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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJOXEHUH M TPEOOBAHMM K pPe3ylbTaTaM OCBOECHHS
OCHOBHOM oOpa3oBareinbHOM Mporpammel, npenacraBieHHbix B ®I'OC COO, a
Takxke ¢ yu€tom (enepanbHON pabouel mporpamMmbl BocnuTaHus u KoHuenmuu
npenojaBanus yueOHoro npeamera «Dusnka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit  depepanuu,  peaJM3yIOMMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpenenseT o0g13aTeNbHOE NPEIMETHOE COIEpKAHUE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUYEHUSI TEM U pa3/eioB
y4eOHOTr'0 TMpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM y4eOHOTO MpOIEcca, BO3PACTHBIX OCOOEHHOCTEM  00yyaroluxcs.
[Iporpamma mo ¢Qusuke Aa€T TpeacTaBlIeHUWE O MEJsAX, COAEpNKaHUHM, O0OIen
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpPOBHE.

N3yuenue kypca ¢Gu3MKd yriayOnEHHOTO YpOBHSI IMO3BOJISIET PEATM30BATh
3a/layu Mpo(EeCcCHOHATILHON OpPUEHTAIIMM, HANPABJICHO HA CO3/IaHHUE YCIOBUM IS
NPOSIBJICHUSI CBOMX HWHTEJUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TNPOAODKEHHs 0Opa3oBaHUs B
opraHuzanusax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO PA3IUYHBIM  (PUBUKO-
TEXHUYECKUM U MH)XEHEPHBIM CHEIIUAIBHOCTSM.

B nporpamme 1m0 (¢usuke OmNpenensioTcs IUTAHUPYEMbIE Pe3yJbTaThl
OCBOCHUS Kypca (DM3UKH Ha YPOBHE CPEIHETO OOIIEero o0pa3oBaHMs: TUIYHOCTHBIC,
METanpeIMeTHbIE, TMpeaMeTHbie (Ha  yriyOon€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKONH OCHOBOM A pa3pabOoTKu TpeOOBaHUN K JMYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OO0YyYaloluXcs, OCBOMBIIHX
nporpaMMmy TI0 (¢GU3MKE Ha YpPOBHE CpeaHero oOmiero ooOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-IESITEIbHOCTHBIN MOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE PEe3yJabTaThl OCBOEHHUS Kypca (U3UKH Ha YIIIYOJIEHHOM
YpOBHE, B TOM YHCIIE TIPEIMETHBIE PE3yJIbTAThI MO T'0JIlaM 00YJICHHUS;

cojiep;kaHue yuyeOHoro npeamera «Ou3nkay mo rogaM 00y4deHus.

[Iporpamma no ¢u3MKe HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
MCITIOJIb30BaHa YUUTEISIMU (DU3UKH JUTsI COCTABIICHUSI CBOMX pab0YMUX MPOTPAMM.

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENIEH U
MPEAOCTABISIET BO3MOXXHOCTH IS pealiM3allii  Pa3lIMYHbIX METOJMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HA YriayOJIEHHOM YpOBHE MPH YCJIOBUU
coXpaHeHHs 00s13aTeNIbHOM YacTH COAEPKaHUS Kypca.



®u3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MNPHUPOABI, BHICTyINas B
KayecTBe y4eOHOTo IpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIni
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB M SBICHHM, HM3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckoi reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUM ONpeAeNnuiio Xapakrep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOIMM B cdepe DHEPreTHUKH, TPaHCIOPTa, OCBOCHUS
KOCMOCA, MOJy4eHHUSI HOBBIX MAaTEPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(u3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa OoOywarouierocs, B (OpMUpPOBaHHE YMEHHM MPUMEHSATHh HAy4YHBIH
METO/I MO3HAHUS NP BHIMOJHEHUN UMHU YUYE€OHBIX UCCIIET0BAHUM.

B ocHOBY Kypca (hU3uKH Ha ypOBHE CpeJHEr0 00111ero 00pa3oBaHus MOJ0XKEH
pAI Uael, KOTOpbIe MOYKHO PACCMATPUBATh KaK MIPUHIUIIBI €I0 MOCTPOEHUS.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTUYECKHU
3aBEpPIIEHHBIM, OH COJIEPKUT MaTepHal U3 BCeX pa3zesioB (PU3MKHU, BKIIOUAET KaK
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOM (PU3UKH.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MmaTepual Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qu3umyeckux Teopuil. Beaymmm B Kypce sBIsieTcs
(dbopMUpOBaHUE TPEACTABICHUM O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi NpeAnosarac€T MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHaNa (U3NYECKOW HayKH, OCMBICIICHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTHeM OOIECTBAa, a TaKkKEe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 9KOJIOTUUECKUMH MPOOJIEMaAMH.

Hoea npuknaonoii nanpaenennocmu. Kypc uszuku yriyOoi€HHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. lIpu sToM paccmarpuBaroTcs Ha
YpOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBIE TEXHHUYECKHE YCTpOMCTBA, U
TEXHOJIOTUH.

Hoea 3xonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX SKOJOTHYECKHMM IMpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHHKUM M TEXHOJOTMH, a TaKkKe OOCYXIECHHS
npo6JieM palMoOHAIBHOTO MPUPOIOTIOIB30BAHMS U SKOJIOTMUECKO 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
MPUHLUIIAX CUCTEMHO-JEATENBHOCTHOrO noaxona. Jnsa pusuku peanmzanust 3TUX
IIPUHIMIIOB 0a3UpyeTCsl Ha UCIOJIb30BaHUH CAMOCTOSATEIBbHOIO 3KCIEPUMEHTA KaK
MOCTOSIHHO JielicTBytoniero ¢akropa ydeOHoro mpouecca. s yriayOn€HHOro
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMYECKOTO JKCIEPUMEHTA,



BKJIFOYAIONIETO (PPOHTAIBHBIC YUYEHWYCCKHE OTBITHI TMPH HM3YyYEHWH HOBOTO
Marepuana, 1abopaTopHbie paboThl U pabOThl MpakTUKyma. [Ipu 3TOM BO3MOKHBI
JIBa crocoba peanu3anuu (U3MYECKOrOo TMpakTukyma. B mepBoMm ciydae
MpakTUKyM npoBoautcs aubo B koHEe 10 u 11 xnaccos, 1100 mociie nepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THUX KiIaccoB. Bropoi cmocod — 3To
uHTerpaus paboT MNpakTUKyMa B CHCTEMY JIaOOpaTOpHBIX pabOT, KOTOpbIC
MPOBOMSITCS B Mpoliecce u3ydeHus pazzaena (temsl). [Ipu stom mon paboramu
MPAaKTHKyMa TIOHUMAETCsl CaMOCTOSITENIbHOE HMCCIIeIOBAaHUE, KOTOPOE MPOBOIUTCS
110 PYKOBOJICTBY CBEPHYTOTr0, 0000MEHHOTO BH/1a O€3 TOMIaroBO HHCTPYKIUH.

B mporpamme mo ¢usnke cucTeMa YYCHHUYECKOTO OKCIEPHMEHTA,
7abopaTopHbIX pabOT W MpakTUKyMma TpEe/CTaBICHa €IWHBIM TepedHeM. Brioop
TEMATUKH IS OTUX BUIOB YYCHHUYECKHMX IMPAKTHUYECKHX Pa0OT OCYIIECTBIISCTCS
y4aCTHHKaMHU 00pa30BaTEIBHOTO MpoIiecca UCXO I U3 0COOEHHOCTEN MTOYPOYHOTO
IUIAHUPOBAaHUs M OCHamleHWs kaOuwHeTa ¢usuku. Ilpm sTom obecneunmBaeTcs
OBJIaJICHNE OOYYalONIUMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEpPEHUs, WCCIACAOBAHMS 3aBHCHUMOCTEH (DM3UYECKUX BEIMYUH W TTOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

Bonbimoe BHMMaHWE yHAENACTCS PENICHUIO PacYETHBIX M KaueCTBEHHBIX
3anay. [Ipu 3TOM Ay pacu€THBIX 3a/ady MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJlaHHON U HESIBHO 33/JIaHHOW (PU3MYECKOW MOJIEJbIO, MO3BOJISIONINE MPUMEHSTh
U3Y4YCHHbIE 3aKOHBI M 3aKOHOMEPHOCTM KaK M3 OJIHOTO paszjena Kypca, Tak |
UHTETpUpPys MPUMEHEHNE 3HaHUM W3 pa3HbIX pa3fenoB. [ kauecTBEHHBIX 3a7a4
OPUOPUTETOM SIBIISIIOTCS  3aJjaHUsl Ha OOBSICHEHHE/NpelcKa3aHue MPOTEKAHUS
bU3MYeCKUX SBICHUN M MPOIECCOB B OKPY’KAIOIIEH JKM3HU, TpeOyromue BbIOOpa
buznuecKoi MOENH ISl CUTYalluu IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOECIIeUYeHHUI0 ydeOHOro mporecca Kypc (U3UKH YyriayOJEHHOTO
YPOBHS Ha YpPOBHE CpPEIHEro 00IIero o0pa3oBaHus JOJKEH U3y4aThCs B YCIOBUAX
npeaMeTHoro kaOuHera. B kaOuHeTre QU3MKK MOHKHO OBITH HEOOXOIUMOE
nabopaTopHOoe OOOpYAOBAaHHE /I BBIMOTHEHHUS YKa3aHHBIX B IpOrpamMme IIo
¢u3NKe YYEeHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaKXke IEMOHCTPAIlMIOHHOE 000pY/JOBaHHUE.

JleMoHCTpalmoHHoe o0opynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
MPUHIIMTIOM MWHUMAJIBHOW JOCTAaTOYHOCTH W OOECIEYMBACT MOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3HKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAaHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOLECCOB, OMIHUPUYECKUX W
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MMPUMEHEHUH.

JlabopatopHoe 00OpyAoBaHUE ISl YYEHMUECKUX MPAKTUYECKUX PadboT
dopMupyeTcsi B BHAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B PacuéTe



OJTHOTO KOMIUIEKTa Ha JBYX oOyyammuxcsi. TemMaTHdyecKue KOMIUIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JOKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX M LU(POBBIX HNPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HU(DPOBBIX JaOOpaTOPUI.

OCHOBHBIMHM LIEJISIMU U3y4eHUs PU3UKH B 001IEM 00pa30BaHUU ABIISAIOTCS:

dopMHUpOBaHUE MHTEpECa U CTPEMIICHUS OOydYaloIIMUXCA K HAYYHOMY
M3YYEHUIO TPUPOABI, pA3BUTHE UX HMHTEJUIEKTyaJIbHBIX ©  TBOPYECKHUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHuA U (popmMupoBaHHe
UCCJIeI0BATENBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4YEHHUs OCHOB
CTpOEHUSI MaTepUH U PyH/IaMEHTAIbHBIX 3aKOHOB (DU3HUKU;

(dopMHUpoBaHUE YMEHUN OOBICHATH ABJICHHS C UCTIOIB30BAaHUEM (PUZUYECKUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poiu (PU3MKU [ PAa3BUTUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTHH;

pa3BUTHE npe/ICTaBIeHUIN 0 BO3MOXHBIX  cdepax Oynyueit
npodeccuOHaIbHOM JIeITENbHOCTH, CBSI3aHHBIX C (DU3UKOH, TOJArOTOBKA K
JanbHeeMy oOy4eHHIO B ’TOM HalpaBlICHUU.

JlocTkeHue 3TUX 1efiei 00ecreurnBaeTcs peleHueM CIIeAyIoluX 3a71a4 B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro o01iero 0opa3oBaHus:

NpUOOPETeHNE CUCTEMBI 3HAHHUM 00 00mUX (HU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYIO  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acCTPOPHU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHSITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
buznueckux SBICHUA B TPUPOAEC U JUISI TPUHITHS TPAKTUYECKUX PEIICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB pEIIECHUs Pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CAaMOCTOSITENIbHOE CO3JaHHE
¢usnyeckoll MoOjENnH, aaeKBaTHOM YCIOBUSM 3aJadd, B TOM 4YHUCIE 3a]ad
WHKXEHEPHOI'O XapaKTepa,;

NOHMMaHuEe (PU3NYECKUX OCHOB U MPUHIUIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS HA OKPY>KAIOIIYIO CPENy;

OBJIAJICHUE METOJAaMH CaMOCTOSITEJIbBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
(¢u3nYecCKuX OSKCIEPUMEHTOB, aHalIM3a M HUHTEpIpeTauuud uHbopMaIu,
OIpPEJENICHHS] TOCTOBEPHOCTHU MOJYYEHHOI'O PE3yNbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHUA YMEHUW NPOEKTHO-HCCIEA0BATEIIBCKOM,
TBOPYECKOH JIESATECIIbHOCTH;



pa3BuTHE uHTEpeca K chepaM mpodecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

B coorBerctBun ¢ TpeboBanusiMu PI'OC COO yrinyOn€HHBIA YypOBEHb
u3ydeHuss yudeOHoro mnpenmera «®dusmka» Ha ypOBHE CpegHETO O0OIIero
oOpa3zoBaHus BbIOMpaeTcss OOYYAIOIMIMMUCSH, I[UIAHUPYIOIIUMU TPOJOKEHHE
o0pa30BaHus M0 CHEHUANTBHOCTAM (PU3NKO-TEXHUYECKOTO MPOPUIIS.

