIN IEKTPOMOOUIISI U MOIIIHOCTH CHJIBI
Taru" nian "CpaBHEHUE U3MEHEHHS UMITYJIbCa TeJla ¢
uMIyascom cuiibl" win "MccnenoBanne coxpaHeHus
UMITyJIbCa MPU YIIPYTrOM B3aUMOAECUCTBUM" WIIN
"N3mMepeHne KNHETUYECKOW SHEPTUU TeJa 10
TOPMO3HOMY ITyTH"

15.05.2024

155

duznyeckuil NpakTukyM no teme "M3yuenue
M30TEPMHUUECKOTO Tpoliecca (PEKOMEHJ0BaHO
UCIO0JIb30BaHue ITU(MPOBOI JTabopaTopun)" wim
"N3yuenue n3oxopHoro npouecca" uiu "N3ydenue
n3zobapHoro nporecca" wim "[IpoBepka ypaBHCHHS
cocTtosiHusA"

15.05.2024

156

duznyeckuil NpakTukyM 1o teMe "M3mepenue yaenbHon
tertoémkoctu" win "MccnenoBanue mpoiecca
ocThiBaHus BemecTra" win "UccnenoBanue aanabaTHOroO
nporiecca" unu "V3yueHne B3auMOCBSI3U SHEPTUH
MEXMOJIEKYJIIPHOTO B3aUMOICUCTBHS U TEMIIEPATYPHI
KUAIIEHUS KAIKOCTEH"

17.05.2024

157

duznyeckuil NpakTUKyM 1o teMe "M3ydyenue
3aKOHOMEPHOCTEN MCTIapeHUs KUIKOCTEN" mim
"N3mepeHue yaenbHON TEIUIOTHI TUIaBJIEHUs JIbJa" WU
"N3y4yeHne cBONMCTB HACBILLIEHHBIX MApOB" MU
"N3mepenue abCONIOTHON BIa)KHOCTH BO3/1yXa U OLIEHKa
Macchl MapoB B oMenieHun". Mismepenue kosdduimenta
MOBEPXHOCTHOTO HATSDKEHUS

17.05.2024

158

duznyeckuil npakTukyMm no reme "Habmonenue
MpEeBpAILEHUs SHEPTHH 3apsHKEHHOTO KOHIEHCaTopa B

20.05.2024




SHEPTUIO U3NTyueHus ceetoauoaa" uimu "M3yuenue
MIPOTEKAHMSI TOKA B LIEMH, COAepKallel KoHaeHcaTop"
unu "Pacnipenenenue pa3HOCTH OTEHIIMAJIOB
(HampspKEHUs1) MPHU MOCIIEI0BATEIbBHOM COSAMHEHUN
KOHJIEHCaTOpoB"

159

duznyeckuil npakTukym no teme "HccnenoBanue
CMEIIaHHOTO COeMHEHMsI pe3ncTopoB” uimn "M3mepenue
YE€IBHOTO COIIPOTUBIICHUS IPOBOIHUKOB" MU
"HccnenoBanue 3aBUCUMOCTH CHUJIbI TOKA OT HAMPSDKEHUS
JUI JTaMIIbl HaKaJauBaHus"

22.05.2024

160

duznyeckuil npakTukym no teme "Habmonenue
anekTposinza" unu "Vzamepenue 3apsia 0JHOBAJIEHTHOTO
noHa" wnu "MccnenoBanue 3aBUCUMOCTH COITPOTUBIICHUS
TepMope3ucTopa oT Temmneparypsl’ win "CHITHE BOJIBT-
aMIIEpPHOI XapaKTepUCTUKU quoaa"

22.05.2024

161

PesepBubIit ypok. O60011€HNE U CUCTEMATH3AIlUs 3HAHUM
no Teme "Kunemaruka"

24.05.2024

162

PesepBubIit ypok. O60011€HNE U CUCTEMATH3AIlUs 3HAHUM
o Teme "Jlunamuka"

