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HOACHUTEJIBHAS 3AIIMCKA

IIporpamma no ¢pusznke Ha ypoBHe cpeaHero odmero od0pasopaHusi papadorana Ha
OCHOBE IOJIO)KCHHH W TpeOOBaHWI K pe3yabTaTaM OCBOCHHS OCHOBHOU 00Opa3oBaTelbHOM
nporpammel, mpencraBicHHEbx B @I'OC COO, a takke ¢ yuéroMm denepalbHONH paboueit
nporpaMmbel BocnuTanus W KoHnenuuu mnpemnopaBaHus ydeOHOTO mpenmera «Du3uka» B
oOpa3oBaTeNnbHBIX ~ OpraHu3amuax Poccuiickoii  ®Denepanuu, peayu3ylONUX OCHOBHBIC
o0Opa3oBaTesbHbIe TIPOTPAMMBI.

[Iporpamma 1o (¢u3uke ompenenser 00g3aTeNbHOE MPEIMETHOE  COJIEpIKAHHME,
YCTaHABJIMBAET PEKOMEHAYEMYIO IOCJIEI0BAaTEIbHOCTh H3YUEHUS TEM U pa3JelioB y4yeOHOIo
mnpeaMera ¢ y4€TOM MEXKIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3€H, JIOTMKM y4eOHOro
mpolecca, BO3pacTHBIX ocoOeHHocTed oOywarommxcs. Ilporpamma mno Qusuke Aaér
MIpE/ICTaBICHUE O LIENAX, COJEp’KaHUM, oO0lel cTpaTeruu oOydyeHHs, BOCIIUTAHUS U Pa3BUTUS
oOyJaronmxcs cpeacTBamMu yueobnoro npeamera «duzukay Ha yriyOnEéHHOM ypOBHE.

N3ydyenne kypca @u3uku yriayOJa€HHOTO YpOBHS IIO3BOJIAET peajlu30BaTh 3ajadyu
npodeccnoHaIbHON OpHEHTAlUK, HAIpPaBJIEHO Ha CO3JaHUe YCIOBUW JUISl TPOSBICHHSI CBOUX
UHTEJJIEKTYaJbHBIX W TBOPYECKHX CHOCOOHOCTEH KaXIbIM OOYy4arolMMCs, KOTOpbIE
HEOOXOIUMBI NIl TPOAOJDKEHHS 00pa3oBaHUS B  OpraHU3alUsAX MpoecCHOHAIBHOTO
00pa3oBaHus MO PA3INYHBIM (PU3UKO-TEXHUUYECKUM U MHKEHEPHBIM CHEIHATbHOCTSM.

B nporpamme mno ¢usuke ompenensroTcs IUIAaHUpYeMble Pe3ylbTaThl OCBOEHHUS Kypca
¢bu3MKM Ha YypOBHE cpenHero oOmero o0pa3oBaHUsA: JHMYHOCTHBIE, MeTalpeJIMEeTHBIE,
npeaMeTHBIC (Ha yriryOnéHHOM ypoBHE). HaydHO-MeTo1010THUeCcKOM OCHOBOM ISl pa3paboTKU
TpeOOBaHUN K JIMYHOCTHBIM, METANpPEAMETHBIM U TPEIMETHBIM pe3ysibTaTaM 00ydJaromuxcs,
OCBOMBIIMX MPOTpPaMMy MO (PU3HUKE HA YPOBHE CpeIHEro odmero oOpa3oBaHus Ha yriayOnEéHHOM
YpOBHE, SIBJISETCSI CHCTEMHO-/IETEIbHOCTHBIN MOIXO/.

[Tporpamma 1o ¢u3MKe BKIFOYACT:

IUIAaHUPYEMbIE PE3YyNbTaThl OCBOEHHUS Kypca (U3HKH Ha YriayOlnEHHOM YpOBHE, B TOM
quclie IpeIMETHbIE PE3YyIbTAThI M0 TOJaM 00Y4YeHHUS;

coziepkanue yueOHoro npeamera « Ou3ukay 1mo rojgaM o0ydeHusl.

[Iporpamma mo ¢Qu3uke MMeeT MPUMEPHBIA XapakTep W MOXET ObIThb HCIOJIb30BaHA
YUUTEISIMU (PU3UKH JUTSI COCTABJICHUS CBOMX PabOUUX MPOTpamMM.

[Iporpamma 10 (Qu3MKe HE CKOBBIBAET TBOPYECKYIO WHHULMATUBY YUUTEIEeH U
MPEIOCTABISIET BO3MOXHOCTU JUISI peaTu3alldd  Pa3jMYHbIX METOJUYECKHX MOAXOJI0B K
MpernojaBaHuio (pU3MKKM Ha YrayOJIEHHOM YpPOBHE IPH YCIOBHUHM COXpPaHEHHUS O00s3aTeNbHOMN
4acTu COJep KaHUs Kypca.

®u3rKa Kak HayKa 0 HauOoJee 00IKX 3aKOHaX MPUPO/IbL, BBICTYIAs B Ka4YeCTBE Y1eOHOTO
mpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIH BKJIaJ B CUCTEMY 3HAaHUN 00 OKpYXaloIeM MUpeE.
HIkonbHBIH Kypc ¢(u3MKM — cHCTEMOOOPa3yIOUIMi Ui €CTeCTBEHHO-HAYyYHBIX YUeOHBIX
IIPEMETOB, MOCKOJIBKY (PU3MUYECKHE 3aKOHBI JIS)KAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XuMuel, ouosorueit, guznueckoir reorpadpueil u actpoHomueil. Mcnonab3oBaHue M aKTHBHOE
npUMeHeHHe (U3NYECKUX 3HAHUN ONpEAETHIIO XapakTep M OypHOe pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B cdepe HSHEpPreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, MOJY4YEHHs HOBBIX
MaTepHalioB C 3aJaHHBIMU CcBoiicTBaMu. M3ydyeHune (u3MKM BHOCUT OCHOBHOM BKJIaJg B
(dbopMUpOBaHME €CTECTBEHHO-HAy4YHOW KapTHHBI MHUpa oOydarouierocs, B (opMHpOBaHHE
YMEHUI NPUMEHSTh Hay4YHBIH METOJ MO3HAHUS IIPU BBITIOJHEHUN UMM y4eOHBIX HCCIEIOBaHUM.



B ocHOBY kypca (hu3HKU Ha YpOBHE CpeaHEro oO0IIero o0pa3oBaHus MOJOKEH Sl UACH,
KOTOPBIE MOKHO paccMaTpHUBaTh KaK IPUHIIUIIBI €M0 TOCTPOECHHUS.

Hoen yenocmuocmu. B cooTBETCTBUM € HEM KypC SABISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3zesioB (U3UKH, BKIIOYAET KaK BOMPOCH! KIACCHUECKOM, TaK U
COBPEMEHHOU (PU3UKU.

Hoea zenepanuzayuu. B cooTBeTcTBHHM C Hell marepuan Kypca ¢(usukum oOBbeIuHEH
BOKPYT (pu3mueckux Teopuil. Bemymmm B kypce siBisiercss (opMUpOBaHHE IMPEICTABICHHHA O
CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BELIECTBE U I10OJIE.

Hoen cymanumapuzayuu. E€ peanuzanus npeanonaraeT UCHojab30BaHuE T'YMaHUTapPHOTO
noTeHuana (Gu3n4eckoi HayKH, OCMBICTICHUE CBS3HM PAa3BUTHUS (PH3HUKH C Pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKHMH, HPABCTBEHHBIMHU U 3KOJIOTHYECKUMHU MPOOIEMaMH.

Hoea npuxnaonoii  nanpaenennocmu. Kypc ¢usuku  yrayOn€HHOTO — ypOBHSA
MIPEIOJIaraeT 3HaKOMCTBO C IIUPOKUM KPYrOM TEXHUUYECKUX M TEXHOJOTMUECKUX MPHIIOKEHUM
M3YYEHHBIX TEOpHUIl U 3aKOHOB. I[Ipu 3TOM paccMmarpuBaroTcs Ha ypOBHE OOLIUX MPEACTABICHUN
U COBPEMEHHBIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHHU.

Hoea Ixonocuzayuu peanusyercs IOCPEICTBOM BBEIACHUS D3JIEMEHTOB COJEp)KaHus,
MOCBAIMIEHHBIX IKOJIOTUYECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbl C Pa3BUTHEM
TEXHHUKH U TEXHOJIOTUH, a Takke 00Cy AeHUsI TPoOIeM pallMOHAIBLHOTO MPUPOOIIOJIb30BAHUS U
9KOJIOTMYECcKOl 0€30MacHOCTH.

OcBoeHne coaepkaHus MPOrpaMMbl MO (U3HKE JTOJDKHO OBITH MOCTPOCHO Ha MPHUHIIMIIAX
CUCTEMHO-AEATEIbHOCTHOTO NoaxoAa. [y Gu3ukuy peanusanus 3TUX NPUHIUIIOB 0a3upyeTcs Ha
WCIOJIb30BAHUU CAMOCTOSITENIFHOTO SKCIIEPUMEHTa KaK MOCTOSHHO JeMCTBYIOIIEro ¢akTopa
yueOHOro mpouecca. [l yrayOGnéHHOTo YpOBHS — 3TO CHCTEMa CaMOCTOSITENBHOTO
YUYEHUYECKOTO SKCIIEPUMEHTa, BKJIIOYAIOMIET0 (POHTAIbHBIE YYEHUYECKHE OTBIThI MpHU
W3y4EeHUHW HOBOTO MaTepHuaia, JIabopaTopHble pabOThl W pabOThl mpakTukyma. [lpu 3TOM
BO3MOXHBI JBa crioco0a peanu3auuu (GU3NYecKoro MpakTukyma. B mepBoM ciiydae MpakTHKyM
npoBoautcs 6o B koHre 10 m 11 kmaccoB, OO TOCHE MEPBOTO W BTOPOTO TOJIYTOIUN B
KaKJOM M3 3THUX KiaccoB. BTopoil croco® — 310 uHTerpauus paboT MpPakTUKymMa B CHCTEMY
1abopaTopHbIX paboT, KOTOPBIE MPOBOJATCS B Mpoliecce u3ydeHus paszzaena (temsl). [Ipu sTom
oJ paboTaMu MPaKTUKyMa MOHUMAETCsI CAMOCTOSITENIbHOE UCCIIEOBAHNUE, KOTOPOE MTPOBOJAUTCS
10 PYKOBOJICTBY CBEPHYTOTO, 0000IIEHHOTO BUAA O€3 MOIIAaroBoil MHCTPYKLUU.

B nmporpammMe no ¢usrke cuctemMa y4eHHYECKOro IKCIEPUMEHTa, TabopaTopHbIX padoT U
MPaKTUKyMa MpPeCTaBlIeHa eIUHBIM MepeuHeM. BoIOOp TeMaTHKH Ui 3TUX BUAOB YUYCHUUYECKUX
MPAKTUYECKUX PabOT OCYILECTBISETCS YYaCTHHUKAMU O0Opa30BaTEIbHOTO IMpoliecca MCXOIS U3
OCOOCHHOCTEl MOYPOYHOIO TUIAHUPOBAaHWSA M OCHamleHus KkaOuHeTa ¢usuku. Ilpu sTOoM
obOecrieunBaeTcs OBJaJieHHE OOYYAIONIMMUCS YMEHHUSMU MPOBOAUTH MPSMBIE U KOCBEHHBIC
M3MEpEeHUs, WCCIIEeNOBaHUS 3aBUCHUMOCTEH (DU3MUYECKUX BEIUYMH M TIOCTAHOBKY OIBITOB IO
MIPOBEPKE MPEIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yAENAETCS PELICHUIO PACYETHBIX M Ka4eCTBEHHBIX 3a1ad. [Ipu sTom
JUIg pacu€THBIX 3a7a4 IPUOPUTETOM SIBIIIOTCS 3aa4M C SBHO 3aJaHHOM M HEABHO 3aJaHHOMU
¢u3n4ecKoil MOJIeIbIO, MO3BOJISAIONINE NMPUMEHATh W3YYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJIHOTO paszfenia Kypca, TaKk U MHTETpUpysd NPUMEHEHHE 3HAaHWM U3 pas3HbIX pas3nenos. s
KayeCTBEHHBIX 3a/lay TMPHOPUTETOM SIBJSIOTCA 3aJaHus Ha OOBsICHEHHE/NpeacKa3aHue
NpoTeKaHust (U3NYECKUX SBJICHUN M MPOIIECCOB B OKPYKAIOLIEH KHU3HH, TpeOyromue BbIOOpa
¢bu3nvecKoit MoIeH Ul CUTYalluU MPAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.



B cootBerctBum ¢ TpeboBanmsiMu PI'OC COO k MaTepHaTbHO-TEXHUYECKOMY
o0ecrieyeHn0 y4eOHOTO Tporecca Kype (U3MKU yriyOJIEHHOTO YPOBHS Ha YPOBHE CPEIHErO
oOmiero oOpa3oBaHUsS JOJDKEH HM3y4yaTbCs B YCIOBHUAX IPEIMETHOTO KabuHera. B kabunere
(bU3UKK JODKHO OBITh HE00X0AUMOE JTabopaTopHOE 000PYIOBAHKE /TS BHITIOTHEHUS YKA3aHHBIX
B IporpamMme 1o (U3MKE YIEHHUYECKHUX OIBITOB, Ja0OpaTOPHBIX paboT W paboT MpaKTUKyMa, a
TaK)Xe JEMOHCTPALMOHHOE 000pyI0BAaHUE.

JemoHcTpaioHHOe 000pynoBaHue (QOpMUPYETCS B COOTBETCTBHU C MPUHIUIIOM
MUHUMAaJbHON TOCTATOYHOCTH U 00ecneuyrBaeT MOCTAHOBKY IEPEUYHCIEHHBIX B IIPOrpamMMe 10
¢u3MKe KIIOYEBBIX JAEMOHCTpAMK /IS HMCCIEJOBAHUS HM3y4aeMbIX SBJICHUH M IPOLECCOB,
SMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUI.

JlaGoparopHoe o0opynOBaHUE UIsl YYEHHUUECKHUX INPAKTUYECKHX paboT Gopmupyercs B
BUJIE TEMAaTUYECKMX KOMIUIEKTOB U 0O0€cleurBaeTcsl B pacuéTe OJHOTO KOMILUIEKTAa Ha ABYX
oOyuaronuxcsa. TeMmarnyeckue KOMILIEKTHI JIaOOpaTOPHOro OOOpYIOBaHUS JOJDKHBI OBITH
MIOCTPOEHBl Ha KOMILJIEKCHOM MCIOJIb30BaHUHM AHAJOTOBBIX M LU(POBBIX NMpHUOOPOB, a TaKkKe
KOMIBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJE IIU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMH LEJSIMU U3Yy4eHUS (PU3HKHU B 00IIeM 00pa30BaHUM SIBIISIFOTCS:

(hopMHpoBaHHME UHTEPECA U CTPEMIICHHSI 00YYarOMIMXCsl K HAYYHOMY M3YYEHHUIO PUPOIbI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEI;

pa3BUTHE TPEICTABICHUH O HAYYHOM MeETOoJe IMo3HaHus U  (HOpMUpOBaHUE
HCCIIEIOBATENIbCKOTO OTHOIIEHHSI K OKPYXKAIOIIUM SIBJICHUSIM;

(hopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa H3y4eHUS OCHOB CTPOEHUS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

(dbopMupoBaHUE YMEHHH OOBSCHSATH SIBJICHUS C UCIOJIb30BAHHWEM (PU3MUECKUX 3HAHUH U
Hay4HBIX JI0Ka3aTeNIbCTB;

(dopMupoBaHHE NPEACTABICHUN O POJIM (U3UKU JUIsI Pa3BUTUSA JPYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIi;

pa3BUTHE MpPEACTaBIEHUN O BO3MOXHBIX c¢epax Oyaymed mnpodeccuoHaIbHON
NeATeNbHOCTH, CBS3aHHBIX C (U3UKOHM, MOJIrOTOBKA K JalbHEHIIeMy OOY4YEHHIO B 3TOM
HalpaBJICHUN.