Ha u3ydenue ¢usuku (yrinyOn€HHbIM ypOBEHb) HA YPOBHE CPEAHETO OOIIETO
obOpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamMme 1o (GU3MKE TMepeueHb JTadOpaTOpHBIX |
NpaKTUYECKUX pabOT SBISETCS PEKOMEHIOBAHHBIM, YUYUTENb JeNaeT BHIOOD
NPOBEACHHUS JITA0OPATOPHBIX pabOT W  OMBITOB C YYETOM HMHIUBUAYATBHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®duszrka — pyHIaMeHTanbHas Hayka o npupojie. HayuHslii MeTo no3HaHus U
METO/IbI UCCJIeIOBaHUS (PU3NUECKUX SIBICHUM.

DKCIIEpUMEHT M TEOpHusl B Mpollecce IMOo3HaHusi npuponbl. Habmiogenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOroBbIE M IU(pOBHIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATUNKOBBIC CHCTEMBI).

[lorpemHoct  u3MmepeHud  pusnueckux  BeauuyuH  (abcCoyifoTHasE U
OTHOCHUTEIIbHAS ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajbHAs TOYKA,
aOCOJIFOTHO TBEPIOE TEI0, HWeadbHas >KUIAKOCTh, HJICAIbHBIA Ta3, TOYCUHBIM
3apsin). 'unoreza. @U3MYECKuil 3aKOH, TPAHUIIBI €r0 MpuMeHUMOCTH. dDusnueckas
TEOpHs.

Pons u mecto ¢uzuku B GOpMUPOBAHUM COBPEMEHHOW HAYYHOW KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuiibl TOKa M HaNpsSOKEHHS B IENU IOCTOSHHOIO TOKa MpHU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ LKdpoBoil nadboparopueit mo ¢usuke. [Ipumepsl uzmepeHus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITbIOTEPHBIX TATUYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €ro IPOEKIMU HAa OCH CHUCTEMBI
KoopauHat. Tpaexkrtopus.

ITepemernienne, CKOpOCTb (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTH) U
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOCKIMH HA OCH CHCTEMBI KOOPJMUHAT.
CnoxeHue nepeMeIIeHnii U CI0KeHHE CKOPOCTE.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATBHOW TOYKH OT BPEMEHU U HUX
rpaduxu.

CBobomHOEe mazeHue. YCKOpeHHE CBOOOIHOTO MajacHUs. [[BrkeHue Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBHUCUMOCTH KOOPAHMHAT, CKOPOCTH U
YCKOpPEHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX IpaduKu.



KpuBonnHentHoe  nBukeHue. J[BMOKEHHE  MATEpUAIIBHOW  TOYKM IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKOpocThb. llepumon u wacrora oOpareHus.
LenTpocTpeMuTenbHOE (HOPMAIBHOE), KacaTelbHOE (TAHT€HIMAIBLHOE) U MOJTHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
IBWKECHHE CHApsAJ0B, LENHbIC, M[IECTEpEHYAThIE W PEMEHHBIE MEPENAYH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mopenb cucTEMBI OTCUETA, WIUTIOCTPALIMS KMHEMATUYECKHX XapPaKTEPUCTUK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

HaGmionenne naBmwkeHUs Tena, OpOIIEHHOrO MOJ YIioM K TOPU3OHTY U
TOPU30HTAIIBHO.

Hamnpagiienne cCkopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHuE TyTEH, TPACKTOPHl, CKOPOCTEW IBHKEHHUS OJHOTO M TOTO K€
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadbopamopnuie padbomul, npaKmuKym.

N3ydeHrne HEpaBHOMEPHOTO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpsIMOJIMHEHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
UCITIOJIb30BaHUE UG POBOIA TaOOpaTOPUN).

WN3yuenue nBwkeHHWs Tena, OpOIIEHHOTO ToOpu3oHTanbHO. [IpoBepka
TUIIOTE3Bl O IPSMOM NPONOPLUOHAIBHOW 3aBUCHUMOCTH MEXKAY JAIBHOCTBIO
IIOJIETA U HAYAJIBHOW CKOPOCTHIO TeJa.

N3yueHne IBHKEHMSA Tella IO OKPY)KHOCTH C IIOCTOSIHHOM IO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH TEpHoAa OOpalleHUs: KOHUYECKOTO0 MasTHUKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiit 3akoH HprotoHa. MHepumanbHble cuctemsl otcy€ra. [IpuHnun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenesneHue,
MIPUMEDBI).

Macca tena. Cuna. [lpuHumn cynepno3unuu CHil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH Hbr0TOHA 111 MaTepUAIIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBUBAJICHTHOCTh TIPABUTALIMOHHON H
VHEPTHOMN MacCCHI.

Cuna TskecTu. 3aBUCUMOCTb YCKOpPEHHUS CBOOOJHOIO MaJ€HHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAHETHI W OT reorpaduyeckodl MmUpOTHl. JIBHXKeHHE
HeOEeCHBIX Tell U UX clyTHUKOB. 3akoHbl Kerepa. [lepBas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tema. Bec Ttema, nBmKymerocs c
YCKOPEHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHUS CKOJBXKEHHUS U CUJa TPEHUS
nokost. Koadpouuuent tpenus. Cuna CONpPOTUBICHUS TpPU JABMKCHUU Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO IBUKEHUS.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IMOJUIMITHUKH,
JIBU>KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGmronenue nBuKeHUs Tell B MHEPIUAIBHBIX U HEMHEPIIMAIbHBIX CHCTEMAaX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

Kayenne naByx UMIMHAPOB WM IIAPOB pPa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEUHEPLUAIBHON CUCTEMBI OTCYETA.

CpaBHeHME  PaBHOJCHCTBYIOLIEW  MNPUIOKEHHBIX K TEIy CHI C
IIPOU3BEACHUEM MACCHI T€JIA HA €r0 YCKOPEHNE B MHEPLIMAIBHOM CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJICHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOABEME U MAJICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBMKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCUMOCTH BPEMEHHM IBHKEHHUA Opycka 10
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.



UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXHUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

N3ydenne NBUKEHUS CUCTEMBI TEJ, CBA3aHHBIX HUTHIO, IEPEKUHYTON uepes
nErkuit OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIJIOBOro KoddhduimeHrta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBmxeHus Opycka MO HAKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
K03 PULIEHTOM TpEHUSI.

N3ydenune nBuxkeHHs Irpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymatenbHOe M BpamliaTeabHOE JIBHKCHUE
TBEpAOro Teina. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teiy. LleHTp TsxecTu Tena.

YcioBus paBHOBECUS TBEPAOTO TEA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOe PaBHOBECHE.

TexHuueckue yCTpPOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIIBHBIN KpaH, peméTyaTblie KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HccnenoBanne yciioBHI paBHOBECHS TBEPAOTO TeNa, HMMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmirynibc MaTepraibHOM TOYKHM, CUCTEMBI MaTepHalbHbIX TOUEK. LIeHTp macc
CUCTEMBI MaTepUaJIbHBIX TOUEK. Teopema 0 JBHKEHUH IIEHTpa Macc.

NMinynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MoMeHT umIlynbca MaTepUaIbHOM TOYKM. [IpencraBieHne O coxXpaHeHUH
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJIAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuH. ['paduyeckoe
MpeACTaBIE€HUE PaOOThI CHUIIBI.

MOIIHOCTh CUIIBI.

Kunernueckass sHeprusi MarepuaibHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MaTepUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbL. lloTeHIManbHasE SHEprus.
[loTeHuuanbHast sHeprust ynpyro nedopMUpoBaHHON mpyxkuHbL. [loTeHnmanbHas
SHEprus Tella B OJHOPOJHOM TIpaBUTAMOHHOM Tmosie. lloTeHumanbHas >HEprus
TeJa B IPABUTALIMOHHOM I0JI€ OJHOPOAHOTO Iapa (BHYTpHU U BHE miapa). Bropas
KOCMHUYECKasg CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMAIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOU
SHEPrUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHymm s HAEaTbHOM XKUJAKOCTH KaK CIEACTBHUE 3aKOHA
COXpPAaHEHHUSI MEXaHUYECKOU YSHEPTUH.

TexHuueckue yCcTpoHCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJAOMET, KOMEpP, MNPYKUHHBIA THUCTOJIET, THUPOCKON, (UTypHOE KaTaHuEe Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTrBHOE IBUKEHUE.

N3Mepenune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

B3aumHble mpeBpalieHus KUHETHYECKOM W NOTEHUMAJIBHOM HDHEPrud IpU
JNEUCTBUU HA TEJIO CUJIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHepruu rnpu cBOOOIHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmukKym.

N3mepenune nmiyiibca Tesa o TOpMO3HOMY Iy TH.

W3mepenue cuibl TITH, CKOPOCTH MOJENH JJIEKTPOMOOWIIS UM MOITHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coXxpaHeHUsI UMITYJIbCA IIPH YIPYTOM B3aUMOJICHCTBUU.

N3Mepenne KNUHETHYECKOW YHEPTUM TEJA 10 TOPMO3HOMY ITYTH.

CpaBHEHUE W3MEHEHUS TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTOM CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbl TPEHUSI MpPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Pazagea 3. MousiekyasipHas pu3uka ¥ TepMOAMHAMM KA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOe oOOocHOBaHue. Jluddys3usa. bpoyHoBckoe nBmkeHHE. XapakTep
JNBW)KEHUS W B3aUMOJCHCTBUS 4YacTWIl BewiecrBa. Mopaenu CTpOeHus Ta3o0B,
KUJKOCTEH W TBEPIBIX TEI M OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE ATHUX



Mozeneil. Macca u  pasMmepbl Mojekyn (atomoB). KonudecTBO BelecTsa.
[ToctostnHass ABorajpo.

TennoBoe paBHOBecue. Temmeparypa u crnocoOsl €€ u3mepenus. lllkana
temnepatryp Llenbcus.

Mogenb uaeaJbHOrO ra3a B MOJICKYJISIPHO-KMHETUYECKOU TEOPHUH: YACTHUIIBI
rasa JIBIDKYTCS XaOTUYECKH U HE B3aUMOJACHCTBYIOT JIPYT C JIPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
Temreparypa (mkana temneparyp KensBuna). 3axon Jlanerona. M3omporieccol B
UjealbHOM Ta3e C TIOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. [ paduyeckoe
npe/iCTaBlIeHNnE U30IMPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBJICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHepruewu
MOCTYMATEIHHOTO TEIUIOBOTO JIBMXKCHHS MOJIKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKONU TEOPUHU UEaIbHOTO rasa).

CBs13b a0COJIFOTHOM TeMIIEpaTyphbl TEPMOJUHAMUIECKON CUCTEMBI CO CpeHEeN
KMHETHYECKON PHEPTHEH MOCTYMaTeIbHOTO TEMJIOBOTO ABVMKCHUS €€ YaCTHII.

TexHudecknue yCTPOMCTBA W TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
OapoMeTp, MoTydeHUEe HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHUS.

Buneoponuk ¢ 3anuchbio peaqibHOro OPOYHOBCKOTO ABUKECHUSI.

HNuddy3us xuakocTei.

Mopaens onbita HTepHa.

[IpuTskeHre MOJIEKyI.

Mopenu KpucTajuiM4ecKuX pemeToK.

HaGmronenne u nuccnegoBaHue N30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne mpoliecca YCTAHOBIICHHS TEIUIOBOIO pPAaBHOBECHS IMpU
TEIUIO0OMEHE MEX]Ty TOpsiueid U XOJI0THON BOIOH.

N3ydeHne W30TEpMHUYECKOro Impolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
1 poBoit TabopaTopun).

N3yyeHune n30X0pHOro rmnporuecca.

N3ydenune nzobapHoOro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJIUHAMUAYECKON CHUCTEMBI. BHeIHME 1 BHyTpeHHUE napamerpsol. [lapameTpsl
TEPMOJAMHAMHUYECKON CHUCTEMbl KaK CPEHUE 3HAYEHHUS BEIUYMH, OMUCHIBAIOIIUX
€€ COCTOSTHME Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano tepmoanHamuku. (CamMOnpoW3BONIBHAS — pelaKcauus
TEPMOJNHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens wnaeampHOro ra3a B TEPMOJMHAMMKE — CHCTEMa YpPAaBHEHUU:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIpAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus TpUMEHUMOCTH 3TOM MOJENN: HU3Kash KOHLIEHTpAalUsl YaCTHUL, BBICOKHE
TEMIIEpaTypsl. BelpakeHUe i1 BHYTPEHHEN SHEPTUHU OJTHOATOMHOI'O HJI€AJIBHOTO
rasa.

KBa3zucratnyeckue u HECTaATUYECKUE TIPOLIECCHI.

DOnemeHTapHasi paboTa B TepMOJAMHAMUKE. Brruncinenue paboTel o rpaduky
nporecca Ha pV-nuarpamme.