24.05.2024

163

PesepBHbIit ypok. O60011€HNE U CUCTEMATH3AIlUs 3HAHUM
o Teme "CraTuka TBeporo Tena"

27.05.2024

164

PesepBubIit ypok. O60011€HNE U CUCTEMATH3AIlUs 3HAHUM
110 TeMe "3aKOHbI COXpaHEHHs B MeXaHUKe"

29.05.2024

165

PesepBHbIit ypok. O60011€HNE U CUCTEMATH3AIlUs 3HAHUM
110 TeMe "OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOU Teopun"

31.05.2024

166

PesepBHbIit ypok. O60011€HNE U CUCTEMATH3AIlUs 3HAHUM
o Teme "Tepmoannamuka. TernaoBsie MaIuHb"

31.05.2024




PesepBubIit ypok. O60011€HNE U CUCTEMATH3aIlUs 3HAHUM

167 o Teme "ArperatHbie COCTOsIHUS BemiecTBa. Da3zoBbie 1
nepexopl"
168 PesepBubIit ypok. O60011€HNE U CUCTEMATH3aIlUs 3HAHUM 1
o Teme "DneKTpuieckoe mnojue"
169 PesepBubIit ypok. O60011€HNE U CUCTEMATH3AIlUs 3HAHUM 1
1o teme "[locTosIHHBIN 3N1eKTpUUecKUid TOK"
170 PesepBHbIit ypok. O60011€HNE U CUCTEMATH3AIlUs 3HAHUM 1
o reMe "Toku B pa3nuuHbIX cpeaax”
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16




11 KVIACC

KosmmuecTBo yacos JIEKTPOHHBI
T
Ne Koutpo | IIpaxkruy Hara € mipposLIe
/ Tema yYpoka H3y4YeHH oﬁpagoBaTeJ]
n/n Bcero JbHbIE ecKue
f bHbIE
padoThI padoThI
pecypcsl
B3aumonelicTBue NOCTOSTHHBIX MAarHUTOB U
1 IIPOBOJIHUKOB ¢ TOKOM. MarnutHoe noJie. I'uroresa 1
Awmrnepa
Bekrop maruuTHON MHAYKIUU. [IpuHImn
2 CYNEPHO3UIMHA MATHUTHBIX MOJIeN. JIMHUM MarHuTHOM 1
WHIYKIAH
3 MaruuTtHoe 1noJje NpoBOJHUKA ¢ TOKOM. OmbIT 1
Opcrena
4 Cuna Amriepa, e€ HampaBJeHUE U MOTYJIb 1
Pemenue 3amau 1
6 IIpumenenue 3akoHa Amnepa. |
DNEeKTpOU3MEpPUTENbHbIE TPUOOPHI
Cuna JlopeHuia, e€ HarpaBJIeHUE U MOTYJIb.
7 JIBMKEHME 3apsKEHHON YaCTHULBI B OJTHOPOJHOM 1
MarHUTHOM II0JIe
Pemenue 3amau 1
9 Pa6ora cunbl Jlopenia 1
10 Pemenue 3anau 1
1 MarnutHoe noJie B Bemmectse. DeppoMarHeTuky, |

