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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢pu3uke Ha YpOoBHE CpeJIHEro 00111ero 00pa3zoBaHus pa3padoTaHa Ha OCHOBE MOJIOKEHUN U TPEOOBaHUH K
pe3yibTaTaM OCBOEHHS OCHOBHOM 0Opa3zoBaTelbHOM mporpammbl, npenacrabieHHbix B I'OC COO, a Takxke ¢ yuérom
dbenepanibHON paboueit mporpamMmbl BocruTaHus W KoHmenmuu mpemnojaBanus ydeOHoro mpenmera «dusnka» B
oOpa3oBarenbpHbIX opranu3anusax Poccuiickoit denepainu, peaau3yolux OCHOBHbIE 00pa30BaTEIbHbIE MIPOIPAMMBbI.

[Iporpamma 1o (u3uKe ompenensaer o053aTebHOE MPEAMETHOE COAEpP)KAHUE, YCTAHABIMBAET PEKOMEHIYEMYIO
MOCJIEIOBATEIBbHOCTh M3YUYEHHS] TEM U Pa3/iesioB y4eOHOro mpeaMera ¢ YY4ETOM MEXKIPEIMETHBIX U BHYTPHUIPEIMETHBIX
CBsA3€H, JIOTMKKM Y4eOHOro Ipolliecca, BO3PACTHBIX OCOOeHHOCTeW oOyuwatomuxcs. I[Iporpamma mno ¢usuke gaér
MIPEICTABICHUE O LENSAX, COAECPHKAHUU, OOIIEH cTpareruu oOydeHHs, BOCIIMTAHUS U Pa3BUTHUS OOYYaIOIIMXCS CPEICTBAMU
yueOHoro npeamera «DPu3nka» Ha yriyoJIEHHOM YPOBHE.

N3ydyenune kypca QUMK YriIyOJEHHOTO YpOBHS IO3BOJISIET peajn30BaTh 3aJaud Npo(eCCHOHAIBbHOW OpPHEHTAlUH,
HaIpaBJICHO HA CO3/IaHUE YCJIOBHUM MJIsi MPOSIBICHHUS CBOMX MHTEIUICKTYyaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH KaXKIbIM
oOyyaroluMcsi, KOTOpble HEOOXOUMBI JJIs1 TPOIOJDKEHHST 00pa30BaHuUsl B OpraHU3alusAX Mpo(eccnoHaIbHOTO 00pa30BaHuUs
10 Pa3IUYHBIM (PU3UKO-TEXHUUECKUM U MHKEHEPHBIM CIIECIIUATBHOCTSIM.

B nporpamme no ¢usuke onpeaensroTcs IIaHUPYEMBbIE Pe3yJIbTaThl OCBOCHHS Kypca (PU3WKM Ha YPOBHE CPEIHErO
o01ero 00pa3oBaHus: JIMYHOCTHBIC, METAIIPEAMETHBIC, TTpeAMETHBIC (Ha yriay0iaéHHoM ypoBHE). HayuHo-MeTomomornueckon
OCHOBOW JUIsl pa3pabOTKKM TpPeOOBaHMI K JIMYHOCTHBIM, METANpPEAMETHBIM M TMPEAMETHBIM pe3yJbTaTaM OO0ydaroniuxcs,
OCBOMBIIMX IMporpamMmy Mo (u3uMKe Ha YpPOBHE CpelHero oOmiero oOpa3oBaHHsA Ha YINIyOJEHHOM YpOBHE, SBIISETCS
CUCTEMHO-/IEATEIbHOCTHBIN MOIXO/.

[Iporpamma 1o pu3MKe BKIIOYAET:

IUTAHUPYEMBIE pe3yJbTaThl OCBOCHHUS Kypca (DU3UKU Ha YyriyOJIEHHOM ypOBHE, B TOM YHCIIE MPEAMETHBIC PE3yIbTaThl
0 roJaM O0y4YeHHUS;

[Iporpamma mo ¢u3KMKe HE CKOBBIBAET TBOPYECKYIO WHULMATUBY YUYHUTENEW W MNPEJOCTaBIsSE€T BO3MOXXHOCTH IS
peanu3aluy pa3iMYHbIX METOAUYECKUX IMOJIXO0J0B K MPEenoJaBaHUI0 (U3MKM Ha YIUIyOJIEHHOM YpOBHE IMpPH YCJIOBUHU
COXpaHEeHUs1 003aTeNIbHOM YaCTH COAePKaHUS Kypca.

du3nka KaKk Hayka 0 HauOoJiee OOIIMX 3aKOHAX MPUPOII, BRICTYIAs B Ka4eCTBE yUeOHOTO MpeaMeTa B IIKOJIE, BHOCUT
CYIIIECTBEHHBIA BKJIaJ B CHUCTEMY 3HaHUU 00 okpyxatomeM mupe. [IIKombHbIN Kypc QU3MKH — CHCTEMOOOPa3YIOMUN st
€CTECTBEHHO-HAYYHBIX Y4YE€OHBIX MPEIMETOB, MOCKOJbKY (U3MUYECKUE 3aKOHBI Jie)KaT B OCHOBE IPOLIECCOB U SIBJICHUIA,



U3y4aeMbIX XUMHUEH, Ouosorueit, dusnueckoit reorpadueit U actpoHomuent. Vcronap3oBaHue M aKTUBHOE IMPHUMEHEHHUE
(U3UYECKUX 3HAHWA OMPENSTHIIO XapakTep M OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHH B cdepe IHEPreTHKH,
TPAHCIIOPTA, OCBOEHUS KOCMOCA, TIOJYYCHHs] HOBBIX MATEPHUAJIOB C 3aJaHHBIMH CBOWCTBaMH. V3ydeHue (U3UKU BHOCHUT
OCHOBHOM BKJIaJ B (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOM KapTUHBI MHpa oOydwaromierocs, B (opMUpOBaHUE YMEHHI
NPUMEHSTH HAyYHBIN METO]I TO3HAHUS MPHU BHITIOJHEHUN UMHU YU4€OHBIX UCCIIEAOBaHMM.

B ocHOBy Kkypca (u3MKM Ha YpOBHE CpelHero oOmiero oOpa3oBaHMs TMOJOXKEH psa HIeH, KOTOpPhIE MOKHO
paccMaTpuBaTh Kak MPUHIIUIIBI €T0 TOCTPOCHHUS.

Hoen yenocmuocmu. B cCOOTBETCTBUU C HEU KypC SBJISAETCA JIOTUYECKH 3aBEPIIEHHBIM, OH COACPKUT MaTEpUal U3 BCEX
pazzienoB (GU3MKHU, BKIIOUYAET KaK BOMPOCHI KIACCUYECKOM, TaK U COBPEMEHHOMN (hU3HKHU.

Hoesa z2enepanuzayuu. B coOTBETCTBUM C HEW maTepual Kypca (U3Mku 0O0bETUHEH BOKPYT (U3HUECKUX TEOPHUIA.
Benyimum B kypce siBiisieTcst GOpMUPOBAHKE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIIECTBE U MOJIE.

Hoen cymanumapuzayuu. EE peanuzanusi mpeArnosiaraeT UCHOJIb30BaHUE T'YMaHUTAPHOTO MOTEHIMana (hU3NYeCKou
HayKH, OCMBICIICHUE CBSI3M Pa3BUTHS (PU3UKHU C Pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMHU U
AKOJIOTUYECKUMHU MPOOTIEMaMHU.

Hoen npuknaonoui nanpaenennocmu. Kypc Gusuku yriyOoJI€HHOTO YPOBHS MpEANojaracT 3HAaKOMCTBO C HIHPOKUM
KPYIOM TEXHUYECKUX W TEXHOJIOTMYECKHX MPUIIOKEHUN H3YUYEHHBIX TeOopuil W 3akoHOB. IIpu 3TOM paccMarpuBaroTcs Ha
YpOBHE OOIIMX MPEJCTABICHUN U COBPEMEHHbBIE TEXHUYECKUE YCTPOMUCTBA, U TEXHOJIOTHH.

Hoen rkonozuzayuu peanusyercs MOCPEACTBOM BBEICHHS 3JEMEHTOB COACPKaHUS, MOCBSAIIEHHBIX SKOJIOTMYECKUM
npo0jemMaM COBPEMEHHOCTH, KOTOPHIC CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJOTHH, a Takxke OOCYXICHHs MpoOsieM
PaAIMOHAIIBHOTO MPUPOIOTIONB30BAHMS M IKOJIOTUUECKONU O€30MaCHOCTH.

OcBoeHME cojiepKaHUs TPOrpaMMBbl 10 (PU3UKE JOJKHO OBITh TOCTPOCHO HA MPUHIMIIAX CUCTEMHO-IIESITEIIbHOCTHOTO
noaxojaa. st pusznku peanuzanus 3TUX MPUHLIUIOB 0a3UPyeTCss HA UCIOJIb30BAHUN CAMOCTOSITEILHOTO AKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIoIEro Qakropa ydeOHoro mporecca. s yrimyOn€HHOrO YpOBHSI — TO CHUCTEMA CaMOCTOSITEIIBHOTO
YYCHHYECKOTO DJKCMEPUMEHTA, BKIIOYAIONIECTO (PPOHTAIbHBIC YYCHHYECKHE OMBITHI MPU W3YYCHUU HOBOTO MaTepuara,
nabopatopHbie paboThl U paboTHI MpakTUKyMa. [Ipyu 5TOM BO3MOXKHBI IBa CIIocoba peanu3anuu Gu3ndecKkoro npaktukyma. B
MEPBOM cllydae MPaKTUKyM TpoBoAUTCS jauO0 B koHie 10 u 11 kimaccos, 1u0OO0 mocie MepBOro W BTOPOTO MOJYTOAWM B
Ka)XJIOM U3 3TUX KJaccoB. BTopoit coco0 — 3To MHTErpaius padoT mpakTUKyMa B CUCTEMY JJA00paTOPHBIX paboOT, KOTOpbHIE
MPOBOJIATCA B TpoIlecce M3ydeHus pasznena (temul). [lpu 3ToM mom paboTamu MpakTUKyMa MOHUMAETCS CaMOCTOSITEIHHOE
HCCJIEI0BaHKE, KOTOPOE MTPOBOIUTCS MO PYKOBOACTBY CBEPHYTOT0, 0000MEHHOTO BUa O€3 TOMIAarOBOM HHCTPYKITUH.



B nporpamme no gusuke cuctemMa y4eHUYECKOrO SKCIEPUMEHTA, JJA0OPAaTOPHBIX padOT M MPAKTUKyMa IMpeAcTaBiIeHa
eAUHBIM TIepeuyHeM. BeIOOp TeMaTWKH AJIA 3THX BUAOB YUYEHHUYECKHX MPAKTHUYECKUX PaOOT OCYIIECTBISETCS YYACTHUKAMH
00pa3oBaTeNpLHOTO MPOIIecca UCXO W3 OCOOCHHOCTEH MOYPOYHOTO TUTAHUPOBAHUS W OCHAIIeHUs kKaOuHera (usuku. [Tpu
ATOM 00ECIIEUMBAETCS OBJIAJICHUE OOYYAIOIIMMUCS YMEHUSIMU MPOBOAUTH MPSIMbIE U KOCBEHHbBIE U3MEPEHUSI, UCCIIEIOBAHUS
3aBUCUMOCTEH (PM3MUECKUX BEITMYMH U MOCTAHOBKY OMBITOB MO MPOBEPKE MPEAJIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yHensieTcsl pEHIeHUI0 pPAacUETHBIX M KayeCTBEHHBIX 3anad. IIpu sTtoMm s pacu€THhIX 3amad
MIPUOPUTETOM SIBJISIIOTCS 33Jla4Ml C SBHO 33JIaHHOM M HESBHO 3aJIaHHON (DU3MYECKOW MOJEIBIO, MO3BOJISIONINE TPUMEHSTh
M3Y4YCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjelia Kypca, TaK U UHTETPHUPYS NMPUMEHEHUE 3HAHWN U3 Pa3HbBIX
paznenoB. [l KadyecTBEHHBIX 3ajad IMPUOPUTETOM SBISIIOTCS 3aJaHUsl Ha OObBSICHEHHUE/TIpeACKa3aHUe MPOTEKaHUS
¢bu3nYecKuX SBJICHUN U TPOLIECCOB B OKpYXAlOlEeH XU3HMU, TpeOyromue BbIOOpa (PU3WYECKOW MOAENU ISl CUTYyaluH
MIPaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa.

B cooterctBum ¢ TpedoBanusimMu ®I'OC COO k maTepuaibHO-TEXHUYECKOMY 00ECIIEUCHHUI0 Y4eOHOTO mpoliecca Kype
(¢bu3uku yriayOonE€HHOro YPOBHSI Ha YPOBHE CpeHEro oOIero oOpa3oBaHUsl JOJDKEH M3Yy4aThCs B YCIOBUSIX MPEIMETHOTO
kabunera. B xaOunere pu3uku A0HKHO OBITH HEOOX0AUMOE JabopaTopHOE 000PYIOBAaHUE JUIsl BHITIOJHEHUS YKa3aHHBIX B
nporpamme 1o (GU3NKE YUYEHHYECKHX OIBITOB, JIAOOPATOPHBIX padOT M padOT MPAKTUKyMa, a TaKKe JEMOHCTPAIIMOHHOE
o0opynoBaHue.

OCHOBHBIMHU 1IEJISIMU U3y4Y€HUS PU3UKHU B 001IEM 00pa30BAHUU ABJISIOTCS:

dbopMHupoBaHWEe WHTEpeca M CTPEMJICHHS OOYYalolUXCsi K Hay4HOMY W3YyYEHUIO TMPUPOJBI, PpPa3BUTHE HX
WHTEJUICKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE TMPEACTABICHUI O HAyYHOM METOJAE IMO3HaHWUS W (OPMHUPOBAHUE HCCIIECIOBATEIHCKOTO OTHOIICHUS K
OKPYKAIOIIM SIBJIICHUSIM;

(dbopMHpOBaHE HAYYHOTO MHUPOBO33PCHUS KAaK PE3yNbTaTa M3yYCHHS OCHOB CTPOCHHUS MaTepuu U (PyHIaMEHTaTbHBIX
3aKOHOB (DU3HKHU;

dbopMupoBaHre YMEHUI OOBSCHATDH SBJICHUS C UCTIOIb30BaHUEM (DU3NYECKUX 3HAHUM U HAYYHBIX JIOKA3aTEIHCTB,;

dbopMHpOBaHUE TIPEACTABICHUHA O POIH (GUBHKH JJIS PA3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHI;

pa3BUTHE MPEJCTABICHUN O BO3MOXHBIX chepax Oyayiei npodeccruoHanbHON AESATEILHOCTH, CBSI3aHHBIX C (PU3HKOMH,
MOATOTOBKA K JIaTbHEHIIIEMy 00YUYEHHUIO B 3TOM HalPaBJICHHH.

JlocTibkeHre 3THX IeNield o0ecreunBaeTcs PEIICHUEeM CIEAYIONMUX 3a/Jad B MPOIecce M3y4YeHUs Kypca (U3UKA Ha

YpOBHE cpesiHero o01ero 0opa3oBaHus:



npUOOpEeTeHNEe CUCTEMbl 3HAHUI 00 OO0HIMX (PU3MYECKHUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX, BKIIOYAs MEXaHUKY,
MOJIEKYJISIPHYIO (PU3UKY, JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3HKY U JIIEMEHTHI aCTPODU3HKY;

dopMupoBaHrE YMEHUI MPUMEHITh TEOPETUUYECKUE 3HAHUA Ui OOBSICHEHUS (PU3UYECKHUX SBICHUIN B MPHUPOJE U IS
NPUHATHUS TIPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB PEIICHMS PA3IMYHBIX 337a4 C SBHO 33JaHHON (PU3MUYECKOW MOJENbIO, 3a/1ay, MOApa3yMeBaroIInX
CaMOCTOSATENbHOE Cco37aHue (U3MUECKOW MOJENH, aJeKBaTHOW YCIOBHMSM 3aJadd, B TOM 4YHUCJE 3a7a4 HUHKEHEPHOTO
XapakTepa;

MOHMMaHHE (PU3MUYECKUX OCHOB U MPHUHIIUIIOB ACHCTBHS TEXHUYECKHX YCTPOMCTB M TEXHOJOTHYECKHX IMPOLECCOB, UX
BJIMSIHUS HA OKPY>KAIOIIYIO CPEy;

OBJIAJICHUE METOJaMH CaMOCTOSITEJIBHOTO IJIAHUPOBAHUS U TPOBEACHUSA (PU3NYECKUX SKCIEPUMEHTOB, aHalU3a M
MHTEpHpeTalni HHPOPMaALIMU, ONPEEICHHS JOCTOBEPHOCTH MOJYYEHHOTO PE3yiIbTaTa;

CO3J]aHUE YCIOBUH JJI Pa3BUTHS YMEHHI MPOEKTHO-UCCIIEI0BATENbCKON, TBOPUECKON AEATEIbHOCTH;

pa3BUTHE UHTEpeca K chepaM MpoPpecCuOHAIBHON AESTENbHOCTH, CBA3aHHOMN C (PU3UKOM.

B cooterctBun ¢ tpedoBanusiMu ®I'OC COO yriyOn€HHBIN ypoBeHb M3y4YeHUs y4eOHOro npeamera «DPu3mka» Ha
YPOBHE cpefHero obmiero oOpa3oBaHUs BbBIOMpAaeTCs OOYYaIOIIMMUCS, TUIAHUPYIOLIUMHU MPOJOJDKEHUE OO0pa30BaHUS IO
CIEHUATBHOCTSIM (PU3UKO-TEXHUUECKOTO MTPOQHIISL.

Ha u3yuyenme ¢pusuku (yriyOn€HHBIN ypOBEHB) HA YPOBHE cpeaHero obmiero oopazoBanusi otBoautcs 170 wacos: B 10
kiacce — 170 gacoB (5 4acoB B HEJCIIO).



COIAEPKXAHUE OBYUYEHUA
10 KJTACC

Paznen 1. HayyHnblid MeTO MO3HAHMS IPUPOBI.

®duszuka — (yHIaMeHTalbHas Hayka o mpupoje. HayuHwlii MeTOn MO3HAHUS W METOIbI MCCIEAOBaHUS (DU3MUECKUX
SIBJICHHI.

DKCIepUMEHT U TEOpHsl B TIpoIecce MO3HaHus Mpuposl. Habmonenue u skcrepuMenT B pusmke.

CnocoObl u3MepeHusi GU3MUEeCKUX BETUYHMH (AHAJIOTOBBIE W LU(PPOBBIE HU3MEPUTENbHbIE MPUOOPHI, KOMIBIOTEPHBIE
JIaTYNKOBBIE CUCTEMBI).

[TorpemHocT U3MEpPEHU (PU3NUECKUX BETUYUH (a0COIIOTHAS M OTHOCUTENbHAS).

MopenvupoBanue (QU3NYECKHUX SBJICHUN U NPOLECCOB (MaTepuaigbHas TOYKA, aOCOJIIOTHO TBEPIOE TEJIO0, MACAIbHAS
KHUJIKOCTb, UJI€ANbHBIN ra3, TOUeUHbId 3apsa). 'unoresa. @U3nueckuil 3aK0H, TpaHUIbl €r0 MPUMEHUMOCTH. Du3ndeckas
TEOpHUS.

Pounb 1 MecTo pu3HKu B pOPMUPOBAHUN COBPEMEHHOW HAyYHOU KapTUHBI MUpPa, B IPAKTUYECKON AESITEIbHOCTU JIOICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

N3mepeHre cuiibl TOKAa W HaNpsSOKEHUS B LENH MOCTOSHHOTO TOKa IPU TOMOIIM aHAJOrOBbIX U LHUQPPOBBIX
MU3MEPUTENHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1udpoBoit jabopatopueit mo ¢usuke. [Ipumepsl uzmMepeHus (QU3NYECKUX BEIMYUH TPHU TMOMOIIU
KOMITbIOTEPHBIX TATYUKOB.

Paszpnes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe 1BHKeHHE. OTHOCUTENBHOCTh MEXaHNYECKOTO ABMKEeHUA. Cucrema oTcuéra.

[Ipsimast 1 oOpaTHast 3a1a4u MEXaHUKHU.

Paauyc-BexkTop MarepuaibHON TOYKH, €r0 MPOEKLIMU HA OCU CUCTEMBI KOOpAUHAT. TpaeKTopus.

[lepemenienue, CkOpoCTh (CpeliHsAsI CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE MaTepUaibHON TOYKH, UX TPOEKIIUH
Ha OCH CUCTEeMbI KoopauHaT. CloXKeHHUEe MEPEMEIICHUN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSAMOIMHENHOE IBH>KEHHE. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH, YCKOPEHUS U ITyTH
MaTepUaJIbHOW TOUYKU OT BPEMEHU U UX TpapuKU.

CBoOonHOe majeHue. YCKOopeHue CBOOOJHOIrO MajeHus. JBHkeHHue Tena, OpOLIEHHOTO MOJA YIVIOM K TOpPU3OHTY.
3aBUCUMOCThH KOOPJMHAT, CKOPOCTH U YCKOPEHHUS MaTepUaIbHOW TOUKU OT BPEMEHHU U UX rpaduKH.



KpuBonunennoe nsuxeHue. [[BrkeHHME MaTEpUaIbHOM TOYKM IO OKPYKHOCTH. YTJIOBas W JIMHEWHAs CKOPOCTb.
[lepuon u yactora obpaienus. LlenTpoctpeMurensHoe (HOpMaAIbHOE), KacaTeIbHOE (TAaHT€HIIMAIBLHOE) U MOJTHOE YCKOPEHHE
MaTepUaIbHON TOYKH.

TexHU4eCcKre yCTPOMCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: CIIUAOMETP, ABHKECHUE CHAPSAJAO0B, LIEHHBIE, IIECTEPEHYATHIC
1 peMEHHBIC TTepeaadn, CKOPOCTHBIC JTH(THI.

Jemoncmpayuu.

Mogenb cucteMbl OTCUETA, MILTFOCTPALUS KHHEMATHUECKUX XAPAKTEPUCTUK IBUKEHUS.

CrocoObl uccien0BaHusl IBUKEHUM.

Nnmoctpanys npeaenbHOro nepexoia U N3MepeHrne MTHOBEHHOU CKOPOCTH.

[IpeoOpazoBanue ABUAKEHUM C UCTIOJIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3pEeKEHHOM IPOCTPAHCTBE.

HabGnronenue nBmkeHus Tena, OpOIIeHHOTo MO/ YIJIOM K TOPU30HTY U TOPU30HTANIBHO.

Hanpagnenue ckopocTul pu ABMKEHUH MO OKPY>KHOCTH.

[IpeobpazoBanHue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE MMyTel, TPAEKTOPUA, CKOPOCTEN JBH>KEHUSI OHOTO M TOTO K€ TeJa B Pa3HbIX CUCTEMAxX OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3ydyeHne HEpaBHOMEPHOIO IBMYKEHUS C LIEJIBIO ONPEIEIIEHUS MTHOBEHHON CKOPOCTH.

N3mepenune yckopeHus mpu MPSMOJIMHENHOM PaBHOYCKOPEHHOM JIBUKEHUU 10 HAKJIOHHOM IJIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH MYTH OT BPEMEHU MIPU PABHOYCKOPEHHOM JBH)KEHUH.

N3mepenne yckopeHusi CBOOOHOTO MajAcHUs (PEKOMEHI0BAaHO MCII0JIb30BaHKe MUGPOBOH 1ab0OpaTOPHN ).

N3yuenue nBWKeHUs Tena, OpPOIIEHHOTO TOPU30HTAIbHO. [IpoBepka THMOTE3bI O MPSAMON MPOMOPIMOHATIHLHOM
3aBUCHUMOCTH MEXIY JaJbHOCTHIO MOJIETA U HAYAJIIBHOW CKOPOCTBIO TENA.

N3yueHne nBUKEHUS TeJIa MO OKPYKHOCTH € MOCTOSIHHOM 1O MOJIYJII0 CKOPOCTHIO.

HccnegoBanue 3aBUCUMOCTH NIEPHOJIa 0OpaIieH!s KOHUYECKOTO MasgTHUKA OT €ro apaMeTpoB.

Tema 2. /lunamuxa.

[Tepseiit 3akoH HeroToHa. MHepumaneHbie cucteMsl oTcuéra. [IpuHunn otHocuTensHOCTH ['anuiies. HennepuuanbHbie
CUCTEeMBbI OTCUETA (OTpeeseHre, IPUMEpHI).

