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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOKEHUNH M TpeOOBaHHM K pe3yjbTaTaM OCBOEHUS
OCHOBHOM oOpa3oBareiapHON mnporpammel, npeacrtaBieHHsix B GI'OC COO, a
Takxke ¢ yu€tom (enepanbHON paboueld mporpamMmbl BocnuTaHus u KoHuenmuu
npenojaBanus yueOHoro npeamera «dusznka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit  depaeparuu,  peaM3yIOIIMX  OCHOBHbIE  00pa3oBaTelibHbBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHe,
YCTAHABIMBAET PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHUSI TEM U pa3/eioB
y4eOHOro mnpeaMera ¢ y4€TOM MEXKIPEAMETHBIX M BHYTPHUIPEIMETHBIX CBS3€H,
JOTUKM y4eOHOTO Mpolecca, BO3PACTHBIX OCOOEHHOCTEH  00yyaroluxcs.
[Iporpamma mo ¢Qusuke Aa€T TpeacTaBieHUWE O MEJsAX, COAEpNKaHUM, OOIen
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpOBHE.

N3yuenue kypca ¢uzuku yriayOiaEHHOTO YpOBHSI IMO3BOJISIET PEATU30BATh
3a/1layu MPO(ECCUOHATLHON OpPHUEHTAIMM, HANPABICHO HA CO3/IaHUE YCIOBUU JUIs
NPOSIBJICHUST CBOMX HWHTEJUICKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOphle HEOOXOAUMBI IS TNPOAODKEHHs 0oOpa3oBaHUs B
opraHuzanuax MpodhecCHOHATBLHOTO O00pa3oBaHUS MO PA3IUYHBIM  (U3HKO-
TEXHUYECKUM U MHKEHEPHBIM CIEHHUATIBHOCTSIM.

B nporpamme 1m0 ¢usnuke ONpenensioTcs IUIAHUPYEMbIE Pe3yJbTaThl
OCBOCHHUS Kypca (GU3HKK Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus: JUYHOCTHEIE,
METanpeIMeTHbIe, TMpeaMeTHele (Ha  yrayOnéHHoMm  ypoBHe).  HayuHo-
METOJOJIOTHYECKOH OCHOBOM A pa3pabOTKM TpeOOBaHWN K JUYHOCTHBIM,
METanpeIMETHBIM W TPEIAMETHBIM pe3yJibTaTaM OO0ydYaroluIuXxcsi, OCBOMBIIMX
nporpaMMmy 10 (¢GHU3HMKE Ha YpPOBHE CpeaHero oOmero ooOpa3oBaHHS Ha
yriayOJnEHHOM YPOBHE, SIBISIETCSI CUCTEMHO-/IESITEIBHOCTHBINA ITOAXO,.

[Iporpamma o Gpu3MKe BKIIOYALT:

IUTAHUPYEMBIE pEe3yJbTaThl OCBOEHHUS Kypca (U3UMKH Ha YIIIYyOJIEHHOM
YPOBHE, B TOM YHCJI€ MPEIMETHBIE PE3YJIbTATHI 110 TOJaM O0yUEHHS;

cojiepkaHue yuyeOHoro npeamera «@u3nkay mo rogaM 00y4deHus.

[Iporpamma no ¢u3Mke HMEET NPUMEPHBIM XapakTep M MOXKET OBITh
WCITIOJIb30BaHA YUUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0UNX MPOTPAMM.

[Iporpamma no (pu3ruke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENIEH U
MPEAOCTABISIET BO3MOXHOCTH JUJISI  pealiM3alliid  Pa3lIMYHbIX METOJMYECKUX
MOAXOJ0B K TMpenojaBaHI0 (PU3UKU Ha YIrIyOJIEHHOM YpOBHE IMpH YCIOBUU
coxXpaHeHHs 00s13aTeNIbHOM YacTH COAEPKaHUS Kypca.



du3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MPHUPOABI, BHICTyINas B
KauecTBe y4eOHOIo IpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. IkoapHbIN Kypc (U3UKH — CHCTEMOOOpa3yOIUi
JUIsl €CTECTBEHHO-HAYYHbBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JeXaT B OCHOBE TIPOIIECCOB M SBICHUM, HM3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckort reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUM ONpEeNeNuyio XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJy4eHUSI HOBBIX MAaTEpPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(U3MKKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa 00ydyarouierocs, B (pOpMUpPOBaHUE YMEHHM MPUMEHSTh HAy4YHBIH
METO/I MO3HAHHUS NP BHIMOJHEHUN UMHU YYE€OHBIX UCCIIEA0BAHMI.

B ocHOBY Kypca (hU3uKHM Ha ypOBHE CpeIHEr0 0011ero 0Opa3oBaHus MOJ0XKEH
pAI Uael, KOTOpbIe MOYKHO PACCMATPUBATh KaK MIPUHIMUIIBI €I0 MOCTPOEHUSI.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTUYECKHU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUAET KaK
BOMPOCHI KJIIACCUUECKON, TaK U COBPEMEHHOM (PU3UKH.

Hoena cenepanuzayuu. B coOTBETCTBUU C HeW MaTepual Kypca (GU3HKU
o0OBeMHEH BOKpYr (Qu3nueckux Teopuid. Beaymum B Kypce sBIseTCs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanus TpeAnosaracT MUCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHaNa (U3MYECKOW HAyKH, OCMBICIICHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTHeM OOIIECTBa, a TaKXKE C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc uszuku yriyOoi€HHOTo ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. lIpu 3TOoM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTABICHUNH U COBPEMEHHBIE TEXHMYECKHE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3konocuzayuu peanu3yercsi MOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX S3KOJOTHYECKHUM IMpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHMKM M TEXHOJOTHH, a TaKKe OOCYXICHHS
npo6JieM palMoOHAIBHOTO MPUPOIOIIOIB30BaHMS U SKOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (GU3MKE JOHKHO ObITh OCTPOEHO Ha
MPUHLUIIAX CUCTEMHO-JEATENbHOCTHOTO noaxona. Jnsa pusuku peammzanust 3THUX
MIPUHIMIIOB 0a3UpyeTCsl Ha UCIOJAb30BaHUH CaMOCTOATEIBHOIO 3KCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytonero (akropa ydeOHoro mpoiecca. s yrimyOGiaéHHOro
YPOBHS — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHMYECKOTO JKCIEPUMEHTA,



BKJIIOYAIONIETO (POHTAIBHBIE YYEHUUYECKUE OMbITHI MNpPU HU3YUYEHHUH HOBOTO
Marepuana, JabopaTopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
IBa crocoba peanusauuu (PU3MYECKOrOo MpakTUKymMa. B mepBoMm ciyuae
MpakTUKyM npoBoauTtcs naubo B koHe 10 u 11 xnaccos, 1100 mociie nmepBoro u
BTOPOr0 TOJYTOAMN B KaXIOM M3 3THUX KiIaccoB. Bropol cmocod — 3To
uHTerpaiuss paboT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIC
MPOBOMSITCS B Mpoliecce uzydeHus: paszaena (temsul). Ilpu 3Tom mon pabGoramu
MPaKTUKyMa TTOHUMAETCSI CaMOCTOSATENIbHOE HCCIIEJOBAaHUE, KOTOPOE MPOBOAUTCA
[0 PYKOBOJICTBY CBEPHYTOI0, 0000IIEHHOTO BUAa 0€3 MOIAaroBOi HHCTPYKIIMH.

B nporpamme mno (Qusuke cucTeMa YYEHUYECKOTO HSKCIEPUMEHTa,
7a00paTOpHBIX pabOT W MPAKTUKyMa NpeACTaBlieHa €IMHbIM mepeyHeM. Bnibop
TEMaTUKU JIJI1 3TUX BUJOB YYCHUUYECKUX MPAKTUUECKUX PAOOT OCYIIECTBIACTCS
y4acTHHKaMu 00pa30BaTeNIbHOIO MPOoLecca UCXOAS U3 OCOOCHHOCTEN MOYPOYHOTrO
IUIAHUPOBAHUSA W OcHauleHus: kabuHeta ¢(usuku. Ilpu »TOM oOecmeunBaeTcs
OBJIQJICHUE OOYYAIOIIUMUCS YMEHUSIMHU TPOBOJAUTH TPsSIMbIE U KOCBEHHBIC
U3MEpEHUs, MUCCIECAOBAHMS 3aBUCUMOCTEH (DU3MUYECKUX BEIIMYMH U TMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEIJIOKEHHBIX THIIOTES.

Bonpiioe BHUMaHWE yIENSAETCS PEHICHUIO PACUYETHBIX U KauyeCTBEHHBIX
3anay. [Ipu 3TOM A pacu€THBIX 3a/ad MPUOPUTETOM SIBISIOTCS 3a7add C SIBHO
3aJlaHHON U HESIBHO 33/JIaHHON (PU3MYECKOW MOJIEJbIO, MO3BOJISIONINE MPUMEHSTh
U3Y4YeHHbIE 3aKOHBl M 3aKOHOMEPHOCTHM KaK M3 OJIHOTO paszjena Kypca, Tak |
UHTETPUPYs MPUMEHEHNE 3HAHUN U3 pa3HbIX pa3fenoB. s kauecTBEHHBIX 3a/1a4y
OPUOPUTETOM SIBIISIIOTCS 3aJlaHUsl Ha OObSICHEHHE/NpelcKa3aHue MPOTEKAHUS
bU3MYEeCKUX SBICHUN M MPOIIECCOB B OKPY’KAIOUIEH JKM3HU, TpeOyromue BrIOOpa
buznueckoi MOACNN JUIsl CUTYalluy MTPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBUm ¢ TpeboBanusMu DPI'OC COO k maTepuanibHO-
TEXHUYECKOMY OOECIIeUYeHHUI0 ydeOHOro mporecca Kypc (U3UKH yriayOJEHHOTO
YPOBHS Ha YpPOBHE CpPEIHEro 00IIero o0pa3oBaHus JOJKEH U3y4aThCsl B YCIOBUAX
npeaMeTHoro kabunera. B kaOuHere GuU3MKU MODKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYJOBaHHE MJIS BBIMOJHEHUS YKa3aHHBIX B MPOrpaMMe IO
Gu3MKe YYEeHHYECKUX OIBITOB, JA0OPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaK)Ke JEMOHCTPALIMOHHOE 000pYyI0BaHNUE.

JlemMoHCTpalimoHHoe o0OopynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
OPUHIIMTIOM MWHUMAJIBHOW JOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3MKE KIIOYEBBIX JIEMOHCTpAIui st
WCCJICIOBAaHUS  W3Y4YaeMbIX SIBICHUH ©  TPOILECCOB, OMIHUPUYECKUX M|
(dbyHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaboparopHoe o00oOpyaoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX PadboT
dbopmupyercsi B BUJle TEMAaTUYECKUX KOMIUIEKTOB M 0OOECIEYMBAETCS B pacyeTe



OJTHOTO KOMIUIEKTa Ha JABYX oOydammuxcsi. TemMaTH4yecKue KOMIUIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JOJKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MNPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIE HU(POBBIX JTaOOpaTOPUI.

OCHOBHBIMHM LIEJISIMHU U3y4€HUS PU3UKH B 00LIEM 00pa30BaHUU ABIISIOTCS:

(¢opMHUpOBaHUE MHTEpECa U CTPEMIICHHS OOydYaloIIMUXCAd K HAYYHOMY
U3YYEHUIO TPUPOABI, pa3BUTHE HUX HMHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUA O HAyYHOM METOJI€ MO3HAHHUS U (POPMUPOBAHUE
UCCJIeI0BATENBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

(opMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAK pe3yjbTaTa M3y4YEHHUs OCHOB
CTpOEHUSI MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

(dopMHUpoBaHUE YMEHUN OOBICHATH ABJICHUS C UCIOIH30BAHUEM (PU3MUECKUX
3HAHWM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poiu (QU3MKK [ PAa3BUTUS JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE npe/ICTaBIeHU N 0 BO3MOXHBIX  cdepax Oynyiein
npodeccuoHaIbHOM NIESITeNbHOCTH, CBSI3aHHBIX C (U3UKOM, MOArOTOBKA K
JanbHeeMy oOy4eHHIO B ’TOM HaNpaBICHUU.

JlocTkeHue 3TUX 1efield 00ecreurnBaeTcs peleHrueM CIIeAyIoIuX 3a1a4 B
nporecce u3ydeHus Kypca QU3MKu Ha YpOBHE CpeIHEro 001iero 0opa3oBaHus:

NpUOOPETeHNE CUCTEMBI 3HAHUK 00 OO0UUX (HU3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYSpHYI  (usuky,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U AJIEMEHTHI aCTPOPHU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
buznueckux SBICHUA B TPHUPOAEC W IS MPUHATHAA TPAKTHUECKUX PEUICHUN B
ITOBCEIHEBHOM YKU3HU,

OCBOEHHE CIIOCOOOB pEIIECHUs Pa3IWYHBIX 3aJad C SBHO 3aJaHHOU
¢usnyeckoll MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CaMOCTOSITENIbHOE CO3JaHHE
¢usnyeckoll MojenH, aaeKBaTHOM YCIOBUSM 3aJadd, B TOM 4YHUCIE 3aj]ad
MHKXEHEPHOI'O XapaKTepa;

NOHUMaHuE (QU3NYECKMX OCHOB M MPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS Ha OKPY>KAIOIIYIO CPENY;

OBJIAJICHUE METOJAaMHU CaMOCTOSITEJIBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
Gu3nYecKuX OSKCIEPUMEHTOB, aHalIM3a M HUHTEpOpeTanudl  HHPOpMAIH,
OIpPEJENICHMS] JOCTOBEPHOCTHU MOJYYEHHOT'O PE3yJIbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTUA YMEHUW NPOEKTHO-HCCIEA0BATEIBCKOM,
TBOPYECKOM JIEATECIIbHOCTH;



pa3BuTHE UHTEpeca K chepaM mpodecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpPOBEHb
u3ydeHus yudeOHoro mpeamera «®dus3mka» Ha YpPOBHE CpeOHETO O0IIero
oOpa3zoBaHus BbIOMpaeTcss OOYYAIOIMIMMUCSH, I[UIAHUPYIOIIUMU —TPOJOKEHHE
0o0pa30oBaHus M0 CHEUANTBHOCTAM (PU3NKO-TEXHUYECKOTO MPOPUIIA.

Ha u3yuenue ¢usuku (yriyOn€HHbIH ypOBEHb) HA YPOBHE CPEIHETO OOILETo
obOpazoBanus orpoautcs 340 gacos: B 10 kiacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamMme 1o (¢GU3MKE TMepeueHb JTabOpaTOpHBIX |
NpaKTUYECKUX pabOT SBISETCS PEKOMEHJOBAaHHBIM, YYHUTENb JeJaeT BHIOOD
NPOBEACHHUS JIA0OPAaTOPHBIX pabdOT M OMBITOB C YYETOM WHAWBHUIYaTbHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblii MeTOX MO3HAHMS NPHUPO/BI.