nmapa- 1 JuaMariHeTuKu




OcHoBHBIE CBOMCTBA eppomMarHeTUKoB. [Ipumenenue

12 1
(heppoMarHeTHKOB

13 Pemrenue 3agau no teme "MaruutHoe nosie" 1

14 Pemrenue 3agau no teme "MaruutHoe noJie" 1

15 SIBnenue aeKTpOMarHuTHOM UHAYKIUH. 1loTok |
BEKTOpa MAarHUTHOU WHAYKIIUU

16 S1C unaykuun 1

17 3aKoH 3JeKTpoMarHuTHoON uHaykuuu dapanes 1

18 Buxpeoe anexrpuueckoe nose. Toku Pyko 1

19 S/1C uHAYKUMHU B IBHKYIIMXCS TPOBOJHUKAX 1

20 Pemenue 3anau 1

21 IIpaBuio JIenna 1

” NunykruBHOCTH. KaTyika WHIYKTUBHOCTHU B IIENH |
MMOCTOSIHHOTO TOKa

23 Asnenue camounaykiuu. J/1C camonHIyKIIuu 1

24 DHeprus MarHUTHOTO TIOJISI KaTYIITKA C TOKOM. 1
DNEeKTpPOMarHuTHOE TOJIe

25 Pemenue 3anau 1

%6 O06o00u1IeHre U cucTeMaTU3alus 3HaHUK TI0 TeMe |
"OnexTpoauHamuka"

27 Kontponbhas padoTa no teme "DnekrpoauHamMuka' 1

)3 KonebarenpHuas cucrema. CBoOOIHBIE KOJIEOAHUSI. 1
lMapmonnueckue konedaHus

29 Kunemarnyeckoe v TUHAMHYECKOE OMUCAHUE 1
KoJIeOaTeTbHBIX JIBHKEHUIN

30 DHepreTuyecKoe onrcanue. BeiBoa TMHAMUUYECKOTO 1




ONMHCaHUA TAPMOHHUYCCKUX KOH€6aHI/II/iJI/I3 ux
OHEPTCTUYCCKOTO 1 KWHEMATUYCCKOTO OITMCAHUS

31 AwmrmuTyna u gasza xoedaHui
Ilepuon u yactora kosebanuii. [leproa manbix

1 CBOOOTHBIX KOJIEOaHHMI MAaTEMAaTHYECKOTO MasTHUKA.
Ilepron cBOOOAHBIX KOJEOAHUI IPYKUHHOTO
MasiTHAKA

1 3aryxaromue kojaedaHus. BeIHyX/1eHHbIE KOJIEOaHHUs.
Pesonanc

34 ABTOKONIEOAHUS

35 Pemenue 3anau

36 Ypok-koH(peperus "MexaHndecKue KoJIeOaHus B
MY3BIKQJIbHBIX HHCTpYMEHTax"

37 O06o00m1IeHre U cucTeMaTU3aus 3HaHUK TI0 TeMe
"Mexannueckue konedaHus"

18 DnekTpoMarHuTHeIe Kosiebanus. KonebaTenbHblit
KOHTYp
®opmyna Tomcona. CBsi3b aMIUIMTYIBI 3apsiia

39 KOHJIEHCATOpa ¢ aMIUIUTYI0M CHJIbI TOKA B
KoJIe0aTeIbHOM KOHTYpE

40 3aKOH COXpaHEHHS YHEPTHUU B HJICATHHOM
KoJ1e0aTeIbHOM KOHTYpE

A1 3aryxaromme 3eKTPOMarHuTHBIE KOJIeOaHMs.
BbIHYXIeHHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHUs

47 IIepemeHnHsbII TOK. Pe3ucTop u KOHAEHCATOp B LIENIN
MEPEMEHHOTO TOKa

43 Karymka HHIyKTUBHOCTH B LIENIU IEPEMEHHOIO TOKa




3axoH Oma Juis 3IEKTPUYECKOH 1IeTTH IEPEMEHHOTO

44
TOKa

45 Mo1HOCTh TEPEMEHHOTO TOKA. AMIUIUTYIHOE U
NEHCTBYIOIIEE 3HAUCHUE CUITBI TOKA M HATPSDKEHUS

46 Pe3oHaHC B anieKTpUUecKoi Lenu

47 Pemenue 3amau

43 W neansHelil Tpancdopmarop. [Ipor3BoacTso,
nepegaya u noTpedIeHue IEKTPUYECKOM SHEPT UM
DKOJIOTHYECKUE PUCKHU TIPU MPOU3BOJICTBE