Temonepenaya  kak  cnocod  WM3MEHEHUs  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOM  cUCTEeMBbl  0e3  coBepiueHuss pabotel. KoHBekuus,
TEIJIONPOBOIHOCTD, U3TyYEHHUE.

KomnuectBo Ttemnotel. Tenmno€MKOCTh Tena. YAenbHas W MOJISIpHas
TEIJIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YjaenbHas TEIUIOTa CrOPaHMs
ToriuBa. Pacu€r KkonmmyecTBa TEIIOTHI MpH Teronepenave. [lonstue 006
aanabaTHOM mpolecce.

IlepBeii1 3aKkOH TepMOAMHAMUKU. BHyTpeHHsst dHeprus. KomuuecTBo
TEIUIOTBI W paboTra Kak Mepbl M3MEHEHHS  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJWHAMHUKH [Jii PABHOBECHBIX IPOILIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHUCTEMBbI IPOXOAUT
eAMHCTBeHHAas aanabara. AOCONIOTHAS TeMIeparypa.

Bropoii 3ak0oH TEpMOIMHAMUKKA I HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOJKHO TIepeaaTh TEIJIOTY OT O0Jiee XOJIOIHOTO0 Tena K 0ojiee HarpeTtoMy 0e3
koMmrieHcaruu (Knaysuyc). HeoOGpaTuMoCcTh MPUPOIHBIX ITPOIIECCOB.

[TpuHumner nectBus TernoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapuo.

DKOJIOTMYECKHE aCIEKThl MCIOJIb30BAHMS TEIUIOBBIX JABHMrareneil. TermnoBoe
3arpsAA3HEHUE OKPYXKAIOIIEH CPE/IbI.

TexHudeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJIOIMUIIBHUK,
KOH/JMIIMOHEp, NW3EIbHBIH M KapOIOpAaTOpHBIM JBUTaTeiaH, napoBas TypOuHa,
IIOJIy4YEHNE CBEPXHHU3KUX TEMIEPATyp, YTWIM3ALMS «TEIUIOBBIX» OTXOAOB C
MCITI0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AUUs OMOOPTaHUYECKOrO TOIIMBA [
BBIPA0OTKH «TETJIOBOW» U 3IEKTPOIHEPTHUH.

Jemoncmpauuu.

W3menenue TemMnepaTypsl IpH aquadaTnyeckKoM pacIlipeHHH.

BosnymiHoe orauso.

CpaBHEHME yAECIBHBIX TEINIOEMKOCTEN BELIECTB.



Cnoco0bl U3BMEHEHUsI BHYTPEHHEHN YHEPTHUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnprorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoit, nPAKMUKYM.

N3Mmepenue yaenpHON TENIIOEMKOCTH.

NccnenoBanue npouecca OCTBIBAaHUS BELIIECTBA.

Hccnenosanue annabaTHOro mpolecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUSA H
TEeMIEpaTypbl KUTICHUS KUJIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeuiecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcanusa. McmapeHue W KumneHue. YJenbHas
TEIUI0Ta NapooOpa3oBaHUs.

HacebilieHHble W HeHachIleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTU Y JABJICHUSI HACBIIIEHHOr'O Mapa OT TEMIIEPATyphl, UX HE3aBUCUMOCTh
0T 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS
B JKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
KpuctauioB. [lnaBneHne W KpucTtauM3anus. YJelabHas TEIUIOTa IJIABJICHMUS.
CyO6numarnus.

Hedbopmanmu tBEpHoro tena. Pactsokenne u cxatue. Capur. Moayns FOnra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacuiupeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacimpeHrue. AHTAQPMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHII BEIIECTBA KaK MPUYHHA
TEIJIOBOTO PacUIUpPEeHUs Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeobpazoBanue 3HEepruy B (Pa3oBBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxHocTHOEe HaTsKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunnsipusle sBnenus. /[aBiaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO KUJKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI:  KUJKUE
KPHUCTaJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACBHILIEHHBIX MTAPOB.

Kunenne. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSKEHMUS.

OnBbITHl C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnspusle siBneHus.

Moien HEHBIOTOHOBCKOM KUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

HaGmronenue manbix gedopmariuid.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIKOCTEN.

N3Mmepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydeHne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIICHKAa MacChl MapoB B
MOMEIIICHUHU.

N3mepenue korduiireHTa NOBEPXHOCTHOTO HATSXKESHUS.

N3mepenne moayns FOHra.

UccnenoBanne 3aBucuMOCTH jaedopMallid PE3UMHOBOro oOpasia  oT
MPUII0)KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTtpu3auust Tell U €€ MpOsBIEHUA. OJJNEKTpUyeckuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsfaoB. I[IpoBOINHMKH, MAMDIIEKTPUKA U  IOJYHIPOBOJIHHKHU.
DNEeMEHTapHbIA 3JIEKTPUYECKUN 3apsAn. 3aKOH COXPAHEHHUS AIIEKTPUYECKOIO
3apsja.

B3aumopetictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KymnoHa.

Dnektpuueckoe noJie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsiibl.

HanpspbkéaHocts  anekTpudeckoro  mosis.  [IpoOubeiii  3apsan.  Jluaum
HAIPSKEHHOCTHU AJIEKTPpUUECKOro noist. OAHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO MOJis. Pa3HOCTh MOTEHUUAOB U
HanpspkeHue. lloTeHnmanpHas sHeprus 3apsjaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuunan anexrpocTaTuyeckoro mojs. CBA3b HANPSKEHHOCTH TMOJS U Pa3HOCTU
MOTEHIMANIOB Il  3JIEKTPOCTAaTHUYECKOTO MoJisA (Kak OJHOPOJHOr0, TakK U
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU ATIEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsima. Ilome paBHOMepHO 3apsikeHHOW cdepsl. [lose
PAaBHOMEpPHO 3apsKeHHOro mo o0béMy miapa. Ilose paBHOMEpPHO 3apsKeHHOM
OeCKOHEYHON TUIOCKOCTH. KapTwHBI NWHUN HANpPsHKEHHOCTH OSTHUX TIOJNEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpoBOHMKH B 3IEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

Jnsnexrpuku B BIIEKTPOCTATUYECKOM TOJIE. Jnzniexrpudeckas
MIPOHUILIAEMOCTH BEUIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. IlocnenoBarenbsHoe COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOJHOM BJIEKTPUYECKOM IIOJIE.

TexHuyeckue yYCTpPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: AIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKasi 3allliTa, 3a3eMJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUECKOE TIOJI€ ABYX 3apPSIKEHHBIX IIACTHH.

Mogens a5ekTpoctaTiudeckoro reneparopa (Baun ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

YCTpOUCTBO M IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MMEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcaTtopa OT IUION[aau
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOro MOJIS 3apsSKEHHOTO KOHAEHCAaTopa.

3apsiika v pa3psakKa KOHJIEHCcATopa 4Yepe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKmuKym.

OueHka cuj B3auMOJECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenne npeBpailieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOPa B YHEPTHUIO
U3JIy4EHUsI CBETOIHO/IA.

N3ydenne npoTekaHus TOKa B LEIMH, COJAEpXKAIlel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAJIOB (HampsKEHUA ) npu
MOCJIEIOBATENILHOM COCIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. IlocTosHHBIN TOK.

VYcioBus CyleCcTBOBaHHS MOCTOSTHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukum
toka. Hanpsixxenue U u DJ1C é&.

3akon Oma [ yyacTKa IeTH.

DIEeKTpUUECKOe CONIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOrO TMPOBOJHUKA OT €ro JJMHBI M IUIOIIAAW MONEPEYHOTO CEUYCHMUS.
Y nenpbHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTenpHOE, MapajlieIbHOE, CMEIIAHHOE COCIMHEHUE MPOBOJIHUKOB.
Pacuér pa3BeTBNEHHBIX AekTpuyeckux ueneil. [lpasuna Kupxroda.



Pabota sanextpuueckoro Toka. 3akoH /[xoyns—JleHua.

MONIHOCTh 3JEKTPUYECKOTO TOKa. TemjgoBas MOUIHOCTb, BbIAENseMas Ha
pe3ucrope.

OJIC m BHYTpEHHEE CONPOTUBICHUE HCTOYHHMKA TOKAa. 3akoH Owma mis
MOJIHOM  (3aMKHYTOM) D3JIEKTPUYECKOM 1ernu. MOIIHOCTh MCTOYHHUKA TOKa.
Kopotkoe 3ambikanue.

KonnencaTtop B 11ienu NOCTOSHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpPMETP,
BOJITMETP, PEOCTAT, CYUETUUK IIEKTPUUECCKON IHEPTHH.

Jemoncmpayuu.

N3mepenue cumbl TOKa U HAMPSHKEHMUS.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKAa OT HANpPSDKEHUS Ui PE3UCTOpA,
JIaMITbl HAKaJIMBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COTPOTHUBIICHUS HWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
TUTOIIA M TTOTIEPEYHOT0 CEYEHUS U MaTepHaa.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT COTIPOTUBIICHHS TIPU MTOCTOSTHHOM
HaIPSKEHHUU.

[Tpsimoe m3mepenne DJ]C. KopoTkoe 3aMbikaHNe TaIbBAHUYECKOTO AJIEMEHTA
U OIICHKA BHYTPEHHETO COMPOTUBIICHUS.

Cnioco0OsI coenMHEHUsT UICTOYHUKOB Toka, D/[C OaTapeil.

HccnenoBanne pa3HOCTH MOTEHIMAIOB MEXKIY IMOJKOCAMHU MCTOYHHKA TOKA
OT CUJIbI TOKA B IIEIIH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HccienoBanue CMEIIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3Mmepenune yaeapHOro COnpoTUBIICHUS MPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HaNPsOKCHUS U1 JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npejaesna u3MepeHus: amnepmerpa (BoJbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
MIpU KOPOTKOM 3aMbIKaHHH.

HccnenoBanne pazHOCTH MOTEHLUHMAIOB MEXAY MOJIOCAMH MCTOYHHMKA TOKA
OT CHJIBI TOKA B LIETIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKTpuyeckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJIMMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbh COINPOTUBICHUS METAJJIOB OT
temneparypsl. CBEpXIPOBOAUMOCTD.



DIIEKTpUUYECKUU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBoaHUKH. CobcTBeHHas U IPUMECHAs IIPOBOJIMMOCTD
oJIynpoBOoAHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPHOOPBI.

ONEKTPUYECKUA TOK B DJIEKTPOJIMTAX. DJIEKTPOJIUTUYECKAS AUCCOLMALUSA.
DnexkTponus. 3akoHbl Papajies A FAEKTPOIU3a.

DIIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monuus. I1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IMPUMEHEHUE: TIa30paspsiIHbIe
JaMIIbl, AJIEKTPOHHO-TydeBass TpyOKa, MOJYNPOBOJHUKOBBIE TMPUOOPHI: U0,
TPaH3UCTOpP, (POTOAMON, CBETOAUOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHMOCTb CONPOTUBIICHHS] METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 351ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snektpoiusa.

N3mepenue 3apsiga 0JHOBAJICHTHOTIO HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIICHHUS  TEPMOPE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUI MPAKTHUKYM.

Cnioco0bl u3Mepenus pU3NYeCKUX BEIUYUH C UCIIOIH30BAHUEM aHAJOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYMKOBBIX CHUCTEM.
AOGCONIOTHBIE M OTHOCUTEINIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEIHUMH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, HCCIEAOBAHMM  3aBUCHMOCTEU
(Gu3nYecKuX BEIWYMH, MPOBEpKa MNPEIJIOKEHHBIX THUIOTe3 (BbIOOp M3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  pasfenax  «YYEHHYECKHMH  OKCIIEPUMEHT,
nabopaTtopHbie padOThI, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yroyonéaHoro ypoBHs B 10 kmacce
OCYILIECTBIIIETCS ¢ YYETOM COJEPIKATEIBHBIX MEXIIPEAMETHBIX CBI3E€H C KypcaMu
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa(uul ¥ TEXHOJIOTHH.

Meosicnpeomemmnboie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SABIICHWE, HaydHbId (DaKkT, rumnoresa, (pusmyeckas BeJIWYMHA, 3aKOH,



Teopus, HaOIIOJAEHUE, DSKCIEPUMEHT, MOJECIMPOBAHUE, MOJIENb, H3MEpPEHHUE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1adopaTopusi.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas QyHKUUA,
napabona, runepbosna, ux rpadpuku u cBoiicTBa. Tpuronomerpuueckue GyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTophl 1 MX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOHM npupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIOIIEeH Cpebl,
yTUIM3alusl OHOOPraHMYECKOro TOIUIMBA JJisi  BBIPAOOTKH  «TEIUJIOBOW» U
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
ANEKTPUUYECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: JHUCKPETHOE CTPOCHHE BEIECTBA, CTPOEHUE aTOMOB U MOJEKYI,
MOJIb BEILleCTBA, MOJSpHAas Macca, IMOJy4eHHEe HAHOMAaTepuajaoB, TEIUIOBbIE
CBOICTBa TBEPABIX TEJl, KUAKOCTEH M Ta30B, KUJIKUE KPUCTAUIbI, HIEKTPUUECKUE
CBOICTBa METAJUIOB, JIEKTPOJIUTUYECKAS AUCCOLIMALINS, TabBAHUKA, JIEKTPOHHAS
MUKPOCKOTHSI.

