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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3MKe Ha YpOBHE CpeIHEro oO0mero o0pa3oBaHUs
pazpaboTaHa Ha OCHOBE TMOJOXXKEHUW M TpeOOBaHWI K pe3yibTaTaM OCBOEHUS
OCHOBHOU oOpasoBaTebHON mporpamMmsbl, mnpeactaBieHHbx B ®I'OC COO, a
Takke ¢ yuétom ¢enepanbHoi pabodeil mporpamMmbl BocnuTaHus U Konuenuuu
npenojaBanus yaeOHoro npenMera «Dus3nka» B 00pa30BaTENbHBIX OPraHU3AIUAX
Poccuiickoit  deneparuu, — pealu3yOIIMX  OCHOBHBIE  00pa3oBaTelIbHBIC
IpOrpaMMBl.

[Iporpamma no ¢usuke onpeaenser o0A3aTeIbHOE MPEIMETHOE COIepKAHUE,
YCTaHAaBIIMBAET PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh U3YUEHUSI TEM U Pa3JIeNIOB
y4eOHOTO mpeaMera ¢ y4€TOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKK y4eOHOTO TMpolecca, BO3PACTHBIX OCOOEHHOCTEH  OO0ydYaromMXcs.
[Iporpamma 1o ¢u3uke naé€T NpeAcTaBIEHHWE O LENsAX, COJepKaHUH, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCIHUTAHMS W PAa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yueOHoro npeamera «Pu3rka Ha yriayOoJn€HHOM ypOBHE.

Nzyuyenue kypca ¢Gu3uKd yriayOJaEHHOTO YPOBHS TO3BOJISIET Peau30BaTh
3a/1layu MPO(PECCUOHATILHON OPHEHTAIIMH, HAIIPABJICHO HA CO3/IaHHE YCIOBUU IS
NPOSIBJICHUS CBOMX HWHTEJUIEKTYaJIbHBIX U TBOPYECKHX CHOCOOHOCTEHM KasKIbIM
oOy4JaromumMcsi, KOTOpble HEOOXOAWMBI JUIsl TPOAOJKEHUS 00pa3oBaHHs B
opraHuzanuax mpodheccHOHATBLHOrO O00pa3oBaHUs 10 Pa3Iu4YHbBIM  (HU3UKO-
TEXHUYECKUM U UHKEHEPHBIM CIEIUATbHOCTSIM.

B nporpamme mno ¢usnuke OmNpenensioTcs IUIAHUPYEMBbIE Pe3yJbTaThl
OCBOEHHUS Kypca (U3MKK HA YPOBHE CPEIHEro oOIIero o0pa3oBaHus: TUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHeie (Ha  yrnyOonéHHoMm  ypoBHe).  HayuHo-
METOJIOJIOTUYECKON OCHOBOM [JIsi  pa3pabOTKH TpeOOBaHUW K JUYHOCTHBIM,
METAnpeIMETHBIM M TPEIMETHBIM pe3yJibTaTaM OO0Yy4YaloIIUXCs, OCBOUBIIUX
nporpaMMmy 1o (u3MKe Ha ypOBHE CpeAHero oOmiero oOpa3oBaHUs Ha
yrayONnE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOAXO/.

[Iporpamma no Gu3uKe BKIIOYAET:

IUIAHUpYEMBbIE pe3yJbTaThl OCBOEHHSA Kypca (U3MKM Ha YyriayOiaEéHHOM
YpOBHE, B TOM YHCIIE IPEIMETHBIE PE3YJIbTATHI 110 F0JIaM 00yUYEHUS;

coziepkanue yuyeOHoro rnpeameta «Pusnka» Mo rojgam o0ydeHusl.

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

[Iporpamma 1o ¢u3nke He CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUUTENEH U
OPEAOCTABISIET BO3MOXKHOCTH Il peaju3allii  Pa3iIMYHbIX METOIMYECKUX
NOJIXOJI0B K TPENnojaBaHui0 (U3UKKA Ha YIIIyOJIEHHOM YpOBHE MpPU YCIOBHUH
COXpaHEeHUs 003aTENBHON YaCTH COJEPKaHUSI Kypca.



®du3rka Kak Hayka o HauOosiee OOLIMX 3aKOHAX MPHUPOJBI, BHICTYyMAas B
KayecTBe yueOHOro MpeIMeTa B IIKOJIEe, BHOCUT CYIIECTBEHHBIA BKJIAJl B CUCTEMY
3HaHMM 00 okpyskaromem mupe. [LIKoapHBIN Kype PU3NKU — CUCTEMOOOPA3YIOIIUi
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (U3UUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SBIICHWM, H3y4aeMbIX XHUMHEH, Ouoyorue,
¢busnyeckorr reorpaduerd u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npUMeHeHHe (U3NYECKUX 3HAHWM ONpeAeNuiio XapakTep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTHM B cdepe DIHEepreTUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, MOJy4eHUsI HOBBIX MaTEpPHUANOB C 3aJaHHBIMH CBOMCTBamu. 3ydeHue
(GU3MKK BHOCUT OCHOBHOM BKJIaJq B (OPMHUPOBAHHWE E€CTECTBEHHO-HAYyYHOUN
KapTUHBI MHpa oOydyarouierocs, B (opMupoBaHHe YMEHH MPUMEHSTH HAy4YHBIH
METO/I TO3HAHUS TPHU BBITIOJHEHUN UMHU Y4€OHBIX HCCIEOBaHUH.

B ocHoBy Kkypca (hu3uku Ha ypOBHE CpeIHEro 001Iero oopazoBaHus MOJI0KEH
pAI Uael, KOTOpbIe MOYKHO PacCMaTpUBaTh KaK MPUHLHUIBI €r0 IOCTPOEHHUS.

Hoea uenocmunocmu. B COOTBETCTBUU C HEU KypC SBIBIETCA JIOTMYECKHU
3aBEpPIIEHHBIM, OH COJIEP)KUT MaTepual U3 BCEX Pa3fesioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIIACCHYECKOM, TaK U COBPEMEHHOM (U3HKH.

Hoea zenepanuzauyuu. B cooTBeTCTBUU C HEW MaTepuan Kypca (HU3UKHU
o0OBeMHEH BOKpYr Qu3nyeckux Teopud. Beaymmum B Kypce sBiseTcs
dbopMHpoBaHUE 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
IPEeANoJiaraeT 3HaKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKHUX U TEXHOJOTHUYECKHUX
NPWIOKEHUN M3YYEHHBIX TEOpHil M 3akoHOB. IIpu »TOM paccMarpuBaroTcs Ha
YpOBHE OOMIMX MpPEACTABICHUN M COBPEMEHHBbIE TEXHUYECKHE YCTPONCTBA, U
TEXHOJIOTUH.

Hoea 3Kkonozuzayuu peanusyeTcss IMOCPEACTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKMM TpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHMKH M TEXHOJOTHH, a TakkKe OOCYXKIEHUS
po0JieM pallMOHAIBHOTO MPUPOIOTIONB30BAHUS U HKOJIOTHYECKOM 0€30MacHOCTH.

OcBoeHnue cojiepkaHusi MPorpaMMBbl Mo (PU3HMKE JTOJBKHO OBITH MOCTPOCHO Ha
NPUHIIMIIAX CUCTEMHO-AESITeIbHOCTHOTO noaxoaa. Jns dusuku peanmsanus 3TUX
NPUHIIMIIOB 0a3UpyeTcsl Ha UCIOJIb30BAHUM CAMOCTOSATEILHOTO SKCIIEPUMEHTa KaK
MOCTOSIHHO JAeicTBytomero (Qakropa ydeOHoro mpouecca. ns yriayO0iaéHHOro
YPOBHS — D3TO CHUCTEMAa CaMOCTOSITEJIBHOTO YYEHHUYECKOIO SKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTANIbHBIC YYCHUYECKHE OIBITHI TMPU HW3YYCHHUH HOBOTO
Marepuaia, JJabopaTopHble pabOThl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOXKHBI
IBa crocoba peanuzanuu  (U3MYECKOr0 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
IPOBOJATCS B Tpoliecce u3ydeHus paszzaena (temsl). [Ipu stom mon pabGoramu
MpaKkTUKyMa TIOHMMAETCsS CaMOCTOSITENIbHOE HCCIeIOBaHUE, KOTOPOE MPOBOJAUTCS
10 PYKOBOJICTBY CBEPHYTOTr'0, 0000IIEHHOTO BH1a 0€3 MOIIaroBoi HHCTPYKIIUH.

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

Bonpiioe BHUMaHWE yIENAETCS PEIICHUIO PacYETHBIX M KaueCTBEHHBIX
3amad. [Ipu 3TOM 171 pacUETHBIX 3aj1ad MPUOPUTETOM SIBISIOTCS 3aJladud C SIBHO
3aITaHHOM W HESBHO 3aJJaHHOW (YU3UYECKOW 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 3aJjaHusl Ha OOBsSCHEHHE/TIpeACKa3aHUe MPOTEKAHUS
(bU3UYECKUX SIBJICHUM U TMPOIECCOB B OKPYXKAIOIIECH KU3HU, TpeOyrolue BeIOOpa
(bU3UIECKON MO ISl CUTYaIluy MTPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanmsiMu DPI'OC COO k MarepuagbHO-
TEXHUYECKOMY OOECIICUeHHIO0 Y4eOHOro Imporecca Kypc (PU3MKU YIriIyOJaEHHOTO
YPOBHSI Ha YPOBHE CpeHEro o01ero oopa3oBaHus JOJDKEH U3YdaThCs B YCIOBUSX
npeaMeTHoro kabuHeta. B kabuHeTe GUBMKH JODKHO OBITH HE0oOXOAUMOE
nabopatopHoe 00OpyJAOBaHUE I BBIMOJHEHHS YKa3aHHBIX B MpOrpamMMme I10
(¢hU3MKe YYCHHUYECKHX OIMBITOB, Ja0OpAaTOPHBIX PabOT M PadOT MpaKTUKyMa, a
TaKKe JIEMOHCTPAIMOHHOE 000PYI0BaHHE.

JleMoHcTpanimoHHOe o0opyaoBaHue (OPMUPYETCS B COOTBETCTBHUU C
OPUHIIMIIOM MHUHUMQJIBHOM JOCTATOYHOCTH U OOECIEUHMBAET IMOCTAHOBKY
NEePEUYUCICHHBIX B TIporpaMme 1o (U3UKE KIFYEBBIX JIEMOHCTpALMK s
UCCICOBAHUS  M3yYaeMbIX SIBJICHHMH W  TPOILECCOB, OMIHUPHUYECKUX U
(dbyHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHHYECKUX TPUMCHEHUH.

JlaGopatopHoe oOopyaoBaHHE I8 YUYCHHMYECKUX TMPAKTUUECKUX padoT
dbopmupyeTcs B BHJIE TEMAaTHUUYECKUX KOMIUIEKTOB M OOECIeuuBaeTCsl 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 LIEJIIMH H3yYCHHUS (PU3MKH B 00IIeM 00pa30BaHHUH SIBIISFOTCS:

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

pa3BHTHE TPEACTABICHUH O HAyYHOM METOJE IO3HAHHMS W (POPMHUpPOBAHHUE
MCCJIEI0BATEILCKOTO OTHOIICHUS K OKPY KAIOITUM SIBJICHUSIM;

(dbopMHpOBaHUE HAYYHOTO MHPOBO33PCHHs KaK pe3yJjbTaTa M3yYeHHS OCHOB
CTPOCHUS MaTEepPUH M PyHIAMEHTAIILHBIX 3aKOHOB (DPU3HKHU;

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

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

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

JlocTkeHne 3TUX Ieliel oOecleuynBaeTCs pelicHUEM CIICAYIONUX 3a7a4 B
npolecce N3yYeHUs Kypca GU3NKH Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHus:

NPHOOPETCHHE CUCTEMBbI 3HAHUN 00 0OMMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHSIX, BKJIIOYAst MEXaHUKY, MOJICKYJIIPHY O bu3uKy,
AJIEKTPOANHAMUKY, KBAHTOBYIO (PU3HKY M 3JIEMEHTBI aCTPOPU3UKHY;

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

OCBOCHHE CIIOCOOOB pEIICHUS pPa3IuYHBIX 3a7a4 C SBHO 3aJaHHOM
bu3nYecKol MOJENbI0, 3a/ad, MOJAPa3yMEBAIONIUX CAMOCTOSTEIIBHOE CO3JIaHHE
bu3nYecKol MOJCNH, aJeKBaTHOW YCJIOBHSAM 3aJlayd, B TOM 4YHCJIC 3amad
WH)XKCHEPHOT'O XapaKTepa;

NOHMMaHWe (PU3NYECKMX OCHOB M TMPUHIUIIOB JCHCTBUS TEXHUYCCKUX
YCTPOHCTB U TEXHOJOTUYECKUX POIIECCOB, UX BIMSHUSA Ha OKPYXKAIOIIYIO CPEIY;

OBJIaJICHUE METOJaMH CaMOCTOSITCIIBHOT'O ITUTAHHUPOBAHUS M IPOBEICHHS
bU3MYECKUX OKCIEPUMEHTOB, aHalIW3a W HMHTEpIpeTaluu  HHOOpMaIuH,
OTIpEJICIICHHS JIOCTOBEPHOCTH TTOJIYYCHHOTO pe3y/IbTaTa;

CO37aHUE YCIIOBHHM JUIS Pa3BUTHS YMEHHH IPOCKTHO-HCCIICIOBATEIBCKOM,
TBOPYECKOM JIeITCITLHOCTH;



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

B cootBerctBun ¢ TpeboBanusamu DI'OC COO yrinyOn€HHBIH YpPOBEHb
U3ydyeHus ydyeOHoro mpeameTra «@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 orpoautcs 340 vacos: B 10 kinacce — 170 gacoB (5 9acoB B HEACINIO),
B 11 knacce — 170 gacoB (5 4acoB B HEZEIIO).

[Ipennaraemspiii B mporpamme 1o (u3MKe TMepedeHb J1abOpaTOPHBIX 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 — pyHImamMeHTaapHas HayKa o nmpupoje. HaydHsiii MeToa mo3HaHus U
METObI UCCIICIOBAHUS (DU3NUSCKUX SIBJICHUM.

OKCIIEpUMEHT 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  u3MepeHUd  Pu3nUeckux  BeauuyuH  (aOCONIFOTHAsA W
OTHOCHUTEJIbHA ).

MopenupoBanue (PU3NUECKUX SBICHUN M MPOIECCOB (MaTepHalibHasl TOYKa,
aOCOJIFOTHO TBEPJOE TENo, HieadbHas KUIAKOCTb, HIACAIBHBIM Ta3, TOUYCUHBIN
3apsin). ['umore3a. @U3MYECKHil 3aKOH, TPAHUIIBI €70 MpUMEeHUMOCTH. Du3nueckas
TEeopHs.

Pons n mecto ¢uzuku B GOpMHUPOBAHUU COBPEMEHHOW HAayYHON KapTHHBI
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 o ¢usuke. [Ipumepsl n3mepeHus
(U3UYECKUX BEIMYUH MPU MTOMOITH KOMITBIOTEPHBIX JATYHKOB.

Pa3nena 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABmKeHHe. OTHOCHUTENBLHOCTh MEXAaHUYECKOrO JIBHIKEHHS.
Cucrema otcuéTa.

[Ipsimast m oOpaTHast 3a/1au MEXaHUKH.

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

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

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

CBoOonHOe TmajieHre. YCKOpEeHHEe CBOOOJHOTO MajaeHus. J[BrkeHue Tena,
OpOIIIEHHOTO TIOJ] YIJIOM K TOPH30HTY. 3aBHCUMOCTh KOOPJAMHAT, CKOPOCTH U
YCKOPEHHUS MaTEePHUATbLHON TOUYKU OT BPEMEHU U UX TpapuKH.



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

TexHuueckue YCTpPOWCTBA W TEXHOJOTMYECKHUE TMPOLECCHl: CIUIOMETD,
NBW)KEHUE CHApAOB, IEMHBIE, MIeCTepEHYAThle U PEMEHHBIE Iepenayd,
CKOPOCTHBIC JTU(DTHI.

Jemoncmpayuu.

Mojenb cucTeMbl OTCUETA, WIUIKOCTPALIMS KMHEMATHUUYECKUX XapaKTEPUCTHK
JIBHOKCHUS.

Crioco0OBI HCCIIeIOBAHUS IBKECHUM.

NnmrocTpanus mpeaeabHOoro 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 MaJIcHUs (pexoMeHI0BaHO
UCITIOJIb30BaHME ITU(POBOI Jab0paTOpun).

N3ydenne nBWXKEHUsA Tella, OpPOIIEHHOTO TOpu30HTalbHO. IIpoBepka
TUIIOTE3bl O TMPSAMOM MNPOMOPILMOHATBHON 3aBUCHUMOCTH MEXKIY JalbHOCTHIO
noJIETa U HAYAJIbHOM CKOPOCTHIO Tela.

N3ydyenne ABMXKEHUSI Tejla MO OKPYKHOCTH C TIOCTOSHHOM MO MOIYJIO
CKOPOCTBIO.

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

Tema 2. /lunamuxa.



[TepBbiii 3akoH HproToHa. HMHepumanbHbie cuctembl orcuéta. [IpuHiun
otHocuTenbHOCTH ['anumnes. HenHepuumanbHble cUCTEMBI OTCYETa (ONMpEAEIIECHUE,
IpUMEPHI).

Macca tena. Cuna. IlpuHIMn cynepno3unuu cuil.

Bropoit 3akon HeroTOHA 1151 MaTepUAITBHOM TOYKH.

Tperuii 3akoH HproToHa U151 MatepuaibHbIX TOYEK.

3aKOH BCEMHUPHOI'O TATOTEHUS. OKBHUBAJIEHTHOCTh TIPABUTAIMOHHON H
UHEPTHOI MacCHhI.

Cuna TsSXKeCTH. 3aBUCUMOCTh YCKOPEHHS CBOOOIHOTO MaJ€HHS 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 IBUKEHHUS.

Hasnenue. ['mapocratnueckoe aasieHue. 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 MAaCChl TEJa 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 padbomol, npaKmuKym.

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 3aBUCHUMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIUX B MPYXKHHE 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 NBUXKEeHUsS 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,
CTPOUTENBHBINA KpaH, peléTyaThie KOHCTPYKIIUU.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bune paBHOBecHs.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, NPAKMUKYM.

HccnenoBanue yciaoBHl paBHOBECHs TBEPAOTO Tela, MMEIOIIETO OCh
BpaIllCHHUS.

KoHcTpynpoBanue KpOHIITEHHOB U PacU€T CHII yIIPYTOCTH.

N3yyenue ycTOMYMBOCTH TBEPIOTO TeJa, UMEIOIIETO MIIOIIAlb OMOPHI.

Tema 4. 3axonvl coxpanenus ¢ mexanuke.

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

Wmmynbe cuitbl U UI3MEHEHUE UMITYJIbCa Tela.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTBHOE BUKEHHE.

MowmeHT umnyiibca MarepuaidbHOM Touku. [IpeicTaBieHHe O COXpaHEHHH
MOMEHTa UMITYJbCa B EHTPAIbHBIX MOJISX.

PaGorta cuipl Ha MaloM M Ha KOHEYHOM MepemMelleHud. [ 'paduueckoe
npeJcTapieHue paboThl CUJIBL.