49 anekTposHepruu. KynpTypa UCoib30BaHus
AJIEKTPOIHEPTUU B IOBCETHEBHON KUZHU

50 Pemenue 3agau

51 Pemenue 3amau

5 O0o001IeHre U CUCTeMAaTHU3alHs 3HAHHI 110 TeMe
"JJIeKTpOMarHUTHbIE KOeOanus"

53 Mexanndeckue BOJIHBIL. XapaKTepUCTUKU
MEXaHUYECKUX BOJIH

54 CBoiicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTepUCTUKH 3ByKa

56 Nudpas3syk u ynpTpazsyk. lllymoBoe 3arps3HeHue
OKpYKaroIlen Cpeibl

57 Pemenue 3amau

58 DOneKTpoOMarHuTHbIE BOJIHBL. M3mydeHue
AJNIEKTPOMArHUTHBIX BOJIH

59 DHeprusi AMeKTPOMAarHUTHBIX BoJiH. CBOMCTBA

QJICKTPOMArHUTHBIX BOJIH




[IIxana snexTpoMarHuTHLIX BOJIH. [Ipumenenune

60
AJNIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
[IpuHUIUIIBI paIUOCBSI3U U TEICBUICHUS.

61 Pannonokanus. DneKTpoMarHuTHOE 3arpsi3HEHUE
OKpYKaroIlEen Cpeibl

62 Kontponbnas padota o teme "Konebanus 1 BoJiHbI"

63 Cgert. 3aKOH NPSIMOJMHENHOTO PacpoCTpaHEHUS
cBeTa

64 Pemrenue 3agau Ha mpuMEHEHUE 3aKOHA
MPSIMOJIMHENHOTO PacpOCTpaHEHUs CBETA

65 Otpaxenue certa. [1nockoe 3epkano. Chepuueckoe
3epKajo
[Ipenomiienne cBeta. AGCONIOTHBIN U

66 OTHOCHUTENBHBIN TIOKa3aTelb npenomiienus. [lomnoe
BHYTpEeHHee oTpaxkeHue. [IpeaenbHbiil yroy mojaHoro
BHYTPEHHETO OTPaKeHUS

67 Pemrenue 3a1a4 Ha MpUMEHEHHE 3aKOHOB OTPAXKEHUS
Y TIPEJIOMJICHUS CBETA

68 Xon nydeit B mpusme. [Jucniepcusi cBera. CiiosxHBIN
cocTaB Oenoro ceeTta. [IBer

69 JInna3bl. @OKYCHOE PACCTOSIHUE U ONITUYECKAS CUJIa
JIUH3BI

70 [TocTpoenne n3o0paxeHuil B TMH3aX U UX CUCTEMAX.
YBenuueHue JTuH3bI

71 Pemrenue 3a1a4 Ha mocTpoeHue n300pakxeHuH,

IMOJIy4a€MbIX C ITOMOIIBIO JINH3

72

I'ma3 kak onTudeckas cUCTeMa




Pewmrenne 3anau. [Ipenensr npuMeHUMOCTH

73 reOMETPUYECKON ONITUKHU !

