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Pa3paboTunk mporpamMmbl yauTeab GU3NKU:
Pomanuxuna Anéna AnekcanapoBHa



HHOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢pu3uke Ha YpoBHE CpeJIHEro 001Iero o0pa3oBaHus pa3paboTaHa HA OCHOBE TOJIOKEHUH U TpeOOBaHUH K
pe3yibTaTaM OCBOEHHS OCHOBHOM 0OpaszoBaTelbHOM mporpammbl, npenacrabieHHbix B I'OC COO, a Takxke ¢ yuérom
dbenepanibHON paboueit mporpamMmbl BocruTaHus W KoHmenmuu mpemnojaBaHus ydeOHoro mpenmera «dusnka» B
oOpa3oBarenpHbIX opranu3anusax Poccuiickoit denepanuu, peann3yonmx OCHOBHbIE 00pa30BaTEIbHbIE IPOrPAMMBI.

[Iporpamma 1o ¢u3MKe ompeaenser o0053aTebHOE NPEAMETHOE COAEpP)KAHUE, YCTAHABIMBAET PEKOMEHIYEMYIO
MOCJIEIOBATEILHOCTh M3YUYECHHsS] TEM U Pa3/iesioB y4eOHOro mpeaMera ¢ y4€TOM MEXKIPEAMETHBIX U BHYTPHUIIPEAMETHBIX
CBsA3CH, JIOTMKM Y4eOHOro IIpollecca, BO3PACTHBIX OcoOeHHOcTel oOyuwatomuxcs. IIporpamma mno ¢usuke pgaér
MPEACTABICHUE O LENSAX, COAECPHKAHUM, OOIIEH cTpareruu oOydeHHs, BOCIIMTAHUS U Pa3BUTHUS OOYYaIOIIMXCSA CPEICTBAMHU
yueOHoro npeamera «Pu3nka» Ha yriyoJIEHHOM YPOBHE.

N3ydyenne kypca QU3MKUA YIriyOJEHHOTO YpPOBHS IMO3BOJISIET peajln3oBaTh 3aJaud Mpo(eCCUOHAIBbHOW OpPHEHTAlUH,
HAIpaBJICHO Ha CO3JaHME YCIOBUM JIi NPOSBICHUS CBOMX HMHTEIUIEKTYalIbHBIX M TBOPUYECKHX CHOCOOHOCTEM KaXKIbIM
oOy4aroIuMcsi, KOTOpble HEOOXOIUMBI JJIsl IPOJIOJDKEHUST 00pa30BaHusl B OpraHU3alusax IpodecCuoHaIbHOro 00pa3oBaHMs
10 Pa3JIMYHBIM (PU3UKO-TEXHUYECKUM U MHKEHEPHBIM CIIELUATBHOCTSIM.

B nporpamme no (usuke onpeaensroTcs IIaHUPYEMBbIE pe3yJbTaThl OCBOCHHS Kypca (PU3MKU Ha YPOBHE CPEIHETO
o0uiero o0pa3oBaHus: JMUYHOCTHBIE, METAIIPEIMETHBIE, IpeAMEeTHbIE (Ha yriayO0néHHoM ypoBHe). HayuHo-mMeTononornueckoi
OCHOBOM sl pa3paboTKu TpeOOBaHUI K JMYHOCTHBIM, METANpPEIMETHBIM M MPEAMETHBIM pe3yibTaTaM OOydaroluxcs,
OCBOMBIIMX MporpamMmy no (u3uMKe Ha YpPOBHE CpelHero oOmiero oOpa3oBaHMs Ha YIIIyOJIEHHOM YpPOBHE, SBISETCS
CUCTEMHO-/IEATEIbHOCTHBIN MOIXO/.

[Iporpamma 1o gpu3MKe BKIIOYAET:

IUTaHUPYEMbIE pe3yJIbTaThl OCBOCHMS Kypca (GU3MKHU Ha yriayOJIEHHOM YpPOBHE, B TOM UYHCJE NMPEAMETHBIE Pe3yNbTaThl
o roJaM O0y4YeHHUS;

[Iporpamma mno ¢u3MKe UMEET NPUMEPHBIM XapakTep W MOXKET ObITh HUCIOJb30BaHA YUYHUTENIAMH (DUUKHU IS
COCTAaBJICHHS CBOMX PabOYMX MPOTrpaMM.

[IporpamMma 1o (Qu3MKE MPEAOCTaBISIET BO3MOXKHOCTH JJISi peau3allid Pa3IUYHBIX METOJMYECKHX MOJXOJ0B K
npenoAaBaHuio GU3MKH Ha YIITyOJIEHHOM YPOBHE IIPH YCIIOBUU COXPaHEHHUs 0043aTeNIbHOM YacTH COiepKaHUsI Kypca.

®du3nka Kak Hayka 0 HauOoJiee OOIIMX 3aKOHAX MPUPObI, BBICTyNAsk B KaueCTBE y4eOHOTO MpEAMETa B IIKOJI€, BHOCUT
CYILIECTBEHHBIA BKJIaJ B CUCTEMY 3HaHUU 00 okpyxkatomeM mupe. IKoIbHBIN Kypc (U3UKH — CUCTEMOOOpa3yoUui s
€CTECTBEHHO-HAYYHbIX YYEOHBIX IMPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIe)KAaT B OCHOBE MPOIIECCOB U SBIICHUM,



U3y4aeMbIX XUMHUEH, Ouosoruedt, ¢usnueckoil reorpadueit u acrpoHomuel. Vcnonb3oBaHME W aKTHBHOE IPUMEHEHHE
bu3nuecKnx 3HAHUN ONPENeNUIO XapakTep U OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B cepe SHEPreTHKH,
TPAHCIIOPTa, OCBOCHMUSI KOCMOCA, IMOJIyY€HHsS HOBBIX MaTEpUANIOB C 33JaHHBIMHU CBoiicTBamH. M3yuenue (Qpu3MKyd BHOCUT
OCHOBHOM BKJaJ B (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOM KapTUHBI MHpa oOydaromerocs, B (QOpMHUpPOBaAHUE YMEHHI
NPUMEHSATh HAYYHbBIH METO]I MO3HAHUSI IPY BBITIOJIHEHUHU UMU YU€OHBIX HCCIIEIOBAaHUMN.

B ocHOBy Kkypca (u3MKH Ha YpOBHE CpemHero oO0miero oOpa3oBaHMs MOJOXKEH Pl HACH, KOTOpbIE MOXKHO
paccMaTpuBaTh Kak MPUHIIUIIBI €70 TOCTPOCHHUS.

Hoen yenocmuocmu. B cCOOTBETCTBUU C HEU KyPC SIBIAETCS JIOTUYECKH 3aBEPILIEHHBIM, OH COACPKUT MaTEPUAI U3 BCEX
paznienoB (GU3MKH, BKIIOUYAET KaK BOMPOCHI KIACCUYECKOM, TaK U COBPEMEHHOMN (hU3HKHU.

Hoesa z2enepanuzayuu. B coOTBETCTBUM ¢ HEW MmaTepual Kypca (PU3MKu 0O0bEIUHEH BOKPYT (DU3UUYECKUX TEOPHUH.
Benyium B kypce siBiisieTcst GOpMUPOBAHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIIECTBE U MOJIC.

Hoesa cymanumapuzayuu. EE peanuzanus mpearnosiaraeT KCHOJb30BaHUE TYMAHUTApPHOTO MOTEHUIHMAIA (U3UYECKON
HAyKH, OCMBICJIEHUE CBS3M pa3BUTHUS (DU3UKU C PAa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU U
AKOJOTUYECKUMHU MPOOTIEMaMHU.

Hoen npuknaonoui nanpaenennocmu. Kypc Guszuku yriayOoiEHHOTO YPOBHS MpEANojaraeT 3HaKOMCTBO C IITUPOKUM
KPYrOM TEXHUYECKUX W TEXHOJIOTUYECKHUX MPUIIOKEHUN H3YUYEHHBIX TEOpUM M 3akOoHOB. Ilpu 3TOM paccmaTpuBaroTcs Ha
YpOBHE OOIIMX MPENCTABICHUIA U COBPEMEHHBIE TEXHUYECKHE YCTPONUCTBA, U TEXHOJIOTUH.

Hoesa 3kon0zuzayuu peanu3yercsl MOCPEICTBOM BBEIACHUS 3JIEMEHTOB COAEP/KaHUSA, MOCBAIIEHHBIX 3KOJIOTMYECKUM
mpo0jemMaM COBPEMEHHOCTH, KOTOPBIC CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJOTHH, a TakKe OOCYXKIEHUs MpoOjem
PaAIMOHAIIBHOTO MPUPOIOTIOIB30BAHMS M SKOJIOTUUECKONU O€30MaCHOCTH.

OcBoeHue coaepx’aHusi MPorpamMmsl 1o (U3MKe JOJKHO ObITh TOCTPOEHO Ha MPUHLUIIAX CUCTEMHO-AESTEIbHOCTHOTO
noaxoxaa. s pusuku peanuzanus 3TUX NPUHIUIIOB 0a3UPyeTCs HA MCIOJIb30BAaHUM CAMOCTOSITENBHOTO SKCIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIOIIEro (aktopa yyeOHoro mporuecca. s yriyOonéHHOro ypoBHS — 3TO CHCTEMa CaMOCTOSTEIbHOIO
YYCHHYECKOTO DJKCIEPUMEHTA, BKIIOUYAONMIETO (PPOHTAIbHBIE YYCHUYECKHE OTBITHI MPU H3YYECHHH HOBOTO Marepuala,
nabopaTopHble paboThl U pabOThI MpakTUKyMa. [Ipu 3ToM BO3MOXHBI J1Ba criocoda peann3aunu pu3ndeckoro npakTukyma. B
MEPBOM clly4ae MPaKTUKyM TpoBoAUTCS b0 B KoHie 10 u 11 kmaccos, U0 mociie MEpBOro M BTOPOTO MOJYTOJWM B
KKJIOM U3 3TUX KJaccoB. BTopoil crocod — 3To uHTerpamus padoT NpakTUKyMa B CUCTEMY JJaOOPATOPHBIX padOT, KOTOPbIE
MPOBOJIATCA B TpoIlecce u3ydeHus: pasznena (temsl). [Ipu 3ToM moa paboTamu MpakTHKyMa MMOHUMAETCS CaMOCTOSATEIBHOE
MCCJIEIOBAaHKE, KOTOPOE MTPOBOUTCS MO PYKOBOJACTBY CBEPHYTOTO, 0000IIEHHOTO BH/1a O€3 MOIIaroBoil MHCTPYKIIHH.

B nporpamme no gusuke cuctemMa y4eHUUYECKOrO 3KCIEPUMEHTA, JJAOOPATOPHBIX padOT M MPAKTUKyMa IMpeAcTaBiIeHa
€AUHBIM TepeuHeM. BpiOOp TeMaTuKu AJid 3THX BUAOB YUYEHUYECKHX MPAKTHUYECKUX PAOOT OCYIIECTBISAETCS YYAaCTHUKAMHU



00pa30BaTENBbHOr0 IpoLEecca UCXOAsl U3 0COOEHHOCTEH MOYPOUYHOTO IUIAHUPOBAHUS U OCHAIleHUs KaOuHeta usuku. [Ipu
ATOM 00ECIEeUYNBAETCs OBJIAJICHHE OOYYAIOIIUMUCA YMEHUAMH POBOAUTH NMPSIMbIE U KOCBEHHBIE M3MEPEHHUSI, NCCIIETOBAHMS
3aBHCHUMOCTEHN (PU3NYECKUX BETUYHH U TIOCTAHOBKY OMBITOB IO MPOBEPKE MPEATIOKEHHBIX TUIIOTES.

bosnblioe BHUMaHHWE yAEIsAETCS DPEIICHUIO PAacY€THBIX M KadyeCTBEHHBIX 3amay. [Ipm sTtomM 11 pacu€THBIX 3anad
IPUOPUTETOM SIBJIIIOTCA 3aJaud C SBHO 33JaHHOM M HESIBHO 3a/laHHOM (PM3MUECKON MOJEIbIO, MO3BOJISIOLIUE TPUMEHSITh
U3YYEHHBIC 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOIO pasjena Kypca, TaKk U MHTETpUpYs IPUMEHEHUE 3HAHUM U3 Pa3HBIX
pa3nenoB. [lns KauecTBEHHBIX 3aJad MPUOPUTETOM SIBISIIOTCS 3alaHusi Ha OOBsACHEHUE/NpEeNCKa3aHue MPOTEKaAHUS
(bu3nyecKuxX SIBICHUNA W TPOILECCOB B OKPYXKAIOIIEH KHU3HHU, TpeOyromume BhIOOpa (PU3MUECKOW MOJAETH AJsi CUTYyalluu
[IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBetrcTBUM ¢ TpeboBanusMu PI'OC COO k MaTepHualbHO-TEXHUUECKOMY 00ECIIEUCHHIO YIeOHOTro Ipoliecca Kypc
(¢bu3uku yriayoaéHHOTo YPOBHS Ha YPOBHE CpEIHEro 00Iero o0pa3oBaHus JOJKEH U3ydaThCs B YCIOBUSX MPEIMETHOTO
kabuHeTa. B kabunere pu3nKu JOJDKHO OBITh HEOOX0AMMOE JTabopaTOpHOE 000pYAOBAHUE VISl BHITIOTHEHUS YKa3aHHBIX B
IporpaMme 1o (PU3HKE YICHUUYECKHUX OIBITOB, JJAOOPATOPHBIX PabOT U padOT MPAKTUKYMa, a TAKKE JEMOHCTPAIIMOHHOE
obopyioBaHue.

HGMOHCTpaHI/IOHHOC O60pYIIOBaHH€ (bOpMI/IpyeTCH B COOTBCTCTBHH C IIPUHIIUIIOM MUHHUMAaJIbHOU JOCTATOYHOCTH U
oOecreynBaeT IIOCTAHOBKY IICPCUYUCIICHHBIX B IIPOIrpaMMCcC I10 (1)1/131/11(6 KIIFOYCBBIX ,Z[GMOHCTpaIII/Iﬁ JJI1 UCCIICEA0OBAHU A
HN3y4aCMbIX SIBJICHUU U IIpoHccCCoOB, SDMIIMPUICCKUX U (bYHI[aMeHTaJ'IBHI)IX 3aKOHOB, UX TCXHHYCCKHUX HpHMeHeHHﬁ.

JlabopaTopHoe 000py0BaHKE 71l YYUEHUYECKUX MTPAKTUUYECKUX pabOT (OPMUPYETCS B BUJIE TEMATHIECKUX KOMIUIEKTOB U
oOecrieunBaeTcs B pacyeTe OJJHOTO KOMIUIEKTa Ha ABYX oOydaronuxcs. TeMaTuueckre KOMIUIEKThI JabopaTOpHOTO
000pyI0BaHUS JOJKHBI OBITh TIOCTPOCHBI HAa KOMITJIEKCHOM HCIIOJIb30BAaHUHU aHAJIOTOBBIX M MU(POBBIX MPUOOPOB, a TAKKE
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHUJI€ LIU(PPOBBIX JTA0OPATOPHUH.

OCHOBHBIMHU TIEJISIMHU H3y4eHUs] PU3UKHU B 00111eM 00pa30BaHUU SBIISFOTCSI:

dbopMHupOBaHWEe WHTEpeca M CTPEMIICHHS OOYYalOIMMXCS K HAYYHOMY W3YYCHHIO TMPUPOJBI, PAa3BUTHE WX
MHTEJJIEKTYyalIbHBIX ¥ TBOPYECKUX CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJIe TMO3HaHWsS W (OPMUPOBAHHUE WCCIEAOBATEIHCKOTO OTHOIICHUS K
OKPYXKAIOIIUM SIBJICHUSIM;

dbopMHupOBaHrE HAYYHOTO MUPOBO33PEHUS KaK pe3yibTaTa M3y4YEHUS OCHOB CTPOCHHUS MaTepuu W (yHIaMEHTAIbHBIX
3aKOHOB (PU3HKHU;

dbopMHupOBaHNE YMEHUI OOBSACHATD SBJICHUSI C UCIIOIh30BaHUEM (PU3NYECKUX 3HAHWHA W HAYYHBIX JIOKA3aTEIbCTB;



dbopMHpoOBaHKE MIPEACTABICHUM O POIU GUZUKHU AJI PA3BUTHS APYTUX €CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTH;

pa3BUTHE MPECTABICHUN O BO3MOXKHBIX cepax Oynyimiend mpodecCHOHaIbHON AESITeTbHOCTH, CBSI3aHHBIX C (DU3HUKOM,
MOJIFOTOBKA K JalbHENIIeMy 00yUeHHUIO B ’TOM HaIPaBJICHUU.

JlocTikeHre 3THX Iielield oOeclieuyuBaeTcs pPEelIeHUeM CIEeAYIOIUX 3a/Jad B IMpoIlecce M3y4deHUs Kypca (U3HKH Ha
YPOBHE CpeAHEro o0IIero o0pa3oBaHuUs:

npUOOpETeHNEe CUCTEMbl 3HAHMM 00 OOMMX (DU3UYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX, TEOPHUSX, BKIIOYAs MEXaHUKY,
MOJIEKYJISIPHYIO (PU3UKY, JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3HKY U JIIEMEHTHI aCTPODU3HKY;

dopMupoBaHrUE YMEHHUI MPUMEHITh TEOPETHUECKUE 3HAHUS JIJIsI OOBSICHEHUS] (PU3NYECKUX SIBICHUN B MPHUPOJAE U IS
NPUHATHUS TIPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

OCBOEHHE CIOCOOOB pEIICHUs Pa3IMYHbIX 3334 C SBHO 3aJJaHHOW (PU3MYECKOW MOEIbIO, 3a/1a4, OApa3yMEBAIOIINX
CaMOCTOSITENIbHOE CO37aHNe (PU3UYECKOW MOJENH, aJeKBATHON YCIOBUAM 3aJadd, B TOM 4YHCIE 3aJad WHXKXEHEPHOTO
XapakTepa;

MOHMMaHKEe (PU3MYECKUX OCHOB W MPHUHIIUIIOB ACHCTBHS TEXHUYECKHX YCTPOMCTB M TEXHOJOTHYECKHX IMPOIECCOB, UX
BIIMSTHUS Ha OKPYKAIOLIYIO Cpeay;

OBJIAJICHE METOJaMH CaMOCTOSITENIBHOTO IJIAHUPOBAHUS M NPOBEACHUS (PU3MUECKUX SKCIEPUMEHTOB, aHaiu3a M
MHTEpIIpeTany HHHOPMAIINH, OTIPEICTICHHUS TOCTOBEPHOCTH MOIYYSHHOTO PEe3yIbTaTa;

CO3/IaHKE YCIOBHH JIsl pA3BUTHS YMEHHUH MPOEKTHO-UCCIIEI0BATENLCKON, TBOPUECKON ACSITETFHOCTH;

pa3BuTHE HHTEpeca K chepam npodecCuoHaANbHON NeATETbHOCTH, CBSI3aHHOM C (PU3HKOM.

B cootBerctBum ¢ tpeboBanusiMu @I'OC COO yrnyOnéHHBIH ypoBeHb U3yueHUs ydeOHoro npeameta «Dusuka» Ha
YpOBHE CpeaHero o0Iiero oOpa3oBaHUs BHIOMpPAETCS OOYYAIOIIMMHUCS, IUIAHUPYIOMIMMH MPOAOKEHHE OO0pa30BaHUS IO
CHEUHUATBHOCTIM (PU3UKO-TEXHUUECKOTO MTPOQHIISL.

Ha mzyuenme ¢pusuku (yriyOn€HHBIN ypOBEHB) HA YpOBHE cpeaHero odmiero odpa3zoBanus otBoautcs 170 gacos: B 10
kiacce — 170 gacoB (5 4acoB B HEJCIIO).

[TpennaraeMslii B mporpamMme 1Mo Gu3uKe nepeueHb JJA00PATOPHBIX M MPAKTUICCKUX PAOOT SABISICTCS PEKOMEIOBAHHBIM,
YYUTENb JIeIaeT BEIOOP MPOBENCHUS 1a00paTOPHBIX padOT U OIBITOB C YYETOM MHIAMBUAYAIBHBIX OCOOSHHOCTEH
00yJaroIMXCs.

B nporpamme 1o ¢pusnke Kaxao0ro Kiacca npejiaraetcs pe3epB BpeMEHH, OTBOIUMBIN Ha BAPUATHBHYIO YacTh MPOTPAMMEI,
coJiep>kaHKe KOTOpor (popMupyeTcs ydacTHUKaMU 00pa30BaTesIbHOTO Mpoliecca. JIrobas padbouas nporpamMmma J0JKHA
MOJTHOCTHIO BKJTIOUYATh B C€0s CoJlep KaHMe TaHHOW TPOTpaMMBbl TTO (hU3HKE.



COILEPKXAHUE OBYUYEHUA
10 KJTACC

Paznen 1. Hayynblid MeTO MO3HAHMS NTPUPOBI.

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

DKCIepUMEHT U TEOpHs B TIpoIecce MO3HaHus Mpupoisl. Habmonenue u sKkcriepuMenT B pusmke.