®duszrka — pyHIaMeHTaabHas Hayka o npupoje. Hayunbslii MeToa mo3HaHuUs U
METO/IbI UCCIIeIOBaHUS (PU3UUECKUX SIBICHUM.

OKCIIEpUMEHT M TEOpHusl B Mpollecce IMO3HaHusi npuponbl. Habmiogaenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEIMYMH (aHAJIOroBble M IU(pOBHIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHnoct  u3MepeHuid  Quznueckux  BeauuuH  (aOcoyifoTHAs |
OTHOCHUTEIIbHA ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajibHas TOYKA,
aOCOJIFOTHO TBEPJOE TEI0, HWeadbHas >KUIAKOCTh, WJACAIbHBIA Ta3, TOYCUHBIN
3apsin). ['unore3a. @usnyeckuii 3aK0H, TPAHUIIBI €70 MPUMEHUMOCTH. Du3ndecKas
TEOpHUs.

Pons u mecto ¢usuku B (GOpMUPOBAHUU COBPEMEHHOW HAYYHOW KapTUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue cuiibl TOKa M HAIpsOKEHHS B IENU IOCTOSSHHOTO TOKa IpHU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ LU(ppoBoil naboparopueit nmo duszuke. [Ipumepsl u3mMepeHus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITbIOTEPHBIX TaTYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aABuxkeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a1a4M MEXaHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0 IPOEKIUUM HAa OCH CHUCTEMBI
KoopauHat. Tpaexkrtopus.

ITepemernienne, CKOpOCTb (CpelHsISi CKOPOCTh, MTHOBEHHas CKOPOCTH) U
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOECKLIMH HA OCH CHCTEMBI KOOPJMWHAT.
CnoxeHue nepeMeIieHuii 1 CI0KeHHe CKOPOCTE.

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

CBobomHOe mazeHue. YCKOpeHHE CBOOOIHOTO MajacHUs. J[BrkeHue Tena,
OpOLIEHHOI0 TMOJ YIVIOM K TOPU30HTY. 3aBHCUMOCTh KOOPJIHMHAT, CKOPOCTU U
YCKOPEHHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX rpaduKu.



KpuBonnHentHoe  nBukeHue. J[BMKEHHE  MATEpPUAIIBHOW  TOYKM IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKopocTh. llepumon u wacrora oOpareHus.
LlenTpocTpeMuTenbHOE (HOPMAIBHOE), KacaTelbHOE (TAaHM€HUIUAIBHOE) U MOJHOE
YCKOpPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
JNBWKECHHE CHApsAA0B, LENHbIC, IIECTEpEHYAThIE W PEMEHHBIE MEPENAYH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WIUTIOCTPALIMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccie10BaHus JBUKEHUH.

Nnnroctpanus npenebHOro nepexoaa u U3MEPEHNE MTHOBEHHON CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TapeHue Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmionenue naBwkeHUs Tena, OpOIIEHHOrO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAJIBHO.

Hamnpagiienre CKOpoCcTH IPH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBanue yriaoBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHHME TyTEW, TPACKTOPUM, CKOPOCTEH IABMIKEHUS OJHOIO M TOTO XKe
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOIO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOMU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpsIMOJIMHEHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYyTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBUKECHHH.

HN3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
UCIIOJIb30BaHuE HU(PpOBOH 1a00paTOpun).

N3yuenne nBWKEHUS Tena, OpPOILIEHHOro Tropu3oHTanbHO. I[IpoBepka
TUIIOTE3bl O NPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXKAY JaIBbHOCTHIO
IIOJIETA U HAYAJIBHOW CKOPOCTHIO TeJa.

N3ydeHne IBHKEHMSA Tella IO OKPY)KHOCTH C IOCTOSIHHOM IO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH TepHoAa oOpalleHuss KOHHUYECKOTr0 MasTHUKA
OT €ro napaMeTpoB.

Tema 2. /lunamuka.



IlepBeiii 3akoH HbroroHa. MHepumanpHble cucteMmsl orcu€ra. IlpuHiun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTeMbl OTCUETa (OmpenesneHue,
MIPUMEDPBI).

Macca rena. Cuna. [IpuHumn cynepno3uuuu Cuil.

Bropoii 3akoH HproTOHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

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

Cuna TskecTu. 3aBUCUMOCTb YCKOpPEHHUs CBOOOJHOIO MaJ€HHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHEThI MU OT reorpaduyeckoid IMHUPOTHL. JIBUKEeHHE
HeOeCHBIX Tell U UX cryTHUKOB. 3akoHbl Kerutepa. [lepBas kocMuyeckas CKOPOCTb.

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

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHHUS CKOJBXKEHHUS U CUJIa TPEHUS
nokost. Koadpouuuent tpenus. Cuna CONpPOTUBICHUS TNPU JABWKCHUU Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTbh OT CKOPOCTH OTHOCUTEIBHOTO JIBHKEHUSI.

Hasnenue. ['mapocrarnueckoe aasienue. Cuna Apxumena.

TexHuueckue yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: TMOJUIMITHUKH,
JIBU>)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGmionenue aBMKEHUS TNl B UHEPIUAIBHBIX U HEMHEPIMAIBHBIX CUCTEMaX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

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

CpaBHeHME  PaBHOJCHCTBYIOIIEWM  MNPUIOKEHHBIX K TEIy CHI C
IIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B UHEPLUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIil, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJACHCTBUS TEI.

HN3mepenne Mace no B3auMOACHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOABEME U NAJCHUU.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUS.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaoi, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBMKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCUMOCTH BPEMEHH IBHKEHUA Opycka I0
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHI.



UccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B MPYXKHUHE U
pE3UHOBOM 00pas3iie, OT ux AedopMaluu.

N3yuyeHnne ABUKEHUS CUCTEMBI TEJl, CBSI3aHHBIX HUTHIO, IEPEKUHYTON yepes
nErkuit OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIIIOBOro KoddhduimeHnrta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBmxeHus Opycka MO HaKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
K03 PULIEHTOM TpEeHUS.

N3ydenune nBuxKEHUS Tpy3a HA BaJTy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymaTenbHOe M BpamiaTeIbHOE JIBHKCHUE
TBEpAOro Teia. MOMEHT CHuJIbl OTHOCUTEIBHO OCH BpauleHus. llnedo cuibl.
CioxxeHue cuil, IPUIIOKEHHBIX K TBEpIOMY Teiy. LIeHTp TsxecTH Tena.

YcioBus paBHOBECUS TBEPAOTO TENA.

YcroituuBoe, HeyCTOMYNBOE, O€3pa3IMuHOe PaBHOBECHE.

TexHuueckue yCTpPOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIBHBIN KPaH, pEIIETUYAThIE KOHCTPYKIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHS.

Bunsl paBHOBeCHSI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomul, npaKmuKym.

HccnenoBanne ycioBHI paBHOBECHS TBEPAOTO TeNa, HMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJA, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmmynibc MaTepraibHOM TOYKHU, CUCTEMBI MaTepHalbHbIX TOUEK. LIeHTp macc
CUCTEMBI MaTepUaJIbHBIX TOUEK. TeopeMa 0 JBHKEHUH IIEHTPa Macc.

NMiynbe cUilbl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHHUE.

MoMeHT umIlynbca MaTepUalbHOM TOYKM. [IpencraBieHne o coxpaHeHUH
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJISAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuu. ['paduyeckoe
MpeACTaBIeHUE PaOOThl CHUIIBI.

MOIIHOCTH CUIIBI.

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



[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbl. lloTeHIManbHasE SHeEprus.
[loTenuuanbHast sHeprust ynpyro aedopMUpoBaHHON mpyxkuHbL. [loTeHumanbHas
SHEprus Tella B OJHOPOJHOM TpaBHUTAMOHHOM Tmosie. lloTeHumanbHass >HEprus
TeJa B TPABUTALIMOHHOM I0JI€ OJHOPOAHOTO Iapa (BHYTpHU U BHE miapa). Bropas
KOCMHUYECKas CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMATIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOU
SHEPrUU CUCTEMBI TEJl. 3AKOH COXPAaHECHUSI MEXaHUYECKON IHEPTUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHeHnue bepHymM A HUAECATbHOM KUJKOCTH KaK CJEICTBHUE 3aKOHA
COXpPAaHEHHUS] MEXaHUYECKOU SHEPTUH.

TexHuueckue yCcTpouCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOAOMET, KOMEpP, MNPYKUHHBIA THUCTOJIET, THUPOCKON, (UTypHOE KaTaHuE Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTrBHOE IBUKEHUE.

N3MepeHune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

B3aumHble mpeBpalieHus KUHETHYECKOM U NMOTEHUMAJIBHOM HDHEPruu IpU
JNEUCTBUU HA TEJIO CUJIBI TSIKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue dHepruu rnpu cBOOOTHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npakmukKym.

N3mepenune nmiyiibca Tesa 1o TOpMO3HOMY Iy TH.

W3mepenue cuibl TSITH, CKOPOCTH MOJENH JJIEKTPOMOOWIIS UM MOIUIHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TEJNa C UMITYJIbCOM CHUJIBL.

HccnenoBanne cOXpaHEHUsI UMITYJIbCA IIPU YIPYTOM B3aUMOJICHCTBUMU.

N3Mepenne KNHETHYECKOW SHEPTUH TEJa 10 TOPMO3HOMY ITYTH.

CpaBHeHUE M3MEHEHHUS OTEHIIMAIBHON YHEPTUH MPYKUHBI C pabOTOI CUIIBI
TPEHUS.

Onpenenenue pabOThl CWIbI TPEHUSI MPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Pazagea 3. MouiekyasipHasi pu3uka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYIsipHO-KMHeTHUeckoi Teopun (MKT), wux
ombITHOEe oOocHOBaHue. Jluddysus. bpoyHOBckoe ABWIKEHHE. XapakTep
JNBW)KEHUS W B3aWUMOJECHCTBUS 4YacTWIl BewiecrBa. Mopaenu CTpoeHus Ta3o0B,
KUJKOCTEH W TBEPIBIX TEA U OOBSICHEHHE CBOICTB BELIECTBA HAa OCHOBE ATHUX



Mozeneii. Macca u pasMmepbl Mojekyn (atomoB). KonudecTBO BelecTBa.
[ToctostnHass ABorajpo.

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

Mogenb uaealbHOrO ra3a B MOJICKYJISPHO-KMHETUYECKOU TEOPHUH: YACTHUIIBI
rasa JIBIDKYTCS XaOTUYECKH M HE B3aUMOJCHCTBYIOT JIPYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
Temreparypa (mkaia temneparyp KenbBuna). 3axon Jlanerona. M3omporiecco B
ujealbHOM Ta3e C TIOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ 'paduueckoe
npeJiCTaBlIeHNE U30IPOIIECCOB: U30TEpPMa, U30X0pa, N300apa.

CBsi3b  MEXIy JaBICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHeprueu
MOCTYMATEIBHOTO TEIUIOBOTO JIBMXKCHHS MOJIEKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYISPHO-KMHETUYECKONU TEOPUH HEaTBLHOTO rasa).

CBs13b a0COJIFOTHOM TeMIIepaTyphbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeHEeN
KMHETHYECKON dHEPTHEH MOCTYMaTeIbHOTO TEMJIOBOTO ABMKCHUS €€ YacTHII.

TexHudecknue yCTPOMCTBA U TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
OapoMeTp, MoTydeHUe HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mogenu ABUKEHNS YaCTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKEHHUS.

Buneoponuk ¢ 3anuchbio pearsbHOro OPOYHOBCKOTO ABUKECHUSI.

HNuddy3us xuaKocTei.

Mopaens onbita HTepHa.

[IpuTskeHre MOJIEKyI.

Mogenu KpucTajuiM4ecKuX pemeToK.

HaGmronenne u nccneqoBaHue U30MpOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne mpoliecca YCTAHOBIICHHS TEIUIOBOIO pPABHOBECHS IpU
TEMI000MEHE MEXIY rOpsiueil U XOJI0IHOW BOJIOM.

N3ydeHne W30TEpMHUYECKOro Ipolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii TabopaTopun).

N3yyeHune n30X0pHOro mnporuecca.

N3ydenune nzobapHoro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJUHAMHUYECKOW CHUCTEMBI. BHENIHME U BHYyTpeHHUE napameTpsl. [lapameTprl
TEPMOJAMHAMHUYECKON CHUCTEMbl KaK CPEHUE 3HAYEHUS BEJIUYMH, OMUCHIBAIOIIUX
€€ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano tepmoanHamuku. CamMONpoW3BOJNIBHAS — pelaKcanus
TEPMOJAMHAMUYECKON CUCTEMBI K TEINIOBOMY PaBHOBECHIO.

Mopens wnaeampHOro ra3a B TEPMOJMHAMMKE — CHCTEMa YpPAaBHEHUN:
ypaBHeHHe MenneneeBa—KianeiipoHa U BBIPAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus TpUMEHUMOCTH 3TOM MOJIENN: HU3KAash KOHLIEHTpAalUsl YaCTHUL, BBICOKHE
TEMIIEpaTypbl. BelpakeHue i1 BHYTPEHHEN SHEPTUHU OJTHOATOMHOI'O HJIEAJIBHOTO
rasa.

KBa3zucratnueckue u HECTaATUYECKUE ITPOLIECCHI.

DOnemeHTapHas pabora B TepMOJAMHAMUKE. Beruncnenue paboTel 1o rpaduky
npolecca Ha pV-auarpaMmme.

Temonepenaya  kak  cnocod  M3MEHEHUS  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOM  cuUCTeMbl  0e3  coBepuieHus pabotel. KoHBekuus,
TEIJIONPOBOIHOCTD, U3JIyYEHHE.

KomnuectBo Ttemnotel. Tenno€MKOCTh Tena. YAenbHass W MOJISIpHas
TEIJIOEMKOCTH BeElIeCTBA. YpaBHeHME Maliepa. VYaenbHas TEMIoTa CropaHus
TorinBa. Pacu€r konmyecTBa TEmNIOTH Mpu Temonepenade. [lonsitue 06
aanabaTHOM mpolecce.

IlepBeii1  3ak0H TepmoAauMHaMuKU. BHyTpeHHsst oHeprus. KomuuecTBo
TEIUIOTBI W paboTra Kak Mepbl M3MEHEHHUS  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJMHAMHUKH [JIi PABHOBECHBIX IIPOLIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHME TEPMOJIMHAMUYECKOW CHUCTEMbI IMPOXOAUT
eMHCTBEHHAs aauabdara. AOCOIIOTHAS TeMIlepaTypa.

Bropoii 3ak0OH TEpMOJMHAMUKKA I  HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOXKHO Tepe/laTh TEIJIOTY OT 0oJiee XOJIOAHOro Tena K Oojiee HarpeToMy 6e3
koMmrieHcaruu (Knaysuyc). HeoOGpaTuMocTh MpUPOIHBIX ITPOIIECCOB.

[TpuHumner gectBus TernoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapuo.