MoOIIHOCTL CHIIBL.

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



[loTeHuManbHble W HENOTEHUUAJbHbIE CHWIbL. [loTeHUManbHasE »HEPTHS.
[loTennuanbHas sHeprust ynpyro nepopmupoBaHHod npykuHbl. [loTeHImanbHas
SHEPIusl Tella B OJHOPOJHOM TI'paBUTAUMOHHOM rmoje. lloreHnumanbHas sHeprus
TeJa B TPABUTALIMOHHOM TI0JIe OJIHOPOJIHOTO Iapa (BHYTpH U BHe miapa). Bropas
KOCMHYECKasi CKOPOCTh. TpeThs KOCMUYECKAsE CKOPOCTb.

Cs3b pabOThl HEMOTEHIMAIBHBIX CHJI C W3MEHEHHMEM MEXaHUYEeCKOM
SHEPIUH CUCTEMBI TEJ. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue v Heynpyrue cTOJIKHOBEHHS.

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

TexHuueckne yCcTpoWCTBa U TEXHOJOTMUYECKHE IMPOLIECCHI: TBUKEHUE PAKET,
BOJIOMET, KOMEp, MNPYXKUHHBIM MUCTOJIET, TUPOCKON, (UrypHoe KaTraHue Ha
KOHBKaXx.

Jemoncmpayuu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE BUXEHUE.

N3mepenne MOITHOCTHU CHUJIBI.

W3meHeHue 3Hepruu Tela Mpu COBEPIICHUU PAOOTHI.

B3anMHble TpeBpallleHHs] KUHETUYECKOM M MOTEHUHUAIBHOW SHEpPruil mnpu
JNEUCTBUM 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 TITM, CKOPOCTH MOJENU JJIEKTPOMOOWIIS U MOIIHOCTH
CHUJIBI 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 NIPYKUHBI ¢ pabOTOM CHIIBI
TPEHUS.

Omnpenenenne pabOThl CHIIBI TPEHHUS TPHU JABIXKCHHHM Tella MO0 HAKJIOHHOM
IUIOCKOCTH.

Paznen 3. Moaekyasipuast Gu3nKa 1 TepMOIAMHAMUKA.

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOI MEOPUU.

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



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

TemoBoe paBHOBecue. TemmepaTypa u crnocoObl e€ m3mepenus. Illkama
temmneparyp Llenbcus.

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

l'azoBbie 3akoHbl. YpaBHeHue MeneneeBa—Kmnanelipona. AOcomroTHas
temriepatypa (mkana temneparyp KenbBuna). 3akon Jlanbrona. M3omporeccs B
UJCAIBHOM Ta3e C TIOCTOSIHHBIM KOJUYECTBOM BemiecTBa. ['paduueckoe
npeJiCTaBlIeHnEe U30IMPOIIECCOB: 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 TeMIIepaTyphbl TEPMOIUHAMUYECKON CUCTEMBI CO CpEIHEM
KHMHETUYECKOM SHEPIUEN MOCTYNATENbHOTO TEIIOBOTO JBHXKEHUS €€ YACTHIL.

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

Jemoncmpayuu.

Mopenu ABUKEHUS YaCTHI] BEIIECTBA.

Mopnenb 6pOyHOBCKOTO ABUKEHUS.

Buneoponnk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHUS.

HNuddy3us KuakocTe.

Mognens onbita HTepHa.

[TpuTsi’keHne MOJIEKYIL.

Mopenu KpucTayuIM4ecKuX PemETOK.

HaGmronenue u uccieqoBaHue N30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, nPaKmuKym.

HccnenoBanne Tporecca YCTAaHOBICHHMS TEIUIOBOTO PABHOBECUS MPH
TeII000MeHE MEXKy TOpsYeii U XOJ0JHOM BOJIOM.

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

N3yueHne n30XOpHOro Mpouecca.

N3yuyenue nzobapHoro mpoiecca.

IIpoBepka ypaBHEHUS! COCTOSIHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmonunamuueckas (TJl) cucrema. 3agaHue BHENIHUX YCIOBUU IS
TEPMOAMHAMHUUYECKON cUCTEMBI. BHemHre U BHyTpeHHUE napaMeTpshl. [lapameTpsl
TEPMOAMHAMHUYECKON CUCTEMBbl KaK CPEJHHE 3HAYEHHs BEIUYHMH, OMMCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hauamo tepmoaumHamuku. (CamMompou3BOJIbHAA  peakcaius
TEPMOJIMHAMHYECKON CUCTEMBI K TETUIOBOMY PaBHOBECHIO.

Mogenb wuaeanbHOr0 Tra3za B TEPMOJWHAMUKE — CHCTEMa YpaBHEHUM:
ypaBHeHUEe MenaeneeBa—KianelipoHa U BBIpAKEHUE JJIsi BHYTPEHHEW SHEPrUm.
VYcinoBus IPUMEHUMOCTH 3TOW MOJIENIA: HU3Kass KOHIEHTPAIUs YACTUI], BHICOKHE
TeMneparypsl. BolpakeHue Jjis BHYTPEHHEH SHEPrUr OJJHOATOMHOTO HJI€aIbHOTO
rasa.

KBazucraruyeckue U HECTATUUECKHUE TTPOIIECCHI.

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

Temnonepenaua  kak  cnoco®  WU3MEHEHHMS  BHYTPEHHEH  DHEpPruu
TePMOJMHAMHMYECKON  cucTeMbl 0e3  coBepmieHuss paboThl.  KoHBekIus,
TETUIONPOBOIHOCTD, U3TyUYCHHE.

KomnuectBo TeminoTel. TermoéMKocTh Tena. YAenbHas W MOJIsIpHAs
TEIUIOEMKOCTH BelllecTBAa. YpaBHeHME Mailepa. YienpHas TemjaoTa CropaHus
tormBa. Pacuér komuuecTBa TEIUIOTHI TpH  Temionepenade. I[lonstue o0
aguabaTHOM TIpoIriecce.

[lepBblii 3ak0OH TepMoAMHAMUKH. BHyTpeHHss odHeprud. KomandecTBo
TEIJIOTBI W paboTa Kak Mepbl H3MEHEHHS  BHYTPCHHEH  OSHEpruu
TEPMOJIMHAMHYECKON CUCTEMBI.

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

Btopoii 3akoH TEepMOJMHAMUKHA JIS HEPABHOBECHBIX  IPOIIECCOB:
HEBO3MOJXKHO TIepeaaTh TEIJIOTY OT 0oJiee XOJI0HOro Tejla K Ooyiee HarpeToMmy 0e3
komreHcaruu (Kiaysuyc). HeoGpaTuMocTh mMpUpOAHBIX MPOIECCOB.

[TpuHumne! nectBus TermoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenne KIIJI. [ukm Kapno.

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

TexHuueckue yCTpONUCTBA M TEXHOJOTMYECKUE IPOILECCHI: XOJOIUIbHUK,
KOHJUIIMOHEP, AW3EJIbHBIH W KapOIOpaTOpPHBIM JBUTATENH, IMapoBas TypOuWHa,
MOJIyYCHUE CBEPXHUZKUX TEMIIEPATYp, YTWIU3ALUS «TEIJIOBBIX» OTXOJOB C
UCITOJIb30BAaHUEM TEIIOBOT'O HACOCA, YTHIIM3AIMS OMOOPTaHWYECKOTO TOTUTMBA JIJIs
BBIPAOOTKHU «TETUIOBOM» U JIEKTPOIHEPTHUH.

Jemoncmpayuu.

N3meneHnne remnepaTypbl IpU ainadaTHueCKOM PaCIIMPECHHH.

Bo3ayminoe orauso.

CpaBHeHME yACIBHBIX TEINIOEMKOCTEN BEILIECTB.



CriocoObl U3MEHEHMsI BHYTPEHHEN YHEPTHUU.

HccnenoBanue annabaTHOTO MpoIecca.

KomnbroTepHble MOJENIN TEMIOBBIX IBUTATENECH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, nPAKmuKym.

N3mepenue yaenbHON TEIIOEMKOCTH.

HccnenoBanue nporecca OCTHIBAHUS BEILIECTBA.

HccnenoBanue annabaTHOTO MpoIecca.

N3yueHne B3aMMOCBSI3M JHEPTUM MEKMOJIEKYJSIPHOTO B3aUMOJCHCTBUS H
TEMIIEPATYPhl KUTIEHUS KUIKOCTEM.

Tema 3. Acpecamnvle cocmoanusa eeujecmea. Pazosvie nepexoonl.

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

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

BrnaxHocTh Bo3ayxa. AOCOIIOTHAS U OTHOCUTENbHAS BIIAYKHOCTD.

Tsépnoe Teno. Kpucramnmueckue u amopdubie Tena. AHU30TPOINUS CBOWMCTB
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.
Kanumsipasle siBienus. JaBneHue noa MCKpUBIEHHON OBEPXHOCTHIO KUIAKOCTH.
®opmyia Jlamnaca.

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

Jemoncmpayuu.

TennoBoe pacunpeHue.

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenwne. Kunenne npu noHUKEHHOM JaBIEHUU.

N3mepenue cuibl HOBEPXHOCTHOTO HATSKEHUS.

OMnBITHl C MBUTBHBIMH TUIEHKAMH.

CmauuBanue.



Kanumsipasie siBIeHUS.

Mopenn HEHbBIOTOHOBCKOM 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 OLIEHKAa MacChl IMapoB B
NOMEUIEHUHU.

N3mepenue koddpuiineHTa NToOBEpXHOCTHOTO HATSKEHHUS.

N3mepenue monyins FOHra.

UccnenoBanure 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  TMOJYIPOBOJIHUKH.
DNeMEeHTapHbId BJIEKTPUUYECKUN 3apsAn. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsaa.

B3aumoperictaue 3apsnoB. Toueunsie 3apsaabl. 3akoH Kymnona.

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

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

[loTeHUHUaNbHOCTh AJEKTPOCTATHYECKOTO TMOJs. Pa3HOCTh MOTEHLHMAIOB H
HanpsbkeHue. lloTeHnManbHas SHEprus 3apsga B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTeHunan anekTpocTaTuyecKoro nojsi. CBA3b HANPSIKEHHOCTH MOJS U Pa3HOCTH
NOTEHLIUANIOB JUISl DJIEKTPOCTATHYECKOro ToJjig (KaKk OJHOPOJHOrO, Tak W
HEOJHOPOIHOTO).

[TpuHUIMN CyNepnO3UIUN SIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsima. Ilome paBHOMEpHO 3apsbkeHHOU cdepsl. [lone
PaBHOMEPHO 3apsDKEHHOTO Mo 00béMy 1mapa. Ilome paBHOMEpHO 3apsHKEHHOMN
OeCKOHEUHON TUIOCKOCTH. KapTWHBI JUHUNA HaNpsKEHHOCTH HJTHUX TMOJEH U
AKBUIIOTEHIUAJIBHBIX TTOBEPXHOCTE.

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

JIupnexkTpuku B AIEKTPOCTATUYECKOM ToJie. Jusnexrpuueckas
IPOHMUIIAEMOCTD BEIIECTBA.



KonnencaTop. DIeKTpOEMKOCTh KOHAEHCATOPa. DIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpa.

[TapamienbHOE coeMHEHUE KOHIeHcaTopoB. [locnenoBarenbHOE COEIUHEHHE
KOHJIEHCATOPOB.

DHeprus 3apsiKEHHOI0 KOHIEHCATopa.

JIBrKeHHE 3apsSyKEHHOW YaCTULIBI B OJHOPOIHOM 3JIEKTPUUYECKOM TIOJIE.

TexHu4eckre YCTPONCTBA M TEXHOJOTHMYECKHE MPOLECCHI: 3IEKTPOCKOIL,
AIEKTPOMETpP, DIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE JJIEKTPONpPHUOOPOB,
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 IIEKTPUYECKOM IIOJIE.

DneKkTpocTaTuyecKas 3anuTa.

YCTpOUCTBO U IEMCTBUE KOHIEHCATOPA IIOCTOSTHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCaTopa OT IUIOLIAId
IUIACTUH, PACCTOSIHUS MEXKIY HUMH U TUDJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus dIEKTPUUECKOTO OISl 3apsSyKEHHOT0 KOHIEHCATOPa.

3apsika v pa3psika KOHJIEHCcATopa 4Yepe3 PeE3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, nPAKmuKym.

OueHka cuj B3auMOJAECHCTBHS 3apsyKEHHBIX TEII.

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 paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtii 31eKmpuiecKuii mokx.

Cuiia Toka. IlocTOAHHBIN TOK.

VYcnoBusi CylecTBOBaHUS MOCTOSHHOTO 3JIEKTPHUYECKOro TOKa. McTOUHMKH
toka. Hanpsixenune U u DJ1C [,

3akoH OMa 1711 y4acTKa LETH.

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

[locnenoBaTenpHOE, NapaJIeIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOAHUKOB.
Pacuér pa3BeTBNEHHBIX AnekTpuueckux mnenei. [Ipasuna Kupxroda.



Pabota snexrpuueckoro Toka. 3akoH xoyns—JleHna.

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

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

KonzeHncaTop B ienu NOCTOSTHHOTO TOKaA.

TexHuueckre yCTpPOMCTBA M TEXHOJOTHMYECKUE TIPOLIECCHI: aMIIEPMETD,
BOJITMETP, PEOCTAT, CYETYUK DJIEKTPUUECKON IHEPTHH.

Jemoncmpayuu.

N3mepenue cuiibl TOKa U HaIPSKEHUS.

HccnenoBanre 3aBUCHUMOCTH CUJIBI TOKAa OT HAIpPSKEHUS ISl PE3UCTOpA,
JIaMITbl HAaKaJIUBaHUS U CBETOAMO/A.

3aBUCUMOCTh COINPOTHUBIICHUS LWIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IUIOLLA/IN MTONIEPEYHOT0 CEYEHUs U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT COIIPOTUBIICHUS MIPU MOCTOSSHHOM
HaIPSKEHUH.

[Ipssimoe u3mepenne DJ]C. KopoTkoe 3aMbIkaHNE TaJIbBAHUYECKOTO JIEMEHTA
U OLICHKA BHYTPEHHETO COMPOTUBIIEHUS.

Crnioco0bI coenMHEHUsT UCTOYHUKOB Toka, DJC OGaTapeit.

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 3aBUCMMOCTH CHJIBI TOKAa OT HANPSKEHUS MU 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 pazHOCTU MOTEHLUHMAIOB 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. 3aBUCHUMOCTh COINPOTUBIECHHS METAIOB OT
Temneparypsl. CBEpXIPOBOAUMOCTb.



DJNIeKTpUUYECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYUYKOB.

[TonynpoBOHUKH. CobOcTBeHHas " puMecHast POBOJUMOCTH
noJIyripoBoAHUKOB. CBOMCTBa p—n-niepexoa. [1oaynpoBoIHUKOBEIE TTPUOOPHI.

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

DNeKTpUUECKUi TOK B Ta3zaxXx. (CaMOCTOSTENbHBIH M HECAaMOCTOATEIbHBIN
paspsa. PaznuuHble TUMBI CAMOCTOATENIBLHOTO pa3psaa. Monnus. [Ina3ma.

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

Jemoncmpayuu.

3aBUCUMOCTH COMIPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTB 3JEKTPOJIUTOB.

3akoHbl 3nekTposinza dapajes.

HckpoBoii pa3psii U NPpOBOJAUMOCTb BO31yXa.

CpaBHeHME TTPOBOJIUMOCTH METAJIOB U MTOJTYIPOBOJHUKOB.

OIHOCTOPOHHSS TPOBOJUMOCTD TUO/IA.

Yuenuueckuit skcnepumenm, nabopamopusvie pabomul, nPAKMUKYM.

HaGmonenue snekTpomusa.

N3mepenue 3apsiga 0JHOBAJICHTHOIO MOHA.

UccnenoBanne  3aBUCMMOCTA  CONPOTHUBICHUST  TEPMOPE3UCTOpA  OT
TeMIEpPaTyphl.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU AUOAA.

DU3NYEeCKUI MPAKTUKYM.

Cnioco0b1 n3MepeHus (GU3NIECKUX BEITMYHH C UCIIOJH30BAHUEM aHAJIOTOBBIX
U IUQPPOBBIX U3MEPUTEIIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOGCOTIOTHBIE U OTHOCHUTEJIBHBIC IMOTPEITHOCTH U3MEPEeHHUI (PU3NYECKUX BEIUUKH.
OrueHka rpaHull OrPEITHOCTEMN.

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

MexnpeaMeTHbIE CBSI3H.

N3yuenne xkypca Qusukn yrinyonéaHoro ypoBHs B 10 kimacce
OCYILIECTBIIAETCS C YUETOM COAEPKATEIbHBIX MEKIIPEIMETHBIX CBI3€HM 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: peuieHUe CUCTEMbl YypaBHeHWH. JIuHeiHas QyHKIUA,
napabosna, runep6oia, ux rpaguku u cBoiictBa. Tpuronomerpuueckue QyHKIIUH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIAECTBO.
BekTopsl U UX MPOEKLIMH HA OCH KOOPJMHAT, CIIOKEHNE BEKTOPOB.

Bbuonozua: mexanndeckoe ABIKEHHE B ®KUBOU mpupoze, auddysus, ocMoc,
TEMJI000MEH JKHUBBIX OPraHU3MOB, TEIJIOBOE 3arps3HEHUE OKPYXKAIOUIEH Cpesbl,
yTHIM3aIuss OMOOPraHMYECKOro TOIUIMBA Il  BBIPAOOTKH  «TEIJIOBOM» U
ANEKTPOIHEPTUH, IOBEPXHOCTHOE HATSHKEHUE U KAaIMJUISIPHBIE 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 Ta3oB, )KUAKUE KPUCTAJUIbI, SIEKTPUUECKUE
CBOMCTBAa METAJIJIOB, 3JIEKTPOIUTHYECKAS] JUCCOLMALINS, TaTbBaHUKA, JIEKTPOHHAS
MUKPOCKOIIHSI.

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

Texnonozcua: npeobpa3zoBaHue ABUKEHUN C UCIOJIb30BAaHUEM MEXAHH3MOB,
Y4€T CYXOTO M IKUIAKONO TPEHHS B TEXHUKE, CTATUYECKHE KOHCTPYKIUH
(KpOHIITENH, peméTyaTbie KOHCTPYKIIMHU), KCIIOJNIb30BAHUE 3aKOHOB COXPAHECHMS
MEXaHMKH B TE€XHUKE (THMPOCKOIN, BOJOMET WU APYTHE), JABUTaTeIb BHYTPEHHETO
cropanusi, nmapoBas TypOuHa, OBITOBON XOJOIUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
NOJIyYEHUSI COBPEMEHHBIX MAaTepuajgoB, B TOM YHWCIE HAHOMATEepUaJOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTAaTHYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONpPHUOOpPOB,
ra3opas3psiiHbIE JTaMIIbl, TOJIYIPOBOIHUKOBBIE TPUOOPHI, TAIbBAHHKA.

11 KIJACC

Paznen 4. JiekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumopelicTBue TOCTOSHHBIX MAarHMTOB M TPOBOJHUKOB C TOKOM.
MarautHoe mosne. BekTtop MarHuTHOM uWHAYKIUU. [IpuHUMN Cynepno3uinuu
MAarHUTHBIX MOJIEH. JINHUM MarHUTHOW WHIYKIIHH.