CnocoObl u3MepeHust pU3MUeCKUX BETUYHMH (AHAJIOrOBBIE U HHU(PPOBBIE HU3MEPUTENIbHBIE MPUOOPHI, KOMIBIOTEPHBIE
JATYUKOBBIE CUCTEMBI).

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

MopaenvupoBanue (QpU3NYECKHUX SIBJICHUN M NPOLECCOB (MaTepuaibHas TOYKA, aOCOJIIOTHO TBEPIOE TEJIO0, MACAIbHAS
KHUJIKOCTb, UJI€ANbHBIN ra3, ToueuHblid 3apsa). ['unoreza. dusnueckuil 3aKoH, TPaHULIBI €ro MpuMeHuMocTH. Dusnueckast
TEOpHUS.

Pounb 1 MecTo (pu3HuKU B pOPMUPOBAHUN COBPEMEHHOM HAyYHOUM KapTUHBI MUpPa, B IPAKTUUYECKON AESITEIbHOCTHU JIOICH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3mepenne cuiibl TOKAa W HANpsSOKEHUS B LENH MOCTOSHHOTO TOKa MPU TOMOIIM aHaJOrOBbIX M LHU(PPOBBIX
MU3MEPUTENHLHBIX TPUOOPOB.

3HaKOMCTBO ¢ IudpoBoil nmabopatopuerr mo ¢dusuke. I[Ipumepbl u3MepeHuss (GU3MUECKUX BEIUYHH TPU TTOMOIIH
KOMITbIOTEPHBIX TATYUKOB.

Paszpnes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe BHKeHHE. OTHOCUTENBHOCTh MEXaHNYECKOTO ABMXKEHUA. CHcTema oTcuéra.

[Ipsimast 1 oOpaTHast 3a1a4u MEXaHUKHU.

Paaunyc-BekTop MarepuaibHON TOYKH, €r0 MPOECKLIMU HA OCH CUCTEMBI KOOpAUHAT. TpaeKTopus.

[lepemenienue, ckOpoCTh (CpeHssI CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE MATepUaIbHON TOUKH, UX MPOEKIIMH
Ha OCH CUCTEeMbI KoopauHaT. CloXKeHHUEe MePEeMEIICHUN U CIIOKEHUE CKOPOCTEH.

PaBHOMEpHOE U pPaBHOYCKOPEHHOE NPAMOJIMHENHOE IBH>KEHHE. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH, YCKOPEHUS U ITyTH
MaTepUaIbHOW TOUYKHU OT BPEMEHHU U UX TpapuKU.

CBoOonHOe majeHue. YCKopeHue CBOOOAHOrO majaeHus. JIBrkeHue Tena, OpOLIEHHOTO IMOJA YIJIOM K TOpPU30HTY.
3aBUCUMOCThH KOOPJIMHAT, CKOPOCTH U YCKOPEHHUS MAaTepUaIbHOM TOYKH OT BPEMEHU U UX rpaduKH.



KpuBonunennoe nsuxeHue. [[BrykeHME MaTEpUaIbHOM TOYKM IO OKPYXKHOCTH. YIUVIOBass W JIMHEHHAs CKOPOCTbH.
[lepuon u yactora obpamienus. LlenrpoctpeMurensHoe (HOpMaIbHOE), KacaTelbHOE (TAHT€HLIUAIBHOE) U TIOJIHOE YCKOPEHUE
MaTepUaIbHON TOYKH.

TexHH4eCKre yCTPOMCTBA U TEXHOJIOTHYECKHUE MPOLIECCHI: CIIUAOMETP, ABHKEHUE CHAPSAAOB, LEMHBIE, IIECTEPEHUATHIC
1 peMEHHBIC TTepeaadn, CKOPOCTHBIC JTH(THI.

Jlemoncmpayuu.

Mogenb cucteMbl OTCUETA, MILTFOCTPALUS KHHEMAaTHUYECKUX XAPAKTEPUCTUK JIBUKEHHUS.

CnocoObl uccien0BaHusl IBUKEHUM.

NnmrocTpanms mpeaenbHoro nepexoaa 1 u3MEpeHue MTrHOBEHHOW CKOPOCTH.

[IpeoOpazoBaHue ABUKEHUN C UCTIOIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3pEeKEHHOM IPOCTPAHCTBE.

HaGnronenue nBmkeHus Tena, OpOoIIeHHOro MO/ YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

Hanpagnenune ckopocTyl pu ABMKEHUH MO OKPY>KHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUeE IMyTel, TPACKTOPUA, CKOPOCTEN IBH)KEHUSI OJHOTO U TOTO KE TeJa B Pa3HbIX CUCTEMAaX OTCUETA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmukKym.

N3ydyeHne HEpaBHOMEPHOIO IBMYKEHUS C LIEJIBIO ONPEIEIICHUS MTHOBEHHON CKOPOCTH.

N3mepenune yckopeHus mpu MPSIMOJIMHEMHOM PABHOYCKOPEHHOM JIBUKEHHUH IO HAKJIOHHOM TIJIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU MPU PABHOYCKOPEHHOM JBH>KEHUH.

N3mepenne yckopeHusi CBOOOHOTO MajAcHuUs (PEKOMEHI0BAaHO MCII0JIb30BaHKEe MUGPOBOH 1ab0paTOPHN ).

N3yuenne nBuwKeHUs Tena, OpPOIIEHHOrO0 TOpH30HTAIbHO. [IpoBepka THUMOTE3bl O MPSIMOM MPOMOPUHUOHATHHOM
3aBUCUMOCTH MEX]y JAJIbHOCTBIO MOJIETA U HAYaJIbHOW CKOPOCTHIO TEa.

N3yyeHne nBUKEHUS TeJIa MO OKPYKHOCTH € MOCTOSIHHOM MO MOJIYJII0 CKOPOCTHIO.

UccnenoBanue 3aBUCUMOCTH TMeprojia 0OpallieHus KOHUYECKOro MasgTHUKA OT €ro MmapaMmeTpoB.

Tema 2. /lunamuxa.

ITepseiit 3akoH HeroToHa. MHepumansubie cucteMsl oTcuéra. [IpuHumn otHocuTensHOCTH ['anmuiies. HenneprimanbHbie
CUCTEeMBbI OTCUETA (OTpeeseHre, IPUMEpHI).

Macca tena. Cuna. [IpyHuun cynepno3unyu cui.

Bropoii 3akoH HeroToHa a1t MarepraibHON TOUYKH.

Tpernii 3akoH HproTOHA 1151 MaTepranbHbIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh TPABUTAIIMOHHON U MHEPTHOM MacChI.



Cuna TsDKeCTH. 3aBHCHUMOCTh YCKOPEHHsSI CBOOOJHOTO TMaJ€HUs OT BBICOTHI HAJ TMOBEPXHOCTHIO IUIAHETHI U OT
reorpaduueckoil upoThl. J[BrkeHne HEOECHBIX Tel U UX CIyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckasi CKOPOCTb.

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

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHHUS CKOJBXEHUS M cuia TpeHus mnokos. Koadpoumument tpenus. Cuna
CONPOTHBJICHUS IIPU JBUKEHHUM TeJA B )KUIAKOCTU WJIU Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JIBUKEHUS.

Hasnenue. ['mapocratnyeckoe nasienue. Cuiia Apxumena.

TexHMUecKUe yCTpOMCTBA U TEXHOJIOTMYECKUE TIPOLECCHI: MOIINITHUKH, JBUKEHNUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

Habmroienne ABMXKEHUS TNl B MHEPLUATbHBIX M HEMHEPIMAIBHBIX CUCTEMaX OTCUETA.

[IprHIMI OTHOCHUTEIBHOCTH.

KadeHne nByX LMJIMHIPOB WIIM IIAPOB PA3HOM MacChl ¢ OJMHAKOBBIM YCKOPEHHUEM OTHOCUTEIBHO HEMHEPLHAIBHOU
CUCTEMBI OTCYETA.

CpaBHEHUE PABHOJCHUCTBYIOIIEH MPWJIOKEHHBIX K TEIy CHJI C IMPOWU3BEACHUEM MACCHI T€JIa HAa €r0 YCKOPEHHUE B
MHEPLUHAIBHON CUCTEME OTCYETA.

PaBeHCTBO cwJI, BOZHUKAIOIIUX B PE3YyJIbTaTE B3AMMOJICHCTBHS TEII.

N3mepeHne macc 1o B3aMMOJIEUCTBHUIO.

HesecoMocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MTAICHUH.

[lenTpoOexKHBIE MEXaHU3MBI.

CpaBHEHHE CHJI TPEHHUSI IOKOS, KAUEHUSI U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAaKMUKyMm.

N3mepennie paBHOAEHCTBYIOUIEH CUIT TPU ABUKEHUHU OpyCcKa MO HAKIOHHOM MJIOCKOCTH.

[IpoBepka runoTes3sl 0 HE3aBUCUMOCTH BPEMEHHU JIBUKEHUS OpycKa M0 HAKJIOHHOM MJIOCKOCTH Ha 3a/IaHHOE PACCTOSIHUE
OT €T0 MAaCCBI.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIINX B MPY>KWHE U PE3MHOBOM 00pasiie, oT ux aedopMaliuu.

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

N3mepenne ko3 durmeHTa TpeHus Mo BEIMYMHE YIII0OBOr0 KoddduimeHTa 3aBucuMoct Frp(N).

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

N3yueHue ABMKEHUS TPy3a HA Bally C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.



AbcomotHo TBEpAOE Teno. [locTynaTenbHoe U BpamareabHOe JBUKEHHE TBEPAOTO Tesa. MOMEHT CHIIbI OTHOCUTEIBHO
ocu BpauieHus. [limeuo cunbl. CrioxkeHne cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

YcnoBus paBHOBECHS TBEPAOTO TeENA.

VYcroitunBoe, HeyCcTOHYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE TIPOLIECCHI: KPOHIUTEMH, CTPOUTENBHBIM KpaH, pemeETyaThie
KOHCTPYKIIUH.

Jlemoncmpayuu.

VY ci1oBUsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

Hccnenosanue ycioBuii paBHOBECHs TBEPAOTO TeJA, UMEIOIIETO OCh BPALCHUS.

KoHcTpynpoBaHre KpOHIITEMHOB M PACYET CHII yIPYTOCTH.

N3ydyeHnne ycToMunMBOCTH TBEPOTO TEJIA, UMEIOLIETO TJIOIMIAAb OMOPHI.

Tema 4. 3akonvl coxpanenusn ¢ MexaHuke.

NMnynbe MaTepuanbHON TOYKH, CUCTEMBI MaTepUalIbHBIX TOUEK. LIeHTp Macc cuctemsl MaTepuaibHbIX TOYEK. Teopema
0 IBM)KCHUU LIEHTpa Macc.

NMmyiibe CUIIBI 1 U3MEHEHHUE UMITYJIbCA TEJIA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKCHUE.

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

PaboTa cuiibl Ha MaJioM U Ha KOHEYHOM TiepemenieHun. ['paguieckoe npeacraBieHue pabOThI CUITBI.

MOUIHOCTB CHUJIBI.

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

[loreHumnanbHple W HENOTEHUHAIbHbIE cuibl. [loTeHnmanbHas »HHeprus. IloTeHnumaneHass dHEprus ynpyro
nepopmMupoBaHHON TpyxkuHbL. [loTeHIManpHas SHEprus Teja B OJHOPOAHOM TpaBUTALIMOHHOM moje. [loreHuuanbHas

SHEPrusl Tejaa B IPAaBUTALMOHHOM II0JIE€ OJHOPOJHOrO IIapa (BHyTpU U BHE mapa). Bropas kocMuueckas CKOpocTb. Tperbs
KOCMUYECKAasi CKOPOCTb.

CBsi3b pabOThl HEMOTEHUHAIBHBIX CHJI C U3MEHEHHEM MEXAHWYECKOW JHEPTrUM CUCTEMbl TeJI. 3aKOH COXpaHEHUs
MEXaHUYECKON SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.
YpaBHeHue bepHyIun U1 uaeanbHOU JKUAKOCTH KaK CIEACTBUE 3aKOHA COXPAHEHHSI MEXaHUYECKON SHEPTUU.



TexHu4Yeckre yCTpOWCTBA U TEXHOJOTUYECKUE MPOLECCHl: IBUKEHUE PAKET, BOJOMET, KONEP, MPYKUHHBIA MHUCTOJIET,
TUPOCKOII, (UTYPHOE KaTaHUE HA KOHbKAaX.

Jlemoncmpayuu.

3aKOH COXpAaHEHHs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3MepeHne MOIIHOCTH CHUJIBI.

W3meHeHune sHepruu Tea Mpu COBEPILICHUU PabOTHI.

B3auMHbIe npeBpaleHUs] KUHETHYECKOW W MOTECHUHUAIBHOM DHEPrud MPU JCUCTBUM HA TEJIO CUJIbI TSHKECTH W CHUJIBI
YIOPYTOCTH.

CoxpaHeHue SHEepruu Ipu CBOOOHOM MaICHUH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKkmuKym.

N3Mepenne nmnylibca Tejia o TOpMO3HOMY ITYTH.

N3MmepeHue cuiibl TATH, CKOPOCTH MOJICIIH SJIEKTPOMOOUIISE U MOIITHOCTHU CHUJIBI TSTH.

CpaBHEHUE U3MEHEHUS UMITYJIbCA TEIA C UMITYJIBCOM CHIIBL.

HccnenoBanne coXpaHeHHs UMITYJIbCa MIPU YIPYTOM B3aUMO/ICHCTBUMU.

N3MepeHne KHHETUYECKOM YHEPTUH TeJIa [0 TOPMO3HOMY MYTH.

CpaBHeHME U3MEHEHUS MMOTEHIIMATBHOM SHEPTUH MPYKUHBI C pa0OTOM CUITBI TPEHUSI.

Onpenenenue paboThl CUITBI TPEHUS TP JABUKEHUU TeJIa 10 HAKJIOHHOMW MJIOCKOCTH.

Paznen 3. Mousekyasipasi pusuka 1 TepMOAMHAMUKA.

Tema 1. OcHogbl MONEKYIAPHO-KUHEMUYUECKOU MeopUU.

OcHoBHBIE TIONIOKEHHST MoJieKyJsipHO-KuHeTndeckoil Teopun (MKT), ux omnbiTHOoe oOocHoBanue. Juddysus.
bpoyHoBCcKkoe nBUKEHUE. XapaKTep NBUKECHUS U B3aUMOJICVCTBUS YACTHI] BelleCcTBA. MOJEIu CTPOCHUS Ta30B, KUJIKOCTEN U
TBEPABIX TEN U 00BSICHEHNE CBOMCTB BEIIECTBAa HA OCHOBE 3TUX Mojeliei. Macca u pa3Mmepsl MoJiekys (aTomoB). KonnuectBo
BeniecTna. [locrosanas ABorapo.

TermoBoe paBHoBecue. Temneparypa u ciocod6s! e€ nzmepenus. [llkamna remmnepatyp Llenscusi.

Mogens uaeanbHOTO Ta3a B MOJICKYJISIPHO-KMHETHYECKON TEOpUHU: YaCTUIBl Ta3a JABUXKYTCS XAOTHUUYECKH U HE
B3aUMOJECHUCTBYIOT JIPYT C APYTOM.

I"azoBble 3akoHbl. YpaBHeHUEe MeHneneeBa—Knanelipona. AGcontoTHast TemmepaTtypa (mkana temreparyp KenbpuHa).
3akon JlanproHa. M3omporieccsl B UieadbHOM Tra3e ¢ MOCTOSHHBIM KOJIMYECTBOM BemiecTBa. [ paduueckoe mpeacraBieHne
M30IPOIIECCOB: H30TEpMa, U30X0pa, n300apa.



CBsi3b MEXIYy JaBJICHUEM U CPEIHEN KUHETUYECKOW SHEprued MoCTYMaTelIbHOTO TEIUIOBOTO JBHUXKEHUS MOJIEKYJI
UCaIbHOIO raza (OCHOBHOE YpaBHEHUE MOJIEKYJISPHO-KUHETUYECKON TEOPUHU UACAIBHOIO rasa).

CBsi3b  aOCOJIIOTHOM  TeMIepaTypbl TEPMOAMHAMUYECKOM CHCTEMBl CO CpeJHEH KHHETUYECKOM dSHeprueu
MOCTYNATEIBLHOIO TEIIOBOTO JIBMXKEHUS €€ YACTHII.

TexHudeckue yCcTpoOHCTBA M TEXHOJIOTHYECKHE MPOLIECCHI: TEPMOMETP, OapOMETp, MOTyYeHINE HAHOMATEPHAIOB.

Jlemoncmpayuu.

Mopenu IBUKEHHUS YaCTUI] BELIECTBA.

Mopenb O6pOyHOBCKOTO JBHKEHUS.

Buneoponuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBUKEHHSL.

Huddy3ust :KUIKOCTEN.

Mogens onbita llTepHa.

[TputskeHre MOJIEKYII.

Mopenu KpucTaTM4eCKuX PereToK.

HaGnronenue u vcciiefoBaHue U30IPOLIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmukKym.

WccnenoBanue nporecca yCTaHOBIICHUS TEIJIOBOTO PABHOBECHS IPU TEIJIOOOMEHE MEXTY TOPSUYEH U XOJIOAHOU BOIOM.

N3yuenune nzorepMudeckoro npoiecca (peKOMEeHI0BaHO UCIIOJIb30BaHUE ITU(POBOIL TabopaTopun).

N3ydyeHnne n30xopHOTo npoiecca.

N3yuenue nzobapHOro mnpoiecca.

ITpoBepka ypaBHEHUS COCTOSHHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckas (T/l) cucrema. 3amaHue BHEIIHUX YCJIOBUM JJIsI TEPMOJMHAMHYECKON CUCTEeMbl. BHemiHue u
BHYTpPEHHHE MapameTpbl. [lapaMeTpbl TEpMOAMHAMUYECKOW CUCTEMBbI KaK CpEHWE 3HAYCHUS BEJIWYWH, OMHUCHIBAIOIINX €€
COCTOSTHME Ha MUKPOCKOIIUYECKOM YPOBHE.

HyneBoe Hawano tepMomumHamuikd. CamMompou3BOJIbHAS pelakcaluss TEPMOJAMHAMUYECKOW CHCTEMBI K TEIJIOBOMY
PaBHOBECHIO.

Mogenp uaeanpbHOr0 rasa B TEPMOJMHAMUKE — CHUCTEMa ypaBHEHUI: ypaBHeHuUe MeHneneeBa—Knamneiipona u
BBIpQXXEHUE 11 BHYTPEHHEH SHEPruu. YCIOBUS MPUMEHUMOCTH 3TOM MOJENIM: HU3Kas KOHILEHTPAILMS YacTHIl, BBICOKHE
TeMnepaTypbl. BeipaxkeHue 1151 BHyTpEHHEW 3HEpTrur OJHOATOMHOTO U€aIbHOTO rasa.

KBa3zucrarnueckue u HeCTaTHUECKUE MPOLECCHI.

OnemeHTapHas paboTa B TepMoauHaMuKe. Berancnenue padoTs 1o rpaduky mnporecca Ha pV-auarpaMmme.



Temnonepenada kak crmocod W3MEHEHUs BHYTPEHHEH YHEPTUN TEPMOJIMHAMUYECKON CHCTEMBI 0€3 COBEpITICHUST PabOTHI.
KonBekuusi, TemionpoBOAHOCTh, U3TyUYCHUE.

KonuyectBo TemnoTel. Temno€MKOCTh Tenna. YelbHas M MOJApHas TEIJIOEMKOCTH BEIIECTBA. YpaBHeHUEe Maiiepa.
VYaenpHas TeruioTa CropaHusi TomuMBa. Pacuér kommdecTBa TEIUIOTHI mpu Teruionepenade. [lonstue 06 ammabaTHOM
poLecce.

[TepBrIii 3ak0H TepMoaAWMHAMUKH. BHyTpeHHsss sHeprus. KonawmdecTBO TeIIoThI M paboTa Kak Mepbl HW3MEHEHHUs
BHYTPEHHEW SHEPTUM TEPMOJUHAMUYECKON CUCTEMBI.

Bropoil 3akOH TEpMOJMHAMUKM IS PABHOBECHBIX MPOLIECCOB: 4YEpe3 3aJaHHOC pPABHOBECHOE COCTOSTHHE
TEPMOJIMHAMUYECKON CUCTEMBI MMPOXOJIUT EIUHCTBEHHAs afnabara. AOCOJIIOTHASA TeMIepaTypa.

BTopoii 3akoH TepMOAMHAMUKY /1711 HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXKHO MEPEAATh TEIUIOTY OT 00JI€€ XOJIOJHOTO
Tena kK 6ojee HarpeToMmy O0e3 komrieHcaruu (Knaysuyc). HeoGpaTuMoCcTh IPUPOIHBIX ITPOILIECCOB.

[Tpuntune! necTBus TerioBbix MamuH. KIT/I.

Maxkcumanenoe 3nauenue KIIJI. Lukn Kapho.