JlocTiwkeHue 3TUX Lesed oOecrneynBaeTcss pelleHHeM CIEeQYIOIMX 3a7ad B Ipolecce
u3yudeHus Kypca GU3UKU Ha YpOBHE CpelHero oouiero o0pa3oBaHusi:

IpuoOpeTeHue CUCTeMbl 3HaHUH 00 OoOWUX (U3MUYECKHX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOpUsX, BKIIOUAs MEXAHUKY, MOJIEKYSIPHYIO (U3HKY, 3JEKTPOJIMHAMUKY, KBAHTOBYIO (DPU3UKY
U 3JIEMEHTHI aCTPOPU3UKY;

(dbopMupoBaHHE YMEHUH PUMEHATh TEOPETUUECKUE 3HAHUS ATl OObSICHEHUS PU3NYECKUX
SIBJICHUH B IPUPOJE U JUISI IPUHATHUS PAKTHUECKUX PELICHUI B IOBCEAHEBHON )KU3HU;

OCBOEHME CIIOCOOOB pelIeHUs PA3JIMYHBIX 33a]au C SIBHO 33/JlaHHON (pU3HUECKON MOJENbIO,
3aja4y, MOJPa3yMEBAIOLIMX CaMOCTOSTENbHOE CO3JaHHue (U3NYECKOM MOJENH, aJeKBaTHOM
YCJIOBHSAM 33J1auM, B TOM YHCJIE 33a]]a4 NHKEHEPHOT'O XapaKTepa;

MOHMMaHUe (PU3MYECKHMX OCHOB M TPHHLUIOB JEHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTUYECKHX IPOLIECCOB, UX BIUSHUS Ha OKPYXKAIOILIYIO CPENLY;

OBJIAZICHUE METOJaMHU CaMOCTOSTENBHOIO IUIAHUPOBAHMS M MPOBEACHUS (U3NUYECKUX
SKCMEPUMEHTOB, aHalM3a W MHTEepIpeTanuy HWHQPOpMaluu, ONpeAeTeHUs JOCTOBEPHOCTU
MIOJIyYEHHOTO PEe3yJIbTaTa;

CO3JaHHME YCIOBUN JUIsl Pa3BUTHS YMEHUH IPOEKTHO-UCCIENOBATEIbCKOM, TBOPUYECKON
NESITEIBHOCTH;



pasBuTHE HHTEpeca K cepaM npodeccnoHAILHOM NesSTeIbHOCTH, CBSI3aHHOU C (PU3UKOH.

B cootBerctBun ¢ TpeboBanusmu PI'OC COO yrnyOnéHHBI YpOBEHb H3Y4EHUS
yuebHoro mnpeamera «®Pu3MKa» Ha YPOBHE CpPEIHEro oOmero oOpa3oBaHHs BHIOMpAeTCs
00yJaroNUMUCs, TUIAHUPYIOIIUMH IPOJIOJDKEHUE 00pa30BaHUs 1O CHEIHAIBLHOCTAM (DU3HKO-
TEXHUYECKOTO MPOQHIISL.

Ha usydenne pusuku (yriryOon€HHBIA ypOBEHB) Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHus
otBoautcs 340 gacos: B 10 kinacce — 170 vacoB (5 wacoB B Heneno), B 11 kimacce — 170 gacos (5
4acoB B HEICIIIO).

[Ipennaraemslii B mporpamme 1o (pusuke nepeueHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBIISICTCSI PEKOMEHJIOBAHHBIM, YYHTENb JElaeT BHIOOp MpoBeACHUs 1abopaTOpHBIX padoT u
OTIBITOB C YYETOM MHIUBUAYAIBHBIX 0COOEHHOCTEN 00yUaromnXcs.



COJEP)KAHUE OBYYEHUA
10 KJIACC

Paznes 1. Hayunblii MeTo O3HAHUS NPUPOABI.

®msuka — (yHIaMeHTalbHAs Hayka o mpupoje. HaydHelii MeToa MO3HaHUS U METOJBI
UCCIIEI0OBAaHUS (PU3NYECKUX SBJICHUMH.

DKCIIEpUMEHT U TEOpHs B MpOLecce MO3HaHUs MpUpoabl. HabnroneHne u sKCriepuMeHT B
¢dusuke.

Crnioco0b1 n3MepeHns (U3NYECKUX BEIMYWH (QHAJIOTOBBIE W IHU(POBBIE M3MEPHUTEIHHBIC
pUOOPHI, KOMIIBIOTEPHBIE JATYUKOBBIE CHCTEMBI).

[TorpemnocT u3mepeHuit Gpu3NUECKUX BEITUUUH (aOCONIOTHASI M OTHOCUTEIbHAS).

MonenpoBanue (U3NYECKUX SIBICHUW M MPOLIECCOB (MarepuaibHas TOYKa, aOCOIIOTHO
TBEPIIOE TEJO, UeATbHAS KUIKOCTh, UACATbHBIN ra3, TOYSUHbIN 3apsan). [ unoreza. duzndeckuit
3aKOH, TPAHUIIBI €r0 IPUMEHUMOCTH. DU3ndecKast TEOpHsl.

Pons m mecto ¢usuku B (GopMHpOBaHMHM COBPEMEHHON HaydyHOW KapTHUHBI MHpa, B
MPAKTUYECKON JESITETbHOCTH JIIO/IEH.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomoi, npaKmMuKym.

N3mepenue cuibl TOKa W HAmpsDKEHUST B IENMHM IOCTOSHHOTO TOKa MpHU TOMOIIU
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTENBLHBIX TIPUOOPOB.

3HakoMCTBO ¢ 1MGpoBoil 1aboparopueit no ¢usnke. [Ipumepsr n3mepenus pusnueckux
BEJIMYHH ITPYU MOMOIIY KOMIIBIOTEPHBIX JATYMKOB.

Pazgen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexannyeckoe aABMKeHHE. (OTHOCHTEIBHOCTh MEXaHMYECKOro JIBWKeHHA. (CucreMa
OTCY€Ta.

[Ipsimas u oOpaTHas 3a7jaul MEXAHUKH.

Paguyc-BekTop MarepuaJbHOM TOYKH, €r0 IMPOEKIHH Ha OCH CHCTEMBI KOOpIMHAT.
Tpaektopus.

Ilepemerienue, ckopocTh (CpeaHssl CKOPOCTb, MTHOBEHHAsi CKOPOCTb) M YCKOPEHHE
MaTEpPHAIBHON TOYKH, UX NMPOEKLIUHU HA OCH CHCTEMbI KOOpAuHAT. CII0’KEHHE NEePEMEILECHUN U
CJIOKEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPAMOIMHENHOE JBIKEHHUE. 3aBUCUMOCTb KOOPJMHAT,
CKOPOCTH, YCKOPEHHUS U IyTH MaTepUallbHOW TOUKH OT BPEMEHH U UX rpaduKu.

CBobosHOe majgeHue. YCKOpeHHe CBOOOAHOTO mHajeHus. J[BuxeHue Tesa, OPOLICHHOTO
IO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH U YCKOPEHMSI MAaTEpUAJIbHON TOYKU
OT BPEMEHH U UX I'papUKH.

Kpuonunelinoe nBukeHue. J[BUKeHUE MaTepUaIbHON TOUKHU [0 OKPYKHOCTH. YIJIOBas U
nuHeWHas ckopocTh. [lepnon m wacrtora oOpamieHus. LleHTpocTpemuTenbHOe (HOpMalbHOE),
KacaTeJIbHOe (TaHr€HIHAIBLHOE) U TIOJHOE YCKOPEHHE MaTepUalIbHONH TOUKH.

TexHudyeckne yCTpPONMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: CHUIOMETP, IBWKECHHE
CHAps/10B, LIETIHbIE, IeCTepEHYAThIE U PEMEHHBIE MTepeaul, CKOPOCTHBIE JTHU(THI.

Jemoncmpayuu.

Monenb cucTeMbl 0TCUETA, WILTHOCTPALUs] KUHEMAaTUYECKUX XapaKTEPUCTUK JIBUKEHUS.

CrniocoObl HccieI0BaHus IBUKECHUH.

Nnmroctpanys npeenbHoro nepexoaa U n3MepeHre MTHOBEHHOM CKOPOCTH.



[IpeoOpazoBanme IBUKCHHIA C UCTIOTH30BAHUEM MEXaHH3MOB.

[Tagenue Ten B BO3AyXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habnronenue nBuxeHus Tena, OpOIIEHHOTO MO YIII0M K TOPU30HTY U TOPU30HTAIBHO.

Hamnpagnenue ckopocTH py JBUKEHUHU MO OKPY>KHOCTH.

[IpeoOpazoBanme yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHHE TyTed, TPACKTOPHUI, CKOPOCTEH IBUKEHUSI OJHOTO M TOTO K€ Tella B Pa3HbIX
CUCTEMaxX OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

N3ydeHne HepaBHOMEPHOTO JBUKEHHUS C LIENIbIO ONIPE/IETICHUSI MTHOBEHHON CKOPOCTH.

WN3mepenue yckopeHus TMpH MPSIMOJIUHEHHOM PAaBHOYCKOPEHHOM JIBIDKEHUH TIO
HAaKJIOHHOM IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JIBUKEHUU.

N3mepenue yckopeHHus: cCBOOOTHOTO MasieHus: (PEKOMEHI0BAaHO HCI0JIb30BaHUE U(PPOBOH
nabopaTopun).

N3yuenue nBuxeHHs Tena, OpOLIEHHOTO rOpU30HTaIbHO. [IpoBepka rumoress! o npsiMon
MIPOMOPLIMOHAIBHOM 3aBUCUMOCTH MEXY JAIbHOCTBIO MOJIETA ¥ HAaYaJIbHOM CKOPOCTHIO Tea.

N3yueHnue nBuKeHMs Teja 1o OKPY>KHOCTH C MTOCTOSIHHOM MO0 MOJYIIO CKOPOCTHIO.

HccnenoBanue 3aBUCUMOCTH TIepHOJa OOpalleHHs KOHMYECKOrO MasTHHKa OT €ro
apameTpoB.

Tema 2. /lunamuxa.

[IepBsiit 3akoH HproToHA. HEpManbHble cucTeMsbl OTcuéTa. [I[pUHIAI OTHOCHTEIBHOCTH
lanunes. HennepuuanbHble CUCTEMBI OTCUETA (OTIpEACTICHUE, IPUMEPBI).

Macca tena. Cuna. [IpuHImMn cynepno3uiu Cui.

Btopoii 3akon HeroTOHA 1J11 MaTepuaIbHON TOUKH.

Tpetuii 3akoH HptoTOHA AJ151 MaTepUaIbHBIX TOUECK.

3aKOH BCEMHUPHOTO TATOTEHUSA. DKBUBAJICHTHOCTh I'PABUTAIMOHHOW U MHEPTHON MacChI.

Cuna TsKkecTH. 3aBUCHUMOCTh YCKOPEHHs CBOOOJHOTO TaJeHUs OT BBICOTHI HaJ
MOBEPXHOCThIO IJIAHETHI M OT reorpaduueckoil mupoThl. J[BikeHue HEOECHBIX Tel M HX
cnyTHUKOB. 3akoHbl Kemepa. [lepBast kocmudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBXyIerocs ¢ yCKOpEHHEM.

Cuna tpenusa. Cyxoe Tpenue. Cuna TpeHUs CKOJBXKEHUS M CHJIA TPEHUS IOKOS.
Kosddunuent tpenus. Cuna conpoTHBIIEHUS NPU ABMKEHUU Tella B JKMJIKOCTH HIIM rase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBUKEHHUSI.

Janenue. ['unpocrarnueckoe nasienue. Cuna Apxumena.

TexHuueckre yCTpOMCTBA M TEXHOJIOTMYECKHUE MPOLECChl: MOAUIMIHUKH, JIBHKEHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpauuu.

Habnronenue ABMKEHUS TN B MHEPLUHUATbHBIX U HEMHEPLUAIBHBIX CUCTEMaX OTCUETA.

[IpuHUIKIT OTHOCUTEIBHOCTH.

Kauenne nByxX HMJIMHIPOB WM WIAPOB PAa3HOM MacCChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEIIbHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHME PaBHOAECUCTBYIOIIEH MPUITIOKEHHBIX K T€Ny CHJI C IPOU3BEACHUEM MaCChl TeJla
Ha €ro YCKOpPEHUE B MHEPLUUAIBHOM CHCTEME OTCUETA.

PaBeHCTBO cuil, BOBHUKAIOIIUX B PE3YJbTAaTe B3aUMO/ICHCTBUS TEIL.

N3mepenune macc 1o B3auMoIeHCTBUIO.

HesecomocTs.



Bec tena npu yckopeHHOM MOABEME U MAJICHUU.

[leHTpOoOEIKHBIE MEXaHU3MBI.

CpaBHeHME CHIT TPEHUS TIOKOSI, KAUYEHUSI U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

W3mepenne paBHOICHCTBYIOMIEH CHJI IPU IBMYKEHUH OpycKa 110 HAKJIIOHHOM IIOCKOCTH.

[IpoBepka THIIOTE3bI O HE3aBHCUMOCTH BPEMEHH JBW)KCHHS OpycKa IO HAKIOHHOU
IJIOCKOCTH Ha 3a/IaHHO€ PAacCTOSIHUE OT €r0 Macchl.

HccnenoBanue 3aBUCUMOCTHA CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKHHE U PE3UHOBOM
oOpasiie, oT ux aedopmarium.

N3yuenune nBUKEHUS CUCTEMBI TEJ, CBI3aHHBIX HUTHIO, IEPEKUHYTOM Uepes JErkui OJIoK.

N3mepenue kordduirieHTa TpeHUs M0 BETWYMHE YTIIOBOTO KOY(PPHUIIMEHTa 3aBUCUMOCTH
Frp(N).

UccnenoBanme nBWXKEHHS Opycka TI0 HAKJIOHHOM TUIOCKOCTH C  TE€PEMEHHBIM
K03 purmeHToM TpeHus.

N3yuenune nBMKEHUS rpy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AobcomoTHO TBEpOE Teno. [locTynaTenbHOE M BpamareabHOe ABMKEHHUE TBEPAOTO TeEa.
MoMeHT CuJIbl OTHOCHUTEIBHO OCH BpamieHus. [lnedo cumbl. ClokeHHE CHII, TPHIOKEHHBIX K
TBEpIOMY Teny. LleHTp TsxecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TeJa.

YcroitunBoe, HEYCTOMYHMBOE, O€3pa3InyHOE PaBHOBECHE.

TexHuyeckne yCTpONCTBAa M TEXHOJOTMYECKHE MPOILECChl: KPOHIITEWH, CTPOUTEIbHBII
KpaH, peméTdarbie KOHCTPYKIIHMH.

Hemoncmpayuu.

VYcnoBusi paBHOBECHS.

Bunsl paBHOBECHSI.

Yuenuueckuii sxkcnepumenm, nadvopamopnsvie padomut, RPAKMuUKym.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TEJA, UMEIOIIETO OCh BPALLICHHUS.

KoncTtpynpoBanue KpOHIITEHHOB U PACUET CUJT YIIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOTO TEJIA, UMEIOIIErO IIOIIA/Ib OIIOPHI.

Tema 4. 3akonvl coxpanenus 6 MexaHuke.

NMnynbc mMaTeprallbHOM TOYKH, CUCTEMBlI MaTEpHANIbHbIX TO4YeK. L[eHTp Macc cucreMbl
MaTepuaibHbIX TOUeK. Teopema o IBUKEHHUHU LIEHTpa Macc.

NmMnynbe cuiibl 1 M3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHUsl UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

MoMeHT ummyabca MarepuainbHOM TOuku. IlpencraBiieHHE O COXpaHEHHH MOMEHTa
HMITYJIbCa B EHTPAJIbHBIX MOJIAX.

PaGota cunbl Ha ManoM U Ha KOHEYHOM mepemenieHud. ['paduueckoe mpencTaBieHue
paloThI CUJIBIL.

MOIIHOCTH CUIIBL.

Kunernueckass sHeprus mMaTepuaibHOW TOYKU. TeopeMa 00 M3MEHEHMHM KHUHETHYECKOU
SHEPTrUM MaTePUAILHON TOUKH.

[loreHunanpHble U HEMOTEHUMANIbHBIE cUibl. [loTeHuuanbHas sHeprusi. [loTeHnuanbHas
SHeprusi ynpyro aeGopmMupoBaHHOW MpyXHHBL. [loTeHIMabHAsS YHEPrUs Telda B OJHOPOJIHOM



rpaBuUTallMOHHOM ToJie. [loTeHuuanbHas sHEprust Tejia B TPAaBUTALMOHHOM I0JI€ OJHOPOJIHOTO
mapa (BHyTpH U BHE mapa). Bropas kocmuueckas ckopocThb. TpeTbst KOCMUYECKasi CKOPOCTb.