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

Cuna AMnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenna, e€ HanpaBjiIeHUE U MOYJb. J[BUKEHHE 3apsiAKEHHOW YaCTHUIIbI
B OJTHOPOJHOM MarHuTHOM Tose. PaGota cubl JlopeHiia.

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



TexHuueckue YCTpOﬁCTBa N TCXHOJOTHMYCCKHUC IIPOLCCChI: IIPUMCHCHHC

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

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

KapTuna nuHui MarHUTHOM 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 ITOJIE.

[TpunIun TIEUCTBHUS 3JIEKTPOU3MEPUTEITBHOTO npudopa
MAarHUTORJIEKTPUUECKON 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 MAarHUTHOM
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.

DHEPrusi 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 MHAYKIIMM OT CKOPOCTH HU3MEHEHUS
MarHUTHOT'O ITOTOKa.



[TpaBuiio Jlenna.

[Tagenne MarauTa B aJlOMHHUEBOM (MEIHOMN) TpyOe.

SBiIeHNE CAaMOMHYKIIUH.

Uccnenoanue 3apucumoctd IJC caMOMHIYKIIMU OT CKOPOCTH U3MEHEHUS
CHIIBI TOKA B IICITH.

Yuenuueckuit skcnepumenm, nabopamopusvie pabomuol, nPAKMUKYM.

UccnenoBanue sBICHUS 3JIEKTPOMArHUTHON UHTYKITUU.

Onpenenenne UHAYKIIUM BUXPEBOTO MAarHUTHOTO TIOJISI.

HccnenoBanue sIBICHUS CAMOUHIYKITUU.

COopka MoJieny JIEKTPOMArHuTHOTO TeHepaTopa.

Pa3nea 5. Kosedoanua u BOJIHEBI.

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. Ilepwon ManabiX CBOOOJHBIX 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 KojaeOaHuii 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.
Pe3onanc HanpsikeHUN.

Uneanbubiii  Tpanchopmatop. IlpomsBoacTBo, mepenadya U MOTpeOJICHHE
ANEKTPUYECKON SHEPTUU.

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

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

Jemoncmpayuu.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHMUSI.

3aBUCUMOCTh YaCTOThI CBOOOIHBIX KOJIEOAHHUM OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpA.

OcuumiorpaMMBbl JIEKTPOMAarHUTHBIX KOJIeOaHMiA.

['eneparop He3aTyXaroUMX 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 M KOHJEHCATOPA.

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.

HaGmroeHne 351eKTpoOMarHuTHOTO Pe30HaHca.

HccnenoBanue paboThl HCTOUHUKOB CBETA B 1T MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUMHBLE 8OJIHBL.

MexaHnnyeckue BOJHBI, YCIOBHS HMX pacnpoctpaHeHus. I[lonepedynsie u
poa0JibHBIE BOJHBL. Ilepuon, CKOpOCTh pacHpOCTpaHEHWsT U JJIMHA BOJIHBI.
CRoiicTBa MEXaHUYECKHX BOJIH: OTpakeHHUE, IpeoMJIeHHe, UHTep]epeHIus u
nudpaKius.

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

[IIymoBO€ 3arpsi3HEHNE OKPYKAIOIIECH CpEeIbI.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUSI M3JYYEHUS 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 TeNEeBUACHM. Pagunonokanus.

DJIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYIKAIOIIECH CpeIbl.

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

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.

AKYyCTHYECKHUI pe30HAHC.

CgolicTBa yJIbTpa3ByKa U €ro NIpuMeHEHHUE.

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

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpakeHHUE,
peJIoMJICHHE, TTOJIspu3aIus, Tudpakius, HHTepdepeHITHS.

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 pacnpOCTpaHEHHE CBETa B OJHOpPOAHOU cpexe. JIyu cBera.
ToyeuyHbIil UICTOYHUK CBETA.

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

[Ipenomienue cBeta. 3aKOHbBI MIPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKa3aTENb
npenoMiieHus. OTHOCUTENbHBINA TTOKa3aTeNnb npeaomiaeHus. [IocToOsIHCTBO 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 OEJIOro CBETA.
LiBer.

IlonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIil yron MoaHOrO BHYTPEHHETO
OTpPa’KEHHUS.

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

dopMyJia TOHKOM JIMH3bI. Y BEIIMYCHUE, JaBAEMOE JINH30MU.

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

OnTuueckue npubopsl. Paspemaromas criocoOHOCTh. ['1a3 kak ontuyeckas
cucTeMa.

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas ontuka. HWuTepdepenmus cBera. KorepeHTHblE HCTOYHHKH.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B UHTep(EpEeHIIMOHHON
KapTUHE OT JABYX KOTE€pEeHTHBIX MCTOYHHKOB. [IpuMepsl KilaccMuecKux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakuusa cseta. JudpakiumoHHas peméTka. YciaoBHe HAOIIOACHUS
IJIABHBIX ~MAaKCUMYMOB TIpM NaJ€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKkIUOHHYIO PEIIETKY.

[Tonsipu3zanms ceera.

TexHuueckne yCTpPOMCTBA M TEXHOJOTHYECKHE TIPOLIECCHI: OYKH, JIYIa,
nepuckorn, (oTroanmnapar, MHUKPOCKON, MPOEKIMOHHBIM armapaT, MpPOCBETICHHUE
OIITHUKH, BOJIOKOHHASI ONTHKA, AUPPAKIIMOHHAS PEeIIETKA.

Jemoncmpayuu.

3aKOHBI OTPA’KEHHUSI CBETA.



HccnenoBanne NpesioMJICHUs CBETA.

HaGnronenre 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.

HaGnronenue 1BETOB TOHKUX TIEHOK.

HaGmonenune nudpakinu ceera.

N3yuenne nudpakiiMOHHOW PEIETKH.

HaGmonenne nudpakiimOHHOTO CIIEKTpA.

HaGmronenue nucnepcuu cBera.

HaGmronenue nosisipu3aiuu CBeTa.

[IpuMeHeHue MONSIPOUIOB ISl U3YUYEHUS] MEXaHUUYECKUX HAIPSKEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomul, nPAKmMuKym.

N3mepenue nokazaresns npeaoMiIeHus: CTeKIa.

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

N3mepenne poKyCHOro pacCTOSIHUS pacCeUBAIONINX JTUH3.

[Tony4yenue 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 nossipru3anuu CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuyenue naTepdepeHInm Ja3epHOTO U3TYUYSHHS 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  Kiaccu4yeckol — MexaHuku.  [loctynaTel
CHEUUAIBHONW TEOPUU OTHOCUTEIBHOCTH.

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

DHeprusi U UMIYJIbC PEISATUBUCTCKON 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 (M3JIydyeHUE 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 1ist potoaddexra. «KpacHas rpanuna» porodddexra.

JlaBnenne cBeta (B YACTHOCTH, JaBJEHHWE CBeTa Ha aOCOJIIOTHO
MOTJIOMIAONIYI0 M a0COJIOTHO OTpakarollyto moBepxHocTh). Ombitel I1. H.
JleOenena.

BosnHoBbie cBolicTBa yactull. Bonusl ne bpoins. [{nvnaa BonHbl Ae bpoiiis u
pasMepbl 00JacTH JIOKaNW3alMu JABWXKYyIIeWcs yacTuibl. KopmyckymnsipHo-
BOJIHOBOM Ayanu3Mm. [{udpakius 31eKTpOHOB Ha KpHUCTaJIIax.

Crneunduka nzmepenuit B Mukpomupe. COOTHOIIEHHUST HeoNpeneaéHHOCTeH
I'eiizenbepra.

TexHu4eckre YCTpPOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMenT, (GHOTOJATYMK, TYHHEIBHBI MHUKpPOCKOI, COJIHeUHas Oartapes,
CBETOIUO/.

Jemoncmpayuu.

®dotor(eKT Ha yCTAaHOBKE ¢ IIMHKOBOM IJTACTHHOM.

Hccnenoranue 3akoHOB BHeIHETo GhoTodd dekra.

HccnenoBanne  3aBUCHMOCTH  CONPOTHBJIEHUS  MOJYINPOBOJAHUKOB  OT
OCBEIIEHHOCTH.

CBeToauon.

Conneunas Oartapesi.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, nPAKmuKym.

Hccnenosanue Goropesucropa.

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. U3ny4yenue u norsomenre (pOTOHOB MPHU MEPEX0/ie aTomMa
C OJIHOTO YPOBHS 3HEPTUU HA IPYTOM.



Bunsl ciektpoB. ClIeKTp YpOBHEW 3HEPTUU aTOMa BOJOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U31ydyeHHe cBeta. Jlazep.

TexHuueckne yYCTPONCTBA U TEXHOJIOTMUECKHE MPOLECCHI: CHEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), 1a3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mogens onbita Pezepdopaa.

HaGmronenue nuHedyaThIX CIEKTPOB.

VYeTpoiicTBO U AEHCTBHE CUETUNKA HOHU3UPYIOMINX YACTHII.

Ornpenenenue JIMHbI BOJIHBI J1a3€pPHOTO U3TyUYEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, RPAKMUKYM.

HaGmronenne nuHeM4aToro cekTpa.

HccnenoBaHue CreKTpa pa3peKEHHOrO0 aTOMapHOTO BOJOPOJA U U3MEpPEHHUE
nocTtostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 3j1eMeHMAPHBLIX YACHUY,.

Hyxknonnas moxpens snpa [eiizenOepra—lMBanenko. 3apsia sapa. MaccoBoe
yucio sapa. M30tomnsl.

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

3aKOH paJMOaKTUBHOrO pacnajaa. PaivoakTUBHBIE H30TOINBI B IPUPO/IE.
CBoiicTBa MOHU3UPYIOUIETO H3Iy4YEHHs. BiusHHE pagHMOaKTUBHOCTH HA >KUBBIE
opranu3Msbl. EcrectBenHbid hoH uznyuenus. Jlozumerpus.

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

Snepubie peakiuu. Jlenenue u cunTes anep. Anepusie peaktopsl. [IpodieMbl
YOPaBIsIEMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTMYECKHE aCIEKThl pPa3BUTHS
SAIEPHON SHEPTETUKHU.

Mertozsl perucTpaly U UCCIIEIOBAHMS DIIEMEHTAPHBIX YaCTHII.

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

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

EnuncTBO Qusnyeckoit KapTUHBI MUpA.

TexHu4eckne yCTporCcTBa U TEXHOJIOTHYECKUE MPOLECCHI: JO3UMETpP, KaMepa
Bunbcona, saepHbli peakTop, TEPMOSJAECPHBIN peakTop, aToMHas OomoOa,
MarHUTHO-PEe30HaHCHasi ToMOorpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, nPAKmuKym.

HccnenoBanue TpekoB 4acTuil (110 TOTOBBIM oTorpadusm).

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 OOBSICHEHUS MPUPOJBI
KOCMUYECKUX 00BEKTOB.

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

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

Conneynas cucrema.

Connue. ConHeuHas akTUBHOCTh. McTounnk sHepruu ConHUa U 3BE3.

3BE311bl, X OCHOBHBIE XapaKTEPUCTHUKU. [[narpamMma «CreKTpaibHbIi Kilacc —
CBETUMOCTBY». 3BE3[bI TJIABHOM IMOCIEAOBATEIBbHOCTUA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» I 3BE3] TJIABHOW IMOCIIENOBATEIBHOCTH. BHYTpeHHee cTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3BOIONMU CoJHIA U
3BE3/. DTanbl )KU3HU 3BE3I.

Mineunbiii Ilyts — nama T'amaktuka. [lonmoxkenue u aBwxkeHue CoyiHIA B
lNanaktuke. Tunel ranaktuk. PaguoranakTuku U kBa3zapbl. UEpHbIE ABIPHI B sApPAX
rajgaKkTuK.

Bcenennas. Pacmiupenue Bcenennoit. 3akon Xa06:ma. Pazberanue rajakTuk.
Teopust bossioro B3peiBa. PenmkToBO€ U3IydeHue.

Macmradnas ctpykTypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo6iemMbl aCTPOHOMHUHU.

Yuenuueckue nabnrwoenus.

HaGmronenust 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM
KOMIIBIOTEPHBIX MPUIOKEHUN JIJIsT OTpeIeIeHHs MOJI0KEHHsI 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 BEIUYMH C UCTIOIH30BAHUEM aHAJIOTOBBIX
U TU(POBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTYUKOBBIX CHUCTEM.
AOGCOJIOTHBIE M OTHOCUTEINIbHBIE TTOTPEIIHOCTA U3MEPEHUN (PU3NYECKUX BEIIMYUH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX  HW3MEPEHUM, HCCIEIOBAaHUM  3aBHCUMOCTEU
bu3NYecKX BEJIMYMH, TPOBEpPKA NPEIJIOKEHHBIX THUIoTe3 (BbIOOpP U3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKHX  pazlesiax «YUYEHHMYECKUU  IKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

Ob6o0maromee MOBTOpPEeHHE.



OO6o00mIeHne U cucTeMaTH3alus COIepkKaHUs pas3lieNioB Kypca «MexaHukay,
«MonexynspHas pu3nuka U TepMOAMHAMUKA», «DNEeKTpoauHaMuKkay, «Konebanus
U BOJHBI», «OCHOBBI CHEUUAIBHOW TEOPUHM OTHOCHUTENIbHOCTHY, «KBaHTOBas
busHKa», « JIEMEHThl ACTPOHOMHUH U aCTPODUZUKI».

Ponb Qu3ukum u acTpoHOMHMH B DSKOHOMHMYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHOM U ATHUYECKOM chepax NesTeTbHOCTH YelIOBeKa, POiib U MECTO (PU3UKH
U aCTPOHOMHH B COBPEMEHHOI Hay4YHOW KapTHHE MHUpPA, 3HAUYEHUE OMUCATEIbHOM,
CUCTEMATH3UPYIONIEeH, OOBSICHUTENIbHOW U  MPOTHOCTHUYECKON  QyHKIUH
¢bu3nUeckoil Teopuu, posib GU3NUECKON Teopun B (OPMUPOBAHUU MPEICTABICHUN
0 (Qu3NyYecKON KapTHUHE MHpaA, MECTO (PU3NYECKON KapTHUHBI MUpa B 00IEM pALY
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IIPEACTABICHUN O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H.

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

Meostcnpeomemmnole nonamus, C6A3AHHbIE C UIYYEHUEM MEMO008 HAYYHO20
no3HanuA: SBIICHUE, HAy4HbIH (hakT, rumnoresa, (pusMveckass BEeITWYMHA, 3aKOH,
Teopus, HaOJIOJEHUE, DSKCIEPUMEHT, MOJEIHPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPEIIHOCTH U3MEPEHU, U3MEepUTEIbHBIE PUOOPHI, IMPpOBas TabopaTOPHs.

Mamemamuka: pelieHWE CUCTEMBl ypaBHEHUW. TpPUTOHOMETpHUYECKHE
GyHKUMU: CHHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXECTBO. BEKTOpHI M MX MPOEKUHMH HA OCH KOOPJAWHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie 31MeMeHTapHBIX (QyHKIUNA. [Ipu3Haku mTOMOOUS TPEYrOJBHHUKOB,
oTpeJieNieHHe TUIOIIAIN IIIOCKUX QUTyp U 00bEMa Tell.

buonozusa: »>nextpuyeckue SBICHUS B JKMBOM MpuUpoJe, KojieOaTelabHbIE
IBWKEHHSI B JKMBOM TMPUPOJAE, OHKOJIOTMUECKUE PHUCKU TMpU MPOU3BOACTBE
ANEKTPOIHEPTUH, BJIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYXAIIIEeW  Cpenbl,
YIbTPa3BYKOBasi AWArHOCTMKAa B MEIULHMHE, ONTUYECKUE SIBJICHUSA B KUBOU
OpUPOLE.

Xumusa: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAIUIMYECKAsI CTPYKTYpa TBEPABIX
TeJd, MEXaHU3Mbl OOpa30BaHUS KPUCTAIUIMYECKOM PEIIETKH, CHEKTpaIbHBIN
aHaJu3.

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

Texnonozusa: TPUMEHEHHE TOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANEeKTpoABUTraTeNlb SIkoOU, TeHepaTop MEPEeMEHHOI0 TOKa, WHAYKIIMOHHAS IeYb,
JVHUU 3JEKTponepeaay, 3JI€KTpOABUraTeNb, pajap, paauoNpUEMHUK, TEIEBU30D,
anteHHa, Ttenepon, CBY-meus, ynbTpa3ByKoBas JAHArHOCTUKA B TEXHHKE,



HpOGKHI/IOHHHﬁ allllapaT, BOJIOKOHHAA OIITHKA, COJIHCUHAS 6aTape;I, CIIYTHHUKOBBLIC
HpI/IéMHI/IKI/I, AACPHAA OHCPICTUKA U 9KOJIOTHYCCKUC aCIICKThI eé pa3BUTHA.



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

JIMUHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaTbl OCBOEHUA YydeOHoro mnpeamera «Duzuka»
JOJIKHBI OTPAXKaTh TOTOBHOCTh M CLIOCOOHOCTh 00YUYaIOIIMXCs PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3ULKMEH JMYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHHMX  YOEXKIECHHMH, COOTBETCTBYIOIIHUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHIICKOrO OOIIEeCTBa, PACIIUPEHUE KU3ZHEHHOTO
OTIbITA U OMbITA JESITEILHOCTH B IMPOIIECCE pean3allid OCHOBHBIX HaIpaBJICHHI
BOCIHUTATENILHON JAESTENHHOCTH, B TOM YHCJIE B YaCTH:

rpakAaHCKOr0 BOCIUTAHUA:

e CcOPMUPOBAHHOCTh  TPaXKIAHCKOW  TMO3UIMH  OOydYaroIIerocss  Kak
aKTUBHOT'O U OTBETCTBEHHOT'O WIEHA POCCUIICKOTO 00IIECTBA;

e TMPUHATHE TPAAUIMOHHBIX OOIEYEIOBEUECKUX TYMAaHUCTUYECKUX U
JEMOKPaTHUYECKUX IEHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JESATEIHLHOCTh B MHTEPECAX TPAKIAHCKOTO
oOlIecTBa, Yy4yacTBOBaTh B CaMOYIpaBICHMHM B  00pa3oBaTEIBHOM
OpraHu3aluu;

e yMEHHE B3aUMOJICHCTBOBaTH C  COIMAJIBHBIMM  MHCTUTYTaMH B
COOTBETCTBHH C UX QYHKIIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApHOU U BOJIOHTEPCKOM AESATEIHHOCTH.

NATPUOTHYECKOT0 BOCTIMTAHMS

e CcOPMUPOBAHHOCTb  POCCHUUCKOW  TpaKIaHCKON UJCHTUYHOCTH,
NaTpUOTU3MA;

e IIEHHOCTHOE OTHOLIEHHE K TOCYJapCTBEHHBIM CHMBOJAM, TOCTHKEHHUSIM
POCCUMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

e c(OpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMS, ITUYECKOTO MTOBEJICHUS;

e CIOCOOHOCTH OIIEHWBATHh CUTYAllMI0O M MPUHUMATh OCO3HAHHBIEC pPEIICHUS,
OPUEHTUPYACh HA MOpPAJIbHO-HPABCTBEHHBbIE HOPMBI U ILIEHHOCTH, B TOM
YHClie B IEATEIbHOCTH YUEHOTO;

e OCO3HAHHUE JMYHOTO BKJIAJla B IOCTPOEHUE YCTOWYUBOTO OYIYILIETO.