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

TexHuYecKre yCTpONUCTBA U TEXHOJIOTHYECKHUE TIPOIICCCHI: XOJOAMIBHUK, KOHAUIIMOHED, TU3CIbHBIA U KapOIOpaTOPHBIN
JIBUTATEIIN, TIapoBasi TypOHHA, MOJIYYECHUE CBEPXHU3KHUX TEMIIEpATyp, YTHIN3AIMMUSI «TEIUIOBBIX» OTXOJIOB C MCIIOJIh30BaHUEM
TEIJIOBOT'O HAcOca, YTUIIM3AIMs OMOOPTaHMYECKOTO TOTLIMBA JIJIsl BRIPAOOTKH «TEIIJIOBOM M DJICKTPOIHEPTHUH.

Hemoncmpavuu.

N3MmeHnenune TeMiiepatypsbl py ainadaTUueCKOM PacIIupEeHUH.

Bo3znymHoe oruuso.

CpaBHeHUE YAETbHBIX TETUIOEMKOCTEH BEIIIECTB.

CnocoObl U3BMEHEHUs BHYTPEHHEN YHEPTUH.

Uccnenosanue agnabaTHOTO MpoIiecca.

KomrbroTepHbie MOAEIHN TEIUIOBBIX JBUTATENEH.

Yuenuueckuit sxkcnepumenm, nadopamopusvie pabomul, nPAKMUKYM.

N3mepenne yaeapHOoN TEIII0EMKOCTH.

HccnenoBanue mponecca OCTHIBAHUS BEIIECTBA.

Uccnenosanue aguabaTHOTO MpoIiecca.

N3ydenune B3auMOCBSI3U SHEPTUU MEKMOJIEKYJISIPHOTO B3aUMOJIEUCTBUS U TEMIIEPATypPhl KUIIEHUS KUJKOCTEH.

Tema 3. Aepecammnvie cocmoanusn eeugecmea. Dazosvie nepexoowl.

[Tapoo6pa3zoBanue u KoHAeHcarus. Mcnapenne u kunenue. Y nenapHas TEIIoTa napooopa3oBaHusl.



HacplieHHble 1 HEHACBIEHHbIE Mapbl. KauecTBeHHAs! 3aBUCUMOCTD IUIOTHOCTH M JAaBJIEHHUS HACBILIEHHOTO Mapa oOT
TEeMIIepaTyphbl, UX HE3aBUCUMOCTb OT O0BbEMA HACHIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEpaTypbl KUIIEHHUS OT JAaBJICHHS B
AKUJTKOCTH.

BrnaxxHocTs Bo3ayxa. AGCOMIOTHAS M OTHOCUTEIbHAS BIAXKHOCTb.

Teépmnoe temo. Kpucrammmueckue u amMopdHbie Teina. AHH3OTPONUS CBOWCTB KpucCTauioB. [lmaBrmeHue w
KpucTayui3amus. Y aenbHas Tersiora miasieHus. Cyonumarus.

Hedbopmarnuu BEporo Tena. Pactsokenne u cxatue. Casur. Moayns FOunra. [penen ynpyrux aedopmariuii.

TemnoBoe pacimMpeHue >KUAKOCTEH W TBEPABIX Tel, 00bEMHOE M JTUHEHHOE pacliupeHue. AHTAPMOHHU3M TEILTOBBIX
KOJIEOaHMI YacTUL BEIECTBA KaK MPUYHMHA TEIJIOBOIO pacIIMpeHUs Tel (Ha Ka4eCTBEHHOM YPOBHE).

[IpeoOpazoBaHue 3HEPTUH B (Pa30BbIX MEPEX0OIAX.

VYpaBHeHHe TemIoBoro OansaHca.

[ToBepxHoctHOe HaTskeHue. Koadduiment moBepxHocTHOro HatsbkeHus. Kanwispuele siBieHus. [laBieHue mnop
HMCKPUBJIEHHOM ITOBEPXHOCTHIO )kuaAKocTH. @opmyna Jlannaca.

TexHruecKre yCTpoMCTBa U TEXHOJIOTMYECKUE MPOLECCHI: )KUJIKHE KPUCTAILIIbI, COBPEMEHHBIE MATEPUAJIBL.

Jemoncmpayuu.

TeruioBoe pacimupeHue.

CBoiiCTBA HACBHIILICHHBIX NTAPOB.

Kunenue. Kurnenue npy noHM>XEHHOM TaBJICHUM.

N3mepenHne cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OnbITHI C MBUIBHBIMY TUIEHKAMM.

CmaunBaHue.

Kanumnsipasie siBieHus.

Mopeny HEHbIOTOHOBCKOW KUIKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Uccnenosanne HarpeBaHus U IJIABJICHUSI KPUCTAIUIMYECKOTO BEILIECTBA.

Buner nedopmarimii.

Habmronenune manbix aedopmariuii.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKyMm.

N3ydenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepenue yaenpHOM TENIOThI IUIABICHUS JIbJA.

N3ydenune CBOMCTB HACBILIEHHBIX TApOB.



N3mepenue abCOMOTHOM BIaKHOCTU BO3yXa U OI[EHKA MacChl TapOB B IOMEILICHUH.

N3mepenne kodPpduiineHTa moBEpXHOCTHOTO HATSHKEHUSI.

N3mepenne moayns FOnra.

HccnenoBanue 3aBUCUMOCTH Ae(OPMALIMKM PE3UHOBOIO 00pa3ia OT MPUIOKEHHON K HEMY CHJIBI.

Pa3zneun 4. JaekTpoanHamMuka.

Tema 1. Inexkmpuueckoe noJe.

DJNeKTpu3alms Teln W €€ NPOSIBICHUA. OJEKTpUYecKuid 3apsia. [[Ba Buma snekTpuueckux 3apsaaoB. lIpoBomHuKH,
JTURJIEKTPUKHU U TIOJYHIPOBOAHUKN. DIIEMEHTAPHBIN dJEKTPUUECKUIN 3apsA/l. 3aKOH COXPAaHEHHUS dJIEKTPUUYECKOTO 3apsa.

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

DnekTpudeckoe nose. Ero necTere Ha JIEKTPUYECKHUE 3aPsbl.

Hanpsix€anocTs anektpudeckoro noiid. [Ipo6usiit 3apsi. JInHUM HanpsKEHHOCTH IIEKTpUdYecKoro nodist. OTHOPOHOE
AIIEKTPUYECKOE TOJIE.

[ToTeHIMAIBHOCTh DJIEKTPOCTATUYECKOr0 TMOJs. Pa3HOCTh MOTEHIMAIOB W HampsbkeHue. lloTeHuuanbHas sHeprus
3apsAna B AJeKTpocTaThyeckoM noje. IloTeHnuman anekTpocTtaTudeckoro mnojs. CBsi3b HANPSKEHHOCTH MOJSI U Pa3HOCTU
MOTEHITUAJIOB VISl JIEKTPOCTATUYECKOTO MOJIs (KaK OJJHOPOAHOTO, TaK M HEOTHOPOIHOTO).

[TpyuHIMT Cynepno3uLUN SIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsiaa. [lone paBHOMepHO 3apspkeHHON cdeprl. [loe paBHOMEPHO 3apsHKEHHOTO MO 00bEMY Iapa.
[Tone paBHOMEpPHO 3apspDKEHHON O€CKOHEYHOM TIIocKocTH. KapTuHbl JWHUNA HaNpsHKEHHOCTH ATUX  MOJed U
AKBUIIOTECHIIMAIHHBIX TOBEPXHOCTEH.

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

JIMBIEKTPUKH B 3JIEKTPOCTATUYECKOM MoJie. JlusnekTpuueckasi MpOHUIIAeMOCTh BEUIECTBRA.

Konpgencarop. 9nekTpo€MKOCTh KOHAEHCATOPA. DNEKTPOEMKOCTH MIJIOCKOT0 KOHAEHCATOPA.

[TapannensHOe coequHeHue KoHaeHcaTopoB. [locnenoBaTenbHOE COEAMHEHNE KOHIEHCATOPOB.

DHeprus 3apsHKEHHOr0 KOHIEHCATOPa.

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

TexHuYeCKHe yCTpOICTBA U TEXHOJIOTMYECKHE MPOLECCHI: AIEKTPOCKOI, IJIEKTPOMETP, IIEKTPOCTATUYECKAsl 3allNTA,
3a3eMJIEHHUE JIEKTPOnprOOPOB, KOHIEHCATOPhI, renepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpOUCTBO Y MPUHIMII IEUCTBUS SJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIaPUKOB.

DJIEKTPUYECKOE T0JI€ IBYX 3apsiKEHHBIX IUIACTHH.



Mogaenb anekTpoctatudeckoro reneparopa (Baun ae I'paada).

[IpoBOAHUKH B AIEKTPUYECKOM MOJIE.

DJIEKTpPOCTaTUYECKAs 3aLIUTA.

Y CTpOUCTBO U IEUCTBUE KOHJIEHCATOPA IMTOCTOAHHOM U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOMIAAM T[UIACTHH, PACCTOSHUS MEXKIy HUMU U
IUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3IEKTPUIECKOTO MO 3apsHKEHHOTO KOHJIEHCATOopa.

3apsazKa 1 pa3psaKka KOHJIEHCATOpa YEPe3 pe3UCTOpP.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

OneHKa Cuil B3aUMOICHCTBUSA 3aPSKEHHBIX TEI.

Hab6nronenue npeBpaiiieHus SHEPTUH 3apsKEHHOTO KOHJIEHCATOpa B SHEPTHIO U3ITyUEHUs CBETOIMO/IA.

N3ydenne npoTekaHus TOKa B LIEMH, COAEPXKAIIEH KOHAEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIMANIOB (HAMPSKEHUS ) TIPU TIOCIIEI0BATEIbHOM COCIMHEHUN KOHJIEHCATOPOB.

Hccnenosanue pa3psaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlii 31eKmpuyecKuili mox.

Cuina toka. [IocTOSIHHBIN TOK.

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

3akoH Oma 1 y4acTKa LEeTH.

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

[TocnenoBarenbHOE, MapaIEIbHOE, CMEIIAHHOE COEAMHEHHWE MPOBOJHHMKOB. PacdyéT pa3BETBIEHHBIX SJIEKTPUUECKUX
ueneil. [Ipasuna Kupxroda.

Pabota snekrpuyeckoro Toka. 3akoH /xoyns—Jlenua.

MOIIHOCTB ANEKTPUUECKOrO TOKA. TernmoBasi MOITHOCTb, BhIACIsIEMAsl HA PE3UCTOPE.

OJIC 1 BHYTpEeHHEE CONPOTUBIECHHWE HCTOYHHMKA TOKAa. 3akOH OMa [Ji MOJIHOM (3aMKHYTOW) SJIEKTPUUECKON LETH.
MommHOoCTh UCTOYHHKA TOKA. KOpOTKOE 3ambIkaHue.

KonpaencaTop B 1ienu noCTOSSHHOTO TOKA.

TexHUYeCKHEe YCTPOMCTBA M TEXHOJIOTUYECKHUE IIPOLIECCHI: aMIIEPMETP, BOJBTMETP, PEOCTAT, CUETUUK DICKTPUUYECKON
SHEPIHUH.

Jemoncmpayuu.

N3MepeHne cuiibl TOKa U HAMPSHKEHUSL.



HccnenoBaHue 3aBUCUMOCTU CUJIbI TOKA OT HAIIPSDKEHUS ISl pE3UCTOPA, JIAMITbl HAKaJUBaHUS U CBETOAUO/IA.

3aBUCHUMOCTh COINPOTHUBIICHUS LWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOIIAJAW IONEPEYHOTO CEYEHUd U
Marepuarna.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT COITPOTHUBIICHUS IPU TOCTOSIHHOM HaIPsHKEHUU.

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

CnocoObl coeMHEHUsT UCTOYHUKOB Toka, DJ]C GaTapeil.

Hccnenoanne pa3HOCTH MOTEHIUAIOB MEK/1y TTOJIFOCAMHU UCTOYHHUKA TOKA OT CHJIbI TOKA B LICTIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccenenoBanne CMEMIaHHOTO COETMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro CONpoTUBIICHUS TPOBOIHUKOB.

Hccnenoanne 3aBUCUMOCTH CUJIBI TOKA OT HANIPSKEHUS JIJIS1 JIaMITbl HAaKaJIMBaHMUSL.

VYBenuueHue npejenna u3MepeHus amrnepmeTpa (BoJIbTMETPA).

N3mepenne 3/1C u BHYTPEHHETO CONTPOTUBJIEHNSI HCTOYHHUKA TOKA.

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

HccenenoBanue pasHOCTH MOTEHIUAIOB MEK/Y ITOJI0CAMHA HCTOYHUKA TOKA OT CHJIBI TOKA B LIETIH.

HccenenoBanue 3aBUCHMOCTH TIOJIE3HOW MOITHOCTH HCTOYHHMKA TOKA OT CHJIbI TOKA.

Tema 3. Toxu 6 pa3iuuHbix cpeoax.

DnekTpuyeckas NpOBOAUMOCTb PA3IMUYHBIX BEHIECTB. DJIEKTPOHHAS MPOBOJUMOCTH TBEPIBIX METAIIOB. 3aBUCUMOCTD
CONPOTHUBJIEHUSI METAINIOB OT Temneparypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOKCTBA AJIEKTPOHHBIX ITYyYKOB.

[TonmynpoBonuuku. CoOCTBEHHass W MpHUMECHas MPOBOJUMOCTh MNOJIYNpoBoAHHKOB. CBoiicTBa p-—N-mepexona.
[TomynpoBOIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JJIEKTPOJIMTAX. JIEKTPOJIUTHYECKAS JUCCOIManus. OnekTposin3. 3akoHbl Dapanes mid
AIEKTPOJIN3A.

DNEeKTpUYeCKUl TOK B razax. CaMoCTOATENbHBIM U HECAMOCTOSITENbHBIN pa3psi. Pa3nmuuHble TUIIBI CAMOCTOSITEILHOTO
pa3psana. Momuus. [Inazma.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE NIPUMEHEHUE: Ta30pa3ps/IHbIE JIaMIlbl, 3JIEKTPOHHO-JIyuyeBas TpyoOKa,
MOJIYITPOBOJJHUKOBBIE MPUOOPHI: JUOJI, TPAH3UCTOP, (HOTOIMOMA, CBETOAUO], TallbBaHUKA, paUHUPOBAHNWE MEIH, BBIMJIABKa
ATIOMUHUS, AIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTh CONPOTHUBIIEHHS METAJUIOB OT TEMIIEPATYPHI.



IIpoBOAMMOCTB IIEKTPOIIUTOB.

3akoHbI JsiekTposinza Papazes.

HckpoBoil pa3psa U IpOBOJAUMOCTb BO3IyXa.

CpaBHEHHE MPOBOJAUMOCTH METAJUIOB U MOJIYIIPOBOJHUKOB.

OOHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

Hab6nronenue anektposnusa.

N3mepenue 3apsiia OAHOBAIIEHTHOTO MOHA.

HccnegoBanue 3aBUCUMOCTH CONIPOTUBIIEHUSI TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH THOJA.

Du3HYeCKUul MPAKTUKYM.

Crioco0b1 u3mepeHust GU3NUECKUX BEJIUMYUH C UCIOJIb30BaHUEM aHAJIOTOBBIX U LIU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB U
KOMITBIOTEPHBIX JATYMKOBBIX CUCTEM. AOCOJIOTHBIE U OTHOCUTEIbHBIE MOTPEIIHOCTA M3MEPEHUN (PU3NYECKUX BEIIUYUH.
OneHka rpaHull MOrPENIHOCTEM.

[IpoBeneHne KOCBEHHBIX M3MEPEHUH, UCCIEA0BAHNN 3aBUCUMOCTEN (DPU3MUECKUX BEIMYMH, MIPOBEPKA MPEATOKEHHBIX
runote3 (BeIOOp U3 pabOT, OMMCAHHBIX B TEMAaTHMUECKUX paslienax «YUYEHUUECKHH SKCIIEPUMEHT, J1abopaTOpHbIe paldoTHhl,
MIPAKTUKYM» ).

MexnpeaMeTHbIe CBSA3M.

N3yuenune kypca ¢usuku yriay0iaéHHoro ypoBHs B 10 kiacce OCYHIECTBISETCS C Y4ETOM COJIEpIKAaTENIbHbBIX
MEXIPEIMETHBIX CBSI3€ C KypcaMu MaTeMaTUKH, OMOJIOTUH, XUMHUH, Freorpauu U TEXHOJIOTUH.

Mesxicnpeomemmnvie noHAmMuUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA:@ SIBJICHUE, HAy4YHBIN (akT,
runoresa, (u3nueckas BeJIMYMHA, 3aKOH, TEOpHs, HAOJIOJEHHE, SKCIEPUMEHT, MOJEIUPOBAHHUE, MOJENb, HU3MEpPEHHUE,
MOTPEIIHOCTU U3MEPEHUM, U3MEPUTEIbHbBIE TPUOOPHI, ITU(POBas 1abopaTopus.

Mamemamuxka: pemieHue cucteMbl ypaBHeHui. JIuneitHas ¢yHKuus, napadosna, rumnepooia, ux rpa@ukd U CBOMCTBA.
Tpuronomerpuyeckue QyHKIMH: CHHYC, KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopbl 1 MX MPOEKLUMU HA OCH KOOPJAHMHAT, CJI0KEHHE BEKTOPOB.

buonocusa: mexanunyeckoe JBUKEHHE B KUBOU mpupone, AUQQy3us, OocMOC, TEMIO0OMEH MKHUBBIX OpPraHU3MOB,
TEIJIOBOE 3arpsi3HEHUE OKpYXKAroUIeH cpenbl, yTHIW3alus OMOOPraHMYEeCKOro TOMIIMBA ISl BBIPAOOTKU «TEIJIOBOW» U
ANIEKTPO3HEPTHH, IMOBEPXHOCTHOE HATSIKEHHWE M KalWJULIPHBIE SIBIICHHUS B IMPUPOAE, ICKTPUYECKHE SIBJICHUS B KUBOMU

MIpUpoJIEL.



Xumusa: TUCKPETHOE CTPOCHHUE BELECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA, MOJIAPHAs Macca, OJIy4eHHE
HAaHOMATEePUAJIOB, TEIUIOBbIE CBOMCTBA TBEPIBIX TEN, KUIKOCTEH W Ta30B, KUIKUE KPUCTAIbI, dJIEKTPUUYECKUE CBOWMCTBA
METaJJIOB, JIEKTPOIUTHYECKAs JUCCOLMALINS, TallbBAHUKA, SJIEKTPOHHAS MUKPOCKOIIHSI.

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

Texnonozua: npeobpa3oBaHUe IBUKEHHUH C UCIIOIB30BAHUEM MEXaHU3MOB, YUET CYXOT0 U KHUAKOTO TPEHHS B TEXHUKE,
CTaTUYECKUE KOHCTPYKIUHU (KPOHIITEHH, peméryaTbie KOHCTPYKIIMH), UCIOJIb30BaHUE 3aKOHOB COXPAHEHMS] MEXaHUKU B
TEXHUKE (TUPOCKOI, BOJOMET W JAPYTHE), ABUTATEIb BHYTPEHHETO CTrOpaHMs, MapoBas TypOuHA, OBITOBOM XOJOJIUJIBHUK,
KOHJUIIMOHEP, TEXHOJOTUU TMOJYyYEHUS COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEpUaJOB, U HAHOTEXHOJIOTHH,
AIIEKTPOCTATUYECKAsl 3aIlUTa, 3a3eMJICHHE DSJIEKTPONPHOOPOB, Ta30pas3psaHbIe JamIlbl, MOJYNPOBOJHUKOBBIE MPUOOPHI,
raJibBaHUKA.



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

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE pe3yabTaTbl OCBOCHUS YUeOHOro npeamera «Pusnka» A0IKHBI OTPaKkaTh TOTOBHOCTh U CIOCOOHOCTD
oOy4Jaronmxcsi PYKOBOJICTBOBATHCS CHOPMUPOBAHHOW BHYTPEHHEW TO3UIMENH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllM{, TMO3UTUBHBIX BHYTPEHHHUX YOEXKICHHM, COOTBETCTBYIOIIUX TPATUIMOHHBIM IEHHOCTSIM POCCHUUCKOTO
00l1IeCTBa, PACIIMPEHHUE KMU3HEHHOTO OIbITa U OMNbITA JACATEILHOCTU B MPOIECCE peaau3allid OCHOBHBIX HalpaBiICHUN

BOCIIUTATEIIHLHOMN ACATCIIBHOCTHU, B TOM YHCJIC B 4aCTH:
IPaXKIAHCKOI0 BOCIIMTAHUSA:

C()OPMUPOBAHHOCTh TPAXKIAHCKOM MMO3ULIUU O0O0y4Yarollerocss KaK AaKTUBHOTO W OTBETCTBEHHOIO 4JIEHA
POCCHUICKOTO 00IIIECTBA;

NPUHATUE TPATULIUOHHBIX O0IEYEIOBEYECKHX T'YMAHUCTHUECKUX U JJEMOKPATUYECKUX LICHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JAESTENbHOCTh B HHTEpEcax TIpakJIaHCKOro oOIlecTBa, y4acTBOBaTh B
caMOyTMpaBJIieHUH B 00pa30BaTeIbHON OpraHU3ally;

YMEHHE B3aUMO/JICHCTBOBATH C COLIMAIbHBIMU HHCTUTYTaMU B COOTBETCTBUH C UX (PYHKUMSIMU U HA3HAYCHHUEM;
TOTOBHOCTBH K TYMAaHUTAPHOW U BOJIOHTEPCKOU NEATEIIBHOCTH.