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

Texnonocua: npeobpa3zoBaHue JABUKEHUN C UCIOJIb30BAHHUEM MEXAHH3MOB,
yu4€T CyXOro M IKHMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpOHIITENH, peméryaTrble KOHCTPYKIUHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JpYrue), JBUTATEIb BHYTPEHHEIO
CropaHusi, napoBas TypOHHa, OBITOBON XOJOJWIBHUK, KOHIUIIMOHEDP, TEXHOJIOIHU
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE HAHOMATEpUaJOB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsAHble JIAMIIbl, TOJIYTIPOBOJHUKOBBIE MPUOOPHI, ralbBaHUKA.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA I[TPOI' PAMMABI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHUE KXU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanu3ali OCHOBHBIX HaIlpPaBICHUU
BOCHIUTATEILHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

TPAKAAHCKOT0 BOCIIUTAHMS:

e CcPOPMHUPOBAHHOCTh TPAXKJAHCKOHW  MO3UIMU  OOydYalolmerocss  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O WIEHA POCCUIICKOTO 00IIECTBa;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JIEMOKPATUYECKUX [IEHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEJIBHOCTh B MHTEpPECAX IPAXKJAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBICHMHM B 00pa3oBaTebHOU
Opra’Hu3anuy;

e YMEHHE B3aMMOJCHUCTBOBATH C  COLMAJIbHBIMM  HWHCTUTYTAMU B
COOTBETCTBHHM C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOMN AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e chOpMHUPOBAHHOCTH POCCUICKOHU TpakIaHCKOU UJICHTUYHOCTH,
NIaTPUOTU3MA;

e IICHHOCTHOE OTHOILICHUE K T'OCYJAPCTBEHHBIM CHUMBOJIAM, JIOCTHXKEHUAM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,;

e CIIOCOOHOCTH OIICHHBATh CUTYAIlMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM
YUCJIE B IE€ATEIIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWYMBOTO OYTyIIEro.

3CTETHYECKOI0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKIIOUYAS OCTETUKY HAY4YHOTO
TBOPYECTBA, MPUCYIIETO (PU3NYECKOM HayKe.

TPYAOBOI'0 BOCIIUTAHUA:



WHTEPEC K Pa3IUYHbIM cdepam NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (U3UKOW W TEXHUKOH, YMEHHE COBEpIIATH
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccun U peanru30BbIBaTh COOCTBEHHBIE
KU3HCHHBIC TUTAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U €amMOOOpa3OBaHUIO B
00JacTH (UMK Ha TIPOTSHKCHUU BCEH KU3HHU.

IKOJIOIrH4€¢CKOro BOCIuTaHus:

c(OpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbI, OCO3HAHHME TJI00ATBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYUIECTBIICHUE JIEMCTBUI B OKPYXXAKOUIECH Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 PUBHKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMUA

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTUM HAYYHOW [ESITEJIBbHOCTH, FOTOBHOCTh B IPOIIECCE
U3y4eHHUs (DU3UKH OCYUIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEATEIIbHOCTh UHIUBUAYAIBHO U B IPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBbIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUA
Bba3oBble JJornuecKkue 1eicTBUA:

CaMOCTOSITETLHO ~ (OPMYITUPOBATh W AKTYAIH3UPOBATH  IPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE,

OTIPENICTISATh METN NEATEIHHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH WX
TOCTH)KCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TPOTHBOPEUYUS B pPaCCMaTpPUBAEMBIX
(bU3HUECKUX SABICHUSX;

pa3pabaThiBaTh TUIAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIHXCS
MaTepHAIbHBIX U HEMAaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNIBTATOB LEJSIM, OIICHUBATH PUCKHU TIOCJIC/ICTBUN JEATEIHHOCTH;
KOOPJMHUPOBATh W  BBIIONHATH PpabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPY PEIICHUH )KH3HEHHBIX TTPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBHﬂ:

BJIQ/ICTh HAYYHON TEPMHUHOJOTHUEH, KITFOYCBHIMHU MOHITUSIMUA W METOJIAMHU
bu3nYeCcCKON HAYKH;



BJaJ€Th  HABbIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JacTh (DU3UKHU, CHOCOOHOCTHIO M TOTOBHOCTBHIO K
CaMOCTOSITEJIbHOMY TOUCKY METOJIOB pEIIeHUs 3a1ad  (PU3NYECKOro
COJIep>KaHMsl, TPUMEHECHUIO PA3IUYHBIX METOJIOB ITO3HAHUS,

BJIaJE€Th BHJIAMM JEATEIbHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIpETaliy, MPeoOPa30BaHUIO U TPUMEHEHUIO B PA3IMUHBIX YUeOHBIX
CUTyallUsIX, B TOM YHCJIE MPU CO3JaHUU Y4YEOHBIX IMPOEKTOB B 00JIACTU
buzuky;

BBISIBJIATh MPUUYUHHO-CJICJACTBEHHBIC CBS3M U aKTyaJIM3UpPOBATH 3aj/1ady,
BBIJIBUTATh THUNOTE3y €€ peIIeHUs, HaXOAuTh apryMEHThl IS
JI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHANIM3UPOBATH TOJYYEHHbIE B XOJ€ pEIICHHs 3aJadd pe3yJbTaThl,
KPUTHUUYECKHU OIEHUBATh MX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BATEIbHOU
NESATEeILHOCTH, B TOM YHUCJIE IPU U3YUYEHUU (PUBHKY;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;
YMETh TMEPEHOCUTh 3HAHUS 10 (U3MKE B MPAKTUYECKYIO 00JacTh
KU3ZHEEATEIHbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIJIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH IPOOJIEMBI U 3a/1a4H, JAOMYCKAIOIHE aJbTePHATUBHBIC PEIICHHUS.

PabGora ¢ undgopmanmeii:

BJIQ/ICTh HABBIKAMHU TOJY4YeHUS MHPOpMANUU (PU3NYECKOTO COACpKaHUS
U3 HCTOYHHMKOB DPA3HBIX THUIOB, CAMOCTOSATEIHHO OCYIIECTBIATH IOUCK,
aHaIM3, CHCTEMATHU3aIMI0 M HHTEPHpETalni0 UHQOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCTIONIb30BaTh CpeACTBAa HWHMOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTUA B  PEHNICHUHM  KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H
OpraHW3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKHA O€30MaCHOCTH, THUTHUEHBI, PECypCcOCOEpeKEHUs, MPABOBBIX W
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MUECKOTO COJEPKaHMUS B PA3NHYHBIX (popmaTtax ¢
yua€TOM Ha3HadeHUS WHPOPMAIMA W IICJICBOM ayJWTOPHUH, BHIOHWpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3AIINN.



KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eiiCTBUSA:

OCYLIECTBJISITh OOIIEHHE Ha Yypokax (U3MKM M BO BHE-ypOUYHOU
NEeSATENbHOCTH;

pacno3HaBaTh MPEANOCBUIKM KOH(IMKTHBIX CHUTyallMi H CMAr4arhb
KOH(JIUKTBI;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh M UCIOJIb30BaTh  NPEUMMYIIECTBAa  KOMAaHIHOM U
UHAUBUAYAJTbHON paboThI;

BbIOMpATh TEMATHKY W METOJbl COBMECTHBIX JEUCTBUH C y4y€TOM OOIIMX
UHTEPECOB U BO3MOXKHOCTEH Ka)KI0Tr0 WieHa KOJIJIEKTUBA;

OpUHUMATh 1€JIM  COBMECTHOM JESTENbHOCTH, OpPraHU30BbIBATH M
KOOPJMHUPOBATh JIEUCTBUS MO €€ JAOCTHKEHHUIO: COCTaBJISATh IUIaH
JENUCTBUH, pacnpelesiTh POJIU ¢ YYETOM MHEHUM y4aCTHHUKOB, OOCYKIaTh
PE3yNbTaThl COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJla M KAXKIOTO y4aCTHHKA KOMaH[bl B
o011t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npenjaratb HOBBIE MPOEKTHI, OLIEHUBATh HJAEH C TMO3UIMU HOBU3HBI,
OpPUTMHAIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE IIOBEJEHUE B Pa3IMYHBIX
CUTyalUsiX,  MpOSBIATH  TBOPYECTBO M BOOOpaxkeHHe,  OBITh
MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepcajibHbIe YUueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYILIECTBIISITh  MTO3HABATEIBHYIO JEATEIBHOCTh B
obmacth (PU3NKA U aCTPOHOMHUHM, BBISBIATH NPOOJEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3a1aUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IJIAH PEIICHUS PACUETHBIX M KAUYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTh  paMKd  y4yeOHOro TpeIAMeTa Ha  OCHOBE  JMYHBIX
MPEANOYTEHHH;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTbH 32 PEIICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrIocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JIPYAUIMH B 00JacTH
(GU3UKH, MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBII
YPOBEHb.



CaMOKOHTPOJIb, IMOIMOHAJIbHBIN MHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTUBBI B IE€SATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;

BJIAJ€Th HABBIKAMU T[IO3HABaTEIbHOMW pedliekcuu Kak OCO3HAaHUS
COBEPIIAEMBIX JEUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

UCIIOJIB30BaTh MPUEMBI pedlIeKCUU [Jii OLEHKH CHUTyallud, BbIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHUBATh PUCKM U CBOEBPEMEHHO NPUHHUMATh PELICHUSA MO HX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIILHOCTH;

IPUHUMATH ceOsl, TOHMMAas CBOM HEJOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTHUBBI M ApryMEHTBhl JPYIMX IPU aHaJIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JIPYTUX HA ONTUOKH.

B mporecce AOCTMIXKEHUS JIMYHOCTHBIX PE3YJIHTATOB OCBOCHHS MPOTPAMMBI I10
dbu3uke IS YpOBHS CcpeaHero ooOmero o0pa3oBaHUS Yy O0OYyYarOIIUXCS

COBEPIIEHCTBYETCS HIMOIIMOHAJIbHBIH UHTEJUIEKT, IpeInoaranumi
c(hOpMHPOBAHHOCTD:
e CaMOCO3HAHHUSA,  BKJIIOYAIONIETO  CHOCOOHOCTh  MOHMMATh  CBOE

HMOIIMOHATILHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHATILHOM c(epbl, OBITh YBEPEHHBIM B ceOe€;

CaMOpETyJTUPOBaHMS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
AMOIIMOHATBFHBIM W3MEHEHHUSIM U TMPOSIBISATH THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTIXKCHHIO 1NN
U yCIIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHUE JIEHCTBOBAThH, UCXOS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIOMIEH CIMOCOOHOCTh TMOHUMATh SMOIMOHAIBHOE
COCTOSIHME JPYTHX, YYUTHIBATH €ro TMPH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTH K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMAJIBHBIX ~ HABBIKOB, BKIIOYAIOMIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEPEC U
paspeniaTb KOH(JIUKTHI.



ITPEAMETHBIE PE3VYJIbTATDI

K koniy oOyuenuss B 10 knacce mpenMeTHbIE pPe3yibTaThl Ha YriayOJEHHOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHUM:

NOHUMATh podb (QU3UKK B DKOHOMHUYECKOW, TEXHOJIOTHYECKOM,
HKOJIOTHYECKOM, COIMAJIbHOM M 3THYECKOM cdepax [eaTeabHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAy4YHON KapTHHE MUpa,
3HAUEHUE OIUCATEIbHOM, CHUCTEMATU3UPYIOLIEH, OOBICHUTEIBHON U
MPOTHOCTUYECKOW  (YHKIMH  (QuU3MUecKol TEeopuu —  MEXaHUKH,
MOJICKYJISIPHOM (PUBHKA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopMupoBaHUU MPEACTABICHUIN 0 PU3NUECKON KapTUHE MUDPA;

paznuyath YCJIOBUS TNPUMEHUMOCTH MoJeied (u3nyeckux Teln u
MPOIIECCOB (SIBJICHU): HWHEpIMalibHAasl CUCTeMa OTcuéra, aOCOIIOTHO
TBEPIOE TEIO, MaTepuajbHas TOYKa, PABHOYCKOPEHHOE JBUKEHHUE,
CBOOOJIHOE TmajcHue, alCONIOTHO yhpyras aegopmarusi, aOCOIIOTHO
yIpyroe u abCOIMIOTHO HEYIIPYroe CTOJIKHOBEHUS, MOJICTH Ta3a, YKUJIKOCTH
U TBEPJOTO (KPUCTAJUIMUECKOTO) TeJa, UACaIbHBIN Ta3, TOUYCYHBIN 3aps,
OJTHOPOJTHOE DJICKTPUUYECKOE TOJIE;

paznuyarh yclioBUsA (TpaHUIBl, OOJACTH) MPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, TTOHUMATh BCEOOIIUN XapakTep (QyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHANIM3UPOBATh M OOBACHATH MEXAaHHUYECKHE TMPOLECChl U SIBIICHUA,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHMYECKOTO JIBM)KCHHS, (POPMYJIbl KMHEMATHKHA PaBHOYCKOPEHHOTO
JIBUKEHUS, TpeoOpa3oBaHusi ['amuiess aisi CKOPOCTH U TEPEMEIICHUS,
3akoHbl HblOTOHa, mpuHUOMN  OTHOCUTENbHOCTH ['anwmies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS MUMITYJIbCa U MEXaHHYECKON
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW SHEPTHH,
yCIOBUSl paBHOBECHsT TBEPAOro Tena), TMPU HTOM HCIOIb30BATH
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumnes, BToporo
U TPEThEr0 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS WMIIYJbCa U
MEXaHMYECKOW SHEPTUH, 3aKOHA BCEMUPHOTO TATOTCHUS;

aHAJM3UPOBATH U OOBSICHATH TEIUIOBBIE MPOLIECCHl U SIBICHUS, UCIOJIb3Ys
ocHoBHbIe monoxkeHUs: MKT u 3akoHbl MONEKyIsIpHON (QU3NKUA U
TEpPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJAEAJIBHOTO Ta3a CcoO CpeaHei
KMHETUYECKOM SHEPrueM TEIUIOBOrO ABMXKEHUS WM KOHILIEHTPAUHUEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATypbl BELIECTBA CO CPEIHENM KHWHETUYECKOU
SHEPryeu TEIJIOBOTO JBMKECHUS €0 YacCTHIl, CBS3b JABJICHUS UICATBHOTO
raza C KOHIEHTpaUWEHd MOJEKYyJl U €ro TeMIlepaTypoi, YpaBHEHHE



MenpaeneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH
COXpPaHEHMSI PHEPIHHM B TEIJIOBBIX MPOIECCAX), IPU ITOM HUCIIOIH30BaTh
MaTEMaTHYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUs1 MeHeneeBa—Knaneipona;

aQHAJU3UPOBATh W OOBSACHITH DJICKTPUUECKUE SIBICHUS, MCIOJIb3Yys
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI JICKTPOJAMHAMUKHU (3aKOH COXpPaHCHUS
AIEKTPUYECKOTO 3apsija, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJA, NPUHUUIN CYNEPHO3UIUUA DICKTPUUECKUX
MoJIEd, MPU ITOM YKa3blBasi YCJIOBHUSI MPUMEHUMOCTU 3akoHa Kyrona, a
TaKX€ TMPAKTUUECKHM BaXKHBIE COOTHONIEHHMS: 3aKOHbI Oma Uil ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsl @apazes Aiis 3IEKTPOIU3a);

OMUCKHIBATh (DU3NUECKUE TPOILECChl U SBJICHUS, HWCIOIB3YS BEIMYHHBI:
NepeMENIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC Te€Jla U CUCTEMBI TEJI, CUIIa,
MOMEHT CHJIbl, JaBJICHUE, TOTEHIMAJbHAsl JHEpPrus, KUHETUYECKas
JHEPrusi, MeXaHW4yeckas JHEprus, padora CHIbI, HEHTPOCTPEMUTEIHLHOE
YCKOPEHHME, CHJIa TSIKECTH, CUJia YNPYrOCTH, CHJIa TPEHHUS, MOUIHOCTb,
SHEPrusl B3aUMOJCUCTBUA Tena ¢ 3emuéil BOMM3M €€ TOBEPXHOCTH,
SHEprus ynpyroi gedopMmarn MPYKUHBL, KOJIUYECTBO TEIUIOTHI,
abcomioTHas TeMIiepaTypa Tena, paboTra B TepMOIAMHAMUKE, BHYTPEHHSS
SHEPrus WACAIBHOTO OJHOATOMHOIO rasa, padoTa HICaJbHOTO Trasa,
OTHOCUTEJIbHAs BIIAXKHOCTh Bo3ayxa, KIIJI wupeansHOro TtemioBoro
JIBUTATEINS; JJIEKTPUUECKOE I0JIe, HANPSXKEHHOCTD AJIEKTPUYECKOrO IOJIs,
HaINpsKEHHOCTh TIOJIST TOYEYHOI'O 3apsila WM 3apspKEHHOrO 1iapa B
BAKyyM€ U B JHDJICKTPUKE, IOTEHLUHMAI 3JIEKTPOCTATUYECKOrO MOJIs,
pPa3sHOCTh  IMOTEHUMAJIOB,  JJICKTPOABMXKYILAsl  CWja, CHJIa  TOKa,
HallpsDKEHUE, MOIIHOCTh TOKA, DJIEKTPUYECKass EMKOCTh IUIOCKOTO
KOHJICHCATOpa, CONPOTUBJICHUE Y4YacTKa LENU C IOCIEI0BATEIbHBIM H
NapaJuIeIbHBIM COCIUHEHUEM PE3UCTOPOB, IHEPTHUs AIEKTPUUECKOTO MOJIS
KOHJICHCATOpa;

OOBSCHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMYECKUX  SIBIICHUM:
MEXaHMYECKOE JIBMIKCHHWE, TEIUIOBOE JBWKCHUE YaCTUL[ BEIIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIOKCHHE, Mu(dy3us, ucrnapeHue,
KUIIEHHE U KOHJCHCAIWs, IUIaBJICHUE U KPUCTAIIM3alMs, HAIIPABIEHHOCTh
TEIUIONEPEIaun, 3JIEKTPU3ALMs TEJl, IKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

IPOBOJUTH UCCIIETOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
OpYrol €  HCIOJb30BAHMEM  MOPSIMBIX  M3MEPEHHUM, NOpPU  3TOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCHUPOBATh pPE3YyJIbTaThl MOJYYEHHOU



3aBUCUMOCTH (U3HUYECKUX BEJIMYMH B BHIAE TpaPuKOB C YIETOM
aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, IeNaTh BBIBOJIBI IO pe3ybTaTaM
HCCJICIOBAHMSI;

MPOBOJUThL KOCBEHHBIC H3MEPCHHsSI (U3UYECCKUX BEJIMYMH, TMPH ITOM
BHIOMpATh ONTHMAJBHBI METOJ W3MEPEHHS, OIEHUBATh aOCOJIOTHBIC U
OTHOCHUTEJIbHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJMUTH OIBITHI IO MPOBEPKE MPEITI0KECHHOW TUIIOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAJTU3HUPOBAThH
MOJIYYCHHBIE PE3YJIbTaThl W JCNaTh BBIBOJ O CTATyce MPEIIONKCHHOM
TUTIOTE3HI;

coOJr01aTh TIpaBMIiIa 0E30MaCHOTO TPY/a NPH MPOBEACHUHM HCCIICIOBAHUN
B paMKax y4eOHOTO DJKCIEpPUMEHTAa, MpPaKTHKymMa W  y4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBbHOCTH C WCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U J1a0OPATOPHOTO 00OPYI0BAHHUS;

pemiath pacy€THBIE 3aJa4d C SBHO 3aJaHHOWM W HESABHO 3aJJaHHOM
¢u3HUecKol MOJIEIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBHUS OOOCHOBBIBATH
BbIOOp (usuueckoil Mojaenu, OTBeuaroleld TpeOOBaHUAM  3ajayw,
NPUMCHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
bu3nuecknux TEOpUd MpU MCIHOJb30BAHUU MATEeMATHYECKUX METOJIOB
pelIeHus 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOITUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNbTaThl U KOPPEKTUPOBATH METOIbI PEIICHHS C
y4€TOM TIOJTyYEHHBIX PE3YyJIbTaTOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MPUMEHEHUs 3HAHWM U3
Pa3HBIX pa3feioB Kypca (PU3MKH, a TAaKKE UHTETPALMK 3HAHUM U3 IPYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
IIEMOYKY PACCYKJIEHUI C OTIOPOM Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBJICHNUS,

UCIIONIb30BaTh TEOPETHYECKUE 3HAHUA i1 OOBSICHEHHS OCHOBHBIX
IPUHIIMIIOB pabOThl U3MEPHUTEIBHBIX MPHOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

NPUBOJIUTH TPUMEPHI BKJIaJa POCCHUCKUX U 3apyOC)KHBIX YUEHBIX-
GU3UKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHH;

aHATM3UPOBATH M OIICHUBATH MOCJEACTBUS OBITOBOM U MPOU3BOICTBEHHON
JESTEHPHOCTH 4YEJIOBEKA, CBS3aHHOW C (DU3UYECKUMHU TMPOIECCAMH, C
MO3UIUH PKOJIOTHIECKON O€30MacHOCTH, MPEACTABICHUHA O PAIMOHATIBHOM
IPUPOJIOTIOIH30BAHNH, a TAaK)KE Pa3yMHOM HCIOJIb30BAaHUM JTOCTHIKEHUN
HAyKd W TEXHOJOTWUH A JajdbHEHIIETO pa3BUTUS YEIOBEYECKOTO
o01IecTBa;



MPUMEHATh pa3inyHble crocoObl padboThl ¢ MHpopMalueil (Hu3nIecKoro
colepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH()OpPMALMOHHBIE
TEXHOJOTUU IS TIOUCKA, NEpepadOTKM M MpEeAbSIBICHUS Y4eOHOH H
HAyYHO-TIONYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHUS U MHTEPIpPETALUN
uH(pOpMALK, TOJYYEHHOW M3 Pa3IMYHBIX HCTOYHUKOB, KPUTUUYECKU
aHANIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUI0O M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HaHUM, TaK M Ha OCHOBE
aHaIM3a UCTOYHUKA UHPOpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u M03HABaTEJIbHBIC YMEHUS
CaMOCTOSATEJILHOTO ~ NPHUOOPETeHHs  HOBBIX 3HAHUW B Ipolecce
BBITMIOJTHEHUS TPOSKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX PadoT;

pabotaTh B TpyHIe C MCIOJHEHUEM pPa3IMYHBIX COLUAIBHBIX pPOJIEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJApTHBIX CUTYalUsAX, aJ€KBATHO OIICHUBATh BKJIAJ KAXKIOTO W3
YYaCTHUKOB I'PYIIIBI B PEIICHHE pacCMaTpUBAaeMOM TPOOIEMBbI;

NPOSIBIIATH MOTHBALIMIO K Oyaymieil mpogecCuoHaIbHON esATEIbHOCTH O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPUIISL.
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4.1 DIEeKTPUYECKOE MOoJIe 24 Eggxmgﬁ\l/t?crsur/u/
4.2 [TocTosTHHBIN SNEKTPUUYECKUN TOK 24 Egzxmgﬁ\l/t?crsurlw
4.3 Toku B pa3uyuHBIX Cpeax 6 httpf//WWW'ﬁZik?'rUI
http://www.physics.ru/
Hroro mo pazgeny 54
Pa3zaen 5. PU3NYECKUM MIPAKTUKYM
5.1 Ou3NUECKUil MPAKTHKYM 16 16 Eggxmgﬁ\l/t?crsur/u /
Hroro mo pazgeny 16
PezepBHoe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 170 16
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IHOYPOYHOE IIVTAHUPOBAHME 10 knace

KoanyecTBo 4acos DIeKTPOHHbIE
aTrta o OBbIC
Nen/m | Tema ypoka KouTtpoabHbie IIpakTHyeckue A p
Bcero H3yYeHHst oOpa3zoBaTebHbIE
padoThI padoThI
pecypchl
1 ® o 1 01.09 http://www.fizika.ru/
N3UKa — AMCHTAJIbHAs HayKa O IIpUupoac . . .
YHA . K pupol http://www.physics.ru/
) HayuHblif MeTO TO3HAHUS U METOBI 1 04.09 http://www.fizika.ru/
HcCie0BaHus (PU3NYECKHUX SBJICHUN ' http://www.physics.ru/
DKCHEPUMEHT U TEOPHS B MPOIIECCe .
3 o3Hauus npupoasl. Hadmonenne u 1 04.09 http:/Fwawiw. fizika. ru/
PHPOJIBL. A ' http://www.physics.ru/
IKCIIEPUMEHT B (hU3HKE
http://www.fizika.ru/
4 Crioco6s1 m3mMepeHus: GU3NIECKUX BEIMUNH 1 05.09 D i
http://www.physics.ru/
AOCOIIIOTHAS. ¥ OTHOCHUTEIIbHAS o
5 MOTPEITHOCTH U3MEPEHUHN (PU3UIECKUX 1 06.09 ntto://wviw.Tizika.ru/
p p ' http://www.physics.ru/
BEIINYHUH.
MopenupoBanue B ¢pusuke. Posb u mecto
5 (u3ukH B GOpMHUPOBAHUN COBPEMEHHOM 1 08.09 http://www.fizika.ru/
Hay4YHOU KapTUHBI MUpPA, B IPAKTUYECKOI ' http://www.physics.ru/
NEeATEIHLHOCTH JIIOJIEN
Mexannueckoe aBmkeHue. CucreMma .
http://www.fizika.ru/
7 otcueTa. OTHOCUTEIHLHOCTh MEXaHUYECKOTO 1 11.09

JABHIKCHUA. HpﬂMaH n o6paTHa;1 3aga4yu

http://www.physics.ru/
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MCXaHUKHU

Pannyc-BexkTop MaTepuasbHON TOYKH, €T0
IIPOEKLIUU HAa OCU KOOpAuHaT. Tpaekropus.