DKOJIOTHMYECKHE aCIEKThl MCIOJIb30BAHMS TEIUIOBBIX JABHrareineil. TermnoBoe
3arpsAA3HEHNE OKPYXKAIOIIEH CPEIbI.

TexHudeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJIOIMUIIBHUK,
KOH/JMIIMOHEp, [M3ENbHBIM U KapOIOpaTOpHBIN JBUTAaTeNH, apoBas TypOuHa,
IIOJIyYEHNE CBEPXHMU3KUX TEMIEPaTyp, YTWIM3ALMS «TEIUIOBBIX» OTXOAOB C
MCITI0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AUUsl OMOOPTaHMYECKOrO TOIIMBA [
BBIPA0OTKH «TETJIOBOW» U AIEKTPOIHEPTHUH.

Jemoncmpauuu.

M3menenue TemMnepatypsl Ipu aaiuadaTHYeCcKOM PACIIUPEHUH.

Bosnyminoe orauso.

CpaBHEHME yAECTBHBIX TEINIOEMKOCTEN BEIIECTB.



Cnoco0bl U3MEHEHUsI BHYTPEHHEHW YHEPTHUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnbroTepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnvie padbomul, npakmuKym.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

HccnenoBanue nmpoiiecca OCTbIBaHUS BELIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUSA H
TeMIEPaTypbl KUTIEHUS KUIKOCTE.

Tema 3. Acpecamnvie cocmoanus eeuecmea. Pazoevie nepexooul.

[TapooOpazoBanue u koHjaeHcanusa. VMcmapeHue W KumneHue. YJenbHas
TEIJI0Ta MapooOpa30BaHMUS.

HacepilieHHble W HeHachblleHHbIE TMapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTH W JABJICHUSI HACBIIIEHHOr'O TMapa OT TEMIIEPaTyphl, UX HE3aBUCUMOCTh
0T 00BEMA HACKIIICHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBJICHUS
B JKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesa. AHU30TPOIUS CBOMCTB
KpuctauioB. [lnaBneHne u KpucTamm3anus. YeiabHas TEIUIOTa IUIABICHUS.
CyO6numarnus.

JHedbopmanum TBEpAOTO Tena. Pactsbkenue u cxarue. Casur. Moaynb FOHra.
[Ipenen ynpyrux nedopmariuii.

TemnnoBoe pacumiMpeHre KUIKOCTeH W TBEPABIX Tell, 00bEMHOE M JTMHEHHOE
pacipenrue. AHTApMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHII BEIIECTBA KaK MPUYHHA
TEIJIOBOT'O PaCIIUPEHUs TeJl (Ha KaYeCTBEHHOM YPOBHE).

[IpeobpazoBanue s3Hepruu B Pa3oBBIX MEPEXOIax.

VYpaBHeHHE TENIOBOro OajaHca.

[ToBepxHocTHOEe HaTsKeHHE. Kod3(PhUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunnsipusle aBnenus. /[aBiaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO KUJKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTPOMCTBA M TEXHOJOTMYECKHME ITPOLECCHI:  KUJKUE
KPHUCTAJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACHILIEHHBIX MAPOB.

Kunenne. Kunenue npy noHm>K€HHOM J1aBJICHHM.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSIKEHMUS.

OnBbITHl C MBUTBHBIMY TUIEHKAMH.

CwmauuBanue.



Kanunnspuslie siBneHus.

Mojienu HEHBIOTOHOBCKOM KHUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

UccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

HaGmonenne manbix gedopmaruid.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomol, npakmukKym.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIAKOCTEN.

N3mepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydeHne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIICHKAa MacChl MapoB B
MOMEIIICHUHU.

N3mepenue korpduiirieHTa TOBEpXHOCTHOTO HATSIKCHHUS.

N3mepenne moayns FOHra.

UccnenoBanne 3aBucuMOCTH jaedopMaliid PE3UMHOBOro olpasma  oT
MPUII0KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTpoauHaMuKa.

Tema 1. dnekmpuueckoe no.e.

OnekTpu3auust Tel W €€ MpOsBIEHUA. JJNEKTpuyeckuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, MAUDIIEKTPUKA U  IOJYIPOBOJIHHKHU.
DNEeMEHTApHbIA 3JIEKTPUYECKUN 3apsAn. 3aKOH COXPAaHEHHUS JIIEKTPUYECKOIO
3apsja.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KymnoHa.

Onektpuueckoe noiie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsibl.

HanpspbkéaHocts  anekTpudeckoro  moiis.  [IpoOubii  3apsn. JluHum
HAIPSKEHHOCTHU AJEKTPpUUECKOro nosst. OAHOPOAHOE IIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNnbHOCTh 3JEKTPOCTATUUECKOTO TMOJis. Pa3HOCTh MOTEHUHANOB U
HanpspkeHue. lloTeHnmanpHas sSHeprus 3apsjaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuunan anexrpocTaTuyeckoro mojst. CBA3b HANPSKEHHOCTH OIS U Pa3HOCTH
MOTEHIMAJIOB i1  3JIEKTPOCTAaTHUYECKOTO MOoJisA (Kak OJHOPOJAHOrO, TakK U
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU AIEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsima. Ilome paBHOMepHO 3apsbkeHHOW cdepsl. [lore
PAaBHOMEpPHO 3apsbKeHHOro mo o0wvéMy mapa. Ilonme paBHOMEpHO 3apsKEHHOU
OeCKOHEYHON TUIOCKOCTH. KapTwHBl NWHUN HANpPsHKEHHOCTH OSTHX TIOJNEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpoBOIHMKH B 3EKTPOCTATUUECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

JvaneKTpuku B AIEKTPOCTATUYECKOM ToJIe. JnanexTpuyeckas
MPOHUILIAEMOCTH BEUIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTH ILIOCKOIO
KOHJIEHCATOpA.

[TapannenbHOE cCoeAMHEHUE KOHAEHCATOPOB. IlocnenoBarenbHoe COeTUHEHNE
KOHJICHCAaTOPOB.

DHEPrus 3apsiKEHHOT0 KOHJIEHCATOoPA.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUYECKOM IT0JIE.

TexHuyeckue yYCTPOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: AJIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKasi 3allliTa, 3a3€MJICHHE JJIEKTPONpPUOOpPOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

YCTpOMCTBO ¥ MPUHLIMUIT JIEUCTBUS JIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUECKOE TOJI€ ABYX 3aPSIKEHHBIX IIACTHH.

Mogens a5ekTpoctaTiudeckoro reneparopa (Baun ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3alUTa.

YCTpOMCTBO U IEMCTBUE KOHJIEHCATOPA ITIOCTOSTHHON Y MIEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TIUIOCKOIO KOHJEHcAaTtopa OT IUION[aau
IJIACTUH, PACCTOSIHUS MEXK1Y HUMHU U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOro MOJIS 3apsSKEHHOTO KOHAEHCATopa.

3apsiika U pa3pszika KOHJIEHCAaTopa 4Yepe3 PE3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

OueHka cui B3auMOJAECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenue npeBpalilieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOPa B YHEPTHUIO
U3JIY4EHUSI CBETOIHO/IA.

N3ydeHne npoTekaHus TOKa B LEMH, COAEpKAIIEH KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAIOB (HampsKEeHUA ) npu
MIOCJIEIOBATENILHOM CO€IMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsma KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Ilocmoannstilt 31eKmpuiecKuii mok.

Cuia toka. IlocTossHHBIN TOK.

VYcioBus CylIECTBOBAaHMS MOCTOSIHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukun
toka. Hanpsixkenne U u 9J1C €.

3akon Oma JiJig yyacTKa IeTH.

DNEeKTpUUECKOe CONIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOrO TMPOBOJHUKA OT €ro JJMHBI W IUIOIIAJAW MONEPEYHOTO CEUYCHMUS.
Y nenbHO€ CONPOTUBIIEHUE BENIECTBA.

[TocnenoBaTenpHOE, MapaUIEIBHOE, CMEIIAHHOE COEAUHEHHUE IMPOBOJHUKOB.
Pacuér pa3BeTBNEHHBIX AekTpuyeckux ueneil. [lpasuna Kupxroda.



Pabota snextpuueckoro Toka. 3akoH /xoyns—Jlenua.

MONTHOCTh 3JEKTPUYECKOTO TOKa. TemjgoBas MOUIHOCTb, BbIAeNseMas Ha
pe3ucrope.

OJIC m BHYTpEHHEE COINPOTUBICHUE HCTOYHHUKA TOKAa. 3akoH Oma g
MOJIHOM  (3aMKHYTOM) DJIEKTPUYECKOM 1enu. MOIIHOCTh HMCTOYHHUKA TOKa.
KopoTtkoe 3ambikanue.

KonnencaTtop B 11enu NOCTOSHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpMETp,
BOJITMETP, PEOCTAT, CYUETUUK IIEKTPUUECCKON IHEPTUH.

Jemoncmpayuu.

N3mepenue cuibl TOKa U HAMPSHKEHMUS.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKAa OT HAINpPSDKEHHS Ui PE3UCTOpa,
JIaMITbl HaKaJIMBAHUS U CBETOAUO/IA.

3aBUCUMOCTh COTPOTHUBIICHUS HWJIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
TUTOIIA N TTOTIEPEYHOT0 CEYEHUS U MaTepHaa.

NccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUSI TIPU TTOCTOSTHHOM
HaIPSKEHUU.

[Tpsimoe m3mepenne DJIC. KopoTkoe 3aMbikaHNe TaIbBAHUYECKOTO AJIEMEHTA
Y OIICHKA BHYTPEHHETO COMPOTUBIICHUA.

Crnioco0bI coenMHEHUsT UCTOYHUKOB Toka, D/[C GaTapeil.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXKAY IMOJIOCAMHM HMCTOYHHMKA TOKa
OT CUJIbI TOKA B IICIIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HccnenoBanne cCMEIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3Mmepenune yaeapHOro COnpoTUBICHUS MPOBOIHUKOB.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HaNpsKCHUS IS JIAMIIBI
HaKaJIMBaHUSI.

YBenuueHue npejaena u3MepeHus: amnepmMerpa (BoJbTMETPa).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumocTd JJIC raapBaHMYECKOIrO 3JIE€MEHTa OT BPEMEHU
MIpU KOPOTKOM 3aMbIKaHHH.

NccnenoBanne pazHOCTH MOTEHLUHMATIOB MEXIY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toku ¢ pazauunvix cpeoax.

DOneKkTpuyeckass MPOBOAUMOCTh  PA3JIUYHBIX  BEIIECTB.  DJIEKTPOHHAs
MIPOBOJIMMOCTh TBEPIBIX METAIJIOB. 3aBUCHUMOCTbh COINPOTUBIECHUSI METAUIOB OT
temneparypbl. CBEpXIPOBOAUMOCTD.



DIIEKTpUYECKUU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBOaHUKH. CobcTBeHHas u IIpUMECHAas IIPOBOJIUMOCTD
MOJIyIpOBOJHUKOB. CBoiicTBa p—n-nepexona. [lomynpoBogHUKOBbIE TPHOOPBI.

ONEKTPUYECKUHA TOK B JJIEKTPOJUTAX. DJEKTPOIUTHYECKAS IHCCOLMALMSL.
DnekTponus. 3akoHbl Papajies A FAEKTPOIU3a.

DINIeKTpUUYECKUi TOK B Ta3zax. CamMOCTOSITENbHBIH M HECAMOCTOSITEIbHBIN
pa3psa. PaznuyHble TUIBI CAMOCTOATENIBHOTO paspsaaa. Monuus. [1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUUYECKOE NPUMEHEHUE: Ta30opaspsiHble
JaMIIbl, AJIEKTPOHHO-TyueBass TpyOKa, MOJYIPOBOJHUKOBBIE TMPUOOPHI: U0,
TPaH3UCTOpP, (POTOAMON, CBETOAMOJ], TrajbBaHWKa, padUHUPOBAHUE MEJH,
BBIIUIABKA AJTFOMHUHMS, JJIIEKTPOHHAS MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCHMOCTb CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 351ekTpoausa Papanes.

HckpoBoii paspsl U MPOBOJAUMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOIYIPOBOJHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/A.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmronenue snexktpoinusa.

N3mepenue 3apsaa 0JHOBAJIECHTHOTIO MOHA.

HccnenoBanne  3aBUCUMOCTH  CONPOTHUBIIEHHUS  TEPMOPE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUI MPAKTHUKYM.

Cnioco0bl u3Mepenns pU3NYeCKUX BEIUYUH C UCIOIH30BAHUEM aHAJOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIIBIOTEPHBIX NATYUKOBBIX CHUCTEM.
AOGCONIOTHBIE M OTHOCUTEINIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEIHUMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHMM  3aBUCHMOCTEU
du3nuecKnX BEIMYMH, MPOBEPKA MPEIOKEHHBIX THUIOTE3 (BBIOOp M3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3lellax «YUYEHUYECKUHM  SKCIECPHUMEHT,
nabopaTtopHbie padOThI, MPAKTUKYM).

Me:xnpeaMeTHbIE CBS3H.

Nzyuenne kypca ¢usuku yroyonéaHoro ypoBHs B 10 kmacce
OCYILIECTBIIAETCS ¢ YYETOM COIEPKATEIBHBIX MEXIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa(uul ¥ TEXHOJIOTHH.

Meosicnpeomemmnoie noOHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HaHuA: SABIICHWE, Hay4yHbId (DaKT, rumnoresa, (pusmyeckas BeJIWYMHA, 3aKOH,



Teopus, HaOIIOJAEHUE, DSKCIEPUMEHT, MOJECIMPOBAHUE, MOJIENb, H3MEpPEHHUE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1ad0paTOpusl.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas ¢yHKUUA,
napabona, runepbosna, ux rpadpuku u cBoiicTBa. TpuroHomerpuueckue GyHKIIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 UX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe NBIXKEHHE B KUBOHM mpupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIoIIEeH Cpessbl,
yTUIU3alusl OUMOOPraHMYECKOro TOIUIMBA [UIsi BBIPAOOTKH  «TEIJIOBOM» W
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSHKEHUE U KAMWUISIPHBIE SBJICHUS B IPUPOJIE,
ANEKTPUUECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: JMCKPETHOE CTPOCHHE BEIECTBA, CTPOEHUE AaTOMOB U MOJEKYJ,
MOJIb BEIeCTBA, MOJSpHAs Macca, MOJyYeHHEe HAHOMAaTepHalioB, TEIJIOBbIC
CBOICTBa TBEPABIX TEJl, KUAKOCTEH M Ta30B, KUJIKUE KPUCTAUIBI, HIEKTPUUECKUE
CBOICTBA METAJUIOB, YJIEKTPOJIUTUYECKAS AUCCOLIUALINS, TallbBAHUKA, AJIEKTPOHHAS
MUKPOCKOTIHSI.