MATPHOTHYECCKOI'0O BOCIIMTAHUA:

c(hOpMHUPOBAHHOCTH POCCUUCKON TPaKTaHCKOW MACHTUYHOCTH, MAaTPHUOTH3MA,
IIEHHOCTHOE OTHOIIICHUE K TOCYIapCTBEHHBIM CUMBOJIAM, JTOCTHXKCHHUSIM POCCUUCKUX YUEHBIX B 00J1aCTH (PU3UKH U
TEXHUKE.

AYXOBHO-HPaABCTBCHHOI'0O BOCIIMTAHMA:

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallUI0 W TMPUHUMATh OCO3HAHHBIE PELICHHS, OPUEHTUPYSICh HAa MOpPAIbHO-
HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YMCJIE B AESTEILHOCTH YYEHOIO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OyAyIIETO.



ICTETHYECKOr0 BOCTIMTAHUS:

e OCTETHYECKOE OTHOIIEHUE K MUY, BKIIIOUasi 3CTETUKY HAyYHOTO TBOPYECTBA, MPUCYIIET0 (PU3HUUECKON HayKe.

TPYAOBOr0 BOCIIUTAHUSL:

e MHTEpPEC K DPA3IUYHBIM cdepam NpoPecCHOHATBHON AESITEeIbHOCTH, B TOM YHCIE CBS3aHHBIM C (U3UKOH U
TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyaymiel mMpodeccuu W peann30BbIBATh COOCTBEHHBIC
KU3HEHHBIC TIIaHBbI;

e TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHHUIO B 00JACTH (PU3UKU HA MPOTSHKEHUU BCEH JKU3HH.

IKOJOTHYECKOr0 BOCTIMTAHHUS:

e c(hOpPMUPOBAHHOCTH 3KOJOTUUECKON KYJIbTYpPbI, 0OCO3HAHHUE II100AIBHOTO XapaKTepa SKOJIOTHYECKUX MPoOIeM;

e IUIAHMPOBAHME M OCYIIECTBICHUE NCHCTBUII B OKpY’Kalolllel Cpele Ha OCHOBE 3HaHUA LeJell ycTONYMBOro
Pa3BUTHUSA YEIIOBEUYECTBA;

e pAacCUIMPEHHE OTbBITA ACATEIHLHOCTH IKOJIOTUIECKON HAMIPABIEHHOCTH HA OCHOBE UMEIOIINXCS 3HAHUH 1O (QU3HKeE.

LHEHHOCTH HAYYHOI0 MO3HAHUS:

e c(hOpMHUPOBAHHOCTH MUPOBO33PEHMS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI (PU3NUECKON HAYKH;

e OCO3HAHHME IIEHHOCTH HAYYHOW JESATEIBHOCTH, TOTOBHOCTH B TIpollecce H3yueHUs (U3HKU OCYIIECTBISATh
MPOEKTHYIO M UCCIIE0BATENbCKYIO IEATETHHOCTh HHINBUYyaTbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbI€e AeiicTBHS
ba3oBble JJornyeckune aAelcTBUA:
e CAMOCTOSTEILHO (POPMYIHUPOBATH M AKTYATM3UPOBATH POOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
e ONPEAEHATH LEIU AEATEIBHOCTHU, 3aJ1aBaTh MAPAMETPhI U KPUTEPUHU UX JTOCTUKCHUS;
e BBISBIIATH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B pacCMaTPUBAEMbIX (DU3NUYECKUX SIBJICHUSX;
e paspabaThiBaTh TUIAH PEIICHUS MPOOJEMBI ¢ YYETOM aHalM3a MMEIONIUXCS MATEePHAIbHBIX M HeMaTepUaIbHBIX

pPECYpCOB;



BHOCUTHh KOPPEKTHUBBI B JI€SITEIBbHOCTh, OILICHUBATh COOTBETCTBHUE pE3YJIbTATOB LEIJSIM, OLEHUBATh PHUCKHU
MOCJIEICTBUM ACITEIIbHOCTH;

KOOPJIMHUPOBATh M BBIMOJHATH PAb0OTy B YCIOBHSX peajbHOTO, BHUPTYaIbHOTO W KOMOMHHPOBAHHOTO
B3aMMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIICHUE TP PEIICHUH >KM3HEHHBIX MTPOOJIEM.

ba3oBble ucciiegoBarTe/IbCKHe 1eiiCTBUS.

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

BJIAJICTh HABBIKAMU Y4EOHO-UCCIIEA0BATEILCKOM U MPOEKTHOM JESTEIHHOCTH B 00JaCTH (DU3UKHU, CTIOCOOHOCTHIO U
TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IOMCKY METOJIOB PEIICHUS 3a/lady (PU3NUYECKOrO COJEpXKaHUsl, MPUMEHEHHUIO
Pa3IMYHBIX METOJ/IOB MTO3HAHUS,

BIAJCTh BHJIAMH JICSITCIBHOCTH II0 ITOJYyYEHHWIO HOBOTO 3HAHUS, €ro HWHTEPIpETaIlud, MpeoOpa3oBaHHUIO W
MPUMEHEHUIO B PA3UYHBIX yUYEOHBIX CHTYaIlMsAX, B TOM YHWCJIE MPH CO3JaHUU yYEOHBIX MPOCKTOB B 00OJACTH
busuKy;

BBISIBJISAITh TPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJM3WpOBaTh 3ajlady, BBIJIBUTAaTh TUIOTE3Y €€ pelIeHus,
HAXOJIUTh apTYMEHTHI JIJIs JOKA3aTeILCTBA CBOMX YTBEPXKIACHUH, 3a1aBaTh TapaMeTPhl M KPUTCPUH PEIICHIS;
aHAM3UPOBATh MOTYYCHHBIC B XOJI¢ PEUICHUS 3aJa4M PE3yJIbTAaThl, KPUTHUYCCKH OIEHWBATh WX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh N3MECHEHHE B HOBBIX YCJIOBHSX;

CTaBUTH U (POPMYJIUPOBATH COOCTBEHHBIC 3314l B 00Pa30BATEIbHON JACSATEIBHOCTH, B TOM YHCIIC TIPU W3YYCHUU
busuKy;

JaBaTh OIICHKY HOBBIM CHTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

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

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX YYeOHbIX MIPEIMETOB,;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OpUTrHHAIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

Pabora ¢ unpopmanmeii:



BJIAJICTh HAaBBIKAMH IOJIyYCHHS HWH(pOpManuu (QU3NISCKOTO COJCPKAHUS W3 HCTOYHUKOB pa3HBIX THIIOB,
CaMOCTOSITEJILHO OCYIIECTBIISITh ITOUCK, aHAJIN3, CUCTEMATH3AIMI0 M HHTEPIPETAINi0 WHPOPMAITUU PA3TUIHBIX
BUJIOB B (DOPM IIPE/ICTABIICHNS,

OLIEHHUBATh JOCTOBEPHOCTh HH(DOPMAIIHH;

UCIIOJIB30BaTh CPEACTBA HH(GOPMAIMOHHBIX W KOMMYHHKAIHOHHBIX TEXHOJOTHH B PEHICHHM KOTHHUTHBHBIX,
KOMMYHHKATHBHBIX M OPraHU3allMOHHBIX 3aJad C COOJIIOJICHUEM TpEeOOBaHHMH SPrOHOMHUKH, TEXHUKH
0€30IMacHOCTH, THUTHEHBI, PECYpCOCOCpPEKCHHsI, TPABOBBIX M JTHYSCKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30I1aCHOCTH;

co3JaBaTh TEKCThI (PU3MUCCKOTO COJCpKaHUSA B Pa3IUYHBIX (opmaTax ¢ yd4ETOM Ha3HaueHHUS HHGOPMAIUU U
I[EJICBOM ayIUTOPUH, BEIOMpAst ONTUMAIbHYIO ()OpMY IIPEICTABIICHUS W BH3yalIU3alliu.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

OCYULIECTBJISATH OOLIEHUE HA YPOKaxX (PU3HKHU U BO BHEYPOUHOU AESATEIbHOCTH;

pacrno3HaBaTh NPEANOCHUIKA KOH(MIUKTHBIX CUTYalluil U cMAT4aTh KOH(IUKTHI,

Pa3BEPHYTO M JIOTUYHO M3J1araTb CBOIO TOUKY 3PEHUS C UCIIOJb30BAHUEM SI3BIKOBBIX CPEJCTB;

MOHUMATh U UCIOJb30BaTh MPEUMYIIIECTBA KOMAaHIHOW U MHIWBUIyaJIbHOW PabOTHI;

BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX JCHCTBUU C y4ETOM OOIIMX MHTEPECOB M BO3MOKHOCTEH KaKI0TO
YJIEHA KOJJIEKTUBA;

IIPUHUMATh LIEJIM COBMECTHOM JI€ATEIBHOCTH, OPTaHU30BbIBATh U KOOPAWHUPOBATh JEHUCTBHS IO €€ TOCTHKEHHUIO:
COCTaBJIATh IUIAaH JEWCTBUM, paclpeiensiTh pojid C YYETOM MHEHUN YYaCTHHUKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETO BKJAJa M KAXKJIOTO YYaCTHHMKA KOMaHAbl B OOIIMKA pe3ynbTaT Mo pa3padOTaHHBIM
KPUTEPUSIM;

npemjiaraTh HOBBIE TPOEKTHI, OLEHUWBATh HJEUW C TMO3UIUH HOBH3HBI, OPHUTMHAJIBHOCTH, IPAKTUYECKON
3HAYUMOCTH;

OCYUIECTBJISTh TMO3UTHUBHOE CTPATErMYECKOE MOBEACHHE B PAa3IMYHbIX CUTyalUsX, MPOSIBIATH TBOPYECTBO M
BOOOpaxkeHue, ObITh UHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpCcaJbHbIe y4eOHbIe NeiCTBHSA



CaMoopraHmaunﬂ:

CaMOCTOSITENIFHO OCYILIECTBIATh MO3HABATENIbHYIO JESATEIBHOCTh B 00JAaCTH (M3UKH M aCTPOHOMUU, BBISBIISTH
po0JieMbl, CTaBUTh U GOPMYITUPOBATH COOCTBEHHBIE 3a/1aUH;

CaMOCTOATENIBHO COCTABIIATH IUIAH PEIICHUs PACYETHBIX M KAUECTBEHHBIX 3a7a4, IJIaH BBIIIOJIHEHUS TPAKTUYECKON
paboThI ¢ YUYETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U NPEANOUTEHUH;

JaBaTh OLICHKY HOBBIM CHUTYalLUsIM;

paclIMpATh paAMKH Y4EOHOIO MPEAMETA HAa OCHOBE JIMYHBIX NMPEANOYTEHU;

JieJ1aTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

c1oco0cTBOBaTh (POPMUPOBAHUIO U NPOSBICHUIO 3pYIUMLUU B 001acTh (PU3HMKH, MOCTOSHHO MOBBIMIATH CBOM
00pa3oBaTeNIbHBIN U KYJIbTYPHBIN YPOBEHB.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJIbHbINA HHTEJJIEKT:

J1aBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTh KOPPEKTUBBI B JEATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LEIISIM;

BJIAJ€Th HABBIKAMHM IO3HABATENIbHON pEeQIEKCUM KaK OCO3HAHHUS COBEPIIAEMBIX JEHCTBUNW M MBICIUTEIbHBIX
IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHWM;

UCITOJIB30BaTh NPUEMBI pe(IeKCUHU TSl OLUEHKH CUTYallly, BIOOpA BEPHOTO PELICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELIEHHUS 110 UX CHUKEHHUIO;

IIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAIIM3E PE3yJIbTATOB ACATEIBHOCTH;

MPUHUMATh ce0sl, MIOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

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

npU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKH.

B mporecce mOCTHXEHHSI TUYHOCTHBIX PE3YJIhTATOB OCBOCHHUS MPOTPAMMBI MO (PU3MKE JJI YPOBHSA CPEIHETO OOIIETOo
oOpa3oBaHus y O0YYAIOIINXCS COBEPIIICHCTBYETCS SMOIMOHATBHBIN MHTEIUICKT, MPE/oJIaralonuii chOpMHUPOBAHHOCTS:

CaMOCO3HAHUS, BKJIFOYAIOIIETO CIOCOOHOCTh IMMOHUMATh CBOE HMOLMOHAIIBHOE COCTOSHUE, BUAETHh HAIPABICHUS
pa3BUTHUS COOCTBEHHOM AMOIIMOHANILHOM cepbl, ObITh YBEPEHHBIM B ce0e;



CaMOPETyJIUPOBAHUSI, BKIIOUYAIOIIETO0 CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTH 3a CBOE IOBEJICHHUE,
CIIOCOOHOCTH aTalITUPOBATHCS K SMOITMOHAIBHBIM U3MEHEHHUSM U TIPOSBIISTh THOKOCTh, OBITH OTKPBITHIM HOBOMY;
BHYTPEHHEW MOTHUBAIIMU, BKJIOYAIONIEH CTPEMJICHHME K JOCTHDKEHUIO 1EIM U YCIeXy, ONTHUMH3M,
WHUIIMATUBHOCTh, YMEHHE JIEUCTBOBATH, UCXO/ISl U3 CBOMX BO3MOKHOCTEH;

AMIIATUH, BKJIIOYAIONIEH CIOCOOHOCTh MOHMMATh 3MOLIMOHAIBHOE COCTOSIHUE JPYTUX, YUYUTHIBATh €ro IMpu
OCYILIECTBICHUH OOIIEHUS, CIOCOOHOCTh K COYYBCTBHIO M COMIEPEKMUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKJIIOUYAIOIINX CIIOCOOHOCTH BHICTPAWBATh OTHOIICHUS C IPYTUMU JIIOJABMH, 3a00THUTHCS,
MPOSIBJISITH HHTEPEC U pa3peiiaTb KOHQIUKTHI.

[TPEAMETHBIE PE3VJIbTATDBI

K xoniy oOyuenus B 10 knacce mnpenMerHble pe3yiabTaThl Ha YriayOJIEHHOM YpPOBHE JOJDKHBI OTpaXkaTh
c(hOpPMHUPOBAHHOCTh Y 00YYAIOLIUXCS YMEHHUIA:

NOHUMATh POJIb (PU3UKU B SKOHOMHUYECKOHM, TEXHOJIOTUYECKOM, 3KOJIOTHUECKON, COLIMATIBHOM U 3TUYECKOM cepax
JeSATEIbHOCTH YEJI0BEKa, pOJib U MECTO (DU3UKH B COBPEMEHHOW HAyYHOM KapTUHE MUpPA, 3HAYEHHUE OMUCATEIHHOM,
CUCTEMATU3HUPYIOUIEH, OOBSCHUTENBHON M NPOTHOCTHYECKOW (PYHKIMH (U3UUECKON TEOpUU — MEXaHUKH,
MOJIEKYJISIPHOM (U3MKH W TEPMOJMHAMHUKH, POJIb (PU3NYECKOM TEOpUH B (OPMUPOBAHHUU MPEACTABICHUN O
bu3nUecKoil KapTUHE MUPA,;

pasnuyaTh yCcJIOBUSA MPUMEHUMOCTU MoJelield PU3NYecKuX Teld M MPOLECCOB (SBJICHUN): MHEpUHUAIbHAs CUCTEMA
oTcuéra, abCOJIIOTHO TBEPIOE TEJIO0, MaTepHualibHas TOYKA, PaBHOYCKOPEHHOE ABUKEHHUE, CBOOOJIHOE MaJeHUE,
abcoJIfoTHO yrpyrasi aedopMaiiusi, abCOTIOTHO yNpyroe U aOCOJIOTHO HEYNpPYroe CTOJKHOBEHHWS, MOJCIH rasa,
XKUIKOCTU U TBEPAOro (KPUCTAIUIMYECKOr0) Teja, UACaIbHbIA ra3, TOUCYHBIA 3apsl, OJHOPOIHOE AJIEKTPUUECKOE
0JIE;

pasznuyaTh yCiOBHS (TpaHMIlbl, 00JaCTH) TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, MOHMMATh BCEOOIIMHA XapakTep
(byHIaMEHTAIbHBIX 3aKOHOB U OTPAaHUYEHHOCTb UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJIM3UPOBATh U OOBSICHATH MEXAaHMUYECKUE MPOLIECCHl U SIBJICHHS, UCIONb3ysI OCHOBHBIC MOJOXKECHHS U 3aKOHBI
MEXaHUKH (OTHOCUTEIbHOCTh MEXaHUYECKOTO JABMKCHUS, (DOPMYIIbI KHHEMATUKNA PABHOYCKOPEHHOTO JIBUKEHHUS,
npeoOpazoBanusi [amunes 1yisi CKOpPOCTH W TEpeMelleHus, 3aKoHbl HpI0TOHA, MPUHIUI OTHOCHUTEIBHOCTH
["anunes, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPaHEHUS! UMITYJIbCA U MEXAaHUYECKON SHEPTUH, CBSA3b padOTHI
CWJIbl C U3MEHEHUEM MEXAHWYECKOM 3HEPIUH, yCIOBUS PaBHOBECHUs TBEPJAOIO Teja), IPU 3TOM HCHOIb30BaTh
MaTEeMaTHUeCKOe BBIpAXEHHE 3aKOHOB, YKa3blBaThb YCJIOBHUS NPUMEHUMOCTH  (U3UYECKUX  3aKOHOB:
npeoOpazoBanuii ['amuiesi, BTOPOro W TpEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHHUS HUMITYJbCa H
MEXaHUYECKON IHEPTUH, 3aKOHA BCEMUPHOI'O TATOTECHHUS;

aHaAJIM3UPOBATh U OOBSICHATH TEIUIOBBIE MPOLIECCHI U SIBJICHMSI, UCIIOJB3Ysl OcHOBHBIE nojoxeHuss MKT u 3akoHbI
MOJIEKYJISIPHOM (U3MKM M TEPMOJMHAMHUKU (CBS3b JABJICHUS HCAIBHOTO Ta3a CO CpPEAHEW KUHETHUYECKOU
DHEPrUEN TEIIOBOTO ABIKECHHS M KOHLUEHTPALMEW €ro MOJIEKYJ, CBSI3b TEMIIEPATYPBI BEIIECTBA CO CPEAHEMN
KMHETUYECKOW DHEPTUEN TETUIOBOTO JABMKEHHS €r0 YACTHIL, CBA3b JAABJICHUS UACAIBHOTO ra3a ¢ KOHUEHTpPALHUEH
MOJIEKYJI U €r0 TeMIlepaTypol, ypaBHeHue MeHnneneeBa—Kianelipona, nepBblid 3aKOH TEPMOAUHAMUKH, 3aKOH
COXpPAaHEHUSl PHEPTUU B TEIUIOBBIX IpOLECCax), IPU 3TOM HCIOJIB30BATh MAaTEMAaTHUYECKOE BBIPAKEHUE 3aKOHOB,
YKa3bIBaTh YCJIOBHUS IPUMEHUMOCTH ypaBHEeHHs Menneneesa—Knanelpona;

aHAIM3UPOBaTh M OOBSCHATH DJEKTPUUYECKUE SIBJIICHUS, UCIOJIb3Ysl OCHOBHBIE TIOJOKEHHUS U 3aKOHBI
ANEKTPOJUHAMUKHM  (3aKOH  COXpPAHEHHUs DJIEKTPUYECKOro 3apsna, 3akoH KynoHa, mNOTEHIMANIbHOCTH
AIEKTPOCTATUYECKOrO TIOJIsI, NMPUHIMUI CYNEPHO3ULIUUA DIECKTPUUECKUX IIOJIEW, IPU OTOM YyKas3blBas YCIOBUS
IpUMEHUMOCTH 3aKkoHa KynoHa, a TakKe IMPaKTUYECKH Ba)KHbIE COOTHOLIEHMS: 3aKOHbI OMa JUIsl ydacTKa e U
JUISL 3aMKHYTOM ayekTpuueckod uenu, 3akoH J[xoyms—Jlenua, nmpasuna Kupxroda, 3axonsl Papanes ais
AIEKTPOJIN3A);

ONHUCHIBaTh (U3NYECKUE MPOLECChl U SIBJICHUS, MCIOJB3YS BEIUYMHBI: NEPEMELICHHE, CKOPOCTh, YCKOpPEHHE,
MMITYJIBC TE€Ja U CHUCTEMBI TE€Jl, CUJIA, MOMEHT CHUJIbI, JABJICHUE, IOTEHIUAIbHAS JHEPIUsl, KWUHETUYECKasl dHEPIus,
MEeXaHUYeCKasi SHeprusi, paboTa CHIIbI, HEHTPOCTPEMUTEIBHOE YCKOPEHHE, CUila TSXKECTH, Cujla YIPYTrOCTH, Cujia
TPEHUs, MOILIHOCTh, DHEPrusl B3aUMOJEUCTBHUS Teia ¢ 3emii€id BOMM3M €€ IMOBEPXHOCTH, DHEPrus ynpyrou
nedopmali Npy>KUHbI, KOJIMYECTBO TEIUIOTHI, a0CONIOTHAs TeMmIeparypa Tela, padoTa B TEpMOAMHAMUKE,
BHYTPEHHSISI SHEPrUsl HAEaJbHOTO0 OJAHOATOMHOIO Ta3a, paboTa HAeaJbHOro ras3a, OTHOCHTENbHAs BJIAKHOCTb