74 CKopoCTb CBETa U METOBI €€ U3MEPEHHUS 1

75 Hucnepcus ceera 1

76 WNuTtepdepenmus cera 1

77 KorepenTHbie HCTOUHUKH. Y CIIOBUSI HAOIIOACHUS |
MaKCUMyMOB 1 MUHUMYMOB

78 Pemenue 3anau 1

79 [Tpumenenne nHTEpHEpEHITNH 1

80 Judpakmnus cBeTa 1

21 JudpaknronHas pemeéTka. Y clioBue HabIOACHHUS 1
TJIABHBIX MAKCUMYMOB

82 Pemenue 3anau 1

83 [Tonepeunocts cBeTOBBIX BOJIH. [lonsipr3anus ceera 1

84 Pemenue 3anau 1

85 CBeToBbI€ SIBIEHUS B IPUPOJIE 1

26 O06o00u1IeHre U cucTeMaTrU3aus 3HaHUK TI0 TeMe |
"Onruka"

87 KonTponsHas padota o teme «OnTuka» 1
I'paHuIIBI TPUMEHUMOCTH KIIACCUYECKON MEXaHUKH.

88 3aKOHBI JIEKTPOIMHAMUKH U IPUHLIUIT 1
OTHOCHTEIILHOCTH

89 ITocTynatel ciennaabHON TEOPUU OTHOCUTEIBHOCTH 1
IIpocTpaHCTBEHHO-BPEMEHHOW HHTEPBAIL.

90 [IpeobpazoBanus Jlopenna. YcnoBre NpUIMHHOCTH. 1

OTHOCHTENBHOCTh OJTHOBPCMCHHOCTH. BaMeIlJICHI/Ie




BPEMCHHU U COKpPAICHUE AJIMHBI

91 DHeprus U UMIYJbC PEISITUBUCTCKOMN YaCTHUIIbI 1

9 CBsI3b MacCCHI C SHEPTUEH U UMITYJIHCOM !
PENSATUBUCTCKON YaCTHIIBI. DHEPTHS MTOKOS

93 PaBHOBECHOE TEMIOBOE U3IyUEHHE 1

94 3akoH cMmeleHus Buna 1

95 I'unote3a M. Ilnanka o kBaHTax. @OTOHBI 1

96 DHeprus 1 UMIyIbC GoTOHA 1

97 ®otorddext. Onpito A. I'. CroneroBa. 3aKOHBI 1
doTorddekra

08 VYpapHenue DitHmTeitHa 1715 poTtodaddekra. "KpacHas |
rpanuma” gotospdexra

99 JlaBneaue cBeta. OnbiTel I1. H. Jlebenera 1

100 BoHOBEIE CBOMCTBA YaCTHIL 1
Bouns! ne bpoiins. limHa BoHBbI ae bpoist u

101 pa3Mepsl 00JIaCTH JIOKATH3AIMH JIBUKYIICHCS 1
YaCTHUIIBI

102 KopnyckyisipHO-BOJIHOBOU Ayanu3m 1

103 Jludpakmust 37eKTPOHOB Ha KPUCTAIIAX 1

104 Cnenuduka n3mepennii B MuKkpomupe. COOTHOLICHHUS |
HeonpenenénHocrei ['eiizendepra

105 Pemenue rpaduueckux 3amau 1

106 Pemenne pacu€THbix 3a1au 1

107 Kontponsnas padota o remam: "Ocuossl CTO", 1
"KopmyckynsipHO-BOJTHOBOM JTyanu3m"

108 OneITHI 10 UCCIIEAOBAHUIO CTPOEHHUS aTOMA. 1




[Tnanerapuas Mosens atoma Pesepdopna

109 IToctynatel bopa

110 Bunel ciektpoB. CiekTp ypoBHEH SHEPTUH aTomMa
BOJIOpOJA

111 CrioHTaHHOE M BBIHYKJICHHOE U3JIy4YECHHE CBETA

112 Jlazep
Hyxnonnas mozens siipa I'eitzenOepra-MBanenko.

113 3apsa 1 MaccoBo€ uncio sapa. M3oTonsl.
PannoaktuBHOCTB
3akoH paJiMOaKTUBHOTO pacnaaa. CBoiicTBa

114 MOHU3UPYIOIIETO U3IydeHus. BiusHue
PaZMo0aKTUBHOCTHU Ha KUBbIE OPraHU3MBI.
Jlozumerpus
OHeprus B34 HYKJIOHOB B 1pe. S iepHbIE CHIIBI.
Hedext maccol sipa. SnepHbie peakuuu. SnepHeie

115 peaktopsl. [IpobieMbl yripaBiasieMOro TepMOSIICPHOTO
CHUHTE3a. DKOJIOTMUECKUE aCIIEKThl Pa3BUTHUSA AIEPHON
SHEPreTUKU
MeTo1bl perucTpalyy U UCCIIeJOBaHUS
3JIEMEHTApHbIX YacTHll. OyH1aMEeHTaJIbHbIE