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

Texnonozcua: npeobpa3zoBaHuEe ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
yu4€T CyXOro M OKHJIKOIO TpPEHUS B TEXHHUKE, CTaTUUYECKUE KOHCTPYKLHUHU
(KpOHILUTENH, peméryaTrble KOHCTPYKIUHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JpYrue), JBUTATEIb BHYTPEHHEIO
CropaHusi, napoBasi TypOMHa, OBITOBON XOJOJWJIBHUK, KOHJULMOHEDP, TEXHOJIOIHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHaJoB, B TOM UHCJIE HAHOMATEpUaJOB, U
HAaHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
ra3opaspsAHble JIaMIIbI, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUMSA ITPOI' PAMMBI 110 ®U3UKE
HA VYPOBHE CPEIHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHUS Yy4yeOHoOro mnpeaMera «Duzukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYaOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEHW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa U OMbITa ACATEIBHOCTH B IMPOLECCE peanvu3alli OCHOBHBIX HaIlpPaBICHUU
BOCHIUTATEIBHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

IPAKAAHCKOT0 BOCIIUTAHMS:

e CcPOPMHUPOBAHHOCTh TPAXKIAHCKONW  MO3UIMU  OOydYalolerocss  Kak
AKTUBHOT'O U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

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

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEIBHOCTh B HHTEPECAX I'PAXKIAHCKOIO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBICHUHM B 00pa3oBaTebHOU
Opra”Hu3anuy;

e YMEHHE B3aWMMOJACHUCTBOBATH C  COLMAJIbHBIMM  HWHCTUTYTAMU B
COOTBETCTBHHM C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTbH K TYMaHUTAPHOU U BOJOHTEPCKOM AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMHUPOBAHHOCTH POCCUICKOU TpakIaHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA;

e IICHHOCTHOE OTHOILIECHUE K TI'OCYJAPCTBEHHBIM CUMBOJIAM, JOCTHXKEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMUS,;

e CIIOCOOHOCTH OIICHHBATh CUTYAIIMIO W MPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IE€ATEIIBHOCTU YYEHOTO;

e OCO3HAHME JIMYHOIO BKJIaJla B HOCTPOEHUE YCTOMYUBOIO OYyILIEro.

3CTEeTHYECKOr0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKJIIOYAS OCTETUKY HAYy4YHOTO
TBOPYECTBA, MPUCYIIETO (HU3NUECKOUN HayKe.

TPYAOBOI'0 BOCIIUTAHUSA:



HMHTEPEC K Pa3IMYHbIM cdepaM NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (QU3NKOW W TEXHUKOH, YMEHHE COBEpIIAThH
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccun u peanru30BbIBaTh COOCTBEHHBIE
’KU3HCHHBIC TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U €aMOOOpa3OBaHUIO B
00yacTH (GU3HKHU Ha TPOTSHKCHUH BCEH KU3HHU.

IKOJIOIrH4€¢CKOIro BOCIIMTaHUA:

c(OpPMHUPOBAHHOCTh HKOJOTUYECKON KYJIbTYpPbI, OCO3HAHHE TJI00ATBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYLIECTBIICHUE JCUCTBUUA B OKPYXKAIOWIEW Cpelle Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

pacliMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI 10 PU3HKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMA

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKH;

OCO3HAaHUE IIEHHOCTU HAYYHOW [ESITEIBbHOCTH, FOTOBHOCTh B IIPOIIECCE
U3ydeHus (U3UKH OCYIIECTBIISITh MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEeATEIIbHOCTh HHIUBUAYAJIBHO U B IPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIEC Y4eOHbIE 1eHCTBUSA
Bba3oBble JJornuecKkue 1eiicTBUA:

CaMOCTOSITETLHO ~ (OPMYJTUPOBATh M aKTYaJIW3UpOBaTh  IMPOOJIEMY,
paccMmarpuBaTh €€ BCECTOPOHHE,

OTIPE/ICTISATh IETH JEATEIHHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH HX
JTOCTH)KCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TPOTHBOPEUYUS B pPaCCMaTpPUBAEMBIX
(bu3HUECKUX SABICHUSIX;

pa3pabaThiBaTh IUIAH PEIICHUS MPOOIEMBbI ¢ YIETOM aHAIM3a UMEIOIIHXCS
MaTepHAIIbHBIX U HEMAaTEPUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATh COOTBETCTBUE
PE3YNIBTATOB LEJSIM, OIICHUBATH PUCKH TIOCJIC/ICTBUN JEATETHHOCTH;
KOOPJMHUPOBATh W  BBIONHATH pabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX TTPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBI/IﬂI

BJIQ/ICTh HAYYHON TEPMHUHOJOTHUEH, KITFOYEBHIMHU MOHITUSIMU W METOJIAMU
bu3nUYecKol HayKH;



BJaJE€Th  HABbIKAMH  y4e€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (PU3UKU, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOMCKY METOJIOB pEIIeHUs 3a7ady  (PU3NYECKOro
coJiep KaHus, IPUMEHEHHIO Pa3IMYHBIX METO0B ITO3HAHWS;

BJIAJETh BUJIAMHU JICSATEIBHOCTH MO IMOJYYEHUIO HOBOI'O 3HAHUSI, €r0
UHTEPIIPETAIINH, TPEOOPA30BAHUIO U MPUMEHEHHUIO B PA3IUYHBIX yUCOHBIX
CUTyallusIX, B TOM YHCJIE MPU CO3JaHUU YYCOHBIX IMPOEKTOB B 00JIACTH
buzuKy;

BBISBJISATh MPUYUHHO-CICACTBEHHBIC CBS3W M aKTyaIM3UPOBATh 3ajady,
BBIIBUTATh THIOTE3y €€ pEHICHWS, HaXOIWUTh AapryMEHTBl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKICHUH, 3a7aBaTh MapaMeTPbl U KPUTCPUU
pEIICHHSI;

aHAJTM3UPOBATh TIOJIYUYEHHBIE B XOJ€ pelIeHUs 3aJauyd pe3yJIbTaThl,
KPUTHYECCKH OIECHUBATh MX JIOCTOBEPHOCTH, POTHO3UPOBATH N3MCHCHHUE B
HOBBIX yCIIOBHUSX;

CTaBUTh U (POpPMYIHpPOBATH COOCTBEHHBIE 3a/layd B 00pa30BaTEIbHOU
JEATEITBHOCTH, B TOM YHUCJIC MPU U3YYCHUU (DU3UKU;

JaBaTh OIICHKY HOBBIM CHUTYAaIlUsM, OIICHHBATh IPUOOPETEHHBIHN OIIBIT;
yMETh TIEPEHOCUTHh 3HAHUA MO0 (U3MKE B TPAKTHUYECKYIO 00JIaCTh
KU3ZHEEATEIHbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIE UJICH, NPEIaraTh OpUrHHAIBHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH POOJIEMBI U 33/1a4H, JIOMYCKAIOUIME abTePHATUBHbBIC PEIICHMUS.

Pab6ora ¢ undgopmanmei:

BJIa/ICTh HABBIKAMHU TOJY4YeHUS MHPOpMANUU (PU3NYECKOTO COACpKaHUS
U3 HCTOYHHUKOB DPA3HBIX THUIOB, CAMOCTOSATEIHHO OCYIIECTBISATH IOUCK,
aHaIM3, CHCTEMATHU3AIMI0 M HHTEPHpETalni0 HH(QOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ ()OPM TIPEICTABIICHHUS,

OIICHUBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIONIb30BaTh CpeACTBA HWHMOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUA B  PEIIEHUHM KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpraHU3alMOHHBIX 3a7a4 C COOJIIOJICHUEM TPEeOOBaHUN HPrOHOMUKH,
TEXHUKW O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3UYECKOTO COJEP)KaHWs B PA3IMYHBIX (popmaTax ¢
y4€TOM Ha3HaueHus HHPOpMAlMU U UEJIEBOM ayJIUTOPUHU, BbIOUpas
ONTUMAIbHYIO (OPMY MPEJACTABICHUS U BU3yaIU3aLIUH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



OCYHIECTBJISATh OOILIEHWE Ha Yypokax (UMK MU BO BHEYPOUHOH
NEATEIIbHOCTH;

pacno3HaBaTh NPEANOCBUIKM KOHQIUKTHBIX CHUTyalldd M CMSr4aTh
KOH(JIUKTBIL;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOUYKY 3PEHHUs C UCIIOIb30BAaHUEM
SI3BIKOBBIX CPEJCTB;

IIOHUMaTh W UCIOJb30BaThb  NIPEUMYIIECTBA  KOMAaHIHOW U
UHAUBUAYAJIBHON paboThI;

BbIOMpATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBUH C yuy€TOM OO0IIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXJ0r0 YIEHA KOJUIEKTUBA,

IIPUHUMATh 1€JIM COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBATH W
KOOPAUHUPOBATh JEUCTBHUS M0 €€ JOCTHIKEHUIO: COCTAaBIIATH ILUIAH
JEUCTBUH, pacnpelesiTh POJU ¢ Y4ETOM MHEHUHN y4aCTHUKOB, OOCYK1aTh
PE3yNbTATHl COBMECTHOM pabOTHI;

OLICHUBATh KAa4eCTBO CBOETO BKJIAJA W KaXJOTrO yYaCTHHKAa KOMAHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE IPOEKTHI, OLCHWBATh WACU C IIO3ULMHA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh IIO3UTUBHOE CTPATETMUYECKOE IIOBEICHHUE B Pa3IMYHBIX
CUTyallUsiX,  MpOSBIATH  TBOPYECTBO U BOOOpaxkeHHe,  OBITh
VHULUATUBHBIM.

PerynsiTuBHbIe YHHBepcaJibHbIe YUeOHbIe AeilicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYILIECTBIJISITh  ITO3HABATEIBHYIO JEATEIBHOCTh B
obmacth (GU3MKA MU AaCTPOHOMHUHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
dbopMyTHpoBaTh COOCTBEHHBIC 3a1aUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX U KAaYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacmMpATh paMKH ~ yd4eOHOrO TpeIMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTEHNH;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTUpPOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTbH 32 PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JIPYAHUIMH B 00JacTH
(Gu3HMKM, TOCTOSHHO TOBBIIIATH CBOM OOpPa30BATENbHBIN M KYyJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOHL, 3MOIII’IOHa.JIl>HbII71 HHTEJIJICKT:



JlaBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTUBBI B I€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;

BIAJ€Th HABBIKAMU T[IO3HABAaTEIbHOW pedliekcuu Kak OCO3HAaHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

UCIIOJIB30BaTh MPUEMBI pedJIeKCUU [JIsi OIEHKH CHUTyallud, BBIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHUBATh PUCKM U CBOECBPEMEHHO MPUHHUMATh PELIEHUS II0 UX
CHIKEHHUIO;

MIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIILHOCTH;

NpUHUMATh Ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTRBA,;

MIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

IIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OIITUOKH.

B mporecce AoCTHKEHHUS JIMYHOCTHBIX PE3YJbTaTOB OCBOEHHUSI MPOTPAMMBI I10
duszuke Uil ypoBHS cpeAHero ooOimero oOpa3oBaHUsS Yy  00ydaronImxcs

COBEPIIICHCTBYETCS AMOIMOHATBHBIN UHTEJUICKT, IIpEATOoJIararomnii
c(hOpMHPOBAHHOCTD:
e CaMOCO3HAHHUSA,  BKIIOYAIOMIETO  CHOCOOHOCTh  TOHMMATh  CBOE

AMOIIMOHATILHOE COCTOSIHUE, BUIETh HAIMIPABJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHAILHOM c(epbl, OBITh YBEPEHHBIM B CeOe€;

CaMOpETyJTUPOBAHMS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIOCOOHOCTH aJanTUPOBATHCA K
HMOIIMOHATFHBIM WU3MEHEHHUSIM U TMPOSIBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTHXKEHHIO 1IEeTH
U YCIIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBAThH, UCXOS U3
CBOUX BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh TMOHHUMATh  DMOIIMOHAIBEHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro IMpPH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIBHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTh  BBICTPAUBATh
OTHONICHHUS C APYTMMH JIOJbMHU, 3a00TUTHCS, TPOSBIATH WHTEPEC U
paspeniaTh KOH(JIUKTHI.

INPEAMETHBIE PE3VYJIbTATDI



K koniy oOyuenuss B 10 knacce mpenMeTHbIE pPe3ysibTaThl Ha YriayOJEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOUTUXCS YMEHUIM:

MOHUMATh POJdb (PU3UKK B  HKOHOMHUYECKOM, TEXHOJOTMYECKOH,
AKOJIOTHYECKOM, COIMANIbHOM M OSTUYECKOM cdepax AessTeIbHOCTU
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAay4YHON KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENbHON U
NPOTHOCTUYECKOW  (YHKIUN  Qu3Mueckol Teopuu —  MEXaHUKH,
MOJICKYJISIPHOM (PU3BMKHA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopMupoBaHUU MPEACTABICHUIN 0 PU3NUECKON KapTUHE MUDPA;

pa3niuyath YCJIOBUS TNPUMEHUMOCTH Mojeied (u3nyeckux Teln u
MPOIIECCOB (SIBJICHUI): WHEpIMadbHasg CUCTEMa OTCuY€Ta, abOCOIIOTHO
TBEPIOE TEIO, MAaTepuajbHas TOYKA, PABHOYCKOPEHHOE JBUXEHHUE,
CBOOOJIHOE TmajeHue, alCoNTHO ymopyras jaedopmaius, aOCOIOTHO
yIpyroe u abCOMIOTHO HEYIIPYroe CTOJIKHOBEHUS, MOJICTH Ta3a, YKUJIKOCTH
U TBEPJOTO (KPUCTAJUIMUECKOTO) TeJa, UICAIbHBIA Ta3, TOYCUHBINA 3apsi/,
OJTHOPOJTHOE DJICKTPUUYECKOE TOJIE;

paznuyath yCJIOBHS (TpaHUIbI, O0JacCTH) MNPUMEHUMOCTH (UZUIECKUX
3aKOHOB, IMMOHMMAaTh BCEOOIMM xapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTb UCMOJIb30BAHUS YaCTHBIX 3AKOHOB;

aHAMM3UPOBATh M OOBACHATH MEXAHMYECKHE TMPOLECCHl U SBIICHUA,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHUS U 3aKOHBl MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHMYECKOTO JIBIXKCHHsSI, (OpMYyJbl KMHEMATHKHA PaBHOYCKOPEHHOTO
JIBUKEHUS, TpeoOpa3oBaHusi ['amuiess ais CKOPOCTH U TEPEMEIICHUS,
3akoHbl HbIOTOHA, TpPUHUUI ~ OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOT'O TATOTEHUS, 3aKOHBI COXPAHEHUS MUMITYJIbCa U MEXaHHYECKON
SHEPIuM, CBSI3b PabOThl CUJIBI C HW3MEHEHUEM MEXAaHUYECKOW SHEPruu,
yCIOBUSl paBHOBECUs TBEPAOro Tena), MPU HTOM HUCIOJIb30BATH
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCIHOBUS
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXPaHEHHS UMIIYJbCa U
MEXaHMYECKOW SHEPTUH, 3aKOHA BCEMUPHOI'O TATOTEHUS;

aHAJM3UPOBATH U OOBSICHATH TEIUIOBBIE MPOLIECCHl U SIBICHUS, UCIOJIb3Ys
ocHoBHble monokeHns MKT wu 3akoHBI MONEKYISIpHOW (UBUKU U
TEpPMOAMHAMUKHU (CBSI3b JIaBJICHUS MJACAJIBHOTO Ta3a CcoO CpeaHew
KUHETHYECKOW 3HEPTrHEed TEIUIOBOTO JBHXEHHS W KOHLEHTpPALUEHd €ro
MOJIEKYJI, CBSI3b TEMIIEPATypbl BELIECTBA CO CPEIHENM KHWHETUYECKOU
SHEPryeu TEIJIOBOTO JBMIKCHMS €r0 YacCTHIl, CBSA3b JABJICHUS UACAIBHOIO
raza C KOHIEHTpaUWEHd MOJEKYyJl W €ro TeMIepaTypoi, YpaBHEHHE
MenneneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOJMHAMHUKH, 3aKOH