Bo3ayxa, KIIJ[ naeanbHOTO TEIIOBOrO ABUTATENS; AJIEKTPUUECKOE TMOJIe, HAMPSKEHHOCTh 3JIEKTPHUUECKOTO MO,
HANpsOKEHHOCTD TOJIE TOYEYHOTrO 3apsia WM 3apsHKEHHOTO IIapa B BaKyyMe€ M B JIUAJIEKTPUKE, MOTEHLUAN
AIIEKTPOCTATUYECKOTO TIOJSI, Pa3HOCTh MOTEHLHMAJOB, OJJIEKTPOJBIKYIIAs CHJIA, CHJIa TOKa, HaIpsDKEHUE,
MOIIIHOCTh TOKAa, DJEKTpUYecKass EMKOCTh IUIOCKOTO KOHJIEHCATOpa, CONPOTUBJICHUE YydacTKa IEMu C
MOCJIEIOBATEIBHBIM U MapalIeIbHBIM COCIUHEHUEM PE3UCTOPOB, FHEPTHUS FIEKTPUUECKOTO MOJIsi KOHJECHCATOPA;
OOBSICHATH OCOOCHHOCTH MPOTEKaHUS (DU3MUECKUX SIBICHUI: MEXaHUYECKOE [BIKEHHUE, TEIUIOBOE JBHKCHHE
YacTHIl BEIIECTBA, TEIJIOBOE pPaBHOBECHE, OpPOYHOBCKOE JIBWXKEeHHE, Au(dy3usi, HCIapeHHe, KHUIIEHHE U
KOHJICHCAIMs, TIUIABIICHUE W KPUCTAUIM3AIMs, HAIMpPaBICHHOCTh TEIUIONEpEeaaun, dJICKTpHU3alus Tell,
HKBUIIOTEHIIMAJILHOCTh OBEPXHOCTHU 3apsHKEHHOTO IPOBOIHUKA;

IPOBOJUTH UCCIIEJOBAHUE 3aBUCHMOCTH OJHOHN (PU3MUECKON BEIMYUHBI OT JAPYrol ¢ MCIONb30BAHUEM IPSIMBIX
U3MEPEHHI, MPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCHPOBATh PE3YNbTAThl IMOTYYCHHONW 3aBHUCHMOCTH
¢buznyecKnx BEIUYUH B BUJE TPaA(UKOB ¢ YIETOM aOCOMIOTHBIX MOTPEHTHOCTEH M3MEpPEHUH, AeIaTh BBIBOJBI I10
pe3yJibTaTaM HCCIeI0BAHNUS;

MIPOBOJIUTH KOCBEHHbIE U3MEpPEHUsI (U3UMUECKUX BEITUYUH, ITPU 3TOM BBIOMPATh ONTUMAJIBHBIA METO]] U3MEPEHUS,
OLIEHUBATh A0COMIOTHBIE M OTHOCUTEIHHBIE TIOTPEITHOCTH PSIMBIX U KOCBEHHBIX N3MEPEHHUIA;

OPOBOAWTH OMNBITHI 1O TPOBEPKE MPENJOKEHHOW THUMOTE3bl: IUIAHUPOBATh OJKCIEPUMEHT, COOHMpaTh
IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, AaHAJIM3UPOBATh TMOJIYYCHHBIC pE3yJbTaThl M JeJaTh BBIBOJ O CTaTyce
MIPEIIOKEHHON TUIIOTESBI,

co0moaTh npaBuiia 0e30MacHOro TpyJa HpU MPOBEIEHUU HUCCIEJOBAHMM B paMKax yuyeOHOro 3KCIEpHUMEHTa,
NpaKTUKyMa W y4eOHO-MCCIIEOBATENLCKON W TMPOEKTHON ACSITENbHOCTH C HCIONh30BAaHUEM H3MEPHUTEIbHBIX
YCTPOUCTB U J1a00OpaTOPHOTO 000PYI0BAHUS;

pemath pacyéTHbIE 3aaUu C SBHO 33JaHHON U HESBHO 3a/laHHOM (hU3MUeCKON MOJENbl0: Ha OCHOBAaHUM aHaIu3a
yCJIOBUSI OOOCHOBBIBATH BBIOOP (PU3MYECKON MOJENH, OTBEYAIOIICH TpeOOBaHUSAM 3a1aud, TPUMEHSITh (DOPMYJIBI,
3aKOHBI, 3aKOHOMEPHOCTH W TOCTYyJaThl (PU3MUYECKUX TEOpUN MPU HCMHOJIH30BAaHUM MaTEMaTHYECKHMX METOJOB
pelieHus 3aaad, MPOBOAWTH pacdy€éThl HA OCHOBAHWU HWMEIONIUXCS JaHHBIX, aHAIM3UPOBATH PE3YNbTaThl |
KOPPEKTUPOBATH METO/IbI PEIICHUS C YUYETOM MOTyUYEHHBIX Pe3yIbTaTOB;



pemaTh KaueCTBEHHbIE 33Ja4d, TPEOYIOIIMEe MPUMEHEHUsI 3HAHUN U3 pa3HbIX pa3lenoB Kypca (PHU3UKH, a TaKkKe
WHTErpallid 3HAHUI U3 JPYTUX NPEIMETOB €CTECTBEHHO-HAYYHOI'O LUKJIA: BBICTPAMBATH JIOTUYECKYIO LENOYKY
paccyXJIeHUM ¢ OMOPOil Ha U3YUCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBIICHMUS,

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHMS Il OOBSICHEHHMS] OCHOBHBIX HPUHIUIOB padOThl H3MEPUTEIbHBIX
npuOOpPOB, TEXHUUECKHUX YCTPONUCTB U TEXHOJOTMYECKUX MTPOLIECCOB;

IPUBOJIUTH MPUMEPHI BKIAZa POCCHMCKUX U 3apyOCKHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE
IIPOLIECCOB OKPYIKAIOIIEr0 MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHaJIM3UPOBATh U OLEHUBATH MOCIEICTBUS OBITOBOM M NMPOU3BOJCTBEHHON JIEATEIBHOCTH YEIOBEKA, CBA3AHHOM C
(¢u3MYECKUMHU TMpOLIECCaMU, C MO3ULUI HKOJIOTMYECKON O€30MacHOCTH, MPEACTAaBICHUN O pPalUOHAIBHOM
IIPUPOOIIOIB30BAHNHN, & TAKKE Pa3yMHOM HMCIIOJIb30BAHUU JOCTHIKEHUN HAYKU M TEXHOJIOTMM JUJISl TaJIbHEHUIIETrO
Pa3BUTHUSI UEJIOBEUECKOTO O0IIECTBA;

OPUMEHATh pPa3jIMYHbIe CHOCOOBI padOThl ¢ HHPOpPMAIMEN (PU3NYECKOTO COAEpPKAHUA C HCIOJIb30BAHUEM
COBPEMEHHBIX HH(OPMALMOHHBIX TEXHOJIOTMH, IMPU STOM HCIOJIb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJOTMM JJIsl TOMCKa, NepepabOTKM U NpEeIbsABICHUS Y4YEOHOM W HaydyHO-TIOMYJIApHOM HHQOpMaINH,
CTPYKTYPUPOBAHMSI M HMHTEpPIpETalud HHPOpPMALUU, MOJTYYEHHOM M3 Pa3IUYHbIX HCTOYHUKOB, KPUTHYECKH
aHAJIM3UPOBATh MOTYYaEMYyO0 HH(POPMALIMIO U OIIEHUBATh €€ TOCTOBEPHOCTh KaK HA OCHOBE MMEIOILIMXCS 3HAHUMH,
TaK 1 Ha OCHOBE aHaJIN3a UICTOYHUKA HHPOPMaLIUK;

IPOSIBIISATE OPTaHU3AIIMOHHBIE M TO3HABATEIbHBIE YMEHHSI CAMOCTOSITEIBHOTO MPUOOpPETEHUS] HOBBIX 3HAHUUN B
IPOLIECCE BBIMOJIHEHUS IPOEKTHBIX U Y4eOHO-UCCIEA0BATEIbCKUX PadOT;

paboTarh B rpyImIe ¢ UCIIOTHEHUEM Pa3IMYHBIX COUMAIBHBIX POJIeH, IUIAHUPOBATh padOTy rPYyMIbl, pAMOHAIBHO
pacnpenesnarh AeSTeIbHOCTh B HECTAaHAAPTHBIX CUTYallUsIX, aleKBaTHO OIIEHUBATh BKJIAJ KaXKJIOT0 M3 yYACTHUKOB
IpyMNIbl B peLICHHE paccMaTpuBaeMoi poOIeMbl;

OpOSIBIISATh MOTHBALMI0O K Oyaymed npodecCHOHAIbHOW JAEATEIbHOCTH 10 CIEUUAIbHOCTAM  (PU3UKO-
TEXHUYECKOTO TIPOQuIs.
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IHHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara nugposbIe
Tema ypoka Konrpoabubie IIpakTuueckue p
n/n Bcero u3ydyeHusi o0pa3zoBaTesbHbIE
padoThI padoThI
pecypcbl
1 ®usuka — pyHaaMeHTaIbHas HayKa O 1 Bu6muoteka [JOK
pupoje https://m.edsoo.ru/1beef346
5 Hayunblif MeTOZ IO3HAHUSA U METOBI 1 bubnuoreka [JOK
UCCIIeIOBaHMS (PU3NICCKUX SIBICHUI https://m.edsoo.ru/3a7fde29
DKCHEepUMEHT U TeOpHs B IpoIecce
3 n03Ha11:I/I;I IPUPOIBI pHa6J'II(l)3I[eHI/Ie u 1 Bubmiorexa OK
PHPOZRL https://m.edso0.ru/34c49931
9KCIIEPUMEHT B (pU3uKe
Cnioco0bl u3mMepeHus HU3nIecKux bubmmorexa [JOK
4 1
BEJIMYUH https://m.edsoo.ru/ca2def03
AOCOoIOTHAsI U OTHOCUTEbHAS
5 MOTPENIHOCTH U3MEPEHUN 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 HAyYHOU KapTUHBI MUPA, https://m.edsoo.ru/eabbdedl
B MIPAKTUUECKON JIEATETLHOCTH JIIOIeH
Mexanunueckoe aBuxeHue. Cucrema
7 orcuera. OTHOCUTEIHHOCTD 1 bubnmorexa LIOK
MEeXaHU4eCcKoro AsrkeHus. [Ipsmas n https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1aul MEXaHUKH
Paanyc-BekTop MarepuaibHOM TOUKH,
Y P P bubmuorexa [{OK
8 €ro MPOEKIUU Ha OCH KOOpAUHAT. 1

Tpaekropust. [lepemenienne. CKopocTs.

https://m.edso0.ru/30a108a5
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Wx mpoekmuu Ha OCH KOOPIUHAT

PaBHOMEpHOE ITPAMOIMHEWHOE
nBwkenue. I'papuueckoe onucanue

bubnunorexa LIOK

o PABHOMEPHOTO MPAMOJUHEHHOTO https://m.edso0.ru/89ba7190
JIBUKCHUS

10 CroxxeHue nepeMeIieHnii 1 CKopocTeil. bubmmoreka [JOK
Pewenne 3anau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE 1BUKEHHE.

11 MrHoBeHHas CKOPOCTh. Y CKOPEHHUE. bubnmnoreka HOK
[IpsimosHENHOE NBUKEHUE C https://m.eds00.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
['padmyeckoe onmcanue

12 MPSIMOJIMHEHHOTO JIBHXKCHHUSI C bubmmorexa [JOK

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

13 CBOOOIHOTO MaJeHNs. 3aBUCUMOCTD bu6nunorexa LIOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109c
BPEMEHHU U UX rpapuKu

14 JIBukeHue Tena, OpOIIEHHOTO MO/ bubmmoteka IIOK
YIJIOM K TOPU30HTY https://m.edso0.ru/71cbb4f5
KpusonmueliHoe nBuxkenue. J[BrmxeHue
110 OKPY>KHOCTH. YTJIOBasi U JIUHEWHAsS

15 ckopoctb. [lepuoa u yactora. bubmorexa LOK

https://m.edso0.ru/33196fbe
LleHTpoCcTpeMUTENBHOE U TIOJTHOE
YCKOpEHUe

16 KonTponbhas pabota no teme bubmuoreka [JOK
"Kunematuka" https://m.edso0.ru/1242f32e
IIepsblit 3ak0H HproTOHA.

17 WuepunanbHble CUCTEMBI OTCUETA. bubmuoteka [IOK

[IpuHIMIT OTHOCHTENBHOCTH [ anmuies.
HenuepuunansHble cCCTEMBI OTCUETA

https://m.edsoo.ru/5a9e4a64
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Cuna. PaBHOz€eMCTBYIOIIAS cUila.

but6mmoreka [IOK

18 Bropoii 3akon Herotona. Macca https://m.eds00.ru/141d3837
19 B3aumoneiictue ten. Tperuil 3aKkoH bubnunorexa LIOK
Herotona https://m.edsoo.ru/57dba505
[Ipunnun cynepno3uiuu cui. Pemenne
20 3a€laq1:{a Hp}II/IHMSHeHI/I: 3aKOHOB bubmorexa LIOK
https://m.edsoo.ru/bdf997fb
Hsrotona
3aKOH BCEMUPHOIO TATOTEHUS.
21 OKBUBaJIEHTHOCTh 'PaBUTALIMOHHON U bubnxorexa LTOK
N https://m.edsoo.ru/9aba2b0a
WHEPTHOM MacChl
99 Cuiia TSKeCTU U yCKOPEHHE bubnnoreka [JOK
¢BOOOIHOTO IMaEHUS https://m.edso0.ru/22757f26
JIBrkeHE HEOCCHBIX TE H UX
HCKYCCTBEHHBIX CITyTHHKOB. [lepBas bubmmoreka [JOK
23
KOCMUYECKAsi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
bubnunoreka LIOK
24 Cua ynpyrocti. 3axon I'yka. Bec rena https://m.edsoo.ru/0ae2cdd4
Cua tpenust. [Ipupoaa v BUABI CHIT bubnnorexa [JOK
25 TpeHusl. [[BUKEHNE B )KUAKOCTHU U Ta3e ¢ https://m.edsoo.ru/1fa86499
Y4ETOM CHUJIBI COIIPOTUBIICHUS CPEBI https://m.edsoo.ru/2cb29676
26 Hasnenue. I'napocrarnueckoe bubmmnoreka HOK
nasnenue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOTIOTHO TBEPAOE TEIO. bubnnorexa [JOK
27 [TocTymarenbHOe U BpalaTeibHOE bubnnorexa [JOK
JIBUKEHUE TBEPJIOTO TENa https://m.edso0.ru/2b95d57¢
28 MOMEHT CHJTbl OTHOCUTEIBHO OCU but6mmorekxa [IOK
BpateHus. [lneqo cuibl https://m.edso00.ru/653d3459
29 CroxxeHue CuI, MPUIOKEHHBIX K bubnuotexa [JOK

TBepaoMy Teny. LleHTp TsxecTH Tena.

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

30 Pemenue 3anau bubmmorexa [JOK
A https://m.edsoo.ru/dclcaac0
31 KonTponbhas pabota no teme bubmmoreka [JOK
"Iunamuka. CtaThka TBepa0ro Tena" https://m.edsoo.ru/9f5a574c
HNMnynsc MaTepuanbHOU TOYKH,
CHUCTEMBbI MaTepHAIIbHBIX TOUYeK. LleHTp bubnunorexa LIOK
32
MacC CUCTEMbl MAaTEpUAIbHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema 0 ABHKEHUU LIEHTPA Macc
NmMnynbe cuiibl 1 M13MEHEHUE UMITYIIbCA
33 Tena. 3aKOH COXPaHCHHSI HMITYJIbCa bubmmorexa [IOK
] P YAbEa: https://m.edsoo.ru/13f0a221
PeakTtuBHOE ABMKEHUE
MoMeHT uMItysbca MaTepUAIbLHON
34 Touku. [IpencraBienue o coxpaHeHnn bubnuoreka [IOK
MOMEHTa UMITYJIbCA B LIEHTPAIbHBIX https://m.edsoo.ru/d6532eb9
MOJISIX
bubnmorexa LIOK
35 Pemenue 3anau
A https://m.eds00.ru/f7706d63
Pabota cuiibl Ha MajIOM U Ha KOHEYHOM
36 nepemernieHnu. I'papuueckoe bubnmnorexa [JOK
MIPEICTaBICHUE PAOOTHI CHITBI. https://m.eds00.ru/913974c7
MoITHOCTh CHJIBI
Kunernueckas sneprus. Teopema 06
37 W3MEHEHUU KUHETUYECKOU SHEPTUH bubmmorexa [TOK
N p https://m.edsoo.ru/9a5e2e74
MaTepUaTbHOU TOYKH
[ToTennmansHbIe U HEMOTEHIUAIBHBIE
38 cunbl. [ToTeHnuaneHas sHeprus. Bropas bubmmorexa [IOK
' pri. P https://m.edso00.ru/554bafcc
KOCMHYECKasi CKOPOCTh
39 Tperbsa kocMudeckast ckopocTb. CBs3b bu6muoreka [JOK

pa6OTLI HCIMOTCHIMAJIBHBIX CHJII C

https://m.edsoo.ru/f57b4e01
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M3MEHEHHEM MEXaHUYECKOM dHEPIrun
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON IHEPIUn

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

bu6nmorexa [IOK

40 b b i
PABHCHHUE HEPHYIUTH JA HACATLHON https://m.edsoo.ru/f30f43b6
KUJKOCTH
KonTtponsHas pabora o Teme "3aKoHbI Bu6muotexa [JOK
41
COXpaHEHHUs B MEXaHHUKe" https://m.edsoo.ru/474e7c4a
PazBuTHe npeacTaBiIeHUN 0 IPUPOAE
pedt PHPOA bu6nmoreka IIOK
42 termioThl. OcHoBHBIE MoJiokeHnss MKT.
https://m.edsoo.ru/b0a4445f
Juddysus. BpoyHoBckoe ABIKEHHE
Ctpoenue ra3000pa3HbIX, KUIKUX U
43 TBEPJBIX Te. XapaKTep ABMIKCHUS U bubmmorexa [JOK
P o P pA https://m.edsoo.ru/c44d02e2
B3aUMOJICHCTBHUS YaCTHI] BEIICCTBA
Macca u pa3Mepbl MOJIEKYIT (aTOMOB).
44 Konmqecho Bep ecTBa l_fOC”(FO}IHHa}I) bubmmorexa [JOK
H ' https://m.eds00.ru/c5b72ab7
ABoranpo
45 Temneparypa. TermnoBoe paBHOBeCHE. bubnmnoreka HOK
[[Tkana [enbcus https://m.edso0.ru/0070d493
bubmmoteka IIOK
46 P
CHicHie sazat https://m.edsoo.ru/1531aba5
bubmmoteka IIOK
47 14 iras. I
JICAIIBHDIN Tas. £ a30BPIC 3AKOHMT https://m.edsoo.ru/1deb2367
48 YpaBuenue Menaeneesa-KnamneiipoHa. bubmuoreka [JOK
Penrenue 3anau https://m.edsoo.ru/8d12¢328
49 AOcoroTHas TeMIiepaTypa. 3aKoH bubmmoreka [JOK
HanproHa https://m.edsoo.ru/14e02d1f
50 H3omnporeccsl B UaeaIbHOM rase ¢ bu6muoreka [JOK
MHOCTOSIHHBIM KOJIMUECTBOM BEILIECTBA https://m.eds00.ru/68878d51
51 ['padmyeckoe mpencraBieHue bu6muoreka [JOK
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H30IIPOHECCOB: U30TCPMaA, U30X0pa,

https://m.edso00.ru/1344327b

u3obapa
bub6nmoreka [IOK

52 Ocnosioe ypasienie MKT https://m.edsoo.ru/c8094721

bub6nmoreka [IOK

53 Pemerre sanas https://m.eds00.ru/10265a05
CBs13b a0COTIOTHOM TEMIIEPATYPBI
TEPMOJMHAMHYECKON CHCTEMBI CO

54 CpeIHEN KHHETUYECKON 3Hepruen https://m.edsoo.ru/c38af875
MOCTYIATEIbHOTO TEIJIOBOTO JIBHIKECHUS
€€ yacTull

55 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN bu6nmorexa LIOK
no teme "OcHoBel MKT" https://m.edso0.ru/09d12fd8

56 KonTponbhas pabota o Teme "OCHOBBI bubmmoreka [JOK
MKT" https://m.edsoo.ru/13adad59
TepMoanHaMuyeckasi cucTema. 3aJlaHue
BHEIIHUX ycnoBul i T/ cuctemsl.