ICTETHYECKOr0 BOCIIUTAHUA:

e DOCTETUYECKOE OTHOIIEHHE K MHPY, BKIIOYas JCTETHKY HAy4YHOTO

TBOPYECTBA, MPUCYIIETO PUINYECKON HAYKE.
TPYAOBOI'0 BOCTIMTAHUS:



MHTEpPEC K pa3InuyHbIM cepam npodhecCuOHATBHON NeaTeTbHOCTH, B TOM
Yuclie CBS3aHHBIM C (U3UKOM U TEXHUKOH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOp Oyyiiel npodeccur U peain30BbIBaTH COOCTBEHHBIE
’KU3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHMIO M CamMOOOpa30BaHUIO B
00JacTH (PU3UKHU Ha MPOTSKEHUU BCEH KU3HU.

IKOJOIrHI€CKOro BOCIIuTaHuA:

c(OpPMHUPOBAHHOCTh AKOJIOTHYECKON KYJIBTYphI, OCO3HAHHE TII00aTBHOTO
XapakTepa SKOJIOTHYECKUX TPoOIIieM;

TUIAHUPOBAHWE M OCYILIECTBIICHHE JICUCTBUI B OKpYXKalollell cpene Ha
OCHOBE 3HaHMS 1IeJIe YCTOMYHUBOTO Pa3BUTHS YEJIOBEUECTRA;

pacHIMpeHre OmbiTa ACSTENHHOCTH HKOJIOTUYECKON HANpaBICHHOCTH Ha
OCHOBE MMEIOIIMNXCS 3HAHUH MO (pU3UKe.

HEHHOCTH HAYYHOTI'O ITIO3HAHMUA

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKHU;

OCO3HAHHME IIEHHOCTH HAay4YHOH JesTeNHbHOCTH, TOTOBHOCTH B Ipoliecce
U3ydeHHus] (U3UKH OCYIIECTBIISITh MPOCKTHYIO M HCCIEIOBATEIBCKYIO
JEeSTENHHOCTh MHIUBUYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUS
Ba3oBble JJoruyeckue JelicTBUA:

CaMOCTOATENLHO  (OPMYIUPOBATH U  aKTyaJIU3UpPOBATH  MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIpeNeNATh 1N ACSTENBHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUU HUX
TOCTHKEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M TMPOTHUBOPEUUS B pacCMaTpUBAEMBIX
(bU3HYECKUX SABICHUSX;

pa3pabaThiBaTh IUJIaH PEIICHHs MPOOJIEMbI ¢ YYETOM aHaIU3a UMEIOIIUXCS
MaTepHUAIIbHBIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIESITENHOCTh, OIIEHUBATh COOTBETCTBUE
PE3YNIBTATOB LIETSIM, OIIEHUBATH PUCKHU MOCJIEICTBUIN EATEIbHOCTH;
KOOPJIUHUPOBATH M  BBINOJHATH pabOTy B  YCJIOBHUSX peajlbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOI'O B3aUMOJIECHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBnble uccienoBarejabCcKHue JeHCTBUSA:

BJIa/IETh HAYYHON TEPMHUHOJOTHUEH, KIFOYEBHIMHU MOHATUSMU U METOJIAMU
bu3nYecKol HAyKu;



BIAJIETh  HABbIKAMH  Y4eOHO-MCCIICIOBATENIbCKOW W MPOCKTHOU
JESATENIFHOCTH B 00JACTH (DU3HMKHU, CIMOCOOHOCTBIO M TOTOBHOCTHIO K
CaMOCTOSITETLHOMY TIOMCKY METOZIOB pEIIeHUs 3amad  (hU3MIecKoro
COJIEpKaHUsl, IPUMEHEHHUIO Pa3IMIHBIX METOIOB TIO3HAHWS;

BJIAJIETh BHUJAMH JCSITEIHLHOCTH [0 TOTYYCHHIO HOBOTO 3HAHHS, €ro
MHTEPIpETaIliH, TPeoOpa30BaHUIO U MPUMEHEHHIO B PA3TMYHBIX YIeOHBIX
CUTyaIlUsX, B TOM YHCIIe NPH CO3/IaHWU YYEeOHBIX MPOEKTOB B 00JIACTH
bu3uKY;

BBISIBIIATh TPUYMHHO-CIICJCTBEHHBIE CBS3M W aKTyaJIM3UpOBATh 3alady,
BBIIBUTATh THIIOTE3y €€ peIIeHus, HaXOAWTh AapryMEHTBhI IS
J0Ka3aTeNbCTBA CBOMX YTBEPXKICHMI, 3a/1aBaTh MapaMmeTpbl U KPUTCPHUU
peleHus;

aHAJIM3UPOBATh IIOJIYYCHHBIE B XOJI€ PEIICHUs 3aJa4yd Pe3yJbTaThl,
KPUTHUYECKU OIICHUBATh UX IOCTOBEPHOCTH, TPOTHO3UPOBATH H3MEHEHHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh W (POpPMYITUpOBaTh COOCTBEHHBIC 3aJaud B 00pa3oBaTEIbHOMN
AESTELHOCTH, B TOM YHCIIE TIPU U3YYCHUHN (DU3HKH;

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;
YMETh TIEPEHOCUTh 3HAHHWA TIO0 (QU3HKE B MPAKTUYIECKYIO 00JacTh
KHU3HEICITCITHHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;
BBIJIBUTATh HOBBIC HJIEH, MPEJIaraTh OPUTHHAILHBIC MTOIXO0/IbI U PEIICHUS;
CTaBHUThH MPOOJIEMBI U 33/1a49H, IOIYCKAIONINE aTbTePHATHBHBIC PEIICHHS.

Pabora ¢ undpopmaunmeii:

BJIa/IETh HABBIKAMHU MOJNY4YeHUs MH(poOpManuu (PU3NYECKOTO CoAepKaHUs
U3 MCTOYHHUKOB Pa3HBIX THUIIOB, CAMOCTOATEIHHO OCYIIECTBIIATH TMOUCK,
aHaIW3, CUCTEMATH3AIMI0 M HHTEPIpPETaInio MHPOPMAIUU PA3THUUHBIX
BUJIOB U (JOPM TIPEACTABICHHUS;

OLICHMBATh JIOCTOBEPHOCTh UH(OpMAIUH;

UCIIOJIb30BaTh CpPEACTBA HH(DOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B  PEIIEHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3allMOHHBIX 3a7a4 C COOJIOJEHUEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKU O€30MacCHOCTH, TUTHEHBI, PECypcocOEpekeHUs, MPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(GOPMAIIMOHHON 0€30MaCHOCTH;

co37aBaTh TEKCTHI (PU3MUECKOTO COJEPKaHMsS B Pa3IMUHBIX (popmaTtax c
yu€TOM Ha3zHaueHuss WHGOpPMAIMM U 1EJEBOM ayAuTOpuu, BBHIOUpas
ONTUMAJIbHYIO (POPMY MpEACTaBICHUS U BU3YaTU3AIINH.

KommyHuKkaTHBHBIE YHMBepcaJibHbIe YUyeOHble 1eiCTBUA:



OCYIIECTBJIATh OOIIEHWE Ha Yypokax (U3HKH W BO BHE-YPOUHOU
IESATEILHOCTH;

pacmo3HaBaTh TPEANOCHUIKM KOH(MIUKTHBIX CHTYallMid W CMST4arh
KOH(DJIUKTHI,

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHS C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

NMOHMMAaTh W WCIOJNB30BaTh  MPEUMYIIECTBA  KOMAaHIHOW U
WHIUBHYaJIbHOW pabOTHI;

BBIOMPATh TEMATHKY W METOJbI COBMECTHBIX JEUCTBUU C y4ETOM OOIIMX
MHTEPECOB U BO3MOYKHOCTEH KaXKJIOTO YieHa KOJUICKTHBA,

NPUHUMATh IIeTd  COBMECTHOW JI€ATEIBHOCTH, OpraHU30BBIBATH U
KOODJAMHUPOBATh JCUCTBHS 1O €€ JOCTH)KCHHIO: COCTaBISITh TUIAH
JCHCTBHIA, pacTpeaeiaTh POJU C yUETOM MHEHHIH YYaCTHUKOB, 00CYXKIaTh
pe3yabTaThl COBMECTHOM pabOTHI;

OILICHWBATh KAueCTBO CBOETO BKJIaJa M KaXKIOTO YYaCTHHKAa KOMAaHIbI B
OOIIHiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTh HOBBIC TPOCKTHI, OIEHWBATH HIEU C TO3UIMH HOBH3HBI,
OPUTHHATHHOCTH, MPAKTUICCKON 3HAUNMOCTH;

OCYIIECTBJIATh IMO3UTUBHOE CTPATErMYEeCKOe TIOBEEHUE B Pa3IMUHBIX
CUTyallusiX,  TpPOSBISATH  TBOPYECTBO W BOOOpakeHWE,  OBITh
MHHUIIHATUBHBIM.

PerynsiTuBHbIe YHMBepcaJbHbIe YieOHbIe JeiCTBUSA
Camoopranusanus:

CaMOCTOSITEIbHO ~ OCYIIECTBJISITH MO3HABATENIBHYIO  JIESITEIbHOCTh B
obmacth (PU3NKA U AaCTPOHOMHUHM, BBISABIATH NPOOJIEMBI, CTaBUTh U
dhopmMyIHpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEILHO COCTABJIATH IIJIAaH PEIICHUS] PACUETHBIX U Ka4€CTBEHHBIX
3a/1a4, TJIaH BBITIOJIHEHUSI MPAKTHYECKOH pabOThl C y4ETOM HMMEIOLTUXCS
PECypCcoB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEATTOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

pacmupsiTh  paMKd  y4eOHOro TpeaMeTa Ha  OCHOBE  JIMYHBIX
MPEINOYTEHUM;

7enaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBAaTH €ro, OpaTh Ha cebs
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTBIT;

criocoOCTBOBaTh (hOPMUPOBAHUIO W TPOSBICHUIO IPYIUIUH B 0OJACTH
(U3UKH, TOCTOSHHO TOBBIIIATH CBOM 0O0pa30BaTENbHBIA U KYJIBTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJII), AMOIHMOHAJIbHBIN NHTEJIEKT:



JlaBaTh OLICHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTUBBI B 1€ TEIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB IIEISIM;

BJIAJ€Th HaBBIKAMU I[IO3HABaTEJIbHOW pe(dIIeKCHW KaKk OCO3HAHMS
COBEPIIAEMBIX JIEMCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX PE3YJILTATOB U
OCHOBAHU;

UCIIOJIB30BaTh NPUEMBI pedJeKCUU JJIs OIEHKH CHUTYyalluM, BBIOOpa
BEPHOT'0 PEIICHUS;

YMETh OILICHMBAaTh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUS MO HX
CHHIKECHUIO;

NPUHUMATh MOTHUBBI M apryMEHTHl APYTrUX MpH aHalu3€ pe3yJIbTaTOB
JEeSTEIbHOCTH;

IpPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTATKH U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTHl JPYTrUX MpH aHalu3e pe3yJIbTaTOB
JEeSTEILHOCTH;

IPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLTHOKH.

B mporecce MOCTMKEHUS JIMIHOCTHBIX PE3YJIBTATOB OCBOCHHS TPOTPAMMBI IO
dbusuke s ypoOBHS cpeaHero oOmero o0pa3oBaHMs Yy 00YyYarOIIUXCS

COBEPIIEHCTBYETCS AMOIMOHAIbHBIHI WHTEJUIEKT, MpeAnoararomii
c(hOpMHPOBAHHOCTH:
e CaMOCO3HaHHS,  BKJIIOYAIOUIETO  CIMOCOOHOCTh  MOHUMAaTh  CBOE

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

CaMOpPETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMCHHE TIPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHUE, CIIOCOOHOCTH aJaNTHPOBATHCA K
AMOIMOHALHBIM M3MEHEHUSM U TPOSBIATH THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOIICH CTPEMIICHHE K JTOCTIKEHUIO TSN
M yCIeXy, ONTUMH3M, HHHIIMATHBHOCTh, YMEHHUE IEHCTBOBATH, UCXOIS U3
CBOMX BO3MOKHOCTEH;

OMIATHH, BKIIOYAMOMIEH CIMOCOOHOCTh IMOHHMATh  3MOIMOHAILHOE
COCTOSIHME JAPYTHUX, YYHUTHIBATH €r0 TPH OCYIIECTBICHUU OOIICHUS,
CTIOCOOHOCTH K COYYBCTBHIO H COTICPEKMBAHUIO;

COLIMATBHBIX  HABBIKOB, BKIIOYAIONINX CIOCOOHOCTH  BBICTpauMBaTh
OTHOIIEHUSI C JAPYTUMHU JIOJbMH, 3a00THUTHCS, MPOSBISATH HHTEPEC U
pa3pemath KOH(QIUKTEHI.

ITPEAMETHBIE PE3VYJIbTATHI



K xonmy oOyuenuss B 10 knacce mpeameTHble pe3ylbTaThl Ha YTIIyOJIEHHOM
YPOBHE JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOIINXCS YMEHUA:

NOHMMATh PpOJib (GU3UKK B OSKOHOMHUYECKOH, TEXHOJOTHYECKOM,
HKOJIOTUYECKOM, COIMAIIbHOW H JITHYECKOM cdepax eaTeabHOCTH
YeJioBeKa, poJib U MECTO (PU3MKU B COBPEMEHHON HAy4YHON KapTHHE MUPA,
3HAUEHHE OIUCATEIbHON, CHUCTEMATU3UPYIOUIEH, OODBSICHUTEIBHOU W
NPOrHOCTUYECKOW  (QYHKIMM  (GuU3HUecKOo TEeOpuHM —  MEXaHUKH,
MOJIEKYJISIpHOU (DU3UKH U TEPMOJMHAMUKH, POJIb (PU3NYECKONH TEOpUHU B
(bopMHUpPOBaHUU MPEACTABICHUHN O (GU3NUECKON KapTUHE MUPA;

paznuyaTth YCJIOBHS TNPUMEHHMMOCTH Mofene (U3MYecKux Ten U
npoIeccoB (SIBJICHUI): HHepLUHalbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpJIOE TENO, MaTepualbHas TOYKA, PAaBHOYCKOPEHHOE JBUKEHHUE,
CBOOOJIHOE TMajicHUe, a0CONIOTHO ympyras aedopmalus, aOCOIOTHO
yrIpyroe u abCOMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJICININ ra3a, KUJIKOCTH
U TBEPAOIrO (KPUCTAILUIMYECKOT0) Tela, UealbHbIi ra3, TOUCUHBINA 3apsij,
OJTHOPOJIHOE 3JIEKTPUUECKOE TIOJIE;

pasznuyarh yclioBUA (TpaHUIbl, OOJACTH) MPUMEHUMOCTH (PHU3NYECKUX
3aKOHOB, TTOHUMATh BCEOOIIMI XapakTtep (yHIaMEHTaJIbHBIX 3aKOHOB M
OTPaHUYEHHOCTH UCMOJIb30BaHUS YACTHBIX 3aKOHOB;

aHANMM3UPOBATh M OOBACHATH MEXaHMYECKHE IIPOLIECChl W  SBJICHMUS,
UCIIOJIb3Ysl 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
DHEPTUH, CBSI3b PAa0OTHI CUJIBI C M3MEHEHHEM MEXaHHYECKOW >HEpruw,
yCIIOBUS paBHOBECHS TBEPIOro Teia), TMPU OSTOM HUCIOJIb30BaTh
MaTeMaTH4EeCKOe BBIpaXKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
NPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuil ["anumnes, Broporo
U TpeTbero 3akoHOB HpIOTOHA, 3aKOHOB COXpaHEHUsS HMIYJbca U
MEXaHUYECKOW 3HEPruH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SBICHUS, UCTIOIb3YS
ocHoBHbIe TmoJoXkeHUsT MKT u 3akoHBl MoOJEKyIsIpHON (u3NKU U
TEPMOJIMHAMHUKHU (CBSI3b  JIaBJIGHUA UACAIBHOIO Ta3a CO CpeaHeH
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—Kianeiipona, mnepBbld 3aKOH TEPMOAMHAMUKH, 3aKOH



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

aHAJM3UPOBATh W OOBSACHITH DJICKTPUUCCKUE SIBJICHUS, MCIOJb3Ys
OCHOBHBIC TIOJIOKEHUSI M 3aKOHBI JICKTPOJAMHAMUKHU (3aKOH COXpPaHCHUS
AIEKTPUYECKOTO 3apsija, 3aKOH KyioHa, MMOTEHIIMAIILHOCTD
AJIEKTPOCTATUYECKOTO TI0JIA, MPUHIUI CYNEPHO3UIUUA SIECKTPUUECKUX
MoJIeH, MPU 3TOM YyKasblBas 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);

OMHUCHIBATh (DU3NUECKUE TPOIECChl M SIBJICHUS, HMCIOJIb3Ys BEIUYUHBI:
nepeMenieHue, CKOPOCTh, YCKOPEHUE, UMITYJIbC Tejla U CUCTEMBI T€Jl, CUIIA,
MOMEHT CHJIbI, JaBJICHWE, TIOTEHIMAJbHAsl DJHEpPrus, KUHETUYECKas
DHEPrus, MeXaHW4yecKash SHeprus, padora CWIbI, IEHTPOCTPEMUTEIBHOE
YCKOpEHHUE, Ccujia TSKECTH, CHJIa YIPYroCTH, CUJia TPEHHS, MOIIHOCTb,
DHEPrus B3aMMOJCUCTBUA Teia ¢ 3emi€i BONMHM3U €€ TMOBEPXHOCTH,
SHEpPrus ynpyrol aedopmalid TPYXKUHBI, KOJUYECTBO TEIIOTHI,
aOCcoJIIoTHasl TemrepaTrypa Teja, paboTa B TepMOAMHAMUKE, BHYTPEHHSS
DHEPIus WJCAIHPHOTO OJHOATOMHOTO Tra3za, paboTa HJIeaJIbHOTO Tasa,
OTHOCHUTEJIbHAasl BIIAXHOCTh Bo3ayxa, KIIJI wumeanbHOro TEMIOBOTO
JIBUTATEJS; DJIEKTPUUECKOE T0JI€, HAMPSIHKEHHOCTh AJIEKTPUUECKOTO MO,
HaNpsOKEHHOCTh TOJIST TOYEYHOI'O 3apsifla WIM 3apsHDKEHHOro Iapa B
BaKyyM€ W B JUAJIEKTPUKE, MOTCHUHAT SJICKTPOCTATUYECKOrO MOJIs,
pPa3HOCTh  MOTEHIMAJIOB,  JJICKTPOABMIKYIIAsS  CWJIa, CWila  TOKa,
HanpspKEHHWE, MOIIHOCTh TOKa, DJIEKTpUYECKass €MKOCTh IUIOCKOTO
KOHJICHCATOpa, COMPOTUBJICHUE Yy4yacTKa LIENU C IOCJIEI0BATEIbHBIM U
napasieIbHbIM COCTUHEHUEM PE3UCTOPOB, IHEPTHUS JICKTPUUECKOTO MO
KOHJICHCATOPa;