116 B3aUMOJICHCTBUs. baprOHBI, ME30HBI U JIENITOHBI.
[Ipeacrasnenune o CranaaptHoit moaenu. Kpapk-
IJIFOOHHAs! MOJEIIb aJpOHOB
®dusuka 3a npeaenamu CrangaptHoit Moaenu. TéMHast

117 MaTepus 1 TEMHast SHeprus. EMUHCTBO Qu3nueckon
KapTUHBI MUpa

118 Oransl pa3BUTHS ACTPOHOMMHU. 3HAYEHUE aCTPOHOMUU




[TpruMeHUMOCTh 3aKOHOB (PU3UKH TSI OOBSICHEHHUS

119 MIPUPOJIBI KOCMUYECKUX 00BEKTOB. MeTo bl
ACTPOHOMHUYECKUX UCCIEA0BAHMI

120 CoBpeMeHHbIE ONITUYECKUE TEIECKOTIBI,
panuoTeNecKoIbl, BHEaTMOC(epHast aCTPOHOMHS

121 Bun 3Bé3aH0r0 HeOa. Co3Be3ausl, sipkue 3BE3IbI,
IUTAHETHI, UX BUAUMOE JABM)KEHUE

122 Conneunas cucrema. Connue. ConHeunas
aKTUBHOCTb. VIcTounuk sHeprun CoJiHIla U 3BE3]1

123 3BE3/1bl, UX OCHOBHBIE XapaKTepUCTUKU. Jnarpamma
"cCreKTpasbHbII KJ1acc — CBETUMOCTB"

124 3Be3/1pl IJIABHOM MOCIIE10BATEIBHOCTH
Buytpennee ctpoenue 38€31. CoBpeMEHHbIE

125 MIPEJCTABJICHUS O IPOUCXOXKICHUU U DBOJIIOLUU
ConHua u 3B€37. DTallbl )KU3HU 3BE3]

126 Muneunsiii [Iyre — Hama ['amakTrka. TUbl ranakTuk.
YEpHble IBbIpBI B sJIpax TajJakTUK

127 Bcenennas. Paciinpenne Beenennoii. 3akon Xab60ma.
Teopus bosbmoro B3peiBa. PenmkroBoe usirydeHue

128 MacirabHast ctpykTypa Beenennoii. Meraranaktuka

129 Hepeménnpie npoOiemMbl acCTpOHOMUN
duznyeckuil npakTukym no teme "HccnenoBanue
MarHUTHOT'O TOJIsl IOCTOSTHHBIX MAarHUTOB" MM

130 "HccnenoBanue cBOMCTB (heppoMarHeTUKoB" mim
"HccnenoBanne NeHCTBUSA HOCTOSHHOTO MarHuTa Ha
pamKy ¢ Tokom"

131 duznyeckuil NpakTUKyM 1o TeMe "M3mepenne cuibl




Awmrnepa" unu "M3yuenue 3aBUCUMOCTH CHJIbI AMIiepa
oT cuibl Toka" win "OnpeneneHne MarHUTHOU
WHJIYKIIMY Ha OCHOBE U3MepeHus cuiibl Amnepa"

132

duznyeckuil npakTukym no teme "HccnenoBanue
SIBJICHUS JIEKTPOMArHUTHOM MHIAYKUIMU" WIIN
"Onpenenenre HHAYKIIMUA BUXPEBOTO MAarHUTHOTO
noJis"

133

duznyeckuil npakTukym no teme "HccnenoBanue
ABJIeHNs caMouHyKiuu'" win "Coopka Moaenu
3JIEKTPOMArHUTHOTO reHeparopa”

134

duznyeckuil NpakTukyM no teme "M3mepenne
nepuojia cBOOOIHBIX KOJ€0aHUI HUTSHOTO U
MPYKUHHOTO MasgsTHUKOB"