57 BHemHue 1 BHyTpEeHHUE MapaMETPBI. bubmuoreka [IOK
ITapamerps! T/l cucTeMBl Kak CpeIHUE https://m.edsoo.ru/5f8d38a3
3HAUEHUs BEIMYWH, OMUCHIBAIOIINX €€
Ha MUKPOCKOIIUYECKOM YPOBHE
Hynesoe Hauano TepMOAUHAMUKH.

58 Camonpou3sBoibHas pemakcarus T/] brbmmorexa LTOK

https://m.edso0.ru/8ec512f0
CHCTEMBI K TEIJIOBOMY PaBHOBECHUIO
Mopens ueanpHOro ra3a B
59 TEPMOIUHAMHUKE. Y CITIOBHS bubmmorexa LIOK
. https://m.eds00.ru/29355001
MPUMEHUMOCTH ITOW MOJIEIN

60 VYpaBuenne MenneneeBa-Kianeiipona u bubmmoreka [JOK
BBIPAKEHHE 11 BHYTPEHHEN SHEPrUu https://m.edsoo.ru/bal178do0

61 BeIpaxenue 111 BHyTpEHHEN SHEPTUU bu6muoreka [JOK

OJHOATOMHOI'O HACAJIBHOI'O Ira3a.

https://m.edsoo.ru/acscacls
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KBa3ucraTnueckue u HeCTaTHUECKUE
HPOLIECCHI

DnemeHTapHasi paboTa B
TepMoauHaMuKe. Beruucnenue paboTsl

bu6nunorexa LIOK

62 o rpaduky mnporecca Ha pV- https://m.edsoo.ru/741d5738
quarpamme
Temmonepenada Kak crmoco0 N3MEHEHUs

63 BHyTpeHHe# 3Hepruun T/l cucremsl 6e3 bubmmorexa [JOK

https://m.edso0.ru/3d734561

COBepIIeHHs pabOTHhI

64 KonBekuusi, TEII0nIpOBOIHOCTD, bu6nunoreka LIOK
U3JIy4CHHUE https://m.edsoo.ru/157b54cd
KonnuecTBo Terminotel. TemioéMKocTb

65 TeJa. Y IeabHas U MOJIsIpHas bu6nunorexa LIOK
TEIJIOEMKOCTH BEUIECTBA. Y ACIIbHAS https://m.edsoo.ru/7ba67355
TEIJIOTa CTOPAaHUSI TOTLIINBA

66 Pacuér konnuecTBa TEMIOTHI MTPU bubnuoreka [{OK
Temionepeaaye https://m.edsoo.ru/ldb5ad4e

67 [Tonsarue 06 annadbaTHOM Tpolecce. bubmmoteka IIOK
IlepBblii 3aKOH TEPMOJIMHAMUKHU https://m.edso0.ru/d8098824
KonnuecTBo TemioTs u paboTta Kak

68 Mepbl U3MEHEHHSI BHYTPEHHEW YHEPTUU bubmmorexa LIOK

https://m.edsoo.ru/b047alcd

T/l cucrtembl
Bropoii 3akoH TepMOAMHAMUKH TSI

69 PaBHOBECHBIX 1 HEPAaBHOBECHBIX bubmuoreka [IOK
nporieccoB. HeobpatumocTtsb https://m.edsoo.ru/c6f4f464
MIPUPOTHBIX MTPOIIECCOB

70 [IpuHIMIBI AEWCTBUS TEIIOBBIX bubmuoreka [IOK
matuH. KIT/] https://m.edso0.ru/2e945513

71 MakcumansHoe 3nadenue KITJ. Iukn but6mmoreka [IOK

Kapno

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

72 Pemenue 3amau
A https://m.edsoo.ru/b3efal8b
DKOJOTUYECKHE aCTICKThI
73 HCIIOJIL30BAaHUS TEIJIOBBIX JBUTaTEIICH. bubmuorexa [IOK
TeruoBoe 3arps3HEHUE OKPYKarOIIEH https://m.edso0.ru/9867aaa7
CpensI
bu6nmoreka IIOK
74 Pemienue 3anau
A https://m.eds00.ru/c8c70432
O06001IeHre U CUCTEMAaTH3aIUs 3HAHUI
75 o Teme "Tepmoaunamuka. TemnoBsie bubmmorexa [IOK
P ' https://m.eds00.ru/28d62b3f
MaIIuHbI
76 KoHTpoinbHas pabora 1o Teme bubnnoreka [JOK
"TepmoanHaMmuka. TennoBble MalIuHb" https://m.edsoo.ru/1b6e26¢c5
[TapooOpa3oBaHre U KOHCHCAITUS.
77 Hcnapenue u xkumenne. Y aenbHas buGnuorexa [IOK
P ' https://m.eds00.ru/6f8e6777
TEIJIOTa MapooOpa3oBaHM
HacepimeHnHbie 1 HEHACHIIICHHBIE TTAPHI.
KauecTBeHHas 3aBUCUMOCTD IJIOTHOCTH
U JIaBIICHUS HACBIIIIEHHOTO Mapa OT
78 TEeMITepaTypbl, KX HE3aBUCUMOCTh OT bubmorexa LOK
" cPALYPRL https://m.eds00.ru/f5c17d02
00BEMa HACKHIIIIEHHOTO Mapa.
3aBUCHUMOCTh TeMIIepaTypbl KUIIEHUS OT
JIaBJICHUS B KUJIKOCTH
79 Brnaxxnocts Bo3ayxa. AGCOIIOTHASA U bubmmnoreka HOK
OTHOCUTEINbHAS BIaKHOCTh https://m.edsoo.ru/30ebbb79
but6mmorekxa [IOK
80 Pemenue 3amau
A https://m.edso0.ru/18e95ff3
TBépnoe Teno. Kpucrammueckne n
81 amop¢Hble Teraa. AHU30TPONUS CBOMCTB bubmorexa [TOK
p ) P https://m.edso0.ru/20a88a03
KPHUCTAIIJIOB
82 [TnaBiieHne M KPUCTAUTA3AIIHS. bubmmoreka [JOK
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VY enbHas TEII0Ta MIaBICHUS.
Cyb6numarus

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

Jedopmaruu TBEPIOTO TENA.

bubnunoreka LIOK

83 P eHHue e.C .M
ACTIACCHIE T CRATHE. AR OnyjI b https://m.edsoo.ru/dalaab10
IOnra. IIpeaen ynpyrux nedopmaruii
TennoBoe paclIMpeHne KUIKOCTEN U
84 TBEPABIX TeJ. AHTAPMOHHU3M TEILJIOBBIX bubmorexa [IOK
P . P https://m.edsoo.ru/7ba5edf2
KoJie0aHUI YacTHIl BEIIeCTBa

85 [IpeobpazoBanue sHepruu B (ha30BBIX bubnuoreka [JOK
nepexonax https://m.eds00.ru/97a0672f

bubmuoreka [IOK

86 v 0

PABHEHHE TCHIOBOTo batarca https://m.edsoo.ru/ab1521fb
bubnuoreka [{OK

87 Pemenue 3ana

HICHHE sa/ad https://m.edsoo.ru/8ab7f40d
[IoBepXHOCTHOE HaATSKEHUE.
Kanunspuele siBienus. Jlapnenue non bubnuoreka [{OK

88 .

HMCKPUBJIICHHON MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
)kunkoctu. Popmyna Jlammaca
O06o01IeHre u crucTeMaTu3alus 3HaHu|
89 1o TeMe "ArperaTHble COCTOSTHHS bubmorexa [JOK
P " https://m.eds00.ru/0b52575¢c
BemecTBa. PazoBble NEPEXObI
KonTponbHas pabota mo Teme
90 "ArperatHbl€ COCTOSIHUSI BEIIECTBA bubmorexa HOK
P . - ' https://m.edsoo.ru/7dc2a739
®dazoBble NEPEXOBI
DneKTpu3anus Tel U €€ MpOosIBICHUSI.

o1 DnekTpuueckuii 3apsia. /[Ba Buna bubnuotexa [JOK
NEKTPUYECKUX 3apsaaoB. [IpoBoaHuky, https://m.edsoo.ru/laff445f
JUBIEKTPUKU U TTOITYIPOBOTHUKHI
DneMEeHTapHBIN ATEKTPUUECKUH 3apsi.

bubmmoreka [IOK
92 3aK0OH COXpaHEHUs ANEKTPUIECKOTO

3apsna

https://m.edsoo.ru/f49afd24
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03 B3aumoneiictBue 3apsaaoB. ToueuHbie but6mmoreka [IOK
3apsiabl. 3akoH Kynmona https://m.edso0.ru/445b7746

bub6nmoreka [IOK

9 Pemienue 3anau https://m.edsoo.ru/6b87ecba

https://m.edso0.ru/08fc19bc

95 Onektpuueckoe nose. Ero neiictBue Ha bubmmoreka [JOK
ANEKTPUYECKUE 3aPsi/Ibl https://m.edsoo.ru/05c6bfal
Hanpspk€HHOCTD IEKTPUYSCKOTO OIS,

96 [Ipo6usriii 3apsza. Jlunuu bubnuoreka [JOK
HaIPSKEHHOCTH DJIEKTPUYECKOTO MOJIS. https://m.edsoo.ru/3dac6957
OIHOPOIHOE AIEKTPUIECKOE TTOJTE
[ToTeHIMaIbHOCTh

97 3JIEKTPOCTATHYECKOrO MOJIsi. Pa3HOCTH bubmorexa HOK

p ' https://m.eds00.ru/80021447
MOTEHIIMAIOB U HANPSHKEHUE
IToTeH1naapHas YHEPTUs 3apsiaa B
98 3JICKT L(I)CTaTI/I‘leCKOI\fI) oJje II)T(I)[TeH nai bubmorexa HOK
p ) H https://m.edsoo.ru/af5fa389
3JIEKTPOCTATHYECKOTO OIS
CBs13b HAIPSHKEHHOCTH TIOJIS U

99 a3HOCTH ITOTCHIUAIIOB IS bubmorexa [IOK
P H a https://m.edsoo.ru/df7a6838
AIEKTPOCTATHYECKOTO OIS

100 [Ipunnun cynepno3unuu bubmuoreka [IOK
ANEKTPUYECKHUX TOJEH https://m.edsoo.ru/Ocfe4a6c

bubnmorexa LIOK

101 P

CHICHHE 3311 https://m.edsoo.ru/5a582263

102 [Tone Toueunoro 3apsiaa. [Tone bubnnorexa [JOK
PaBHOMEPHO 3apsKEHHOU cepbl https://m.edso0.ru/b297b5c3
[Tone paBHOMEPHO 3apsHKEHHOTO 110

103 06LéMp mapa Ilj'Ione paBHOMe HO bubmorexa I[JOK

y E) ) p . p https://m.edsoo.ru/f7a665ee
3apsHKEHHON OECKOHEUHOM TII0CKOCTH
b K
104 [IpoBOAHMKY B 3EKTPOCTATUUECKOM nommorexa [O

https://m.edso0.ru/32405eab
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noJie. Y CIIOBHE PABHOBECHS 3aps/IOB

JIMBIEKTPUKHU U ITOJIYIIPOBOJHUKH B

bubnunoreka LIOK

105
3JIEKTPOCTATUYECKOM I10JIe https://m.edso0.ru/060ebab5
Konpnencarop. D1neKkTpoéMKOCTh
106 KOHJCHCATOpa. DIEKTPOEMKOCTD bubmmorexa [JOK
A pa- P https://m.eds00.ru/845b4f73
MJIOCKOTO KOHAEHcaTopa
107 [TapannensHOE coequHEHNE bubnmnoreka HOK
KOHJIECHCATOPOB https://m.edsoo.ru/d11e8ce7
108 ITocnemoBaTebHOE COSTUHEHIE bubnunoreka LIOK
KOHJICHCATOPOB https://m.eds00.ru/1e992920
109 DHeprus 3apsHKeHHOT0 KOHAEHCAaTopa bubmmorexa [IOK
P P A P https://m.edsoo.ru/73a34f18
bubnunoreka LIOK
110 Pemenue 3amau https://m.edsoo.ru/5fb2ach5
https://m.edso00.ru/27434040
111 JIBrKeHHe 3apsyKEHHON 4acTULBI B bubnuoreka [IOK
OJHOPOJIHOM BJIEKTPUUECKOM IT0JIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
113 O00011eHNe U cCUCTEMaTU3ALNS 3HAHUI bubmmoreka IIOK
o Teme "DnekTpuueckoe mnoie" https://m.edso0.ru/5752603f
114 KonrponbHas pabora no reme bubmuoreka [IOK
"DnexkTpuueckoe mosie" https://m.edsoo.ru/cefe90e9
Cuina Toka. [TocTossHHBIN TOK. Y CIOBHS
115 CYILIECTBOBaHUS TOCTOSIHHOTO brbmmorexa LTOK
ym https://m.edsoo.ru/233311b5
3JIEKTPUYECKOTO TOKA
but6mmorekxa [IOK
116 141 .H
crowmikit Toka. Hanpsikere u 3/1C https://m.eds00.ru/0839a115
117 3akoH OMa AJ1s yyacTKa LEmnHu. bu6muoreka [JOK
DIIEKTPUUECKOE CONIPOTUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBUCHUMOCTb COITPOTUBIICHUS bu6muoreka [JOK
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OJIHOPOJIHOTO TIPOBOJIHHUKA OT €T0
JJIMHBI U TJI0aan Honepequro

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

CeueHUs
119 VY nenpHOE CONPOTUBIICHHUE BELIECTBA. bu6nunorexa LIOK
Penrenue 3amau https://m.edso0.ru/437f8300
120 [TocnenoBarenvHOE, MapaiesbHOE, bubnunorexa LIOK
CMEIIIAHHOE COEIMHEHNE POBOITHUKOB https://m.edso0.ru/236f7e07
121 Pacuér pa3BeTBIIEHHBIX JIEKTPUUECKUX bubnuoreka [JOK
neneii. [Ipasuna Kupxroga https://m.edso0.ru/1794cf37
bu6nmoreka IIOK
122 P
CHICHHC Safat https://m.edso0.ru/3881b469
123 PaGora snexkTpruyeckoro Toka. 3aKoH bubnnorexa [JOK
xoyns —Jlenna https://m.edsoo.ru/a3605c5c
bubnunoreka LIOK
124 Pemenne sanas https://m.edso0.ru/6761bfOf
MOITHOCTP JEKTPUUYECKOTO TOKA.
125 TermoBass MOIHOCTD, BRIAEIIEMAs Ha bubmorexa HOK
H > BRUL https://m.edso00.ru/99750a6f
pe3ucrope
bubmmoteka IIOK
126 Pemenne sanas https://m.edsoo.ru/eb72fc24
127 OJ1C 1 BHyTpEeHHEE CONIPOTUBIICHHE bubmuoreka [IOK
HCTOYHHKA TOKA https://m.edso0.ru/72d453af
128 3akon OMa 11 TOJTHOM (3aMKHYTOM ) bubnnorexa [JOK
AIEKTPUYECKOM LETH https://m.edsoo.ru/221f40fb
bu6nmorexa LIOK
129 Pemenue sanas https://m.edso0.ru/3580b679
bubnunorexa LIOK
1 M
30 OTIHOCTL MCTOUHMKA TOKA https://m.edsoo.ru/a0ae51d8
131 KopoTtkoe 3aMbIkanne bubmmorexa TIOK

https://m.edso00.ru/546f5632
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but6mmoreka [IOK

132 Konnencarop B 11enu NoCTOSSHHOTO TOKa https://m.edsoo.ru/35368f3e
bubnunorexa LIOK
1 P
33 cHcHie sazat https://m.eds00.ru/4410cef0
Pemenue 3agau no teme "llocTostHHBIN bubmuorexa [IOK
134 . \
ANEKTPUYECKUN TOK https://m.edsoo.ru/a7340a29
135 Pemenwne 3agau mo teme "llocTossHHBIN bubmuorexa [IOK
3NIEKTPUYECKUM TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3amau mo teme "IlocTOSTHHBIHM bubnunoreka LIOK
3IEKTPUYECKUM TOK" https://m.edso0.ru/eb5d4687
O0o001IeHNEe U CHCTeMAaTU3alns 3HAHUN
137 1o TeMe "I10CTOSTHHBIN 2IIeKTPUUISCKUI bubmorexa HOK
" P https://m.edso0.ru/bfd7a050
TOK
138 KoHTpoinbHas pabora 1o Teme bubnnoreka [JOK
"ITocTosIHHBIN AMEKTpUYECKUil TOK" https://m.edsoo.ru/1885ddf1
DIeKTpuUecKasi MPOBOAUMOCTD
139 asnntlloHLIx BE e(f)TB Z;[neKT WYECKUI bubmmorexa [JOK
P . ' P https://m.edsoo.ru/da794295
TOK B MeTa/ax. CBepXIpOBOIUMOCTh
DNEKTPUYECKHUIA TOK B paCTBOPAX H
140 acIuiaBax dJIEKTPOJIUTOB. 3aKOHBI bubmorexa LOK
P P ' https://m.eds00.ru/4b423491
®Dapanes 175 dIEKTPOIU3a
bubmmoteka IIOK
141 6] i !
FICKTPMHCCRHII TOK B rasax. Lutasma https://m.eds00.ru/92d92f76
142 DIIEKTPUUECKHI TOK B BaKyyMe. bubmuoreka [IOK
Bakyymabie npubopbl https://m.edso0.ru/2E+160
143 DNEKTPUYECKUN TOK B bubnuorexa [IOK
MIOJIYTIPOBOIHUKAX https://m.edso0o.ru/ab61c660
bubnmnorexa LIOK
144 IT
OJIYIPOBOTHUKOBBIE IPUOOPHI https://m.eds00.ru/83622200
145 ®u3nyecKkuil NPakTUKYM II0 TEME Bbubmuoteka [JOK
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"MU3MepeHune Cuibl TOKa U HApsHKEHUS
B IIeNI1 IOCTOSIHHOTO TOKA MPU OMOIIU
AHAJIOTOBBIX U IU(POBBIX
U3MEPUTENBHBIX PUOOPOB" HITH
"3HaKOMCTBO C U(PPOBOIA
nabopaTtopueii 1o ¢pusuke. [Ipumepst
U3MepeHus PU3NYECKUX BEJIUUUH MIPU
MOMOIIN KOMITbIOTEPHBIX JaTYUKOB"

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

146

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOIO JBUKECHHUSI
C LIeJIbI0 OIPE/IeNICHHsI MTHOBEHHOM
ckopocth"

bu6nunorexa LIOK
https://m.edsoo.ru/f6292f5f

147

148

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHue yCKOpeHuUs Mpu
MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
JIBMDKCHHUH 110 HAKJIOHHOM IIJIOCKOCTH"
nm "HccnegoBanue 3aBUCUMOCTH ITYTH
OT BPEMEHH NPU PABHOYCKOPEHHOM
IBHKeHUH"

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3mepenue yckopeHHus cBOOOIHOTO
nafgeHus" wim "M3ydenue nBUKEHUsS
Tesa, OpOIIEeHHOTO TOPU30HTAIBHO"

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

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

149

150

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3y4yeHue ABUKEHUS Tea 1o
OKPYKHOCTH C ITIOCTOSIHHOM 110 MOJYJIIO
ckopocThio" unu "Hecnenosanue
3aBHCUMOCTH NEepHOAa 00paIeHUs
KOHMYECKOI'0 MasiTHUKA OT €ro
napamMeTpoB"”

Pu3n4eCcKuil IPAKTUKYM 110 TEME

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

bu6nunorexa LIOK



https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514

"NU3MepeHne paBHOAEHCTBYIOIIEH CHJTBI
IpY ABIKEHUH OpycKa Mo HAaKJIOHHON
wiockocTy" wnu "lIpoBepka runoressl o
HC3aBUCUMOCTH BPpCMCHU JIBUKCHU
Opycka o HaKJIOHHOH IJIOCKOCTH Ha
3aJJaHHOE PACCTOSTHUE OT €ro Macchl"

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

151

152

153

Pu3n4eCcKul IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH CHJT
YIPYroCTH, BO3HUKAIOIINX B MPYKUHE U
pEe3UHOBOM 00pa3sIe, OT UX
nedopmanun nin "Mzydenue
JBUKEHHS CUCTEMBI TE€J, CBI3aHHBIX
HUTBIO, IEPEKUHYTOHN Yepe3 JIErKuit
010K"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue ko3P uirienTa TpeHus mno
BEJIMUMHE YIIIOBOTO KO3 uirenta
3aBucumoctd Frp(N)" wim
"HccnenoBanue ABMKEHUS OpycKa 1o
HAKJIOHHOH TJIOCKOCTH C TIEPEMEHHBIM
KO3 (UIIMEHTOM TpEeHUs" UIn
"N3yuenune qBUKEHUS IPpy3a Ha BaLy C
TpeHuem"

Du3nYeCKUu IPAKTUKYM I10 TEME
"HccnenoBaHue ycioBU paBHOBECHUS
TBEPAOIO TeJA, UMEIOLIETO OCh
BpanieHus" win "KoHcTpynpoBaHue
KPOHILTEHHOB U Pacy€T CUJl ynmpyroctu"
niu "M3ydeHne ycToiunBoCTH
TBEPAOIO TeJa, UMEIOILETO MJI0Lab
onops!"