CBsi3b pabOTHI HEMOTCHIIMATLHBIX CHUJ C U3MEHEHHUEM MEXaHWYECKOW DHEPTUU CHUCTEMBI
TeJ. 3aKOH COXPAaHEHUSI MEXaHUYECKOU SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHeHnue bepHymm Uil MACAIBHOM MKHUJIKOCTU KaK CJIEIACTBHE 3aKOHA COXPaHEHHS
MEXaHUYECKON DHEPTHUN.

TexHuyeckre ycTpOMCTBAa M TEXHOJOTHMYECKUE IMPOLECCHI: JABMKECHHE PAKET, BOJOMET,
KOMEp, MPYKUHHBINA MUCTOJIET, THPOCKOTI, (PUTYPHOE KaTaHUE Ha KOHbKAX.

Jemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE NBUKEHUE.

N3mepenne MOIHOCTH CUIIBL.

N3menenue sHepruu Tena npu COBEPIICHUN PaOOTHI.

B3anMHble npeBpaleHns KMHETUYECKOM M NOTEHIHMAJIBHOW SHEPruil NpU JEHCTBHM Ha
TEJIO CHJIBI TSIKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHne SHepruu P CBOOOHOM I1a/ICHUH.

Yuenuueckuit sxkcnepumenm, nadopamopnvie padomul, nPAKMUKYM.

N3mepenue nmmynbcea Tena no TOpMO3HOMY MYTH.

N3mepenune cuitbl TATH, CKOPOCTH MOJIECITTH DJIEKTPOMOOIIISI U MOIITHOCTH CHJIBI TATH.

CpaBHEHHME U3MEHEHHS IMITYJIbCa TeJla C UMITYJTLCOM CHJTBL.

HccnenoBanue coxpaHeHUsI UMITYJIbCA NPU YIIPYTOM B3aUMOJIEHCTBUM.

N3Mepenne KUHETUYECKOW YHEPTUH TeJla IO TOPMO3HOMY ITYTH.

CpaBHEHHME N3MEHEHHS OTCHIIMAILHON YHEPTUU MPYKUHBI C pa0OTON CHUIIBI TPEHUSI.

Omnpenenenre pabOTHI CHIIBI TPEHUS MPU ABMXKEHUU TeJa M0 HaKJIOHHOW TJIOCKOCTH.

Pa3znea 3. MoJieky/sipHasi pu3uKa 4 TEPMOAMHAMHUKA.

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOU Meopul.

OcCHOBHBIE TIOJOKEHHSI MOJICKYIsipHO-KuHeTnuecko Teopun (MKT), ux ombiTHOE
obocHoBanue. [uddy3us. bpoyHoBckoe amkeHue. XapakTep ABIKEHHUS U B3aUMOJEHCTBUS
YacTull BenlecTBa. MoJienu CTPOCHUS T'a30B, KUJIKOCTEH U TBEPIBIX TENI U OOBSICHEHHUE CBOWCTB
BEIIECTBA HAa OCHOBE 3TUX Mojened. Macca u pasmepbl MoJekyn (atomoB). KomumdectBo
Bemiectsa. [loctossHHas ABoraapo.

TemnoBoe paBHoBecue. TemmepaTypa u cmocoObl e€ u3Mepenus. lllkama Temmepatyp
Llenbcus.

Mogenp uaeanbHOr0 raza B MOJIEKYJIAPHO-KMHETUYECKOW TEOpUM: 4YacTHLbl Tras3a
JBUKYTCSI XaOTUYECKU U HE B3aUMOJIEUCTBYIOT JIPYT C APYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Kmanelipona. AOconioTHas TeMIeparypa
(mkana Ttemmepatyp KenpBuna). 3akon [lanbrona. M3zomporecchl B uAeadbHOM Ta3e C
MOCTOSIHHBIM KOJMYEeCTBOM BermlecTBa. [ paduueckoe mpeacraBieHrue U30MPOIIECCOB: U30TEPMA,
n30xopa, u3obapa.

CBsi3b MEXIy JaBICHHEM U CpeJHEH KWHETUYECKOM HSHEeprued MNoCTynaTelbHOTO
TEIJIOBOTO JIBIXKEHHUS MOJIEKYJI UICAIbHOrO ra3a (OCHOBHOE YpaBHEHHUE MOJEKYISIPHO-
KMHETUYECKOI TEOpUU UACATBHOIO ra3a).

Cesi3p  aOCONIOTHOM  TeMIlepaTypbl TEPMOJWHAMUYECKOW CHCTEMBI CO CpeaHei
KHMHETHYECKOU 3Heprueil NocTynaTeIbHOrO TEMIOBOTO JIBUKEHHUS €€ YaCTHIL.



TexHuueckue yCTPOHCTBA W TEXHOJIOTUYECKHE TPOLECCHl: TEPMOMETp, Oapomerp,
[I0JIy4€HUE HAHOMATEPHAJIOB.

Jemoncmpayuu.

Mogenu IBUKEHUS YaCTHUIl BELIECTBA.

Moens OpOYHOBCKOTO JIBHYKEHUSI.

Buneoponuk ¢ 3anuchio peaibHOro OpOyHOBCKOTO JIBUYKEHUSI.

Huddysus xuarocreit.

Monens onbita LlTepHa.

[IpuTskeHne MOJEKYIIL.

Mopenu KpUCTaNINYECKUX PEIIETOK.

Habmronenue u rccnegoBanne U30MpOIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

HccnenoBanue npouecca yCTaHOBJIEHUS TEIUIOBOTO PABHOBECHUS MPH TEIJIOOOMEHE MEKTY
ropsiueil ¥ XOJOJHOM BOJOM.

N3ydyenne wu30TepMHUECKOro Iporecca (pPEeKOMEHIOBAaHO HCMHOJIb30BaHUE IUPPOBOI
nabopaTopun).

N3ydenune n30XopHOTO Mpoiecca.

N3yuenue nzobapHoro mpoiecca.

IIpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennogvie mawiunol.

Tepmogunamuueckas  (TJZ])  cucrema. 3ajaHue  BHEIIHUX  YCIOBUM  JJIA
TEpMOJMHAMUYECKON  cHUCTeMbl. BHemHume u  BHyTpeHHHME mapameTpsl. [lapameTpbl
TEPMOJUHAMUYECKON CHCTEMBI KaK CPEAHHE 3HAUYEHUs BEJIUYMH, OMHCHIBAIOIINX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano tepmoanHamMuku. CaMOIIPOU3BOJIbHAS PETAKCALNS TEPMOIMHAMUYECKOM
CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogenp uaeaspbHOrO0 rasa B TEPMOJAMHAMUKE — CHCTEMAa YpPAaBHEHMIl: ypaBHEHHE
MenneneeBa—KianeiipoHa U BBIpaKEHHUE ISl BHYTPEHHEW >HEPruul. Y CIOBUS MPUMEHHUMOCTH
9TOM MOJENM: HHU3Kasg KOHLEHTpauusi YacTUll, BBICOKME Temmeparypbl. BrlpaxeHnue nis
BHYTPEHHEH SHEPruu 0JJHOATOMHOI'O UACAIBHOIO rasa.

KBasucrarnueckue u HECTaTUYECKUE MTPOLIECCHI.

DnemeHTapHas paboTa B TepMoauHaMuKe. Beruucienue paboTsl o rpaduky mpoiecca Ha
pV-nuarpamme.

Temonepenaua kak crnoco® HW3MEHEHUS BHYTPEHHEH OHHEPruM TEepMOJIMHAMHUYECKOU
cucTteMbl 6e3 coBepieHus padboTel. KoHBEKIuUS, TEMIOMPOBOIHOCTD, U3ITyYCHHE.

KosnuectBo Temnotsl. Temno€MKOCTh Tena. YAelnbHas W MOJSpHas TEIUIOEMKOCTH
BelllecTBa. YpaBHeHHEe Maiiepa. YienbHas TemjoTra cropanus TomuMBa. Pacuér komuyecTBa
TEIUIOTHI IpH Teronepenaye. [Tonstue 06 annabatHoM mpoiiecce.

[lepBrIif 3ak0H TepMoAMHAMUKU. BHyTpeHHsist sHeprus. KomudecTBo TemnoTsl U padoTta
KaK Mepbl U3MEHEHHUSI BHYTPEHHEN SHEPTUU TEPMOJIMHAMHYECKON CHCTEMBI.

Bropoii 3akoH TepMOOMHAMUKH [UIsl PABHOBECHBIX IPOIIECCOB: 4Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJUHAMHYECKOW CHUCTEMBbl MPOXOAUT EIUHCTBEHHAsl aauadara.
AGcomoTHas TeMmepaTypa.

Bropoii 3akoH TepMOJAMHAMHKHU JJIi HEPABHOBECHBIX IMPOIIECCOB: HEBO3MOXKHO IEpeaaTh
TEIJIOTY OT Oojiee XOJOJHOrO Teina K Oosiee Harpetomy 0Oe3 kommencanuu (Kiaysmyc).
HeobpaTumocTh TpUpoIHBIX TIPOIECCOB.



[Tpunnume! gerctBus TermtoBbix MmamuH. KIT/I.

MakcumanbHoe 3Hauenue KII. [Hukn Kapno.

DKOJIOTHYECKHE aCHEKThl MCIOJIb30BaHUS TEIUIOBBIX JABUTaTeneil. TemioBoe 3arps3HeHue
OKpYKaroILlEel Cpeibl.

TexHuueckre yCTPOMCTBA M TEXHOJIOTHYECKHE MPOIIECCHI: XOJOJMIBHUK, KOHIUIIMOHED,
TU3ENbHBIA 1M KapOIOpaTOpHBIA JIBUTaTeld, NapoBas TypOMHA, TOJYy4YE€HHUE CBEPXHUZKUX
TeMIeparyp, YTHIU3ALMS «TEIUIOBBIX» OTXOJOB C HCIOJIB30BAHMEM TEIJIOBOTO HAacoca,
yTHIM3alUs OMOOPTraHUYECKOTO TOTUIMBA JIJIsl BEIPAOOTKU «TETUIOBOW» M DJIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenue temiiepaTypsl py aquadaTHIeCKOM PAaCIIUPEHUH.

Bosgymnoe orauso.

CpaBHEHHE YIENbHBIX TETUIOEMKOCTEH BEIIECTB.

CriocoObl U3MEHEHUSI BHYTPEHHEHN 3HEPrUu.

UccnenoBanue agunabaTHOro mporiecca.

KomnsroTepHbie MOJI€TH TETUIOBBIX IBUTATENICH.

Yuenuueckuii skcnepumenm, nabopamopusie pabomuvt, nPAKMUKyM.

N3mepenue ynenbHOM TEMI0OEMKOCTH.

UccnenoBanue mpoiiecca OCThIBaHUS BEIIECTBA.

UccnenoBanue agunabaTHOTO mporiecca.

N3yuenne B3aMMOCBSI3U SHEPTUH MEXKMOJIEKYISIPHOTO B3aUMOJICHCTBHSI M TEMIIEPATyphI
KHUIICHUS KUIKOCTEMN.

Tema 3. Acpecammnsvie cocmosanusn eeuwecmea. Dazoevie nepexoowl.

[TapooOpa3zoBanne u KoHAeHcaus. Vicnmapenwe wu KumeHue. YenpHas TeIUioTa
nmapooOpa3oBaHMUsL.

Hacpiiiennele ¥ HeHachllleHHbIE Tapbl. KadecTBeHHass 3aBUCMMOCTb IUIOTHOCTH U
JABJICHUS HACBIIIEHHOTO Tapa OT TEMIIepaTyphbl, UX HE3aBUCUMOCTh OT 00BhEMa HACBIIIEHHOTO
napa. 3aBUCUMOCTb TeMIIEpaTyphbl KUIIEHUSI OT JABJICHUS B )KUIKOCTH.

BnaxxHocth Bo3yxa. AGCOJIFOTHAS 1 OTHOCUTEIIbHAS BIIAYKHOCTb.

Teépnoe Teno. Kpucrammmmueckue u amopdHbie Tena. AHU30TPOIIUS CBOMCTB KPUCTAJIIIOB.
[InaBnenue u KpucTauM3ays. Y AelbHas TerioTa riaBieHus. CyOmumanus.

Hedbopmarnuu tBEpHOTO Tena. Pactsokenue m cxarume. Cosur. Moayns FOnra. Ilpenen
ynpyrux nedopmarmii.

TennoBoe pacIIMpeHHUE KUIKOCTEH U TBEPABIX Te, 00BEMHOE M JIMHEHHOE pacIIUpEeHUe.
AHTapMOHHU3M TEIUIOBBIX KOJICOAHWH YaCTHI] BEIIECTBa KaK MPUYMHA TEIIOBOTO pPACIIUPEHUS
Ten (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue 3HEpruu B (Pa30BBIX EPEX0aaX.

YpaBHEHHE TEILUIOBOTO OaslaHca.

[ToBepxHocTHOE HaTsDKeHHE. KoahdUIIMEHT MOBEpXHOCTHOTO HaTsDKeHUs. KanmusuisipHbie
siBJIeHUs. J[aBieHue 1o UCKPUBIEHHOM MTOBEPXHOCTHIO xKuakocTh. dopmyia Jlamaca.

TexHuueckre YCTpPOMCTBA M TEXHOJOTMYECKHME MPOLIECCHI: KUAKUE KPUCTAILIbI,
COBPEMEHHBIE MaTEPUATIBI.

Jemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HACBILLIEHHBIX TAPOB.

Kunenue. Kunenue npu noHM>XEHHOM JIaBJICHUU.

N3mepenue cuibl MOBEPXHOCTHOTO HATSKEHUS.



OnpITHI C MBUIBHBIMU INIEHKAMHU.

CmaunBaHue.

Kanunnsipueie siBieHus.

Moneny HEeHbIOTOHOBCKOM KUAKOCTH.

CriocoObl I3MEpPEHUS BIAKHOCTH.

HccnenoBanue HarpeBaHusl U IJIaBJICHUS KPUCTAJIIMUYECKOTIO BELIECTBA.

Bunst nedopmaruii.

Habmoienne Maibix aqedopmaituii.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

N3yuenne 3aKk0OHOMEPHOCTEN UCITAPEHUS KUIKOCTEN.

N3mepenue yaenbHOM TEIIOTHI IUIABJICHUS JIbA.

N3yuenune CBONWCTB HACBIIEHHBIX [1apOB.

N3mepenue abCoOTHOM BIaKHOCTH BO3yXa U OIIEHKA MacChl IapoB B IOMELICHUH.

N3mepenue koa¢duiinenTa moBepXHOCTHOTO HATHKEHUS.

N3mepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMaIiii pe3NHOBOr0 00pasiia OT MPHIIOKEHHOHN K HEMY
CHJIBI.

Pa3zpnen 4. DiiekTpoanHamMuka.

Tema 1. Dnekmpuueckoe noe.

OnekTpu3anus Ten U e€ MpOSBICHUs. DIEKTPUYECKUN 3apsan. J(Ba BUAA SIEKTPUUYECKUX
3apanoB. IIpOBOTHWKM, IUAIIEKTPUKH M MOJIYIPOBOJHHUKH. DJIEMEHTAPHBIN DSJIEKTPUUYECKUN
3aps. 3aKOH COXPAHEHUS AIEKTPUYECKOTO 3apsia.

B3aumopericteue 3apsinoB. Toueunsie 3apsiabl. 3akoH Kynona.

DnekTpuyeckoe noJie. Ero neiictBre Ha JIEKTPUUYECKUE 3aPSIIbl.

Hamnpspxkéaaocts  anektpuyeckoro mojist. [IpoOHbId 3apsn. JluHuM  HanpsHKEHHOCTH
ANEKTPUUECKOTO0 N0JIs1. OTHOPOJHOE IIEKTPUUECKOE MOJIE.

[ToTeHIManbHOCTh 3MEKTPOCTATHYECKOTO MMOJIsl. Pa3HOCTh NMOTEHLMAIOB U HANPSKEHHUE.
[loreHumaneHass  »sHeprus  3apAja B DJIEKTPOCTAaTUYECKOM  IIOJIE. [ToTenuman
ANEKTPOCTATUUECKOr0 ToJsA. CBsA3b HANPSHKEHHOCTU MOJISI M Pa3sHOCTH IMOTEHUMAIOB IS
AIIEKTPOCTATUYECKOTO MOJIS (KaK OJHOPOJIHOTO, TaK U HEOTHOPOJIHOTO).