OOBSICHSATH 0COOEHHOCTH MPOTEKAHUSI bu3nIeCKuX SIBJICHUM :
MEXaHWYECKOe JBIDKCHHE, TEIJIOBOE [IBM)KCHHE YacTHI[ BEIISCTBa,
TEIJIOBOE paBHOBecHe, OpPOYHOBCKOE IBHMKeHHUE, nuddy3us, UcrapeHue,
KUIIEHUE U KOHJEHCAIlYsl, TJIaBICHUE U KPUCTAUIN3allus, HAIIPABICHHOCTh
TeIIoNepeaadu, ICKTPU3alUs TeJ, SKBUMOTCHIIUAIBHOCTh MTOBEPXHOCTH
3apsIKEHHOTO MTPOBOTHUKA;

IPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTH OJTHOW (DU3NYECKOU BETUUYUHBI OT
Ipyrol €  HCMOJb30BAaHWEM  MPSMBIX  HU3MEPEHHH, TIpU  ITOM
KOHCTPYUPOBAaTh YCTaHOBKY, (PUKCHpOBaTh pPE3ylbTaThl TMOJYYECHHON
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHAEC TpaduKOB ¢ Yy4ETOM



a0COJTIOTHBIX MOTPEITHOCTEH U3MEPEHUH, JIeaTh BBIBOJIBI IO pe3ybTaTaM
HCCIIEJOBAHUS;

IIPOBOJAUTh KOCBEHHBIE HW3MEPCHHS (U3UYECCKUX BCIMYMH, IPH ITOM
BBIOMpATh ONTHMAJBHBI METOJ W3MEPCHHS, OICHHUBATh aOCOJIOTHBIC H
OTHOCHUTEJIbHBIC IMTOTPEITHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOAUTH OIBITHI TIO MPOBEPKE MPEIIOKECHHON TUITOTE3bI: TIIaHUPOBATh
HKCIIEPUMEHT, COOMPATh AKCIIEPUMEHTAJIBHYIO YCTAHOBKY, aHAIM3UPOBATh
NIOJIYYCHHBIC PE3YJIbTaThl W JCNaTh BBIBOJ O CTaTyce MPEIIOKCHHOU
THUIIOTE3BI;

coOJr01aTh TIpaBUiIa 0E30MMaCHOTO TPY/ia MPH MPOBEIACHUU UCCIICIOBAHUM
B paMKaX yd4eOHOTO DJKCIEpPUMEHTa, IMpakTHKymMa W  y4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
MU3MEPUTEITBHBIX YCTPOMCTB U JTa0OPaTOPHOTO 00OPYT0BAHHS,;

pemiath pacy€THBIC 3aJa4yd C SBHO 3aJaHHOM M HESIBHO 3aJIaHHOMN
(bu3MYeCKOW MOJIeTbI0: HAa OCHOBAaHWM aHaJKM3a YCJIOBHS OOOCHOBBIBATH
BBIOOpD (QU3MUYECKOW MOJENM, OTBEYAlOIIeH TpPeOOBaHUAM  3ajlauw,
OPUMEHATH  (QOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(bU3MYEeCKUX TEOpUH TIPU MCIOJb30BAaHUU MaTeMaTHUYECKUX METOJIOB
pEIICHMS 3a/1a4, MPOBOINUTH PACYEThl HA OCHOBAHUH MMEIONIUXCS JTaHHBIX,
aHAJIM3UPOBATh PE3YNIbTaThl M KOPPEKTHPOBATh METOIbI PEIICHHS C
Y4ETOM TOJIYYCHHBIX PE3yJIbTaTOB;

pemiath KavyeCTBEHHBIC 3aJadd, TpeOyrolmue MPUMEHCHUS 3HAHWH W3
pa3HBIX pa3jeiioB Kypca (pU3MKH, a TAK)KE MHTETPAIMN 3HAHUH W3 IPYTrUX
NPEIMETOB ECTCCTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATh JIOTHYCCKYIO
IIETIOYKY PACCYKJICHUI C OMIOPOH Ha M3yYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
1 QU3HYCCKHUC SBICHUS;

UCIIOJIb30BaTh TEOPETHUYCCKUE 3HAHHMS JUIT OOBSICHCHHS OCHOBHBIX
NPHUHIIMIIOB pabOThl M3MEPUTEIBHBIX MPHOOPOB, TEXHUYCCKUX YCTPONCTB
U TEXHOJIOTHYECKUX MPOIECCOB;

NPHUBOJUTH TPUMEPHI BKJIaJa POCCUHCKUX M 3apyOC)KHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKHU, B OOBSCHEHHE IPOIICCCOB OKPYIKAIOIIETO
MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHI;

aHAJIM3UPOBATh U OIICHUBATH MOCJCACTBUS OBITOBOW M IIPOU3BOJICTBCHHOM
JCATEIBPHOCTH 4YEJIOBEKa, CBSA3aHHOW ¢ (PU3WYCCKUMH TMPOIECCaMH, C
TIO3UITUH PKOJIOTHYECKO 0€30IaCHOCTH, MPEACTABICHHH O pPalliOHAIBHOM
IIPHUPOJIOIIOIB30BAHNHN, a TaK)K€ Pa3yMHOM HCITOJIb30BAHUU JOCTHIKCHHM
HAyKd MW TEXHOJOTHH i1 JaJdbHEHUIIEro pa3BUTHS YEJIOBEYSCKOTO
00I1IeCTBa;



NPUMEHSTh Pa3IHYHbIE CIOCOOBI padOThl ¢ HMHpOpManUen PU3NIECKOTro
colepKaHUsI C MCIOJb30BAHHEM COBPEMEHHBIX HMH(GOPMAIIMOHHBIX
TEXHOJIOTUM, MPH 3TOM HCIOJB30BaTh COBPEMEHHbIE WH(GOPMAIIMOHHbBIE
TEXHOJIOTUU JJIS TIOMCKa, MepepadOTKH M TMpeabsBICHUS Yy4eOHOUW U
HAYYHO-TIONYJISIPHON MH(POPMAILIMH, CTPYKTYPUPOBAHUS U MHTEPIPETALUU
uHGOpMAIINK, TOJYYCHHOW U3 PA3IMUYHBIX HCTOYHHMKOB, KPUTUUYECKH
aHANMM3UPOBATh  TOJy4aeMyr  HWHGOpMAIMIO U  OLEHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCA 3HaHWM, TaK M Ha OCHOBE
aHaM3a UCTOYHUKA UHPOpMAIINK;

IPOSIBIIATH OpraHu3alMOHHbIE u MO03HABATEIbHBIC yMEHUs
CaMOCTOSITEJILHOTO ~ MPUOOPETeHHs  HOBBIX 3HAHUKW B Ipoliecce
BBITMIOJTHEHUS TPOCKTHBIX U yU4eOHO-UCCIEA0BATEILCKUX PadoT;

paboTaTh B TPyNIE C HUCIOIHEHHEM pPAa3JIUYHbIX COIHMAIBHBIX pOJEH,
TUTAHUPOBATH PAOOTy TPYIIIbI, PAIMOHATBHO PACIIPEACNIATh NeATeIbHOCTD
B HECTaHJAPTHBIX CHUTYaIUsAX, aJIeKBAaTHO OIICHHBATh BKJIAJl KaXKJIOTO U3
YYaCTHUKOB TPYMIIBI B pEIIEHUE paccMaTpUBaeMO MPoOIEMBlI;

NPOSIBIIATH MOTHBALIMIO K OyayIieil mpogdeccuoHaIbHON ESITEIbHOCTH 110
CHEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPUIISL.

K xonmy oOyuenust B 11 kKnacce mpeaMeTHble pe3yJbTaTbl Ha YIIIyOJIEHHOM
YPOBHE JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCS YMEHUN:

NOHMMATh pOJib (GU3UKK B  OKOHOMHUYECKOH, TEXHOJOTHYECKOM,
COLIMAJILHOM M STUYECKOM cepax AesTEIHHOCTH Yel0BEKa, POJIb U MECTO
(GU3UKKM B COBPEMEHHOW HAy4YHOW KapTHHE MHpa, POJb AaCTPOHOMHUHU B
NPaKTUYECKON  JESATEIbHOCTHM 4YEJIOBEKAa M JajbHEWIEM Hay4dHO-
TEXHUYECKOM Pa3BUTHUH, 3HAYCHHE OIMCATEIIBHOW, CUCTEMATU3UPYIOLIEH,
OOBSICHUTEILHON W TPOTHOCTUYECKON (GYHKIUN (HU3UUECKOW Teopum —
ANEKTPOJAVNHAMUKY, CIEHHAIBHOW TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOW
¢bu3uKy, podab GU3NUECKON Teopuu B (POPMHUPOBAHUU MPEACTABICHHUN O
bu3nYecKoil KapTUHE MHpaA, MECTO (GU3MYECKON KapTHHBI MHUpa B 00IIEM
PSly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IIPEACTABICHUN O IPUPOLE;
paznuyaTth YCJIOBHS TNPUMEHHUMOCTH Mofene (U3MYecKux Ten U
IPOIECCOB  (SIBJIICHUI): OJHOPOAHOE DIEKTPUYECKOE U OJHOPOIHOE
MarHUTHOE MOJIsl, TapMOHUYECKHUE KoJieOaHUs, MaTEMaTUYECKUN MasiTHUK,
UJCATbHBII TPYKUHHBII MasgTHUK, TAPMOHUYECKHE BOJHBI, UICAJIbHBIN
Kosie0aTeIbHbIN KOHTYp, TOHKas JIMH3a, MOJIeNiel aToMa, aTOMHOTO s/ipa U
KBaHTOBOM MOJENH CBETA;

pasznuyarh yclioBUA (TpaHUIbl, OOJACTH) MPUMEHUMOCTH (HU3NYECKUX
3aKOHOB, TTOHUMATh BCEOOIIMI XapakTtep (yHIaMEHTaJIbHBIX 3aKOHOB M
OTPaHUYEHHOCTH UCMOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIE TPOIECCHl U SBIICHHUS,
UCIIOJIb3YsS OCHOBHBIE TIOJIOKEHUS 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 DJJIEKTPUYECKON IIeMM CO CKOPOCTHIO
U3MEHEHHMs]  CWJIbl  TOKa,  IOCTYyJaThl  CIEUHUAJbHOW  TEOpUH
OTHOCUTEJIBHOCTH DUHIITEHHA);

aHAIM3UPOBATH U OOBIACHITH KBAHTOBBIE MPOLIECCHI U SBJICHUS, UCTIONB3YS
NOJIO)KEHUsT ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHE  DUHIITEHHA  AJd
dbotosddexra, mepBpli U BTOpoM moctynarel  bopa, mnpuHUUI
COOTHOIIIEHUS HeormpeaenéHHocTeil [eiizeHOepra, 3akOHBI COXpaHEHUS
3apsI0BOTO U MAacCOBOTO YHUCEN U DHEPTUU B SAJIEPHBIX PEAKIUSAX, 3aKOH
PaAMOaKTUBHOTO pacmaia);

ONMUCHIBATh (DU3UYECKUE MPOLECCHl U SIBICHUS, HCIOJIb3Yys BEIUYHHBI:
HANPSDKEHHOCTD AJIEKTPUYECKOTO MOJIs, TOTEHIHA JIEKTPOCTaTUYECKOTO
MOJIsl, PA3HOCTh TMOTEHIMAIOB, JJIEKTPOABWKYIIAS CHUJIA, WHIYKIHUS
MarHUTHOTO TIOJII, MarHUTHBIM MOTOK, cujla AMIiepa, WHIYKTUBHOCTb,
ANEKTPOABMKYIAS CUJIa CAMOUHIYKIUU, HHEPrusi MArHUTHOTO MOJIS
NPOBOAHUKA C TOKOM, PEISTUBUCTCKUI WMIYIbC, TOJIHAS DSHEPrus,
DHEPrus TOKOSI CBOOOJHOM 4YaCTHUIIbI, JHEPrus M HUMIYJIbC (POoTOHA,
MacCOBO€ YUCJIIO U 3apAll A1Ipa, SHEPTHsI CBSI3U AJ1pa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKAaHUA  (PUBNYECKUX  SIBJIICHUM:
ANEKTPOMArHUTHAs! MHIYKIUS, CAMOMHAYKIIMS, PE30HAHC, MHTEPPEPECHIIHS
BOJIH, Audpakuus, IJUCHEPCHs, T[OJHOE BHYTpPEHHEE OTpakeHHeE,
dbortoanekTpuueckuii 3pdext (dhorodddexrt), ampha- u Oera-pacmaabl
anep, raMMa-u3lydeHue sijaep, (pusudeckue MPHUHIUIBI CHEKTPaIbHOTO
aHanu3a u paboThI Ja3epa;

OTpeJeNIsITh HaIMpaBiIeHUE WHIYKIMA MarHUTHOTO TOJS MPOBOJHUKA C
TOKOM, cuJibl Amniepa u cuibl JlopeHia;

CTPOUTH U300paKeHUE, CO3/JaBaeMOe IJIOCKUM 3€pKajioM, TOHKOM JIMH301,
M PaCCUUTHIBATh €T0 XapaKTEPUCTUKH;

NPUMEHSITh OCHOBOIIOJAralIINe AaCTPOHOMHYECKUE MOHSITHS, TEOPUU H
3aKOHBl JJI1 aHanmu3a U OOBACHEHHS  (PU3MYECKUX  IMPOIIECCOB,
NPOUCXOSAIIMX B 3BE37aX, B 3BE3MHBIX CHUCTEMax, B MEKIaJaKTUYECKOU
cpele; IBUKEHUs HeOeCHBIX TeJ, SBOIIONNHU 3BE3 U Beenennoii;
NPOBOAUTH HCCIEAOBAHUE 3aBUCUMOCTEH (DU3MYECKUX BEIUYUH C
UCIIOJIb30BAaHUEM TMPAMBIX HM3MEPEHUH, MpU OTOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yiabTaThl MOJTYYEHHOM  3aBUCHMOCTH



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

IPOBOAUTh KOCBEHHbIE H3MEpEeHHUS (U3MUECKUX BEJIMYMH, MPH ITOM
BbIOMpATh ONTHUMAJBHBI METOJ W3MEpPEHHs, OIEHMBATh aOCOJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOAUTH OTBITHI MO MPOBEPKE MPEAJIOKEHHON TUIOTE3bI: TIIAHUPOBATD
AKCIIEPUMEHT, COOUPATH IKCIIEPUMEHTAIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIYYEHHBIE PE3yNbTaThl U JeNaTh BBIBOJ O CTaTyce MpeasIoKeHHON
TUMOTE3bI;

OMKCHIBATH METOBI MOJYYEHUSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUM;
coOr01aTh TpaBmiia 0€30MacCHOT0 TPy/Ja MPH MPOBEACHUN UCCIEIOBaHUM
B paMKax yd4eOHOTO DOKCIEpUMEHTa, MpakTUKymMa U  y4eOHo-
UCCIIEIOBATEIbCKON M TPOEKTHOW JEeATEIBHOCTH C HCIOJIb30BAaHUEM
MU3MEPUTEIBHBIX YCTPOIMCTB U 1a0OPATOPHOTO 00OPYI0BaAHMUS;

pemiath pacy€THBIE 3aJayd C SBHO 33JaHHOM M HESABHO 3aJIaHHOMN
¢bu3nyUecKkoil MOJEeNbl0: Ha OCHOBAaHWM aHAllM3a YCJOBHUS BBIOMPATH
bu3nueckue MOJENH, OTBEYarolue TpeOOoBaHUSM 3a]ayd, MPUMEHATDH
(bopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYNATHl (PU3UYECKUX TEOPU
OpU  UCIOJb30BAaHUM MAaTEeMaTHUYECKUX METOJOB peIleHus 3ajad,
IPOBOAUTH Pacu€Thl HA OCHOBAaHUHU UMEIOIIUXCS JaHHBIX, aHAIU3UPOBATH
PE3YNbTATHl U KOPPEKTUPOBATH METOJBI PEIICHHS C yYETOM MOJYYEHHBIX
pE3YNIbTATOB;

pemiath KadyecTBEHHBIE 3aJaud, TpeOyroliue MpPUMEHEHUs 3HaHUM U3
pa3HbIX pa3eNoB Kypca GU3MKH, a TaKKe UHTETPAIMU 3HAHUN U3 IPYTUX
NPEeIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIa: BBICTPAUBATh JIOTHYECKYIO
IIENOYKY PACCYKJEHUMN C OMOPOM HAa U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pu3HUECKHe SBICHUS;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMUS I OOBSICHEHUS OCHOBHBIX
NPUHIIMIIOB paOOThl U3MEPUTENBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
U TEXHOJIOTHYECKUX MPOIECCOB;

OPUBOJIUTH TPUMEPHl BKJIaJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKU, B OOBSCHEHHUE MPOIIECCOB OKPYKAIOIIETO
MUPa, B pa3BUTHE TEXHUKHU U TE€XHOJIOTHI;

aHAJIM3UPOBATH U OIIEHUBATDH MOCIEACTBUS OBITOBOWM M MPOU3BOACTBEHHOM
JEeSTEIBbHOCTH 4YEJIOBEeKa, CBSI3aHHOW € (PU3MYECKUMHU TMpoIleccaMu, C
MO3UIUHN HKOJIOTHYECKO 0€30MacHOCTH, MPEACTABICHUHM O pallMOHAIIBHOM
IPUPOIOIOIH30BAHUH, & TAKXKE€ PA3yMHOM HCIIOJNB30BAHUU JOCTHKEHUM



HAyKd MW TEXHOJOTHH i1 JaJdbHEHMIIEro pa3BUTHS YEJIOBEYSCKOTO
00IIIeCTBa;

NPUMEHSTh Pa3IMYHBIE CIIOCOOBI pabOThI ¢ MHpOpMaNHeH (PU3NISCKOTO
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, KPHUTHYCCKH
aHAIM3UPOBAaTh  IOJly4aeMyr  WHGOpPMAIMI0O H  OICHHWBATh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMCIOIIMXCS 3HAHWM, TaK M HAa OCHOBE
aHaJIM3a UCTOYHUKA HHPOPMAIINH;

IPOSIBIIATH OpraHU3alHOHHBIC u [I03HABATEILHBIE YMEHUS
CaMOCTOSITCJILHOTO ~ NMPHOOPETCHHWS  HOBBIX 3HAHWUH B Ipolecce
BBITIOJTHEHUS IMTPOCKTHBIX U yU4eOHO-UCCICA0BATEIIbCKUX padoT;

paboTaTh B TPYyNIE C HCIOJTHCHHEM pPa3UYHBIX COIMAIBHBIX pOJICH,
IUTAHKPOBATh PA0OTy T'PYIIIBI, PAlIMOHAIBLHO PACIIPEACIIATh AEATECIbHOCTD
B HECTaHJAPTHBIX CHTYaIlUsAX, aJICKBATHO OIICHMBATh BKJIAJl KAXKIOTO W3
YYaCTHHKOB TPYIIIBI B PEIICHUE pacCMaTPpUBAEMOM MPOOJIEMBI;

IPOSIBIIATh MOTHBAIIUIO K OyayIieit nmpodeccuoHaIbHON JIESITEIbHOCTH 10
CHEIUATBHOCTIM (PU3UKO-TEXHUICCKOTO TTPODHIIS.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosmmuecTBo yacos JIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
Konrpoububie | IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl

Pasnea 1. HAYYHBIV METO/ ITIO3HAHUS ITIPUPOIbI

1.1 HayuHnslii MeTO1 TO3HAHUS IPUPOIBI 6
Uroro no pazgeny 6
Paznen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Junamuka 10
2.3 Craruka TBEpAOTO Tela 5 1
2.4 3aKOHBI COXPAHEHUS B MEXaHUKE 10 1
Hroro no pazgeny 35

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOAUNHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUU 15 1
3.2 Tepmouuamuka. TerioBble MalTuHbI 20 1
13 ArperaTtHbie COCTOSIHUS BemecTBa. Pa3oBble 14 |
' IEPEXO0IBI
Hroro no pazgeny 49
Paznen 4. DJIEKTPOANHAMMUKA
4.1 DNEeKTPUYECKOE T0JIe 24 1
4.2 IToCTOSHHBIN 2IEKTPUYECKAN TOK 24 1




4.3 Toxu B pa3nu4HbIX cperax 6
Uroro no pazgeny 54
Pazzea 5. ®DU3MUYECKHUHA MPAKTUKYM
5.1 Pu3NYeCKU IPAKTUKYM 16 16
Hroro no pazgeny 16
Pe3epBHOE Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16




11 KVIACC

KosmmuecTBo yacos JIEeKTPOHHbIE
HaumeHnoBanue pa3iesioB U TeM uugpoBbie
Ne i/ P Konrpoububie | IIpakTHyeckue (mupp )
NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pazgen 1. DJIEKTPOAUNHAMMUKA
1.1 MarnuTHO€ noJe 14
1.2 DNEeKTpOMarHUTHAsI UHIYKIIHS 13 1
Uroro no pazgeny 27
Pazgen 2. KOJIEBAHUS 1 BOJIHbBI
2.1 Mexannueckue KoyuebaHus 10
2.2 DNEKTPOMAarHUTHbIE KOJIEOAHUS 15
)3 MexaHHUYeCKHe U AIIEKTPOMarHuTHBIE 10 1
BOJIHBI
2.4 OnTuka 25 1
Hroro no pazgeny 60

Pazzea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCHUTEJIBbHOCTH

3.1 Ocnossl CTO 5 1
Hroro no pazneny 5
Pa3znesn 4. KBAHTOBAS ®U3UKA

4.1 KopmyckynsipHO-BOTHOBOM yalln3m 15

4.2 ®dusnka aToma 5

43 ®u3nKa aTOMHOTO S7Jpa U JIEMEHTapHbIX 5

YaCTHI]




Hroro no pazneny

25

Paznen 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPODPU3UKHU

5.1 DeMeHTHl aCTPOHOMHUHU U aCTPO(UIUKU 12
Hroro no pazneny 12
Pazzea 6. ®PUSHMUECKHUHN MPAKTUKYM
6.1 Pu3N4eCcKuil IPAKTUKYM 16 16
Hroro no pazgeny 16
Pazgen 7. OBOBIIAIOLHIEE IIOBTOPEHHUE
CucremaTtu3zanus u 00001IeHNE
71 MIPEMETHOTO COJICP’KAaHUS U OTIbITA 15
' JEATeIbHOCTH, TPUOOPETEHHOTO PU
n3ydeHnn Kypca ¢usuku 10 — 11 kmaccos
Hroro no pazneny 15
Pe3epBHOE Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16







IHOYPOYHOE IINTIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThbI

Jlara
U3ydeHus

DJIEeKTPOHHbIE
nudposbie
o0pa3oBaTejibHbIE

pecypchl

®dwusuka — pyHnaMeHTaIbHAs HAyKa O
pUpoIe

Hayunb1ii MeTO MO3HAHUS U METOIbI
UCCIIeIOBaHUST PU3NUYECKUX SBJICHUN

DKCIEPUMEHT U TEOPHS B MPOIIECCE
no3HaHus npupoasl. Habmogenue u
HKCTIIEPUMEHT B (PU3HKE

Crnioco0Ob1 m3MepeHust (GPU3NYECKUX BETNIUH

AOCOJIIOTHASA U OTHOCUTEJIbHAS
MOTPEUTHOCTH U3MEPEHUH (PU3NUECKUX
BCJIINYHNH

MopenupoBanue B ¢puzuke. Poiab u mecto
¢u3uku B GOPMHUPOBAHUU COBPEMEHHON
Hay4HOW KapTUHBI MUpPA, B IPAKTUYECKON
JEATEIbHOCTH JIIOACH

Mexanunueckoe nBumxenue. Cucrema
orcuera. OTHOCUTENHHOCTh MEXaHHYECKOTO
nerkenust. [Ipsmas u oOpatHas 3a1aun
MCXaHHUKH

Pannyc-BexTop maTepualbHON TOYKH, €TO
IIPOEKLIUU HA OCU KoopauHart. Tpaekropus.




[Tepemenienue. Cxopocts. X nmpoekunu Ha
OCH KOOPJIMHAT

PaBHOMEpPHOE ITPAMOIMHENHOE IBUKECHHUE.
I'pauueckoe onucanue paBHOMEPHOTO
MIPSMOJIMHENHOTO JABUKCHUS

10

CrnosxeHune nepeMenieHni U CKOPOCTEH.
Pemrenne 3anau

11

HepaBHoMepHoe nBukeHne. MrHoBeHHast
CKopocTh. Yckopenue. [Ipsmonnneiinoe
ABHUIKCHUC C TOCTOSAHHBIM YCKOPCHUCM

12

I'paduueckoe onrcanue NPIMOITMHEHHOTO
JIBUKEHUSI C MIOCTOSIHHBIM YCKOPEHUEM

13

CBoboHOE MajzieHne. Y CcKopeHue
cBOOOTHOTO Ta/IeHus. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHHU U UX rpaduku

14

JIBI>KeHUe Tena, OpOIIeHHOTO MO YTIIOM K
TOPU30HTY

15

KpuBosmmHeliHoe nBrkeHue. [IBuxkeHue 1o
OKPYKHOCTH. YTJIOBas U JIMHEHAA
ckopocts. [lepnon u gacrora.
[{eHTpOoCTPEMUTENBHOE U TTOJHOE
YCKOpEHUe

16

KonTtponpsHas paboTa 1o teme
"Kunemaruka"

17

IlepBbiif 3axkoH HerotoHa. MIHeprmanbHble
cuctemsl orcuéra. [IpuHumn
OTHOCHUTEIBbHOCTH I amuiies.




HewnnepunaneHbie cucTeMbl OTCYETA

Cuna. PaBHonelicTByroas cuia. Bropoit

18 3akoH Herotona. Macca

19 B3anmonerictue ten. Tperuit 3akoH
Herotona

20 [Tpunuun cynepno3unuu cuil. Pemenne
3aJla4 Ha IpUMEHeHNne 3akoHOB HploToHa
3aKOH BCEMHPHOTO TSTOTEHHUSL.

21 OKBUBaJIEHTHOCTh I'PaBUTALIMOHHON 1
MHEPTHOMN MacChl

” Cuna TsKeCTH M YCKOpeHUe CBOOOHOTO
NaJeHUs
JIBr>keHue HeOECHBIX Te U UX

23 HCKYCCTBEHHBIX CITYTHUKOB. IlepBas
KOCMHUYECKasi CKOpPOCTh. 3akoHbl Keriepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona v BUbI cui

25 TpeHus. [[BUKeHue B )KUIKOCTHU U rase ¢
Y4€TOM CHJIbI COIPOTUBIIEHUSI CPEJIbI

%6 Hasnenue. ['mapocraTruueckoe 1aBieHUE.
Cuna Apxumena
AOGCOITIOTHO TBEPJIOE TEJO.

27 ITocTynarenbsHOE U BpaljaTenbHOE
JBUKEHHE TBEPAOIO Tena

73 MOMEHT CUIIbI OTHOCUTEIIBHO OCH
BpameHus. [1neqo cuibl

79 CrnosxeHue cuil, IPUIIOKEHHBIX K TBEPIOMY

teny. LleHTp TskecTr Tena. Y cinoBus




paBHOBECHS TBEPJIOTO Tesa. Bubl
paBHOBECHS

30

Pemenue 3amau

31

KontponsHas pabota no Teme "/[unamuka.
Craruka TBepaoro tena"

32

NMnynsc MmaTepralbHOM TOYKH, CUCTEMBI
MaTepuaibHbIX To4ek. LlenTp macc
CUCTEMBI MaTEpPUAJIbHBIX TOYEK. Teopema o
JBUKCHHUH LIEHTPa Mace

33

NmMmynbe cuiibl U M3BMEHEHUE UMITYIIbCa
Tena. 3aKOH COXPaHEHHS UMITYJIbCA.
PeaxkTnBHOE IBMKEHIE

34

MoOMEeHT uMItysibca MaTEPUAIBHON TOYKH.
IIpencraBienue 0 COXpaHEHUU MOMEHTaA
HMITyJIbCa B IEHTPAJIbHBIX MOJISAX

35

Pemenue 3amau

36

Pabota cuibl Ha MalloM U Ha KOHEYHOM
nepemenieHuu. [ paduueckoe
MpeAcTaBiIeHUE pabOThl CUITbI. MOIITHOCTD
CHJIbI

37

Kuneruueckas sueprus. Teopema 00
U3MEHEHUH KNHETUYECKOW SHEPTUuu
MaTepUaIbHON TOYKH

38

[ToTeHnManpHbBIE U HENIOTEHIIMAJIBHBIE
cwisl. [loreHnumansHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTh

39

Tperbsa kocMuyeckasi CKOpocTb. CBS3b
paboTHI HETTOTEHIIUAIBHBIX CHJT C




U3MEHEHUEM MEXaHUYECKOW SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON YHEPTUH

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

40 VYpaBuenue bepHymu s uaeanbHON
KUAKOCTH

41 KonTtponsHast paboTa o Teme "3aKOHBI
COXPAaHEHHUS B MEXaHHKe"
Pa3BuTure npencraBienHuii 0 mpupoe

42 ter1oThl. OcHOBHBIE TIoJI0KeHUsT MKT.
Huddysus. BpoyHoBckoe aBrKeHNe
Ctpoenne ra3000pa3HbIX, )KUIKUX U

43 TBEPABIX T€J. XapakTep IBUKEHUS U
B3aMMO/ICHCTBUS YaCTHUI] BEIIECTBA
Macca u pazMepbl MOJIEKYIT (aTOMOB).

44 KomnuecTtBo BemecTsa. [locrosHnas
ABorajipo

45 Temmnepatypa. TennoBoe paBHOBecHeE.
[Ikana [enbcus

46 Pemrenne 3anau

47 Wneanbuslii ra3. ['a30Bbie 3aKOHBI

43 YpasHenne MeHneneena-Knanelpona.
Pemrenne 3anau

49 AOcomoTHas Temmeparypa. 3akoH
JanpToHa

50 N3ompornieccel B H€aIbHOM Ta3e ¢
MTOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA

51 I'paduueckoe mpeacraBieHue




M30IIPOIIECCOB: U30TEPMa, U30X0Pa,
n3o0apa

52

OcnoBHoe ypaBHenue MKT

53

Pemenue 3amau

54

CBs3b a0COIOTHOI TeMmepaTypbl
TEPMOIMHAMUYECKOU CUCTEMBI CO CpEIHEN
KMHETUYECKOHN YHEPrUueH NOCTYaTEIbHOTO
TEIJIOBOTO JABM)KEHUS €€ YaCTHULL

55

O06001IEHHUE U CUCTEMATU3ALIMS 3HAHUN 110
Teme "OcuoBsl MKT"

56

KonTponsHas padora o teme "OCHOBBI
MKT"

57

TepmoaunaMudeckas cucreMa. 3aiaHue
BHEIIHMUX ycinoBui s T/I cuctemst.
BHemnue 1 BHyTpeHHUE TapaMeTpBl.
[Tapamerpsl T/ cucremsl kak cpeqHue
3HAQ4YEHMS BEJIUYMH, ONMCHIBAIOIINX €€ Ha
MHKPOCKOIIMYECKOM YPOBHE

58

HyneBoe Ha4amo TepMOIMHAMUKH.
Camonpowu3sBosibHas penakcanus T /]
CHUCTEMBI K TEIUIOBOMY PaBHOBECUIO

59

Moens naeaasLHOTO ra3a B
TepMOZ[I/IHaMI/IKe. yCJIOBI/ISI HpI/IMeHI/IMOCTI/I
3TOU MOJEN

60

VYpasHenue Meneneena-Kianelipona u
BBIpaKEHUE JJI1 BHYTPEHHEN DHEPTUH

61

BeIpaxenue /s BHyTpeHHEN SHEPTUH
OJIHOATOMHOTO MJI€aJIbHOIO Ta3a.




KBa3zucrarudeckue u HeCTaTHIECKUE
MPOIIECCHI

62

OneMeHTapHas paboTa B TEpPMOIMHAMHUKE.
Brrancnenue paboTsl 1o rpaduky mnpoiecca
Ha pV-nuarpamme

63

Tennonepenaua kak crocod U3MEHEHUs
BHyTpeHHel sHeprun T]l cucremsl 6e3
coBepIIeHHs pabOThI

64

KoHBek1us, TenionpoBoJHOCTb,
U3Iy4EeHUe

65

KommuectBo TennoThl. TermmoéMKOCTE Tea.
VY aenpHast 1 MOJISIpHAs TEIIOEMKOCTH
BEIIECTBA. Y IeJIbHAS TEIUIOTa CrOPAHUS
TOIIJINBA

66

Pacuér konmyecTBa TEIIOTHI IPH
Terioneperaye

67

[TonsiTHe 00 ammabaTHOM TpoIiecce.
IIepBblil 3aKOH TEPMOIMHAMUKHI

68

KonunuecTBo TemnoTs! 1 padoTa Kak Mepbl
U3MEHEHUs BHyTpeHHe! sHeprun 1]
CUCTEMBbI

69

BTopoii 3aKOH TEPMOAMHAMUKH IS
PAaBHOBCCHBIX 1 HCPABHOBCCHBIX
nporeccoB. HeoOparnuMocTh mpupoaHbIX
HPOLIECCOB

70

[TpuHIUITBI AEACTBUS TEIUIOBBIX MAILIHH.
KITA

71

MaxkcumanibHoe 3Hauenue KIT. [k




Kapuo

72

Pemenue 3amau

73

DKOJIOTUYECKHE aCIIEKThI UCIIOJIB30BaAHUS
TEIUIOBEIX JIBUTaTeleil. TemmoBoe
3arpsi3HEHUE OKPYXKAIOLIEH Cpeabl

74

Pemenue 3amau

75

O0006111eHNE ¥ cCUCTEMATHA3ALIMS 3HAHUN 110
teme "Tepmonunamuka. TemnnoBbie
MAaIIuHe"

76

KonTtposneHas paboTa 1o teme
"TepmoanHamuka. TernaoBbie MallIUuHbI"

77

[TapooOpa3zoBaHue 1 KOHICHCAITHSI.
Hcnapenune n kunenue. Y aenpHas TeIIoTa
napooOpa3zoBaHus

78

HacpllieHHble 1 HEHACBILIEHHbBIE TIaphI.
KauecTBeHHast 3aBUCHMOCTb IJIOTHOCTH U
JIABJICHUSI HACBIIIEHHOTO Mapa oT
TEeMIIepaTypbl, UX HE3aBUCUMOCTb OT
00b&Ma HaACBHIIIEHHOTO apa. 3aBUCUMOCTh
TEeMIIepaTypbl KUIIEHUS OT JaBJICHUS B
KUAKOCTH

79

Bnaxxnocts Bo3niyxa. AGCoIOTHAs U
OTHOCUTCIIbHAS BIIAXKHOCTb

80

Pemenue 3amau

81

Teépnoe Teno. Kpucramnuueckue u
amop(dHbIe Tera. AHU30TPOIHUS CBOMCTB
KpUCTAJIIIOB

82

[InaBnenue u kpucramum3anus. Y 1eapHast




TerioTa miasyeHus. Cyonumanus

83

Hedopmaruu TBEpIOTO Tena. PacTskeHue
u cxartue. Casur. Monyns FOnra. Tlpenen

ynpyrux aedopmaruit

84

TermoBoe pacMpeHne KUIKOCTEN U
TBépl[I)IX TCII. AHFapMOHI/ISM TCIIJIOBBIX
KoJIeOaHU YaCTHI] BEIIECTBA

85

[TpeoOpazoBanue >HEpruM B (Pa3oBHIX
nepexoiax

86

VYpaBHeHUE TEIIOBOTO Oajlanca

87

Pemenue 3amau

88

[ToBepxHOCTHOE HaTshKeHHE. KannuisipHbie
siBJICHUS. J[aBieHue o1 UICKPUBIICHHOU
MMOBEPXHOCTHIO KUJIKOCTU. DPopmyna
Jlammaca

&9

O06o00muIeHre U cucTeMaTu3aIus 3HAaHUN 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
da30BbI€ MTEpeX0bl"

90

KonTpomnsHas padora o Teme "Arperaraeie
COCTOSIHUSA BellecTBa. Pa3zoBble Mepexobl”

91

DneKTpu3aIys Tel U e€ MpOosBICHHUS.
Dnektpuyeckuii 3apsia. [IBa Buma
NMEKTPUIECKUX 3aps0B. [IpoBoOIHUKH,
TVDTIEKTPUKHU U TIOTYITPOBOTHUKU

92

DneMEeHTapHBIN ANEKTPUUIECKUI 3apsil.
3aKOH COXpaHEHHUs AIEKTPUYECKOTO 3apsiia

93

B3anmoelicteue 3apsaoB. Todeunsie
3apsabl. 3akoH Kynona




94

Pemenue 3amau

95

Onektpuyeckoe nose. Ero neiicteue Ha
AEKTPUIECCKHE 3aPSIJIbI

96

Hanpsk€HHOCTB 3JIEKTPUYECKOTO TTOJIS.
[TpoOHbIif 3apsia. JIluauM HaNPsSHKEHHOCTH
aneKTpudeckoro nois. OJHOpPOIHOE
EKTPUYECKOE MOJIE

97

[ToTeHIMamTbHOCTH ANIEKTPOCTATUYECKOTO
nouasd. Pa3HOCTh MOTEHIIMAJIOB U
HAIpsOKEHUE

98

IloreHumaneHas dHeprus 3apsaa B
IIEKTPOCTATUYECKOM noe. [loTennnan
JIIEKTPOCTATUYECKOTO MO

99

CBs13bp HAaPSPKEHHOCTH TOJIS U Pa3HOCTH
MIOTCHLIMAJIOB JUIS DJIEKTPOCTaTUYECKOIO
O

100

[IpuHIHI CynepnO3UIUU MIEKTPUIECKUX
nojen

101

Pemenue 3amau

102

ITone Toueuynoro 3apsaa. [lone paBHOMepHO
3apsHKEHHOM cepsl

103

[Toyte paBHOMEPHO 3apsHKEHHOTO IO 00BEMY
wapa. [Tone paBHOMEPHO 3apsSKEHHOU
0ECKOHEYHOM IJI0CKOCTH

104

IIpoBOJHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.
Ycnosue paBHOBECHs 3aps1/iOB

105

JIMDIIEKTPUKY U MTOJYIIPOBOIHUKH B
JJIEKTPOCTATUYECKOM I10JI€




Konznencatop. DneKTpo€MKOCTb

106 KOHJIEHCATOpa. DNEKTPOEMKOCTH IIIOCKOTO
KOHJIEHCcaTopa

107 [TapamrensHOE COETMHEHUE KOHIEHCATOPOB

108 ITocnenoBarenbHOE COETMHEHUE
KOHJIEHCAaTOPOB

109 DHeprus 3apsKEeHHOI0 KOHJEHcaTopa

110 Pemrenne 3anau

11 JIBr>KeHre 3apsiKEHHON YaCTHIIbI B
OJIHOPOJHOM 3JIEKTPUUECKOM I10JI€

112 Pemrenne 3anau

13 O06o00uIeHre U cucTeMaTu3aIus 3HAaHUN TI0
Teme "DnekTpuueckoe mose"

114 KoHnTponsHas paboTta 1o Teme
"DnexTpuueckoe moje"
Cuna toka. [locTosiHHBIN TOK. Y cI0BUS

115 CYLLIECTBOBAHUS IIOCTOSIHHOTO
AIIEKTPUYECKOTO TOKA

116 Ncrtounuku toka. Hanpsoxenue u 9J1C

117 3akon Oma ISl yJacTKa LETH.
DIEKTPUUYECKOE COIIPOTUBIICHHUE
3aBUCUMOCTb CONPOTHUBIIEHUS OJTHOPOJIHOTO

118 [IPOBOIHUKA OT €ro JJIUHBI U IIOIIAaAN
MONIEPEYHOTO CEUEHHUS

119 VY nenpHOE CONPOTUBIIEHHUE BELIECTBA.
Pemrenne 3anau

120 ITocnenoBarenpHOE, NAapaUIEIBHOE,

CMCHIAHHOC COCAMHCHUEC TPOBOJHNKOB




Pacuér pa3BeTBIEHHBIX JIEKTPUYECKHUX

121 neneii. [IpaBuna Kupxroga !