COXpaHEHMS HPHEPIHM B TEIJIOBBIX MPOIECCaxX), IPU ITOM HUCIOIb30BaTh
MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUs1 MeHnneneeBa—Knaneipona;

aQHAJU3UPOBATh U OOBSACHITH DJICKTPUUECKUE SIBICHUS, WCHOJb3Ys
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI JICKTPOJAMHAMUKHU (3aKOH COXpPaHCHHS
AIEKTPUYECKOTO 3apsija, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJI, NPUHUUN CYNEPHO3UIUUA DIECKTPUUECKUX
MOJIEN, MPU ITOM YKa3blBas YCJIOBHUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKXe€ MPAKTUUECKHW BaKHBIE COOTHONIEHHMS: 3aKOHbI OMa IJid y4yacTka
Henu U JJIsi 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsr @apazaes A 31€KTPOIN3a);

OMUCHIBATh (DU3NUECKUE TPOILECChl U SIBJICHUS, HWCIOIB3YS BEIMYHHBI:
NepeMENIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC Te€Jla U CUCTEMBI TEJ, CUJIA,
MOMEHT CHJIbl, JaBJICHUE, TOTEHIMAJbHAsl DJHEpPrus, KUHETUYECKas
SHEPrusi, MEXaHW4yecKasi JHEprusi, padora CWIbI, LIEHTPOCTPEMUTEIBHOE
YCKOPEHHME, CHUJIa TSIKECTH, CUJia YNPYroCTH, CHJIa TPEHHUS, MOIIHOCTb,
SHEPrus B3aMMOJICUCTBUA Tena ¢ 3emuiéil BOMM3M €€ TOBEPXHOCTH,
SHEpPrus ynpyroul aedopmalid TMPYXKUHBI, KOJIUYECTBO TEIJIOTHI,
aOcoJIIoTHasl TemrepaTrypa Teja, pabora B TEPMOAMHAMUKE, BHYTPEHHSSI
SHEPrusl HJCAIHPHOTO OJHOATOMHOTO Trasza, paboTa HIeallbHOTO Tasa,
OTHOCHUTEJIbHAasl BJIAXHOCTh Bo3ayxa, KIIJI wuaeanbHOro TEmiIoBOIoO
JIBUTATEJS; DJIEKTPUUECKOE T0JI€, HAMPSHKEHHOCTh AJEKTPUUYECKOTO TOJI,
HanpspKEHHOCTh TOJIST TOUEYHOT'O 3apsifla WM 3apsHKEHHOro Iapa B
BaKyyM€ W B JUDJICKTPUKE, MOTEHUIMAT D3JIEKTPOCTATUYECKOrO MOJIs,
pPa3HOCTh  MOTEHIMAJIOB,  DJJICKTPOABMIKYIAsl  CHJa, CHJIa  TOKa,
HanpspKEHHWE, MOIIHOCTh TOKa, JJIEKTpUYECKass €EMKOCTh IUIOCKOTO
KOHJICHCATOpa, COMNPOTHBICHHUE Yy4yacTKa LIENH C IOCJIEI0BaTEIbHBIM U
NapaJuIeIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPIUS IEKTPUIECKOrO MOJIA
KOHJICHCATOPa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMYECKUX  SIBIICHUM:
MEXaHMYECKOE JIBMIKCHHWE, TEIUIOBOE JIBH)KEHUME 4YacTUIl BELIECTBa,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIOKeHHE, MU(dy3us, ucrnapeHue,
KUIIEHUE U KOHJCHCAIWs, IUIABJICHUE U KPUCTAJUIN3ALUs, HAITPABIECHHOCTD
TEIUIONEPEIaut, 3JECKTPU3ALMS TEJl, IKBUIIOTCHIIMAIBHOCTh MOBEPXHOCTH
3apsKEHHOTr 0 MMPOBOJIHUKA;

IPOBOJUTH UCCIIEOBAHNE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
OpYrol €  HCIOJb30BAHWMEM  MPSIMBIX  M3MEPEHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh PE3YJIbTaThl MOJYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHUAE TIpadUKOB C Y4ETOM



aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, JeIaTh BEIBOIBI IO pe3yJIbTaTaM
HCCJICIOBAHMSI,;

MPOBOJUThL KOCBEHHBIC H3MEPCHHsSI (U3UYECCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHUMAJBHBI METOJ M3MEPECHHS, OIEHUBATh aOCOIIOTHBIC U
OTHOCHUTEJIBHBIC MTOTPEITHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJUTE OIBITHI TIO MPOBEPKE MPEIIOKEHHON THITOTE3bI: IJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAITBHYIO YCTaHOBKY, aHAJTU3HUPOBAThH
MIOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTaTyce IMPEIIOKCHHOU
TUIIOTE3HI;

coOJr01aTh TIpaBMiIa 0€30MMaCHOTO TPY/a MPH MPOBEACHUHM HCCIICIOBAHUN
B paMKax y4eOHOTO DOKCIEpPHMEHTa, TpPAaKTHKymMa ©  yd4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a00OPATOPHOTO 000PYI0BaAHMS;

pemiath pacuy€THBIE 3aJa4d C SBHO 33JaHHOW W HESABHO 3aJJaHHOM
¢u3HUecKol MOJICIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBHUS OOOCHOBBIBATH
BbIOOp (u3nMueckoil MojaenH, OTBeuarolleld TpeOOBaHUAM 3ajayw,
NPUMCHATHL  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(GU3HUECKHX TEOPUH MPU KMCIOJB30BAHMM MAaTEMaTHYECKHX METOJI0B
pelIeHus 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOITUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNbTATBl W KOPPEKTUPOBATH METOJbI PEIICHHS C
y4€TOM TIOJTyYEHHBIX PE3YyIbTaTOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUK U3
Pa3HBIX pa3JenoB Kypca (PU3MKH, a TaKKE UHTErPALMKA 3HAHUM U3 IPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAUBATH JIOTHYECKYIO
IIEMIOYKY PACcCy’KJIEHUH C OTIOPOM Ha U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (U3NYECKHEC SBJICHUS,

UCIIONIb30BaTh TEOPETHUYECKUE 3HAHUA I OOBACHEHHS OCHOBHBIX
PUHIIMIIOB pabOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTHYECKUX MPOIECCOB;

NPUBOJIUTH TPUMEPHI BKJIaJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAM3UPOBATH M OIICHUBATH MOCJEACTBUS OBITOBOM U MPOU3BOICTBEHHON
JESTETHPHOCTH YEJIOBEKA, CBS3aHHOW C (PU3WYECKUMHU TMpOIecCaMu, C
MO3UIINH IKOJOTUIECKON OE30MaCHOCTH, MPEACTABICHUA O PAIMOHATIBHOM
MPUPOAOIIONB30BaHNN, & TAKKE€ PAa3yMHOM HCIIOB30BAHUU JOCTHKCHUM
HAyKd W TEXHOJOTUH IS JajdbHEHIIeTO pPa3BUTHUS YEIIOBEYECKOTO
o01IecTBa;



MPUMEHATh pa3iuyHble crocoObl padoThl ¢ MH(poOpMaluel (GUu3nIecKoro
ColepKaHUsl C MCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HWH(OpPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MPEeAbSBICHHUS Y4eOHOU H
HAyYHO-TNOMYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHMS U MHTEPIpPETALUN
uHbOpMALMK, TOJYYEHHOW U3 PA3NUYHBIX HCTOYHHUKOB, KPUTUYECKU
aHANIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUUI0O U  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaM3a UCTOYHUKA UHPOpMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u N03HABaTEJIbHBIC YMEHUS
CaMOCTOSITEJIbHOTO ~ NPUOOpETeHMs] HOBBIX 3HAHUW B Mpolecce
BBIMIOJTHEHUS TPOCKTHBIX U y4EeOHO-UCCIEA0BATEIbCKUX padoT;

pabotaTh B TpyHIe C MCIOJHEHUEM pPa3IUYHbIX COLMAIIbHBIX pOJEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIPENEIATh AeATEIbHOCTD
B HECTaHJApTHBIX CUTyalUsX, aJ€KBAaTHO OIEHWBATH BKJAJ KaXXIOTro W3
YYaCTHUKOB I'PYTIIBI B PEIICHHE pacCMaTpUBaEMOM TPOOIIEMBbI;

IPOSBIATh MOTHBALIMIO K Oyaymieil mpogecCuOHAIbHON AESITEIbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPHIIS.

K xonmy oOydenusst B 11 knacce mpenMeTHbIE pe3yJbTaThl Ha YIIIyOJIEHHOM
YpPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

NOHUMATh PpOJIb (U3UKK B OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax AesITeIbHOCTH YeJIOBEKa, POJIb U MECTO
bU3UKK B COBPEMEHHOW HAy4YHOW KapTHHE MHpA, POJIb aCTPOHOMHH B
MIPAKTUYECKON  JICSATEIIbHOCTH 4YEJIOBEKAa U JAIBHCWIIEM HAY4YHO-
TEXHUYECKOM Pa3BUTUH, 3HAYECHUE OMMUCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSICHUTEIPHON W TPOTHOCTUYECKOW (YHKIHMH (U3UIECKOW TEOPUU —
ANEKTPOJANHAMUKY, CHEUUAIbHOW TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
busuku, ponab GU3NUIECKON TeOpuu B (POPMUPOBAHUU TPEACTABICHUN O
dusznueckor KapTUHE MHpa, MECTO (U3UUECKOW KapTUHBI MUpa B 00IIeM
PSly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEICTABICHUN O IPUPOJE;
paznuyaTh YCJIOBHS TNPUMEHUMOCTH Mojelned (U3NYEeCKuX Tel U
IPOLIECCOB  (ABJICHUM): OJHOPOJIHOE DIIEKTPUUYECKOE U  OJHOPOJIHOE
MarHUTHOE TIOJIsI, TAPMOHUYECKHE KOJICOaHUs, MATEMAaTHICCKUN MasSTHUK,
WJICAUIbHBIN TPYXWHHBIM MAasTHHK, TAPMOHUYECKUE BOJIHBI, WICABHBIN
Kosie0aTebHBIN KOHTYpP, TOHKAs JIMH3a, MOJIETIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJICIN CBETA;

pas3inyath YCJIOBHUS (TpaHULbI, O0JacTH) MNPUMEHUMOCTH (HUIUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;



AHAIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIE MPOIECCHl U SBIICHUA,
UCIIOJIb3Ysl OCHOBHBIE TIIOJIOXKEHUS M 3aKOHBl DJJIEKTPOJAMHAMHUKUA H
CHEUUalbHOW  TEOPUUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANIEKTPUYECKOro 3apsiaa, cuna Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUWMH, npaBwio Jlenma, cBa3p  OJIC
CAaMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM WEemu CcO CKOPOCTHIO
U3MEHEHHMs]  CWJIbl  TOKa,  IOCTYyJaThl  CIEUHUAIBbHONM  Teopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIM3UPOBATH U OOBIACHITH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCTIONb3YS
NOJIO)KEHHUSI ~ KBaHTOBOM  (u3uKu  (ypaBHeHMEe  DWHIITEWHa  AJid
dororddexra, mnepBbli u BTOpod moctynatel bopa, mnpuHUMN
COOTHOILIEHUs HeonpeaenéHHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUs
3apsAI0BOTO U MAacCOBOTO YMCEN U DHEPTUU B SIEPHBIX PEAKIMSIX, 3aKOH
PaIMOaKTUBHOTO pacraja);

ONMKCHIBATh (PU3UYECKHE MPOLECCHl U SBJICHHS, HMCIOIb3Yys BEIMYHHBI:
HANPSHDKEHHOCTD AJIEKTPUYECKOTO MO, MOTEHIMAN 3JIEKTPOCTATUYECKOTO
MoJIsl, PAa3HOCTh TMOTEHIMAIOB, JJIEKTPOABMKYIAS CHJIA, WHIYKIUS
MarHUTHOT'O TIOJII, MarHUTHBIA MOTOK, cujia AMrepa, UHIYKTHUBHOCTbD,
AJIEKTPOJIBUKYILAsl CHJIAa CAMOMHAYKLHH, SHEPrUs MArHUTHOTO IOJIs
IPOBOJIHUKA C TOKOM, PEISITUBUCTCKUM MMITYJIbC, IOJHAs DHEPIUsd,
SHEpPrusi MOKOsi CBOOOJHOM 4YacTHULbI, PHEPIUs U HUMITYJIbC (POTOHA,
MacCOBO€ YHUCJIO U 3apsizl Apa, SHEPT Ul CBSI3U SAPa;

OOBSICHATHL ~ OCOOEHHOCTHM  NPOTEKaHUS  (U3NYECKUX  SIBICHHI:
AJIEKTPOMArHUTHAsI MHIAYKLUS, CAMOMHIYKIUS, PE30HAHC, HHTEphEpEeHLINs
BOJIH, Judpakuus, JIUCHEpcUs, TOJIHOE BHYTPEHHEE OTpaKEeHUE,
dbotoanekTpuueckuii 3pdext (dotodrddexr), ampda- u Oera-pacrabl
a1ep, TraMMa-u3iydeHue sjep, (pu3nyecKkue MNPUHIUNBI CHEKTPaTbHOI'O
aHanu3a u paboThI Ja3epa;

ONpENENATh HAIpaBiI€HUE WHIAYKLUWW MarHUTHOTO IIOJIS NPOBOJHHKA C
TOKOM, cuiibl AMmnepa u cuisl JlopeHna;

CTPOUTH HU300pakeHUE, CO3AaBaeMOe IJIOCKUM 3€pKajioM, TOHKOW JINH30M,
U PACCUUTHIBATH €70 XaPAKTEPUCTUKH;

OPUMEHATh OCHOBOIIOJAraIINe ACTPOHOMHYECKHE MOHSTHS, TEOPUU H
3aKOHBl JJII aHauu3a U OOBSICHEHHA (U3NYECKUX IPOIIECCOB,
OPOUCXOJAIIMX B 3BE37aX, B 3BE3IHBIX CHUCTEMAX, B MEXIAJAKTHUYECKOU
cpesie; NBUKEHHS HeOECHBIX TeJl, SBOJIIOIINM 3BE31 U BeeneHHo;
IPOBOJIUTh HCCJIEIOBAaHUE 3aBUCUMOCTEM (U3NYECKUX BEJIUYUH C
HCIIOJIb30BAaHUEM NPSIMBIX HW3MEPEHUH, NpPU 3TOM KOHCTPYUPOBATH
YCTAHOBKY, (PUKCHUPOBATh  pe3yibTaThl  IOJIYYEHHOM  3aBUCUMOCTH