[IpuHUHMI Cyneprno3uuu JIEKTPUYECKUX MTOIEH.

[Tone toueunoro 3apsima. Ilome paBHOMepHO 3apspkeHHOUM cdepbl. Ilone paBHOMEpHO
3apshkeHHOro mo o0bEmy miapa. Ilonme paBHOMEpHO 3apsKeHHOW OECKOHEYHOM IUIOCKOCTH.
Kaprunbl nuHMi HAaOpsHKEHHOCTU 3TUX MOJIEH M SKBUIIOTEHIUAIBHBIX TOBEPXHOCTEM.

[IpoBOAHMKY B 3IEKTPOCTATUUECKOM I10JI€. Y CIOBUE PABHOBECHUS 3apsIOB.

JIMBIIEKTPUKY B 3JIEKTPOCTATUYECKOM M0JI€e. J{u3neKkTpuieckas MpoOHUIIaeMOCTh BEIIECTBA.

Kounpnencarop. DneKTpoEMKOCTh  KOHJEHCATOpA. ONEeKTPOEMKOCTh  IIOCKOTO
KOHJICHCATOPA.

[TapannensHoe  coenuHeHHWe  KOHJeHcaTopoB.  IlocnemoBarenbHOE — COEIUHEHUE
KOHJIEHCATOPOB.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

JIBUKEeHHE 3apsHKEHHON YacTHUIbI B OJTHOPOAHOM 3JIEKTPUUYECKOM TOJIE.

TexHuueckre yCTpoCTBa M TEXHOJOTMYECKHE IMPOLECCHI: JIEKTPOCKOI, 3IIEKTPOMETP,
ANIEKTPOCTATUYECKAS 3aIUTA, 3a3eMJIICHUE DIEKTPONPHUOOPOB, KOHICHCATOPHI, reHepaTop Bax e
I'paada.

Jemoncmpayuu.



YeTpoCTBO U IPUHLUII JEHCTBUS dJIEKTPOMETPA.

DNEKTPUUECKOE MO0JIE 3aPSHKEHHBIX IIAPUKOB.

DNEKTPUUECKOE TOJIE IBYX 3aPSKEHHBIX IJIACTHH.

Monens anekTpocraTuieckoro reaepatopa (Ban ne ['paada).

[IpoBOAHUKH B 3IEKTPUYECKOM IOJIE.

DNeKTpOoCTaTUYECKas 3alluTa.

YCTpolCcTBO M ACMCTBHE KOHJAEHCATOPA MOCTOSHHOW M IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATopa OT IUIOIIaJu IUIACTHH,
PACCTOSTHUSA MEXK/Ty HUMH U TUAJICKTPUIECKON TPOHUIIAEMOCTH.

DHeprus MEeKTPUYECKOTro MOJIs 3apsyKEHHOTO KOHAEHCATOPA.

3apsaka u pa3psKa KOHIEHCATopa Yyepes pe3nucTop.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

OneHka cul B3aMMOJICHCTBUS 3apsKEHHBIX Tell.

Habmronenue npeBpalieHust SHEPTUU 3apsDKEHHOTO KOHAEHCATOpa B SHEPIHIO U3ITYUEHHUS
CBETO/INO/1A.

N3ydeHnue nmpoTekaHus TokKa B IIEMH, COJIepKalieil KOHIeHCcaTop.

Pacnipenennenne pa3sHOCTM MOTEHUHUANIOB (HANpsOKEHHs])) MPU  MOCIEAO0BATEIHLHOM
COEJIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsiga KOHIEHCATOPa Yepe3 pe3UcTop.

Tema 2. Ilocmoannwlil I1eKmpu4ecKuil mok.

Cuna toxka. [TocTosIHHBIN TOK.

VYcnoBus CyIIECTBOBAHMSI IOCTOSIHHOTO — AJIEKTPHUYECKOrO TOKA. VICTOUHMKM TOKA.
Hamnpsoxenne U u DJ1C E.

3akoH OMa Jyis ydacTKa LEeTH.

ONEeKTpUYECKOE  CONMPOTUBJIEHUE.  3aBUCHUMOCTb  CONPOTHUBJIEHUS  OJHOPOIHOTO
MPOBOJHUKA OT €ro JUIMHBI M IUIOIIAAU IONEPEYHOr0 CEYEHUs. YIENbHOE CONPOTUBIICHUE
BEILIECTBA.

[locnenoBarenbHOE, MapayieIbHOE, CMEIIAHHOE COEJUHEHUE IMPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX deKTpuueckux uene. [Ipasmia Kupxroda.

PaboTa anekTpuueckoro Toka. 3akoH Jxoynsa—Jlenna.

MonIHOCTh 3JEKTPUYECKOTO TOKA. TeroBast MOUTHOCTb, BbIJIESEMAsl HA PE3UCTOPE.

OJIC u BHYTpEHHEE COINPOTHUBJICHUE MCTOYHHMKA ToKa. 3akoH Oma g TOJHOM
(3aMKHYTOM) 2NeKTprUecKoi 1enu. MoIHOCTh HCTOYHNKA Toka. KopoTkoe 3aMbIkaHUe.

KonpeHcarop B 11enu NOCTOSIHHOTO TOKA.

TexHuueckre yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECChl: amMIepMETp, BOJIbTMETD,
peocTaT, CUETYMK IEKTPUUECKON SHEPTUU.

Hemoncmpauuu.

N3mepenue cuibl TOKa U HAPSHKEHUS.

HccnegoBanue 3aBUCUMOCTH CHIJIBI TOKa OT HANPSKEHHUS JJs PE3UCTOPa, JIAMIIBI
HaKaJIUBaHUs U CBETOUO/IA.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOHIAAH
MOINEPEYHOI0 CEYEHUsI U MaTepHuaa.

HccnegoBanue 3aBUCUMOCTH CWJIBI TOKa OT CONPOTUBICHHUS TP TOCTOSIHHOM
HaIPsKEHUU.

[Ipsimoe uzmepenne DJIC. KopoTkoe 3amMblkaHUE TaJIbBAHUYECKOTO AJIEMEHTA W OLICHKa
BHYTPEHHETO CONPOTUBIICHUS.



Crioco0bI coeiMHEHUsT UCTOYHUKOB ToKa, DJ1C Oarapeii.

HccnenoBanue pa3HOCTH MOTEHLMAIOB MEX/y MOJIFOCAMU MCTOYHUKA TOKA OT CHJIBI TOKa
B LICTIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue cMeaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepenue yaenbHOTro CONpOTUBIIEHHS IPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HAIIPSDKEHUS JUIs JIaMITbl HAKaJIUBaHMSL.

YBenuueHue npezena u3MEpeHus amnepmeTpa (BOJIbTMETPA).

N3mepenue 3/1C 1 BHYTpEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

Wccnenosanue 3aBucumoctu D/1C rajibBaHMUECKOT0 3JIEMEHTa OT BPEMEHHU ITPU KOPOTKOM
3aMBIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEX/Y MOJIFOCAMU MCTOYHUKA TOKA OT CHJIBI TOKa
B IICTIH.

HccnenoBanue 3aBUCMMOCTH OJIE3HON MOITHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunsix cpeoax.

DnexTpuyeckass MNPOBOAMMOCTh PA3IMYHBIX BEIIECTB. OJEKTPOHHAs MPOBOJUMOCTh
TBEPABIX ~ METAJIOB.  3aBUCUMOCTh  CONPOTHBIEHUS  METaNIOB  OT  TeMIepaTyphl.
CBepXnpoBOAUMOCTb.

DIeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3IEKTPOHHBIX ITYYKOB.

[HonynpoBoanuku. CoOcTBeHHass W MpPHUMECHas MPOBOJUMOCTb IOJYPOBOJHHUKOB.
CgoiictBa p—n-nepexona. [lomynpoBoIHUKOBBIE TPHOOPHI.

DJIEKTPUYECKUI TOK B DJIEKTPOJIUTAX. DJIEKTPOJUTUYECKAs AUCCOUMUALMSA. DJIEKTPOJIHU3.
3akonsl Dapanes 114 SIEKTPOIIN3A.

DnekTpudyeckrii TOK B razax. CaMOCTOSITENbHBII M HECAMOCTOATENIbHBIN pa3psijl.
PaznuuHble TUIIBI CaMOCTOSTENBHOTO paspsiaa. Monuus. [1nazma.

TexHuueckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHUE: TIa30opa3psaHble JIAMIIbI,
AIIEKTPOHHO-JTy4eBasi TPyOKa, MOIYHNPOBOJAHHUKOBBIE NMPUOOPHI: IUOJ, TPaH3UCTOp, (poTomuon,
CBETOJMOJ, TallbBaHWKa, padUHUPOBAHUE MEIU, BbIIUIABKA AQJIIOMHUHHUSA, JJIEKTPOHHAS
MHKPOCKOTHS.

emoncmpayuu.

3aBUCUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

3akoHsl 3ekTposinza Dapanes.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3AyXa.

CpaBHEHME IPOBOIUMOCTH METAJLJIOB U TIOJIYIIPOBOJHUKOB.

OaHOCTOPOHHSSI TPOBOJAUMOCTD AUO/IA.

Yuenuueckuii sxkcnepumenm, nadvopamopuvie padbomut, nPAKMUKyM.

Habmronenue snextponusa.

N3mepenue 3apsiga 0THOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCMMOCTH COMTPOTHUBIICHHS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH IUOJA.

Du3u4ecKHil MPAKTUKYM.

CriocoObl u3MepeHus GU3NUECKUX BEIMYUH C MCIIOIh30BAHHEM aHAJIOTOBBIX U MU(POBBIX
W3MEpPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUYUKOBBIX CHCTeM. AOCOJIOTHBIE U
OTHOCHUTENIbHBIE  TOTPEIIHOCTH W3MepeHuid  ¢usnyeckux BenudwH. OlleHKa TpaHUI
IIOIPELIHOCTEN.



[IpoBeneHne KOCBEHHBIX W3MEPEHHWH, WCCICIOBAaHWA 3aBHCHUMOCTEH  (pU3MUecKux
BEJIMYHUH, MPOBEPKA MPEATIOKEHHBIX TUIOTE3 (BBIOOp M3 paldOT, ONMMCAHHBIX B TEMATUYECKHUX
pazznenax «Y4eHUUeCKUi SKCIIEPUMEHT, 1ab0opaTopHbIe paboThI, IPAKTHKYM).

MexnpeamerHble CBSI3HU.

Nzyuenne kypca ¢usuku yrayonéHHoro ypoBHs B 10 Kiracce OCyIIECTBISIETCS C yIETOM
COJIEp/KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpaduu v TEXHOJIOTHH.

Mestcnpeomemmnvie noHAmMUA, C6A3AHHbIE C UYUEHUEM MEMO008 HAYYHO20 NOZHAHUA:
SBIICHHE, HAYYHBIH (akT, TUmoTe3a, (u3nyeckas BEIUYMHA, 3aKOH, Teopws, HaOIroIeHHeE,
AKCIEPUMEHT, MOJIETIUPOBAHUE, MOJEIb, U3MEPEHNE, IOTPELLIHOCTH U3MEPEHUN, U3MEPUTENbHbIE
puOopsl, UPpoBas 1adopaTopusl.

Mamemamuka: pelieHUEe CUCTEMbl ypaBHeHHU. JlunelHas QyHkuus, mapadoa,
runep6oia, ux rpaduku u cBoiicta. Tpuronomerpuueckre pyHKINUN: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHO€ TPUTOHOMETPUYECKOE TOXAECTBO. BEKTOphl M MX MPOEKIUH Ha OCU
KOOPJIMHAT, CJI0KEHUE BEKTOPOB.

Buonozua: mexannyeckoe IBUKEHUE B XKUBOW mpupoze, iupdysus, ocMoc, TemIo00MeH
KUBBIX  OPraHU3MOB, TEIUIOBOE  3arpsi3HEHHE  OKpYXKalIled  cpeapl,  yTHIM3AIUSg
OMOOPraHNYECKOT0 TOIJIUBA JJIS BBIPAOOTKH «TEIUIOBOW» M 3JIEKTPOIHEPTUH, MOBEPXHOCTHOE
HaTSKEHHE U KallWUIIPHBIE SBJICHUS B IPUPOJIE, JNEKTPUUECKUE SBJICHUS B )KUBON IPUPO/IE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, oJydeHre HaHOMAaTepHaJloB, TETJIOBbIE CBOMCTBA TBEPABIX T, KUJIKOCTEH U
ra3oB, JKHUJIKHE KPHUCTAJUIbL, JJIEKTPUYECKUE CBOWCTBA METAJUIOB, AIIEKTPOJIMTHYECKAS
JUCCOLMALMS, TAIbBAaHUKA, YIEKTPOHHASI MUKPOCKOTIHS.

T'eozpagpua: BnaxxHOCTh BO3/yXa, BETPhI, OAPOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue IBUKEHHUN C UCIOJIb30BAHUEM MEXaHU3MOB, YUET CYXOro U
KUJAKOTO TPEHHUS B TEXHUKE, CTATUYECKHE KOHCTPYKIMH (KPOHIUTEHH, peméryarbie
KOHCTPYKIMH), UCIIOJIb30BaHUE 3aKOHOB COXPAHEHUS! MEXaHUKH B TEXHUKE (TUPOCKOI, BOAOMET
U Jpyrue), JBUTATelb BHYTPEHHETO CropaHus, MapoBas TypOuHA, OBITOBON XOJIOJAUJIBHUK,
KOH/IULIMOHEP, TEXHOJIOTMM IOJY4YEHHS COBPEMEHHBIX MaTepHaioB, B TOM 4HCIIE
HAaHOMAaTepualoB, M  HAHOTEXHOJIOTHM,  DJIEKTPOCTATUYECKas  3alluTa,  3a3eMJICHUE
ANIEKTPOTPUOOPOB, ra30pa3psIHbIC JaMIIbl, ITOJIYIPOBOJHIUKOBbIE TPUOOPHI, rajbBaHUKA.



IUDIAHUPYEMBIE PE3VIJIbTATbBI OCBOEHUA ITIPOTPAMMBI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUAJINMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE Pe3yJabTAThI OCBOCHHS yudeOHOTro mpeameTa «Du3nuka» JOJDKHBI OTPAXKATh
TOTOBHOCTh M CIIOCOOHOCTH OOY4aIONIUXCS PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMi, TO3UTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIHUOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIeCTBa,
paciupeHne >KU3HCHHOTO OIBITa M ONBITA JCATCILHOCTH B MPOIECCE peaTn3alliil OCHOBHBIX
HaIpaBJICHUW BOCIIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

rPakKIaHCKOT0 BOCTIMTAHUS:

e chopMHUPOBAHHOCTh TPAKIAHCKOW TO3HMIMHA OOYYAIOMIErocs KaKk aKTHBHOTO W
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

® [PUHATHE TPAJAUIUOHHBIX OOIICUETOBEUCCKAX T'YMAHUCTUICCKUX M JIEMOKPATHICCKUX
IIEHHOCTEH;

® TOTOBHOCTHh BECTH COBMECTHYIO JCATEIHLHOCTh B HHTEPECAX IPakJIaHCKOTO OOIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpraHU3aIl1H;

® yMCHHE B3aMMOJICHCTBOBATh C COIMAIBHBIMH WHCTHTYTAMH B COOTBETCTBHHM C HX
(GYHKIMSMY ¥ Ha3HAYCHUEM;

® TOTOBHOCTbh K T'YMaHHUTAapHOU M BOJIOHTEPCKOM JEATEIBHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMHUPOBAHHOCTh POCCHMCKOM TPaXTAHCKOHN HICHTUYHOCTH, TATPUOTU3MA,

® I[IEHHOCTHOE OTHOIIEHHE K IOCYJapCTBEHHBIM CHUMBOJIAM, JOCTH)KEHUSM POCCHHCKUX
y4€HBIX B 007aCTH (PU3UKU U TEXHHKE.

AYXOBHO-HPABCTBEHHOT0 BOCIINTAHMSA:

e chopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUHUECKOTO TIOBEICHUS;

e CIOCOOHOCTh OLIGHUBAaTh CUTyallMI0 M MOPUHUMATh OCO3HAHHBIE  PEIICHHUS,
OpUEHTHUPYSICh Ha MOPAJbHO-HPAaBCTBEHHbIE HOPMBbI M IICHHOCTH, B TOM 4YHCIIE B
NEeSITeNIbHOCTH YUYEHOTO;

® 0CO3HAHHE JUYHOTO BKJIAJa B IOCTPOCHHUE YCTONYMBOTO OYIyLIETO.