122 Pemenne 3amaq 1

123 Pabora anekTpudeckoro Toka. 3aKoH 1
Jxoyna —Jlenua

124 Pemenne 3amaq 1
MOIIHOCTB 3JIEKTPUUYECKOTO TOKA.

125 TemnmoBas MOIITHOCTh, BRIAEIICMAas Ha 1
pesucrope

126 Pemenne 3amaq 1

127 O/1C u BHyTpEeHHEE CONIPOTUBIIEHHE 1
HCTOYHHKA TOKA

128 3akon Oma Jy1st IOJIHOM (3aMKHYTOM) 1
ANEKTPUYECKOM LT

129 Pemenne 3amaq 1

130 MOIIHOCTh HCTOYHHKA TOKA 1

131 KopoTkoe 3aMbikaHue 1

132 KonneHcarop B nienu noCTOssHHOIO TOKa 1

133 Pemenne 3amau 1

134 Pemenne 3ama4 mo reme "IlocTosTHHBIN |
ANEKTPUUECKUHN TOK"

135 Pemenne 3ama4 mo reme "IlocTosTHHBIN |
ANEKTPUUECKUHN TOK"

136 Pemenne 3amau mo reme "IlocTosTHHBIN |
ANEKTPUUECKUHN TOK"

137 O00011IeHNE ¥ CUCTEMAaTH3aIIUsI 3HAHUH 10 1

teMe "IloCTOsIHHBIN 3TIeKTpUYECKU TOK"




138

KonTtposnpsHas paboTa 1o teme
"TIoCTOSIHHBII 37E€KTpUUECKUN TOK"

139

DeKTpryYecKasi MPOBOIUMOCTh Pa3IMYHBIX
BEIIECTB. DJIEKTPHUECKUI TOK B METaJJIax.
CBepXxnpoBOIUMOCTh

140

DJNEeKTPUUECKUI TOK B PaCTBOpAx M
pacriaBax 3JeKTpoJuToB. 3akoHbl Dapanes
TS DTIEKTPOJIN3A

141

DneKkTpuyecKuil ToK B razax. [lmazma

142

DNEKTpUUYECKUI TOK B BaKyyMe.
BakyymHbIe TpuGOpHI

143

DNEKTpUUYECKUH TOK B MOJIYIPOBOJHUKAX

144

[TosmynpoBOHUKOBBIE TIPUOOPHI

145

@u3NYEeCKU IPAKTUKYM I10 TEME
"N3mepeHue cuiibl TOKa U HaNpsyKEHUS B
LENH MOCTOSTHHOTO TOKA P TIOMOIIH
aHAJIOTOBBIX U IU(POBBIX U3MEPUTEINBHBIX
npubopoB" wiH "3HAKOMCTBO C HU(POBOIA
nabopatopueii o ¢uzuke. [pumeps
M3MepeHus: (PU3NIECKUX BETUYNH TPU
MTOMOIIY KOMIBIOTEPHBIX JATYUKOB"

146

@u3NYEeCKU IPAKTUKYM I10 TEME
"N3yueHre HepaBHOMEPHOTO JIBUKEHUS C
LEJIbI0 ONPEAEIICHUS MTHOBEHHO M
ckopoctH"

147

@u3NYEeCKU IPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHus npu
MPSIMOJIMHENTHOM PaBHOYCKOPEHHOM




NBIOKEHUH 110 HAKJIOHHOM MJI0CKOCTHU' WiIn
"UccnenoBanue 3aBUCUMOCTH IIyTH OT
BpPEMEHHU IPU PABHOYCKOPEHHOM
nBIOKeHUN"

148

@u3N4EeCKU IPAKTUKYM I10 TEME
"N3mepenue yCcKopeHusi CBOOOTHOTO
najgeHus" win "M3ydenue qBUKEHUS Tena,
OpOIIEHHOTO TOPU3OHTAIBHO"

149

@u3N4EeCKU IPAKTUKYM I10 TEME
"N3yueHue NBUKEHHS TeJla M0 OKPYKHOCTH
C TIOCTOSIHHOM IO MOJYJIIO CKOPOCThIO" WM
"UccnenoBanue 3aBUCUMOCTH TIEPHOIa
oOpamieHnss KOHMYECKOTO MasiTHUKA OT €T0
napameTpon"

150

@uU3NYEeCKU IPAKTUKYM I10 TEME
"N3mepeHue paBHOJAEHCTBYIONIEH CHUITBI
NIpU JBIDKEHUH OpycKa M0 HaKJIOHHOM
mockoctu" uimn "IIpoBepka runoTessl o
HE3aBHCHUMOCTHU BPEMEHU JBM)KEHUSI OpycKa
10 HAKJIOHHOM IUIOCKOCTH Ha 33J1aHHOE
paccTosiHUE OT €ro Macchl”

151

@u3NYEeCKU IPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH CHJT
YIOPYTrOCTH, BOSHUKAIOUINX B IPYKUHE U
pEe3nHOBOM 00pasiie, oT ux aedopmarmu’”
nin "M3ydeHne qBUKEHUS] CUCTEMBI TE,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOM uepe3
nérkuit 670K"

152

@u3NYEeCKU IPAKTUKYM I10 TEME




"N3mepenne ko3 duiimenta TpeHus mo
BEJIMYUHE YIIIOBOTO KOA(pPHIIMEHTA
3aBucumoctu Frp(N)" nnu "UccnenoBanue
JBYOKEHUST OpyCKa 10 HAKJIIOHHOM
TUTOCKOCTH C TepeMEHHBIM K03 durmeHrom
TpeHus" win "M3yuenue ABUKEHUA Ipy3a
Ha BaJly C TpeHUEeM"

153

@u3NYEeCKU IPAKTUKYM I10 TEME
"HccnenoBanue ycioBHM paBHOBECHS
TBEPJIOTO TEJa, UMEIOLIEro OCh BpamieHus"
nin "KoHCTpyrnpoBaHue KPOHIITEHHOB U
pacuér cui ynpyroctu" win "HU3yuenue
YCTOWYMBOCTH TBEPAOIO TeJIa, UMEIOIIETO
TIJI0IIA]Th OTIOPHI"

154

@u3N4EeCKU IPAKTUKYM I10 TEME
"N3mepenue ummynbca Tesia 1no
TopMO3HOMY IyTH" win "M3MepeHne cuiibl
TATH, CKOPOCTH MOJIEH 3JIEKTPOMOOUIIS U
MOIIHOCTH cuiibl TAru" win "CpaBHeHME
M3MEHEHMSI UMITyJIbCa Tella C UMITYIbCOM
cwibl" niy "HccrnenoBanue coxpaHeHUs
HMITYJIbCA TIPU YIPYroM B3auMOAecTBUN"
win "M3MepeHne KHHETUYECKON 3HepTun
Teja 1o TOPMO3HOMY ITyTH"

155

@u3NYEeCKU IPAKTUKYM I10 TEME
"N3ydueHne U30TepMUUECKOro Ipolecca
(PEKOMEHIOBAHO UCIOJIB30BAHUE
udpoBoii 1aboparopun)" wim "Nzyuenue
n30xopHoro npouecca” uinu "N3ydyenne




n3o0apHoro nporecca" wim "IIpoBepka
ypaBHEHUS COCTOSIHUA"

156

@u3NYEeCKU IPAKTUKYM I10 TEME
"N3mepeHue yaenbHON TEIIOEMKOCTH" N
"UccnenoBanue mpoiiecca OCTHIBAHUS
BemecTBa" niM "Mccnenoanue
anmabartHoro nponecca” nin "M3ydenne
B3aMMOCBSI3U SHEPTHUH MEXMOJIEKYISIPHOTO
B3aMMO/ICHCTBUS U TEMIIEPATYPHI KUTICHHS
JKUIKocTen"

157

@u3NYEeCKU IPAKTUKYM I10 TEME
"N3yueHne 3akOHOMEPHOCTEN UCTIapeHUS
xuakocren" wim "M3mepenue yaenbHou
TEIUTOTHI TJIaBleHus Jbaa" unu "M3yuenue
CBOMCTB HACBIIIEHHBIX ApOB" WIN
"N3mepenue abCoNIOTHON BIa)KHOCTH
BO3JlyXa M OLIEHKa Macchl IapoB B
nomerenun". U3smepenue kodddunmenra
MTOBEPXHOCTHOTO HATSKEHUS

158

@u3NYEeCKU IPAKTUKYM I10 TEME
"Habnroenue nmpeBpanieHus SHEpruu
3apsKEHHOTO KOHJIEHCATOPa B SHEPrUI0
n3nydeHus ceeroanoaa” wim "Msyuenue
IIPOTEKAaHUs TOKA B LIETIH, COACpKaIEH
koHJeHcarop" win "Pacnpenenenue
Pa3HOCTH NMOTEHIMAJIOB (HAIIPSHKEHUS) TIpU
MOCIIEI0BATEIbHOM COEIMHEHUH
KOHJIeHCaTopoB"

159

@u3NYEeCKU IPAKTUKYM I10 TEME




"HccmenoBanne CMEMIaHHOTO COCIUHEHUS
pesuctopoB" wiu "M3Mepenue yneabrHOro
CONPOTHBIIEHUS TPOBOAHUKOB" MIIH
"HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA OT
HaIPsHKEHUS JTs1 JIaMIIbl HaKaJIuBaHUs"

160

@u3NYEeCKU IPAKTUKYM I10 TEME
"HabmroteHue amekTpoiu3a’ win
"N3mepenue 3apsiia OAHOBAJIEHTHOIO HOHA"
nin "HccrnenoBaHue 3aBUCUMOCTH
COINPOTHBIICHUSI TEPMOPE3UCTOPA OT
temiieparypbl” unu "CHsTHE BOJIbT-
aMIIEpPHOIN XapaKTEepUCTUKU quoaa"

161

PesepBHeIit ypok. O600IICHNE 1
CUCTeMAaTH3aIlHs 3HAHUH 110 TeMe
"KunemaTtuka"

162

PesepBHeIit ypok. O600IICHNE 1
cucTeMaTH3allKs 3HaHUH 10 TeMe
"Tunamuxa"

163

PesepBHeIit ypok. O600IICHNE 1
cucreMarusanus 3Hanui mo reme "Cratuka
TBEpJIOTO Tena"

164

PesepBHeIit ypok. O600IICHNE 1
CUCTEMaTH3aIus 3HaHUH 10 TeMe "3aKOHBI
COXPAaHEHHUS B MEXaHHKe"

165

PesepBHeIit ypok. O600IICHNE 1
cucreMaruzalus 3HaHui mo teme "OCHOBBI
MOJIEKYJIIPHO-KMHETHYECKO# Teopun”

166

PesepBHeIit ypok. O600IICHNE 1
CUcremMatTusanus 3HAHUHU II0 TEME




"TepmoanHamuka. TernaoBbie MallIuHbI"

167

PesepBHeIit ypok. O600IICHNE 1
cHCTeMaTH3alHs 3HaHUH 110 TeMe
"ArperaTHble COCTOSTHHS BEILIECTBA.
®dazoBble Iepexoab"

168

PesepBHeIit ypok. O600IICHNE 1
CUcremMaTu3anus 3HAHUHU II0 TEME
"DnexkTpuueckoe moje"

169

PesepBHeIit ypok. O600IICHNE 1
crCcTeMaTH3alHs 3HaHUH 110 TeMe
"IIoCTOSIHHBIH 37€KTpUUECKUNA TOK"

170

PesepBHeIit ypok. O600IICHNE 1
cucTeMartu3alus 3Hanui no treme "Toku B
pa3auyYHbIX cperax”

OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

170

16




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acos

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHus

DJIEeKTPOHHbIE
nudposbie
o0pa3oBaTejibHbIE

pecypchl

B3aHMOHefICTBHe IIOCTOSAHHBIX MAarouToB U
MIPOBOTHUKOB C TOKOM. MaruutHoe mozJie.
I'unore3a Ammnepa

Bekrop maruuTHON MHAYKIUU. [IpuHImn
CYNEPHO3HUIMYA MATHUTHBIX oJIed. JInHun
MAarHUTHON MHAYKIIMHU

MarauTHO€ ToJie MPOBOTHUKA C TOKOM.
OmneIT Opcrena

Cuna Amniepa, e€ HalpaBJI€HUE U MOJYJIb

Pemenue 3amau

IIpumenenue 3akoHa Amnepa.
DNeKTpOU3MEpHUTETbHBIE TPHOOPHI

Cuna JlopeHiia, e€ HarpaBiIeHUE U MOTYJIb.
JIBr>KeHre 3apsiKEHHON YaCTHIIbI B
OJIHOPOJIHOM MarHUTHOM TIOJIe

Pemenue 3amau

Pa6ora cunbl Jlopenia

Pemenue 3amau

11

MarsuTtHoe 1noJie B BEIIECTBE.
deppOMarHeTUKy, napa- u JMaMarHeTHKA

12

OcHOBHBIE CBOWCTBA ()eppOMArHETHKOB.
[Tpumenenue heppoMarHeTHKOB




13

Pemrenne 3aga4d o reme "MaruutHoe mose"

14 Pemenne 3amad mo reme "MarautHoe moie"

L5 SBneHue AMEKTPOMArHUTHON UHIYKITUH.
[ToTok BeKTOpa MarHUTHOW MHIYKIIMHU

16 OC unnykuuu

17 3aKOH AMEKTPOMArHUTHON WHIYKITUU
Qdapanes

18 Buxpeoe anexrpuueckoe nose. Toku Pyko

19 OJC uHAYKINH B ABMKYITUXCS
MIPOBOTHUKAX

20 Pemenue 3amau

21 [IpaBuno Jlenua

2 NunykruBHOCTH. KaTymka MHAYKTUBHOCTH
B I[EMH ITIOCTOSHHOI'O TOKa

” SAsnenue camounaykiuu. J/C
CaMOUWHTYKIIUHI

24 DHeprusi MarHuTHOTO TOJIS KATYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE T0JIe

25 Pemenue 3amau

%6 O06o01IeHre U cUCTeMaTH3alus 3HAHUH 110
TeMe "DIeKTpoAnHaMuKa"

7 KonTtposneHas paboTa 1o teme
"DnexkTpoauHaMuKa"

)3 KonebarenpHas cuctema. CBOOO HBIC
Kosiebanus. 'apMOHIUECKUE KoJIeOaHMsI

79 Kunemarnueckoe U JUHAMHYECKOE

OITFICaHHE KoJIeOaTeIbHBIX I[BI/DKGHI/If/'I




DHepreTuyeckoe onucanue. BeiBoa
JTUHAMUYECKOTO OMHUCAHUS TAPMOHUYECKUX

30 KoJIe0aHMii U3 UX YHEPTETHUECKOTO U
KHHEMATHYECKOTO OTTMCAHUS

31 Awmmuntyna u aza konebaHui
Ilepuon u yactora konebanuii. [lepuon
MaJIbIX CBOOOTHBIX KOJIeOaHH

32 MaTeMaTH4eCKOro MasiTHuka. [lepuon
cBOOOTHBIX KOJIEOAHHH MTPY>KUHHOTO
MasiTHHKA

1 3aryxaromue kojaedaHnus. BoiHyX/1eHHbIE
Kosiebanus. Pezonanc

34 ABTOKOJICOAHUS

35 Pemenue 3a1au

36 Ypok-koHpepermus "MexaHu4IecKue
KoJIe0aHUs B MY3bIKAIbHBIX HHCTpYMEHTaX"

37 O06o00muIeHre U cucTeMaTu3alus 3HAaHUN 110
Teme "MexaHnudeckue kojaeobanus"

18 DNeKTpOMarHUTHbIE KOJIeOaHusI.
KonebarenbHbIil KOHTYP
®opmyna Tomcona. CBsi3b aMIUTUTYABI

39 3apsjia KOHJIEHCATOpa C aMIUIUTYA0U CUJTBI
TOKa B KOJe0aTeTbHOM KOHTYpE

40 3aKOH COXpaHEHUS YHEPTHUU B HJICATHHOM
KoJ1Ie0aTeIbHOM KOHTYpE
3aTyxarolne JEeKTPOMarHuTHbIE

41 Kosiebanus. BeiHyX1eHHBIE

QJICKTPOMArHUTHLBIC KOJIeOaHus




[TepemenHsblii TOK. Pe3ucTop ¥ KOHAEHCATOP

42 B IIETH NTEPEMEHHOT0 TOKa

13 Karyrmika iHIyKTUBHOCTH B LIETTH
MIEPEMEHHOT0 TOKa

44 3axoH Oma Juis 3IEeKTpUYECKO Lenu
IIEPEMEHHOT0 TOKa
MOoIIHOCTh NEPEMEHHOTO TOKA.