bu6nunorexa LIOK
https://m.edsoo.ru/b55b81al

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

but6mmorekxa [IOK
https://m.edsoo.ru/4a04f4f7
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154

155

DuU3nyeCcKui MPAKTUKYM 110 TEME
"M3MepeHune UMITyJIbca Tena Mo
TopMo3HOMY yTu" unu "M3mepenue
CHUJIBI TATH, CKOPOCTU MOJEIIN
AIIEKTPOMOOWIISI U MOIITHOCTH CHITBI
Taru" unu "CpaBHEHHE U3MEHEHUSI
UMITYJIbCA TeJla C UMITYJIbCOM CHJIBI"
unu "MccnenoBanue COXpaHeHUs
UMITYJIbCA MPU YIIPYTOM
B3aumoieicTBun" unu "M3mepenue
KMHETUYECKON IHEPTUH Tea Mo
TOPMO3HOMY ITyTH"

Ou3nyecKkuil MPakTUKYM 0 TEME
"M3y4yeHne n30TepMUYECKOTO MpoIiecca
(PEKOMEHI0BaHO UCIOJIb30BAHUE

1 poBoi 1abopaTopun)" WiH
"N3yuenre n30X0pHOTro Mpoiecca" uin
"N3yuenune nzobapHoro nporecca’ uiu
"IIpoBepka ypaBHEHUS COCTOSTHUS"

bu6nunorexa LIOK
https://m.edsoo.ru/856fb28e

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

156

157

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"U3mepenue yaenpHoi TernaoéMkoctu"
i "UccnenoBanue nporecca
OCTBHIBaHUS BellecTBa" WK
"UccnenoBanue aquabaTHoro
npouecca" win "M3yuenune
B3alMOCBS3U SHEPTUU
MEXXMOJIEKYJIIPHOTO B3aUMOJIEHCTBUS U
TEMIIEPATYPHI KUIIEHUS )KUIKOCTEN"
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4eHne 3aKOHOMEPHOCTEN
UCHIapEHNUs KUAKOCTEN" Nin

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

but6mmorekxa [IOK
https://m.edsoo.ru/6bl1a23b5
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"U3mepenue yeabHON TEMI0ThI
raBiaeHus apaa" win "Usyuenue
CBOICTB HACBIILIEHHBIX ApOB" WU
"N3mepenue abCOMIOTHOM BIAXKHOCTH
BO3/1yXa M OIICHKAa MacChl ITapoB B
nomMemenun". Mamepenue

K03 uImeHTa NTOBEPXHOCTHOTO
HATSDKCHUS

158

159

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaGntonenue npeBpalieHus 3JHepruu
3apsHDKEHHOTO KOHJICHCATOPa B SHEPTHIO
M3JIy4E€HHS CBETOAMOA" WU
"N3yueHune npoTeKaHus TOKa B LIETIH,
cojeprkalieil KoHjaeHcatop' uiu
"Pacnipenenenue pasHocTu
NOTEHLUAJIOB (HaNpsyKEHUs ) IPU
IIOCJIEIOBATEIILbHOM COCIUHCHUN
KOHJIEHCAaTOpoB"

Du3nUeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue cMeIIaHHOTO
COCTMHEHUS PE3UCTOPOB" WK
"N3MepeHue yaeabHOro COPOTUBICHUS
npoBoaHukoB" wiu "MccnenoBanue
3aBUCHUMOCTH CHJIbI TOKA OT
HaANPsDKEHUS AJIs JTaMITbl HAKaJIMBaHUA "

bubmuoreka [IOK
https://m.edsoo.ru/ec424377

bubnuoreka [{OK
https://m.edsoo.ru/2b179d98

160

Pu3NYecKuil IPAKTUKYM 110 TEME
"HaGnronenue anekTponunza’ wim
"N3mepenue 3apsaa OJTHOBAJIEHTHOTO
noHa" unu "HccnenoBanue
3aBUCUMOCTH COIIPOTUBIICHUS
TEPMOPE3UCTOPA OT TEMIIEPATYphl" WiIN

but6mmorexa [IOK
https://m.edsoo.ru/64b6e901
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"CHATHE BOJBT-aMIIEPHOU
XapaKTepUCTHKHU Auoaa"

PesepBHbIil ypok. O0001ICHHE U

bubnunoreka LIOK

161 CcHCTeMaTH3allys 3HaHUH 110 TeMe
" LI" https://m.edsoo.ru/ed017d93
Kunemaruka
PesepBHbIil ypok. O000IICHHE 1
162 CI/ICTEM&TI/ISZEI/IH 3HAHUM 110 TEME bubmorexa LIOK
" " https://m.edso00.ru/3149956b
Jmnamuka
PesepBHbIil ypok. O000IICHHE 1
163 CI/ICTI;MaTI/BZII_:I/I}I 3HAHUH 110 TeMe bubnnorexa HOK
" " https://m.eds00.ru/0f9752ac
Craruka TBEpAO0ro Teia
PesepBurblii ypok. O00011I€HIE U
P P . bubnuoreka [{OK
164 CUCTEMAaTH3alMs 3HAHUH 110 TeMe
https://m.edsoo.ru/6c0df9cc
"3aKOHbBI COXpaHEHUs B MEXaHUKe"
PesepBusiit ypok. O60011eHNE U
165 CHCTEeMaTU3alMs 3HaHUH 110 TeMe bubnuoreka [{OK
"OCHOBBI MOJIEKYJIIPHOKUHETUYECKON https://m.edsoo.ru/de148976
Teopun"
PeseprHbIil ypok. O6001IeHNE 1
166 CI/ICTEMaTI/BZp Ysl 3HaHWH 10 TeMe bubmorexa HOK
" 3 " https://m.edsoo.ru/Obcc77cl
Tepmoannamuka. TernioBbIe MAITUHBI
Peseprubiit ypok. O60011eHIE U
167 CHCTEeMaTH3alMs 3HaHUH 110 TeMe bubmmoteka IIOK
"ArperatHble COCTOSIHUSI BEIIECTBA. https://m.edso0.ru/59ca5c91
®da30BbIe IEPEXOBI"
PesepBurrii ypok. O000111€HIE U
168 CI/ICTIe)MaTmZEHsI 3HAHHH 110 TeMe bubnnorexa LOK
" " https://m.edsoo.ru/f2381c0c
DIIEKTPUYECKOE MOJIe
PesepBurrii ypok. O000111€HIE U
P P . bubmuoreka [{OK
169 CHUCTEMaTH3alis 3HAHUH 110 TeMe

"TTocTosSTHHBIN AMEeKTpUYeCKUil TOK"

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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16

but6mmoreka [IOK
https://m.edsoo.ru/cc7681d4
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM OBPA30OBATEJIBHOM
INPOI'PAMMBI 10 KJIACC

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 (OPMHPOBAHUU COBPEMEHHOH HaydyHOH KapTHWHBI MHpa, B
Pa3BUTUHU COBPEMEHHOM TEXHUKH U TEXHOJIOTUH, B IIPAKTUYECKOHN ACSITEIBHOCTHU JII0IEH

Y4uThIBaTh TPaHUIBl NPUMEHEHHUS U3YYEHHBIX (DU3MUECKUX MOJIeNel: MaTepuaibHas TOYKa, MHepUuaibHas cucTeMa
oTcuéTa, a0CONMIOTHO TBEPAOE TEJO, MACANBHBIN ra3; MOIEIU CTPOSHUS Ta30B, KUIAKOCTEH U TBEPABIX TEIN, TOUYCUHBIH
ANEKTPUUYECKUH 3apsil — MPU PelIeHUH PU3NYECKUX 33124

10.3

10.4

10.5

10.6

Pacnio3naBate ¢usnueckue sBiaeHUS (MPOIECChI) M OOBSICHATH MX HAa OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJSPHO-
KHHETHYECKOM TEOpUHM CTPOCHMS BEIIECTBA M JJIEKTPOJMHAMUKHU: PAaBHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIUHEHHOE
JBUKEHHE, CBOOOHOE MaJICHHE TeJ, IBUKEHHE M0 OKPY>KHOCTH, MHEPLIUA, B3auMoeicTBre Tei; nuddy3us, 6poyHOBCKOE
JIBUKEHHE, CTPOCHUE KUAKOCTEW M TBEPABIX Tell, U3MEHEHHEe 0O0bEMa Tel NpU HAarpeBaHMM (OXJIAXKIEHUU), TEIJIOBOE
paBHOBecHe, HCIApeHue, KOHJACHCAIUs, IUIaBICHHE, KPUCTAIM3allvs, KWUIIEHHE, BJIAXKHOCTb BO3/lyXa, MOBBIIICHUE
JABJICHUS Ta3a MPU €ro HarpeBaHHH B 3aKPBITOM COCYJIE, CBA3b MEXKIY MapaMeTpaMHu COCTOSHUS ra3a B M30IPOIEcCax;
AIIEKTpU3alUs TeN, B3aUMOJCHCTBHE 3aps10B

OmnuceIBaTh MEXaHUYECKOE ABUIKCHUC, UCIIOJIb3YH (bI/I3I/I"IeCKI/Ie BCJIIMYUHBI: KOOpJAUHATA, IIyTh, NICPEMCIICHUC, CKOPOCTh,
YCKOPEHUEC, MacCa TeEjla, CHUJIa, UMITYJIbC TCJId, KHWHCTUYCCKAA DHCPIUsA, INOTCHIHUAJIbHAA SHCPTHA, MCXAHUYICCKast pa60Ta,
MEXAaHUYCCKasA MOIIHOCTBH, IIPU OIHNCAHHUU IIPaBUIIBHO TPAKTOBATH (bH3quCKHﬁ CMBICJI HCIIOJIb3YEMBIX BCJIWYNH, HX
0003HaYCHHS U CIANHHUIIBI, HAXOJINTb (1)OpMyJ'H>I, CBA3BIBAIOIIUC NAHHYIO (I)I/I3I/I‘leCKYIO BCJIIMYUHY C APYTUMU BCIMYNHAMU

OnuceIBaTh HU3YUCHHBIC TCIIIOBBIC CBOMCTBA T€JI U TEMIOBBIE SABJICHUS, UCTIOJIb3YH (bI/ISI/I‘leCKI/Ie BCJIIMYHHLBI: JAaBJICHUC I'a3a,
TEMIICpATypa, CPCAHAA KHUHCTHUUCCKAss OJHCPIrUsA XaOTHYCCKOI'0 IABWIKCHUA MOJICKYJ, CPECAHCKBAApPATHUYHAA CKOPOCTH
MOJICKYJI, KOJUYCCTBO TCIJIOTHI, BHYTPCHHIAS SHCPIHA, pa60Ta rasa, KO3(I)(I)I/II_[I/IGHT MMOJIE3HOI'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 JSJICKTPUYCCKUC CBOIMCTBA BEIIECTBA U QJICKTPHUYCCKUC SBJICHUSA (HpOLICCCBI), HCIIOJIb3YA
(I)I/IBI/ILICCKI/IC BCIIMYHHBI: BHCKTpI/I“IeCKHﬁ 3apsan, JSJCKTPUUCCKOC TIO0JIC, HaHpﬂ)KéHHOCTL noJjisi, IMOTCHIHaJl, Pa3HOCTb
MOTCHUHUAJIOB, NIPpHU OMMMCAHHUU MPAaBHUIIBHO 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 (PU3MUECKHE MPOILECCHl U SIBJICHUS, HUCIONB3Ys (PU3MUECKHe 3aKOHBI M TPHUHIIMIBL 3aKOH BCEMHUPHOTO
tarotenusi, |, Il u Il 3axkonsl HproTOoHa, 3aKOH COXpaHEHHs MEXAHMUYECKOW SHEPIHH, 3aKOH COXPAHEHHS HMIYJbCa,
MNPUHIUIT CYNEPIIO3UIMU CWJI, TPUHLIUI PABHOINPABUS HHEPLUHUAIBHBIX CHCTEM OTCUETa; MOJEKYJISIPHO-KHUHETUYECKYIO
TEOPHUIO0 CTPOCHHMS BEIIECTBA, I'a30BbI€ 3aKOHBI, CBSI3b CPEIHEW KUHETUYECKON HPHEPTHH TEIUIOBOTO JBHUXKEHUS MOJIEKYIN C
a0COJIFOTHOW TeMIIEPaTypOid, MEPBBIA 3aKOH TEPMOJUHAMUKH; 3aKOH COXPAaHEHHUSI JIEKTPUUECKOro 3apsa, 3akoH KynoHa;
P 3TOM pa3iuyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHWE W YCIOBUS (TPaHMIIBI,
00J1aCTH) TPUMEHUMOCTH

10.8

10.9

10.10

OOBACHATH OCHOBHBIC NPUHIMIIBI JCHCTBHS MAILIMH, NMPHOOPOB M TEXHUYECKUX YCTPOWCTB; Pa3INYaTh YCIOBHUSA HX
0€30MacCHOr0 UCNOJIb30BaHMs B [IOBCEHEBHON KU3HU

BBINOTHATE 3KCHEPUMEHTHI 10 HCCIEAOBaHUI0 (PU3MYECKUX SIBICHUM M MPOLIECCOB C HCIOJB30BAHUEM IMPSIMBIX U
KOCBEHHBIX M3MEpEeHUil; mpu 3ToM GopMynupoBath npobiemy (3agady) U TUIOTe3y Y4eOHOTo AKCIEpUMEHTa, coOuparh
YCTAHOBKY U3 MPEJIOKEHHOTO 000PYAOBAHMS, TPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

OCYH_IGCTBJ'ISITB NpsAMBbIC MU KOCBCHHBLIC H3MCPCHUA (i)I/ISI/I‘leCKI/IX BCIIMYMH, IIpHU 3TOM BBI6I/IpaTI> OIITHUMAJIBHEIN CIIOCO0
HU3MCPCHHA U UCIIOJIb30BaTh U3BCCTHBLIC MCTO/AbI OLICHKH HOFpCIJ.IHOCTGﬁ I/I3MepeHI/II71

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIY (PU3MUECKUMHU BEIMYMHAMHU C KCIOJIB30BAHUEM TMPSIMBIX H3MEPEHUI; MPU ITOM
KOHCTPYHPOBATh YCTAaHOBKY, PUKCHPOBATH PE3YJbTATHI MOTYYCHHON 3aBUCUMOCTH (PU3NICCKUX BEIUYHH B BUJIC TAOJIUIl U
rpaduKoB, IeNIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIICIOBAHHMSI

10.12

10.13

10.14

Cobmronats mpaBmiia 0€30MIaCHOTO TPyZAa MPH MPOBEIESHUH HCCIEIOBAHUN B paMKaxX y4eOHOTo JKCIIepHMEHTa, Y4eOHO-
WCCJICIOBATEIILCKONM M TPOCKTHOW JEATSIBHOCTH C HCIIOJIb30BAHUEM HW3MEPHUTEIIBHBIX YCTPOWCTB U J1ab0paTOpHOTO
000pyI0BaHUS

Pemate pacu€rHble 3aauyl ¢ SBHO 3aJJaHHOM (U3NYECKON MOJIENbIO, UCHOb3Ys (U3NUYECKHUE 3aKOHBI M MPUHIUIBI; HA
OCHOBE aHajlu3a YCIIOBHUS 3aJauyd BBIOMpaTh (U3NYECKYI0 MOJAEb, BBIIENATH (U3NYECKHE BEIUYMHBI U (POPMYIIBI,
HeoOXoauMble il €€ pelleHUus, MPOBOJUTh PAcu€Thl U OLEHUBATh PEANbHOCTh MOJYYEHHOI'O 3HA4Y€HUs (U3HUECKOM
BEJINYUHBI

Pemrate KadyecTBEHHBIE 3aJa4H: BBICTPANBATL JIOTUYCCKU HCIIPOTHUBOPCUNBYIO MLCIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha
HN3YUCHHBIC 3aKOHBI, 3aKOHOMCPHOCTHU U q)HBHqCCKI/IC SABJICHUA

10.15

Hcnonp30BaTh NpHU pelIeHUH Y4eOHBIX 3aJad COBPEMEHHbIE HH()OPMAIlMOHHBIE TEXHOJOTMM JUIsl  TIOHMCKa,
CTPYKTYpUPOBAHHUS, UHTEPIIPETALIMM U TPEACTaBICHUS Y4eOHON M HAyYHO-NONYJISpPHON MHGOpMAIUH, MOTYYEHHON W3
Pa3IMYHBIX UCTOYHUKOB; KPUTHUECKH aHAJIM3UPOBATh MOTydaeMyro HH(OopMaIuio

10.16

[TpuBOIUTH IPUMEPHI BKJIa/a POCCUHUCKHUX U 3apyOekHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE MPOILIECCOB
OKPY’KaIOIIIeT0 MUPA, B pa3BUTHE TEXHUKN U TEXHOJIOTUM




10.17

10.18

Hcnonp3oBaTh TeopeTHUeCcKHe 3HAHHUA MO (U3MKE B MOBCEIHEBHOM XHU3HU JUIsl oOecnedeHus Oe30MacHOCTU IpHU
oOpamieHun C mnpuOopaMM W TEXHUYECKHMMM YCTPOMCTBaMH, JUIS COXPAaHEHHsS 3I0pOBbSI U COOJIIOJCHUS HOPM
IKOJIOTMUYECKOTO MIOBEJIEHUS B OKPY’KaIOILEH cpefie

PaGoraTe B rpynme ¢ BBIIOJHEHHWEM pa3IUYHBIX COLMANIBHBIX PpOJIeH, IMJIAHUPOBaTh PabOTy TPYIIIbI, PALMOHAIBHO

pacnpenensiTs 0013aHHOCTH M IUIAHUPOBAThH JAESITEIbHOCTh B HECTAHAAPTHBIX CHUTYalMsX, aJeKBATHO OIICHUBATh BKJIAJl
Ka)KJO0r0 U3 YUaCTHUKOB IPYIIIBI B PEHICHUE pacCCMAaTPUBAEMO MPOOIIEMbI




IPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon Koxa npoBepsiemoro
paszaesa  3j1eMeHTa

IIpoBepsiemMble 3J1eMeHTHI COleP:KAHUS

OU3NKA 1 METOIbI HAYYHOI'O [IO3HAHU A

®dusuka — Hayka o npupoze. Hayunbie MeTOIpI MO3HAHUA OKpYKatouiero mupa. Posib sxcnepumenTa

11 U TEOPHH B Ipoliecce MO3HAHUS MPUPOIbL. IKCIIEPUMEHT B (pu3mKe
1 MonenupoBanue (HU3MUECKUX SBICHUHN W mporeccoB. Hayunsie runore3sl. Ousnyueckrue 3aKOHBI U
12 Teopuu. ['paHHIBI TPUMEHUMOCTH (QHU3NYEeCKHX 3aKoHOB. [IpunHnun coorBercTBUs. Ponb U MecTo
' ¢usuku B GOPMUPOBAHUN COBPEMEHHOW HAYYHOW KapTUHBI MUpPA, B MPAKTUYECKOW AESITENbHOCTU
JIoneun
2 MEXAHUKA
KMHEMATHUKA
911 Mexannueckoe JBHkeHHE. OTHOCUTENBHOCTh MEXaHMUYECKOro JABMKeHus. Cucrema oOTcuéra.
o Tpaexropus
912 [Tepemernienne, cKopocTh (CpeaHsisl CKOPOCTb, MTHOBEHHAs! CKOPOCTh) UM YCKOPEHHE MaTepuaibHON
o TOYKH, UX MPOEKIUU Ha OCH CUCTEMBI KoopAuHaT. Cll0)KeHHEe IEPEMELIEHUM U CII0KEHHE CKOpPOCTel
913 PaBHOMEpHOE 1 paBHOYCKOpEHHOE MpsIMOJIMHENHHOe BHkeHue. ['paduku 3aBUCUMOCTH KOOpAMHAT,
o CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEIIECHNS MaTEPUATILHON TOUKH OT BPEMEHU
2.1 214 CBobomHOe masieHue. Y CKopeHue CBOOOTHOTO M ACHUS
915 KpuBonunueiinoe nBuxkeHue. PaBHOMEpHOE MABMIJKEHHE MaTEpUAIbHOM TOYKH IO OKPYXHOCTH.
o YrioBast CKOpOCTh, TMHENHAs CKOpocTh. [leprnoa n yactora. LleHTpoCcTpeMHUTENIBHOE YCKOPEHHE
2.16 TexHUueckue ycTpoiCcTBa: CIIUAOMETP, ABM)KEHNE CHAPSOB, LIEITHbIE U PEMEHHBIE NTepe1aun
[Tpaktuueckue paboTel. 3mMepeHrne MTHOBEHHOW CKOpOCTH. MccnemoBaHne COOTHOIICHUSI MEXKITY
917 NyTAMH, TPOMIEHHBIMH TEJIOM 3a T[OCJeN0BaTe/IbHbIE pAaBHbIE IPOMEXKYTKM BPEMEHHU TpU
o PAaBHOYCKOPEHHOM JIBH)KEHHH C HA4aJbHOM CKOPOCTBIO, PAaBHOM HYII0. M3ydeHue NIBHKEHUS
HIapuKa B BA3KOH kUIKOCTU. M3yueHne ABMKEHUS Tela, OpOIIEHHOTO TOPU30HTATbHO
2.2 JANHAMUKA