3CTETHYECKOr0 BOCIIMTAHMS:

® OCTETHYECKOE OTHOUIEHHME K MHpPY, BKIIOYas HSCTETUKY HAy4yHOTO TBOPYECTBA,

MIPUCYIIETO (PU3NYECKOMN HayKe.
TPYAOBOr0 BOCIIUTAHMSA:

e UHTEpeC K pa3nuyHbIM chepam MpodeccuOHATbHON IEeSITeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PM3UKOI M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOP OymyIIei
npodeccuu U pearn30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI;

® TOTOBHOCTh M CHOCOOHOCTH K 00pa30BaHMIO M CaMOOOpPa30BaHUIO B 001acTH (U3UKH
Ha TMPOTSKEHUH BCEH KU3HHU.

IKOJIOTHYECKOr0 BOCIIMTAHMS:

¢ c(hopMUPOBAHHOCTH SKOJOTHYECKON KyIbTYphI, OCO3HAHHE TJIO00AILHOTO XapakTepa
9KOJIOTHYECKUX MPOOIIeM;

® IJIAaHUPOBAaHUE M OCYIIECTBICHUE EHCTBUI B OKpYXKaIOIIEH cpefie Ha OCHOBE 3HAHUS
1[eei yCTOWYMBOTO PAa3BUTHS YEIIOBEUECTBA;



pacIIupeHue OmbITa JACATEIPHOCTH JKOJOTWYECKOW HANpPaBIIEHHOCTH Ha OCHOBE
MMEIOIIUXCS 3HAHUM TI0 (PH3HUKE.

HEHHOCTU HAYYHOTO IMO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuTHS (PU3HUECKON HAYKH;
OCO3HAHME IEHHOCTH HAyYHOH JEATENIbHOCTH, TOTOBHOCTh B IPOIECCE H3YUCHHUS
(GU3UKKH  OCYIIECTBIATH  MPOEKTHYI0 W HCCIEIOBATENbCKYIO  J€ATEIbHOCTD
WHAWBHYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeabHbIE YHUBEPCAJIBHBIC y‘leﬁﬂble JecTBUSA
ba3oBble Jornveckue geiicTBusi:

CaMOCTOSITENIEHO (POPMYIHPOBATh U AKTyaIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €&
BCECTOPOHHE;

OTIPEJICIIATH TSN JeATSIILHOCTH, 33]1aBaTh MapaMeTPhl M KPUTEPHH UX JTOCTHIKEHUS;
BBISIBJISITh 3aKOHOMEPHOCTH W NPOTHUBOpPEUMs] B pacCMaTpUBaeMbIX (PU3UUECKHUX
SIBJICHUAX,

pa3pabaTeiBaTh TIUIAH pEIICHHS MpoOJeMbl ¢ y4ETOM aHalM3a HMMEIOIIUXCS
MaTEepHAIBHBIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JCATEIBHOCTh, OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IEISM,
OIICHUBATh PUCKH MOCIIEACTBUN NESTEILHOCTH,

KOODAMHUPOBATh W BBINOJHATH PAabOTy B YCIOBUSX PEaJbHOTO, BHPTYAIBLHOTO H
KOMOMHUPOBAaHHOTO B3aMMOJICHCTBUS;

pa3BUBaTh KPEaTHBHOE MBINUICHUE NP PEIICHUH )KH3HEHHBIX MPOOIIEM.

Ba3oBble ucciienoBarTebCcKHe NelCTBUA

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATHAMHU U METOJAaMH (DHU3HUECKOM
HAYKH;

BJIQJICTh HABBIKAMHU y4COHO-HCCIICIOBATEILCKOH M IMPOCKTHOW JIEATEIHHOCTH B
o0nacTH (PHU3UKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSTEIBHOMY ITOMCKY
METOJIOB peIIeHUs 3a1ad (U3UYSCKOro COJCPIKAHUSA, IPUMEHEHHUIO pa3IMYHbIX
METO/IOB MO3HAHMS;

BJIQJICTh BUJAMHU JICSATEIBHOCTH TI0 MOJYYCHHUIO HOBOTO 3HAHUS, €r0 MHTEPIIPETALINH,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX Y4EOHBIX CUTYALUAX, B TOM YHCIIC TIPU
CO3J[aHUH Y4EOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISIT NIPHUYUHHO-CIICIICTBEHHBIC CBS3W W aKTyaJIM3HpPOBATh 3a/iady, BBIIBUTATh
TUIoTe3y € PpelICHUs, HaXOOUTh AapryMEHThl JUIsl JIOKAa3aTejlbCTBa  CBOMX
yYTBEPXACHUMN, 33/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYECHHBIE B XOJ€ pEIIeHUs 3aJauyd pPe3ylbTaTbl, KPUTUYECKU
OIICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;
CTaBUTh U POPMYITHPOBATH COOCTBEHHBIE 33/1a4H B 00pa30BaTEIbHON JIEATEIBHOCTH, B
TOM YHUCJIE IPH U3YYCHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIIHsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PHU3MKE B MPAKTUYECKYIO 00IACTh KUZHEACITETbHOCTH;
yMeTb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeil;



BbIIBUI'aTb HOBBIC UJICHU, IPCAJIaraTb OpUTrnHAJIbHBIC IMTOAXO0AbI U PCIICHUSA,
CTaBHUTb HpO6JICMbI " 3a7la4u, JOIMMYCKA0IHUEC AJIbTCPHATUBHBIC PCIICHUA.

Pabora ¢ undopmanueii:

BJIQJIETh HABBIKAMHM TOJy4eHUS HHGOpManuu (U3NUYECKOTO COJEpXKAHUIA U3
HUCTOYHUKOB pa3HbIX THUIOB, CAMOCTOSATEIbHO OCYIIECTBIATh IOUCK, aHau3,
CHCTEMATH3alMI0 W HWHTEPIPETAUUI0 HHPOPMAIMK PpaA3IUYHBIX BHIOB U (POpPM
MIpE/ICTaBIICHMUS;

OILICHUBATh JJOCTOBEPHOCTbh UH(POpPMALINH;

HCII0JIb30BAaTh CPEJICTBA MH(MOPMALMOHHBIX W KOMMYHUKALlMOHHBIX TEXHOJIOTUH B
pelieHNH KOTHUTHBHBIX, KOMMYHHMKATHBHBIX M OpraHM3allMOHHBIX 3a1a4 C
cobmoienueM TpeOOBaHMM HAPrOHOMHKH, TEXHMKH O€30MacHOCTH, THUTHEHBI,
pecypcocOepexeHusi, MpaBOBBIX M ATHUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30I1aCHOCTH;

co3JaBaTb TEKCThl (DM3MYECKOTO COJEp’KaHUS B pa3iIMuHbBIX (opmarax c Y4€ToM
Ha3HaueHus: MH(OpMAallMM M IeJIEBOM ayIuTOpUH, BbIOMpas ONTHUMAIbHYIO (HOpMYy
MIpe/ICTaBICHMS U BU3YyaIU3alliH.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIEC Y4eOHbIE 1eCTBUS:

OCYIIIECTBJISITH OOIIEHNE HAa ypoKax (PM3UKU U BO BHE-YPOUHOU JIEATETLHOCTH;
paCHOSHaBaTI) HpeJIHOCI)IJ'IKI/I KOH(i)J'II/IKTHBIX chyauHﬁ " CMATYaTh KOH(bJ'II/IKTI)I;
Pa3BEPHYTO W JIOTHYHO M3JIarath CBOIO TOYKY 3PEHHS C HCIOJb30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIIOJIH30BATh MIPEUMYIIECTBA KOMAHIHOW U MHIUBHUIYaIbHON PaOOTHI;
BBIOMpATh TEMATHUKY U METOJbI COBMECTHBIX JIEUCTBHI C YUETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH Ka)kKJI0TO WiIeHa KOJIJICKTHBA;

MPUHUMATH IIEJIM COBMECTHOHW JEeATEIbHOCTH, OPraHW30BbIBATH M KOOPAUHHPOBATH
JIEUCTBUA MO €€ NOCTHKEHUIO: COCTABJIATh IUIAH JACHCTBHI, pacnpeAcsisiTb pPOJIU C
y4€TOM MHEHHHM YYaCTHHKOB, 00CY)X/IaTh pe3ybTaThl COBMECTHOM PaOOTHI;

OIICHMBATh KayeCTBO CBOErO0 BKJIaJa M KaXJIOr0o YJYaCTHHKA KOMAaHIbI B OOUIUI
pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

MpeJiaraTh HOBBIC MPOCKTHI, OIICHUBATh UJCH C IMO3UIIMK HOBHU3HBI, OPUTHHAJIHLHOCTH,
MPaKTUYECKOM 3HAYMMOCTH;

OCYILIECTBIISITh MO3UTHUBHOE CTPATETUYECKOE IOBEJCHHWE B PA3IMYHBIX CHUTYalHAX,
MPOSIBJISATH TBOPYECTBO U BOOOpaKeHUE, OBITH MHUITUATHBHBIM.

PeryisiTuBHbIE YHMBepPCaJIbHbIE YUeOHbIe AeilicTBUS
Camoopranuszanmsi:

CaMOCTOSITENIbHO OCYILIECTBIISITh MO3HABATENBHYIO JIEATEIBHOCTh B 001acTU (PU3UKU U
ACTPOHOMMUH, BBISIBJISITH MIPOOJIEMBI, CTaBUTh U (DOPMYIHPOBATh COOCTBEHHBIE 33/1a4H;
CaMOCTOSTENBHO COCTABJIATH IUJIAH PELICHUs PACYETHBIX U KaUYECTBEHHBIX 3aJa4, IUIaH
BBITIOJTHEHUS MPAKTUYECKON pabOThl ¢ YyUETOM HMEIOIIUXCS PEeCypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U NMPEANIOYTEHNM;

JIaBaTh OLIEHKY HOBBIM CUTYAlLUsIM;

pacimupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTCHUN;

JieNaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 32
pelIeHue;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;



CrocoOCTBOBAaTh (DOPMHUPOBAHHWIO W TMPOSIBIICHUIO JPYAULIMA B 0OnmacTu (Qpu3uKu,
MIOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOHL, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

JIaBaTh OLEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LEIIAM;

BJIAJIETh HAaBBIKAMH TO3HABATEIBHOW pEeQIEKCHH KaK OCO3HAHHUS COBEPLIAEMBIX
JNEHUCTBUN U MBICIIMTENIBHBIX IPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUN;

MCTIOJIb30BaTh MPUEMBI pe(hIeKCHH ISl OLICHKH CUTYAIlMH, BEIOOpA BEPHOTO PELICHHUS;
YMETh OLIECHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHU)KECHUIO;
IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€E PE3YJITATOB JIEATEIBHOCTH;
MIPUHUMATD ce0sl, MIOHMMAasi CBOU HEJOCTATKU U IOCTOMHCTBA;

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;
MPU3HABaTh CBOE MPaBO U MPABO APYrUX HA OIINOKH.

B mponecce AOCTHKCHUSA JIMYHOCTHBIX PE3YJILTATOB OCBOCHHA IPOrpaMMbI I1O (1)I/ISI/IK€ JJIA
YPOBHS CpeIHEro 00IIero o0pa3zoBaHus y 0OyUJaIOIIMXCsl COBEPIICHCTBYETCS SMOIIMOHATBHBIIN
WHTEJUIEKT, TIPE/IIOJIararomui c)OpMUPOBAHHOCTD:

CaMOCO3HAHMUS, BKJIIOYAIOMIETO CHOCOOHOCTh TOHUMATh CBOE 3MONMOHAIBHOE
COCTOSIHUE, BMJIETh HAIIPaBJICHUsI Pa3BUTUS COOCTBEHHOM SMOIMOHAIBHOU cepbl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYIMPOBAHUsS,  BKJIIOYAIONIETO  CaMOKOHTPOJb,  yMEHHE  IMPHUHHMATh
OTBETCTBEHHOCTh 32 CBOE TMOBEJICHHE, CHOCOOHOCTh  QJANTHPOBATBCI K
SMOIMOHAIBHBIM U3MEHEHHSIM H MPOSIBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;;
BHYTPCHHEH MOTHBAIMH, BKIIOYAIONICH CTPEMJICHHE K JIOCTIDKCHHIO LENU U YCIEXY,
ONITHMHU3M, HHUIIMATUBHOCTh, YMEHHUE JICHCTBOBATH, NCXO/IS U3 CBOUX BO3MOXKHOCTEIH;
SMIIATHH, BKIIOYAIONIEH CHOCOOHOCTh MOHMMATh SMOLIMOHAIBFHOE COCTOSIHHE IPYIHX,
YUUTBIBATh €T0 NPH OCYIISCTBICHHUH OOIICHHS, CIIOCOOHOCTh K COYYBCTBHIO M
COIEPEKUBAHHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOMIMX CIIOCOOHOCTh BBICTPAaMBAaTh OTHOIICHUS C
JIPYTHMHU JIIOABMH, 3200 TUTHCSI, IPOSIBIISITH HHTEPEC U Pa3periaTh KOH(IUKTHL.

I[NPEJAMETHBIE PE3VYIJIbTATDI

K koHiy obyuenust B 10 knacce npeiMeTHbIE Pe3yabTaThl Ha YriayOJEHHOM YpOBHE JIOJDKHBI
oTpakaTb c(HOPMUPOBAHHOCTDH y OOyUAIOIUXCS YMEHHUI:

[IOHUMAaTh poOJb (U3UKA B HKOHOMHUYECKOW, TEXHOJIOTMYECKOHM, HKOJOIMYECKOM,
COLIMANIBHOM M 3TUYECKOU cepax NesaTenbHOCTH YeJI0BEKa, pojb U MeCTO (U3UKU B
COBPEMEHHOM Hay4HOU KapTUHE MHpa, 3HAYEHHE OIMCATENIbHOM,
cUCTeMaTH3UpYIOLIe, OOBSICHUTENBHOW M MPOTHOCTHYECKOM (yHKUMH (u3ndeckoi
TEOPUH — MEXAHWKH, MOJEKYISIPHON (U3MKH M TEpPMOJAWHAMMKH, POib (pusnueckon
TEOpHUH B (POPMUPOBAHUH MPEACTABICHUHN O GU3NUECKON KapTUHE MUPA;

pa3nuyath yCJIOBHMS TNPUMEHUMOCTH Mojeied (u3nyeckux Tea U IPOLECCOB
(siBIIEHUI): MHEpLMANbHAs CUCTEMa OTCUYETa, a0COIIOTHO TBEPAOE TENO, MaTepUalbHas
TOUYKa, PaBHOYCKOPEHHOE JBHWXKEHHE, CBOOOJHOE TMajeHue, aOCOJIIOTHO ympyras
nedopmanusi, abCONMIOTHO YIPYroe U abCoJIIOTHO HEYNPYroe CTOJIKHOBEHHS, MOJIENN



rasza, *UIKOCTH M TBEPAOTO (KPUCTALUTMYECKOTO) Tesa, MIACAIbHBIM Ta3, TOUYCUYHBIH
3apsl, OHOPOJIHOE IEKTPUUYECKOE I10JIE;

paznuyath ycioBHs (TpaHUIBI, 007acTH) NPUMEHUMOCTH (DU3HUYECKUX 3aKOHOB,
MMOHUMATh BceoOmui xapakTep (GyHIAMEHTAIBHBIX 3aKOHOB W OTPaHHMYEHHOCTH
HCMOJIb30BAHMS YACTHBIX 3aKOHOB;