Macca tena. Cuna. [IpyHuun cynepno3unyu cui.

Bropoii 3akoH HeroToHa 111 MarepuaibHONU TOYKH.

Tpernii 3ak0oH HproTOHA JIs1 MaTepUaIbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh TPABUTAIITMOHHON U MHEPTHOM MacChI.



Cuna TspKeCTH. 3aBHCHUMOCTh YCKOPEHHsI CBOOOJHOTO TMaJ€HUs OT BBICOTHI HAJ TMOBEPXHOCTHIO IUIAHETHI U OT
reorpaguueckoil mupoTsl. JBrkeHne HEOECHBIX TEJ M UX CIYTHUKOB. 3akoHbl Kemepa. [lepBas kocmMuueckast CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec tena, ABMXKyIerocs ¢ yCKOpeHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHHUs CKOJbXKEHUS W cuia TpeHus mnokos. Kosdduument tpenusa. Cuna
CONPOTHUBJICHUS NIPH JIBHKEHUH TEJA B )KUIKOCTH WJIU Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEBHOTO JIBHIKEHHUS.

Hasnenue. ['mapocratnyeckoe nasienue. Cuiia Apxumena.

TexHrYecKue ycTpoucTBa U TEXHOJIOIMYECKUE TPOLECCHI: MOJIINITHUKH, JBUKEHUE UCKYCCTBEHHBIX CITy THHKOB.

Jlemoncmpayuu.

Habmoienue nBM>XKeHUs Tell B MHEPLUATIbHBIX U HEMHEPIIUATIbHBIX CHCTEMax OTCUETa.

[IprHIMI OTHOCHUTEIBHOCTH.

KadeHne nByX LHMIMHIPOB WIIM IIAPOB PA3HOM MacChl ¢ OJMHAKOBBIM YCKOPEHHUEM OTHOCUTEIBHO HEMHEPLHAJIBHOU
CUCTEMBI OTCYETA.

CpaBHEHUE PABHOJCHUCTBYIONIEM MNPUIOKEHHBIX K TEIIy CHJI C MPOU3BEACHHEM MAcChl Tella HAa €ro YCKOPEHHE B
MHEPUHAIBHON CUCTEME OTCYETA.

PaBeHCTBO cwJl, BOZHUKAIOIIUX B PE3YyJIbTaTE B3AMMOJICHCTBHS TEIL.

N3mepenne macc 1o B3auMOJICHCTBHIO.

HesecomocTs.

Bec tena npu yCKOpEHHOM NOIbEME U MaJICHHH.,

[lenTpoOexKHBIE MEXaHU3MBI.

CpaBHEHHE CHUJI TPEHHSI IOKOSI, KAYEHHSI U CKOJIBYKEHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyM.

N3mepennie paBHOAEHCTBYIOUIEH CUIT TPU ABUKEHUHU OpyCKa MO HAKJIOHHOM MJIOCKOCTH.

[IpoBepka runoTe3sl 0 HE3aBUCUMOCTH BPEMEHHU JBUKEHUS OpyCKa M0 HAKJIIOHHOM TIOCKOCTH Ha 3a/IaHHOE PAaCCTOSIHUE
OT €r0 MAaCCBI.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX B MPYKUHE U PE3MHOBOM 00paslie, oT ux aedopMaliuu.

N3yuenne qBUKEHHSI CUCTEMBI T€J, CBA3aHHBIX HUTHIO, IEPEKUHYTOM uepe3 JErkuit OJI0K.

N3mepenne ko3 duimeHTa TpeHus Mo BEIMYNHE YIII0OBOr0 KodhdummreHTa 3aBucuMoct Frp(N).

HccnenoBanue nBrxkeHus Opycka 1Mo HAKJIOHHOM TJIOCKOCTH € IEPEMEHHBIM KO3(PPUIIMEHTOM TPEHUS.

N3yueHue ABMKEHUS TPy3a HA Bally C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.



AbcomtotHo TBEpaOE Teno. [locTynaTenbHoe U BpalateabHOe JBMKEHHE TBEPAOTO Tena. MOMEHT CUJbl OTHOCHUTEIBHO
ocu BpauieHus. [lmeuo cunbl. ClioxkeHne cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

YcnoBus paBHOBECHS TBEPAOTO TeENA.

YcroitunBoe, HeyCTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOHMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: KPOHIUTEMH, CTPOUTENBHBIM KpaH, pPEIETYATHIC
KOHCTPYKIIUH.

JHemoncmpayuu.

Y ci1oBuUsI paBHOBECHSI.

Bunsl paBHOBeCHS.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmukKym.

Hccnenosanue ycioBuil paBHOBECHS TBEPAOTO Tela, UMEIOIIETO OCh BPALEHUS.

KoHcTpynpoBaHre KpOHIITEMHOB U PAaCU€T CUJI YIIPYTOCTH.

N3ydenne ycToOM4nBOCTH TBEPAOTO TENA, HMEIOLIETO TUIOMIAb ONIOPBI.

Tema 4. 3akonvl coxpanenus 6 Mexanuke.

NMnynbc MaTepuanbHON TOUYKH, CUCTEMBI MAaTEpUaAIbHBIX TOUEK. L[eHTp Macce cuctembl MaTepuaibHbIX TOYEK. Teopema
0 IBM)KCHUU LIEHTpaA Macc.

NMnyiibe CUIIBI M1 U3MEHEHHUE UMITYJIbCA TEJIA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKCHUE.

MoMeHT umnysibca MaTepuaabHOM TOUKM. IIpencraBienne o CoXxpaHEeHUM MOMEHTA UMITYJIbCa B LIEHTPAJIBHBIX MOJIAX.

PaboTa cuiibl Ha MaJioM U Ha KOHEYHOM TiepemenieHnu. ['pagudeckoe npeacraBieHue padbOThl CUJIBL.

MOIIHOCTH CHUJIBI.

Kuneruueckast sHeprus MarepuanbHoi Touku. Teopema 00 M3MEHEHUH KUHETUYECKON SHEPTUU MaTepUabHON TOUKH.

[loreHunanbHple W HENOTEHUHAIbHbIE Ccuibl. [loTeHnmanbHas odHeprus. lloTeHumanbHas SHeEprus ymOpyro
nepopmMupoBaHHON TpyxkuHBL. [loTeHIManpHas SHEprus Tejla B OJHOPOAHOM TpaBUTALMOHHOM moje. [loreHuuanbHas
SHEPrUs Teja B IPABUTALMOHHOM I0JIE OJHOPOJHOIO mapa (BHyTpH M BHE Iapa). Bropas kocMuueckas CKOpocTb. TpeTbs
KOCMHYECKASI CKOPOCTb.

CBsi3b paOOThl HEMOTEHLUMAIBHBIX CHJI C U3MEHEHHMEM MEXaHUYECKOM HSHEPruu CHUCTEMbl Tell. 3aKOH COXpaHEHUs
MEXaHUYECKON SHEPTUU.

Yrpyrue u Heynpyrue CTOIKHOBEHMUS.

YpaBHeHnue bepHyn 114 uaeanbHOU )XKUIKOCTH KaK CIEACTBUE 3aKOHA COXPAHEHUSI MEXAHUYECKON SHEPTHUH.



TexHudeckne yCTpOMCTBA U TEXHOJIOTHYECKHUE MPOLECCHI: IBUKEHHUE PAKET, BOJAOMET, KONEDP, MPYKUHHBIN MHACTOJIET,
TUPOCKOII, GUTYPHOE KaTaHUE HA KOHbKAaX.

JHemoncmpayuu.

3aKOH COXpAaHEHHs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3MepeHne MOIIHOCTH CHUJIBI.

W3meHeHue sHepruu Tea Mpu COBEPILICHUU PabOTHI.

B3auMHbIe nmpeBpaleHus KHUHETUYECKOW U MOTCHUHUAIBHON DHEPrud MPU JECUCTBUM HA TEJIO CUJbI TSKECTH W CHUJIBI
YIIPYTOCTH.

CoxpaHeHue SHEepruu Ipu CBOOOHOM MaICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3mepenue umiryibca Teia no TOpMO3HOMY ITYTH.

N3MmepeHue cuiibl TATH, CKOPOCTH MOJICIIH SJICKTPOMOOUIISE U MOIITHOCTHU CHUJIBI TSITH.

CpaBHEeHUE U3MEHEHUS UMITYJIbCA TEIA C UMITYJILCOM CHIIBL.

Hccnenoanue coxpaHeHHs] UMITYJIbCa IIPU YIIPYTOM B3aUMOJECHCTBHM.

N3Mepenre KNHETHYECKON SHEPIUHU TeJIa [0 TOPMO3HOMY ITYTH.

CpaBHeHME U3MEHEHHUS MTOTEHIIMATBHOM SHEPTUH MPYKUHBI C pa0OTOM CUITBI TPEHUSI.

Onpenenenue paboThl CUITBI TPEHUS TIPU ABUKEHUU TEJIa 10 HAKJIOHHOMW MJIOCKOCTH.

Paznen 3. Modsiekyisipaast Gu3nMka 1 TEpMOJAMHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu.

OcHoBHBIE TIOJIOKEHHST MoJieKyJsipHO-KuHeTndeckoil Teopun (MKT), ux omnbiTHOe oOocHoBanue. Juddysus.
bpoyHoBCcKkoe nBUKEHUE. XapaKTep ABUKECHUS U B3aUMOJICVCTBUS YaCTHI] BelleCcTBa. MOJEIN CTPOEHHUS Ta30B, KUJIKOCTEN U
TBEPABIX TEN U 00BSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeeil. Macca u pazmepsl MoJiekyl (atoMoB). KosiuecTBo
BeniecTBa. [locrosaHanas ABoraspo.

TeroBoe paBHoBecue. Temneparypa u ciocoos! e€ nzmepenus. [llkana remnepatyp Llenscusi.

Mogens uaeanbHOTO rasa B MOJICKYJISIPHO-KMHETHUYECKON TEOpUU: YACTUIIBI Ta3a ABWKYTCA XAOTHUYECKH U HE
B3aUMOJECHCTBYIOT JIPYT C APYTOM.

I"azoBble 3akoHbl. YpaBHeHHEe MeHneneeBa—Knanelipona. AGcontoTHas TemmepaTtypa (mkana temreparyp KenbBuHa).
3akon Jlanprona. M3omporieccsl B U1eaqbHOM Ta3e ¢ NMOCTOSHHBIM KOJMYECTBOM BellecTBa. | 'paduueckoe mpencraBlieHnue
M30IPOIIECCOB: H30TEPMa, U30X0pa, n300apa.



CBsi3b MEXIYy JaBJICHUEM W CPEIHEN KUHETUYECKOW SHEpruedl MoCTYMaTelIbHOTO TEIUIOBOIO JBHUXKEHUS MOJIEKYJI
UeaIbHOTO raza (OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KMHETHYECKON TEOPUH UI€AIHOTO ra3a).

CBsi3b  aOCOJIIOTHOM — TeMIEpaTypbl TEPMOIMHAMUYECKOM CHCTEMBl CO CpeJHEd KHHETUYECKOW DSHepruei
MOCTYNATEIBLHOIO TEIIOBOTO JIBMXKEHUS €€ YACTHII.

Texauueckue ycTpocTBa M TEXHOJIOTHYECKUE TIPOIIECCHI: TEPMOMETP, OapOMETp, OTYICHHE HAHOMATEPUAIIOB.

Jemoncmpayuu.

Mopenu ABUKEHHUS YaCTUI] BELIECTBA.

Mopenb OpOyHOBCKOTO JBHKEHUS.

Buneoponuk ¢ 3anmichio peatbHOTO OPOYHOBCKOTO JIBHYKEHUSI.

Huddy3ust :KUIKOCTEN.

Mogens onbita llTepHa.

[TputskeHne MOJIEKYII.

Mopenu KpucTalTn4ecKuX pereToK.

HabGnronenue u vicciiefoBaHUuE U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.

WccnenoBanue nporecca yCTaHOBIICHUS TEIJIOBOTO PABHOBECHS MPHU TEIJIOOOMEHE MEXTY TOPSUYEH U XOJIOAHOM BOIOM.

N3yuenune nzorepMudeckoro npoiecca (peKOMEeHI0BaHO UCIOJIb30BaHUE ITU(POBOIL TabopaTopun).

N3ydyeHnne n30xopHOTo npoiecca.

N3yuenue nzobapHOro npoiecca.

ITpoBepka ypaBHEHUS COCTOSHHSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckast (TJl) cucrema. 3amaHue BHEIIHUX YCJIOBUM JJisl TEPMOJMHAMHYECKON CUCTEMbl. BHemiHue u
BHYTpPEHHHE MapameTpbl. [lapaMeTpbl TEpMOIUHAMUYECKON CHUCTEMbI KaK CpPEJHUE 3HAYEHUS BEJMYMH, OMUCHIBAIOIIUX €€
COCTOSTHME Ha MUKPOCKOIIUYECKOM YPOBHE.

HyneBoe Hawano tepMomumHamuikyd. CamMompou3BOJIbHAS pelakcaluss TEPMOJAMHAMUYECKOM CHCTEMBI K TEIJIOBOMY
PaBHOBECHIO.

Mogenp uaeanbHOro rasa B TEPMOJMHAMUKE — CHUCTEMa ypaBHEHUI: ypaBHeHHUe MeHnneneeBa—Knamneiipona u
BBIpQXXEHUE 11 BHYTPEHHEH SHEPruu. YCIOBUS MPUMEHUMOCTH 3TOM MOJENIM: HU3Kas KOHILEHTPAILMS YacTHIl, BBICOKHE
TeMnepaTypbl. BeipaxkeHue Jj1s1 BHyTpEHHEW SHEpTrur OJHOATOMHOTO U€aIbHOTO rasa.

KBa3zucrarnueckue u HeCTaTHUECKUE MPOLECCHI.

DOnemeHTapHas paboTa B TepMoauHaMuKke. Berancnenue paboTsl o rpaduky mnporecca Ha pV-auarpaMme.



Termnonepenada kak crmocod u3MeHEHUs BHYTPEHHEH dYHEPTUN TEPMOJIMHAMUYECKON CHCTEMBI 0€3 COBEPITICHUST PaOOTHI.
KonBekuusi, TEIonpoBOIHOCTh, U3TYYEHHUE.

KonuyectBo TemnoTel. Temno€MKoCTh Tena. YelbHas W MOJIsSIpHas TEITIOEMKOCTU BelecTBa. YpaBHeHHe Maiiepa.
VYnenvHast TeruioTa cropaHus ToIiMBa. Pacy€r konmuyecTBa TEIUIOTHI Ipu Termonepenade. llonstue 006 aamabaTHOM
poLecce.

[lepBrIii 3ak0H TepMoAMHAMUKH. BHyTpeHHss SHeprus. KommdecTBO TEIIoThl M paboTa Kak MeEpbl M3MEHEHHS
BHYTPEHHEW SHEPTUU TEPMOJUHAMUYECKON CUCTEMBI.

Bropoil 3akOH TEpMOAMHAMUKM IS PABHOBECHBIX MPOLIECCOB: 4YEpe3 3aJaHHOE PABHOBECHOE COCTOSHHE
TEPMOJIMHAMUYECKON CUCTEMBI MPOXOJUT €IMHCTBEHHAs ainabaTa. AOCOIOTHAS TEMIIepaTypa.

BTopoii 3ak0oH TepMOAMHAMUKY /IS HEPABHOBECHBIX MTPOIIECCOB: HEBO3MOXKHO NEpeAaTh TEIIOTY OT 00JIee XOJIOIHOIO
Tena kK 6ojee HarpeToMmy 0e3 komrieHcaruu (Knaysuyc). HeoGpaTuMoCTh IPUPOTHBIX ITPOILIECCOB.

[TpuniMnB HecTBUS TerioBbIX MamuH. KIT/I.

Maxkcumansnoe 3nauenue KIIJI. Lukn Kapho.

DKOJOTUYECKUE aCTIEKThI HCTIOJIb30BAHUS TEIIOBBIX ABUTATENEH. TEIIOBOE 3arpsA3HEHUE OKPYKAOIIEH CPEIBI.

TexHuYeCcKHe yCTPONUCTBA U TEXHOJIOTHYECKHUE TIPOIIECCHI: XOJOAMIBHUK, KOHAUIIMOHED, TU3CIbHBIA U KapOIOpaTOPHBIN
JIBUTATEIIN, TTapoBasi TypOMHA, MOJIYyYECHUE CBEPXHU3KHUX TEMIIEPATYP, YTUIU3AIUS «TEIJIOBBIX» OTXOJO0B C HMCIIOJIb30BAaHUEM
TEIJIOBOT'0 HAcOCa, YTUIIM3AIs OMOOPTaHMYECKOTO TOILIMBA JIJIsl BRIPAOOTKH «TEIIJIOBOI M DJICKTPOIHEPTHUH.

Jemoncmpayuu.

N3MmeHnenue TeMiiepatypsbl py ainadaTHueCKoOM PaclIupEeHUH.

Bo3znymHoe orauso.

CpaBHeHUE YAETbHBIX TETIOEMKOCTEN BEIIECTB.

CnocoObl U3BMEHEHUs BHYTPEHHEN YHEPTUH.

Uccnenosanue agnabaTHOTO MpoIiecca.

KomrnibroTepHbie MOAEIHN TEIUIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

N3mepenne yaeapHON TEIII0EMKOCTH.

HccnenoBanue mponecca OCTHIBAHUS BEIIECTBA.

Uccnenosanue aguabaTHOTO MpoIiecca.

N3ydenune B3auMOCBSI3U SHEPTUU MEKMOJIEKYIISIPHOTO B3aUMOJIEUCTBUS U TEMIIEPATypPhl KUIIEHUS KUJKOCTEH.

Tema 3. Aepecammnuvie cocmoanusa eeuyecmea. Dazosvie nepexoowl.

[TapooOpa3oBanue u KoHAcHCaus. Mcnapenne u kumneHue. Y aenbHas TeIIoTa mapooopa3oBaHusl.



HacplienHble 1 HEHAChIEHHbIE Mapbl. KauecTBeHHAs! 3aBUCMMOCTD IUIOTHOCTH M JAaBJIEHHUS HACBILIEHHOTO Mapa oOT
TEMIIepaTypbl, UX HE3aBHUCUMOCTb OT O0BbEMA HACBHIIIEHHOTO Mapa. 3aBUCHUMOCTb TEMIEPATYpbl KUIEHUS OT JABJICHUS B
AKUJTKOCTH.

BrnaxxHocTs Bo3ayxa. AGCOMIOTHAS M OTHOCUTEIbHAS BIAXKHOCTb.

Teépmnoe temo. Kpucrammmueckue u amMopdHbIe Teina. AHH3OTPONUS CBOWCTB KpuCTauioB. [lmaBrmeHue w
KpucTayui3aus. Y aenbHas Teriora miasieHus. Cyonumarus.

Hedopmaruu BEpoTO Tena. Pactsokenne u cxatue. Casur. Moayns FOnra. [Ipegen ynpyrux nedopmarnuii.

TemnoBoe pacimMpeHue >KUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JTUHEHHOE pacliupeHue. AHTAPMOHHU3M TEIUTOBBIX
KOJICOaHM1 YaCTUI BEIECTBA KaK MPUYHMHA TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue 3HEpPTUH B (pa30BbIX NMEPEXO0IAX.

VYpaBHeHHe TemIoBOro OanaHca.

[ToBepxHoctHOoe HaTskeHue. Koadduiment moBepxHocTHOro HatsbkeHusa. Kanwispuele siBneHus. [laBineHue mop
HMCKPUBJIEHHOM MTOBEPXHOCTHIO )kuaAKocTH. @opmyna Jlannaca.

TexHruuecKre yCTpoucTBa U TEXHOJIOTMYECKUE POLECCHI: )KUJIKHME KPUCTAIIbI, COBPEMEHHBIE MaTEPHUAIIBI.

Jemoncmpayuu.

TeruioBoe pacimupeHue.

CBoiiCcTBa HACBHIILICHHBIX TAPOB.

Kunenue. Kunenue npu noHM>XEHHOM TaBJICHUM.

N3mepenHne cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OnbITHI C MBUIBHBIMY TUIEHKAMM.

CmaunBaHue.

Kanunnsipasie siBieHus.

Mopenu HEHbIOTOHOBCKOM KUKOCTH.

CnocoObl U3MEPEHUS BIAKHOCTH.

Uccnenosanne HarpeBaHus U IJIABJICHUS! KPUCTAILUIMYECKOTO BEILIECTBA.

Buner nedopmarimii.

Habmronenune manbix aedopmariuii.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomul, npaKkmuKym.

N3ydenne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEN.

N3mepenue yaenpHOM TEMIOThI IIABICHUS JbJA.

N3ydeHue CBOMCTB HACBIIIEHHBIX TAPOB.



N3mepenne abCOMFOTHOM BIIaKHOCTH BO3/yXa M OIIEHKA MACChI TAPOB B TIOMEIICHHH.
N3mepenne kodPpduiineHTa moBEpXHOCTHOTO HATSHKEHUS.

N3mepenne moayns FOnra.

HccnenoBanue 3aBUCUMOCTH AeOpMaIiK PE3NHOBOTO 00pasiia OT MPHIIOKEHHON K HEMY CHIIBI.
Pa3znesa 4. JaekTpoanHamMuKka.

Tema 1. dnexkmpuueckoe none.

DJNeKTpu3alms Teln W €€ NPOSIBICHUA. DJEKTpUUecKui 3apsia. [[Ba Buma snektpuueckux 3apsaaoB. lIpoBomHuKH,
JOURJIEKTPUKHU U TIOTYNPOBOAHUKN. DJIEMEHTAPHBIN 3JIEKTPUUECKUI 3aps/l. 3aKOH COXPAaHEHHUS dJIEKTPUUECKOTO 3apsa.

B3aumoneiictBue 3apsiaoB. Toueunsie 3apsanbl. 3akoH Kynona.

DnekTpudeckoe nose. Ero necTere Ha JIEKTPUYECKHAE 3aPsSIbI.

Harnpsox€nnocTs anektpudeckoro nouis. [Ipo6usiii 3apsi. JInaun HanpspKEHHOCTH dJIeKTpudeckoro mosist. OaHopoaHoe
AIEKTPUYECKOE TOJIE.

[ToTeHIMaNbHOCTh AJNEKTPOCTATUYECKOrO MOJiA. Pa3HOCTh NMOTEHHMATIOB M HampsbkeHue. lloTeHunmanbHas sHeprus
3apsAna B AJeKTpocTtatnyeckoM mnoje. [loTeHmman snekTpoctaTudeckoro nois. CBsi3b HANPsHKEHHOCTU MOJS U PA3HOCTH
MOTEHITUAJIOB JIJIS 2JIEKTPOCTATUYECKOTO MOJIs (KaK OJJHOPOIHOTO, TaK M HEOTHOPOIHOTO).

[TpyHIMD Cynepno3uLUN SIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsiaa. [lone paBHOMepHO 3apspkeHHON cdeprl. [loe paBHOMEPHO 3apsHKEHHOTO MO 00bEMY Iapa.
[Tone paBHOMEpPHO 3apspDKEHHON OECKOHEYHOM TUIOCKOCTH. KapTuHbl JWMHHUM HanpspKEHHOCTH  ATUX  TOJIEM U
AKBUIIOTECHIIMAIHHBIX TOBEPXHOCTEH.

[TpoBOOHUKH B 3IEKTPOCTATUUECKOM MOJIE. Y CIOBUE PABHOBECHS 3apsiA0B.

JIMBIEKTPUKH B BJIEKTPOCTATUUECKOM ToJie. [lusnekTpuueckas MpOHUIIAeMOCTh BELIECTBRA.

Konpgencartop. 9nekTpo€MKOCTh KOHIEHCATOPA. DNEKTPOEMKOCTh TIIOCKOTO KOHIEHCATOPA.

[TapannensHOe coequHeHue KoHaeHcaTopoB. [locnenoBaTenbHOE COEAMHEHUE KOHAEHCATOPOB.

DHeprus 3apsHKEHHOT0 KOH/IEHCATOPA.

JIBM>KEHUE 3apsSyKEHHOM YaCTULIBI B OJTHOPOIHOM 3JIEKTPUUECKOM TOJIE.