http://www.fizika.ru/

8 11.09 .
[Tepememenue. Cxopocts. X npoekiuu Ha http://www.physics.ru/
OCH KOOPJIMHAT
PaBHOMEpPHOE IPAMOIIMHEWNHOE IBHKEHUE. .
9 ['paduaeckoe onrcanne paBHOMEPHOTO 12.09 itp://vwivws fizika.ruf
P . p p ' http://www.physics.ru/
MMPSAMOJIMHCUHOI'O0 IBUKCHHA
10 CrnoxeHue nepeMeneHnii i CKOPOCTEH. 13.09 http://www.fizika.ru/
Pemienne 3amau ' http://www.physics.ru/
HepaBHoMepHoe nBmxeHne. MrHoBeHHast .
11 ckopocTh. Yckopenue. [IpsmonmHeitnoe 15.09 htp:/fvave. fizika.ru/
p ) P P ' http://www.physics.ru/
JABUXXCHUC C TOCTOSAHHBIM YCKOPCHUEM
12 I'paduaeckoe onucanre NpSIMOTUHEHHOTO 18.09 http://www.fizika.ru/
JBUKEHHUS C TIOCTOSTHHBIM YCKOPEHUEM ' http://www.physics.ru/
CBoboaHoOe masieHre. Y CKopeHue
13 CBOOOJHOTO MaJeHUs. 3aBUCUMOCTh 18.09 http://www.fizika.ru/
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT ' http://www.physics.ru/
BpEMEHU U UX rpaduku
14 JIBm>xkeHue Tesa, OpOIIeHHOTO MO YTIIOM K 19.09 http://www.fizika.ru/
TOPU30HTY ' http://www.physics.ru/
KpuBonuneiinoe npuxenue. [[BuxeHue mo
OKPY>KHOCTH. YTJIOBas U JIMHEHHas .
Py http://www.fizika.ru/
15 ckopoctb. [lepuoa u yacroTa. 20.09 i
http://www.physics.ru/
LenTpocTpemMutenbHOE U TOJTHOE
yCKOpEHUe
KonTtponbHas paboTa 1o Teme http://www.fizika.ru/
16 P P 22.09 .

"Kuuemartuka"

http://www.physics.ru/
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IIepsblii 3ak0oH HprotoHa. Hepuuanbubie
cucremsl otcuéra. [IpuHuun

http://www.fizika.ru/

17 25.09 .
OoTHOcUTeIbHOCTH ["amues. http://www.physics.ru/
HewnnepunaneHbie cucTeMbl OTCUETA
Cuna. PaBHoeiicTByromas cuia. Bropoit http://www.fizika.ru/

18 25.09 .
3akoH HproTona. Macca http://www.physics.ru/
Bzanmopeiicteue Ten. Tpetnii 3akoH http://www.fizika.ru/

19 26.09 .
HrroToHa http://www.physics.ru/

20 [IpuHnun cynepnosunuu cui. Pemenne 2709 http://www.fizika.ru/
3a7a4 Ha MPUMEHEeHUE 3aKOHOB HbhroToHa ' http://www.physics.ru/
3aKOH BCEMUPHOI'O TATOTCHUS. ..

. http://www.fizika.ru/

21 OKBHUBAJIEHTHOCTh I'PABUTALIMOHHON 1 29.09 .

N http://www.physics.ru/
WHEPTHOM MacChl

99 Cura TSKeCTH U yCKOpeHHUe CBOOOHOTO 02.10 http://www.fizika.ru/
MagcHUs ' http://www.physics.ru/
JIBmkeHne HEOECHBIX Tel U UX .

http://www.fizika.ru/

23 HMCKYCCTBEHHBIX CITYTHHKOB. [lepBas 02.10 i

http://www.physics.ru/
KOCMHUYECKasi CKOpocTh. 3akoHbl Keriepa
http://www.fizika.ru/
24 C .3 I'yka. Bec te 03.10 i
118 YIpYroCTH. SakoH L yka. bee Teia http://www.physics.ru/
Cuna tpenus. [Ipupoaa u BUsbl cui L
http://www.fizika.ru/

25 TpeHusd. JIBUKEHUE B KHUJIKOCTH U Ta3e C 04.10 )

- http://www.physics.ru/
Y4€TOM CHJIbI COITPOTUBIICHUSI CPE/IBI
Hasnenue. ['mapocrarnyeckoe gaBjeHUE. http://www.fizika.ru/

26 06.10 .
Cuna Apxumena http://www.physics.ru/
AOGCOJIFOTHO TBEPJIOE TEIIO. .

DA http://www.fizika.ru/

27 [TocTynarenbHo€E U BpalaTeIbHOE 16.10

ABHUIKCHUC TBCPAOT'O TCIIa

http://www.physics.ru/
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MoMeHT cHUJIbI OTHOCHUTEIILHO OCH

http://www.fizika.ru/

28 16.10 .
BpaweHus. [1nedo cuibl http://www.physics.ru/
CrnoxeHue Cul, MPUI0KEHHBIX K TBEPIOMY

29 teny. LleHTp TsxecTu Tena. Ycenosus 17.10 http://www.fizika.ru/
paBHOBECHS TBEPJOTO Teja. Buibl ' http://www.physics.ru/
paBHOBECHs

http://www.fizika.ru/

30 Pemenwue 3amau 18.10 .

8 http://www.physics.ru/

31 KonTponsHas pabora no teme "JluHamuka. 20,10 http://www.fizika.ru/
Cratuka TBepaoro tena" ' http://www.physics.ru/
NMnynbc MaTepHabHONW TOUYKH, CUCTEMBI

32 MaTepuaibHbIX TOYeK. [[eHTp Macc 5310 http://www.fizika.ru/
CUCTEMBI MaTEPUAIIBHBIX TOYEK. TeopeMa o ' http://www.physics.ru/
JBUKEHHUH LIEHTPa Macc
NMiynbc cuiibl 1 UISMEHEHHE UMITYJIbCca .

http://www.fizika.ru/

33 Tesa. 3aKOH COXpaHCHUsI UMITYJIbCa. 23.10 i

http://www.physics.ru/
PeaktuBHOE nBIKEHUE
MoMeHT uMITysibca MaTepUuaibHON TOUKH. .
34 [IpencraBieHue o COXpaHEHHH MOMEHTA 24.10 ntto://wviw.Tizika.ru/
e P ' http://www.physics.ru/
HMMITYJIbCa B LEHTPAIbHBIX MOJISIX
http://www.fizika.ru/

35 Pemenue 3amau 25.10 )

A http://www.physics.ru/
PaGora cuibl Ha MaOM U Ha KOHEYHOM

36 nepemenienuu. I'padpuueckoe 2710 http://www.fizika.ru/
MpeACTaBICHUE pabOThI CHITbI. MOIITHOCTH ' http://www.physics.ru/
CUJIBI
Kunernueckas sneprus. Teopema 00

37 U3MEHEHUH KUHETUYECKOW SHEPIUU 30.10

MaTepHaHLHOﬁ TOYKH
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HOTCHHI/IEUIBHBIC 1 HCTIOTCHIUAJIbHBIC

http://www.fizika.ru/

38 c . [loTenmuanbHas dHE . Bropa 30.10 )
HIbL TCHIHMANHAA SHEPTHA. BTOpad http://www.physics.ru/
KOCMHUYECKasi CKOPOCTh
Tperbs kKocMudeckast CkopocTh. CBsI3b
pabOThI HEMTOTCHIIHATIBHBIX CHJI C o
. http://www.fizika.ru/
39 M3MEHEHHUEM MEXaHUYECKON IHEPTUHU 31.10 )
http://www.physics.ru/
CUCTEMBI TeJI. 3aKOH COXPAHCHUS
MEXaHU4YECKON YHEPTUU
Yupyrue v Heynpyrue CTOIKHOBEHHSI. n
40 Vpasuenue bepuymny mis uaeaabHON 01.11 hittp://ww. fizika.ru/
p PHY. a a ' http://www.physics.ru/
KUIKOCTH
41 KonTponbHas pabota no teme "3aKoHbI 03.11 http://www.fizika.ru/
COXpaHEeHHs B MeXaHHKe" ' http://www.physics.ru/
PasButne npencraBiIeHHH O IIPUPOJIE
pel PHpOA http://www.fizika.ru/
42 term1oTel. OcHoBHEIE MoaokeHuss MKT. 06.11 .
http://www.physics.ru/
Juddysus. BpoyHoBckoe nBrKeHNE
Ctpoenne ra3000pa3HbIX, KUJIKUX U .
43 TBEPABIX TEJI. XapakTep ABUKEHUS U 06.11 http:/wowiw fizika.ru/
P o P pA ' http://www.physics.ru/
B3aUMOJICCTBHS YaCTHUI] BEIECTBA
Macca u pa3Mepbl MOJIEKYIT (AaTOMOB). .
http://www.fizika.ru/
44 Komuuectso BemecrBa. [locrosauas 07.11 ;
http://www.physics.ru/
ABoraipo
45 Temnepatypa. TennoBoe paBHOBeCHE. 08.11 http://www.fizika.ru/
[Ixana [enscus ' http://www.physics.ru/
http://www.fizika.ru/
46 Pemenue 3amau 10.11 -
. http://www.physics.ru/
. http://www.fizika.ru/
47 W neanpuerii ra3. I'a3oBbIe 3aKOHBI 13.11 P

http://www.physics.ru/
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YpaBHenue MeHeneesa-Kiamnelpona.

http://www.fizika.ru/

48 Pemenue 3amau 1311 http://www.physics.ru/

49 AOcouroTHas TeMIiepaTypa. 3akoH 1411 http://www.fizika.ru/
JanproHa http://www.physics.ru/

50 N3onponeccel B uacaIbHOM rase ¢ 1511 http://www.fizikc'fl.ru/
MOCTOSIHHBEIM KOJIMYECTBOM BEIIECTBA http://www.physics.ru/
I'padmueckoe npeacTaBieHne .

51 H?I.)ofpoueccom EISOTCpMa, H30X0pa, 17.11 http://WWW'fIZIk?'rU/

http://www.physics.ru/
nzobapa
http://www.fizika.ru/

52 OcnoBHoe ypaBHeHne MKT 27.11 htto://www.ohysics.ru/

53 Pemienne 3amau 27.11
CBs13b aOCOTIOTHON TeMIepaTyphbl

54 TEPMOIMHAMUYECKON CUCTEMBI CO CpeaHEN 5811 http://www.fizik:?l.ru/
KUHETUYECKOM dHEPrue MocTynaTeIbHOro http://www.physics.ru/
TEIUIOBOTO JIBHXKEHUS €€ 4acTHUIl

55 O060011eHre 1 cucTeMaTu3alus 3HaHu| 1o 2911 http://www.fizika.ru/
teme "OcHoBbl MKT" http://www.physics.ru/

56 KontponpHas padota o teme "OCHOBBI 0112
MKT"

Tepmoannamuueckas cuctema. 3aiaHue
BHEIIHUX ycnoBui 1uist T/l cucremsl.

57 Breminue 1 BHyTpeHHUE NTapaMeTpBbl. 04.12 http://www.fizik:il.ru/
[Tapametpsl T/l cucTeMbl Kak cpeHue http://www.physics.ru/
3HAYEHUS BEJIMYUH, OMTUCHIBAIONINX €€ Ha
MHKPOCKOITMYECKOM YPOBHE

58 HyneBoe Hauano TepMOIUHAMUKH. 04.12 http://www.fizika.ru/

CamonpousBosbHas penakcanus T/]

http://www.physics.ru/
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CHUCTEMBI K TEIJIOBOMY PAaBHOBECHIO

Monens naeaasLHOTO ra3a B

http://www.fizika.ru/

59 TEPMOJIMHAMUKE. Y CIIOBUS IPUMEHUMOCTH 05.12 .
pv s p http://www.physics.ru/
3TOM MO
60 VYpaBuenue MenaeneeBa-Knanelipona u 06.12 http://www.fizika.ru/
BBIpaKEHUE U1 BHYTPEHHEN SHEPruu ' http://www.physics.ru/
BeIpaxkenue 11 BHyTpEHHEN SHEPrUn
61 OJHOAQTOMHOI'O UJCAILHOIO Ta3a. 08.12 http://www.fizika.ru/
KBazucrarnueckne u HeCTaTUUECKUE ' http://www.physics.ru/
TIPOTIECCHI
DneMeHTapHas paboTa B TEPMOJIMHAMUKE. .
62 Brrancnenue paboThl o rpaduky mnpouecca 11.12 /Ry T ike.ru]
P P y npott ' http://www.physics.ru/
Ha pV-auarpamme
Tennonepenada kak croco0® M3MEHEHUS .
63 BHyTpeHHeH sHeprun T/ cucremsr 6e3 11.12 hitp:/ . fizika. ou/
yip P ' http://www.physics.ru/
COBEPILICHHS pabOTHI
64 KoHBeKIHS, TeIIONPOBOAHOCTD, H3JTydEeHUE 12.12 http:/Pusvew. fizika.ru/
1, pOBOA » MBIV ' http://www.physics.ru/
KonnuecTBo TemnoTel. TemmoéMKoCTh Tena.
65 VY aenpHast 1 MOJISIpHAs TETUIOEMKOCTH 13.12 http://www.fizika.ru/
BEIIECTBA. Y IeJIbHAs TEIJIOTa CTOPAaHUS ' http://www.physics.ru/
TOILIMBA
66 Pacu€t xonuuecTBa TEIIOTHI IIPU 1512 http://www.fizika.ru/
Terionepeaaye ' http://www.physics.ru/
67 [TonsiTie 06 anuabaTHOM mporiecce. 18.12 http://www.fizika.ru/
IIepBblit 3aKOH TEPMOJUHAMUKH ) http://www.physics.ru/
68 KonnuecTBo TemnoTs! 1 paboTa Kak MephbI 18.12 http://www.fizika.ru/