AQHAIM3UPOBATh W OOBSICHATH MEXAHHMYECKHUE TIPOLIECCHl W SIBJIICHUS, HCIOJIb3Ys
OCHOBHBIC TIOJIOKEHMSI M 3aKOHbI MEXaHUKUA (OTHOCHUTEIBHOCTh MEXaHHUYECKOTO
IBYOKCHUS, (POPMYIIBI KHHEMAaTUKH PAaBHOYCKOPEHHOTO BWKCHHS, MPEOOpa30BaHUS
lanunes s CKOpOCTM W NepeMelleHMs, 3akoHbl  HprOTOHA, NpUHUMIT
OTHOCUTENBbHOCTH ['anmuies, 3aKOH BCEMUPHOIO TATOTEHHUS, 3aKOHBI COXPaHEHHS
HMITYJIbCA ¥ MEXaHWYECKOW DSHEPruM, CBs3b pPA0OThI CHJIBI C HW3MEHEHUEM
MEXaHWYECKOW HSHEpPTHH, YCJIOBHUS PpPaBHOBECHS TBEPIAOTO Teia), TMPUH OTOM
HCMOJIb30BATh ~ MAaT€MaTUYECKOE€  BBIPAKEHUWE  3aKOHOB, YKa3blBaTh  YCJIOBHS
MIPUMEHUMOCTH (PU3MUECKHX 3aKOHOB: MpeoOpa3zoBanuii ["anmses, BTOporo U TPEThEro
3akOHOB HbIOTOHA, 3aKOHOB COXpAaHEHUSI UMITYJIbCA U MEXAHUYECKOW SHEPrUH, 3aKOHA
BCEMUPHOTO TATOTECHUS,

aQHAIM3UPOBATh U OOBSACHSATH TEIJIOBBIE MPOIECCHI U SBJICHHS, WUCIIOIB3Yysl OCHOBHBIC
nonoxkeHuss MKT u 3akoHbl MOJIEKYISpHONM (QHU3UKM U TEPMOJMHAMUKH (CBSI3b
JTABJICHUSI UICAJIBHOTO Ta3a Co CPeAHEN KUHETUYECKON SHEPruel TeIIOBOrO JBHKECHUS
W KOHIIEHTpaluMel ero MOJEKYJ, CBsS3b TEMIIEpaTypbl BEIIECTBA CO CpEIHEH
KUHETUYECKOM HSHEPrueil TEIJIOBOrO JBWIKEHHS €r0 YacTHIl, CBS3b JaBJICHHS
WJCANbHOTO Ta3a C KOHIEHTpAaUWEed MOJEKYJ M €ro TeMIIepaTypoi, ypaBHEHHE
MenneneeBa—Kianeiipona, mepBbId 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHCHHS
SHEPrud B TEIUIOBBIX MpoIleccax), MpPH OSTOM HCIOJB30BaTh MaTeMaTHUECKOe
BBIpA)KEHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS NPUMEHMMOCTH ypaBHeHHs MeHnpeneeBa—
Knaneiipona;

aQHAJIM3UPOBATh M OOBSACHATH DIIEKTPUYECKHUE SIBJICHHUSA, MCIOJIb3yd OCHOBHbBIC
MOJIOKEHUSI ¥ 3aKOHBI AIEKTPOAMHAMUKH (3aKOH COXpAaHEHUS 3JIEKTPUUYECKOTO 3apsja,
3akoH  KynoHa, NOTEHUMANBHOCTh  AJIEKTPOCTATUYECKOIO  MOJIA,  IPHHIIMI
CYIIEPIIO3UIUHU DJIEKTPUUYECKUX TOJIEH, MPU ITOM YKa3blBas YCJIOBUS MPUMEHHUMOCTHU
3akoHa KynoHa, a Takke NpaKTUYECKH Ba)XKHbIE COOTHOIIEHMS: 3akOHbI Oma i
ydacTKa Lenu U JUIsl 3aMKHYTOM AJIEKTpUYecKoM 1enw, 3akoH /Lxoyns—Jlenua, npaBuina
Kupxroda, 3axonsr @apajest a1 3IeKTPOIu3a);

OTHCHIBATh (PU3HUECKUE MPOLIECCHl U SBJICHUS, UCIIOJIb3YSl BETUYMHBI: MepeMelleHue,
CKOPOCTb, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEJl, CUJIa, MOMEHT CUJIbl, IaBJICHUE,
MOTEHIIMATbHAS DHEPrus, KWHETHUYeCKas SHEprusi, MeXaHudeckas SHeprusi, padora
CWJIbl, LEHTPOCTPEMUTEIBLHOE YCKOPEHHE, CHUJIa TSDKECTH, CHUJIa YIOPYrOCTH, CHJIa
TPEHMUsI, MOIITHOCTh, YHEPTHs B3aUMOICHCTBHUA Tema ¢ 3eMiIEi BOMM3H €€ MOBEPXHOCTH,
SHEeprusi ynpyrou pgedopmaiiyi MPYXKUHBI, KOJIMYECTBO TEIUIOTHI, aOCOJIIOTHAS
Temmeparypa Teia, paboTa B TEpMOJWHAMHUKE, BHYTPEHHSIS OSHEPrus HJCAIbHOTO
OJIHOATOMHOTO Ta3a, paboTa WIEAbHOTO Ta3a, OTHOCUTENbHAs BIAXXHOCTh BO3yXa,
KIIJl wmneanbHOro TEIJIOBOTO JBUTATENsA; JIIEKTPUUECKOE T0JIe, HANpsHKEHHOCTD
JJIEKTPUYECKOTO TOJIS, HANPSHKEHHOCTh IOJISI TOYEYHOIO 3apsa WIM 3apsyKEHHOIO
apa B BaKyyMe€ U B JIUDJIEKTPHUKE, MOTEHIMAT NIEKTPOCTATUUECKOTO I0JIs, Pa3HOCTh
MOTEHIMAJIOB, JJEKTPOJABIKYIIAs CWJIA, CUJA TOKA, HANPSHKEHUE, MOILIHOCTH TOKA,
JNEKTpUYECKass €MKOCTh IUIOCKOTO KOHJEHCATOpa, CONMPOTHUBJIEHUME YYACTKA LENU C



[IOCJIEOBATENbHBIM ¥ [ApPAJUICIbHBIM  COEJIMHEHUEM  pPE3UCTOPOB,  SHEPrus
NIEKTPUYECKOTO MOJIsI KOHJIEHCATOPa,

OOBSICHATE OCOOCHHOCTH MPOTEKaHWA (U3UYECKUX SIBICHUI: MEXaHHYeCKOe
JIBUKEHHE, TEIUIOBOE JBW)KEHHE YacCTHL] BELIECTBA, TEIUIOBOE pPaBHOBECHE,
OpoyHOBCKOE JBIKeHUE, nu(dy3usi, UCIapeHue, KUTIEHNEe U KOHJSHCAIs, IJIaBJICHUE
U KpUCTAUIM3allMs, HANpPaBICHHOCTb  TEIUIONEpeNaud,  dJJeKTpU3auus  Ted,
SKBUIIOTEHIIMAIBHOCTH TIOBEPXHOCTHU 3apsKEHHOTO IIPOBOJIHUKA;

MIPOBOJIUTH HCCIICAOBAHUE 3aBHCUMOCTH OJHOW (PM3UYECKO BEIHMUMHBI OT JPYrou c
WCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUH, MpU HTOM KOHCTPYHPOBATh YCTAHOBKY,
(UKCHPOBATh PE3YJAbTATHl MOJYYCHHON 3aBHCUMOCTH (PU3MUECKUX BEIUYMH B BHUJIC
rpagukoB C y4€TOM aOCOJIFOTHBIX MOTPEUTHOCTEH W3MEpPEHUi, JeJaTh BBIBOJBI TIO
pe3ysibTaTaM UCCIIEOBaHMS;

MPOBOJIUTh KOCBEHHBIC WU3MEpPEHUs (PU3UYECKUX BEIWYUH, MPU ITOM BHIOMPATH
ONTUMAJBHBIA METOJ H3MEPEHHUs, OLCHUBaTb aOCOJIIOTHBIE W OTHOCHUTEJIbHBIE
MOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUIA;

MPOBOJUTH  OMBITHI 1O MPOBEPKE MPEAJIOKEHHOW THUIOTE3bl:  IJIAHUPOBATh
OKCIEPUMEHT,  COOMpaTh  SKCIEPUMEHTAIBbHYIO  YCTaHOBKY,  aHaJIM3UPOBATH
MOJIy4Y€HHBIE PE3YJbTaThl U JIeJIaTh BBIBOJ O CTaTyCe MPEUI0KEHHON TUIIOTE3HI;
coOnrofaTh mpaBuia 0e30MacHOro TpyJa MpU MPOBENEHUU HUCCIEIOBAHUNA B paMKax
y4eOHOT0 3KCIIepUMEHTa, MPAKTUKyMa U y4eOHO-HCCIIEI0BATEIbCKOM U MPOEKTHOM
NEeSITEIbHOCTH C MCIOJIb30BAaHUEM H3MEPUTEIbHBIX YCTPOHWCTB U J1TaOOPaTOPHOTO
000pyI0BaHHS;

pemaTth pacu€THhIE 3a7adyd C SBHO 3aJaHHOW M HESIBHO 3aJaHHON (u3nyeckon
MOJIENbIO: HAa OCHOBAaHWM aHaIM3a YCJIOBHS OOOCHOBBIBATH BBIOOp (HU3MUECKOU
MOJeNM, OTBeyarole TpeOoBaHUSAM 3a7aud, MNPUMEHATb (OPMYIbI, 3aKOHBI,
3aKOHOMEPHOCTM U TMOCTylaThl (U3NYECKUX TEOpPUMl MPH  HCIOJIb30BAHUU
MaTeMaTHYE€CKUX METOJIOB pELICHUs 3aJad, NPOBOJIUTh pacy€éTbl HA OCHOBAHUH
MMEIOIINXCA JIaHHBIX, aHaJU3UpOBAaTh PE3YJAbTAThl U KOPPEKTHUPOBATH METO/BI
peuieHus ¢ y4éToM MOJIyYE€HHBIX Pe3yIbTaTOB;

pelaTh Ka4eCTBEHHbIE 3a/1aui, TpeOyIole IPUMEHEHUsI 3HAaHUM U3 Pa3HbIX pa3/IesioB
Kypca (pU3MKH, a TaKKe WHTErpaluu 3HAHUI M3 JAPYrHX MPeIMETOB €CTECTBEHHO-
Hay4HOr0 UHMKJIA: BBICTPAaWBaTh JIOTMYECKYIO LIETIOYKY PACCyKJIEHHUW C ONOpON Ha
W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBIICHHUS;

HCII0JIb30BAaTh TEOPETUYECKUE 3HAHUSA 7151 0OBSICHEHUSI OCHOBHBIX MPUHIIUIIOB PAOOTHI
M3MEPUTENBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTUUYECKUX MPOIIECCOB;
MIPUBOJIUTH IPUMEPHI BKJIaJ]a POCCUMCKHX U 3aPYOEIKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HaykH, B OOBSCHEHHE NPOIECCOB OKPYXKAIOIIEr0 MHpA, B pPa3BUTHE TEXHUKU U
TEXHOJIOTHH;

aHAJIM3UPOBAaTh M  OILIGHWBATh TOCJEACTBHUS OBITOBOW H  MPOU3BOJCTBEHHOU
NEeSITeIHHOCTH YEeNOBEKa, CBSI3aHHOW ¢ (DU3MUECKUMHU TMpOLlIeCCaMH, C TMO3UIUI
9KOJIOTMYECKON 0e30macHOCTH, MpeACTABICHUI 0 palMoHaIbHOM
MIPUPOJIOTIONIL30BAaHUM, @ TAKXE Pa3yMHOM HCIIOJIb30BAHUU JOCTWKEHUM HAYKU U
TEXHOJIOTUH JUIs JaTbHEHIIero pa3BUTHS YeJIOBEUECKOro 00IIecTBa;

MPUMEHSATH pa3iIHyuHble CIOcOOBl paboThl ¢ MH(opMalen (U3NYECKOTO CoaepKAHUS C
WCIIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX TEXHOJOTHUH, TPU ITOM



UCIOJBb30BaTh  COBPEMEHHbIE  HMH()OPMAIIMOHHBIE  TEXHOJOTMHM  JJsl  IIOMCKA,
nepepaboTKM W TOpPEAbABICHHUS y4eOHOM M HAyYHO-TOMYJSIPHOM HMH(pOpMaLUy,
CTPYKTYpUPOBAaHUS W HMHTEPIPETalud WHGPOPMALUHU, MOJYYEHHOW U3 PazIMUHBIX
MCTOYHHUKOB, KDUTHUYECKH aHATU3UPOBATh MOIy4aeMyl0 HH(POPMALIUIO U OIICHUBATH €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIMXCS 3HAHUI, TaK M Ha OCHOBE aHaIu3a
MCTOYHHMKA WH(POPMAIIHH;

MPOSIBJIATh OpPraHU3AllMOHHBIE M II03HABATEJbHBIE YMEHUS CaMOCTOSTEIBHOIO
npuoOpeTeHus HOBBIX 3HAHWH B MPOIECCE BBINOJIHEHUS TPOEKTHBIX U Yy4eOHO-
HCCIIEI0BATENILCKUX PadoT;

paboTaTh B IpyHIE C HCIOJHEHUEM Pa3JIMYHbIX COLMAIBHBIX pPOJIEH, IJIAHUPOBATH
paboTy Tpymmbl, paUOHAIBHO paCHpeneNsiTh JESITeNbHOCTh B HECTAHJAPTHBIX
CUTYallUsX, aJIEKBATHO OLIEHUBATh BKJIAJ KKIOTO U3 YIACTHUKOB T'PYIIIBI B pElICHUE
paccMaTpuBaeMoi MpoOIeMBl;

MpOSIBJIATh MOTHMBAallMIO K Oyaymed mnpoeccHOHaIbHOM  NIEATENbHOCTH IO
CHEIUATBEHOCTIM (PU3UKO-TEXHHUECKOTO TIPO(UIIsL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoabubie | IlpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypcsl
Paznea 1. HAYYHBIV METO/ ITIO3HAHUS ITIPUPOIbI
11 Hay4Hnslii MeTO1 MO3HAHUS TPUPO B 6
Hroro mo pazueny 6
Pazgen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpAOTO TENa 5
2.4 3aKOHBI COXpPAHECHHS B MEXaHHUKE 10
Hroro mo pazgeny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
3.1 OCHOBBI MOJICKYJISIPHOKHHETUYECKON TEOPUH 15
3.2 Tepmoaunamuka. TennoBble MalTuHbI 20
33 ArperartHble cocTosiHUS BemiecTBa. da3oBbie 14 1
TIepexo/ibl
Utoro no pazneny 49
Paznen 4. DJIEKTPOJANHAMUKA
4.1 DNEKTpUUECKOE TI0JIE 24 1
4.2 I1oCTOSHHBIN 2NEKTPUYECKUI TOK 24 1




4.3 Toku B pa3nuyHBIX cpenax 6
Hroro no pazgeny 54
Paszen 5. ®DUSHMUECKHUI MPAKTUKYM
5.1 Ouznyeckuil NpakTUKyM 16 16
Wroro mo pazueny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 16










IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero H3yUYeHus odpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
1 ®uznka — pyHIaMeHTaJIbHas HayKa O 1
pupoIe 04.09.2023
Hayunb1ii MeTO1 MO3HAHUS U METObI
2 . 1
HCCIIeIOBAHUS (PU3NICCKUX SIBIICHUN 06.09.2023
DKCIEPUMEHT U TEOPUS B MPOILIECCE
3 no3HaHug npupoasl. HaOmronenue u 1
brp 06.09.2023
IKCIIEPUMEHT B (DH3HKE
4 CriocoObl n3MepeHus: GU3NYECKUX BETUUHH 1
petis ¢ 08.09.2023
AGCOIOTHAS ¥ OTHOCUTEIbHAS
5 MOTPEITHOCTH U3MEPEHUHN (PU3UIECKUX 1
P peit ¢ 08.09.2023
BEJTUYHH
MopenupoBanue B ¢pusuke. Posib 1 Mmecto
¢u3ukH B GOPMHUPOBAHUN COBPEMEHHOM
6 . . 1
Hay4YHOU KapTUHBI MUPA, B IPAKTHYECKON 11.09.2023
NEeSITeNbHOCTH JIIOCH
Mexanuueckoe nBmkeHue. Cucrema
7 oTcueta. OTHOCUTENHHOCTD 1
MexaHudeckoro aBuxeHusd. [Ipsamas u 13.09.2023
oOpaTHast 3a/1a4ll MEXaHUKHU
8 Panuyc-BekTop MaTepualbHOM TOUKH, €T0 1




MIPOEKIIMH Ha OCU KoopauHaT. TpaeKkTopus.
[Tepemenienue. Cxopocts. X mpoekiuu
Ha OCH KOOPJMHAT

13.09.2023

PaBHOMEpPHOE IPAMOIIMHEWNHOE IBHKEHUE.
I'paduaeckoe onucanue paBHOMEPHOTO
MPSIMOJIMHENHOTO ABUKECHUS