TexHuYecKre yCTPONCTBA U TEXHOJOTMYECKHE MPOLECCHI: AIEKTPOCKOI, IJIEKTPOMETP, IJIEKTPOCTATUUECKas 3allNTa,
3a3eMJIEHUE JIEKTpONprOOPOB, KOHIEHCATOPhI, renepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpOUCTBO Y MPUHIKII IEUCTBUS SJIEKTPOMETPA.

DIIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE T0JI€ IBYX 3apsiKEHHBIX IJIACTHH.



Mogaenb anekTpoctatudeckoro reaeparopa (Baun ae I'paada).

[IpoBOAHUKH B ANEKTPUYECKOM MOJIE.

DJIEKTPOCTAaTUYECKAs 3aLIUTA.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA IMTOCTOSAHHOM U MMEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJICKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUION[AAM IUIACTHH, PACCTOSIHUS MEXKIYy HUMH U
IUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MO 3apsHKEHHOTO KOHJIEHCATOopa.

3apsiika U pa3psjika KOHJIEHCaTopa Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

OneHKa Cuil B3aUMOICHCTBUSA 3aPSKEHHBIX TE.

Hab6nronenue npeBpaiiieHus SHEPTUH 3apsKEHHOT0 KOHJIEHCATOpa B SHEPTHIO U3ITyUYEHUS CBETOINO/IA.

N3ydenne npoTekaHus TOKa B LIETH, COAEPXKAIIEH KOHAEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIUAIOB (HAMPSKEHUS ) TIPU MOCIEI0BATEIIBHOM COCIMHEHUU KOHJIEHCATOPOB.

Hccnenosanue paszpsaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyecKuil mox.

Cuina toka. [IocTOSIHHBIN TOK.

VYcaoBus CyiecTBOBaHMS MOCTOSTHHOTO dJIeKTpuueckoro Toka. Mcrounuku Toka. Hanpsoxkenne U u DJ1C &.

3akoH Oma 1 y4acTKa Lenu.

DIIEKTPUYECKOE COMPOTUBIICHUE. 3aBUCUMOCTh COMPOTUBJIEHUS OJHOPOJHOTO MPOBOJHHUKA OT €r0 JUIMHBI M TUIOMIAIN
MIONIEPEYHOr0 CEUYCHUS. Y IEJIbHOE COTPOTUBIICHUE BELIECTBA.

[TocnenoBarenbHOE, MapajIebHOE, CMEIIAHHOE COEIMHEHUE MPOBOJHUKOB. Pacu€r pa3BETBIEHHBIX SJEKTPUUECKUX
ueneil. [Ipasuna Kupxroda.

Pabota snekrpuyeckoro Toka. 3akoH /xoyns—Jlenua.

MOIHOCTB NEKTPUIECKOr0 TOKa. TernaoBasi MOITHOCTb, BhIACIsIEMAasl HA PE3UCTOPE.

OJIC 1 BHyTpEeHHEE CONPOTUBIECHHUE MCTOYHHMKA TOKa. 3akoH Oma sl MOJHON (3aMKHYTOM) 3JEKTPUYECKOW IIeTH.
MommHOoCTh UCTOYHHKA TOKA. KOpOoTKOE 3ambIkaHue.

KonpaencaTop B 1ienu noCTOSSHHOTO TOKA.

TexHUYeCKHE YCTPOMCTBA U TEXHOJIOTUYECKHUE IIPOLIECCHI: aMIIEPMETP, BOJBTMETP, PEOCTAT, CUETUUK DIICKTPUYECKON
SHEPIHUH.

Jemoncmpayuu.

N3MepeHne cuiibl TOKa U HAMPSHKEHUSL.



HccnenoBanue 3aBUCUMOCTU CUJIBI TOKA OT HAIIPSDKEHUS JUIsl pE3UCTOPA, JIAMITbl HAKaJMBaHUS U CBETOAUO/IA.

3aBUCHUMOCTh COINPOTHUBIICHHS LWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOIIAAW IIONEPEYHOTO CEYEHUd U
Marepuarna.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT COITPOTUBIIEHUS MPU TOCTOSTHHOM HAIIPSKEHUU.

[Ipsimoe nzmepenue J/]C. KopoTkoe 3aMbIKaHN€ raJIbBAHUYECKOTO MIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

CnocoObl coeMHEHUsT UCTOYHUKOB Toka, DJIC GaTapeil.

Hccnenoanne pa3HOCTH MOTEHIHUAIOB MEK/1y TTOJIFOCAMHA UCTOYHHMKA TOKA OT CUJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

HccnegoBaHue CMEMIAHHOTO COEMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoTUBIICHUS MPOBOIHUKOB.

HccnenoBanune 3aBUCUMOCTH CUJIBI TOKA OT HAIIPSIKEHUS JIJIS1 JJaMITbl HAKaJIMBAHUS.

YBenuueHue npejena u3MepeHus aMmrnepMerpa (BoJIbTMETpa).

N3mepenne 3/1C u BHYTPEHHETO CONTPOTUBJIEHNSI HCTOYHHUKA TOKA.

Nccnenosanne 3aBucumoctr J/1C ranbBaHMYECKOTO 3JIEMEHTA OT BPEMEHU ITPU KOPOTKOM 3aAMBIKAHHH.

Hccnenoanue pa3HOCTU MOTEHIUAIOB MEK/1y TTOJIFOCAMH UCTOYHHMKA TOKA OT CUJIbI TOKA B LIETIH.

Hccnenoanne 3aBUCUMOCTH MOJIE3HOW MOIIHOCTH UCTOYHUKA TOKA OT CUJIBI TOKA.

Tema 3. Toxu 6 pa3iuuHbIX cpeoax.

DnekTpuyeckas NpOBOAUMOCTb PA3JIMUYHBIX BEHIECTB. DJIEKTPOHHAS MPOBOJUMOCTH TBEPIBIX METAIIOB. 3aBUCUMOCTb
CONPOTHUBJIEHUSI METANIOB OT Temneparypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOWMCTBA AJIEKTPOHHBIX ITYYKOB.

[TomympoBonuuku. CoOCTBEHHas ¥ TPUMECHAs MPOBOJAMMOCTh TMOJYNPOBOAHMKOB. CBoOiiCTBa P—N-mepexona.
[TomynpoBOIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JJIEKTPOJHUTAX. DJIEKTPOIUTHYECKAS] JUCCOIMALMA. OJEKTpoiu3. 3akoHbl dDapanes s
AIEKTPOJIN3A.

DNEeKTpUYEeCKUl TOK B razax. CaMoCTOATENbHBIM U HECAMOCTOSITENbHBIN pa3psi. Pa3nuuHble TUIIBI CAMOCTOSTEILHOTO
pa3psana. Momuus. [Inazma.

TexHuueckue yCTpoWCTBa M MPAKTUYECKOE NPUMEHEHHWE: Ta30pa3psA/lHbIe JIaMIIbl, 3JIEKTPOHHO-JIyuyeBas TpyoOKa,
MOJIYITPOBOJJHUKOBBIE MPUOOPHI: JUOJI, TPAH3UCTOP, (OTOMOMA, CBETOANO], TallbBaHUKA, paUHUPOBAHKWE MEIH, BBIMJIABKa
ATIOMUHUS, AJIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTB COIPOTHUBIICHHS] METAJIOB OT TEMIIEPATYPHI.



IIpoBOAMMOCTB IEKTPOIUTOB.

3akoHsblI anekTponn3a Papazes.

HckpoBoil pa3psa U IpOBOJAUMOCTb BO3IyXa.

CpaBHeHHE MPOBOJAUMOCTH METAJUIOB U MOJIYIPOBOJHUKOB.

OOHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

Hab6nronenue snekrposnusa.

N3mepenue 3apsiia OAHOBAIEHTHOIO HOHA.

HccnenoBanue 3aBUCUMOCTH CONIPOTUBIIEHUSI TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH THOJA.

Du3HYeCKUl MPAKTUKYM.

Crioco0b1 u3mepeHus: pU3NUECKUX BEJIMYMH C UCIOJIb30BaHUEM aHAIOTOBBIX U LHU(POBBIX U3MEPUTEIBHBIX TPUOOPOB U
KOMITBIOTEPHBIX JATYMKOBBIX CUCTEM. AOCOJIOTHBIE U OTHOCUTEIbHBIE MOTPEIIHOCTA M3MEPEHUN (PU3NYECKUX BEIIUYUH.
OneHka rpaHull MOTrPEUIHOCTEM.

[IpoBeneHue KOCBEHHBIX M3MEPEHUH, UCCIEA0BAHUN 3aBUCUMOCTEN (PU3MUECKUX BEIMYMH, MTPOBEPKA MPEATIOKEHHBIX
runote3 (BeIOOp M3 pabOT, OMMCAHHBIX B TEMAaTHUECKUX paslenax «YUYeHHMUECKHH SKCIIEPUMEHT, J1abopaTOpHbIe paldoTHhl,
MPAKTUKYM»).

MexnpeaMeTHbIe CBSA3M.

N3yuenune kypca ¢usuku yriay0na€éHHoro ypoBHsS B 10 kiacce OCyHIECTBISIETCS C YYETOM COJIEp KaTeNIbHbBIX
MEXMPEIMETHBIX CBsI3€H C KypcaMu MaTeMaTUKU, OMOJIOTHUU, XUMHUH, Teorpaguu U TEXHOJIOTHUH.

Mesxicnpeomemmnvie noHAmMuUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:@ SIBJICHUE, HAy4YHBIN (akT,
runoresa, (u3nyueckas BeJMYMHA, 3aKOH, TEOpHs, HAOJIOJEHHE, SKCIEPUMEHT, MOJEIUPOBAHHUE, MOJENb, H3MEpPEHUE,
MOTPEIIHOCTUA U3MEPEHUM, U3MEPUTENbHBIE TPUOOPHI, I poBast labopaTopus.

Mamemamuka: penieHue cucteMbl ypaBHeHUi. JIuHeiHas ¢yHkuus, napadona, runepoosia, ux rpa@ukd U CBOMCTBA.
Tpuronomerpuyeckue QyHKIHMH: CHHYC, KOCHHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXAECTBO.
BekTopbl 1 MX MPOEKLIUU HA OCH KOOPJAHHAT, CJI0KEHUE BEKTOPOB.

buonocusa: mexanunyeckoe JBUKEHHE B KUBOM mpupone, AUQQy3us, OocMOC, TEMIO0OOMEH MKUBBIX OpPraHU3MOB,
TEIJIOBOE 3arpsi3HEHUE OKpYXKAloUIeH cpenbl, yTHIU3alusi OMOOpPraHMYeCKOro TOIUIMBA AJI BBIPAOOTKH «TEIUIOBOM» U
ANIEKTPO3HEPIHH, MMOBEPXHOCTHOE HATSIKEHHE M KallWULSIPHBIE SIBICHHSI B IMPUPOJE, AIEKTPUUECKHUE SIBJIICHUS B KUBOU

MIpUpoJIEL.



Xumusa: TUCKPETHOE CTPOCHHUE BELECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA, MOJIAPHAs Macca, OJIy4eHHE
HAHOMATEePUAJIOB, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, JKUJKOCTEH M ra3oB, KUAKWE KPUCTAJUIbI, JJIEKTPUUECKHE CBOMCTBA
METaJJIOB, JIEKTPOIUTHYECKAs JUCCOLMALINS, TajlbBAHUKA, SJIEKTPOHHAS MUKPOCKOIIHSI.

T'eocpagpua: B1axxHOCTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeodpa3oBaHKe IBUKEHHUI C HCTIOIB30BAHUEM MEXaHU3MOB, YUET CYXOTr0 U KUIKOTO TPEHUS B TEXHHKE,
CTaTUYECKUE KOHCTPYKIUHU (KPOHIITEHH, peméryaTbie KOHCTPYKIIMH), UCIOJIb30BaHUE 3aKOHOB COXPAHEHMS] MEXaHUKU B
TEXHUKE (TUPOCKOI, BOJOMET M JAPYTHE), ABUTATEIb BHYTPEHHETO CTOpaHMs, MapoBas TypOWHA, ObITOBOW XOJIOAMJIBHUK,
KOHJUIMOHEDP, TEXHOJOTUU TMOJYyYEHHUS COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE€ HAHOMATEpUaJOB, U HAHOTEXHOJIOTHH,
AIIEKTPOCTATUYECKAsl 3aIlUTa, 3a3eMJICHHE DSJIEKTPONPHOOPOB, Ta30pa3psaHbIe JamIlbl, MOJYNPOBOJHUKOBBIE MPUOOPHI,
raJlbBaHUKA.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O
OBPA3OBAHUAIIMYHOCTHBIE PE3VJIBTATBI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE pe3yabTaThbl OCBOCHUS YueOHOro npeamera «Pu3nka» A0KHBI OTPaKaTh TOTOBHOCTh U CIIOCOOHOCTD
OoOy4JaronmMxcss PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMOM IEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHHUX YOEXKICHHM, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSIM POCCHUICKOTO
o011leCTBa, pACIIMPEHHUE KU3HEHHOTO OIbITa U OMNbITa JACSATEILHOCTU B IMPOIECCE peaau3allid OCHOBHBIX HaIpPaBIICHUM

BOCIIUTATEIIHLHOMN ACATCIIBHOCTHU, B TOM YHCJIC B 4aCTH:
IPaXKIAHCKOI0o BOCIIMTAHUA:

C()OPMUPOBAHHOCTh TPAXKAAHCKOM MO3ULUU OOy4YaroIIerocss Kak AaKTUBHOTO W OTBETCTBEHHOIO YJI€HA
POCCHUICKOTO 00IIIECTBA;

NPUHATUE TPATULIUOHHBIX O0IEYEIIOBEYECKHX T'YMaHUCTHYECKUX U IEMOKPATUUECKUX LIEHHOCTEW;

TOTOBHOCTh BECTU COBMECTHYIO JESTENbHOCTh B HHTEpEcax TIpakIaHCKOro oOIlecTBa, y4acTBOBaTh B
camMOyNpaBJIeHUH B 00pa30BaTEIbHON OpraHU3aliH;

YMEHHE B3aUMOJICHCTBOBATH C COLIMAIbHBIMU MHCTUTYTaMU B COOTBETCTBUHM C UX (PYHKLUMSIMU U HA3HAUCHUEM,;
TOTOBHOCTBH K TYMAaHUTAPHOW U BOJIOHTEPCKOU NEATEIBHOCTH.

MATPHOTHYECCKOI'0O BOCIIMTAHUA:

c(hOpMHUPOBAHHOCTH POCCUUCKON TpaKTIaHCKOW MIACHTUIHOCTH, MAaTPHUOTH3MA;
IIEHHOCTHOE OTHOIIICHUE K TOCYapCTBEHHBIM CUMBOJIAM, TOCTHXKCHHUSM POCCUNMCKUX YUEHBIX B 00J1aCTH (PU3UKH U
TEXHUKE.

AYXOBHO-HPaABCTBCHHOI'0O BOCIIMTAHMA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallUI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHs, OPUEHTHPYSICh Ha MOpPAIbHO-
HPaBCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B AESATEIBHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyAyIIETO.



ICTETHYECKOT0 BOCTIMTAHUS:

e OCTETHYECKOE OTHOIICHUE K MUY, BKIIIOUasi 3CTETUKY HAyYHOTO TBOPUECTBA, MPUCYIIETr0o (PU3HMUECKOIl HayKe.

TPYAOBOr0 BOCIIUTAHUS:

e HHTEpPEC K DPA3IUYHBIM cdepamM NpoPecCHOHATHHON AESITEeIbHOCTH, B TOM YHCJIE CBS3aHHBIM C (U3UKOH U
TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyaymiel mMpodeccur W peann30BbIBATh COOCTBEHHBIC
KU3HEHHBIC TIJIaHbI;

e TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPA30BaHUIO B 00J1aCTH (PU3UKU HA TMPOTSHKEHUU BCEH JKU3HH.

IKOJOTHYECKOr0 BOCTIMTAHHUS:

e c(hOpPMUPOBAHHOCTH 3KOJOTUYECKON KYJIbTYpPbI, OCO3HAHHUE IT100AIBHOTO XapaKTepa SKOJIOTMYECKUX MPoOeM;

e IUIAHMPOBAHHE M OCYIIECTBICHUE ICHCTBHI B OKpYXaloUleil cpele Ha OCHOBE 3HAHUS LEJeH YCTOMYMBOTO
Pa3BUTHSA YEIIOBEUYECTBA;

e pacUIMPEHHE OTBITA ACATEIHLHOCTH IKOJIOTHIECKON HAMIPABIEHHOCTH HA OCHOBE MMEIOIINXCS 3HAHUH 1O (U3HKeE.

LHEHHOCTH HAYYHOI0 MO3HAHUS:

e c(hOpMHUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

e OCO3HAHWE IIEHHOCTH HAYYHOW JESATEIbHOCTH, TOTOBHOCTH B TPOIECCE H3yueHUS (U3UKH OCYIIECTBIATH
MPOEKTHYIO M UCCIIE0BATENbCKYIO IEATETHHOCTh HHINBUYyaTbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
ba3oBble JJornyeckune aAelcTBUA:
e CAMOCTOSTEILHO (POPMYIHUPOBATH M AKTYATM3UPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
e ONPEAEHATH LEIU AEATEIBHOCTH, 3aJ1aBaTh MAPAMETPHI U KPUTEPUHU UX JTOCTUKCHUS;
e BBISBIIATH 3aKOHOMEPHOCTH U MPOTUBOPEUMS B pacCMaTpUBAEMbIX (DM3UYECKUX SBICHUSX;
e paspabaThiBaTh TUTAH PEIICHUS MPOOJEMBI ¢ YYETOM aHalM3a MMEIONIUXCS MaTEePHAIBHBIX M HeMaTepUATbHBIX

pPECYpCOB;



BHOCUTHh KOPPEKTHUBBI B JI€SITEJIBHOCTh, OILICHUBAaTh COOTBETCTBHUE pE3YJIbTATOB LEJSIM, OLEHUBATH PHUCKHU
MOCJIEICTBUN ACITEIIbHOCTH;

KOOPJIMHUPOBATh M BBIMOJTHATH PA00OTy B YCIOBHSIX pEaJbHOTO, BUPTYAJbHOTO W KOMOMHHPOBAHHOTO
B3aMMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH KM3HEHHBIX MTPOOJIEM.

ba3oBble ucciieoBarTe/IbCKHe 1eiiCTBUS.

BJIAJICTh HAYYHON TEPMUHOJIOTHEH, KITIOYEBBIMU TOHITHAMHU U METOIaMU (PH3NIECKON HAYKH;

BJIAJICTh HAaBBIKAMU Y4EOHO-HUCCIIEA0BATEILCKOM U MPOEKTHOM JESTEIHHOCTH B 00JaCTH (PU3UKHU, CTIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IMOMCKY METOJIOB PEIICHUS 3aJlady (PU3UUYECKOrO COJEpKaHUsl, MPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS,

BIAJCTh BHUJIAMH JICSITCIIBHOCTH II0 IOJIYYEHHIO HOBOTO 3HAHUS, €r0 HWHTEPIpEeTallid, MpeoOpa3oBaHHUIO WU
MPUMEHEHUIO B PA3UYHBIX yUEOHBIX CHTYaIldsX, B TOM YHCJE MPH CO3JaHUU yYEOHBIX TMPOEKTOB B 00JaCTH
busuKy;

BBISIBJISAITh TPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIM3WpOBaTh 3ajlady, BBIIBUTAaTh TUIOTE3Y €€ pelIeHus,
HAXOJIUTh apTYMEHTHI JIJIs JJOKA3aTeIbCTBA CBOUX YTBEPKIACHUH, 3aaBaTh apaMeTPhl U KPUTEPHUH PEIICHUS;
aHAM3UPOBATh IMOTYYCHHBIC B XOJI¢ PEHICHUS 3aJa4M PE3yJIbTAaThl, KPUTHUYCCKH OIEHWBATh WX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh N3MECHEHHUE B HOBBIX YCJIOBHSX;

CTaBUTH U (POPMYJIUPOBATH COOCTBEHHBIC 3a/1a4l B 00Pa30BATEIbHON JACSATEIBHOCTH, B TOM YHCIIC TIPU U3YYCHUU
busuKy;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

YMETh TIEPEHOCUTD 3HAHUS TI0 (PU3HKE B MPAKTUICCKYIO 00JIACTh )KU3HEIEATSILHOCTH,

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OpUTrHHAIBHBIC TOAXObI U PEIICHMUSI,

CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYyCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

Pabora ¢ unpopmanmeii:



BJIaJICTh HAaBBIKAMH IOJIydeHHsS WHpOpMamuu (QU3NIECKOTO COJEP)KAaHUS W3 HMCTOYHHKOB PAa3HBIX THIIOB,
CaMOCTOSITEJILHO OCYIIECTBIISITh IMOUCK, aHAJIN3, CUCTEMATH3AIMI0 M HHTEPIPETAINi0 WHPOPMAITUU PA3TUIHBIX
BUJIOB B (DOPM IIPE/ICTABIICHNS,

OLIEHHUBATh JOCTOBEPHOCTh HH(DOPMAIIHH;

UCIOJIB30BaTh CPEACTBA HHGOPMAIMOHHBIX W KOMMYHHKAIMOHHBIX TEXHOJOTHH B PEIICHUH KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX M OPraHU3allMOHHBIX 3aJad C COOJIIoJICHUEM TpeOOBaHHMH SPrOHOMHUKH, TEXHUKH
0€30ITacHOCTH, THUTHEHBI, PECYpCOCOCpPEKCHHsI, TPABOBBIX M JTHYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30I1aCHOCTH;

co3JaBaTh TEKCThI (PU3MUCCKOTO COJACPIKAHUS B Pa3IMYHBIX (PopMarax ¢ y4éTOM Ha3HAYCHUS WHQPOPMAIMHM U
IIEJICBOM ayIUTOPHH, BEIOMpAst ONTUMAIbHYIO ()OpMY IIPEICTABIICHUS U BH3yallU3alliu.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

OCYUIECTBJIATH OOLIEHUE HA YPOKaxX (PU3HKU U BO BHEYPOUHOU AESATEIBHOCTH;

pacrno3HaBaTh NPEANOCHUIKA KOH(MIMKTHBIX CUTYaIlUil U CMATYaTh KOH(QIUKTHL;

Pa3BEPHYTO M JIOTUYHO M3J1araTb CBOIO TOUYKY 3PEHUS C UCIIOJb30BAHUEM SI3BIKOBBIX CPE/CTB;

MOHUMATh U UCMOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHIWBUIyAJIbHOW PabOTHI;

BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX JNEHCTBUU C y4E€TOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH KaKJIOTO
YJIEHA KOJJIEKTUBA;

IIPUHUMATh LIEJIM COBMECTHOM JI€ATEIbHOCTH, OPTaHU30BbIBATh U KOOPAWHUPOBATh JEHUCTBHS IO €€ TOCTHKEHHIO:
COCTaBJIATh IUIAH JEWCTBUM, paclpelenirTh poJid ¢ Y4ETOM MHEHUH YYaCTHHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh Kay€CTBO CBOETO BKJAJa M KAXKJIOTO YYaCTHHMKA KOMaHJAbl B OOIIMKA Pe3ynbTaT Mo pa3padOTaHHBIM
KpUTEPUSIM;

npemjaraTb HOBBIE TNPOEKTHI, OLEHMWBATh HJEU C TMO3UIMM HOBHU3HBI, OPUTMHAIBHOCTH, IPAKTHYECKON
3HAYUMOCTH;

OCYUIIECTBJISATh MO3UTHUBHOE CTPATErMUECKOE MOBEACHHE B PA3IMYHBIX CUTYalUsX, MPOSIBISATH TBOPYECTBO U
BOOOpaxkeHue, ObITh UHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpCcaJbHbIe y4eOHbIe NeiCTBHSA



CaMoopraHmaunﬂ:

CaMOCTOSITENIFHO OCYILECTBIATh MO3HABATENBHYIO JEATEIBHOCTh B 00JAaCTH (U3UKH M ACTPOHOMHU, BBISBIISTH
po0JieMbl, CTaBUTh U POPMYITUPOBATH COOCTBEHHBIE 3a/1aUH;

CaMOCTOATEIIBHO COCTABIIATH IIJIaH PEIICHUs pACYETHBIX M KAYECTBEHHBIX 3a/1a4, IJIaH BBIIIOJIHEHUS IPAKTUYECKON
paboThI ¢ YYETOM UMEIOLUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPENIIOUYTEHUH;

JaBaTh OLICHKY HOBBIM CHUTYaLMsIM;

pacIMpATh pAMKH Y4EOHOIO MPEAMETA HAa OCHOBE JIMYHBIX MPEANOYTEHUN;

JIeJ1aTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco0CcTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO 3PYIULUU B 001acTU (PU3HUKH, MOCTOSHHO IOBBIIIATH CBOU
00pa3oBaTeNIbHBIN U KYJIbTYPHBIN YPOBEHB.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJIbHbINA HHTEJJIEKT:

J1aBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JACATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LEIISIM;

BJIAJETh HABBIKAMHM IO3HABATEIbHON pEeQIEKCUM KaK OCO3HAHMS COBEPIIAEMBIX ACHCTBUNA M MBICIUTEIBHBIX
IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHWUM;

UCITIOJIb30BaTh NPUEMBI pe(IIEKCHUHU TSl OUEHKH CUTYallld, BIOOpA BEPHOTO PEUICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATDH PEILLECHHUS 10 UX CHUKEHMUIO;

IIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIU3€E PE3yJIbTATOB JACATEIbHOCTH;

PUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IIPUHAMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIU3€E PE3YyJIbTATOB ACATEIBHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKH.