U3MeHeHus BHyTpeHHel sHepruun T /1

http://www.physics.ru/
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CUCTCMBI

BTopoii 3aKOH TEPMOAMHAMUKY IS
PAaBHOBECHBIX M HEPABHOBECHBIX

http://www.fizika.ru/

69 19.12 .
nporeccoB. HeoOpatumMocTs mpupoaHbIX http://www.physics.ru/
MPOIIECCOB

70 MaxkcumanibHoe 3HaueHue KIT. [ukn 20.12 http://www.fizika.ru/
Kapno ' http://www.physics.ru/

71 [TpuHIUIIBEI AEACTBUS TEIJIOBBIX MAIIWH. 9.1 http://www.fizika.ru/
KII[ ' http://www.physics.ru/

72 Pemenne 3amau 25.12
DKOJIOTHYECKNE aCIIEKTHI UCIIOJIb30BaAHMS o

o http://www.fizika.ru/

73 TEIUIOBLIX IBUTaTelei. TermioBoe 25.12 )

5 http.//www.physics.ru/
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl

74 Pemtenue 3amay 26.12
O06001IeHne U cucTEMaTU3aLMs 3HAHUI 110 o

" http://www.fizika.ru/
75 teme "Tepmonnnamuka. TernoBeie 27.12 )
. http://www.physics.ru/
MaIIIHHBI
KontposabHas padora mo TeMe
76 ~omp P . 29.12
Tepmonnnamuka. TennoBbie MaTuHbI
[TapooOpazoBanre U KOHICHCAIIHSL. .
http://www.fizika.ru/
77 Hcnapenue u kuneHue. Y ielbHas TEIoTa 09.01 i
http://www.physics.ru/
napooOpa3oBaHHs
Hacepimmennbie 1 HEHACHIIICHHBIC MTAPhI.
KauecTBeHHast 3aBUCHUMOCTD INIOTHOCTH U
aBJICHUS HACBIILICHHOTO Mapa OT http://www.fizika.ru/
78 : 0 P 09.01 D

TEMIICPATYpPhI, UX HE3ABUCUMOCTL OT
00BEMa HACBhIIICHHOTO I1apa. 3aBHCHUMOCTb
TCMIICPATYpPhI KUIICHHUA OT AABJICHUA B

http://www.physics.ru/
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KUIKOCTH

Brnaxxnocts Bo3myxa. AGCOTIOTHAS U

http://www.fizika.ru/

79 10.01 ;
OTHOCHUTEIbHAS BIAKHOCTH http://www.physics.ru/
80 Pemrenne 3amau 10.01
Teépnoe Teno. Kpucramnmueckue u o
81 amop(HbIe Terna. AHU30TPONUS CBOMCTB 12.01 htp:/fvavew. fizika.
p ) p ' http://www.physics.ru/
KpPUCTAJIIIOB
82 [InaBnenue u KpucrauM3anus. Y aeabHas 15.01
TeruioTa riaBneHus. Cyonmumarus '
edopMmaru TBEpIOTO Tena. PacTsoxkenne u
83 zclm(al)Tpfe (;l BUT I\/licl)1 16 [Owura. IIpenen 15.01 hittp:/wanw. fiZika. 1}
- AR 21}: - peA ' http://www.physics.ru/
yrapyrux nedopmaruii
TermmoBoe pacmmpeHue KUIKOCTEN U .
B http://www.fizika.ru/
84 TBEPBIX TEJN. AHTAPMOHU3M TEIJIOBBIX 16.01 i
B http://www.physics.ru/
KoJIeOaHMI YacTHIL BEIIECTBA
85 [IpeobpazoBanue 3HEPrUU B (Ha30BBIX 17.01 http://www.fizika.ru/
nepexoiax ' http://www.physics.ru/
http://www.fizika.ru/
86 YpaBHEHHE TEIJIOBOro OajaHca 19.01 D i
http://www.physics.ru/
87 Pemtenue 3amay 22.01
[ToBepxHOCTHOE HaTshKeHUe. KanmuspHbie
88 siBJieHus. J{aBieHue 1oy MuCKpUBJIEHHOM 2201 http://www.fizika.ru/
MMOBEPXHOCTHIO XUAKOCTH. Popmyna ' http://www.physics.ru/
Jlanaca
O00011IeHNE U cCUCTEMATH3AIMS 3HAHUH 110 o
" http://www.fizika.ru/
89 TeMe "ArperaTHble COCTOSTHUS BEILIECTBA. 23.01 i
http://www.physics.ru/
®dazoBble Iepexoan”
90 KonTponpHast paboTa o Teme "Arperarssie 24.01
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cocTosiHus BellecTBa. Pa3zoBble epexopl”

OnexTpusanus Tea U €€ IposBICHUS.
Dnektpuyeckuii 3apsia. [[Ba Bunia

http://www.fizika.ru/

91 26.01 )
3IEKTPUYECKUX 3apsiioB. [IpoBogHUKH, http://www.physics.ru/
JTURJICKTPUKHU U TIOJTYTIPOBOIHUKHI

92 DNIeMEHTaPHBIN JIEKTPUUECKUAN 3apsil. 2901 http://www.fizika.ru/
3aKoH COXpaHEeHMsI JIEKTPUUECKOTO 3apsiia ' http://www.physics.ru/

93 B3anmoerictue 3apsioB. Todeunbie 2901 http://www.fizika.ru/
3apsiapl. 3akoH Kymona ' http://www.physics.ru/

94 Pemrenue 3amay 30.01
OnexTprdeckoe noje. Ero nelicTere Ha

95 p a 31.01
ANEKTPUIECKHUE 3aPSIIbI
Hanpsok€HHOCTB AMEKTPUYECKOTO TOJIS.

96 [TpoOubIii 3apsan. JInHMM HANPSHKEHHOCTH 02.02 http://www.fizika.ru/
3IEKTpUUECKOTO noJig. OTHOPOAHOE ' http://www.physics.ru/
AJIEKTPUYECKOE T0JIe
[ToTeHManbHOCTh AIEKTPOCTATUYECKOTO

97 noas. PasHocTh HOTEHIIMATIOB U 05.02
HanpsiHKeHUe
[TorenuumansHast 3HEPTUs 3apsa B .

http://www.fizika.ru/

98 3JIEKTpOCTaTHYECKOM noJie. [loTeniuan 05.02 )

http://www.physics.ru/
3JIEKTPOCTATUYECKOTO TOJISI
CBs3b HANPSHKEHHOCTH MOJISL U PA3HOCTH .
99 MOTEHIIMATIOB IS DIIEKTPOCTATUUECKOTO 06.02 http:/wwiw fizika.ru/
H A p ' http://www.physics.ru/
oA
[IpuHIHUI CYNIEPIIO3ULIUU DIIEKTPUYECKUX http://www.fizika.ru/

100 . 07.02 )
noJei http://www.physics.ru/

101 Pemenue 3amau 09.02
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ITone Toueynoro 3apsaa. [lone paBHOMEpHO

http://www.fizika.ru/

102 12.02 .
3apsKEHHON cepsl http://www.physics.ru/
[Tosie paBHOMEPHO 3apsKEHHOTO TI0 00BEMY o
103 mapa. Iloae paBHOMEPHO 3apsKEHHON 12.02 hittp://www. fizika.ru/
pa- P P P ' http://www.physics.ru/
OECKOHEYHOM IIOCKOCTH
104 [IpoBOAHUKH B 3IEKTPOCTATUYECKOM IOJIE. 13.02 http://www.fizika.ru/
Ycnosue paBHOBeECHS 3aps10B ' http://www.physics.ru/
105 JM3neKkTpuKy U NOJYyIIPOBOJHUKH B 14.02 http://www.fizika.ru/
3IEKTPOCTATHYECKOM I10JIE ' http://www.physics.ru/
Konpaencarop. D1eKTpoEMKOCTD o
106 KOHJIEHCATOpa. DIEKTPOEMKOCTD IIIOCKOTO 16.02 http:/Fwovow fizika.ru/
8 pa. p ' http://www.physics.ru/
KOHJICHCAaTOpa
107 ITapannensHOE COeIUHEHNE KOHIEHCATOPOB 26.02 hittp:/wanw. iZika. 1/
P 8 a P ' http://www.physics.ru/
108 ITocnenoBaTenrHOE COeTUHEHIE 26.02 http://www.fizika.ru/
KOH/IEHCAaTOPOB ' http://www.physics.ru/
109 DHeprus 3apsKeHHOro KOHIeHcaTopa 27.02 http:/Faww. fizika.ru/
p p A p ' http://www.physics.ru/
110 Pemtenue 3amay 28.02
111 JIBr>keHue 3apsiKEHHOM YacTHUIIbl B 01.03 http://www.fizika.ru/
OJTHOPOJTHOM 3JIEKTPUUYECKOM I0JIe ' http://www.physics.ru/
112 Pewtenue 3amay 04.03
O000111eHHE U cCUCTEMATH3AIMsI 3HAHUH 110
113 . i 04.03
TeMe "DIEKTPUIECKOE T0JIC
KontpoabHas padora mo TeMe
114 nomp P ! 05.03
DNEKTPUUYECKOE MOJIE
Cuna toka. [TocTosSHHEIN TOK. Y CIIOBUS http://www.fizika.ru/
115 06.03 D

CYIICCTBOBAaHUSA ITOCTOAHHOT'O

http://www.physics.ru/
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QJICKTPHUYCCKOI'0 TOKaA

http://www.fizika.ru/

116 Hcro oka. Ha enne u DJIC 11.03 )
TOHHIKHI TOK npskenne u 51 http://www.physics.ru/
117 3axon Oma Juid yyacTKa Lemnu. 11.03 http://www.fizika.ru/
DNEKTPUUYECKOE COIIPOTUBIICHHUE ' http://www.physics.ru/
3aBUCUMOCTB COIPOTHUBJICHUS OTHOPOJHOTO .
118 [IPOBOIHUKA OT €r0 JUINHBI U IIJIOIIA N 12.03 http:/Faawiw. fizika. ru/
POBOA a e ' http://www.physics.ru/
MOTIEPEYHOTO CEUCHHUS
VY enpHO€ CONMPOTHBIICHUE BEILIECTBA. http://www.fizika.ru/
119 12.03 )
Pemenne 3amau http://www.physics.ru/
120 [TocnenoBarenbHOE, MapajuiebHOE, 13.03 http://www.fizika.ru/
CMEIIIAHHOE COEMHEHNE MPOBOIHUKOB ' http://www.physics.ru/
121 Pacuér pa3BeTBIEHHBIX JIEKTPUUECKHUX 15.03 http://www.fizika.ru/
neneii. [IpaBuma Kupxroga ' http://www.physics.ru/
122 Pemtenue 3amay 18.03
PaboTa anekTpuyueckoro http://www.fizika.ru/
123 18.03 .
tToka.3akoH/[xoyns —Jlenua http://www.physics.ru/
124 Pemtenue 3amay 19.03
MOITHOCTD JEKTPUIECKOTO TOKA. .
125 TemmoBast MOIIHOCTD, BRIASIIEMAas Ha 19.03 http:/wowiw fizika.ru/
B » BRI ' http://www.physics.ru/
pesucrope
126 Pemtenue 3amay 20.03
O/JIC 1 BHyTpeHHEe CONIPOTUBIICHHE http://www.fizika.ru/
127 20.03 .
HCTOYHHKA TOKa http://www.physics.ru/
128 3akoH Oma a51s1 OJTHOM (3aMKHYTOM) 2203 http://www.fizika.ru/
ANEKTPUUECKOM LIETTH ’ http://www.physics.ru/
129 Pemenue 3amau 22.03
130 MOITHOCTh UCTOYHUKA TOKA 25.03 http://www.fizika.ru/
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http://www.physics.ru/