15.09.2023

10

CrnosxeHue nepeMeIieHnii U CKOPOCTEH.
Pemrenne 3anau

15.09.2023

11

HepaBHoMepHoe nBmxeHne. MroHoBeHHast
CKOpocTh. Yckopenue. [Ipamonmueitnoe
JABHUXXCHUE C TOCTOSIHHBIM YCKOPCHUEM

18.09.2023

12

I'padmyeckoe onucanue NpsMOINHEHHOTO
JBUKEHHSI C TOCTOSIHHBIM YCKOPEHUEM

20.09.2023

13

CBoboaHoe majieHre. Y CKopeHue
cBOOOHOTO MaJeHHs. 3aBHCUMOCTE
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHH U UX Tpaduku

20.09.2023

14

JIBukeHue Tena, OpoIIeHHOTO MO YTIOM K
TOPU3OHTY

22.09.2023

15

KpuBonuneiiHoe npuxenue. [[Brxenue mo
OKPYXHOCTH. YTJIOBas U JUHEHHAas
ckopoctb. [lepuoa u yactoTa.
LleHTpOoCTpEeMHUTEIIBHOE U TIOJTHOE
yCKOpEHUe

22.09.2023

16

KonTponsHas pabota o Teme
"Kuuemartuka"

25.09.2023

17

IlepsrIif 3akoH HeroToHa. MHEepnaibHbIe
cucremsl orcuéra. [IpuHumn

27.09.2023




OTHOCHUTEIILHOCTH [ 'anmuies.
HewnnepuunanpHbie cUCTEMBI OTCYETA

Cuna. PaBHoelicTByro1as cuia. Bropoit

18 3akoH Hrrotona. Macca 27.09.2023
19 B3aumopericteue Ten. Tpernitl 3aKoH
Herotona 29.09.2023
20 [MpuHIMN cynepro3uiuu cui. Pemnenne
3a/1ay Ha IpUMEHeHne 3aKkoHOB HbroToHa 29.09.2023
3aKO0H BCEMHPHOTO TATOTEHUS.
21 BKBI/IBaJ'I?HTHOCTI) rPaBUTALIMOHHOMN U 02.10 2023
WHEPTHON MacChl
29 Cuna TSDKeCTH M YCKOpeHUe CBOOOIHOTO
nageHust 04.10.2023
JIBuKeHne HeOeCHBIX Tel U UX
23 HCKYCCTBEHHBIX CITYTHHKOB. [lepBas
Koci/mqecxaﬂ CKopzzTL. 3aK0HLfKennepa 04.10.2023
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena 06.10.2023
Cuna tpenus. [Ipupoaa u BUsbl Cuil
25 Tp?HI/IS[. JIBIDKCHUE B KUJIKOCTH U Ta3e C 06.10.2023
y4€TOM CHUJIIBI COTIPOTHBIICHUS CPEJIBI
26 Hasnenue. ['mapocraTiyeckoe 1aBlIeHUE.
Cuna Apxumena 09.10.2023
AGCOTIOTHO TBEpIOE TEIO.
27 ITocTynarensHo€E M BpalaTeIbHOE 11.10.2023
JBUKEHHE TBEP/IOTO Tella
98 MOMEHT CHJIBl OTHOCUTENEHO OCU
BpaueHus. [1nedo cumbl 11.10.2023




29

CrnoxeHue cuil, MPUI0KEHHBIX K TBEPJIOMY
teny. LleHTp TsxecTu Tena. YcinoBus
paBHOBECHS TBEPIOTO Teia. Bubl
paBHOBECHs

13.10.2023

30

Pemenue 3amau

13.10.2023

31

KonTponsHas pabota no teme "JluHamuka.
Craruka TBepaoro tena'

16.10.2023

32

NMnynbc MaTepHabHOW TOYKHU, CUCTEMBI
MaTepuaibHbIX Touek. LlenTp macc
CUCTEMBI MaTEPUAIIbHBIX TOYEK. TeopeMa o
JBUKEHHUH LIEHTPA Macc

18.10.2023

33

I/IMHy.]'IBC CHUJIbI U U3MCHCHUC I/IMHYJ'H)Ca
Tesa. 3aKOH COXPaHCHUsI UMITYJIbCa.
PeaktuBHOE nBIKEHUE

18.10.2023

34

MoOMEHT uMIyibca MaTepUaIbHON TOUKH.
[IpencraBienue o COXpaHEHUU MOMEHTA
HMITYJIbCa B LEHTPAJIbHBIX MOJSIX

20.10.2023

35

Pemrenue 3agau

20.10.2023

36

PaGora cuibl Ha MaOM U Ha KOHEYHOM
nepemeneHuu. ['padguueckoe
npesicTaBieHne paboThl CHUIIbl. MOIIIHOCTh
CHJIBI

23.10.2023

37

Kunernueckas sneprus. Teopema 00
U3MEHEHUH KMHETUYECKOW SHEPTUU
MaTepHAIBHON TOUKH

25.10.2023

38

IloTeHuManbHBIE M HEMOTECHIIMAIBHEIE




cuisl. [loteHnumansHas sHeprusa. Bropas
KOCMHUYECKasi CKOPOCTh

25.10.2023

Tperbsa kocMuyeckasi ckopocTb. CBsI3b
paboTHI HEMTOTEHITUATIBHBIX CHII C

39 M3MEHEHHEM MEXaHHYECKOW YHEPTUU 97 10.2023
CHCTEMBI TeJI. 3aKOH COXPaHEHUS
MEXaHUYECKOU SHEPTUH
Ynpyrue u Heynpyrue CTOJIKHOBEHHS.
40 % b i
paBHeHHEe bepHyumM A5 MeanbHOMI 97 10.2023
KUIKOCTH
41 KonTponbHas pabota no teme "3aKoHbI
COXpaHEHHs B MeXaHUKe" 06.11.2023
Pa3BuTHe npenacraBieHui 0 Ipupoie
42 .0 MKT.
Ter0Thl. OCHOBHBIE TIOJIOXKEHUS 08.11.2023
Juddysus. BpoyHoBckoe nBrKeHNE
CrpoeHue ra3000pa3HbIX, )KUJIKUX U
43 X
TBEPAbIX Tven apakTep JBWXEHUS U 08.11.2023
B3aMMO/ICHCTBUS YaCTHUI] BEIIECTBA
Macca u pa3Mepsl MOJIEKYJT (AaTOMOB).
44 K I
oyinyecTBo BeulecTna. [locTosHHas 10.11.2023
ABoraapo
45 Temmnepatypa. TennoBoe paBHOBeCHE.
[lxana [enbcus 10.11.2023
46 P
eIIeHUE 3a/1a4 13.11.2023
47 nu iras. I’
JeanbHbIN ra3. 'a30Bble 3aKOHBI 15.11.2023
48 Ypasaenune Menaeneesa-Knanelipona.




Pemenue 3amau

15.11.2023

49

AbcomoTHas TeMieparypa. 3aKkoH
JanproHa

17.11.2023

50

I/I3OHpOII€CCI)I B HACAaJIbHOM ra3€ €
IIOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA

17.11.2023

51

I'padmueckoe npeacraBneHne
M30IIPOLIECCOB: U30TEPMa, U30X0pa,
nzobapa

20.11.2023

52

OcnoBHoe ypaBHenne MKT

22.11.2023

53

Pemenue 3agau

22.11.2023

54

CBs13b aOCOTIOTHON TeMIepaTyphbl
TEPMOIMHAMUYECKON CUCTEMBI CO CpeaHEN
KMHETUYECKOMN dHEPrue MocTynaTeIbHOro
TEIUIOBOTO JIBH)KEHUS €€ 4acTHUIl

24.11.2023

55

O0001IeHne U cucTeEMaTU3aLMs 3HAHUI 110
teme "OcHoBel MKT"

24.11.2023

56

KontponpHas padota o teme "OCHOBBI
MKT"

27.11.2023

57

TepmoanHamuueckas cuctemMa. 3aJlaHue
BHEIIHUX ycnoBuid 1uis T/l cucremsl.
Breminue 1 BHyTpeHHUE MTapaMeTpBhl.
ITapameTpsl T]] cucteMbl Kak cCpegHUE
3HAYEHUsl BEJIMYMH, ONIMCHIBAKOIIUX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

29.11.2023

58

Hynesoe Hauasio TepMOIMHAMUKH.
CamonpousBosibHas penakcanus T/]

29.11.2023




CHUCTEMBI K TEIJIOBOMY PAaBHOBECHUIO

59

Monens naeaasLHOTO ra3a B
TGpMOI[I/IHaMI/IKe. YCHOBI/UI HpI/IMeHI/IMOCTI/I
3TOU MOJEIIN

01.12.2023

60

YpaBuenne MeHneneeBa-Kianelpona u
BBIpAXKEHUE /I BHYTPEHHEN SHEPrun

01.12.2023

61

BeIpaxkenue /11 BHyTpEHHEN SHEPTUn
OJIHOATOMHOTO HJICAJIBHOT'O Ta3a.
KBasucrarnueckue u HeCTaTU4ECKUE
IIPOLIECCHI

04.12.2023

62

DnemeHTapHas paboTa B TEPMOJUHAMHUKE.
Borunicnenue paboTel 1o rpaguky
nporiecca Ha pPV-auarpamme

06.12.2023

63

Temnonepenaua kak croco0 N3MEHEHUS
BHyTpeHHe# 3Heprun T]] cuctemsr 6e3
COBEPILICHHS pabOTHI

06.12.2023

64

KonBekmusi, TermIonpoBOIHOCTD,
H3ITyYCHHUE

08.12.2023

65

KommuectBo Temiorsl. TemnoéMKoCcTh Tea.

y,[[eJ'IBHaSI 1 MOJISIpHast TEMIOEMKOCTHU
BeIleCTBA. Y IenbHas TEIIOTa CropaHus
TOIIIIMBa

08.12.2023

66

Pacuér xonmuuecTBa TEIIOTHI MIPU
Terionepeaaye

11.12.2023

67

[TonsiTie 06 anuabaTHOM mpoIiiecce.
[IepBrIit 3aKOH TEPMOAUHAMUKHU

13.12.2023

68

KonnuecTBo TemnoTs! 1 paboTa Kak MephbI
U3MeHeHus BHyTpeHHel sHepruu T /1

13.12.2023




CUCTCMBI

BTopoii 3aKOH TEPMOAMHAMUKY IS
PaBHOBECHBIX M HEPABHOBECHBIX

69 nporeccoB. HeoOpatumMocTs mpupo HbIX 15.12.2023
MIPOIIECCOB

70 [TpuHIUIIBI AEACTBUS TEIJIOBBIX MAIIWH.
KI1J 15.12.2023

71 MaxkcumanbHoe 3HaueHue KIT. [ukn
Kapno 18.12.2023

72 Pemrenue 3amay 90.12.2023
DKOJIOTHYECKHUE aCTICKThl UCIOJIb30BaHUS

73 TEIIOBBIX JBHUTATEIICH. TG?HOBOG 90.12.2023
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl

74 Pemtenue 3amay 99 12,2023
O06o00meHre B CHCTEMAaTH3alKs 3HAHUHT 110

75 TEME "TGPMOHHHaMHKa. TeruioBeie 99 12,2023
MAIITMHBI

76 KonTtponpHas padoTa o teme
"TepmoauHamuka. TeroBsie MaIuHb" 25.12.2023
[TapooOpa3oBanHre U KOHICHCAIIHSL.

77 Hcnapenue u KurieHue. Y AebHas TEIUIOTa
HapO(I))GpaSOBaHI/I}I o 21.12.2023
HacpliieHHbie ¥ HEHACHIIICHHBIE Taphl.

78 KauecTBeHHast 3aBHCUMOCTD INIOTHOCTHU U
JIABJICHUSI HACBIIIEHHOTO Mapa OT 27.12.2023

TEMIICPATYpPhI, UX HC3ABUCUMOCTL OT




00BbEMa HACHIIIEHHOTO TTapa. 3aBUCUMOCTD
TCMIICPATYpPhbl KUIICHHUA OT OJABJICHU B
KUIKOCTHU

Brnaxxnocts Bo3yxa. AGCOTIOTHAS U

79
OTHOCHTEJIbHAS BIIAXKHOCTh 29.12.2023
80 P
CHICHHE Sala 29.12.2023
TBépnoe teno. Kpucramnmueckue u
1 LA i
8 amop(dHbIe Tera. AHU30TPOIHUS CBOMCTB 10.01.2024
KpUCTAJIJIOB
82 [TnaBneHne M KpucTAUTH3AIMS. Y JeTbHAS
TerioTa riaBienus. Cyomumarus 10.01.2024
Hedbopmaruu TBEpAOTO Tena. PacTskenue
83 .C .M [Omnra. I1
u cxarue. CaBur ouz[ym, Hra. [Ipenen 12.01.2024
ynpyrux nedopmarmii
TermmoBoe pacumpeHue KUIKOCTEN 1
84 & LA
TBEPIBIX T“en HT'apPMOHU3M TEIJIOBBIX 12.01.2024
KOJICOAHWH YaCTHII BEIIECTBA
85 [IpeoOpazoBanue 3HEPrUu B (Ha30BBIX
nepexoax 15.01.2024
86 b 0
paBHEHHUE TEIJIOBOTO OayiaHca 17.01.2024
87 P
eIIeHHUE 3a/1a4 17.01.2024
[ToBepxHocTHOE HaTsKeHue. KanuspHbie
sBiieHus. JlaBlieHue Mo HICKPUBJICHHOM
88
MMOBEPXHOCTHIO XUAKOCTH. Dopmyna 19.01.2024

Jlaraca




89

O06o001IeHre U cucTeMaTu3aus 3HaHUN 110
Teme "ArperaTHble COCTOSIHUS BEILIECTBA.
®da30BbI€ M1Epexobl"

19.01.2024

90

KonTtposnsHas paboTa o teme
"ArperaTHble COCTOSIHUSI BEILIECTBA.
®da30BbI€ M1Epexobl"

22.01.2024

91

DneKTpu3aIys Tel U e€ IpOsBICHUS.
Dnektpuyeckuii 3apsia. [[Ba Buma
AMEKTPUICCKUX 3apsoB. [IpoBOTHUKH,
TMDJICKTPUKH U TIOJTYIIPOBOIHUKH

24.01.2024

92

DIIEMEHTapHBIN SJIEKTPUYECKAN 3apsi.
3aKOH COXpaHEHHUs IEKTPUUYECKOTO 3apsiia

24.01.2024

93

B3anmonerictre 3apsiioB. TodeuHsle
3apsabl. 3akoH Kymnona

26.01.2024

94

Pemmenue 3agau

26.01.2024

95

DnekTpuyeckoe noJie. Ero aeiicteue Ha
ANEKTPUIECCKUE 3aPS/IbI

29.01.2024

96

Hanpsk€HHOCTB 3JIEKTPUUECKOTO HOJIS.
[TpoOubIii 3aps. JInHUM HANPSDKEHHOCTH
ANEKTPUUECKOTO 10Jisl. OTHOPOHOE
ANEKTPUYECKOE IMOJIe

31.01.2024

97

IToTeHumanbHOCTh QJICKTPOCTATHYCCKOI'O
noJjsi. Pa3HOCTh MOTEHIIMAIOB U
HaIIpsSIPKCHUC

31.01.2024

98

IloTenunanbHas SHEPTruUd 3apsa/a B
QJICKTPOCTATUYCCKOM IIOJIC. IloTenuman
QJICKTPOCTATUYCCKOTO IOJIsA

02.02.2024




CBs13b HaNPSKEHHOCTH 110JI U Pa3HOCTH

99 MOTEHIIMAJIOB JUTSI 3JICKTPOCTATHIECKOTO 02.02.2024
OJIS
100 [TpuHIMT CyTIepIO3UITUU SIECKTPHUSCKUAX
ToJIeH 05.02.2024
101 Pemrenue 3amau 07.02.2024
102 [Tosie Toueunoro 3apsiga. [lose
PaBHOMEPHO 3apsHKEHHOU cepbl 07.02.2024
[Tosie paBHOMEPHO 3apsKEHHOTO IO
103 00BEMY mafv)a. [Tone paBHf)MepHO 09.02.2024
3apsHKEHHONW OECKOHEYHOM TII0CKOCTH
104 [TpOBOTHUKH B DIIEKTPOCTATUICCKOM ITOJIC.
VYcnoBue paBHOBECHS 3apsIOB 09.02.2024
105 JIMDIEKTPUKY | TTOJTYITPOBOHUKH B
ANEKTPOCTATUYECKOM I10JIe 12.02.2024
Konpgencarop. D1eKTpoEMKOCTD
106 KOHJICHCATOPa. DIEKTPOEMKOCTh IMIOCKOTO 14.02.2024
KOHJIEHCATOPa
107 [MapannensHoe coemuHeHNE
KOHJICHCATOPOB 14.02.2024
108 [MocnenoBarenbHOE COSTUHEHHE
KOHJICHCATOPOB 16.02.2024
109 OHeprus 3apsHKEHHOT0 KOHIEHCaTopa 16.02.2024
110 Pemenue 3amau 19.02.2024
111 JIBU>KEeHUE 3apsyKEeHHOM YacTUIbI B




OJHOPOJHOM JJICKTPUYCCKOM I10JIC

21.02.2024

112 Pemtenue 3amau 91.02.2024
113 O06o01IeHne 1 cucTeMaTru3anus 3HaHU! 110
TeMe "DnekTpuyeckoe mnoJie" 23.02.2024
114 KonTtponsHas padoTa o teme
"DnexTpuueckoe mojue" 23.02.2024
Cuna Toxka. [TocTosTHHBIN TOK. Y CIIOBHS
115 CYILECTBOBAHUS NOCTOSHHOTO 96.02.2024
MEKTPUIECKOTO TOKA
116 Hcrounuku Toxa. Hanpsoxenue u 3/1C 98.02.2024
117 3akoH OMa Jij1s ydacTKa Lenu.
DIEeKTPUUYECKOE CONTPOTHUBIICHHE 28.02.2024
3aBUCHUMOCTh COITPOTUBIICHUS
118 OJIHOPOJTHOTO MTPOBOJIHUKA OT €0 JUTHHBI U 01.03.2024
IJIOUIAIN MOTIEPEYHOT0 CEUECHUS
119 VY aenpHOE COMPOTUBIICHHUE BELIECTBA.
Pemtenue 3amay 01.03.2024
120 [TocnenoBarensHOE, TapauieIbHOE,
CMEIIaHHOE COCIMHEHHUE MTPOBOTHUKOB 04.03.2024
121 Pacuér pa3BeTBIEHHBIX AIEKTPUUECKUX
nernei. [IpaBuna Kupxroda 06.03.2024
122 Pemenue 3amau 06.03.2024
123 PaGora snexkTpudeckoro Toka. 3aKoH
Jxoyns —Jlenna 11.03.2024
124 Pemenue 3amau




13.03.2024

MOLIHOCTD 3JIEKTPUYECKOTO TOKA.