B mpomecce mocTHKEeHHsS] TUYHOCTHBIX PE3YJIHTATOB OCBOEHUS MPOrpaMMbl MO (PU3MKE MJIT YPOBHS CPEIHETO OOIIero
oOpa3oBaHus y O0YYAIOIINXCS COBEPIIICHCTBYETCS SMOIMOHATBHBIN MHTEIUICKT, MPE/IoJIaralonuii chOpMHUPOBAHHOCTS:

CaMOCO3HAHUS, BKJIKOYAIOIIETO CIOCOOHOCTh IMOHMMAaTh CBOE HMOLIMOHAIIBHOE COCTOSHUE, BHJIETh HAIpPaBICHUS
pa3BUTHUSI COOCTBEHHOM AMOIIMOHANILHOM cepbl, ObITh YBEPEHHBIM B ce0e;



CaMOpPCryJIMpoOBaHurs, BKIHOYAOIICTO CAMOKOHTPOJIb, YMCHHUC IIPHUHUMATH OTBCTCTBCHHOCTL 34 CBOE IIOBCICHHUC,
CIIOCOOHOCTh AIAINTUPOBATHCA K SMOIIMOHAJIBHBIM U3MCHCHUAM U IIPOABIIATH FI/I6KOCTB, OBITH OTKPBITBIM HOBOMY,
BHYTpeHHCﬁ MOTHUBAIIUU, BKJ'IIO‘-I&IOIHCﬁ CTpEMJICHNC K JOCTHIKCHUIO SN MW  YCICXY, OIITUMHU3M,
HHHUIIMATHUBHOCTL, YMCHHC HeﬁCTBOBaTB, HCXO0OA U3 CBOUX BO3M0>KHOCT€I>1;

OMIIATHH, BKJIIO‘I&IOHleﬁ CIIOCOOHOCTh TMOHUMATh OMOIOHUOHAJIBHOC COCTOJAHUC OPYI'UX, YUYUTBIBATH €TI0 IIPpHU
OCYHICCTBJICHUU O6H_IGHI/I$I, CIIOCOOHOCTH K COYYBCTBHUIO U COIICPCIKNBAHUIO,

COIIMaJIbHBIX HABBIKOB, BKJ/JIIOYAIOIIIHNX CIIOCOOHOCTh BBICTpanBaTb OTHOLICHUA C APYIrMMU JIFOJAbMU, 3a6OTI/ITBC$I,
IIPOABJIATH HHTCPCC U pa3pCllaTb KOH(i)JIHKTI)I.

[TPEAMETHBIE PE3VJIbTATDBI

K xoniy oOyuenus B 10 Kknacce mnpeaMeTHble pe3yJbTaTbl Ha YriayOJIEHHOM YpPOBHE JOJDKHBI OTpaXkaTh
c(hOpPMHUPOBAHHOCTh Y 00YYAIOLIUXCS YMEHHUIA:

NOHUMATh POJIb (PU3UKU B SKOHOMHUYECKOM, TEXHOJIOTUYECKOM, 3KOJIOTHUECKON, COLIMAIBHOM U ATUUECKOH cdepax
JeSATEIbHOCTH YEJI0BEKa, pOJib U MECTO (DU3UKH B COBPEMEHHOM HAyYHON KapTUHE MUpPA, 3HAUEHHUE ONUCATEIbHOM,
CUCTEMATU3HUPYIOUIEH, OOBSCHUTEIBbHON M NPOTHOCTHYECKOW (YHKIMH (U3UUECKON TEOpUHM — MEXaHUKH,
MOJIEKYJISIPHOM (DM3UKHM W TEPMOJMHAMHUKH, pOJib (U3NYECKON Teopuu B (OPMUPOBAHMU MPEICTABICHUN O
bu3MYecKoi KapTHUHE MUPA;

paznuyaTh yCJIOBUSA MPUMEHUMOCTU MoJelield PU3NYecKuX Teld U MPOLECCOB (SBJICHUN): HMHEpLUUAIbHAs CUCTEMA
oTcuéra, abCOJIIOTHO TBEPIOE TEJIO0, MaTepualibHas TOYKA, PaBHOYCKOPEHHOE ABWXEHHE, CBOOOJHOE MaJIeHUE,
abcoJiroTHO ympyras Jedopmaiiusi, abCOTIOTHO yNpPyroe U aOCOJIOTHO HEYNPYroe CTOJIKHOBEHUS, MOJENU Ta3a,
XKUIKOCTU U TBEPAOro (KPUCTAIUIMYECKOr0) Teja, UACaIbHbIA ra3, TOUCUHBIA 3apsl, OJHOPOIHOE AJIEKTPHUUECKOE
0JIE;

pasnuyaTh yCioBHS (TpaHUIIbl, 00JacTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, MOHMMATh BCEOOIIMIA XapakTep
(byHIaMEHTAIbHBIX 3aKOHOB U OTPAaHUYEHHOCTb UCIIOIb30BaHUS YACTHBIX 3aKOHOB;



aHAJIM3UPOBATh U OOBSICHATH MEXAHMUYECKUE MPOLIECCHl M SIBJICHHS, HCIONb3ysI OCHOBHBIC MOJOXKECHHS U 3aKOHBI
MEXaHHUKH (OTHOCUTEIIbHOCTh MEXaHUYECKOTO IBMKEHHS, (POPMYIIbl KUHEMAaTUKU PaBHOYCKOPEHHOTO JIBKEHUS,
npeoOpazoBanusi [amunes sl CKOPOCTH W TEpeMelleHUs, 3aKoHbl HpI0TOHA, MPUHIUI OTHOCHUTEIBHOCTH
["anunes, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPaHEHUS! UMITYJIbCA U MEXaHUYECKON SHEPTUH, CBA3b PabOThI
CWIbl C U3MEHEHUEM MEXAHWYECKOM >HEPIHH, YCIIOBUS PaBHOBECHs TBEPJIOrO Teja), MPU 3TOM HCIOJIb30BATh
MaTEeMaTHUeCKOe BBIPAXEHHE 3aKOHOB, YKa3blBaThb YCJIOBHUS NPUMEHUMOCTH  (U3UYECKUX  3aKOHOB:
npeoOpazoBanuii ['amuiesi, BTOPOro W TpeThero 3akoHOB HBIOTOHA, 3aKOHOB COXpAaHEHHUS HMITYyJIbca U
MEXaHUYECKON YHEPIUH, 3aKOHA BCEMUPHOT'O TATOTEHUS,

aHaAJIM3UPOBATh U OOBSICHATH TEIUIOBBIE MPOLIECCHI U SIBJICHMSI, UCHIOJB3Ysl OcHOBHBIE NoJoxeHuss MKT u 3akoHbI
MOJIEKYJISIPHOM (U3MKM M TEPMOJMHAMHUKU (CBSA3b JaBJICHUS HICAIBHOTO Ta3a CO CpEelHEH KHUHETHYECKON
DHEPrUEN TEMJIOBOTO ABIKCHHS M KOHLEHTPALMEN €r0 MOJIEKYJ, CBSI3b TEMIIEPATypbl BEIIECTBA CO CPEIHEU
KMHETUYECKOW SHEPTUEN TEIUIOBOTO JABMKEHHMS €r0 YACTHIl, CBA3b JAABJIECHUS MACAIBHOTO ra3a ¢ KOHUEHTpPALHUEH
MOJIEKYJI U €r0 TeMIlepaTypol, ypaBHeHue MeHnneneeBa—Kianelipona, nepBblii 3aKOH TEPMOAUMHAMUKH, 3aKOH
COXpPaHEHHUSl SHEPTUHU B TEIUIOBBIX MPOIIECCax), MPU 3TOM HCIOJIb30BaTh MATEMAaTUYECKOE BBIPAKEHHE 3aKOHOB,
YKa3bIBaTh YCJIOBUS IPUMEHUMOCTH ypaBHEeHHs Menneneesa—Knanelpona;

aHAIM3UPOBaTh M OOBSCHATH DJIEKTPUUYECKUE SIBJIICHUS, UCIOIb3Yys OCHOBHBIE TMOJOXKEHHUS U 3aKOHbI
AIEKTPOJUHAMUKHN  (3aKOH  COXpAHEHUs DJIEKTPUYECKOro 3apsga, 3akoH KyloHa, NOTEHLHATbHOCTh
AIEKTPOCTATUYECKOrO TIOJIsI, NMPHUHLMUI CYNEPHO3ULUUA DIECKTPUUECKUX IIOJIEW, IPU ITOM YyKas3blBas YCJIOBUS
IpUMEHUMOCTH 3aKkoHa KyioHa, a TakKe MPaKTUYECKH BaKHBIE COOTHOILIEHUs: 3aK0HbI OMa JIJIs y4acTKa LEenu U
JUISL 3aMKHYTOM AJIeKTpuuecKoW 1enu, 3akoH Jlxoyms—Jlenua, npasuna Kupxroda, 3axonsl ®Dapanes ais
AIEKTPOJIN3A);

ONHUCHIBaTh (U3NYECKUE TPOLECChl U SBJICHUS, UCIOJB3Ys BEJIMYMHBI: MEpEMEIICeHHE, CKOPOCTh, YCKOPEHHE,
VMITYJIBC TEJa U CUCTEMBI TEJl, CHJIa, MOMEHT CHUJIbl, JABJICHUE, IOTEHLIUAJIbHAS DHEPIUs, KUHETUYECKAs DHEPI s,
MEeXaHWYeCKasl SHeprusi, paboTa CHIIbI, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CUila TSXKECTH, Cujla YIPYTrOCTH, CHUjia
TPEHUs, MOILIHOCTh, DHEPrUsl B3aUMOJEUCTBHS Tella ¢ 3eMi€il BOMM3M €€ TMOBEPXHOCTH, DHEPrus yHpyrou
nedopmali  Npy>KUHBI, KOJIMYECTBO TEIUIOTHI, aOCONIOTHAas TemIeparypa Teja, padoTa B TEPMOAMHAMHKE,
BHYTPEHHSIS SHEPrUsl MAEaJbHOTO0 OJAHOATOMHOIO Tas3a, paboTa HAeaJbHOro ra3a, OTHOCHTENbHAs BJIAKHOCTb



Bo3ayxa, KIIJI naearbHOTO TEMIOBOTO JBUTATENS; JIEKTPUUECKOE TMOJIe, HAMPSKEHHOCTD AJIEKTPUIECKOTO MO,
HaAMPsHKEHHOCTH TOJIS TOYCYHOTO 3apsija WIM 3apsHKCHHOTO IMapa B BaKyyMe€ M B JMDJICKTPUKE, TMOTEHIIAAT
AIIEKTPOCTATUYECKOTO TIOJISI, PAa3HOCTh MOTEHILMAJIOB, OJJIEKTPOJBIDKYIIAs CHJIA, CHJIa TOKa, HaIpshKeHHE,
MOIIIHOCTh TOKAa, DJEKTpUYecKas EMKOCTh IIJIOCKOTO KOHJIEHCATOpa, COMPOTHUBICHHE YYacTKa Ienu C
MOCJIEIOBATEIBHBIM U MapalIeIbHBIM COCIUHEHUEM PE3UCTOPOB, FHEPTHUS FICKTPUUECKOTO MOJIsI KOHJECHCATOPA;
OOBSCHATh OCOOCHHOCTH TPOTEKAHHS (HU3UYECKUX SBICHUN: MEXaHMYECKOE IBM)KCHHE, TEIUIOBOE IBIKCHUE
YaCTHUI[ BEIIECTBA, TEIUIOBOEC paBHOBECHE, OpPOYHOBCKOE MABWXKeHHE, mu(dy3us, HUCMapeHUE, KUIICHUE U
KOHJICHCAIMs, TIUIABIICHUE W KPUCTAUIM3AIMs, HAIMpPaBICHHOCTh TEIUIONEpEeaun, dJICKTpHU3alus Tell,
HKBUMOTEHIIMAIILHOCTh TOBEPXHOCTH 3aPSKEHHOTO MPOBOHUKA;

MIPOBOJIUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (DPM3MYECKOW BEIMYUHBI OT JIPYro¥l ¢ UCIOJIb30BAHUEM MPSIMBIX
W3MEPCHUM, TPU HTOM KOHCTPYHPOBATH YCTAHOBKY, (DHKCHPOBATh PE3yJbTaThl TOJYYCHHOW 3aBUCHMOCTH
(GU3NYECKUX BEIMYHUH B BUJE TPAPUKOB ¢ YIETOM aOCOTIOTHBIX MOTPEITHOCTEH M3MEPEHHM, /1eJaTh BBIBOIBI 110
pe3yibTaTam MCCIeI0BaHuUs;

MIPOBOJIUTH KOCBEHHbIE U3MEpPEHUsI (U3NMUECKUX BEITUYUH, IIPU 3TOM BbIOMPATh ONTUMAJIBHBIA METO]] U3MEPEHUS,
OIICHHBATh a0COJTIOTHBIC M OTHOCUTEIIBHBIC TTOTPEITHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUM;

MPOBOJUTh OMBITHI IO TPOBEPKE TMPEAIOKCHHOW THUIIOTE3bl: IJIAHUPOBATh JKCIIEPUMEHT, CcoOHMpaTh
DKCIIEPUMEHTAIBLHYIO0 YCTAaHOBKY, AaHAJIM3UPOBATh TOJYyYEHHBIE pE3yJbTaThl M JCNaTh BBIBOJ O CTaTyce
MIPEIIOKEHHON TUIIOTESBI,

cOOJI0/IaTh TMpaBujia OE30MacHOTO TPyJa MPH MPOBEICHUM HCCIEIOBAHUN B paMKax y4eOHOTO SKCIEPUMEHTA,
MPaKTUKyMa M y4eOHO-MCCIIEIOBATECIBLCKON M TPOSKTHOW NEATEILHOCTH C HCIOJIb30BAHHEM HW3MEPUTEIBHBIX
YCTPOUCTB U J1a00paTOpHOTrO 000PYI0BAHUS;

pemath pacy€THBIC 3aJ]a4M C SBHO 33JIaHHON M HESIBHO 33/IaHHOW (DM3MYECKOW MOJICNIbIO: HA OCHOBAaHWW aHAIW3a
yCJIOBUSI OOOCHOBBIBATh BHIOOP (PU3MUYECKON MOJENN, OTBEYAIONICH TpeOOBAaHUSAM 3a/1aud, TPUMEHSITH (HOPMYJIBI,
3aKOHBI, 3aKOHOMEPHOCTH W TIOCTYJaThl (DPU3UYECKUX TEOPHI MPU HUCIOJB30BAHUU MATEMATHYECKUX METOJI0B
pelieHusl 3aaad, MPOBOJWTH pPAacuéThl HAa OCHOBAaHWUM HMCIOIIMXCS JAHHBIX, aHAJU3UPOBATH PE3YyIbTaThl H
KOPPEKTUPOBATH METOIbI PEIICHUS C YUETOM MOJTYyYEHHBIX PE3YIbTATOB;



pelarh KaueCTBEHHbIE 33Ja4d, TPEOYIOIIMEe MPUMEHEHUsI 3HAHUN U3 pa3HbIX pa3lenoB Kypca (hHU3UKH, a TaKKe
WHTErPaliyd 3HAHUI U3 JPYTUX NPEIMETOB €CTECTBEHHO-HAYyYHOI'O LUKIIA: BBICTPAUBATh JIOTHYECKYIO LIENOYKY
paccyXJIeHUM ¢ OMOPOil Ha 3YUCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBIICHMUS,

UCIOJIb30BaTh TEOPETHUUECKUE 3HAHMS ISl OOBSICHEHMS OCHOBHBIX MPUHIUIOB padOThl H3MEPUTEIbHBIX
npuOOpPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIIOTUYECKUX MTPOLIECCOB;

IPUBOJIUTH MPUMEPHI BKJIAJa POCCHMCKUX U 3apyOCKHBIX YUYEHBIX-(U3UKOB B pPa3BUTHE HAYKH, B OOBSICHEHHE
IIPOLIECCOB OKPY’KAIOIIEr0 MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHaJIN3UPOBAaTh U OLIEHUBAThH MOCJIEICTBUS OBITOBOW M MPOU3BOJICTBEHHOM JESITEIbHOCTH YEJIOBEKA, CBSI3aHHOM C
¢u3NYECKUMHU TMpoLecCaMu, C MO3ULUI 3KOJIOTMYECKON O€30MacHOCTH, MPEACTAaBICHUI O pPalUOHAIBHOM
IIPUPOOIIOIB30BAHNHN, & TAKKE Pa3yMHOM HMCIIOJIb30BAaHUU JOCTHMIKEHUN HAYKU M TEXHOJIOTMM JJISl TaJIbHEHIIETrO
Pa3BUTHUSI YEJIOBEUECKOTO OOIIECTBA;

OPUMEHATh pPa3jIUYHbIE CHOCOOBI padoOThl ¢ HHPOpMaUuen (PUINYECKOrO COAEpKAHUS C HMCHOJb30BAaHHUEM
COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJIOTMHA, INPU STOM HCIOJIb30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJOTMM JJIsl TOMCKa, NepepabOTKM U NpeIbsABICHUS Y4YEeOHOW M HAy4YHO-TIOMYJIApHOM HHQOpMAaIUH,
CTPYKTYPUPOBAHHSI M HMHTEpPIpETaluu WH(OpManuu, MOJYYEHHOW W3 PA3IUYHBIX HCTOYHUKOB, KPUTHUYECKH
aHAJIM3UPOBATh MOTYYaEMy0 HH(POPMALIMIO U OIIEHUBATh €€ TOCTOBEPHOCTh KaK HA OCHOBE MMEIOILMXCS 3HAHUH,
TaK 1 Ha OCHOBE aHaJIN3a UCTOYHMKA UH(POPMALINH;

IPOSIBIISATE OPTaHU3AIMOHHBIE M TO3HABATEJIbHBbIE YMEHHSI CaAMOCTOSITEILHOTO MPUOOPETEHHs] HOBBIX 3HAHWM B
IPOLIECCE BBIMOJIHEHUS IPOEKTHBIX U Y4eOHO-UCCIEA0BATEIbCKUX PadOT;

paboTarh B rpyImIe ¢ UCIOTHEHUEM Pa3IMYHBIX COLMAIBHBIX POJIEH, TUIAHUPOBATH pabOTy IPYIIIbI, PALIMOHAIBHO
pacnpenesnarh AeSTeIbHOCTh B HECTAaHAAPTHBIX CUTYalMsIX, aIEKBaTHO OLICHUBATh BKJIAJ KaXAO0T0 U3 YYACTHUKOB
TPYNIbI B PELIEHUE paccMaTpUBaeMOi POOIEMBI;

OpOSIBIISATh MOTHBALMI0O K Oyaymed npodecCHOHaIbHOW JAEATEIbHOCTH 10  CIEUUAIbHOCTAM  (PU3UKO-
TEXHUYECKOTO TIPOQuIIS.



IINIAHUPOBAHUE

10 KUIIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
. bubnuotexa [JOK
11 Hay bt METOZ MOSHAHMS MPHPOLbI 0 https://m.edsoo.ru/f16b68d7
Htoro no paznemny 6
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 | Kuemarua 10 ! hitps://m.eds00.ru/f1606847
bu6mmoreka [JOK
22 Aunamika 10 https://m.edsoo.ru/f16b68d7
N bubmuorexa [JOK
23 Cratiia TBEPAOrO TEIA > 1 https://m.edsoo.ru/f16b68d7
bu6mmorexa [IOK
24 1 1
3aKOHBI COXPAHEHUS B MEXaHHUKE 0 httos://m.edsoo.ru/f 1666847
Hroro o pasneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMHUKA
. bubnuotexa [JOK
3.1 OCHOBBI MOJIEKYIIPHOKUHETUYECKON TEOPUHN 15 1 https://m.edsoo.ru/fL6h68d7
bu6mmorexa [IOK
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 1 httos://m.edsoo.ru/fL6b68d7
3.3 ArperatHble cocTosiHUS BenecTBa. da3oBbie 14 1 bubnnorexka [JOK



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

MEePEXObI https://m.edsoo.ru/f16b68d7
Wroro no pazueny 49
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 DUEKTpHHIECKOE NOe 24 https://m.eds00.ru/f16b68d7
. . bubnmoreka [JOK
4.2 IToCTOSHHBIN 3IEKTPUUYECKUI TOK 24 httos://m.edsoo.ru/f 1666847
bu6mmoreka [IOK
43 Toxit B pasmiTHbIx cpesiax 0 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny o4
Pazznen 5. DUBUUYECKHUN IPAKTUKYM
. bubnuorexa [JOK
>1 Dusieckiit MpakTAiyM 16 16 https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 16
bu6nmoreka [JOK
P 1
CICPBHOC BpeM 0 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 170 16



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

ITIOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara nugposbIe
Tema ypoka Konrpoabnbie IIpakruueckue p
n/n Bcero u3ydyeHusi o0pa3zoBaTesbHbIE
padoThI padoThI
pecypcbl
1 dusnka — pyHAaMeHTaTbHAs HayKa O 1 Bu6muotexa [JOK
pupoje https://m.edsoo.ru/1beef346
5 Hayunslit MeTO IO3HAHUS U METOABI 1 bubnuorexa [IOK
UCCIIeIOBaHMs (PU3NICCKUX SBICHUI https://m.edsoo.ru/3a7fde29
DKCHEepUMEHT U TeOpHs B IpoIecce
3 n03Ha11:I/I;I IPUPOIBI pHa6J'II(I))I[eHI/Ie u 1 Bubmiorexa OK
PHPOILL. https://m.edsoo.ru/34c49931
9KCIIEPUMEHT B (pU3UKe
4 CrniocoObl u3mMepeHus HU3nIecKux 1 bubmmoreka [JOK
BEJIMYUH https://m.edsoo.ru/ca2def03
AOCoIOTHAsI U OTHOCUTEIbHAS
5 MOTPENIHOCTH U3MEPEHUIN PU3NYECKUX 1 bubmmorexa LIOK
P P https://m.edsoo.ru/7f18fda3
BEITUYUH
MonenupoBanue B ¢puzuke. Poib u
6 MecTO (PU3UKU B GOPMUPOBAHUU 1 bubmuoreka [IOK
COBPEMEHHOM Hay4HOU KapTUHBI MUPA, https://m.edsoo.ru/eabbded1
B MPAKTUUECKON JIEATETLHOCTH JIIOIeH
Mexanunueckoe aBuxeHue. Cucrema
7 orcuera. OTHOCUTEIBHOCTD 1 bubnmnorexa LIOK
MEXaHU4eCcKoro apuxenus. [Tpsmas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1aul MEXaHUKH
Paagnyc-BekTop MarepuaibHOM TOUKH,
Y P P bubmuorexa [{OK
8 €ro MPOEKIUN Ha OCH KOOPAUHAT. 1

Tpaekropust. [lepemenienne. CKopocTs.

https://m.edsoo.ru/30a108a5



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/e9a52f02
https://m.edsoo.ru/30a108a5

Wx mpoekmuu Ha OCH KOOPIUHAT

PaBHOMEpPHOE ITPAMOIMHEWHOE
nBwkenue. I'papuueckoe onucanue

bubnunoreka LIOK

o PaBHOMEPHOTO MPAMOJUHEHHOTO https://m.edsoo.ru/89ba7190
JIBUKCHUS

10 CroxxeHue nepeMeIieHnii 1 CKopocTei. bubmmoreka [JOK
Pemenue 3agaa https://m.edsoo.ru/761d18aa
HepaBHoMepHOE 1BUKEHUE.