(¢u3nuecKuX BEIMYMH B BHJAE Tpa@UKOB C Y4ETOM aOCONIOTHBIX
MOTPEIIHOCTe  W3MEpeHWH, JenaTh BBIBOABI IO  pe3yibTaTram
WCCIICIOBaHMS;

MPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ W3MEPEHHsI, OIICHWBATh aOCONIOTHBIE U
OTHOCHUTETbHBIC TOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
IPOBOJIUTH OTBITHI MO MPOBEPKE MPEATIOKECHHON TUIIOTE3BI: IIIAHUPOBAThH
AKCIIEPUMEHT, COOUpaTh AKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAIM3UPOBAThH
NOJyYeHHBIE PE3yJabTaThl W JIeJaTh BBIBOJ O CTaTyce NPEJIOKEHHOU
THITOTE3BI;

OTKCHIBATh METO/IbI TIOTYUYCHHSI HAYYHBIX aCTPOHOMHYECKUX 3HAHU;
co0ro1aTh TpaBmiia 6€30MacHOro TPy/la MpU MPOBEACHUH HCCIIeTOBAHUN
B pamMKax y4eOHOro DOKCIepUMEHTa, MpPaKTHKymMa ©  y4eOHO-
MCCIIEJIOBATEILCKOM W TPOSKTHOM JIEATENBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEITBHBIX YCTPOICTB U 1a0OPaTOPHOTO 00OPYI0BAHNUS;

pemars pacdy€THbIE 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJ[aHHOW
¢u3ndeckoid MOJENBI0: HAa OCHOBAaHWW AaHAJIMW3a YCIOBUS BHIOMpATh
¢u3ndecKkue MOJENH, OTBEYAIOIIUEe TPeOOBaHUSAM 3a7add, MPUMEHSTH
(GopMysIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3NYECKUX TEOpUil
OpY MHCIOJNB30BAHMM MaTeMaTH4YECKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PAcYETHl HA OCHOBAHUM MMEIOLUXCS JaHHBIX, aHAIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METO/bI PELIECHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

peliaTte KaueCTBEHHbIE 3a/Jauyd, TpeOylollue NpPUMEHEHHUs 3HaHUM u3
pa3HBIX pa3zeloB Kypca (QU3UKH, a TAaKKE WHTETpallM 3HAaHUN U3 IPYruX
IOPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBATh JIOTUYECKYIO
LIEMOYKY pacCy>KICHHUM ¢ OMOPON Ha U3yUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U GU3HYECKHe SBICHUS;

UCTOJb30BaTh TEOPETUYECKUE 3HAHMUS Il OOBSCHEHHUS OCHOBHBIX
OPUHIUIOB PabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTHYECKHUX MPOLIECCOB;

OPUBOAMTH MPUMEPHl BKJIaJa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MHpAa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIl;

aHaJIM3UPOBATh M OLIEHWBATH MOCIIEJCTBUS OBITOBOW M MPOU3BOACTBEHHOMN
JESITeIbHOCTH 4YeNIOBeKa, CBSI3aHHOM ¢ (DU3MUYECKUMHU TPOLECCaAMH, C
MO3HUIMNA SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PallMOHATIBHOM
MPUPOJIOTIONB30BAaHIH, a TAK)KE Pa3yMHOM HCIOJIB30BAaHUU JOCTHXKEHUU



HAYKA W TEXHOJOIMUA [ JAJbHEHIIETO Pa3BUTUSA YEIOBEYECKOIO
o0111ecTBa;

MPUMEHATh pa3inyHble crocoObl padoThl ¢ MH(popMalueil (Hu3nIecKkoro
COJICp’)KaHMsI C HCIOJb30BAaHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJIOTUH, TP ITOM HCIOJb30BaTh COBPEMEHHbIE WH(OPMAIIMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKa, TepepabOTKu W TpPEeAbsBICHUS Yy4eOHOW U
HAy4HO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALIUU
uH(opMaluK, TOIYYEHHOW U3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBaTh  MMOJydyaemMyl  HWHOpMalMiO ©W  OIEHHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA MH(pOopMaIy;

POSIBIISTH OpraHU3aIMOHHBIE u MO3HaBATEIbHbIE yMEHUSI
CaMOCTOSITEJTLHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  TIpoIliecce
BBITIOJIHEHUS TIPOCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIIE C KCIOJHEHHEM pa3IUYHBIX COIMATIBHBIX POJICH,
IJIAHUPOBATH PAOOTY TPYIIIBI, PAIMOHAIBLHO PACTIPEACISITh ACATEILHOCTh
B HECTAHJAPTHBIX CUTYyaIlUsSX, aJICKBATHO OIEHUBATh BKJAJ KaXKIOTrO W3
YYaCTHUKOB IPYMIBI B PEIICHUE PacCCMaTPUBAEMOM TTPOOIEMBI;

IPOSIBIIATh MOTHBALIMIO K Oyaymiel npodecCuoHaNbHON AESTEIBHOCTH 110
CIIENUATIBHOCTAM (PU3UKO-TEXHUUYECKOTO TTPOQHIIS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
Pa3zaen 1. HAYYHBIA METO/I ITO3HAHUS ITPUPO/IBI
1.1 Hayunb1ii MeTo1 mo3HaHUSI TPUPOIBI 6 Brbmiorexa LIOK
' v A PHpoa https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 6
Paznen 2. MEXAHUKA
bubmoreka [IOK
2.1 Kunemarnka 10 1 https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
22 Junamunka 10 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 Craruka TBEpIOTO TEna 5 1 https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
24 3aKOHBI COXPAaHEHUS B MEXaHUKE 10 1 https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 35
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
3.1 OCHOBBI MOJIEKYJISIPHOKHUHETUYECKOW TEOPUH 15 1 bubnunoreka [JOK




https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
3.2 Tepmoaunamuka. TennoBbie MallIvHbL 20 https://m.edsoo.ru/7f41bf72
13 Arperartsble cocTosiHUS BemiecTBa. da3oBbie 14 bubnuorexa [JOK
' HEePEXOIbI https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 49
Pa3nea 4. DJIEKTPOJINHAMUKA
bu6moreka [IOK
4.1 Onexrpuyeckoe mnoe 24 https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
4.2 I1oCTOSAHHBIN 2NEKTPUYECKUI TOK 24 https://m.edsoo.ru/7f41bf72
bubmoreka [IOK
4.3 Toxu B pazmu4HbIX cpesax 6 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 54
Paznen 5. ®U3HUYECKHWN MPAKTUKYM
. bu6mmoreka [JOK
1| dusiiIeckii MpakTHRyM o 16 https://m.edsoo.ru/7f41bf72
Wroro no pazgeny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos
Ne Mara DJIeKTpOHHbIe N poBbIe
Tema ypoka Konrpoabsnbie | IIpakTuyeckue
n/n Bcero H3y4eHusi = oOpa3oBaTesIbHbIE pecypchl
padoThI padoTsbI
| ®uznka — pyHaaMeHTaIbHas | 02.09.23 bubnuorexa [JOK
HayKa 0 MPUPOJIE e https://m.edsoo.ru/ff0c32e2
Hayunsb1it MeTo1 no3HaHus U
2 ey: ccie Jj) a 1 05.09.23 bubmorexa LIOK
METO/IbI HCCIICTOBAHUS .09.
g s N https://m.edsoo.ru/ff0c33e6
(bUBUYECKUX SIBJICHUHN
OKCIEPUMEHT U TEOPHS B
MPOIIECCE TO3HAHUS TPUPOIBI. bubnuorexa [JOK
3 1 06.09.23
Ha6nronenune n sKcriepuMeHT B https://m.edsoo.ru/ff0c33e6
¢busuke
CriocoOb1 M3MEpPEHUS bubnuorexa [JOK
4 1 07.09.23
(bMBUYECKUX BEITMYHUH https://m.edsoo.ru/ff0c33e6
AGCOIOTHAS M OTHOCUTEIbHAS
5 . CDCHIL | 08.09.23 bu6mmoreka [JOK
MOTPEIIHOCTH U3MEPEHUI .09.
P P https://m.edsoo.ru/ff0c33e6
(bu3MYECKUX BETUYNH
MopenupoBanue B pusuke. Poib
1 MeCTO (DPM3HKHU B
(hopMUPOBaHUHU COBPEMEHHOM bubnuoreka [JOK
6 . 1 09.09.23
Hay4HOU KapTUHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATETbHOCTH
noaen
7 MexaHu4ecKoe IBH)KEHHE. | bu6mmoreka [JOK

Cucrema oTcyera.

https://m.edsoo.ru/ff0c3508




OTHOCHUTENBHOCTH
MEXaHUYECKOTO JIBUKCHUSI.
[Ipsimast u oOpaTHas 3a7a9u
MEXaHUKH

Pannyc-Bexrop maTrepuanbHON
TOYKH, €r0 IIPOEKIUU HA OCH
KoopauHar. Tpaekropusi.
[Tepememienue. Cxkopocts. Mx
MIPOEKIIUU Ha OCU KOOPJUHAT

PaBHOMEpPHOE NTpsIMONIMHEHOE
nsuxenue. ['papuyeckoe
ONHMCaHHE PABHOMEPHOTO
MPSIMOJIMHEHHOTO IBUKEHHUS

bu6moreka [IOK
https://m.edsoo.ru/ff0c3620

10

CroxxeHue nepeMeeHnii u
ckopocrteid. Pemmenue 3agau

11

HepaBHoMepHOE nBHKEHUE.
MrHoBeHHast CKOPOCTb.
Yckopenue. [Ipsmonuneitnoe
JBUKEHHE C IOCTOSTHHBIM
YCKOpEHUEM

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c372e

12

I'padmyeckoe onucanue
MPSIMOJIUHEHHOTO IBUKCHHUS C
MTOCTOSIHHBIM YCKOPEHUEM

13

CBo0Oo1HOC MajicHHEe. Y CKOpPEHHE
CBOOOIHOTO MaJAEHHUS.
3aBHCUMOCThH KOOPIUHAT,
CKOPOCTH, YCKOPCHHS OT
BPEMEHHU M UX rpaduku

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c39cc




JIBukeHHe Tena, OpOIIeHHOTO

14 IOJ] YIJIOM K TOPU30HTY
KpuBosmHeliHOE nBUXKEHNE.
JIBM>KEHHE 10 OKPYKHOCTH.
15 VYrioBas u IMHENHHas! CKOPOCTb. bubnuorexa [JOK
[lepuon u yacrora. https://m.edsoo.ru/ffOc3ada
LleHTpoCTpeMHUTENBHOE U TIOJTHOE
YCKOpEHHUE
16 KonTponsHas pabora o teme
"KunemaTtuka"
[IepBs1ii 3ak0H HproTOHA.
HNueprmanbHble CHCTEMBI
17 otcuéra. [IpuHnun bubnuoreka [JOK
oTHOcuTenbHOCTH ["anmuies. https://m.edsoo.ru/ffOc3be8
HeunepunanbHbie cucTeMbl
oTCcYéTa
18 Cuna. PaBHoelicTByIOIIas CUJa. bubnuorexa [JOK
Bropoii 3akon Herotona. Macca https://m.edsoo.ru/ff0c3bed
19 B3aumopeiictue Ten. Tpetuit bu6mmoreka [JOK
3akoH HproToHa https://m.edsoo.ru/ffOc3be8
[IpuHIMI Cyneprno3uuu Cuil.
20 meeIL{II/Ie 3a);LHaqua HpuI/IMeHeHI/Ie bubmmorexa [OK
https://m.edsoo.ru/ff0c3bed
3akoHOB HproTOHA
3aKOH BCEMUPHOTO TATOTEHUSI.
OKBUBaJCHTHOCTH bu6mmoreka [JOK
21 . .
IPaBUTALlMOHHON U HHEPTHOMN https://m.edsoo.ru/ff0c3be8
Macchl
22 Cuna Ts5KecTH M YCKOpEHHe bubnuoreka [IOK




CBOOOIHOTO IMaJCHUA

https://m.edsoo.ru/ffOc3be8

JIB>KeHHEe HEOSCHBIX TSI U MX
HWCKYCCTBEHHBIX CITyTHHKOB.

bu6mmoreka [{OK

23 [lepBas kocMHuecKas CKOPOCTb. https://m.edsoo.ru/ff0c3be8
3akonsl Kernepa

24 Cuna ynpyroctu. 3akoH ['yka. bubnuotexa [JOK
Bec tena https://m.edsoo.ru/ff0c3el18
Cuna tpenus. [Ipupona u Bujibl
CuJ TpeHus. J[BmKeHne B bubnuorexa [JOK

25 i
KUJKOCTHU U Ta3e ¢ y4ETOM CUJIbI https://m.edsoo.ru/ff0c3{76
COTIPOTHBIICHUS CPEJIBI

26 Hasnenue. ['mapocrarnyeckoe
nasnenue. Cuia ApxuMena
AOGCOJIFOTHO TBEPJIOE TEIIO.
[TocrymarenbHoe 1 bubnuorexa [JOK

27
BpallaTeIbHOE IBIKCHHUE https://m.edsoo.ru/ff0c41a6
TBEP/OTO Tea

)3 MoOMEHT CHJIBI OTHOCHTEIBHO OCH bu6mmoreka [JOK
BpameHus. [1nedo cumbl https://m.edsoo.ru/ff0c41a6
CrnosxeHue cull, IPUIOKEHHBIX K
TBepAOMYy Teny. LlenTp Tspkectu

29 Tenz.ﬂYCJ}IIOBH: pEBHOEeCH;I bubmuorexa HOK

https://m.edsoo.ru/ff0c41a6

TBEpAOTro Tena. Bumpl
paBHOBECHS

30 Pemrenue 3apau
KonTponsHas pabora o Teme

31 "Munamuka. CtaTuka TBEPAOIO

Tena"




NMnynsc maTepualbHOM TOYKH,
CUCTEMBI MaTEPUAIBHBIX TOYEK.

bu6mmoreka [IOK

32 Henmp mace crereMs: https://m.edsoo.ru/ff0c43d6
MarepuaibHbIX TOUeK. Teopema o
JBUKCHHUH [IEHTPA Macc
NMITynibC CHITBI 1 I3MEHEHHE
13 UMITyJIbCa TeJla. 3aKOH bubnuorexa [JOK
COXPAaHEHHUS UMITYJIbCa. https://m.edsoo.ru/ff0c43d6
PeaktuBHOE NBHKEHUE
MoMeHT uMiynbca
MaTepHATLHOW TOYKH.
34 Hpe)IIz:TaBJ'IeHI/Ie 0 COXpaHECHHH Bubnuorexa LOK
https://m.edsoo.ru/ff0c43d6
MOMEHTa UMITYJIbCa B
LEHTPATBHBIX MOJIAX
35 Pemtenue 3amay
PaGora cuibl Ha ManoM U Ha
36 KOHEYHOM TEPEMEILICHUH. bu6moreka [IOK
I'paduaeckoe npencraBaeHue https://m.edsoo.ru/ff0c4502
paboThl cuiibl. MOITHOCTD CHIIBI
57| of vasenensm oo bimorera LLOK
. https://m.edsoo.ru/ff0c4502
SHEPrUU MaTepUATBHON TOUKU
[ToTeHumanbHbIEC U
18 HEMOTEeHIIUAJIbHbIE CUJIBI. Bubmmoreka [JOK
Hotennmankras sueprus. Bropas https://m.edsoo.ru/ffOc461a
KOCMUYECKasi CKOPOCTh
39 Tperbsa kocMuYeckasi CKOPOCTb. bubnuorexa [IOK

CBs13b pabOTHI HEMOTEHIIUATBHBIX

https://m.edsoo.ru/ff0c461a




CHUJI C UBMCHCHUEM

MEXaHHUYECKOM OHEPIruu CUCTCMEL

TeNl. 3aKOH COXpaHEHUs
MEXaHUYECKOHN SHEPrUun

40

Yupyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

bepnynnu mis nneanbHOM
HKHUJKOCTH

41

KonTponsHas pabora o teme
"3aK0oHBI COXPAHEHHUS B
MexaHuke"

bubmmoreka [JOK
https://m.edsoo.ru/ff0c4b74

42

Pa3BuTHe npeacraBieHui o
npupoie TermioTel. OCHOBHBIC

nonoxenus MKT. {uddyzus.