125 TemnoBast MOIITHOCTh, BRIACIICMAs Ha 13.03.2024

pesucrope
126 Pemenue 3amau 15.03.2024
127 O/1C u BHyTpeHHEE CONIPOTUBIICHHE

HCTOYHHKA TOKA 15.03.2024
128 3axon Oma Juis MOJIHOM (3aMKHYTOI)

ANEKTPUIECKOM TIenH 18.03.2024
129 Pemrenue 3amay 90.03.2024
130 MOoIIHOCTh UICTOYHHKA TOKA 90.03.2024
131 KopoTkoe 3ambikanmne 99 03.2024
132 KonneHncarop B 11enu NOCTOSIHHOTO TOKa 99 03.2024
133 Pemtenue 3amay 01.04.2024
134 Permrenue 3amau mo reme "IlocToSIHHBIN

ANEKTPUYECKUH TOK" 03.04.2024
135 Permrenue 3amau mo reme "IlocToSIHHBIN

ANEKTPUYECKUH TOK" 03.04.2024
136 Pemenne 3agau mo Teme "IlocTOSIHHBIN

ANEKTPUYECKUH TOK" 05.04.2024
137 O06o01IeHre U cucTeMaTr3aus 3HaHUH 110

teme "[1oCTOSHHBIN 27eKTpUUECKUI TOK" 05.04.2024




138

KonTtposnsHas paboTa 1o teme
"IIoCTOSIHHBIN 27€KTpUUYECKUIM TOK"

08.04.2024

139

DneKTpuYecKasi IPOBOIUMOCTh Pa3IMYHBIX
BEIIECTB. DJIIEKTPHUECKUI TOK B METAJIIAX.
CBepXnpoBOIUMOCTb

10.04.2024

140

DneKTpUUYECKUi TOK B pacTBOpax U
pacriaBax 3J1€KTPOJIUTOB. 3aKOHBI
@apanes U1 JIIEKTPOIU3a

10.04.2024

141

DneKTpuyecKuii TOK B razax. [lmasma

12.04.2024

142

DIEKTPUYECKHUN TOK B BAKyyMe.
Baxyymubie npu0opbl

12.04.2024

143

DJIEKTPUYECKHI TOK B MOJYIPOBOJHUKAX

15.04.2024

144

[TonynpoBoAHUKOBBIE TPUOOPHI

17.04.2024

145

DU3NYECKUH TPAKTUKYM 10 TEME
"M3mepeHue Cuiibl TOKa U HANPsKEHUS B
L[ENU OCTOSTHHOTO TOKA MPY MOMOIIH
AQHAJIOTOBBIX U IU(PPOBBIX U3MEPHUTEIBHBIX
pubopoB" wiu "3HaKOMCTBO ¢ IIUPPOBOIt
naboparopuei o ¢puszuke. [Ipumepsr
u3MepeHus: (GU3NYECKUX BETUYHH MIPH
MOMOIIY KOMITBIOTEPHBIX AaTYUKOB"

17.04.2024

146

DuU3NYECKUN IPAKTUKYM I10 TEME
"N3y4ueHre HepaBHOMEPHOTO JIBUKEHUS C
LIEJIBIO OIIPEACIICHUsS] MTHOBEHHOU
ckopoctH"

19.04.2024




147

DuU3N4EeCKUN IIPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHus Ipu
MPSAMOJIMHEHHOM PaBHOYCKOPEHHOM
NBIDKEHHUH 110 HAKJIOHHOM INIOCKOCTH" MIIH
"UccnenoBanue 3aBUCUMOCTH ITYTH OT
BpEMEHHU MPU PABHOYCKOPEHHOM
IBIOKeHUN"

19.04.2024

148

@uU3NYECKU IPAKTUKYM I10 TEME
"U3mepenue yckopeHusi CBOOOJHOTO
nageHus" win "N3ydueHue ABUxKEHU Tena,
OpOIIEHHOTO0 TOPU30HTAIBHO"

22.04.2024

149

Pu3N4eCcKUil IPAKTUKYM IO TEME
"N3yueHne IBUKEHHMS TeJa 10
OKPY’KHOCTH C IIOCTOSIHHOM 10 MOJTyJIIO
ckopocthio" wim "MccnegoBanue
3aBHCHUMOCTH NepHoa oOpalleHus
KOHHUYECKOTO MasATHHUKA OT €r0
napameTpoB"

24.04.2024

150

DuU3NYECKUH TPAKTUKYM 10 TEME
"M3mepeHue paBHOICUCTBYIOIIEH CUIIbI
IIpH IBIKEHUU OpycKa M0 HAKIOHHOM
mwiockoctu" wim "[IpoBepka rMIOTE3bI O
HE3aBUCHUMOCTHU BPEMEHU JBUKCHUS
Opycka 1Mo HaKJIOHHOH MIOCKOCTH Ha
3aJlaHHOE PACCTOSIHUE OT ero Macchl"”

24.04.2024

151

DuU3NYECKUN IIPAKTUKYM I10 TEME
"HccnenqoBanue 3aBUCUMOCTH CHIT
YIPYTrOCTH, BOSHUKAIOIINX B MPYKUHE U
PEe3UHOBOM 00pa3sie, oT ux aeopmarun”

26.04.2024




niu "M3ydeHne ABMKEHUSI CUCTEMBI TEIl,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepes
nérkuii 670K"

152

Pu3N4EeCKU IPAKTUKYM 110 TEME
"N3mepenne ko3 duimenTa TpeHus mo
BEJIMYMHE YIIIOBOTO KOA(PPUIIMEHTA
3apucumoctu Frp(N)" nnu "Hccnenosanue
JBUKEHMS OpyCcKa 10 HaKJIOHHOU
IJIOCKOCTH C TTEpEMEHHBIM

ko3¢ punmenTom Tpenus" wiu "Msydenue
JBUKEHHUS TPY3a HA BaJLy C TPEHHEM"

26.04.2024

153

Pu3N4eCcKUil IPAKTUKYM IO TEME
"UccnenoBanue yciIOBH paBHOBECHS
TBEPAOTO Teja, UMEIOIIEro OCh BpalieHus"
niu "KoHCTpynpoBaHUe KPOHIITEHHOB U
pacuér cui ynpyroctu" unu "U3yuenue
YCTOMYMBOCTH TBEPJIOTO TENA, UMEIOIIETO
1013 b OTIOPHI"

29.04.2024

154

DuU3NYECKUH TPAKTUKYM 10 TEME
"M3mepenue uMmmysbca Tesa mno
TOpMO3HOMY IyTH" niu "M3mepenue cuiibl
TATH, CKOPOCTU MOJIENIN JIEKTPOMOOWIIS U
MOIIHOCTH ciibl TATK" uiu "CpaBHEHUE
M3MEHEHHUS UMITYJIbCa TeJla C UMITYJIbCOM
cunel" win "UccrnenoBanue coxpaHeHUst
HMITYJIbCA MPU YIPYTOM B3aUMOJICHCTBUU"
nnu "M3MepeHne KUHETUYECKOW SHEPTUH
TENa 0 TOPMO3HOMY ITyTH"

03.05.2024

155

DuU3NYECKUH IIPAKTUKYM I10 TEME




"N3ydueHne U30TepMHUECKOro IIpoLecca
(peKOMEeHIOBAHO UCIOJIB30BAHNE
mdpoBoii 1abopatopun)" win "M3yuenue
n30X0pHOro npouecca” nian "M3yuenue
n3o0apuoro nporecca” mwiu "[IpoBepka
ypaBHEHUS COCTOSTHUS"

03.05.2024

156

@uU3NYEeCKU IPAKTUKYM I10 TEME
"U3mepenue ynenpHOM TeroémMKkocTy"
unu "VccnenoBanue mpoiecca OCThIBaHUS
BemecTBa" nin "Mccnenosanue
aauabatHoro npouecca” uian "U3yuenue
B3aMMOCBSI3U SHEPTHH MEKMOJIEKYIISIPHOTO
B3aUMO/ICHCTBUS M TEMITePATyphl KUTICHUS
JKujakocten"

06.05.2024

157

DU3NYECKUH TPAKTUKYM 10 TEME
"N3ydyeHne 3aKOHOMEPHOCTEMN UCITapeHUs
xunkocter" nm "M3Mmepenue ynenbHoi
TEIUIOTHI TUIaBJeHUs Jibaa" unu "N3yuenue
CBOMCTB HACBHIIICHHBIX APOB'" WU
"U3mepenune abCOMOTHON BIAXKHOCTH
BO3/IyXa M OIIEHKAa MacChl ITapOB B
nomenieHun". Msmepenue kordduimreHTa
MMOBEPXHOCTHOT'O HATSKCHUSI

08.05.2024

158

dusnueckuil NpakTUKYM 10 TeEMe
"HabnroneHnue npeBpaiieHus SHepruu
3apsHKEHHOTO KOHIEHCATOPa B SHEPTUIO
n3iydeHus ceeroanona’ uium "Msydyenne
IIPOTEKAHMSI TOKA B LIEMH, COEpKaIEN
KoHzeHcarop" uim "Pacnpenenenue

08.05.2024




Pa3HOCTU MOTEHIUAJIOB (HAMPSHKEHUS) IPU
IIOCJIE0OBATEILHOM COEIMHEHUN
KOHJIEeHCaTopoB"

159

Pu3N4EeCKU IPAKTUKYM 110 TEME
"WccnemoBanue CMEIIAHHOTO COCAUHECHUS
pesuctopoB" wiu "M3Mepenue yneapHOro
CONPOTUBIICHUS IPOBOJAHUKOB'" WK
"UccnenoBaHue 3aBUCUMOCTHU CHIIBI TOKA
OT HAMPSDKEHUSI I71s1 JJaMITbl HAKAJIMBAHUS

10.05.2024

160

®u3N4eCKUi IPAKTUKYM IO TEME
"Habmnronenune anextponuza" uim
"U3mepenue 3apsiia 0THOBAIEHTHOTO
noHa" wuin "HccnenoBanne 3aBUCUMOCTH
CONIPOTHUBIIEHUS TEPMOPE3UCTOPA OT
temnepaTypbl" win "CHITHE BOJIBT-
aMIIEPHOM XapaKTEPUCTUKHU quoaa"

10.05.2024

161

Peseprubrit ypok. O6001eHNE 1
CUCTEeMaTH3allMsl 3HAaHH 110 TeMe
"Kunematuka"

13.05.2024

162

PeseprubIit ypok. O6001IeHNE 1
CUCTEeMaTH3allMsl 3HAaHH 110 TeMe
"Jlmnamuka"

15.05.2024

163

PesepBusiit ypok. O600mIeHE U
cucTeMarusanus 3HaHui mo teme "CraTuka
TBEpAOro Tema"

15.05.2024

164

PesepBHrlit ypok. O6001IeHE U
cucTeMAaTH3alis 3HaHui 1o TeMe "3aK0HEBI
COXpaHEHUs B MeXaHUKe"

17.05.2024

165

PesepBHriit ypok. O6001IeHE U




cucreMarusanusa 3HaHui mo teme "OCHOBEI
MOJIEKYJIIPHO-KMHETHYECKOM Teopun"

17.05.2024

166

PesepBHeIit ypok. O600IICHNE 1
cHCTEMAaTH3aLMsI 3HAHUI 110 TEME
"TepmoauHamuka. TeraoBsie MalIuHb"

20.05.2024

167

PesepBHeIit ypok. O600IICHNE 1
CHUCTEeMATH3aIMsl 3HAHUH 110 TEME
"ArperatHble COCTOSIHHSI BEIIECTBA.
®dazoBble Iepexoap"

22.05.2024

168

Peseprubrit ypok. O6001IeHNE 1
CUcreMatTu3sanus 3HAaHUH 10 TEME
"Onexrpuueckoe noie"

22.05.2024

169

PeseprubIit ypok. O6001meHre u
cUCTeMaTH3alMs 3HaHU 110 TeMe
"IToCTOSTHHBIN ANEKTPUUECKUN TOK"

24.05.2024

170

Peseprubiit ypok. O6001IeHNE 1
cucTeMarusanys 3Haguii mo reMe "Toku B
pa3IM4HBIX cpenax”

24.05.2024

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170

16










YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» ®dusmka, 11 kracc/ KacessaoB B.A., OOIIeCTBO C OrpaHUYCHHON
0TBETCTBEHHOCTHIO «/IPODAY; AkuronepHoe obiiectBo «M31aTenbcTBo
«IIpocsemenue»

» Gumsuka, 10 kmace/ Kacesano B.A., O0miecTBo ¢ orpaHuYeHHON
0TBETCTBEHHOCTHIO «/IPODAY; AxkuionepHoe olmiectBo «M31aTenbeTBo

«IIpocsemenue

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA
METOAUYECKUNE MATEPUAJIbBI JIJISA YUUTEJIA

®duzuka. YriayoneHHsd ypoBeHb. 10—11 kmaccel : pabodas mporpamma K
muaun YMK B. A. KacesaHoBa: yueOHO-MeToquueckoe mocooue / B. A.
Kacesnos, 1. I'. BnacoBa. —M. : JIpoda

2 ®wusuka. 10 k1. YroyOsneHHbIH ypoBeHb : yueOHuk / B.A. KacbsHOB. — 5-¢
u3a., crepeoturl. — M. : [Ipoda

3 ®usuka. 11 k. YrioyoneHsslil ypoBeHs : yueOHnuk / B.A. KacpsHoB. — 5-¢

u3a., crepeoturr. — M. :Jlpoda

MUDPPOBBIE ObPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
1 http://nsportal.ru - cormansHas ceTb paOOTHUKOB 0Opa30BaHHSI.

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

3 http://festival.1september.ru/articles/ - ¢pecTuBamb megarornyecKux uacH

«OTKpPBITBIN YPOK».



4 http://lwww.fizika.ru/ - cailT aust yuurenei pU3UKHA U UX YYCHUKOB.
5 http://www.physics.ru/ - matepuaiisl o pusuke.
6 www . ege .edu.ru - uapopmarroHHslii moprain EI'D.

7 http :// school - collection . edu . ru / - equnas xosekiust [{OPos