11 MrHoOBeHHas CKOPOCTh. Y CKOPEHHUE. bubnmnoreka HOK
[IpsimosHENHOE NBUKEHUE C https://m.edsoo.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
['padmyeckoe onmcanue

12 MPSIMOJIMHEHHOTO JIBHXKCHHUSI C bubmmorexa [JOK

https://m.eds00.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBoOonHOe majeHue. Y cKopeHue

13 CBOOOIHOTO MaJeHNs. 3aBUCUMOCTD bu6nmorexa LIOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edso0.ru/f738109c
BPEMEHHU U UX IpapUuKu

14 JIBukeHue Tena, OpOIIeHHOTO MO/ bu6mmoreka IIOK
YIJIOM K TOPU3OHTY https://m.edsoo.ru/71cbb4f5
KpusonmueliHoe nBuxkenue. J[BrmxeHue
110 OKPY>KHOCTH. YTJIOBasi U JUHEWHAsS

15 ckopoctb. [lepuoa u yactora. bubmorexa LOK

https://m.edsoo.ru/33196fbe
LleHTpoCcTpeMUTENBHOE U TIOJTHOE
YCKOpEHUe

16 KonTponbhas pabota no teme bubnuorexa [IOK
"Kunematuka" https://m.eds00.ru/1242f32e
IIepsblit 3ax0H HproTOHA.

17 WuepunanbHble CUCTEMBI OTCUETA. Bbubmuoteka [IOK

[IpuHIMIT OTHOCHTENBHOCTH [ anmuiest.
HeunepunanbHble CUCTEMBI OTCUETA

https://m.edsoo.ru/5a9e4a64
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18 Cuna. PaBHOz€MCTBYIOIIAS cUla. bu6muoreka [IOK
Bropoii 3akon HetoTona. Macca https://m.eds00.ru/141d3837
19 B3aumoneiictue ten. Tperuil 3aKkoH bubnunoreka LIOK
HeroTona https://m.edsoo.ru/57dba505
[Ipunnun cynepno3uiuu cui. Pemenne
20 3ap aqLLa 1} }II/IHMSHGHI/I: 3aKOHOB bubmorexa HOK
g P https://m.edsoo.ru/bdf997fb
Hsrotona
3aKOH BCEMUPHOTO TATOTEHUS.
21 SKBI/IBaJIeHTIfOCTB rPaBUTALMOHHOM U bubmmorexa [JOK
. P t https://m.edsoo.ru/9aba2b0a
WHEPTHOM Macchl
99 Cuiia TSKeCTU U yCKOPEHHE bubnnorexa [JOK
CBOOOIHOTO MaICHUS https://m.eds00.ru/22757f26
JIBrkeHIE HEOCCHBIX TE H UX
HCKYCCTBEHHBIX CITyTHHKOB. [lepBas bubmmoreka [JOK
23
KOCMUYECKAsi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
bubnunoreka LIOK
24 Cuua ynpyroctu. 3akoH ['yka. Bec tena https://m.edsoo.ru/0ae2cd8A
Cua tpenust. [Ipupoaa v BUABI CHIT bubnnorexa [JOK
25 TpeHusl. [[BUKEHNE B )KUAKOCTHU U Ta3e ¢ https://m.edsoo.ru/1fa86499
YYETOM CUJIBI COTIPOTUBIIEHUS CPEIbI https://m.edso0.ru/2ch29676
26 Hasnenue. I'napocrarnueckoe bubnmnoreka HOK
nasnenue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOTIOTHO TBEpPAOE TEIO. bubnnorexa [JOK
27 [TocTymarensHOE U BpalaTeabHOE bubmmoreka [JOK
JIBUKEHUE TBEPJIOTO Tesla https://m.edsoo.ru/2b95d57¢
28 MOMEHT CHJTbI OTHOCUTEIBHO OCH but6mmorekxa [IOK
BpateHus. [lneqo cuibl https://m.edso00.ru/653d3459
29 CroxxeHue CuI, MPUIOKEHHBIX K bubnuorexa [JOK

TBepaoMy Teny. LleHTp TsxecTH Tena.

https://m.edsoo.ru/9aa79a7d
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VYcnoBust paBHOBECHS TBEPIOTO TEJA.
Bunael paBHoBeCcHs

30 Pemenue 3amau Bubmaorexa ITOK
https://m.edsoo.ru/dclcaacO
31 KonTponbhas pabota no teme bubmmoreka [JOK
"Iunamuka. CtaThka TBepI0ro Tena" https://m.edsoo.ru/9f5a574c
HNMnynsc MaTepuanbHOU TOYKH,
39 CHUCTEMBbI MaTepHAIIbHBIX TOoUYeK. LlenTp bubnmoreka [JOK
MacC CUCTEMbl MAaTEpUAIbHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema o0 ABHKEHUU LIEHTPA Macc
NmMnynbe cuiibl 1 M13BMEHEHUE UMITYIIbCA
33 Tena. 3aKOH COXPaHCHHSI HMITYJIbCA. bubmmorexa [JOK
https://m.edsoo.ru/13f0a221
PeakTtuBHOE ABMKEHUE
MoMeHT uMItynbca MaTepUAIbLHON
34 Touku. [IpencraBienue o coxpaHeHnn bubnuoreka [IOK
MOMEHTA UMITYJIbCA B [ICHTPAJIbHBIX https://m.edsoo.ru/d6532eb9
MOJISIX
bubnmorexa LIOK
35 Pemmenme 3272 https://m.edso0.ru/f7706d63
Pabora cuibl Ha MaIOM U Ha KOHEUHOM
36 nepemernieHnu. ['papuueckoe bubnnorexa [JOK
MIpE/ICTaBJICHHE PAOOTHI CHITBI. https://m.edso0.ru/913974c7
MOIIHOCTD CHIIBI
Kunernueckas sneprus. Teopema 06
37 W3MEHEHUU KUHETUYECKOU SHEPTUH bubmmorexa [TOK
. https://m.edsoo.ru/9a5e2e74
MaTepHaTbHOU TOYKH
[ToTeHunanbHble 1 HEMOTEHIIUAIbHBIE
38 cuibl. [loTeHnuansHas sHeprus. Bropas bubmmorexa [JOK
https://m.edsoo.ru/554bafcc
KOCMHUYECKasi CKOPOCTh
39 Tperbsa kocMudeckast ckopocTb. CBs3b bu6muoreka [IOK

pa6OTLI HCIMOTCHIMAJIBHBIX CHJII C

https://m.edsoo.ru/f57b4e01
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M3MEHEHHUEM MEXaHUYECKOM dHEPTrun
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON IHEPTUU

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

bub6nmoreka [IOK

40 b enue be e i
PABHCHHS HEpHy LI AL HACRIRHOR https://m.eds00.ru/f3043b6
KUJKOCTH
41 KonTtponbHas pabora o Teme "3aKoHbI Bu6muoteka [JOK
COXpaHEHHUs B MEXaHHuKe" https://m.edsoo.ru/474e7c4a
PazBuTHe npeacTaBiIeHUN 0 IPUPOAE
pel pupon bu6nmoreka [IOK
42 teroTel. OcHoBHBIE moJjiokeHnss MKT.
https://m.edsoo.ru/b0a4445f
Juddysus. BpoyHoBckoe ABIKEHHE
Ctpoenue ra3000pa3HbIX, KUIKUX U
43 TBEPJBIX TeJ. XapaKTep ABMIKCHUS U bubmmorexa LIOK
P o DAKTep 4 https://m.edsoo.ru/c44d02e2
B3aUMOJICHCTBHUS YaCTHI] BEIICCTBA
Macca u pa3Mepbl MOJIEKYIT (aTOMOB).
44 Konnqecho Bep ecTBa l_fOC”(FO}IHHa}I) bubmmorexa LIOK
B ’ https://m.edsoo.ru/c5b72ab7
ABoranpo
45 Temneparypa. TermnoBoe paBHOBeCHE. bubmmnoreka HOK
[[Tkana [enbcus https://m.eds00.ru/0070d493
bubmmoteka IIOK
46 P
CHICHHE 33/t https://m.edsoo.ru/1531aba5
bubmmoreka IIOK
47 14 iras. I
JICAIIDHBIH Ta3. T A30BRIC 3AKOMbI https://m.edsoo.ru/1deb2367
48 YpaBuenue Menneneesa-KnamneiipoHa. bubmuoreka [IOK
Pemenue 3agau https://m.edsoo.ru/8d12c328
49 AOcoroTHas TeMIiepaTypa. 3aKoH bubmmoreka [JOK
JlanpToHa https://m.edsoo.ru/14e02d1f
50 H3omnporeccsl B UaeanbHOM rase ¢ bu6muoreka [JOK
MOCTOSTHHBIM KOJIMYECTBOM BEIIIECTBA https://m.edso0.ru/68878d51
51 ['padmyeckoe nmpencraBieHue bu6muoreka [IOK
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H30IIPOHECCOB: U30TCPMaA, U30X0pa,

https://m.edso0.ru/1344327b

u3obapa
bub6nmmoreka [IOK

52 Octostioe ypastetie MKT https://m.edso0.ru/c8094721

bu6nmoreka IIOK

>3 Petteitte safa https://m.eds00.ru/10265a05
CBs13b a0COTIOTHOM TEMIIEPATYPHI
TEPMOJMHAMHYECKON CHCTEMBI CO

54 CpeHe KHHETUYECKON IHepruei https://m.edsoo.ru/c38af875
MOCTYNATEILHOTO TEIJIOBOTO ABMKCHHUS
€€ yacTull

55 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN bu6nunorexa LIOK
no treme "OcHoBel MKT" https://m.eds00.ru/09d12fd8

56 KonTponbnas pabota o Teme "OCHOBBI bubmmoreka [JOK
MKT" https://m.edsoo.ru/13adad59
TepmonuHaMuueckasi cucTeMa. 3a/lanue
BHEIIHUX ycinoBul i T/ cuctemsl.

57 BHemHue 1 BHyTpeHHUE MapaMeTphI. bubmuoreka [IOK
ITapamerps! T/l cucTeMBI Kak CpeIHUE https://m.edsoo.ru/5f8d38a3
3HAUEHUS BEIMYWH, OMUCHIBAIOIINX €€
HA MHUKPOCKOITUYECKOM YPOBHE
Hynesoe Hauano TepMOgMHAMUKH.

58 Camonpou3sBoibHas pemakcarus T]] brbmmorexa LTOK

https://m.edsoo.ru/8ec512f0
CUCTEMBI K TETUIOBOMY PaBHOBECHIO
Mopenb ueanpHOro rasa B
59 TEPMOJUHAMHUKE. Y CITIOBHUS bubmmorexa LIOK
. https://m.edso00.ru/29355001
MPUMEHUMOCTH 3TOW MOJIEITH

60 VYpaBuenne MenneneeBa-Kianeiipona u bubmmoreka [JOK
BBIPAKEHHE 11 BHYTPEHHEN SJHEPrUu https://m.edsoo.ru/bal178d0

61 BeIpaxenue 111 BHyTpEHHEN SHEPTUU bu6muoreka [IOK

OJHOATOMHOI'O HACAJIBHOI'O ra3a.

https://m.edsoo.ru/acbcacls
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KBasucraTnueckue u HeCTaTHUECKUE
HPOLIECCHI

DnemeHTapHasi paboTa B
TepMoJuHaMuKe. Beruucnenue paboTsbl

bubnunorexa LIOK

62 o rpaduky nporecca Ha pV- https://m.edsoo.ru/741d5738
JIuarpaMme
Temonepenada Kak croco0d N3MEHEHUs

63 BHyTpeHHeH 2Hepruun T/l cucremsl 6e3 bubmmorexa [JOK

https://m.edsoo.ru/3d734561

COBEPILICHUSI pabOTHI

64 KonBekuusi, TEII0MIPOBOIHOCTD, bubnunoreka LIOK
U3JIy4CHHUE https://m.edso0o.ru/157b54cd
KonunyecTtBo TermioTel. TemioéMKoCTh

65 TeJa. Y IeabHas U MOJIsIpHas bu6nmorexa LIOK
TEIUIOEMKOCTH BEIIECTBA. Y IeJIbHAsS https://m.edsoo.ru/7ba67355
TEIJIOTa CTOPAaHUSI TOTLIINBA

66 Pacuér konnuecTBa TEMIOTHI MTPU bubnuoreka [{OK
Temionepeaaye https://m.edsoo.ru/1db5ad4e

67 [Tonsarue 06 anuadbaTHOM TpolIEecce. bubmmoteka IIOK
IlepBbIil 3aKOH TEPMOAVMHAMUKH https://m.edsoo.ru/d8098824
KonuuecTBo TemioTs u paboTta Kak

68 Mepbl U3MEHEHHsI BHYTPEHHEW YHEPTUU bubmmorexa LIOK

https://m.edsoo.ru/b047alcd

T/l cuctembl
Bropoii 3akoH TepMOAMHAMUKH TSI

69 PaBHOBECHBIX 1 HEPaBHOBECHBIX bubmuoteka [IOK
npoueccos. HeoOpatumocTts https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX MTPOIIECCOB

70 [IpuHIMIBI AEWCTBUS TEIIOBBIX bubmuoreka [IOK
mamuH. KITJ] https://m.edsoo0.ru/2e945513

71 MakcumanbsHoe 3nHadenue KITJ. I{ukn bubmmoreka [IOK

Kapno

https://m.edsoo.ru/fe3857b9
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but6mmoreka [IOK

72 Pemenne 3amau
A https://m.edsoo.ru/b3efal8b
DKOIOrHYECKHE aCIIEKTHI
73 HCIIOJIL30BAHUS TEIJIOBBIX JIBUTaTEIICH. bubmuorexa [JOK
TerutoBoe 3arps3HEHUE OKPYKarOILLEH https://m.edsoo.ru/9867aaa7
CpensI
bu6nmorexa [IOK
74 Pemenne 3amau
A https://m.edso0.ru/c8c70432
O0001Ienne U cucTeEMaTH3alNs 3HAHAN
75 o teMe "Tepmoaunamuka. TemioBsie bubnnorexa LIOK
. P ' https://m.edsoo.ru/28d62b3f
MallHbI
76 KoHTpoinbHas pabora 1o Teme bubnnorexa [JOK
"Tepmonunamuka. TeniaoBsie MalIuHbI" https://m.edsoo.ru/1b6e26¢c5
ITapooOpasoBaHue U KOHIECHCALUSL.
177 I/Icﬁa ell;)ne U KUneHue. Y nejibHas bubmorexa HOK
p ghde https://m.eds00.ru/6f8e6777
TEIJI0Ta MapooOpa3oBaHM
HaceimeHnHbie 1 HEHACHIIICHHBIC TTAPhI.
KauyecTtBeHHas 3aBUCUMOCTD IDIOTHOCTHA
U JABJIEHUS HACBIILIEHHOTO 1apa OT
78 TEMIIEPATYPEI, UX He3aBI/ICI/IM(l):)CTB oT bubnmorexa HOK
R PATYPRL, https://m.edso0.ru/f5¢17d02
00BEMa HACKHIIIIEHHOTO Mapa.
3aBUCHUMOCTh TeMIIepaTypbl KUIIEHUS OT
JIaBJIEHUS B YKAIKOCTH
79 BrnaxxHocTts Bo3ayxa. AGCOIIOTHASA U bubmmnoreka HOK
OTHOCHUTEJIbHAS BIAKHOCTh https://m.edsoo.ru/30ebbb79
but6mmorexa [IOK
80 Pemenue 3amau
A https://m.edsoo.ru/18e95ff3
TBépnoe Teno. Kpucrammueckne n
81 amop¢Hble Teraa. AHU30TPONUS CBOMCTB Bubmmorexa [IOK
p ) P https://m.edsoo.ru/20a88a03
KPHUCTAIIJIOB
82 [TnaBiieHne ¥ KPUCTAUTA3AIIHS. bu6mmoreka [JOK
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VY enbHas TEIIOTa MTaBICHUSL.
Cyb6numarus

https://m.edsoo.ru/6ee91e9f

Jedopmaruu TBEPIOTO TENA.

bubnunoreka LIOK

83 Pactsoxenne u cxxatue. Casur. Moyib
a Hyv https://m.edsoo.ru/dalaab10
IOnra. IIpenen ynpyrux nedopmaruii
TeroBoe pacluMpeHne KUIAKOCTEN U
84 TBEPIBIX TEJI. AHTAPMOHU3M TEILIOBEIX buGnuorexa [IOK
P o P https://m.edsoo.ru/7ba5edf2
KOJIeOaHUI YaCcTHII BEIIECTBA

85 [IpeobpazoBanue sHepruu B (Ha30BBIX bubnuoreka [JOK
nepexonax https://m.edso00.ru/97a0672f

bubmuoreka [IOK

86 YpaBHeHUE TEIUIOBOTO Oaanca

PABHEHHE TerIoBor " https://m.edsoo.ru/ab1521fb
bubnuoreka [{OK

87 Pemenue 3amau

s https://m.edsoo.ru/8ab7f40d
[IoBepXHOCTHOE HaATSKEHUE.

88 Kanumnspuele siBienus. Jlapnenne non bubnuoreka [{OK
VCKPHBIICHHON ITIOBEPXHOCTBIO https://m.edsoo.ru/b42f1f97
)kunkoctu. Popmyna Jlammaca
O06o01IeHre u cucTeMaTu3alus 3HaHu|

89 1o TeMe "ArperaTHble COCTOSTHHS bubmorexa HOK

P " https://m.eds00.ru/0b52575¢
BemecTsa. PazoBble NEPEXObI
KonTponbHas pabota mo Teme
90 "ArperaTHble COCTOSTHUSI BElIeCTBa bubmmorexa [JOK
P | B ' https://m.edsoo.ru/7dc2a739
®da30BbIC IEPEXOIBI
DnexTpu3anus Tel U e€ MposBICHUS.

o1 DnekTpuueckuii 3apsia. /[Ba Buna bubnuotexa [JOK
ANEKTPUUECKUX 3apsiaoB. [IpoBoaHMKH, https://m.edsoo.ru/laff445f
JTUDIIEKTPUKU U TIOTYTTPOBOTHUKH
DneMEeHTapHBIN ATEKTPUUECKUH 3apsi.

but6mmoreka [IOK
92 3aKOH COXpaHEeHHsI IJICKTPUUECKOTO

3apsna

https://m.edsoo.ru/f49afd24
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93 B3aumoneiictBue 3apsaaoB. ToueuHbie but6mmoreka [IOK
3apsiabl. 3akoH Kynmona https://m.edsoo.ru/445b7746

bub6nmmoreka [IOK

94 Pemienue 3amau https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc

95 Onektpuueckoe nose. Ero neiictBue Ha bubmmoreka [JOK
EKTPUYECKUE 3aps/bl https://m.edsoo.ru/05c6bfal
Hanpsok€HHOCTD IEKTPUYECKOTO OIS,

96 [Ipo6usriii 3apsza. Jlunuu bubnuoreka [JOK
HaNpsHKEHHOCTHU AJIEKTPUYECKOTO MOJIA. https://m.edso00.ru/3dac6957
OIHOPOIHOE AIEKTPUIECKOE ITOJIC
[ToTeHIHaIbHOCTD

97 3JIEKTPOCTATHYECKOIO MOJIsi. Pa3HOCTH bubmorexa HOK

P ' https://m.eds00.ru/80021447
MOTEHIIMAJIOB U HANPSHKEHUE
[ToTeHnMaabHas SHEPT U 3apsja B
98 3JICKT L(I)CTaTI/I‘leCKOI\fI) oJje II)T(I)[TeH nai bubmorexa HOK
P ] i https://m.edsoo.ru/af5fa389
3JIEKTPOCTATHYECKOTO TIOJIS
CBs13b HANIPSHKEHHOCTH TIOJIS U

99 A3HOCTH MOTEHIIMAJIOB JIJIs bubmorexa LOK
P t A https://m.edso0.ru/df7a6838
AIEKTPOCTATHYECKOTO MO

100 [Ipunnun cynepno3unuu bubmuoreka [IOK
ANEKTPUYECKUX MOJIEN https://m.edsoo.ru/Ocfe4a6e

bu6nmorexa LIOK

101 P

CHLICHHE 3a]1a https://m.edso0.ru/5a582263

102 [Tone Toueunoro 3apsiaa. [Tone bubnmnorexa [JOK
PaBHOMEPHO 3apsKEHHOM cepsl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsHKEHHOTO 110

103 06LéMp mapa Ilj'Ione paBHOMe HO bubmorexa [IOK

y Hape PABTonep https://m.edsoo.ru/f7a665ee
3apsHKEHHON OECKOHEUHOMU TII0CKOCTH
b K
104 [IpoBOAHMKY B 3EKTPOCTATUUECKOM nommorexa O

https://m.edsoo.ru/32405eab
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noJie. Y CIIOBHE PABHOBECHS 3apsiI0B

JIMBINEKTPUKHU U ITOJIYIIPOBOJHUKH B

bubnunoreka LIOK

105
3JIEKTPOCTATUYECKOM I10JIe https://m.edsoo.ru/060ebab5
Konpnencarop. D1neKTpoéMKOCTh
106 KOHJIEHCATOpa. DIIEKTPOEMKOCTD bubmorexa LOK
A pa- P https://m.eds00.ru/845b4f73
MJIOCKOTO KOHAEHcaTopa
107 [TapannensHOE coequHEHNE bubnmnoreka HOK
KOHJICHCAaTOPOB https://m.edsoo.ru/d11e8ce?
108 ITociemoBaTebHOE COSTUHEHIE bubnunorexa LIOK
KOHJICHCATOPOB https://m.edso0.ru/1€992920
109 DHeprus 3apsHKEHHOTO KOHICHCATOpa bubmorexa HOK
P P A P https://m.edso0.ru/73a34f18
bubnunoreka LIOK
110 Pemenue 3amau https://m.edsoo.ru/5fb2ach5
https://m.edso0.ru/27434040
111 JIBrKeHHE 3apsyKEHHON YacTULBI B bubnuorexa [IOK
OJHOPOJHOM BJIEKTPUUECKOM IT0JIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
113 O00011eHne U cCUCTEMaTU3aLNS 3HAHUI bubmmoteka IIOK
o Teme "DnekTpuueckoe mnoie" https://m.edso0.ru/5752603f
114 KonrponbHas pabora no reme bubmuoreka [IOK
"DnexkTpuueckoe mnosie" https://m.edsoo.ru/cefe90e9
Cuna toka. [locTossHHBII TOK. Y CII0BHS
115 CYIIECTBOBAHHUS ITIOCTOSIHHOT'O bubmorexa [TOK
i https://m.edso0.ru/233311b5
AIEKTPUUECKOTO TOKA
but6mmorexa [IOK
116 n .H SJIC
crowmmici Toka. Hanpsierie i /1 https://m.edso0.ru/0839a115
117 3akoH OMa 71 yyacTKa LEMnH. bu6muoreka [JOK
DIIEKTPUUECKOE CONIPOTUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBUCHUMOCTb COITPOTUBIICHUS bu6muoreka [IOK
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OJIHOPOJIHOTO TIPOBOJIHHUKA OT €T0
JJIMHBI U TJI0aan Honepequro

https://m.edsoo.ru/95fcdf51

CeUYeHUs
119 VY nenpHOE CONPOTUBIICHHUE BELIECTBA. bubnunorexa LIOK
Penrenue 3amau https://m.edso00.ru/437f8300
120 [TocnenoBarenvHOE, MapaiesbHOE, bu6nunorexa LIOK
CMEIIAHHOE COEIMHEHUE POBOITHUKOB https://m.edso0.ru/236f7e07
121 Pacuér pa3BeTBIIEHHBIX JIEKTPUUECKUX bubnuoreka [JOK
neneii. [Ipasuna Kupxroga https://m.eds00.ru/1794cf37
bubnuoreka [{OK
122 P
cHicHie saat https://m.edso0.ru/3881b469
123 PaGora snexTpruyeckoro Toka. 3aKoH bubnnorexa [JOK
xoyns —Jlenna https://m.edsoo.ru/a3605c5¢c
bubnunoreka LIOK
124 P
cHicHie saat https://m.eds00.ru/6761bfOf
MOITHOCTP JIEKTPUUYECKOTO TOKA.
125 TermoBast MOIIIHOCTh, BEIACIISICMAs Ha bubmorexa HOK
t » BRUL https://m.edso0.ru/99750a6f
pesucrope
bu6mmoreka IIOK
126 P
CHICHHE 3aAak https://m.edsoo.ru/eb72fc24
127 OJ1C 1 BHyTpEeHHEE CONIPOTUBIICHHE bubmuoreka [JOK
HCTOYHHKA TOKA https://m.edso0.ru/72d453af
128 3akon OMa 11 TOJTHOM (3aMKHYTOM ) bubnmnorexa [JOK
ANEKTPUYECKON LIETIH https://m.edso0o.ru/221f40fb
bubnunorexa LIOK
12 P
9 cHicHe sanat https://m.edso0.ru/3580b679
bubnunorexa LIOK
1 M
30 OIHOCTL HCTOHHIIE Toka https://m.edsoo.ru/a0ae51d8
131 KopoTkoe 3ambikaHue Bubmmorexa [IOK

https://m.edso0.ru/546f5632
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but6mmoreka [IOK