BpoyHoBckoe nBHKEHNE

bu6moreka [IOK
https://m.edsoo.ru/ff0c4fde

43

Ctpoenue ra3000pa3HbIX,
KHUJIKAX U TBEPJBIX TEL.
Xapakrep JBMKCHUS U
B3aMMO/ICHCTBHS YaCTHUI]
BeIeCTBA

44

Macca u pazmepsl MOJIEKYT

(atomoB). KonmnuecTBo BeliecTa.

[TocrosinHas ABoraapo

45

Temneparypa. Temiosoe
paBHoBecue. [Ikana Lenscus

46

Pemenue 3amau

47

NneansHbIi ra3. I'a30BBIe 3aKOHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc511e




48

YpaBHeHue Menpeneena-
Knaneiipona. Pemenne 3amau

bubnuoreka [IOK
https://m.edsoo.ru/ffOc511e

49

AOcouroTHas TeMIiepaTypa.
3akoH JlanpTOHA

50

N3onpoueccel B uACAIBHOM ra3e
C IIOCTOAHHBIM KOJIMYCCTBOM
BEIIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

51

I'padmueckoe npeacraBneHue
M30IIPOLIECCOB: U30TEPMa,
n30Xx0pa, n3obapa

bubmmoreka [{OK
https://m.edsoo.ru/ff0c570e

52

OcHoBHoe ypaBHeHne MKT

bu6moreka [IOK
https://m.edsoo.ru/ff0c511e

53

Pemenue 3agau

54

CBs13b a0COTIOTHOM TEMIIEPATYPHI
TEPMOJIUHAMHYECKON CHCTEMBbI
CO CpeaHEN KUHETUYECKOM
SHEpPruer NocTynaTeIbHOro
TEIUIOBOTO JIBHXKEHUS €€ 4acTHIl

55

O000111eHNE U CUCTEMATU3 AL
sgagui mo teMe "OcuoBel MKT"

56

KonTtponpHas padoTa o Teme
"OcHoBsl MKT"

57

TepMoauHamMuyeckasi cucTema.
3ajaHue BHEIIHUX YCJIOBHM st
T/1 cuctembl. BHenHue u
BHYTPEHHHUE TTapaMETPHI.
ITapamerpsl T/] cucteMbl Kak
CpeaHUE 3HAYEHUs BEJIUYMH,




OIIMCBLIBAIOIIIMX €€ Ha
MHKPOCKOTTMYECKOM YPOBHE

58

HyneBoe nauano
TEPMOIUHAMUKH.
CaMonpoun3BojIbHas penaKcamus
TJ1 cuctemsl K TEIJIOBOMY
PaBHOBECHIO

59

Moienb UeaILHOTO Ta3a B
TEpPMOJUHAMUKE. Y CIIOBUSA
MPUMEHUMOCTH 3TOU MOJIETTN

60

YpaBHenue Menpeneena-
Kitanielipona u BeIpakeHue Juist
BHYTPEHHEHN SHEprun

61

Bripakenue 111 BHyTpeHHEH
SHEPTUU OJTHOATOMHOTO
UJealbHOTO Ta3a.
KBazucrarnueckue u
HECTaTHYECKHE MPOLIECCHI

bu6moreka [IOK
https://m.edsoo.ru/ff0c5952

62

DnemeHTapHas paboTa B
TepMOIUHAMUKe. Brruncnenue
paboThl 1o rpaduKy mpoiiecca Ha
pV-nuarpamme

63

Tennonepenaya kak crnocod
W3MEHEHHs BHYTPEHHEH 3Hepruu
TJ1 cucremsbl 6€3 coBepIIeHUs
paboThHI

bubnuoreka [JOK
https://m.edsoo.ru/ff0c5c36

64

KOHBGKL{I/IH, TCIUIONPOBOJHOCTD,
HU3JTy4YCHUC

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5c¢36




KonnuecTBo TEIIOTEL.
TenmoéMKOCTh Tea. Y aenbHas u

65 MOJISIpHAs TETUIOEMKOCTH bubmmorexa LIOK
https://m.edsoo.ru/ff0c5c36
BeIlleCTBa. Y IelbHAas TEIJIOTa
CropaHus TOTUIMBA
Pacuér xonuuecTBa TEIOTHI ITPU bubnuoreka [JOK
66
Tervionepeiaye https://m.edsoo.ru/ff0c5c36
[Tonsarue 06 anrnabaTHOM
67 niporiecce. [lepBriii 3akoH bubmmorexa LIOK
https://m.edsoo.ru/ff0c5c36
TEPMOTUHAMUKH
KonuuecTBo TeruioTe u padota
68 KaK Mepbl U3MEHEHHUS bubnuoreka [JOK
BHyTpeHHeil sHepruu TJ] https://m.edsoo.ru/ff0c5c36
CUCTEMBI
BTopoii 3ak0OH TepMOIUHAMUKHI
JI5l PABHOBECHBIX U
69 iepaII)B»HOBeCHI)IX MPOIIECCOB. Bubnuorexa LOK
https://m.edsoo.ru/ff0c6230
HeobpaTtumocTs mpupoIHBIX
MPOLIECCOB
70 [TpuHIUIIBEI AEHCTBUS TEMIOBBIX Bubnnoteka LIOK
mamuH. KT https://m.edsoo.ru/ff0c600a
71 MakcumanbHoe 3Hauenue KI1/I. Bubnunoteka LLOK
Huxn Kapno https://m.edsoo.ru/ffOc600a
72 Permrenue 3agau
DKOJIOTUYECKHUE aCTIEKTHI
73 WCIOJIb30BaHUS TEIIOBBIX

nBurareieii. TemnoBoe
3arpsi3HEHUE OKPYKaroLen




cpenbl

74 Pemenue 3anau
O06001IeHNe U CUCTEMAaTHU3AIIHS
75 3HaHUH MO TeMeE bubnuoteka [JOK
"TepmoauHamuka. TernaoBbie https://m.edsoo.ru/ff0c6938
MaIIuHBI"
KonTponbras paboTa o teme
76 "TepLI/I)OJJHHaMII/)IKa. Tennossie bubmotexa LIOK
" https://m.edsoo.ru/ff0c6a50
MaIllHbI
[TapooOpazoBanue u
77 KoHAeHcauus. Mcnapenne u bu6moreka [IOK
Kurenre. Y nenbHas TEIUIoTa https://m.edsoo.ru/ff0c63b6
napooOpa3oBaHUs
HacplmenHbie 1 HeHACHITIICHHBIC
napel. KauecTBeHHas
3aBHCUMOCTD IUIOTHOCTH H
aBJICHUS HACHIIICHHOTO T1apa OT
78 feMnepaTypH I/IIJ)I( HGSaBI/ICI/HI\)/IOCTL bubmmorexa OK
. ’ https://m.edsoo.ru/ff0c63b6
0T 00bEMa HACBIIIIEHHOTO Tapa.
3aBUCHMOCTH TEMIIEPATypPhl
KHUIICHHS OT JIaBJICHUS B
JKHUJIKOCTH
BrnaxHocTs Bo3gyxa.
79 AOcomoTHas U f)”}[,zOCI/ITeJ'ILHa}I Bubmmorexa LIOK
https://m.edsoo.ru/ff0c64d8
BJI&YKHOCTh
80 Pemenue 3amau bubmorexa HOK
https://m.edsoo.ru/ff0c64d8
81 TBépnoe teno. Kpucramnuueckue bubnuorexa [IOK




1 amop(dHbIe Tena. AHU30TPOIHUS
CBOMCTB KPHUCTAJIJIOB

https://m.edsoo.ru/ff0c65f0

82

[liaBnenue U KpUCTATUIU3 AU
VenpHas TENI0TA MJIaBJICHHUS.
Cybnmumarus

bu6mmoreka [IOK
https://m.edso0.ru/ff0c6708

83

Hedbopmaruu TBEpAOTO TENA.
Pactsoxenne u cxxarue. CrnBur.
Monyns FOnra. [Ipeaen ynpyrux
nedopmanui

bubmmoreka [{OK
https://m.edsoo.ru/ff0c6820

84

TennoBoe pacmmpeHne
YKUJIKOCTEN U TBEPJIBIX TEIL.
AHl"apMOHI/ISM TCIIJIOBBIX
KoJIeOaHM 4aCTHI] BEIIECTBA

85

[IpeoOpazoBanue YHEPTUU B
(ha30BBIX TIEpexoIax

86

VYpaBHeHuUe TEII0OBOro OanaHca

87

Pemenue 3agau

88

[ToBepXHOCTHOE HATSKEHHUE.
Kanunnsipuelie saBiaeHus.
JlaBiieHnE 1101 UCKPUBJICHHOM
MOBEPXHOCTHIO KUJIKOCTH.
®opmyia Jlamtaca

89

O00011IeHIE U CUCTEMATU3ALIUS
3HaHUM Mo Teme "ArperaTHbie
cocTosiHMS BemiecTBa. Pa3oBbie
nepexonl"

90

KonTposnpHas paboTa o teme
"ArperaTHbl€ COCTOSTHUS




BewecTBa. daszoBbie nepexoan"”

DnekTpu3alus Ten u eé
MPOSIBJIEHUS. DIEKTPUUECKUI

91 3aps. JIBa BUIa DIIEKTPUUECKHUX bubmmorexa LIOK
https://m.edsoo.ru/ffO0c6bcc
3apsnoB. [IpoBoaHMKY,
TUDJICKTPUKHU U TIOJTYIIPOBOJHUKU
DNeMeHTapHBIN YJIEKTPUICCKHI
92 3apsi. 3aKI:)H coxpaHel}DIm Bubmrotexa LIOK
https://m.edsoo.ru/ff0c6bcc
ANEKTPUUECKOTO 3apsia
BzaumopericTBre 3apsioB.
93 Toqeqmille 3apsibl. gall(IOH bubmmorexa LHOK
https://m.edsoo.ru/ffO0c6ced
Kynona
94 Pemenne 3amau
DnekTpuyeckoe nojie. Ero
95 JIEWCTBUE HA DJIEKTPUYECKHUE
3apsIbl
Hanpspk€HHOCTB AIEKTPUYECKOTO
roJist. [IpoGHbIit 3apsa. JInaun
96 HaprI)KgHHOCTI/I 3JII::KI"[rqueCKoro Bubmrorexa LIOK
https://m.edsoo.ru/ff0c6df2
noJig. OTHOpOAHOE
ANEKTPUYECKOE MOJIe
[ToTeHMaaIbLHOCTh
97 ANEKTPOCTATHYECKOTO TOJIS. bu6mmoreka [JOK
Pa3zHocTh nmoTeHnagos u https://m.edsoo.ru/ff0c61f00
HamnpsbKeHHe
[ToTeHnmanpHas YHEPrUs 3apsaaa BuGmmorexa [OK
98 B 3JIEKTPOCTATUYECKOM II0JI€.

Ilotennuman

https://m.edsoo.ru/ff0c6100




QJICKTPOCTATUUYCCKOTO IMOJIA

99

CBs13b HaPSPKEHHOCTHU TOJIS U
Pa3HOCTH NTOTEHUMAJIOB JUIS
NEKTPOCTATUYECKOTO MO

100

[IpuHnun cyneprno3unun
BIEKTPUYECKUX TOJEN

101

Pemenne 3amau

102

[Tosie Toueunoro 3apsiga. [ose
PaBHOMEPHO 3apsHKEHHOM cepbl

103

[Tosie paBHOMEPHO 3apSKEHHOTO
o o0séMy mapa. [lose
PaBHOMEPHO 3aPSKEHHON
OECKOHEYHOM TIOCKOCTH

104

[IpoBoaHMKH B
ANIEKTPOCTATUYECKOM TI0JIE.
YcnoBue paBHOBECHS 3apsii0B

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

105

JM3IEeKTpUKY U
MOJIYIPOBOIHUKH B
ANIEKTPOCTATUYECKOM I10J1€

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7018

106

Konpaencarop. D1eKTpoEMKOCTD
KOHJIEHCATopa. DNEKTPOEMKOCTh
IJIOCKOTO KOHAEHCATOpa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7126

107

HapannenLHoe COCINHCHUC
KOHACHCATOPOB

bubmuoreka [JOK
https://m.edsoo.ru/ff0c72c0

108

IlocnegoBaTenpHOE COSIUHEHNUE
KOHACHCATOPOB

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c72c0

109

3Hepr1/m 3apsAKCHHOTO
KOHACHCATOPAa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c72c0




110

Pemenue 3amau

111

JIBr>keHure 3apsiKEHHOM YaCTHULIbI
B OJIHOPOJHOM JJIEKTPUUYECKOM
noJjie

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c7838

112

Pemenue 3amau

113

O00011eHNEe U CUCTEMATU3 AL
3HaHUH N0 TeMe "DIEeKTpUIEcKoe
mnoie"

114

KonTponsHas pabora o teme
"Onexrpuueckoe moie"

115

Cuna Toka. [ToCcTOSTHHBIN TOK.
VYcnoBus CyiecTBOBaHUS
MTOCTOSTHHOTO JIEKTPUYECKOTO
TOKa

116

Hctounuku Toka. Hanpsokenue u
SC

117

3akon OMa Jyis ydacTKa LEeIH.
DIIEKTPUUYECKOE CONTPOTHUBIICHHE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