45 AMITITUTYAHOE U AEUCTBYIOLIEE 3HAUECHNE
CHJIBI TOKA M HATPSDKEHUS

46 Pe3oHaHC B anieKTprUUecKOr Lenu

47 Pemrenne 3anau
WneanbHbI Tpancopmarop.

48 [IpousBoacTBo, nepeaaya U NoTpediieHne
NIEKTPUUECKON SHEPTUU
DKOJIOTUYECKHE PUCKU TTPU IPOU3BOJICTBE

49 aneKkTpo3Heprun. KynbTypa ncnosip3oBanus
AIIEKTPOIHEPTHUHU B TIOBCEAHEBHOM KU3HH

50 Pemenue 3anau

51 Pemrenne 3anau

57 O06o00muIeHre U cucTeMaTu3aus 3HAaHUN 110
Teme "DIIeKTpOMarHuTHbIE KoJieOaHus"

53 MexaHnndeckue BOJIHBIL. XapaKTepUCTUKU
MEXaHUYECKUX BOJH

54 CBoiicTBa MEXaHMYECKUX BOJIH

55 3ByK. XapaKTEepUCTUKH 3ByKa

56 Wudpassyk u ynprpa3syk. LllymoBoe

3arpsi3HEHUE OKPYXKAIOLIEH Cpeabl




57

Pemenue 3amau

58

BHCKTpOMaFHI/ITHI)Ie BOJIHBI. I/ISJIyLIGHI/Ie
QJICKTPOMArHUTHBIX BOJIH

59

DHeprus 31eKTPOMarHUTHBIX BOJIH.
CBolicTBa JIEKTPOMAarHUTHBIX BOJIH

60

[IIxana >1€KTPOMarHUTHBIX BOJIH.
IIpuMeHeHne 3I1eKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY

61

HpI/IHIII/IHI)I PaaruoOCBA3U U TCICBUIACHUSA.
Pagnonokanus. DIeKTpOMarHUTHOE
3arpsi3HEHUE OKPYXKAIOLIEH Cpeabl

62

KonTpomnsHas padora o teme "Konebanus
Y BOJIHBI"

63

Cgert. 3aKOH NPSIMOJIMHENHOTO
pacmpocTpaHeHHs CBeTa

64

Pemenue 3a1au Ha IpUMEHEHNE 3aKOHA
MPSIMOJIMHENHOTO pacpOCTPaHEHUs CBETa

65

Otpaxenue ceta. [1nockoe 3epkano.
Codepnueckoe 3epkaio

66

[Ipenomiienne cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN MOKa3aTelb NPeIoMIICHUS.
[TosiHOE BHYTpEHHEE OTpaKEHUE.
[IpenenbHbIN yroi MOJHOTO BHYTPEHHETO
OTpaXEHUS

67

Pemenne 3aa4 Ha IPUMCHCHUEC 3aKOHOB
OTPAKCHUSA U ITPECIIOMIICHUA CBCTA

68

Xon nydeit B mpusme. [Jucniepcus ceera.
CnoxHbIi cocTaB Oenoro ceeta. Liger




JInH3bl. POKYCHOE paccTosiHUE U

69 OTITUYECKasi CHJIA JINH3BI

70 ITocTpoenue n300pakeHui B JINH3aX U UX
CUCTEMax. YBEIMYECHUE JINH3BI
Pemenue 3anau Ha nocTpoeHue

71 M300pakeHM, OTy9aeMBbIX C TIOMOMIBIO
JIMH3

72 I'na3 kak ontuyeckas cuictemMa

7 Pemenue 3amau. [Ipenens npuMeHUMOCTH
r€OMETPUYECKON ONTUKHU

74 CKopocCTb CBETa U METOBI €€ U3MEPEHHUS

75 Jucnepcus ceera

76 WNuTtepdepenmus cera

77 KorepeHTHble HCTOYHUKH. Y CIIOBUS
HaOJI0IeHUS] MAKCUMYMOB U MUHUMYMOB

78 Pemenue 3anau

79 [Tpumenenne naTEpHEpEHITNH

80 Judpakmnus cBeTa

81 Judpaxmonnas pemeérka. Y ciaoBue
HaOJIOIEHUS TTIABHBIX MAaKCUMYMOB

82 Pemrenne 3anau

23 [TomepedHOCTH CBETOBBIX BOJIH.
[Tonspuzanusa ceera

84 Pewmrenne 3anau

85 CBeToBbI€ SIBIIEHUS B IPUPOJIE

26 O06o00muIeHre U cucTeMaTu3aus 3HAaHUN 110

Teme "Onruka"




87 KonTtposnsHas padoTa o teme «Onruka 1
['paHuI1IBI TPUMEHUMOCTH KJIACCHYECKOM

88 MEXaHUKH. 3aKOHBI ANEKTPOAUHAMUKH U 1
MPUHIUT OTHOCUTEIHHOCTH

29 ITocTynaTel cienuanbHOM TEOPUU |
OTHOCHTEIILHOCTH
IIpocTpaHCTBEHHO-BPEMEHHOW HHTEPBAIL.
[Tpeo6pazoBanus Jlopenna. YciaoBue

90 NPUYUHHOCTH. OTHOCHUTEIBHOCTh 1
OJTHOBPEMEHHOCTHU. 3aMe/IJICHHEe BPEMEHH U
COKpAIIIEHUE JUTHHBI

01 DHEpPrusi U UMITYIILC PEISITUBUCTCKOM |
YaCTHUIIBI

0 CBsI3b MacChI C SHEPTUEH U UMITYJIHCOM |
PENATUBUCTCKON YaCTHIIBI. DHEPTHUS TOKOS

93 PaBHOBECHOE TEMIOBOE U3IyUEHUE 1

94 3akoH cMmeleHus Buna 1

95 I'nnote3a M. Ilnanka o kBanTax. ®OTOHBI 1

96 DHeprus 1 UMIyIbC GOTOHA 1

97 ®otorddext. Onpitol A. I'. Cronerosa. 1
3akoHsl hoTordpdexTa

08 VYpaBuenue DifHirerina 11 Gotordpdexra. |
"Kpacnas rpanuna" ¢ortoaddexra

99 JlaBneaune cBeta. OnbiTel I1. H. Jlebenera 1

100 BomnHoBbIE CBOCTBA YacTHIL 1
Bounsl e bpoitns. JliimHa BOJIHBI Jie

101 Bpoiins 1 pa3mepsl 00J1aCcTH JIOKaTH3aIuN 1

JBHKYIIEHCS] YaCTULIBI




102

KopryckynsipHO-BOTHOBOM JTyaliu3m

103 Jludpakmust 37eKTPOHOB Ha KPUCTAIIAX
Crnenuduka u3MepeHuii B MUKPOMHUPE.

104 CooTHoIlIEHHs HEOTIPEACIEHHOCTE!
Ieiizenbepra

105 Pemenue rpaduueckux 3amaq

106 Pemenue pacu€THbIX 3a1a4
KonTtponeHas padoTa o temam: "OCHOBBI

107 CTQ", "KopmyckynsipHO-BOJIHOBOM
nyanuzm"

108 OneITHI 10 UCCIIEAOBAHUIO CTPOEHHUS aTOMA.
[TnanerapHast moaens aroma Pezepdopra

109 [Tocrynater bopa

110 Bunel ciektpoB. CekTp ypoBHEN SHEPrUU
aToMa BoAopoJa

11 CrioHTaHHOE U BBIHYKJEHHOE U3JTy4eHHE
cBeTa

112 Jlazep
Hyxnonnas monxens siapa [efizenOepra-

113 WBanenko. 3aps 1 MaccoBOE YHCIIO sIIpa.
N3oTonel. PaqnoakTHBHOCTH
3aKoH paJuoaKkTUBHOTO pacnaja. CBoiicTBa

114 MOHU3UPYIOIIETO U3IydeHus. BiusHue
PaZv0aKTUBHOCTH HA KUBBIE OPraHU3MBI.
Jlozumerpus
OHeprus cBA3U HYKJIOHOB B sape. SnepHbie

115 cwibl. Jledext maccel sapa. SnepHbie

peakuuu. Snepusie peakropsl. [TpoOremsbr




YIPABISIEMOTO TEPMOSIACPHOTO CUHTE3A.
DKOJIOTUYECKHE aCIIEKThI Pa3BUTHS SIIEPHON
JSHEPIreTUKHU

116

MeTo1bl perucTpalnyu 1 UCCIeJOBaHUS
3JIEMEHTApHbIX YacTHll. OyH1aMEeHTaJIbHbIE
B3aUMOJCHCTBHs. baprOHBI, ME30HBI U
nentoHsl. [IpeacraBnenue o CtanaapTHOM
Mozenu. KBapk-riatooHHas MOJENb aJpOHOB

117

®dusuka 3a npeaenamu CtanaapTHON
MoJenu. TéMHass Matepust U TEMHAast
sHeprus. EMMHCTBO (pU3NUecKoil KapTHHBI
MHpa

118

Oransl pa3BUTHS aCTPOHOMHHU. 3HAUEHUE
aCTPOHOMMHU

119

[TpruMeHUMOCTh 3aKOHOB (PU3UKHU JUIS
00BSICHEHUS TIPUPO/IBI KOCMHYECKUX
00BEKTOB. MeToIbl aCTPOHOMUYECKUX
HCCIEIOBAaHUH

120

CoBpeMeHHbIE ONITUYECKUE TEIECKOTIBI,
panuoTeNIecKoIbl, BHEaTMOC(epHast
aCTPOHOMHS

121

Bun 3Bé€3aHoro Heba. Co3Be3aus, spkue
3Bé3Z[I)I, IITaHEThI, UX BUAUMOC IBUXXCHUC

122

Coueunas cucrema. Comnaie. CoHeuHast
AKTHUBHOCTD. I/ICTO‘-IHI/IK 3HepFI/II/I COJ'IHIIa nu
3BE3]

123

3BE3/1bl, UX OCHOBHBIE XapPAKTEPUCTUKH.
Jlnarpamma "criekTpalibHbIN Ki1ace —




CBETUMOCTE"

124

3B€3I[I)I rJIaBHOM IIOCIIEA0BATEILHOCTH

125

Buyrpennee crpoenue 38€31. CoBpeMEHHbBIE
MPEJICTABICHUS O IPOUCXOKICHUU U
spomoruu CoHIIa ¥ 3BE3]. OTaIlbl JKHU3HU
3BE3/1

126

Mneunsiii [Iyre — Hama ['amaktrka. Tunsl
rajakTuk. YEpHbIE OBIPBI B sApaxX rajJakTHK

127

Bcenennas. Paciinpenue Beenennoii. 3akoH
Xab66ma. Teopus bosbiioro B3pbIBa.
PenukroBoe n3nydeHue

128

MacmraGHast cTpykTypa BeceneHHOM.
Meraranaktuka

129

Hepeménnbie mpoOiaemMpl acCTpOHOMUU

130

@uU3NYEeCKU IPAKTUKYM I10 TEME
"UccnemoBanue MariuTHOT'O TOJIS
MMOCTOSTHHBIX MarHuToOB" MIIH
"UccnemoBanue CBOICTB
deppomaraerukos" wim "HccnenoBanue
JCUCTBUS TIOCTOSTHHOTO MarHuTa Ha PaMKy C
TOKOM"

131

@uU3NYEeCKU IPAKTUKYM I10 TEME
"N3mepenue cuiibl Amnepa" ninn "M3ydenne
3aBUCHUMOCTH CUJIbI AMIIepa OT CHJIbI TOKA"
umu "OnpeneneHue MarHUTHOM UHIYKIIUN
Ha OCHOBE U3MepeHUs cuibl Amnepa”

132

@u3N4eCKUi IPAKTUKYM I10 TEME
"HccnenoBanue sIBICHUS




AJIEKTPOMArHUTHOM MHIYKIMU" WK
"OnpeneneHne NHIYKIMU BUXPEBOTO
MarHuTHOTO noJs"

133

@u3NYEeCKU IPAKTUKYM I10 TEME
"UccnenoBanue sIBJICHUS] CAMOUHIYKIIUN"
i "COopKa MOJIENHN SIIEKTPOMArHUTHOTO
reHeparopa"

134

@u3N4eCKUi IPAKTUKYM I10 TEME
"U3mepenue nepuojia CBOOOIHBIX
KOJIeOaHUI HUTSHOTO U TIPYKUHHOTO
MasiTHUKOB"

135

@u3N4eCKUi IPAKTUKYM I10 TEME
"IIpeoOpa3oBanue SHEPTUH B IPY>KUHHOM
MasTHHUKE"

136

@u3N4eCKUi IPAKTUKYM I10 TEME
"UccnenoBanue mepeMeHHOTO TOKa Yepe3
[I0CJIEI0BATEIIBHO COCIUHEHHBIE
KOHJIEHCATOP, KaTYyIIKY U pe3UcTop" min
"UccnenoBanue paboTbl HCTOYHUKOB CBETA
B LIETIM IEPEMEHHOIr0 TOKa"

137

@u3NYEeCKU IPAKTUKYM I10 TEME
"N3ydyeHue napameTpoB 3BYKOBOI BOJIHBI"

138

@uU3NYEeCKU IPAKTUKYM I10 TEME
"N3mepeHue nokaszaTels MpeioMICHUs
crekna" win "[lonyuenne n300pakeHus B
CUCTEME U3 IJIOCKOTO 3epKajia U JINH3bI"

139

@u3N4eCKUi IPAKTUKYM I10 TEME
"HUccnemoBanue 3aBUCUMOCTH (POKYCHOTO
paccTOosHUS OT BEIlleCTBa (Ha IpuMepe




xuakux uH3)" wim "M3mepenne
(OKYCHOTO PacCTOSHUS PACCEUBAIOIINX
3"

140

@u3NYEeCKU IPAKTUKYM I10 TEME
"HabOmonenue nqudpakuuu, naTEepHepeHIInn
Y TOJIIpU3aluu cBeTa”

141

@u3NYEeCKU IPAKTUKYM I10 TEME
"OnpeneneHyre UMITYJIbca U SHEPTUU
PENATUBUCTCKUX YacTull (o ¢oTorpadusm
TPEKOB 3apsHKEHHBIX YacTUI] B MATHUTHOM
noJje)"

142

@u3N4eCKUi IPAKTUKYM I10 TEME
"N3mepenue nocrosiHHoM [1nanka Ha
OCHOBE HccienoBanus Gporodpdexra” wmm
"HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA
4yepe3 CBETOMO/] OT HanpshKeHus"

143

Pu3N4eCKUi IPAKTUKYM I10 TEME
"UccnenoBanue CrieKTpa pa3perxeHHOTO
aTOMAapHOTO BOJIOPO/Ia U U3MEPEHUE
mocTostHHOM Punbepra"

144

@u3NYEeCKU IPAKTUKYM I10 TEME
"HccnenmoBanue paagioakTHBHOTO (hoHa C
HCIIOJIb30BAHUEM JI03UMETpa" WIIH
"H3yueHue MmorjomneHus 0eTa-4acTuil
aroMuHueM"

145

@u3NYEeCKU IPAKTUKYM I10 TEME
"Habnronenus 3B€31HOTO Heba
HEBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIOKEHUH 115




oTIpeIeNIeHUs TIOJIOKEHUST HEOEeCHBIX
O6’I)€KTOB Ha KOHerTHYIO I[aTyI OCHOBHBIC
co3Be3nusi CeBepHOTO MOTYIIAPHS U SIPKHE
3BE31b1" MM "HaOnmroneHus B TeEIeCKOn
JIyHbI, IIIaHET, TYMAHHOCTEMN U 3BE3IHBIX
CKOIUIEHUI"

146

O00011IeHNE ¥ CHCTEMAaTH3aLIMs 3HAHUH.
Ponb pusuku u actpoHOMUY B
3KOHOMMYECKOM, TEXHOJIOTHUECKOI,
COLIMAIBHOM M 3THYECKOH cepax
JEATEILHOCTU YEeJIOBEKa

147

O06o00mIeHre U cucTeMaTu3aus 3HaHUH.
Pounb 1 MecTo (pM3MKM U aCTPOHOMUH B
COBPEMEHHOM HAyYHOU KapTUHE MUpa

148

O06o00mIeHre U cucTeMaTU3aus 3HAaHUH.
Pounb ¢pusndeckoit Teopun B popMupoBaHUH
MPEJCTAaBICHUI 0 (PU3MUECKON KapTUHE
MUpa, MecTO (prU3HUECKON KapTUHBI MHUpA B
00I11eM psTy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPEACTaBICHUN O IPUPOIE

149

O06001IEeHUE U CUCTEMATU3ALIMS 3HAHUN 110
Teme "Kunemaruka"

150

O06001IeHUE U CUCTEMATU3ALIMS 3HAHUN 110
Teme "Kunemaruka"

151

O000111eHNE ¥ cCUCTEMATH3AIMS 3HAHUH 110
teme "Jlunamuka"

152

O000111eHNE ¥ CUCTEMATH3AIMS 3HAHUH 110
teme "Craruka TBEpAoro rena"




153 O06001IEeHHUE U CUCTEMATU3ALIMS 3HAHUN 110

TeMe "3aKOHbI COXpaHEHMsI B MeXaHUKe"

O06o00uIeHre U cucTeMaTu3aIus 3HAaHUN 110
154 TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM
Teopun”

O0006111eHNE ¥ cCUCTEMATHA3ALIMS 3HAHUH 110
155 teme "Tepmonunamuka. TemnnoBbie
MAaIIuHe"

O06o00muIeHre U cucTeMaTu3alus 3HAaHUN 110
156 TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
da30BbI€ MTEpeXoabl"

157 O0006111eHNE ¥ cCUCTEMATHA3ALIMS 3HAHUN 110
Teme "DnekTpuueckoe mnosye"

158 O06001IeHHUE U CUCTEMATU3ALIMS 3HAHUN 110

teMe "IloCTOsIHHBIN 3NIeKTpUYECKU TOK"

159 O06o00muIeHre U cucTeMaTu3aus 3HAaHUN 110
teMe "Toku B pa3nuuHbIX cpeaax”

160 O06001IEeHUE U CUCTEMATU3ALIMS 3HAHUN 110
Teme "MarautHoe moie"

PesepBHeIit ypok. O600IICHNE 1
161 cucTeMaTu3alus 3HaHUuU 110 TEME
"JJIeKTpOMarHUTHAsE UHIYKIUA"

PesepBHeIit ypok. O600IICHNE 1
162 cHUCTEMATHU3aIus 3HaHUU IO TEME
"Mexanundeckue Kojaeoanud"

PesepBHeIit ypok. O600IICHNE 1
163 CHUCTEMATHU3AIUA 3HAHUH 110 TEME

"JJIeKTpOMarHUTHbIE KOeOanus"




164

PezepBHblit ypok. O0oO1meHne u
crcTeMaTH3alHs 3HaHUH 110 TeMe
"MexaHUYeCKUE U IIEKTPOMarHuTHbIE
BOJIHBI"

165

PesepBHeIit ypok. O600IICHNE 1
cucreMarusanus 3Hanuil mo reme "Onruka"

166

PesepBHeIit ypok. O600IICHHE 1
cucreMarusaius 3HaHui o reMe "OCHOBBI

CTO"

167

PesepBHeIit ypok. O600IICHNE 1
CUCTeMAaTH3aIl¥s 3HAHUH 110 TeMe
"KopryckynsipHO-BOJTHOBOM JTyanu3m"

168

PesepBHeIit ypok. O600IICHNE 1
cucTeMaTu3aiys 3HaHui 1o reme "duznka
aroma"

169

PesepBHeIit ypok. O600IICHNE 1
cUcTeEMAaTU3aIus 3HaHuil o TeMe "dusnka
aTOMHOTO SIZJpa U 3J€MEHTAPHBIX YacTUIl"

170

PesepBHeIit ypok. O600IICHNE 1
crCcTeMaTH3alHs 3HaHUH 110 TeMe
"DeMeHTHI acTpoPHU3UKU"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

METOJJUYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChBI CETHU

HUHTEPHET

( )
NOOKYMEHT NOANMCAH
ONEKTPOHHOW NOAMNUCHIO

CepTtudukat: 4FB82C99FEEE41F7856BE87B6F4C8F7C
Bnapeneu;: ButHep Hatanbsi HukonaesHa
[Levicteutenen: ¢ 07.06.2023 go 30.08.2024
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