135

®uznueckuil npakTukyM no teme "[IpeoOpazoBanue
SHEPruM B IPYKUHHOM MasiTHUKeE"

136

duznyeckuil npakTukym no teme "HccnenoBanue
MIEPEMEHHOTO TOKa Yepe3 MOCIeI0BaTENEHO
COeTMHEHHBIE KOHJIEHCATOP, KaTYyIIKy U pe3uctop"
niu "HccnenoBanue padoThl HICTOYHUKOB CBETA B
LIETIH TIEPEMEHHOT0 TOKa"

137

duznyeckuil NpakTukyM no teme "M3yuenue
rapamMeTpoB 3BYKOBOW BOJTHBI"

138

duznueckuil npakTukyM no teme "M3mepenne
nokasarens npenomieHus crekna” niam "lonyuenue
n300pakeHNs B CHCTEME U3 IIJIOCKOTO 3epKaa u
JTUH3bI"

139

duznyeckuil npakTukym no teme "HccnenoBanue
3aBHCUMOCTH (JOKYCHOTO PAaCCTOSHUS OT BEIECTBA




(Ha mpumepe xxuakux unH3)" win "M3mepenne
(OKYCHOTO PacCTOSIHUS PACCEHBAIOIINX JTHH3"

140

duznyeckuil npakTukym no teme "Habmonenue
mdpaxun, nHTEpGHEpPEeHINH U TOISIpU3aliy cBeTa”

141

duznyeckuil NpakTUKyM 1o teMe "OrnpeneneHue
UMIYJIbCA ¥ SHEPTUH PEIATUBUCTCKHUX YacTHUIL (TI0
doTorpadusiM TPEKOB 3apsHKEHHBIX YaCTHIL B
MarHuTHOM ToJie)"

142

duznyeckuil npakTukyM no teme "M3mepenne
nocTosiHHOM 1linanka Ha OCHOBE HccIe0BaHUs
dotorddexra" mu "MccnenoBanrue 3aBUCIMOCTH
CHJIBI TOKA Yepe3 CBETOAMO]] OT HanpsKeHus"

143

duznyeckuil npakTukym no teme "HccnenoBanue
CIIEKTpPa Pa3pexEeHHOT0 aTOMAPHOTO BOJIOPOJA U
u3MepeHue nocrostHHon Punodepra”

144

duznyeckuil npakTukym no teme "HccnenoBanue
panmoaKTUBHOTO (OHA C UCTIOIH30BAHUEM
no3umerpa" uiu "M3ydenue normuoieHus Oera-
YaCTHI] ATFOMUHUEM"

145

®uznueckuil npakTukyMm no teme "Habmonenus
3BE3IHOTO He0a HEBOOPYKEHHBIM TJ1a30M C
WCIIOJIb30BAHUEM KOMIBIOTEPHBIX MPUIIOKEHUM JJIs
OTIpeIeTICHUSI TI0JIOKEHUS HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHbIE co3Be31usi CeBepHOro
noymapus u sipkue 3B€31b1" unu "Habmonenus B
Teneckon JIyHbl, MIaHeT, TYMaHHOCTEHN U 3BE3THBIX
CKOIUIEHHH"

146

O06o06muieHne u cuctemMaTu3anus 3HaHui. Posb Gpusuku




Y ACTPOHOMMH B SKOHOMHUYECKOU, TEXHOJOTHUYECKOM,
COIMAIILHOM U ATHYECKOH cdepax IesiTeIIbHOCTH
yeJioBeKa

147

O0006111eHNE ¥ cUcTEMAaTH3aIMs 3HaHUH. Poib 1
MecCTO (PM3UKU U aCTPOHOMHUH B COBPEMEHHOM
Hay4HOU KapTHHE MHpa