118

3aBHCUMOCTh COITPOTUBJICHHUA
OJHOPOJHOTI'O IMTPOBOAHHKA OT €I'0
JJIMHBI U IJIoIaan IomnepeuyHoro
CCUCHUA

119

YaenpHOE COIIPOTUBJICHUEC
BelecTBa. Penienue 3agau

120

HOCJ’IG,[[OB&TCJ'ILHOC,
napajisieJIbHOC, CMCIIAaHHOC
COCANHCHUC ITPOBOAHUKOB

121

Pacuér pa3zBeTBIEHHBIX




aneKTpudeckux ueneu. [pasuna
Kupxroga

122 Pemenue 3anau

123 Pabota anekTpudeckoro Toka.
3akon xoynsa —Jlenma

124 Pemenue 3amau
MOIIHOCTH 3JIEKTPUUECKOTO

125 ToKa. TemmoBas MOIIHOCTb,
BBIJIEJIsIEMAsi HAa PE3UCTOPE

126 Pemenue 3agau

127 O/1C u BHyTpeHHEE
COTIPOTHBIICHUE UCTOYHHKA TOKA
3axon OMa U1 OJTHOM

128 (3aMKHYTOM) AJIEKTPUUECKOM
Lenu

129 Pemenne 3amau

130 MOoIIHOCTE UCTOUYHHKA TOKA

131 Kopotkoe 3ambikanne

132 Konpnencarop B nenu
MOCTOSIHHOTO TOKa

133 Permrenue 3agau
Pemenue 3agau o teme

134 "ITocTOSTHHBIN AIEKTPUUECKUI
TOK"
Pemrenue 3agau mo reme

135 "I1OCTOSIHHBIN 2JEKTPUUYECKUI

TOK




136

Pemenue 3amau o reme

"I1OCTOSIHHBIN 27EKTPUUECKUI

TOK"

137

O000111eHNE U CUCTEMATH3AIIU
3Hanui 1o teMe "T1oCcToSIHHBII
ANIEKTPUYECKHM TOK"

138

KonTponsnas pabora o teme

"[1OCTOSIHHBIN 7EKTPUUYECKUI

TOK"

139

DnexTpuyeckas IpoBOJUMOCTh
Pa3IUYHBIX BEIECTB.
DNEeKTPUYECKUIA TOK B METAIIJIAX.
CBepXnpoBOIMMOCTb

140

DIIEKTPUYECKHI TOK B pacTBOpax
U pacIjiaBax JIEKTPOJIUTOB.
3akonsl Dapanes nus
ANIEKTPOJIN3a

bu6moreka [IOK
https://m.edsoo.ru/ff0c82ba

141

DIIEKTPUYECKUI TOK B ra3ax.
[Ina3zma

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae

142

DIIEKTPUYECKUI TOK B BaKyyMe.
Bakyymubie npu0Oopbl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c88be

143

DNEeKTPUYECKUM TOK B
MOJIYIPOBOIHUKAX

bubmuoreka [JOK
https://m.edsoo.ru/ff0c84ae

144

[TonyrnpoBOAHUKOBBIE TPUOOPHI

bubmuoreka [JOK
https://m.edsoo.ru/ff0c84ae

145

DuU3NYECKUN IIPAKTUKYM I10 TEME
"N3mepenue cuiibl TOKa U
HaIpsDKEHUS B LIENU




MOCTOSTHHOTO TOKA MPH IMOMOIIX
aHaJIOTOBBIX U U (PPOBHIX
M3MEpPUTENbHBIX TPUOOPOB" UIU
"3HaKOMCTBO ¢ U (PPOBOIi
naboparopueii mo gusuke.
[Ipumeps! usmepenus
(GU3NYECKUX BETTMYNH TIPU
MTOMOIIIA KOMITBIOTEPHBIX
JTATYUKOB"

146

@uU3NYECKU IPAKTUKYM I10 TEME
"N3yueHne HepaBHOMEPHOTO
JBUKEHHUS C LIETBIO ONIPENEICHUS
MTHOBEHHOM cKkopocTh"”

147

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue yckopeHus mpu
NPSAMOJIMTHEHHOM
PaBHOYCKOPEHHOM JABMKEHUU IO
HaKJIOHHOM MJIOCKOCTU" WIIN
"UccneqoBaHue 3aBUCUMOCTH
IIyTU OT BPEMEHU IpU
PaBHOYCKOPEHHOM JIBMOKEHUU"

148

Ou3nyecKuil MPaKTUKyM 10 TEME
"N3mepeHue ycKopeHust
CBOOOIHOTO ITafieHus" Win
"N3yueHue NBUKEHUS Tela,
OpOIIEHHOTO TOPU30HTAIBHO"

149

Du3N4EeCKUN IPAKTUKYM I10 TEME
"N3ydyeHne IBUKEHUS Tea 110
OKPY’KHOCTH C IIOCTOSIHHOH 110




MOJYJIIO CKOPOCThIO" MM
"HccnenoBanue 3aBUCUMOCTH
reproa oOparieHus
KOHHYECKOI'O MaATHHUKA OT €TI0
napameTpoB"

150

PuU3NYECKUH IPAKTUKYM 110 TEME
"N3mepenue paBHOAEHCTBYIOIIEH
CHWJIBI IIPU JABM)KEHUHU OpycKa 1o
HaKJIOHHOM IJIOCKOCTH" WIIN
"[IpoBepka runoTessbl 0
HE3aBUCHUMOCTH BPEMEHHU
JBUKEHHS OpycKa M0 HaKJIIOHHOU
IUIOCKOCTHU Ha 33JJaHHOE
paccTOsIHHAE OT €r0 Macchl"

151

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBaHue 3aBUCUMOCTH
CHJI YIIPYTOCTH, BOSHUKAIOIIUX B
MpYXUHE U PE3UHOBOM 00Opaslie,
OT uX Aedopmanu’ Uiu
"N3ydyeHune IBUKEHUSI CUCTEMBbI
TeJ, CBSI3aHHBIX HUTBIO,
MEPEKUHYTOH uepe3 JErkuu
0J10K"

152

du3nuecKuil MPaKTHKYM 110 TEMe
"U3mepenue korhdumnmeHTa
TPEHHUsI 110 BETMYUHE YTIOBOTO
ko3¢ duIMeHTa 3aBUCUMOCTH
Frp(N)" unu "UccnenoBanue
JBUKEHHS OpyCKa Mo HaKIIOHHOU




IIJIOCKOCTH C IIEPEMEHHBIM
KO3 PHUIMEHTOM TpeHHs" HIIn
"U3yueHue NBMKEHHS rpy3a Ha
BaJly ¢ TpeHuem"

153

PuU3NYECKU IPAKTUKYM I10 TEME
"UccnenoBanue ycioBUid
paBHOBECHS TBEPAOTO Tea,
HMMEIOIIETO OCh BpallleHUs " UiH
"KoHcTpyupoBanue
KPOHIUTENHOB U pacy€T CUII
ynpyroctu" nnu "M3yuenne
YCTOWYMBOCTH TBEPJIOTO TENA,
HMMEIOIIET0 MJI0aab OMophI"

154

DU3NYECKUH TPAKTUKYM 10 TEME
"NU3mepeHune uMmmysbca Tesa mno
TOPMO3HOMY ITyTH'" WJIN
"N3mepeHue Cuibl TATH,
CKOPOCTH MOJIENN
ANEKTPOMOOUIISI U MOILIHOCTH
cuibl Taru'" win "CpaBHEeHHE
W3MEHEHHUS UMITyJIbCca TeJia C
HMITYJIbCOM CHJIBI" WJTN
"UccnenoBanue coXxpaHeHUs
HMITyJIbCa MPU YIIPYTrOM
B3aUMOIEeHCTBUN" WU
"N3MepeHne KNHETHYECKOU
SHEPTrUH TeJla IO TOPMO3HOMY

yTH

155

DuU3NYECKUN IIPAKTUKYM I10 TEME




"N3y4ueHne u30TepMHUUECKOTrO
nporecca (PeKOMEHJ0BaHO
KCIIOJIb30BaHUE IU(PPOBOH
nabopatopun)" wim "M3ydenue
M30XO0PHOTrO Ipouecca” nin
"N3yuenune n3006apHOTO
niporiecca" unu "lIpoBepka
ypaBHEHUS COCTOSTHUSA"

156

®uU3NYECKU IPAKTUKYM I10 TEME
"U3mepenue ynenpHOM
TEINIOEMKOCTH" MITH
"HccnenoBanue npoiecca
OCTBIBAHHUS BEIleCTBA" MM
"UccnenoBanue agnadaTHOTO
npouecca" nnu "N3yuenne
B3aMMOCBSI3U SHEPTUU
MEXMOJIEKYJISIPHOTO
B3aMMOJICHCTBUS U TEMIIEPATYPHI
KUIIEHUS XUIKOCTEN"

157

DU3NYECKUH TPAKTUKYM 10 TEME
"N3ydyeHne 3aKOHOMEPHOCTEI
HUcnapeHus KUIKoCTen" uim
"U3mepeHue yaenbHOM TerIoThI
naBieHus apaa" unum "M3yuenue
CBOMCTB HACBHIIIIEHHBIX TTAPOB"
win "M3mepenne abcoIIoTHOM
BJI&YKHOCTH BO3/yXa U OLICHKa
Macchl apoOB B MOMEIIEHUH".
W3mepenune koa¢p¢uirenta




MOBCPXHOCTHOI'O HATSXKCHUS

158

Du3NYEeCKUN IIPAKTUKYM 110 TEME
"HaOuroieHne npeBpanieHus
SHEPrUU 3apsHKEHHOTO
KOHJIEHCATOpa B SHEPTHUIO
M3JIY4eHHS CBETOMO1a" WIIH
"N3ydyeHne npoTekaHus ToKa B
LIETH, COACPIKAILEH
KOHJIEHCaTOp" UTn
"Pacnipenenenue pazHoctu
MOTEHIIMAJIOB (HANPSDKEHUs) IPU
MOCJIEIOBATEILHOM COEIMHEHUU
KOHJIEHCATOPOB"

159

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanye CMENIAHHOTO
COEJIMHEHUS PE3UCTOPOB" MIH
"U3mepenue ynenbHoro
COIIPOTUBJICHUS TTPOBOIHUKOB"
uiu "Uccnenosanue
3aBUCHUMOCTH CHJIBI TOKA OT
HaMPSHKEHUS U151 JIaMITb
HakajauBaHus"

160

Ou3nyecKuil MPakTUKyM 10 TEME
"Habnronenune anekTpoiaunsa" uim
"U3mepenue 3apsiia
OJIHOBAJICHTHOT'O MOHA" WMJIN
"UccnenoBanue 3aBUCUMOCTH
CONIPOTHUBIICHUS TEPMOPE3UCTOPA
oT Temneparypsl" win "CHstue




BOJIbT-aMIIEPHOU
XapaKTepUCTUKH auoaa”

161

PesepBHeIit ypok. O600IICHNE 1
CUCTEeMAaTH3aI¥sl 3HAHWA 110 TeMe
"KunemaTtuka"

162

PesepBubIit ypok. O60011eHNE U
CUCTEMAaTH3aIHsl 3HAHWIA 110 TeMe
"Iunamuka"

163

PesepBubiit ypok. O60011eHNE 1
cucremMatu3anus 3HAaHUH 10 TEME
"CraTtuka TBEp0ro Tena"

164

PeseprubIit ypok. O6001eHNE 1
cucreMarusanus 3HAaHUH 110 TEME
"3aKOHBI COXpaHEHHUS B
MexaHuke"

165

Peseprubiit ypok. O6001eHNE 1
cUCTeMaTH3allMsl 3HaHU 110 TeMe
"OCHOBBI MOJIEKYJISIPHO-
KUHETUYECKOM Teopun"

166

PeseprubIit ypok. O6001meHNE 1
CHCTEMAaTU3alMs 3HaHHUH 110 TeEMe
"Tepmoannamuka. TeroBbie
MaIlIuHBI"

167

PesepBusiit ypok. O6001IeHE U
CUCTEMAaTH3al¥sl 3HaHUH 110 TEMeE
"ArperaTHble COCTOSTHUS
BemecTBa. das3oBbie nepexoap!”

168

PesepBHblit ypok. O6001IeHE U




cCucremMaTu3sanus 3HAHHUH 110 TEME
"DnexTpuueckoe mnojue"

PesepBHeIit ypok. O600IICHNE 1
cucreMatu3sanus 3HAaHUH 110 TEME

169 . . 1
"[1OCTOSIHHBIN 27EKTPUUYECKUI
TOK"
PesepBubiit ypok. O60011eHNE U
170 cUCTeMaTH3alMs 3HaHUH 110 TeMe 1
"Toku B pa3nu4HbIX cpeaax”
OBUIEE KOJIMYECTBO YACOB I10 170 16

[TPOI'PAMME







YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECC

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

®uzuka 10 I'.A1.Msaxuies, b.b.byxosues, H.H.Cotckuii. bazoBslii 1 yriy0aeHHbIH YPOBHHU.
Mocksa «IIpocsemienue» 2022..

¢ «COopHHK BopocoB 1 3a1a4 1o ¢usuke mist 10-11 kmaccoB cpenneii 00meoOpazoBaTeIbHON
mikosb». I'.H.Crenanos Cankr-IlerepOypr «Cnenuansnas aurepatypa». 2015 r.

e Ousznka 10-11 «CoopHuk 3amau u 3aganuin» [locobue s ygammxces o01ieo0pa3oBaTeIbHbIX
yupexieHuil. «Muemosuna» Mocksa 2010 .

e «COopHuk 3a1a4 no ¢pusuke» A.Il.PeimkeBuy, I1.A.PeiMkeBruy. Mocksa «IIpocsemienne»
2020 r.

o «KontponsHabie padoTsl o pusuke 10-11 xkmacey. A.E.Mapon, E.A.MapoHn. «IIpocBemenue»
2010 .

e TemaTuueckue KOHTPOJIbHBIE U caMOCTOsITeNbHBIE paboThl o pusuke O.M.I'pomuesa 10- 11
Kiacc. «9k3amen» 2021 r

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

1. Yuebnuk ms oOmeodpazoBarenbHbix opranm3anuii «dusuka» 10 kmacc (0a30BbIi 1
yriyoneHHbiii ypoBHH). ABTOpHIL: ['.5. Mskumes, b.b. byxosues, H.H. Comnkuii moa penakiuei
H.A. ITapdenTtseBoii. M. [Ipocsemenne 2020.

2. B.A. Bonxos. «Iloypounsie pa3pabotku no ¢usuke». 10 kimacc. M.: BAKO, 2016

3. E.A. Mapon, A.E. MapoH. /lugaktndyeckue Marepuaiibl: TecTsl 11 CAMOKOHTPOJIS,
CaMOCTOSITENIbHBIC PaOOThI, pA3HOYPOBHEBBIE KOHTPOJIbHBIC paboThl. M.: [IPODA, 2016

4. E.A. Mapon, A.E. Mapon. JluddepennupoBannsie 3a1auu mo ¢usuke. 10 kmacc. M.:
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