132 K
3 OHJICHCATOP B II€MU MOCTOSIHHOT'O TOKa https://m.edsoo.ru/35368f3e
bubnunoreka LIOK
1 P
33 ctietiie sazat https://m.edsoo.ru/4410cef0
134 Pemenue 3agau mo reme "l[locTostHHBIN bubmuorexa [IOK
AIIEKTPUYECKUH TOK" https://m.edsoo.ru/a7340a29
135 Pemenwne 3agau o teme "llocTossHHBIN bubmuorexa [JOK
3NIEKTPUYECKUM TOK" https://m.eds00.ru/744261b8
136 Pemenue 3amau mo teme "IlocTOSTHHBIHM bubnunorexa LIOK
SJIEKTPUYECKUM TOK" https://m.edsoo.ru/eb5d4687
O0o001IeHNEe U CHCTeMAaTU3alus 3HAHUN
137 1o Teme "[1oCTOSITHHBIN TEKTPUUECKUN bubmmorexa [JOK
" P https://m.edso0.ru/bfd7a050
TOK
138 KoHTpoinbHas pabora 1o Teme bubnnorexa [JOK
"ITocTosIHHBIN AMEeKTpUYECKUil TOK" https://m.eds00.ru/1885ddf1
DneKTpuueckas MpoBOAUMOCTh
139 asnntlloHHx BE efTB Z;[neKT WYECKUN bubmorexa LIOK
P HHECTE. P https://m.edso0.ru/da794295
TOK B MeTa/iax. CBepXMpOBOIUMOCTh
DNEKTPUYECKHUIA TOK B paCTBOPAX H
140 acIuIaBax JEKTPOIUTOB. 3aKOHBI brbmmorexa [IOK
P P ’ https://m.edso0.ru/4b423491
®Dapanes 1715 dIEKTPOIU3a
. bubmuoreka [JOK
141 6) !
FICKTIPHACCKHH TOK B rasax. Lutasma https://m.eds00.ru/92d92f76
142 DIIEKTPUUECKHI TOK B BaKyyMe. bubmuoreka [IOK
Baxyymubie mpr0Oopbl https://m.edsoo.ru/2E+160
143 DNEeKTPUYECKUN TOK B bubmuoreka [IOK
MOJIyIIPOBOJTHUKAX https://m.edso0o.ru/ab61c660
bubnunorexa LIOK
144 II 0
OHYHPOBOAHHKOBRIC NPHOOPET https://m.eds00.ru/83622200
145 ®u3nyecKkuil NPaKTUKYM II0 TEME bubmuoreka [JOK
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"M3MepeHune Cuibl TOKa U HApPsHKEHUS
B IIeNI1 TOCTOSIHHOTO TOKA MPU OMOIIU
AHAJIOTOBBIX U IU(POBBIX
U3MEPUTENBHBIX PUOOPOB" HITH
"3HaKOMCTBO C IU(PPOBOIA
nabopaTtopueii 1o ¢puzuke. [Ipumepst
U3MepeHus PU3NYECKUX BEJIHMYUH MIPU
MOMOIIN KOMITbIOTEPHBIX AaTYUKOB"

https://m.edso0.ru/5643ea56

146

Pu3N4eCKU IPAKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOIO JBUKEHHUSI
C LIEJIbIO OIPE/IeNICHHsI MTHOBEHHOM
ckopocth"

bubnunoreka LIOK
https://m.edsoo.ru/f6292f5f

147

148

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHue yCKOpEeHHUs Mpu
MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
JIBIDKCHUH 110 HAKJIOHHOM IIJTIOCKOCTH"
nm "HccnegoBanue 3aBUCUMOCTH ITYTH
OT BPEMEHH NPU PAaBHOYCKOPEHHOM
IBHKeHUH"

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3mepenue yckopeHHus cBOOOIHOTO
nageHus" wim "M3ydenue ABUKEHUS
Tesa, OpOIIEeHHOTO TOPU30HTAIBHO"

bubnunoreka LIOK
https://m.edso0.ru/6960b6ef

bubmmoteka IIOK
https://m.edsoo.ru/d1ea2402

149

150

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3ydyeHue ABUKEHUS Tea 1o
OKPY’KHOCTH C ITIOCTOSIHHOM 110 MOJTYJIIO
ckopocThio" unu "Hecnenosanue
3aBHCUMOCTH NEepHOAa 00paIeHUs
KOHMYECKOI'0 MasiTHUKA OT €ro
napameTpoB"”

Pu3n4eCcKuil IPAKTUKYM 110 TEME

but6mmorekxa [IOK
https://m.edsoo.ru/bcf53514

bu6nunorexa LIOK
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"N3Mepenne paBHOAEHCTBYIOIIEH CHUJIBI
IpY ABIKEHUH OpycKa Mo HAaKJIOHHOU
wiockocTy" wnu "lIpoBepka runoressl o
HC3aBUCUMOCTH BPpCMCHU JIBUKCHU A
Opycka o HaKJIOHHOH IJIOCKOCTH Ha
3aJJaHHOE PACCTOSTHUE OT €ro Macchl"

https://m.edso0.ru/0b34db84

151

152

153

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH CHJT
YIPYroCTH, BOSHUKAIOIINX B MPY>KUHE U
pEe3uHOBOM 00pa3sIe, OT UX
nedopmanun nin "HMzydenue
JBUKEHHS CUCTEMBI TE€J, CBI3aHHBIX
HUTBIO, IEPEKUHYTOHN Yepe3 JIErKuit
010K"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue ko3P PuirienTa TpeHus mno
BEJIMUMHE YIJIOBOTO KO3 uIreHTa
3aBucumoctd Frp(N)" wim
"HccnenoBanue ABMKEHUS OpycKa 1o
HAKJIOHHOH TJIOCKOCTH C TIEPEMEHHBIM
KO3 (UIIMEHTOM TpEeHUs" UIn
"N3yuenune qBUKEHUS IPpy3a HA Bally C
TpeHuem"

Du3nUeCcKuil IPAKTUKYM I10 TEME
"HccnenoBaHue ycioBUi paBHOBECHUS
TBEPJIOTO TENA, UMEIOIIETO OCh
BpanieHus" win "KoHcTpynpoBaHue
KPOHILTEHHOB U Pacy€T CUJl ynmpyroctu"
iy "M3ydeHne ycToiunBoCTH
TBEPAOrO TeJa, UMEIOILETO MJI0La1b
onops!"

bubnunoreka LIOK
https://m.edsoo.ru/b55b81al

bubnmorexa LIOK
https://m.edsoo.ru/b83b1607

but6mmorexa [IOK
https://m.edsoo.ru/4a04f4f7
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154

155

DuU3nYeCKui MPAKTUKYM 110 TEME
"M3MepeHune UMITyJIbca Tena Mo
TopMo3HOMY niyTu'" unu "N3mepenue
CHUJIBI TSITH, CKOPOCTH MOJIETN
AIIEKTPOMOOWIISI U MOIITHOCTH CHITBI
Taru" unu "CpaBHEHHE U3MEHEHUS
UMITYJIbCa TeJla C UMITYJIbCOM CHJIBI"
unu "MccnenoBanue COXpaHeHUs
UMITYJIbCA MPU YIIPYTOM
B3aumojieiicTBun" unu "M3mepenue
KMHETUYECKON IHEPIUM Tea 1o
TOPMO3HOMY ITyTH"

Ou3nyecKuil MPakTUKYM IO TEME
"N3y4yeHne n30TepMUUYECKOTO MpoIiecca
(peKOMEH1I0BaHO UCIIOIb30BaHHE

1 poBoi 1abopaTopun)" WiH
"N3yuenue n30X0pHOTro Mpoiecca" uin
"N3yuenune nzobapHoro nporecca’ uiu
"IIpoBepka ypaBHEHUS COCTOSTHUS"

bubnunoreka LIOK
https://m.edsoo.ru/856fh28e

bubnuoreka [{OK
https://m.edsoo.ru/e0fe7e07

156

157

Pu3nYecKuil IPAKTUKYM 110 TEME
"N3mepeHnue yaenbHoi TernaoéMkoctu"
i "UccnegoBanue nporecca
OCTBHIBaHUS BellecTBa" WK
"UccnenoBanue aquabdaTHoro
npouecca" win "MU3ydenne
B3alMOCBS31 SHEPTUU
MEXXMOJIEKYJIIPHOTO B3aUMOJIEHCTBUS U
TEMIIEPATYPHI KUIIEHUS )KUIKOCTEN"
Pu3nUeCcKuil IPAKTUKYM I10 TEME
"N3y4eHne 3aKOHOMEPHOCTEN
UCHIapEHNUs KUAKOCTEN" Nin

bu6mmoreka IIOK
https://m.edsoo.ru/2f2faa61

but6mmoreka [IOK
https://m.edsoo.ru/6bl1a23b5
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"U3mepenne yeabHOM TEMI0ThI
raBiaeHus abaa" win "Usyuenue
CBOICTB HACBIIIEHHBIX ApOB" WU
"N3mepenue abCOMIOTHOM BIAXKHOCTH
BO3/1yXa M OIICHKAa MacChl ITapoB B
nomMemenun". Mamepenue

K03 uImeHTa mToOBEpXHOCTHOTO
HATSDKCHUS

158

159

Pu3N4eCKU IPAKTUKYM 110 TEME
"HaGntonenue npeBpaiieHus 3JHepruu
3apsHDKEHHOT0 KOHJICHCATOPa B SHEPTHIO
W3JIy4E€HHS CBETOAMOA" WU
"N3yueHune nmpoTekaHus TOKa B LIETIH,
cojieprKallleil KoHjaeHcaTop' uiu
"Pacnipenenenue pasHocTH
NOTEHLUAJIOB (HaNpsKEHUs ) IPU
IIOCJIEIOBATEIILbHOM COCIUHCHUN
KOHJIEHCAaTOpoB"

Du3nYeCKUu IPAKTUKYM I10 TEME
"HccnenoBaHue cMEIIaHHOTO
COCTMHEHUS PE3UCTOPOB" WK
"N3MepeHue yaeabHOro COPOTUBICHUS
npoBoaHukoB" wiu "MccnenoBanue
3aBUCHUMOCTH CHJIbI TOKA OT
HaANPsDKEHUS AJIs JTaMITbl HAKaJIMBaHUA"

bubnuoreka [{OK
https://m.edsoo.ru/ec424377

bu6nmorexa LIOK
https://m.edsoo.ru/2b179d98

160

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"HaGnronenue anekTponuza’ wim
"N3mepenue 3apsaa OJTHOBAJIEHTHOTO
noHa" unu "HccnenoBanue
3aBUCHUMOCTH COIIPOTUBIICHUS
TEPMOPE3UCTOPA OT TEMIIEPATYphl" WiIN

but6mmorekxa [IOK
https://m.edsoo0.ru/64b6e901
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"CHATHE BOJBT-aMIIEPHOU
XapaKTepUCTHKHU auoaa”

PesepBHbIil ypok. O0001ICHHE 1

bubnunoreka LIOK

161 CHCTEMAaTU3alMs 3HaHUH 110 TEME
: » https://m.eds00.ru/ed017d93
Kunemaruka
Pe3epBubiii ypok. O0001IEHNE 1
162 CI/ICTEM&TI/ISZEI/IH 3HAHUH 110 TEME Bubmorexa HOK
" " https://m.edso0.ru/3149956b
Jmnamuka
Pe3epBubiii ypok. O0001IEHNE U
163 CI/ICTEM&TI/I?;ZII;I/I?[ 3HAHUH 10 TEME Bubmaorexa ITOK
" " https://m.edsoo.ru/0f9752ac
Craruka TBEpAO0ro Teia
PesepBurblii ypok. O00011I€HIE U
P P . bubmuoreka [IOK
164 CHCTEMaTH3alus 3HaHUHM 110 TEME
" " https://m.edsoo.ru/6c0df9cc
3aKOHBI COXPAHCHUS B MEXaHHUKE
PesepBuslit ypok. O60011eHNE U
165 CHCTEeMaTU3alMs 3HaHUH 110 TeMe bubnuoreka [{OK
"OCHOBBI MOJIEKYJIIPHOKUHETUYECKON https://m.edsoo.ru/de148976
Teopun"
PesepBubiit ypok. O000IIEHNE U
P 7P . bubmuoreka [IOK
166 CHCTeMaTH3alus 3HaHUH 110 TeMe
" " https://m.edsoo.ru/Obcc77cl
Tepmoannamuka. TernaoBbIe MATUHBI
Peseprubiit ypok. O60011eHIE U
167 CUCTEeMaTH3alMs 3HaHUH 110 TeMe bubmmoreka IIOK
"ArperatHble COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®da30BbIe IEPEXOBI"
PesepBurrii ypok. O000111€HIE U
168 CI/ICTIe)MaTmZEHsI 3HAHUH 110 TEME bubmorexa LIOK
" " https://m.edso00.ru/f2381c0c
DIIEKTPUUYECKOE MOJIE
PesepBurrii ypok. O000111€HIE U
P P . bubmuorexa [{OK
169 CHCTeMATH3aIMsl 3HAHUH 110 TEME

"TTocTosSTHHBIN AMEeKTpUYeCKUil TOK"

https://m.edsoo.ru/3cae6dal
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PesepBHbIil ypok. O0001ICHNE U
170 cucreMaTtu3alus 3Hanui no teme "Toku
B Pa3JIMYHBIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

170

16

but6mmoreka [IOK
https://m.edsoo.ru/cc7681d4
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MPOBEPSIEMBIE TPEGOBAHMUS K PE3YJIbTATAM OCBOEHHMSA OCHOBHOM OBPA30OBATEJIBHOM
ITPOI'PAMMBI 10 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

10.1

10.2

IIpoBepsiemble MpeiMeTHbIE Pe3yJIbTATHI 0CBOEHHUsI 0OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMBbI CPeHEro 0o11ero
o0pa3oBaHus

JleMOHCTpHpOBaTh Ha MpUMeEpax pojib U MECTO (U3MKM B (OPMHUPOBAHUU COBPEMEHHOH HaydyHOH KapTHWHBI MHpa, B
Pa3BUTUHU COBPEMEHHOM TEXHUKH U TEXHOJIOTMH, B IIPAKTUYECKOH ACSITEIBHOCTH JII0IEH

Y4uThIBaTh TPaHUIBl NPUMEHEHHUS U3YYEHHBIX (DU3MUECKUX MOJIeNel: MaTepuaibHas TOYKa, MHepLualbHas cucTeMa
oTcuéTa, a0CONMIOTHO TBEPAOE TEJO, MACANBHBIN ra3; MOIEIU CTPOSHUS Ta30B, KUIAKOCTEH U TBEPABIX TEIN, TOUYCUHBIH
ANEKTPUUYECKUH 3apsil — MPU PelIeHUN PU3NIECKUX 3a]1a4

10.3

10.4

10.5

10.6

Pacnio3naBate ¢usnueckue sBiaeHUS (MPOIECChI) M OOBSICHATH MX HAa OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISPHO-
KHHETHYECKOM TEOpUHM CTPOCHMS BEIIECTBA M JJIEKTPOJMHAMUKHU: PAaBHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJUHEHHOE
JBUKEHHE, CBOOOHOE MaJICHNE TeJ, IBUKEHHUE M0 OKPY>KHOCTH, MHEPLIUA, B3auMoeicTBre Tei; nuddy3us, 6poyHOBCKOE
JIBUKEHHE, CTPOCHUE KUAKOCTEW M TBEPABIX Tell, U3MEHEHHEe 0O0bEMa Tel NpU HAarpeBaHMM (OXJIAXKIIEHUH), TEIJIOBOE
paBHOBecHE, HCHApeHue, KOHJACHCAIUs, IUIaBICHHE, KPUCTAIM3allvs, KWUIIEHWE, BJIAXKHOCTb BO3/lyXa, IMOBBIIICHUE
JIABJICHU Ta3a MpHU €ro HarpeBaHWM B 3aKPBITOM COCYJE, CBSI3b MEXAY MapaMeTpaMu COCTOSIHUS ra3a B M30IPOLIECCaX;
AIIEKTpU3allUS TeN, B3aUMOJCHCTBHE 3aps10B

OmnuceIBaTh MEXaHUYECKOE ABUIKCHUC, UCIIOJIb3YH (bI/I3I/I"IeCKI/Ie BCJIIMYMHBI: KOOpJAWHATA, IIyTh, NICPEMCIICHUC, CKOPOCTh,
YCKOPEHUEC, MacCa TeEja, CHUJia, UMITYJIbC TCJId, KWHCTUYCCKAA DHCPIUsA, NOTCHIHUAJIbHAA SHCPTHA, MCXAHUYICCKast pa60Ta,
MEXaHUYCCKasA MONIIHOCTBH, IIPU OIHNCAHHUU IIPAaBUIIBHO TPAKTOBATH (bH3quCKHﬁ CMBICJI HCIIOJIb3YEMBIX BCJIWYNH, HX
0003HAYCHHS U CIANHHUIIBI, HAXOJINTb (1)OpMyJ'H>I, CBA3BIBAIOIIUC NAHHYIO (I)I/I3I/I‘leCKYIO BCJIIMYUHY C APYTUMU BCIMNYNHAMU

OnuceIBaTh HU3YUCHHBIC TCIIOBBIC CBOMCTBA TEJI U TEIJIOBBIE SABJICHUS, UCTIOJIb3YH (bI/ISI/I‘leCKI/Ie BCIIMYMHLBI: JaBJICHUC I'a3a,
TEMIICpATypa, CPCAHAA KHUHCTUUCCKAss OJHCPIUsA XAaOTHYCCKOI'0 IABWIKCHUA MOJICKYJ, CPECAHCKBAApPATHUYHAA CKOPOCTH
MOJICKYJI, KOJUYCCTBO TCIJIOTHI, BHYTPCHHIAS SHCPIHA, pa60Ta rasa, KO3(I)(I)I/II_[I/IGHT MOJIE3HOI'0 JACHUCTBHUS TEIJIOBOI'O
ABUTATCIIA;, MPpU ONHMCAHHUU IIPABUIIBHO TPAKTOBATH (I)PI3H‘-ICCKPII>1 CMBICJI HUCHOJIB3YCMbIX BCJIWYHH, HX 0003HAaYCHHS U
CAWHUIIbI, HAXOAUTH q)OpMYJ'ILI, CBA3BIBAOIINEC JAHHYIO (I)I/I3I/I‘-ICCKYIO BCJIMYNHY C APYT'UMH BCIMYNHAM

OnuceIBaTh N3YUCHHBIC JSJICKTPUYCCKHUC CBOIMCTBA BEIIECTBA U QJICKTPHUYCCKUC SBJICHUSA (HpOLICCCBI), HCIIOJIb3YA
(I)I/IBI/ILICCKI/IC BCIIMYHHBI: BHCKTpI/I“IeCKHﬁ 3apsan, JJCKTPUUYCCKOC TIO0JIC, HaHpﬂ)KéHHOCTL noJjis, IMOTCHIHaJl, Pa3HOCTb
MOTCHUUAJIOB, NIPpHU OMMUCAHHUU MPAaBUIIBHO TPAKTOBATH (I)I/IBI/ILICCKI/II‘/’I CMBICJI HUCIIOJIB3YCMbIX BCJIIMYHH, UX 0003HaYCHUS U
CAWHUIBI; YKAa3bIBATh (I)OpMYJ'ILI, CBA3BIBAOIINUC NAHHYIO (I)I/I3I/IHCCKYIO BCIMYNHY C APYTUMHU BCIMYNHAMU




10.7

aHAJIM3UPOBATh (PU3MUYECKHE MPOILECCHl U SIBJICHUS, HUCIONB3YS (PU3NUECKHe 3aKOHBI M TPHUHIIMIBI 3aKOH BCEMHUPHOTO
tarotenusi, |, Il u Il 3axkonsl HproTOHA, 3aKOH COXpaHEHHs MEXAHMYECKOW SHEPIHH, 3aKOH COXPAHEHHS HMIYJbCa,
MNPUHIUIT CYNEPIO3UIMU CUJI, TPUHILUI PABHOIPABUS HHEPIUAIBHBIX CHUCTEM OTCUETA; MOJIEKYJISPHO-KUHETUUYECKYIO
TEOPHUIO CTPOCHHUSI BEIIECTBA, I'a30BbI€ 3aKOHBI, CBSI3b CPEJIHEH KUHETUYECKON IHEPTrUU TEIJIOBOTO JBMKEHHUS MOJICKYI C
a0COJIIOTHOW TeMIEPaTypOid, MEPBBIA 3aKOH TEPMOJUHAMUKH; 3aKOH COXPAaHEHHUSI JIEKTPUUECKOro 3apsa, 3akoH KyroHa;
P 3TOM pa3iuyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHWE W YCIOBUSA (TPaHMIIBI,
00J1aCTH) TPUMEHUMOCTH

10.8

10.9

10.10

OOBACHATH OCHOBHBIC NPUHIMIIEI JCHCTBHS MAILIMH, NMPHOOPOB M TEXHUYECKUX YCTPOMCTB; Pa3IU4aTh YCIOBHUSA HX
0€30MacHOr0 UCNOIb30BaHMUS B IIOBCETHEBHOM KU3HU

BBINOMHATE 3KCHEPUMEHTHI 10 HCCIEAOBAaHUI0 (DU3MUECKHX SIBICHUM M MPOLIECCOB C HCIOJIb30BAHUEM IMPSIMBIX H
KOCBEHHBIX M3MEpEeHHil; mpu 3ToM GopMynupoBath npobiemy (3agady) ¥ TUIOTe3y Y4eOHOTo SKCIEpUMEHTa, coOuparh
YCTAHOBKY U3 IPEJIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT H (HOPMYITHUPOBATH BBIBOJIBI

OCYH_IGCTBJ'ISITB NpsAMBIC MU KOCBCHHBLIC H3MCPCHUA (i)I/ISI/I‘leCKI/IX BCIIMYMH, IIPpH 9TOM BBI6I/IpaTB ONITHUMAJIBHBIN CIIOCOO
HU3MCPCHHA U UCIIOJIb30BaTh U3BCCTHBLIC MCTO/AbI OLICHKH HOFpGIJ.IHOCTGfI I/I3MepeHI/II71

10.11

HccnenoBaTh 3aBUCUMOCTH MEXKNY (PH3UYCCKUMH BEIMYMHAMH C WCIIOIB30BAHUEM IMPSMBIX H3MEPECHUN; TPH ITOM
KOHCTPYHPOBATh YCTAHOBKY, PUKCHPOBATH PE3yIbTAThI MOJYICHHOW 3aBUCUMOCTH (DH3UYECKHUX BEIMYMH B BHJIC TAOIUI] U
rpaduKoOB, IeNIaTh BBIBOJIBI 110 PE3YJIHTaTaM UCCIICIOBAHHMSI

10.12

10.13

10.14

Cobmronate mpaBmiia 0€301IaCHOTO TPy/Aa MPH MPOBEIECHUH UCCIEIOBAaHUN B paMKax y4eOHOTo SKCIIepHUMEHTa, y4eOHO-
WCCJICIOBATEIILCKOM M TPOCKTHOW JIEATCIIbHOCTH C HWCIOJB30BAHUEM HW3MEPHUTEIBHBIX YCTPOWCTB W JIA0OPATOPHOTO
000pyI0BaHUS