http://www.fizika.ru/

131 KopoTkoe 3aMmbikanue 25.03 )
p http://www.physics.ru/
132 KoHnzeHcaTop B 1€y nNOCTOSHHOTO TOKA 26.03 http:/Pwovow Tizika.ru/
A pB I ' http://www.physics.ru/
133 Pemenne 3amau 26.03
Pemrenne 3amau o teme "IlocTosTHHBII
134 ATTTO T 27.03
MEKTPUICCKHUI TOK
Pemtenune 3amau o teme "IlocTosHHEBIN
135 Ao T 29.03
AMEKTPUICCKHI TOK
Pemenue 3agaq nmo teme "IlocToSTHHBIN
136 A 01.04
MEKTPUICCKHI TOK
O0001IeHne 1 cucTeEMaTU3aIMs 3HAHUI 110
137 . . L SHATHI 01.04
teMe "I10CTOSIHHBIN AIMEKTPUIECKUI TOK
Kourtpoasaas pabora 1o teme
138 OHTPOJBHAT P S 02.04
[TocTOSIHHBIN TEKTPUUECKHUIA TOK
DneKTprudecKas MPOBOJUMOCTh Pa3IMUHBIX .
. http://www.fizika.ru/
139 BEIIIECTB. DJICKTPUUYECCKUI TOK B METaJIaX. 03.04 i
http://www.physics.ru/
CBepXIpoBOIUMOCTh
DJIEKTPUYECKHUI TOK B pacCTBOpax U .
140 acIuIaBax dJIEKTPOJIMTOB. 3akoHbl Dapanes 03.04 http:/wowiw fizika.ru/
p p ’ pal ' http://www.physics.ru/
JUTSI DJIEKTPOJIH3a
. http://www.fizika.ru/
141 DneKkTpuyeckuil Tok B razax. [lmasma 05.04 D i
http://www.physics.ru/
142 ONEKTpUUYECKUN TOK B BAKyyMe. 05.04 http://www.fizika.ru/
BakyymHble npu6opsI ) http://www.physics.ru/
N http://www.fizika.ru/
143 DNEKTPUUECKUI TOK B MOJIYIPOBOJHUKAX 15.04 D

http://www.physics.ru/
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144

[TonynpoBoAHUKOBBIE TPUOOPHI

15.04

http://www.fizika.ru/

http://www.physics.ru/

145

PuU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue cuiibl TOKa U HANIPSKEHUS B
LIENIY IOCTOSTHHOTO TOKA MPY OMOIIH
AHAJIOTOBBIX U HU(POBBIX U3MEPUTEIBLHBIX
prbopoB" uiu "3HaKOMCTBO ¢ IIUPPOBOI
naboparopueit no gpusuke. [Iprumepsl
nu3MepeHus (U3NYECKUX BETUYUH MIPU
MOMOIIY KOMITbIOTEPHBIX JATYUKOB"

16.04

http://www.fizika.ru/

http://www.physics.ru/

146

®u3N4eCKUi IPAKTUKYM I10 TEME
"N3yueHne HepaBHOMEPHOTO ABMKEHUS C
LIEJIbIO ONPEAEIICHUS MTHOBEHHOM
ckopocTH"

17.04

http://www.fizika.ru/

http://www.physics.ru/

147

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue ycKkopeHus mpu
MPSMOJIMHEHHOM PaBHOYCKOPEHHOM
JIBIDKSHHUH 10 HAKJIOHHOM IIJIOCKOCTH' MJIN
"HccnenoBanue 3aBUCUMOCTH ITYTH OT
BPEMEHH IPU PAaBHOYCKOPEHHOM
NBIOKEeHUN"

19.04

http://www.fizika.ru/

http://www.physics.ru/

148

Ou3nyecKuil MPakTUKYM 0 TeMe
"N3mepenue yCKOpeHHs CBOOOIHOTO
najgeHus" win "M3ydyeHue ABuxKeHuUs Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

22.04

149

Du3NYEeCKUN PAKTUKYM I10 TEME
"N3ydyeHne IBUKEHUS Tejla TI0 OKPYKHOCTH
C TIOCTOSIHHOM TI0 MOJIYJIFO CKOPOCTBIO" Min
"HccnenoBanue 3aBUCUMOCTH IIEPHOAA

22.04
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oOpamieHnss KOHMYECKOTO MasiTHUKA OT €T0
napameTpoB"

150

Pu3N4EeCKU IPAKTUKYM 110 TEME
"N3mepeHune paBHOJAEHCTBYIOIIEH CUIIBI TPU
JBYKEHUH OpycKa M0 HaKJIOHHOM
mwockoctu" nmu "IIpoBepka runoTessl o
HE3aBHCHUMOCTHU BPEMEHU JABMKEHUS Opycka
10 HAKJIOHHOM IUIOCKOCTH Ha 331aHHOE
paccTosiHue OT €ro Macchl”

23.04

151

®u3N4eCcKUil IPAKTUKYM IO TEME
"HcceqoBanne 3aBUCUMOCTH CHIT
YIPYrOCTH, BO3HUKAIOIINX B MPY>KUHE U
pe3nHOBOM 00pasiie, oT ux aegopmarmn"
niu "N3yueHne ABUKEHUSI CUCTEMBI TEll,
CBSI3aHHBIX HUTHIO, IEPEKUHYTON Yepes
JIErKui Oy1oK"

24.04

152

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue korhduirieHTa TpeHus mno
BEJIMYMHE YIII0BOT0 KO3 PHUIIHCHTA
3aBucumoctu Frp(N)" nmu "UccnenoBanue
JBUKEHHS OpyCcKa M0 HaKJIIOHHOU
IJIOCKOCTH C MEPEMEHHBIM KOA(PPHUITUEHTOM
TpeHus" win "M3ydueHue 1BMKeHUs Tpy3a
Ha Bally ¢ TpeHueM"

26.04

153

dusnyueckuil NpakTUKYM 10 TeMe
"HccnenoBanue ycluoBHi paBHOBECHS
TBEPAOTO TEJIa, UMEIOIIETO OCh BPALECHUS"
nnu "KoHCTpynpoBaHUE KPOHIITEMHOB U
pacuér cui ynpyroctu" win "Msyuenue

03.05




YCTOMYMBOCTH TBEPJOTO TeEJIA, UMEIOILETO
1011316 ONOpH!"

154

Pu3N4EeCKU IPAKTUKYM 110 TEME
"N3mepenue ummynbca Tena 1no
TopMo3HOoMy TiyTH" nin "M3mepenue cubl
TATH, CKOPOCTU MOJIEININ JIEKTPOMOOUIIS U
MOIIHOCTH cuJiibl TAru" win "CpaBHeHUe
M3MEHEHHUS UMITYJIbCa TeJla C UMITYJIbCOM
cuibl" nin "HccnenoBanue coxpaHeHUsI
UMITyJIbCa MPU YIIPYroM B3auMoaenicTBUn"
iy "M3MepeHne KHHETUYECKOW SHEPTHH
TeJa 10 TOPMO3HOMY ITyTH"

06.05

155

®u3NYeCKUil IPAKTUKYM IO TEME
"M3ydyeHrne n30TepMHUUECKOTO Mpolecca
(peKOMEeHJOBaHO HCIOIb30BaHHE
nudposoit nadboparopun)" unu "M3yuenue
HU30X0pHOTO npouecca” win "N3yuenne
n3obapHoro nporecca” wim "IIpoepka
YpaBHEHUS COCTOSHUS"

06.05

156

DuU3NYECKUH TPAKTUKYM 10 TEME
"M3mepenue yaeabHOl TEMI0EMKOCTH" WIH
"UccnenoBanue mporecca OCThIBaHUS
BerecTa" win "MccnenoBanue
aanabatHoro npouecca” uinn "Usydenue
B3aMMOCBSI3U YHEPTUU MEKMOJIEKYIIPHOTO
B3aMMOJICIICTBUS U TEMIIEPATYPhl KUTIEHUS
JKUaKocTen"

07.05

157

DuU3NYEeCKUN IIPAKTUKYM I10 TEME
"N3y4ueHne 3akOHOMEPHOCTEN UCTIApEHUS

08.05




xuakocrei" wim "M3mepenne ynenpHou
TEIJIOTHI TU1aBJIeHus Jibaa" win "N3ydenue
CBOMCTB HACBIILIEHHBIX apOB" WU
"N3mepenne abCOMOTHOM BIAKHOCTH
BO3/yXa M OI[EHKa MaCcChl TIApOB B
nomerenun". M3mepenune kodddummenra
MMOBEPXHOCTHOTO HATSDKEHUS

158

@uU3NYEeCKU IPAKTUKYM I10 TEME
"HaGnroienue npeBparieHust SHEPTruu
3apsHKEHHOTO KOHJIEHCATOPa B DHEPTHIO
n3nydeHus ceeroanona’ wim "M3ydyenue
MPOTEKaHUs TOKA B LIEMH, COJICpIKAILIEH
KoHAeHcaTop" mwin "Pacnpenenenue
Pa3HOCTH MOTEHIMANIOB (HAIPSLKEHUS) TIpU
[IOCJIE0BATEIBHOM COETMHEHUH
KOHAEHCATOPOB"

13.05

159

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanre CMEMIAHHOTO COEINHEHMUS
pe3ucropoB win "M3MepeHue yeapHoro
CONIPOTHUBIICHHUS IMPOBOTHUKOB" MITH
"HccnemoBanye 3aBUCHMOCTH CHIIBI TOKA OT
HaIPsDKESHUS JUTS JIAaMITbl HaKaJInBaHUs"

13.05

160

Ou3nyecKuil MPakTUKyM 10 TEME
"Habnronenune anmekTpoiaunsa" uim
"N3mepenue 3apsiga 0JJHOBAJICHTHOTO HOHA"
nnu "HccieqoBanue 3aBUCUMOCTH
CONIPOTHUBIICHUS TEPMOPE3IUCTOPA OT
temneparypsl" uin "CHATHE BOJIBT-
aMIIEpHOM XapaKTepUCTUKU auoaa"

14.05




161

PesepBHelii ypok. O600IIeHNE 1
CUCTEeMAaTH3aI¥sl 3HAHWA 110 TeMe
"KunemaTtuka"

15.05

162

PesepBHeIit ypok. O600IICHNE 1
cHCTEeMaTH3aIlHs 3HAHUI 110 TeME
"Iunamuxa"

17.05

163

PesepBubiit ypok. O60011eHNE 1
cucreMarusanysa 3HaHui o teme "Cratuka
TBEpJI0TO Tena"

17.05

164

PeseprubIit ypok. O6001eHNE 1
CHUCTEeMaTH3alus 3HaHUI 10 TemMe ""3aKOHbI
COXpaHEHUs B MEXaHUKe"

20.05

165

PeseprubIit ypok. O6001eHNE 1
cucTeMatu3anys 3Hagui mo reMe "OCHOBEI
MOJIEKYJISIPHO-KUHETUYECKOM Teopun"

20.05

166

Peseprubrit ypok. O6001eHNE 1
CHCTEMAaTHU3aLUs 3HAHUH 10 TEME
"Tepmoannamuka. TernaoBble MalIuHb"

21.05

167

PesepBubIit ypok. O6001IeHNE 1
CHCTEMAaTU3alMs 3HaHHUH 110 TeMe
"ArperatHbi€ COCTOSIHUS BEILIECTBA.
®dazoBble Iepexoabl"”

21.05

168

PesepBHrlit ypok. O600111eHNE U
cUCTEeMaTH3aIlMs 3HAHUH 110 TEME
"Onextpuueckoe noie"”

22.05

169

PesepBHriit ypok. O600IeHE U
cucTeMaTH3alus 3HaHUH 1o Teme
"I1oCTOSIHHBII 2JEKTPUUECKUN TOK

22.05




PesepBHelii ypok. O600IIeHNE 1

170 cucTeMarusaiusa 3HaHui mo teme "Toku B 1 24.05
pasnuyHbIX cpenax”
OBIIEE KOJIMYECTBO YACOB I10 170 16

[TPOTPAMME




YYEBHO-METOANYECKOE OBECIHIEYEHHUE OBPA30OBATEJIBHOI'O IIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» dusuka, 10 kinace/ KacesinoB B.A., O011ecTBO ¢ orpaHUYe€HHON OTBETCTBEHHOCTHIO «J[PODA»; AKiinoHepHoe

obmectBo «M3narensctBO «IIpocBenienue»

METOJIUYECKHUE MATEPHUAJIbI JIS1 YUUTEJIA

®uszuka. Yrinyonennsiid ypoenb. 10—11 kiaccel : pabouas nporpamma K

muanu YMK B. A. KacesiHoBa: yueOHO-MeToIUuueckoe mocodue / B. A.

Kacwsinos, U. I'. BnacoBa. —M. : JIpoda

2 ®uzuka. 10 k1. YraoybneHHbIH ypoBeHb : yueOHUK / B.A. KacbsiHOB. — 5-¢

u3., crepeotun. — M. : JIpoda

3 ®dwusuka. 11 k1. Yrioy6aeHHsiit ypoBeHs : yueOHuK / B.A. KacesiHoB. — 5-¢

u3a., crepeotun. — M. :Jlpoda

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
1 http://nsportal.ru - coranbHas ceTh pabOTHUKOB 0OpPa30BAHHS.

2 http://markx.narod.ru/pic/ - pusuka B mkorre.



3 http://festival.1september.ru/articles/ - ¢pecTrBanp negarornyeckux uac
«OTKpPBITBIA YPOK».

4 http://www.fizika.ru/ - caidt mist yaurteneid GU3MKU U UX YICHUKOB.

5 http://www.physics.ru/ - maTepuasbsl o pusuke.

6 www . ege .edu.ru - uadopmanuonssiii mopran EI'D.

7 http :// school - collection . edu . ru / - equnas xomtekius LIIOPoB.
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