148

O06o006muienne u cuctemMaru3anus 3HaHui. Posb
¢bu3nveckoit Teopuu B GOpPMHPOBAHUHT
MpeJCTaBICHNUN 0 (PU3NYECKON KapTHHE MUPA, MECTO
($U3NIeCKOi KapTUHBI MHpa B 00IIEM PsiTy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX ITPEICTaBICHUN
0 MpUpoAe

149

O06001IeHHE U CUCTEMATU3ALMS 3HAHUN 110 TEME
"Kuuemaruka"

150

O06001IeHHE U CUCTEMATH3ALMS 3HAHUN 110 TEME
"Kuuemaruka"

151

O000111eHNE ¥ CUCTEMATHA3ALMS 3HAHUN 110 TEME
"Tunamuka"

152

O000111eHNE ¥ CUCTEMATHA3ALMS 3HAHUN 110 TEME
"Cratuka TBEpJ0TO Tena"

153

O000111eHNE U CUCTEMATHA3ALMS 3HAHUN 110 TEME
"3aKOHBI COXPAHEHHUS B MEXaHUKe"

154

O06o00m1IeHre U cucTeMaTH3alus 3HAaHUN TI0 TeMe
"OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOpUH"

155

O0o001IeHre U CUCTeMAaTHU3alHs 3HAHHI 110 TeMe
"TepmoauHamuka. TeraoBbie MalIuHbI"

156

O06o00m1IeHre U cucTeMaTH3alus 3HAaHUK TI0 TEMe
"ArperaTHble cocTOsIHUS BellecTBa. Da3oBble




nepexopl"”

O06001IeHHE U CUCTEMATU3ALMS 3HAHUN 110 TEME

157 n "
DIEeKTPUYECKOE MoJIe

158 O0o01IeHre U CUCTeMAaTH3aNHs 3HAHHI 110 TeMe
"IIoCTOSIHHBIH 37E€KTpUUECKUNA TOK"

159 O0o01IeHre U CUCTeMAaTH3aNHs 3HAHHI 110 TeMe
"Toku B pa3nyHbIX cpeaax”

160 O0o001IeHre U CUCTeMAaTHU3alHs 3HAHHI 110 TeMe
"MaruuTtHOe€ noJie"

161 PesepBubIit ypok. O60011I€HNE U CUCTEMATH3AIUS
3HaHUM MO TeMe "DJIeKTpOMarHuTHasE UHIyKIus"

162 PesepBubIit ypok. O60011I€HNE U CUCTEMATH3AIUS
3HaHu# no TeMe "MexaHnuueckue kojaedbanus"

163 PesepBubIit ypok. O6001IEHNE U CUCTEMATH3AIUS
3HaHMM 10 TeMe "DIeKTpOMarHuTHele Kojaebanus"
PesepBubIit ypok. O6001IEHNE U CUCTEMATH3AIUS

164 3HaHU# 1o Teme "MexaHudecKue u
ANIEKTPOMArHUTHBIEC BOJTHBI"

165 PesepBubiit ypok. O6001IEHNE U CUCTEMATH3AIUS
3HaHu# no teme "Onrtuka"

166 PesepBubiit ypok. O6001I€HNE U CUCTEMATH3AIUS
3HaHu# o teme "OcHoBbl CTO"

PesepBubiit ypok. O6001IEHNE U CUCTEMATH3AIUS

167 3HaHMi 110 TeMe "KopiycKysipHO-BOJIHOBOM
nyanuzm"

168 PesepBubIit ypok. O60011IEHNE U CUCTEMATH3AIUS

3HaHui 1o teMe "duznka aroma"




PesepBubIit ypok. O6001IEHNE U CUCTEMATH3AIUS

169 3HaHUM 1o TeMe "du3rKa aTOMHOTO Spa U 1
3JIEMEHTapHbIX YacThll"
170 PesepBHblit ypok. O6001IEHNE U CUCTEMATHU3ALUS 1
3HaHUH 1Mo TeMe "DIeMeHTHI acTpoPu3uKu"
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16
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