Pemate pacué€rHble 3aauMl ¢ SBHO 3aJJaHHOM (M3NYECKON MOJIENbI0, UCMOb3ys (U3NUYECKUE 3aKOHBI M MPUHIUIBI; Ha
OCHOBE aHalu3a YCIIOBHUS 3aJaud BBIOMpaTh (U3NYECKYI0 MOJEIb, BBIIENATH (U3UYECKHE BEIUYUHBI U (HOPMYIIHI,
HeoOXoauMble JJisi €€ pelleHus, MPOBOJUTh Pacu€Thl U OLEHUBATh PEATBbHOCTh IOJYYEHHOTO 3HAuY€HUs (U3NYECKOU
BEJINYUHBI

Pemrate KadyecTBEHHBIE 3aJa4H: BBICTPANBATL JIOTUYCCKU HCECIIPOTHUBOPCUNUBYIO MLCIIOYUKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha
HN3YUCHHBIC 3aKOHBI, 3aKOHOMCPHOCTHU 1 (I)I/I3I/I‘-ICCKI/IC SABJICHUA

10.15

Hcnonp3oBaTh 1pHU pelIeHUH YYeOHBIX 3aJad COBPEMEHHble HH(OpPMAllMOHHBIE TEXHOJIOTMM JJs  TOHUCKa,
CTPYKTYpUPOBAHHUS, UHTEPIIPETALIMM U TPEACTaBICHUS Y4eOHON M HAyYHO-NIONMYJISpHON MHGOpMAIUH, MOTYYEHHON W3
Pa3IMYHBIX UCTOYHUKOB; KPUTHUECKU aHATM3UPOBATH MOTydaeMyro HH(OpMAIIIO

10.16

[TpuBOIUTE pUMEPHI BKJIa/a POCCUUCKHUX U 3apyOexHBIX y4EHBIX-(DM3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIECCOB
OKPY’KaroIIleT0 MUPA, B pa3BUTHE TEXHUKN U TEXHOJIOTUN




10.17

10.18

Hcnonp3oBaTh TeopeTHUEeCKHEe 3HaHUA MO (PU3MKE B MOBCEIHEBHOM KHU3HU [Uisi oOecrieueHuss 0e30MacHOCTH TP
oOpamieHun ¢ mnpuOopaMM W TEXHMYECKUMM YCTPOHCTBaMH, JUIsI COXpAaHEHHUs 370pOBbS M COOJIOACHUS HOPM
9KOJIOTMUYECKOTO TIOBEJIEHUS B OKPY’KaIOILEH cpefie

PaGoraTe B rpynme c BBIMOJHEHHWEM pA3IUYHBIX COLMAJIBHBIX POJIEH, IUIAHUPOBATh PAOOTY TPYIIBL, PAUOHAIBHO
pacnpenensaTh 0043aHHOCTH M IUIAHUPOBAThH JAESITEIbHOCTh B HECTAaHAAPTHBIX CHUTYAIUSX, aJeKBaTHO OLEHUBATh BKJIAJ
Ka)KJ0r0 U3 YUaCTHUKOB IPYIIIHI B PEHICHUE pacCCMAaTPUBAEMO MPOOIIEMbI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJIACC

Kon Koxa npoBepsiemoro
paszaesa  3j1eMeHTa

IIpoBepsiemMble 3J1eMeHTHI COleP:KAHUS

OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A

®dusuka — Hayka o npupoze. Hayunble MeTOIpI MO3HAHUSA OKpY»Katouiero mupa. Posib sxcnepumenTa

11 U TEOPUH B IIPOLIECCE O3HAHUS MPUPO/IbI. DKCIIEPUMEHT B (PU3HKE
1 MonenupoBanue (HU3MUECKUX SBICHUN U mporieccoB. Haydunsle runore3sl. Ousnyeckue 3aKOHBI H
12 TeopuH. I'paHuLIbI TPUMEHUMOCTH (Qu3HuecKux 3akoHOB. [Ipunuun coorBerctBus. Poins u mecto
' ¢u3uku B GOPMHUPOBAHUU COBPEMEHHON Hay4HOH KapTHHBI MHpa, B NMPAKTHUUYECKOW NEATEITBbHOCTH
JIoneun
2 MEXAHUKA
KMHEMATHUKA
911 Mexannueckoe JBUkeHHE. OTHOCUTEIBHOCTh MEXaHMUYECKOro JABMKeHHsd. Cucrema oOTcuéra.
o Tpaektopus
912 [Tepemernienne, cKOpocTh (CpeaHsisl CKOPOCTb, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE MaTepualbHON
o TOUYKH, UX MPOEKIUU Ha OCH CUCTEMBI KoopauHaT. Cll0KeHHEe EPEMELIEHHUH U CI10KeHHE CKopocTel
913 PaBHOMEpHOE 1 paBHOYCKOPEHHOE MpPsIMOJIMHEIHOe BMkeHue. ['paduku 3aBUCUMOCTH KOOPIUHAT,
o CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEIIECHNS MaTEPUATILHON TOUKH OT BPEMEHU
2.1 214 CBobomHoe masieHue. Y CKopeHue CBOOOTHOTO T ACHUS
915 KpuBonuHueiiHoe nBuxkeHHe. PaBHOMEpHOE MABMIKEHHUE MaTEpUAIbHOM TOYKH IO OKPYXHOCTH.
o VYrioBast CKOpOCTh, TMHENHAs CKOpocTh. [lepuoa n yactora. LleHTpocTpeMHUTENIBHOE YCKOPEHHE
2.16 TexHuueckue ycTpoicTBa: CIIUAOMETP, ABH)KEHNE CHAPSOB, LIEITHbIE U PEMEHHBIE NTepe1aun
[Tpaktuueckue padoTel. 3mMepeHrne MTHOBEHHOW CKOpOCTH. MccnemoBaHne COOTHOMICHUSI MEXKITY
917 NyTAMH, TPOMIEHHBIMH TEJIOM 3a IIOCJIENOBaTebHbIE paBHbIE MPOMEXKYTKH BPEMEHU MpHU
o PAaBHOYCKOPEHHOM JBWKEHHH C HA4aJbHOM CKOPOCTBIO, PAaBHOM HYII0. M3ydeHue NIBHKEHUS
HIapuKa B BA3KOH KUIKOCTH. V3ydueHue ABUKEeHUs Tea, OpOIIEHHOTO TOPU30HTATbHO
2.2 JUHAMUKA




2.2.1

[Tpunimn otHocuTensHOCTH ["anunes. [lepoiii 3akoH HetoToHa. MHEpuManbHbie CUCTEMBI OTCUETA

2.2.2 Macca Tena. Cuna. [IpuHuun cynepno3unuu cui
993 Bropoii 3akon HproToHa mis mMarepuanbHOM TOYKM B WHeprHuanbHOW cucteme otcuérta (MCO).
o Tperwuii 3ax0H Hpr0TOHA 111 MATEPHATIBHBIX TOYEK
2.2.4 3akoH BceMupHoro taroreHus. Cuna tsoxectu. [lepas kocmuueckast ckopocTs. Bec tena
2.2.5 Cuia ynpyroctu. 3akoH ['yka
926 Cuna tpenus. Cyxoe TpeHue. Cuna TpeHHUs CKOJIbXKEHHUS M cuia TpeHus nokos. KoadpouiueHnt
o TpeHus. Cuiia CONpOTUBIICHUS IIPU ABMIKEHUM TeJla B )KUAKOCTH UJIM ra3e
2.2.7 [ToctynarenpHo€e 1 BpallaTeabHOE ABMXKEHHUE a0COIIOTHO TBEPIOTO Tela
208 MoOMEHT cuiibl OTHOCUTEIBHO OCH BparieHus. [lineyo cuiibl. YcinoBus paBHOBeCHs TBEPIOrO Tesla B
o NCO
2.2.9 TexHuueckue ycTpolcTBa: MOAIINIHUKY, ABUKEHUE UCKYCCTBEHHBIX CITyTHUKOB
[TpakTdeckune paboThl. M3yueHue ABMKEHHS Opycka MO HAKJIOHHOW IUIOCKOCTH IOJ JCHCTBHUEM
5910 HECKOJIbKUX cuil. MccremoBaHue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOMIMX B jae(opMupyemMoit
o NpYy>KHHE U PE3UMHOBOM 00pasie, OT BeluuuHbl ux Jaedopmaruu. MccnenoBanuwe ycaoBui
paBHOBECHsI TBEPJIOTO TEJA, HMEIOLIETO OCh BPAIICHHS
3AKOHbI COXPAHEHU S B MEXAHUKE
931 Hmnynbe MaTepualbHOW TOYKH, CHCTEMBl MaT€pHaJIbHBIX TOUYeK. MMIynbc CHIIBI U U3MEHEHHE
h UMITyJIbCa Tela
2.3.2 3akoH coxpaHenust ummnyibca B UCO. PeakTuBHOE ABMKEHNE
2.3.3 Pabota cuibl
2.34 Mo1HOCTb CHJIBI
53 2.3.5 KuneTtnueckas sHeprust MaTepuajibHOM TOUKU. TeopemMao KHHETUYECKOH SHEpTHH
' 236 [TorenuuanbHass sHeprus. IloTeHnuanbHas 5SHEpPrus ymnpyro JAeOPMUPOBAHHON MPYKUHBI.
h [MToTeHIMaNBHAS SHEPTHSI TeTa BOIN3U MOBEPXHOCTH 3EMITH
937 [ToreHnanbHBIE ¥ HENMOTEHIMAIbHBIE CHUJIBI. CBS3b PabOTHI HEMOTEHIMAIBHBIX CHII C U3MEHEHHUEM
h MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3AKOH COXPaHEHUSI MEXaHUYECKON YHEPTUN
2.3.8 VYrpyrue u Heynpyrue CTOIKHOBEHUS
2.39 TexHUuYecKue yCTpONCTBA: ABM)KEHUE PAKET, BOAOMET, KOTep, NPYKUHHBII MHCTOJIET
2.3.10 [Tpaktuyeckue paboTsl. V3ydeHue cBs3M CKOpOCTeM Tenm mpu Heynpyrom ynape. HMccienoBanue




CBsI3H pa6OTBI CHJIBI C I3MEHEHHEM MEXaHHISCKOU OHEpPIruu TCjia

3 MOJIEKVYJISAPHAS ®U3UKA U TEPMOAMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH

311 OcHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKON Teopuu. bpoyHoBckoe npmwxkenue. Juddyzus.
o XapakTep JBUKEHHS U B3aUMOJICHCTBUS 4aCTHUI] BEIIECTBA

312 Mogenu CTpoeHus Ta30B, KUAKOCTEH W TBEPIBIX Tl M OOBSCHEHHE CBOWCTB BEIECTBA Ha OCHOBE
o 3THX MOJEIEH

3.1.3 Macca monekyn. KonndectBo BemectBa. [locrosnnas ABoraapo

3.1.4 TermoBoe paBHoBecue. Temneparypa u e€ uzmepenue. [llkana remneparyp Lenbcus

315 Monens uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJICKYIISIPHO-KHUHETHYECKONW TEOPUH HI€aTbHOTO

3.1 o rasa

316 AOcomoTHas TeMIneparypa Kak Mepa cpeHe KHHETHYEeCKON YHEPTUH TEINIOBOTO JIBHKEHUS YaCTHII
o rasa. [[Ikana remneparyp Kenbpuna

3.1.7 Vpasuenue Knanelipona — Menzaeneesa. 3akoH JlanpToHa

318 ["a3oBble 3akoHBI. M3ompolecchl B HAECATbHOM Ta3e C TMOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA:
o U30TEpPMa, U30X0pa, u300apa

3.1.9 TexHU4YeCKHEe yCTPOICTBA: TEPMOMETP, OapOMETP

31.10 [Tpaktuyeckue paboTbl. M3mepeHue Macchl BoO3AyXa B KiaccHOM komHate. HccienoBaHue
o 3aBHCUMOCTH MEXJy IIapaMeTPaMH COCTOSHUS Pa3speKEHHOr0 ra3a

OCHOBbBI TEPMOJAMHAMUKHU

391 TepmoauHaMudeckas cucreMa. BHyTpeHHsSI SHEpTHsl TEPMOJINHAMHYECKONW CHCTEMBI M CITOCOOBI €&
o U3MEHEHUS

3.2.2 KonngectBo TemioTs! v pabota. BHyTpeHHsIsl SHEpIrHsl 0IHOATOMHOT'O MJI€aJIbHOTO ra3a

3923 Bupl Teruionepenavn: TeIIONPOBOTHOCT, KOHBEKIIHS, H3ITydeHHe. TermmoéMKOCTh Tena. Y IeTbHas

3.2 o TETUTOEMKOCTh BelecTBa. Pacu€r konmdecTBa TEMIOTHI IPH TeTIonepeaade

394 IlepBbIil 3aKk0H TepMOAMHAMHUKH. IprMeHeHne MepBOro 3aKOHAa TEPMOJMHAMUKHU K H30MPOLECCAM.

o ['padmueckast nHTEpHpETAIHs pabOTHI ra3a
TermnoBeie MamuHbl. [IpuHIMNBL HeHCTBUS TemuoBbIX MamuH. [IpeoOpazoBaHus JHEpruu B
3.25 TerioBbiX MamuHax. Koaddunuent nonesnoro aeiicrsus (nanee — KITJ1) tenmoBoit Marmuabl. [{ukn

Kapno u ero KII/{




Bropoii 3akon TepmoamHamuku. HeoOparmmocTh mporieccoB B Mpupoje. TernaoBbie JTBUTATEIH.

3.2.6 DKOJIOTUYECKHE TIPOOIEMBI TEIIOIHEPTETUKH

397 TexHuueckue yCTpOWCTBA: JBHUraTellb BHYTPEHHETO CrOpaHHs, OBITOBOM  XOJNOAMIIbHUK,
o KOHIMIHOHED

3.2.8 [TpakTuyeckue paboTel. MI3Mepenue yienbHOH TeIoéMKOCTH

AT'PEI'ATHBIE COCTOSAHNW A BEILIECBA. ®A30BBIE ITEPEXO/1bI

331 [TapooOpa3oBanue u KoHJeHcarus. VcnapeHue u KureHue. YaenbHas TeIioTa mapooOpa3oBaHusl.
o 3aBHCHMOCTh TEMIIEPATYPHI KUIICHHS OT JABJICHHS

3.3.2 AOcoroTHAs 1 OTHOCUTEIbHAS BIAXXHOCTh BO3yXa. HackImeHHbIH map

333 Teépmoe teno. Kpucrammuueckue u amopdHbie Telia. AHU30TPONHS CBOWCTB KpUCTAILIOB. JKuakue

3.3 h Kpuctayyibl. COBpeMEHHbIE MaTepHAIIbI

3.34 [InaBnenue u kpucrauMzauus. Y aenbHas TerioTa miaasienus. CyonuManus

3.3.5 YpaBHEHHE TEIIOBOTO OagaHca

336 TexHuueckne yCTPOHCTBA: TUTPOMETP M TICHXPOMETP, KaJIOPUMETpP, TEXHOJOTHH TOTY4YEeHUS
h COBPEMEHHBIX MaTE€pPHajIOB, B TOM YHCIIE HAHOMATEPUAIOB, 1 HAHOTEXHOJIOTHH

3.3.7 [TpakTueckue padboThl. I3MepeHne BIa)XHOCTH BO3AyXa

4 SJIEKTPOAMHAMUKA
SJIEKTPOCTATUKA

41.1 OnekTpu3anus Tel. JNeKTpudeckui 3apsii. J(Ba Buia 3IeKTPUUECKUX 3aps10B

4.1.2 IIpoBOTHUKY, TUDIIEKTPUKH U MOJIYIIPOBOAHUKH

413 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

4.1.4 BzaumopeiictBue 3apsaaoB. 3akon Kymona

415 Onextpuyeckoe mnoje. Hanpspk€HHocTh anekTpuueckoro nois. Ilpunnun cynepnosunmu. Jluaun

4.1 o HaMpsHKEHHOCTHU JIEKTPUYECKOTO OIS

4.1.6 Pabora cui anexkrpocraruyeckoro nosis. [lotenuuan. PazHocts noTeHnnanos

417 [TpoBOMHMKM W  JTUAIEKTPUKM B MOCTOSIHHOM  DJIEKTpUYecKoM rmosie.  JludnexTpuueckas
o POHHUI[AEMOCTh

418 OnektpoéMkocTs. KonaeHcarop. D1eKTpOoEMKOCTh MIOCKOT0 KOHAEHCATOpa. DHEPTHUs 3apsKEHHOTO
o KOHJIEHCATOPa

4.1.9 TexHUYECKHE YCTPOMCTBA: AIIEKTPOCKOII, DIIEKTPOMETP, IJIEKTPOCTATHUECKAs 3allUTa, 3a3eMJICHHE




AIEKTPONPUOOPOB, KOHJAEHCATOP, KCEPOKC, CTPYHHBIN IPUHTEP

4.1.10 [TpakTuyeckue paboTel. M3mepenue 31eKTpoEMKOCTH KOHIEHCaTOpa
MOCTOSHHBIN SJIEKTPUYECKUIN TOK. TOKU B PASJIMYHBIX CPEJIAX
491 VcnoBusl CyIIECTBOBaHUS IIOCTOSHHOIO 3JIeKTpHueckoro Toka. Mcrounuku Toka. Cuia TOKa.
o [TocTOSHHBII TOK
4.2.2 Hanpspkenue. 3akon Oma Ju1s yyacTka Lenu
4.2.3 DJIEeKTpUYECKOe CONPOTUBIIEHUE. Y A€IbHOE COPOTHUBIICHHUE BEIIECTBA
4.2.4 [TocnenoBarenbHOE, NapaieIbHOE, CMELLIAHHOE COEIMHEHUE IPOBOIHUKOB
4.2.5 Pa6ota snekrpuueckoro Toka. 3akoH Jlxoyns — Jlenma
4.2.6 MOUIHOCTB 3JEKTPUIECKOTO TOKA
427 aNIeKTpoABIKYIIas cuna (nanee — 3J1C) U BHyTpeHHEe COIPOTUBIIEHUE UCTOYHHMKA TOKa. 3akoH OmMa
o JUTSI TIOJTHOM (3aMKHYTO#) 31ekTpudeckoil nenu. KopoTkoe 3ambikanue
DJEeKTpOHHAsT MPOBOJUMOCTh TBEPIBIX METAUIOB. 3aBHCUMOCTh CONPOTUBJICHUS METAIJIOB OT
4.2 428 temneparypbl. CBepXIIpOBOIUMOCTh
4.2.9 DnekTpuueckuil Tok B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB
4210 [TonynpoBonHuku. CoOCTBEHHAas M NPUMECHAs MPOBOJUMOCTh IOJYINPOBOJHUKOB. CBOMCTBa p-N
o nepexoa. [1omynpoBoHUKOBbIE IPHOOPHI
4211 DNEKTPUUECKUN TOK B 3JIEKTPOIUTAX. DIEKTPOIUTHYECKAS TUCCOLMALINS. DIEKTPOIIU3
4212 OnexkTpudeckuil TOK B razax. CaMOCTOSTENbHBI U HECAMOCTOSTENbHBIN pa3psa. Pasnuunble THIIBI
o CaMOCTOSTENLHOTO pa3psaaa. Momuaus. [Tnasma
TexHuueckue  ycTpOMCTBa: amMriepMeTp,  BOJbTMETP,  peocTaT,  HMCTOYHUKH  TOKa,
4.2.13 3JIEKTpOHArpeBaTeNbHble MPUOOPHI, IEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETpP CONPOTUBIICHHUS,
BaKyyMHBII 1M0J1, TEPMHUCTOPBI U POTOPE3UCTOPBI, MOTYIPOBOIHUKOBBIN 1MO0]I, TAIbBAHUKA
4214 [TpakTrueckue paboThl. M3yueHne cMemanHoro CoeIMHEHNs PE3UCTOPOB.

N3mepenne DJIC ncTouHrKa TOKA U €r0 BHYTPEHHETO COMpoTUBIeHUs. Habmonenne anexTpoausa




IMPOBEPSIEMBIE HA EI'3 IO ®U3UKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJBHON MPOI'PAMMbBI CPEJJHEI'O OBIIIEI'O OGPA3OBAHUSI

Kon
NpoBepsieMoro
TpeOoBaHUSA

IIpoBepsiemble TPeOOBaAHMS K NPEAMETHBIM Pe3yJibTaTaM OCBOEHUSI OCHOBHOI 00pa30BaTe/ILHON MPOrPaMMbl
cpeaHero o01ero o0pa3zoBaHus

1

CdopMHUpOBaHHOCTh YMEHHI pacro3HaBaTh (PU3WYECKUE SIBICHUS (TPOIECCH]) M OOBSCHATH WX HAa OCHOBE

HN3YUYCHHBIX 3aKOHOB

BHaIlGHI/IG OCHOBOIIOJIararommuMun (1)I/I3I/I‘-ICCKI/IMI/I IMOHATUAMU W BCJIIMYMHAMHU, XAPaKTCPU3YIOIIHNMU (1)I/I3I/I‘-I€CKI/IG

IMpoueCChl

ChopMUpOBAaHHOCTh YMEHUH TMPUMEHITh 3aKOHBI KJIACCHYCCKOW MEXaHWUKH, MOJCKYJIIPHOU (QU3IUKH W
TEPMOJUHAMUKY, 3JICKTPOJAMHAMUKH, KBAHTOBOM (DM3MKH JUIsl aHAIM3a U OOBSICHEHHUS SBJICHHN MHKPOMUDA,
MaKpOMHpa U MeraMupa, pa3indyaTbh YCIoBHs (TpaHUIbI, 00JIaCTH) MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, TIOHUMATh
BceoOmmii xapaktep (QyHIAMEHTAIBHBIX 33aKOHOB U OrPAHMYEHHOCTh HCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

AHAJIM3UPOBATH (1)I/I3I/I‘ICCKI/IC MMpOoNHeCCChl, UCITOJB3Ysd OCHOBHBIC IMOJIOKCHUS, 3aKOHbI 1 3aKOHOMCPHOCTHU

ChopMHUPOBAHHOCTH YMEHHS PA3IMYaTh YCIOBHS MPUMEHUMOCTH MOJIEICH (PU3NUECKUX TEJ U MPOIECCOB (SIBJICHUH)

ChopMHUpPOBAaHHOCTh YMEHHS pEIIaTh pacu€THBIE 3aJadd C SIBHO 3aJaHHOM M HESIBHO 3aJaHHOW (Qu3MUecKon
MOJIeIbI0: Ha OCHOBAaHMM aHajW3a YCIOBHS BbIOMpaTh (U3MYECKHME MOJEH, OTBEYAIOIIMEe TPEOOBaHUSAM 3a/1ayM,
OPUMEHSTh (OPMYJBI, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYyJaThl (U3HUECKUX TEOPHM MpH HCIOIH30BAHUH
MaTeMaTUYECKUX METOJOB PENIEHUS 3a]ay, NPOBOJAUTh PACYEThl HA OCHOBAaHMM HMMEIOIIMXCS JaHHBIX,

AHAJIU3UPOBATHE PE3YJIbTAThl U KOPPEKTUPOBATE METOABLI PECIICHUSA C y‘—IéTOM IMOJIYYCHHBIX PE3YJILTAaTOB

Pemate kauecTBeHHBIC 3a/1a4H, TPEOYIONHME MPUMEHEHHS 3HAHUI U3 pa3HBIX Pa3JieoB IIKOJIHHOTO Kypca GU3UKH, a
TAKX€ MHTETPALIMM 3HAHUHN W3 APYTUX TPEAMETOB €CTECTBEHHOHAYYHOTO IIUKJIA: BBICTPAUBATH JIOTUYECKYIO IIEMOYKY

paCCY)K,Z[eHI/Iﬁ C 0H0p0171 Ha U3YYCHHLIC 3aKOHbI, 3dKOHOMCPHOCTHU U (I)I/ISI/I‘-ICCKI/IC SABJICHUA

Bnagenne OCHOBHBIMH METOJaMU HAay4YHOro TIIO3HAHU#A, HCIIOJIb3YCMbBIMHU B (I)I/I3I/II(CZ MMPpOBOAUTL IMPSAMBIC U

KOCBCHHBIC U3MCPCHHUA (I)I/I3I/I‘-ICCKI/IX BCJIMYMH, BBI6I/Ipa$I ONTHUMAJIBHBIM CIIOCO0 HU3MCPCHUA U UCIIOJIb3Yys U3BCCTHBIC




METO/bI OLEHKM TMOIpPEeIIHOCTEH H3MEpPEeHHH, MPOBOIUTH MCCIEJOBAHUE 3aBUCHUMOCTEN (M3NYECKHX BEJIWYHMH C
UCTIOJI30BAHUEM TPSIMBIX H3MEPEHUH, OOBSACHATH IOJNYyYCHHbIE Pe3yJbTaThl, UCHONB3Yysd (U3HUECKUE TEOpHH,
3aKOHBI M IOHATUS, U JI€NaTh BBIBOJBI; COOMIOATh MpaBuiia 0€30MacHOro Tpya MpH MPOBEACHUU MCCIIEJOBAHUN B
paMKax y4eOHOro 3KCIEepHUMEHTa MU Yy4eOHO-HCCIIEOBATENIbCKOM JESTEIbHOCTH € MCIIOJIb30BaHUEM LHM(POBBIX

U3MEPUTENIBHBIX YCTPOUCTB M 1a0OpaTOPHOTO 000PYAOBAHUS

CdopMUpOBaHHOCTh YMEHHI aHAIU3UPOBATh U OICHUBATh IOCJIEJICTBUS OBITOBOM U IPOU3BOJICTBEHHOM
NESTCIIbHOCTH 4YeIIOBEKa, CBI3aHHOW C (PU3WYECKUMH IPOILECCAaMH, C TO3MIMA HIKOJIOTHYECKON Oe30MacHOCTH;
MPEICTABJICHUI O pallMOHATIBLHOM MPUPOJIONOJIB30BAHUH, a TAKKE PA3yMHOM MCIOJIb30BAHUU JIOCTUKEHUN HAYKU U

TEXHOJIOTHI JI nanLHeﬁmero Pa3BUTHUA YCITIOBCUCCKOI'O O6H.[CCTBa

OBnajsieHue pPa3IMYHBIMUA CHocoO0amMu paboThl ¢ HHPOpPMAIUEH (PHU3UIECKOTO CONEpKaHUS C HCIOIh30BAaHHEM
COBPEMEHHBIX WH(GOPMAIIMOHHBIX TEXHOJIOTUH; Pa3BUTHE YMCHHUI KPUTHUYECKOTO aHAIU3a U OI[CHKH JOCTOBEPHOCTHU

nosydyaeMoi nadopmanuu




HHEPEYEHbD 3JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D 110 ®PU3UKE

Kona
pa3aeJia/TeMbl
1

1.1

Koa yaemenra

111

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

MEXAHUKA
KMHEMATHKA

MexaHu4deckoe JABHXKCHUC. OTHOCHUTEIHLHOCTh MEXAaHUYCCKOIO JABHIKCHUA. Cucrema orcuéra

1.1.2

MarepuanbHas TOUKa.

ol | TPacKETOpHA
Eé& pamiryc-BeKkTop:
Pt )= (xle) pe b =(2)),

TpaeKTopIf,

IepeMeIleHIIe:

Ar =7(ty)—7(t) =1, —11 = *
= (Ax, Ay, Az),

Iy Tb.

CIoMxeHIe HEPEMEU]EHIIfIZ

Ny =0 +A7,

1.13

CKopoCTh MaTepuaabHOU TOUKHU:




.&.‘L » r r
v, =— =X,, @HANOTUYHO v, =YV,, U.=Z/.
1—=0

Cro:keHHe cKopocTeil: o, =0, + 0, -

Brluncnenue nepeMerenys 1 yTu MaTepUaJbHOW TOUYKHU IIPU NPSAMOJIUHENHOM JIBHKCHUU

BJIOJIb OCH X 110 rpaduKy 3aBUCUMOCTH Vx(t)

o . Ap .,
VekopeHHe MaTepHaIbHOI TOUKIL: a = —L =g, = [a}_ .a_.a. ] .
t—0

At
114
Ao C .
a =—-3 =(v,),". amangorm4HoO a, =(v, ', a.=(uv.)"
At Ar—sd ' ' T ) o
PaBHOMEpHOE MPSAMOJIMHEHHOE JIBHIKCHHE:
x(t) = xg + vout
115
Uy (t) — vy, = const
1.16

PaBHOYCKOpEHHOE NPSAMOJIMHENHOE IBUKEHUE:!




at

x(t)=x,+u, t+
v(t)=u, +at
a, = const

L)5:1' - Lﬁ‘x = zax [.1'2 —.1'1]

birbs
»

&

HPII IOBIDKEHINI B OITHOM HAIIPABICHII IIVIE & =

CBoOoaHOE MmajieHne. Y CKOpeHHue CBOOOIHOTO TaACHUSI.

Yi oD
L
Yo o
0 Xo ‘-E-

JIBuxkeHue Tena, OpOIIEHHOTO MO YITIOM 0L K TOPU30HTY:

117 [.r{f.}=.xb +U t=x, +U,cosa-f

2 2

- i

t ,
13'{r}=3'ﬁ+U,:,1.r+g“T=J'a+uﬁs1nu-r—ng

v (f)=uv, =uv,cosa

v.(t)=v,, +g 1 =v,sino— g

g.=0
g =8 =const




Kpuonuneiinoe npuxenue. /[BHkeHue MaTeprualibHOM TOUKHU IO OKPY’KHOCTH.
VYrI10Bast U TMHENHHAs CKOPOCTh TOYKHU:

v = wR

[Ipu paBHOMEpPHOM JIBUYKEHUH TOYKHU IO OKPYKHOCTH

2T )
w=—=2mv
T
1.1.8
. LleHTpOoCTpEMUTENBHOE YCKOPEHHUE TOUKU:
v? 5
auc ? = w*°R
[TonHOE ycKkOpeHre MaTepuanbHON TOYKH
1.1.9 Teépnoe Teno. [locTtynarensHoe U BpaliaTeIbHOE IBUKEHHUE TBEPAOrO TENa
1.2 JMHAMUKA
191 Nuepumnansubie cucrembl oTcuéra. [lepBbiii 3akoH HproToHa. IIpuHIKN OTHOCHUTENTBHOCTH
I'anunes
Macca tena. IInoTHOCTE BelliecTBa:
m
p==
1.2.2 4
Cuna. [IpuHUuUI Cynepro3uiuy CUIL:
1.2.3 ”

FpaBHOLLeﬁCTB =F+F+.




Bropoii 3akon Herotona: ajist matepuanbaoi Touku B UCO

- -

F1 =maq
Ap = FAt
1.24
pu
F = const
_—{
F Fy
195 Tperuii 3akoH HproTOHA U1l MaTEpPUAIIBHBIX TOYEK:
Fip = =F
3aKOH BCEMUPHOTO TATOTEHUS: CHIIBI IPUTSKEHUSI MEXKAY TOUEUHBIMH MacCaMU PaBHbI
m;m,;
F=6—5;
Cuna Tsokectu. LleHTp TsbkecTH Tenma. 3aBHCHMMOCTh CHIIBI TSDKECTH OT BBICOTHI W Han
1.2.6
MOBEPXHOCTHIO TUIaHEeTHI paanycom RO:
GMm
mg=-—=
77 Ro+ )2
127 Cuna ynpyroctu. 3akoH ['yka:




1.3

Cuna tpenus. Cyxoe TpeHue.

Cuuta TpeHUsl CKOJIbKEHUS:

Fp = uN
1238 Cuita TpeHust MOKOos:
Ep < uN
Koadduuument tpenuns
JlaBneHue:
Fy
1.2.9 =—=
P=7%
CTATHUKA
o
F
131 MOMEHT CuJIbl OTHOCUTEIBHO OCH BPALCHMUS:
M| = Fl, toe | — mutedo cuier
OTHOCHUTEIJIBHO OCH, TIpoXoJisiiel uepe3 Touky O meprneHauKyIsapHO PUCYHKY
[HenTp macc Tena. L{eHTp Macc cucTeMbl MaTepHaIbHBIX TOYEK:
132 - -

myr +myry+...
m; + my+...

Tm.




14

B onHOpOOHOM 10OJIE TSXKECTH

(g = const)

LOEHTP MacCC T€jia COBIIAAACT C €ro HECHTPOM TAXKECTHU

1.3.3

VYcnoBust paBHoBecus TBEpaoro tena B UCO:

[M,+M, +...=0

1]:"1 +F,+...=0
1.34 3akoH ITackains
JlaBneHnue B )xuakocTH, rmokosmeiicsa B UCO:
135 P =po + pgh
3akoH Apxumena:
FApx = _PBbITeCH
1.3.6 €CJIM TEeJIO M KUAKOCTh ImokoaTcs B UCO, To

14.1

FApx = ngBbITeCH

VYcnosue miaBaHus eI
3AKOHBI COXPAHEHNMA B MEXAHUKE

NMiynbsc MmaTepraibHONW TOYKU:

p=mv




HMMiynsc cucTeMBI TeI:
14.2 p=p1+p2+..
3aKOH U3MEHEHHS M COXPAHCHUS UMITYJIbCA:
B UCO
Ap = A(pl + P2+- ' ) = FlBHeU_[HAt + FZBHE]_UHAt-I_' -
B MCO , ecnn
1423 Ap = A(p; +pp+...) =0
, €CIIU
FlBHeLuH + FZBHemH+' =0
PeakTuBHOE ABHKEHHE
F
AF a
#HH#HPar###1.4.4
Pabora cuiibl Ha MajIOM NEpeMEIICHHUH:
A=|}?'|- |A7|-cos o= F, - Ax




o F

D
MoLIHOCTE CHIIBL:

€CJIK 3a BpEMA

At
1.4.5
At
pa0oTa CHJIbl U3MEHSIETCS Ha , TO MOILIHOCTb CHJIBI
AA
P=— =F-v-cosu
Ay
Kunernueckas sHEprus MaTepuaibHOM TOUKH:
. mv?  p?
KUMH — 2 - 2m
1.4.6

3aKOH N3MEHEHUs KMHETUYECKOM SHepruu cucteMbl MarepraibHbiX Touek: B UCO AEkuH =

Al +A2+ ..

1.4.7

HOTCHLII/IaJ'IBHaH OHCPIruAi:
JJIA TIOTCHIUAJIBHBIX CHJI

A12 = E1n0TeHu - EZHOTeHu_: AEHOTeHu




1.5

1.4.8

151

EHOTeHu = mgh

kx?
EHOTeHu = T

EMEK = EIC[‘IE + Em'm;[—m-.
B IICO AE\ex = Agcex HEOTEHLL CHIl»

B IICO AE,ex =0, eCIH Ascex menoresm. cax = 0

MEXAHWYECKHUE KOJIEBAHMA 1 BOJIHBI

'apMoHnyeckue koneGaHUs MaTEpPUANBHONM TOYKH
Kunemarnyeckoe onucanue:

x(f) = Asin( @t +o, ).

v () =x/.

a(f)=(v ), =—'xf)=a +ax=0,
IJIe X - CMEILEHUE U3 PAaBHOBECHS.

I[I/IHaMI/ILIeCKOC OIIMCaHHC:

OTO0 3HAYUT, YTO

HOTGHI_II/IaJIBHaH SHEPTIUa MaTepHaﬂbHOﬁ TOYKHU B OAHOPOJHOM II0JIC TSAKCCTHU:

[ToreHuuanbHas 3HEprus ynpyro 1ehopMUPOBAHHOTO Tela:

3aKOH U3MEHECHUS U COXpaHCHHUA MEXaHUYeCKOM OHCPIUm:

Ammuatyna u o (dasa

KOJIEOaHU.




DHepreTuyecKoe OMUCAHNE (3aKOH COXPAaHEHHUS MEXaHUYECKOW SHEPIUn):

-

1:H+£_nqm_ﬁcd B

2 2 2 2

CBsI3b aMILIUTY/IbI KOJICOAHUI CMEIIEHUsI MaTepHaIbHON TOYKH C aMIUTUTyJaMH KoJieOaHuil eé

CKOPOCTH U YCKOPEHHUS:

Upe =04, a__ =4

[Tepuon n yactoTa KoseOaHU:

[Teproa Manmbix CBOOOIHBIX KOJIEOAHUN MATEMATHYECKOTO MAasITHHKA!

/
1.5.2 T= 21\/:
g
[Tepuon cBOOOIHBIX KOIEOaHUN PY>KUHHOTO MasTHUKA!
m
T=2n]—
k
153 Breinyxaennsie konebdanus. Pesonanc. PezonancHas kpupas
[Torrepeynslie 1 MPOAOIBbHBIE BOTHBL. CKOPOCTh PaCpOCTPAHEHHUS U UTMHA BOJTHBL:
A=oT ="
=7 = —
154 v
Wutepdepenuus u audpaxiys BOJIH
155 3Byk. CKOpOCTb 3ByKa

MOJIEKVYJISIPHAS ®U3UKA. TEPMOJANHAMUKA




2.1

MOJIEKYJISAPHAS ®U3NKA

Mopenu cTpoeHMs Ia30B, )KMAKOCTEW M TBEPABIX Teil. IlyCcTh TepMoauMHaMHuuyecKas CUCTEMA

(TGJ’IO) coctouT u3 N OJMHAKOBBIX MOJICKYII. Torz[a KOJIMYECTBO BC€IICCTBA

N m
vV=—=—
Ny
2.1.1 ’
o rae
Ny
— quciio ABOrajipo, M — Macca CUCTEMBI (Tena),
u
— MOJISIpHAsI Macca BElecTBa
2.1.2 TemioBoe IBMKEHHE aTOMOB U MOJIEKYJT BEILIECTBA
2.1.3 BsaumMozeiicTBre yacTuIl BeleCcTBa
2.1.4 Huddysus. bpoyHOBCcKOE IBUKEHHE
2.15 Mozaens uneanpHoro raza 8 MKT
CBs13p MEX/1y JaBJI€HUEM M CpeAHEW KMHETUYECKOM SHeprueil MmocTynaTeabHOro TEIIOBOIO
JBUKEHHS MOJIEKYJ HieajdbHoro ra3a (ocHoBHoe ypaBHeHUue MKT):
p—lm,nu:—zn {HL“U: _inz
3 31 2 3
2.1.6
rie MmO — Macca OJTHON MOJICKYJIBI,
N
n=-—
V
- KOHIIGHTPAIIHS MOJIEKYJ
2.1.7 AoOcomoTHas Temriepatypa: T =t+273K




2.18

CBs3p TeMIepaTypsl raza co CpeHEed KMHETHYECKOM SHEpruei MocTyNnaTeIbHOIO TEIJIOBOIO

JABMXKCHUSA €0 MOJICKYII:

2.19

VYpasuenue p = nkT

2.1.10

2.1.11

MOI[GJII) HUACAJIBHOT'O ra3a B TCpMOJUHAMHUKCE!
| VpaBHeHHe MeHIeTeeBa — KiareHpoHa
| BEIpeuKeHHE U1 BHYTPeHHEH SHEPTHH
VpaereHnle MeHpneneera — KianeiipoHa (mpHMeHHMEIE (OPMEI

3ATIICIT):

oV =""RT =vRT =NkT, p=PRL

K H

BripaxkeHne 1A BHYTPeHHeIl 3HePTHI 0IHOaTOMHOTO IIeaTbHOTO
raza (IpHIMeHIMEBIe (POPMET 3aIIICH )
3 3 m

L'=—1!RT=£MCT ==—RT=vw T=ipV
2 2 21 veo2

3akoH I[aJIBTOHa I JaBJICHUA CMCCHU Pa3pCKCHHBIX T'da30B:

p=p+p2t.




2.2

H3zonpoyeccol 6 paspexcennom 2aze ¢ nocmoauHvim uduciom monekyn N (¢ nocmosnnvim
KOIUYECMBOM 6EUecmad V):
uszomepma (T = const): pV = const ,

usoxopa (V = const):

P _ const
T
, usobapa (p = const):
2.1.12 4
— = const
T
I'paguueckoe npedcmasnenue uzonpoyeccos na pV-, pT- u VT- ouaepammax.
Ob6veouHeHHbIll 2a308blll 3AKOH.
144 ;
— = cons
T
0/1 NOCMOAHHO20 KOIUYeCmed 6euecmaa v.
2113 HacpilieHHsle 1 HeHachIlieHHbIe Mapbl. KauecTBeHHas! 3aBUCUMOCTh TIOTHOCTH U JaBIICHUS
HACHIIIEHHOTO TIapa OT TEMIEPaTyphl, UX HE3aBHCUMOCTh OT 00bEMa HACBIIIICHHOTO Mapa
Brnaxxnocts BO3ayXa.
OTHOCHUTEbHAS BIaKHOCTH!
2114 ¢ _ pnapa (T) _ pnapa (T)
pHaCbI].LlHapa (T) pHacmu.[napa (T)
2.1.15 M3MeHeHne arperaTHbIX COCTOSIHUH BEIeCTBa: UCTIAPSHHUE M KOHACHCAIIHS, KATICHHE KHUIKOCTH
2.1.16 V3MeHeHne arperaTHbIX COCTOSIHUM BEIIECTBA: TUIABIICHUE U KPUCTAILTU3AIIUS
2.1.17 [TpeoOpa3oBanue sHEprUH B (ha30BBIX MEpPEXoaax

TEPMOJNHAMUNKA




221

TemoBoe paBHOBECHE U TEMIIEpATypa

2.2.2 BHyTpeHHss sHEprus
293 Termuoniepeada Kak croco® HW3MEHEHHs] BHYTPEHHEW SHEpruu 0e3 COBEpIICHUsS pPaboThI.
o KonBekuusi, TeronpoBoAHOCTb, U3JTy4EeHUE
KonuuecTBo TEmioTHI.
VY nenpHas TEIII0EMKOCTb BEIIECTBA C:
224
Q = cmAT
VY aenvHas TemioTa napoodpazoBanus L: Q = Lm.
2.25 VnenapHas TeroTa miasiacHus A Q = Am.
Y aenpHas TemIoTa cropanus Tormaa (: Q = gm
DneMeHTapHas paboTa B TEPMOIUHAMUKE:
2.2.6 A = pAV
Breruucnenne pabotsl o rpaduky nporiecca Ha pV-auarpamme
IIepBbIil 3aKOH TEPMOIMHAMUKH:
Q12 =AUz + A1, = (U, = Uy) + Ay
2.2.7 Annabara:
Q12 = 0= Ay, = (U; —Uz) =AUy,
2.2.8 Bropoii 3akoH TepmoanHamuki. HeoGpaTumble nporecch
[Ipunnuune! aeictBus Ternossix MamuH. KITI;
2.2.9 n:Aﬂm :=EEI‘P_|=:EM| |Qm|
ey ey Qearp




MakcumanibHoe 3Hauenune KIIJI. Iukin Kapno:

T.. —1T, T
2.2.10 Max M =Ny = ——— =1 -2
Ty T
YpaBHeHHE TEIUIOBOTO OallaHca:
2.2.11 Q1+ Q2+ Q3+...=0
3 SJIEKTPOAMHAMUKA
3.1 OJIEKTPUYECKOE IIOJIE
311 Onektpuzanusi Tel W € MposiBICHUs. OJEKTpudeckuil 3apan. JBa Bujma 3apsaa.
o DJeMEeHTapHbIN MIEKTPUYECKU 3apsl. 3aKOH COXPaHEHUs MIEKTPUYECKOTO 3apsja
BsaumopeiictBue 3apanoB. Todeunsie 3apsaabl. 3akoH Kyiona:
B OJIHOPOJHOM BEIIECTBE C AUDIEKTPUUECKON POHUIIAEMOCTHIO
€
3.12
Fe kl‘ﬁl' |1(1'J _ 1 || '1‘3:
&1 4mes, 1
3.1.3 Onexktpuueckoe nojue. Ero aelicTBue Ha 3JIEKTpUYECKHE 3apsi bl
Harpsx€HHOCTB 3JIEKTPUYECKOTO MOJIA:
3.14 ) F

quOGHbIﬁ




ITone ToueuHoro 3apsna:

q
E.=k—
T TZ
, OIHOPOJHOE MOJIE:
E = const.

KapruHbl mMHUNM HANPSI)KEHHOCTU ATUX NOJIEH

HOTCHHI/IELTIBHOCTI) OJICKTPOCTATUYCCKOI'O I10JI4.

Pa3HOCTI> IIOTCHIIUAJIOB U HaHpﬂ)KeHI/IeI
Az = q(P1 — ¢2) = —qA¢p = qU.
HOTeHIII/IaJIBHaﬂ 3HepFI/I$I 3ap;ma B 3JI€KTpOCTaTI/I‘-IeCKOM I10JIC:
W =q¢

3.15 A = —AW

CBs3b HaprI)KéHHOCTI/I T10JIA u Pa3sHOCTHU INOTCHIIMAJIOB I OTHOPOJAHOTO

anekTpocTarndeckoro mosst: U = Ed

[IpuHIUII CyneprIO3UIIUH SJIEKTPUYECKUX MTOJIEH:

- - -

3.16 E=E +E+..,¢=¢;+Po+..

[TpoBOAHMKH B 3JIEKTPOCTATHYECKOM TOJIE.
3.1.7 VYcnoBue paBHOBECHS 3apsAI0B: BHYTPU IIPOBOJHUKA
Et=0




, BHYTPH U Ha ITIOBEPXHOCTHU IIPOBOJHUKA ( = CONSt

3.1.8 JM3IIeKTpUKY B AJIEKTPOCTATUYECKOM ToJie. J(uanekTpuueckas MpoOHUIIaeMOCTh BEIIECTBA €
Kongencarop. D1eKTpo€MKOCTh KOHJIEHCATOPA:

q
C==
U
3.1.9 OneKTPOEMKOCTh TUIOCKOI0 KOHJIEHCATOpa:
£g9S

C =
d

= ECO

HapaJIJIGJH)HOC COCIMHCHNEC KOHICHCATOPOB:

q=1q1 + q2+"')U1 = Uz :-"'Cnapaﬂn - Cl + C2+...
3 1 10 HOCJ‘IGI{OB&TGJ‘IBHOG COCAMHCHUEC KOHACHCATOPOB:
U=U +U S S S
= Uq 2...,ql—QZ—...,Cnocn—Cl C2

9Heprm{ 3apPsZKCHHOI'O0 KOHACHCATOpA:

_qU_CUZ_q2
3.1.11 w=t ==L

3AKOHBI ITOCTOSHHOI'O TOKA
Cuta Toka:

3.2.1 1-2g

At|,, 0




ITocTosaubIi TOK: | = const

s noctosiHHOTO TOKa = It

VcnoBus CYLICCTBOBAHUSA SJICKTPUYICCKOT'O TOKA.

3.2.2
Hanpspoxkenne U u OJIC E
3akon OMa JJis yyacTKa Lenu:
3.2.3 I v
o "R
DJIEKTPUIECKOe COMPOTUBICHUE. 3aBUCHMOCTb CONPOTUBIICHUSI OJJHOPOIHOTO MPOBOJHUKA OT
€ro JUIMHBI U CeueHUsl. Y 1eIbHOEe CONPOTHUBICHHUE BEILIECTBA.
3.24 R l
Ucrounnku Toka. 3J]C uctouHmka ToKa:
ACTO
_ POHHUXCUI
3.2.5 E=—""
q
BHyTpeHHee conpoTHBIIEHHE HCTOYHUKA TOKA
3akoH Oma a51s moHOM (3aMKHYTOM) anekTpuyeckoit renu: E = IR + Ir, oTkyna
E
[=—
Rr
3.2.6




[TapannenbHOE COEAMHEHNE TPOBOJIHUKOB:
I=11+12+..,Ul=U2=._.,
1 1 N 1 N
Rnapa}m Rl RZ
3.2.7
[TocnenoBarenbHOE COETMHEHUE TPOBOJHUKOB:
Uu=uUl+uUz2+..,11=12=..,
RHOCJI = R1 + R2+...
PaGota snexrpuueckoro toka: A = [Ut.
3akoH Jlxoyns — Jlenua:
Q =I°Rt
3.2.8
Ha pe3ucrope
U2
R:Q=A =12Rt=IUt=?t
MOUIHOCTB AIEKTPUUECKOTO TOKA!
AAd
P=— =IU
AT a0
TeroBast MOIIIHOCTB, BBIAEISEMAs HA PE3UCTOPE:
0 U
P=I"R=—2=JU
3.2.9 R
MoOUHOCTh HCTOYHHKA TOKA:
AA
Ar |, 0




CBOOOIHBIE HOCUTENH JJEKTPUYECKHUX 3apsA0B B MPOBOJHUKAX. MeXaHU3MBI MPOBOIUMOCTH
3.2.10 TBEPABIX METANIOB, PAcCTBOPOB M pPAacCIIaBOB JJIEKTPOJIUTOB, ra3oB. [lomynpoBoAHHKH.

ITomynpoBOIHUKOBBIN MO