2.2.1

[Tpuniun otHocuTensHOocTH ["anunes. [lepoiii 3akoH HetoToHa. MIHEpuManbHbie CUCTEMBI OTCUETA

2.2.2 Macca Tena. Cuna. [IpuHuun cyneprno3uiuu cui
993 Bropoii 3akon HproToHa a1 MarepuaibHOW TOYKM B MHepHuaibHOW cucrteme otcuéra (MCO).
o Tperuii 3axoH Hpr0TOHA 1151 MATEPUATIBHBIX TOYCK
2.2.4 3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepas kocmuueckast ckopocTs. Bec tena
2.2.5 Cuua ynpyroctu. 3akoH ['yka
926 Cuna tpenus. Cyxoe TpeHue. Cuna TpeHHUs CKOJIbXKEHHUS M cuia TpeHus nokos. KoadpouiueHnt
o TpeHus. Cuiia CONpOTUBIICHUS IIPU ABMXKEHUM TeJla B )KUAKOCTH WJIU ra3e
2.2.7 [ToctynarenpHoO€e 1 BpallaTeabHOE ABMXKEHHUE a0COIIOTHO TBEPIOTO Tela
908 MoOMEeHT cuilbl OTHOCUTEIBHO OCH BpalieHus. [1ineuo cuiibl. YcinoBus paBHOBeCHs TBEPIOrO Tesla B
o NCO
2.2.9 TexHuueckue ycTpocTBa: MOAIUIHUKY, ABUKEHUE HCKYCCTBEHHBIX CITyTHUKOB
[TpakTdeckue paboThl. M3yueHue ABWKCHHs Opycka MO HAKJIOHHOW TUIOCKOCTH IO JCHCTBHEM
5910 HECKOJIbKUX cuil. MccrmenoBaHue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOMIMX B jae(opMupyemMoit
o NpYy>KMHE U PE3MHOBOM 00pasie, OT BeluuuHbl ux Jaedopmarnuu. MccnenoBanuwe ycaoBui
paBHOBECHsI TBEPJIOTO TEJA, HMEIOLIETO OCh BPAIICHHS
3AKOHbI COXPAHEHU S B MEXAHUKE
931 Hmnynbe MaTepualbHOW TOYKH, CHCTEMBl MaT€pHaJbHBIX TOUYeK. MMIynbc CHIBI 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 MaTepuaibHOM TOUKU. TeopeMao KUHETUYECKOM SHeprun
' 236 [TorenunanbHass sHeprus. IloTeHnuManbHas 5SHEpPrus ynpyro JAePOPMUPOBAHHON MPYKUHBI.
h [MoTeHIMaNTBHAS SHEPTHSI TeTa BOJIM3U TOBEPXHOCTH 3€MITH
937 [ToreHnanbHBIE ¥ HEMOTEHIMAIBHBIE CHJIBI. 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: ABMKEHHUE PAKET, BOJOMET, KOTEp, MPYKUHHBIN MHUCTOJIET
2.3.10 [TpakTuyeckue paboTsl. V3ydeHue cBs3M CKOpOCTe Tenm mpu Heynpyrom ynape. HMccienoBanue




CBsI3H pa6OTBI CHJIBI C U3MEHEHHEM MEXaHHMYSCKOU OHEpPIruu TCjia

3 MOJIEKVYJISIPHAS ®U3UKA U TEPMOAMHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH

311 OcHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYeCKON Teopuu. bpoyHoBckoe nBmwxkenue. Juddyzus.
o XapakTep JBUKEHHS U B3aUMOJICHCTBUS YaCTHUI] BEIIECTBA

312 Mogenu cTpoeHus Ta30B, KUAKOCTEH M TBEPIBIX T M OOBSCHEHHE CBOICTB BEIIECTBA HA OCHOBE
o 3THX MOJEIEH

3.1.3 Macca monekyn. KonndectBo BemectBa. [locrosanas ABoraapo

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

315 Monens uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KHUHETHYECKOW TEOPUH HI€aTbHOTO

3.1 o rasa

316 AOcomoTHas TeMIeparypa Kak Mepa cpeHe KHHETHYEeCKON SHEPTUH TEIIOBOTO JIBHKEHUS YaCTHII
o rasa. [lIkana Temneparyp Kenbpuna

3.1.7 Vpasuenue Knanelipona — Menzaeneesa. 3akoH JlanpToHa

318 ["azoBble 3akoHBI. M3ompoliecchl B HAEATbHOM Ta3e C TMOCTOSIHHBIM KOJMYECTBOM BEIIECTBA!
o U30TEpPMa, U30X0pa, u300apa

3.1.9 TexHu4eckre ycTpoiicTBa: TepMOMETP, OapOMETp

31.10 [Tpaktuyeckue paboTbl. M3mepeHue Macchl BO3AyXa B KiaccHOM komHate. HccienoBaHue
o 3aBHCHMOCTH MEX/Ty TTApaMeTPaMu COCTOSIHUSI Pa3peKEHHOTO Ta3a

OCHOBBI TEPMO/IMTHAMUKHA

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

3.2.2 KonngectBo TemioTsl v pabota. BHyTpeHHsIsI SHEpIrHsi 0IHOATOMHOTO UI€aIbHOTO Ta3a

3923 Bupl Teruionepenaun: TeIUIONPOBOIHOCT, KOHBEKIINS, H3ITydeHHE. TermnoéMKOCTh Tena. Y qenbHas

3.2 o TETUTOEMKOCTh BelecTBa. Pacu€r konndecTBa TEMIOTHI IPU TeTIonepeaade

394 IlepBbIil 3aKk0H TepMOAMHAMHUKHU. [IpuMeHeHnEe MepBOTro 3aKOHA TEPMOJMHAMUKHU K H30IpOIECCaM.

o I'padmueckast nHTEpHpETAIHs pabOTHI ra3a
TennoBble MamuHbl. [IpUHIMOBI IEHCTBHS TEMJIOBBIX MamMH. [IpeoOpa3zoBaHus 5>HEpPruu B
3.25 TerioBbiX MamuHax. Koaddunment nonesnoro aeiicrsus (nanee — KITJ1) ternmosoit Marmuabl. [{ukn

Kapno u ero KII/{




Bropoii 3akoH TepmoamHamuku. HeoOpaTMMOCTh TpOIIECCOB B MpUPOjE. 1eIIOBBIC JBUTATEIH.

326 DKOJIOTUYECKHE TIPOOIEMBI TEMIOIHEPTETUKH

397 TexHuueckue yCTpOWCTBA: JBHUraTelib BHYTPEHHETO CrOpaHus, OBITOBOM  XOJOAMIIBHUK,
o KOHIMIHOHED

3.2.8 [TpakTuyeckue paboTel. I3mepenue ynenbHO# TeIoéMKOCTH

AT'PEI'ATHBIE COCTOSHNW A BEILIECBA. ®A30BBIE ITEPEXO/IbI

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

3.3.2 AOcoroTHAs 1 OTHOCUTEIIbHAS BIAXXHOCTh BO3yXa. HackImeHHbIH map

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

3.3 h Kpuctayyibl. CoBpeMEHHbIE MaTepPHAIIbI

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

3.3.5 YpaBHEHHE TEIIOBOTO OajaHca

336 TexHUYECKHE YCTPOMCTBA: THUTPOMETP W TICHXPOMETpP, KaJIOPUMETP, TEXHOJOTHH MOyUeHUS
o COBPEMEHHBIX MaTE€pPHajOB, B TOM YHCIIE HAHOMATEPUAIOB, 1 HAHOTEXHOJIOTHH

3.3.7 [TpakTueckue padboThl. I3MepeHne BIaXHOCTH BO3AyXa

4 DJIEKTPOAMHAMUKA
DJIEKTPOCTATHUKA

4.1.1 DnekTpu3anus Tei. DIeKTPUIeCcKui 3aps. J(Ba Buaa dMEeKTPUUECKUX 3apsI0B

4.1.2 IIpoBOIHUMKY, TUBIIEKTPUKH U MOJIYIIPOBOAHUKH

413 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

4.1.4 BaumopeiictBue 3apsaoB. 3akon Kymona

415 Onektpuueckoe none. Hampsok€HHOCTh anmekTpudeckoro mons. [IpuHiun cymeprosuiuu. JlnHum

4.1 o HANPSDKEHHOCTH AJIEKTPUIECKOTO OIS

4.1.6 Pabora cui anekrpocraruyeckoro nosis. [lotenuuan. Paznocts noTeHnnanos

417 [IpoBOAHMKU ¥  JUDIEKTPUKA B TOCTOSHHOM OJEKTpHUECKOM mone. Jludnmekrpudeckas
o POHHUI[AEMOCTh

418 OnektpoéMkocTs. KonaeHcarop. D1eKTpOoEMKOCTh MIOCKOT0 KOHAEHCATOpa. DHEPrusl 3apsKEHHOTO
o KOHJICHCATopa

4.1.9 TexHUYECKHE YCTPOWMCTBA: DIIEKTPOCKOI, AIIEKTPOMETP, IJIEKTPOCTATHUECKAs 3allUTa, 3a3eMJICHHE




AIEKTPONPUOOPOB, KOHJAEHCATOP, KCEPOKC, CTPYHHBIN IPUHTEP

4.1.10 [TpakTuyeckue padoTel. M3mepeHue 31eKTpoEMKOCTH KOHIEHCaTOpa
OCTOSHHBIN DJIEKTPUYECKUN TOK. TOKU B PASJIMYHBIX CPEJIAX
491 VcinoBusl CyIIECTBOBaHUS IIOCTOSHHOTIO 3JeKTpHueckoro Toka. Mcrounuku Toka. Cuia TOKa.
o [TocTOSHHBII TOK
4.2.2 Hanpspkenue. 3akon Oma 17151 yyacTka Lenu
4.2.3 DEeKTpUYECKOE CONPOTUBIIEHUE. Y A€TIbHOE COPOTHUBIICHHUE BEIIECTBA
4.2.4 [TocnenoBarenbHOE, NapaieIbHOE, CMELIAHHOE COEIMHEHUE IIPOBOIHUKOB
4.2.5 Pa6ota snektpuueckoro Toka. 3akoH Jlxoyns — Jlenma
4.2.6 MOUIHOCTB 3JEKTPUIECKOTO TOKA
427 aNIeKTpoABIKYIIas cuna (nanee — 3J1C) U BHyTpeHHEe CONPOTUBIIEHNE UCTOYHHMKA TOKa. 3akoH OmMa
o JUTSI TIOJTHOM (3aMKHYTO#) 31ekTpudeckoil nenu. KopoTkoe 3ambikanue
DJEeKTpOHHAsT MPOBOJUMOCTh TBEPIBIX METAUIOB. 3aBHCUMOCTh CONPOTUBJIEHUS METAIJIOB OT
4.2 428 temneparypbl. CBepXIIpOBOIUMOCTh
4.2.9 DnexkTpuueckuil Tok B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB
4210 [TonynpoBonHuku. CoOCTBEHHAas M NPUMECHAs MPOBOJUMOCTh IOJYINPOBOJHUKOB. CBOMCTBa p-N
o nepexoa. [1omynpoBoIHUKOBbIE IPHOOPHI
4211 DNEKTPUUECKUN TOK B 3JIEKTPOIUTAX. DIEKTPOIUTHYECKAS TUCCOLMALINSL. DIIEKTPOIIU3
4212 OnexkTpudeckuil TOK B razax. CaMOCTOSTENbHBI U HECAMOCTOSITENbHBIN pa3psa. Pasnuunble THIBI
o CaMOCTOSTENLHOTO pa3psaaa. Monuaus. [Tnasma
TexHuueckue  ycTpOMCTBa: amrepMeTp,  BOJbTMETP,  peocTaT,  HMCTOYHUKH  TOKa,
4.2.13 3JIEKTpOHArpeBaTeNbHble MPUOOPHI, HIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETpP CONPOTUBIICHHUS,
BaKyyMHBII 1M0J1, TEPMHUCTOPHI U (POTOPE3UCTOPBI, TOTYIPOBOTHUKOBBIH TMOJ, TalbBaHUKA
4214 [TpakTrueckue paboThl. M3yueHne cMemanHoro CoeIMHEHNs PE3UCTOPOB.

N3mepenne DJIC ncTouHrKa TOKA U €r0 BHYTPEHHETO COMpoTuBIeHus. Habmoaenne anexrpoausa




IMPOBEPSIEMBIE HA EI'3 IIO ®U3UKE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI OCHOBHOH
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

CdopMHUpOBAaHHOCTh YMEHHI pacro3HaBaTh (U3WYECKUE SBICHHUS (IIPOLECChI) M OOBICHITH HMX Ha OCHOBE

HN3YUYCHHBIX 3aKOHOB

BH&I{GHI/IG OCHOBOIIOJIararomuMun (1)I/I3I/I‘I€CKI/IMI/I MNOHATHUAMU W BCJIMYUMHAMH, XAPAKTCPU3YIOIIUMU (1)I/I3I/I‘~I€CKI/IC

IMpoueCChl

ChopMUpOBaHHOCTh YMEHUH TPUMCHITh 3aKOHBI KJIACCUYCCKOW MEXaHWKH, MOJICKYJISIPHOW (U3HKH U
TEPMOJUHAMUKH, SJICKTPOAMHAMUKH, KBAHTOBOM (M3HMKU [UIsl aHaIM3a W OOBSICHEHUS SIBJICHUI MHUKpPOMHpA,
MaKpOMHpa U MeraMupa, pa3jindyaTh YCIoBHs (TpaHUIbI, 00JIaCTH) MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, TIOHUMATh
BceoOmmii xapaktep (yHIAMCHTAIBHBIX 3aKOHOB U OrPAHMYCHHOCTHh HKCIIOJNIB30BAHMSI YACTHBIX 3aKOHOB;

AHAJIN3UPOBATH (1)I/I3I/I‘ICCKI/IC MMpOoNHECChl, UCIIOJIb3YsT OCHOBHBIC ITOJIOKCHUS, 3aKOHbI 1 3aKOHOMCPHOCTHU

ChopMHUPOBAHHOCTH YMEHHS PA3IMYaTh YCIOBHS MPUMEHUMOCTH MOJIENEeH (PU3MUECKUX TEJ U MPOIECCOB (SIBICHUH)

ChopMHUpPOBAaHHOCT, YMEHHS peIIaTh PacuyE€THBIC 3a/ladyd C SIBHO 3aJaHHOM M HESBHO 3aJaHHON (U3HYECKOU
MOJIeIbI0: Ha OCHOBAaHMU aHajHW3a yCIOBHS BbIOWpaTh (U3MYECKHE MOJIEIH, OTBEYAroIIne TpeOOBaHUSAM 3a/adH,
OPUMEHSTh (OPMYJBI, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYyJaThl (U3MUECKUX TEOPHM MpH HCIOIH30BAHUH
MaTeMaTUYECKUX METOJOB PENIEHUd 3a]ay, NPOBOJAUTh PACYEThl HA OCHOBAaHMHM HMMEIOIIMXCS JaHHBIX,

AHAJIU3UPOBATD PE3YJIbTAThl U KOPPECKTUPOBATE MCTOABLI PCIICHUSA C y‘IéTOM MOJIYYCHHBIX PE3YJIbTAaTOB

Pemate kauecTBeHHBIC 3a1a4H, TPEOYIONTHE MPUMEHECHHS 3HAHUHM U3 Pa3HBIX pa3/iejoB MIKOJILHOTO Kypca (pu3uku, a
TAKX€ MHTETPALIMK 3HAHUHN U3 APYTUX TPEAMETOB €CTECTBEHHOHAYYHOIO IIUKJIA: BEICTPAUBAaTh JOTHYECKYIO LIEMOYKY

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

Bnagenne OCHOBHBIMH METOJaMU HAay4YHOro TI1O3HAaHU#A, HCIIOJIb3YCMbBIMHU B (I)I/I3I/II(CZ MMPpOBOAUTL MPSAMBIC U

KOCBCHHLIC U3MCPCHUA (pI/ISI/ILIeCKI/IX BCJIIMYHH, BLI6I/IpaSI ONTHUMAIIBHBIM CII0OCO0 HU3MCPCHUA U UCIIOJIB3Ys U3BCCTHBIC




METO/bI OLEHKH TMOTrpPEIIHOCTEH M3MEpPEeHHH, MPOBOIUTH MCCIIEJOBAHUE 3aBUCUMOCTEH (DU3MUYECKUX BEIMUYUH C
UCTIOJIb30BAaHUEM TMPSIMBIX H3MEPEHUH, OOBACHATH MOJMYYCHHBIE PE3YyJIbTAThl, UCHIONB3YS (U3NUYECKUE TEOpHUH,
3aKOHBI M IOHATUS, U JI€NaTh BBIBOJBI; COOMIOATh MpaBuiia 0€30MacHOro Tpya MpH MPOBEACHUN UCCIEJOBAaHUH B
paMKax y4eOHOro SKCIEpHUMEHTa MU Yy4eOHO-HUCCIIEOBATENILCKOM JESTEeIbHOCTH € MCIOJIb30BaHUEM LHM(POBBIX

U3MEPUTENIBHBIX YCTPOUCTB U TaOOPaTOPHOTO 000PYAOBAHUS

CdopMUpOBaHHOCTh YMEHHI aHAIU3UPOBATh U OICHUBATh IOCJIEJICTBUS OBITOBOM U IPOU3BOJCTBEHHOM
NeSITeIbHOCTH 4YEJIOBEKa, CBA3AHHOM C (DM3MYECKMMHU IPOLECCaMM, C TO3HMLUN SKOJIOTHYECKOH O0e301acHOCTH;
MPEACTABICHUI O pallMOHATIBLHOM MPUPOJIONOJIB30BAHUH, a TAK)KE Pa3yMHOM HCIOJIB30BAaHUM JIOCTHXKCHUN HAYKU U

TEXHOJIOTHI JIs I[aJ'IBHGfIIHCFo Pa3BUTHA YCTTIOBEYECKOI'O O6H_[CCTBa

OBnajseHrne pa3IMYHBIMUA CriocoO0amu paboTel ¢ HHPOpMAIUEH (QU3NIECKOrO CONEpKaHUs C WCIOIb30BAaHHEM
COBPEMEHHBIX WH(OPMAIIMOHHBIX TEXHOJIOTUH; Pa3BUTHE YMEHHI KPUTUYECKOTO aHaJIM3a U OIICHKH JIOCTOBEPHOCTH

nosrydyaeMoi nadopmanuu




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

Kona
pa3aeJia/TeMbl
1

11

Koa yaemenra

111

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

MEXAHUKA
KNMHEMATUKA

MexaHndeckoe JABHXKCHUC. OTHOCHUTEIHLHOCTh MEXaHHYSCKOT'O JABHKCHUS. 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

CKOpOCTB MaTCpHaHBHOﬁ TOYKHU:




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

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

Brrancnenue NEPEMEIICHHUS U ITYTU MaTepHaHBHOﬁ TOYKHU IIpH HpﬂMOJ’IHHCfIHOM JABHXKCHUU

BJIOJIb OCH X IO rpaduKy 3aBUCUMOCTH Vx(t)

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

At

114

Ao C .

a =—2= =(v,),". amangorm4HoO a, =(v, ', a.=(uv.)"
LAy ' ' B o
PaBHOMEpPHOE ITPAMONMHENHOE IBUKECHHE:
x(t) = xg + vout
115
Uy (t) — Vo, = const
1.16

P ABHOYCKOPCHHOC HpSIMOJ'II/IHCI\/'IHOe JABMKCHUC!




at

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

L)5:1' - Lﬁ‘x = zax [.1'2 —.1'1]

UI—U'-.

HPII IOBIDKEHINI B OTHOM HAIIPABIEHIIN ITVIE §= =+ < .f

k2

CBoOotHOE majieHue. Y CKOpeHHEe CBOOOHOTO TIaJICHHUS.

Vi v
: = 0
l g
Yo 61
0 Xo f—-

JIBuxkeHue tena, OpOIIEHHOT0 MO/ YIJIOM 0. K TOPU30HTY:

x(f)=x,+U, t=x,+tU,cosa-f

2 2

- i

117 [

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




KpuBonuneiinoe npuxenue. J[B>keHue MaTepuaibHOM TOUYKHU IO OKPY>KHOCTH.
VrioBas ¥ JIMHEWHAs] CKOPOCTh TOYKHU:

v = wR

[Ipu paBHOMEPHOM JIBUKEHUH TOUKH IO OKPY>KHOCTH

21 5
w=—=21v
T
1.1.8
. LleHTpocTpeMHUTEIbHOE YCKOPEHUE TOUKHU:
v?2 5
auc f = w*R
[TonHoe yckopeHne MaTepualbHON TOUKH
1.1.9 Trépnoe Teno. [locTynarenbHOE U BpalIaTeIbHOE IBUKEHHUE TBEPIOTO TEa
1.2 JANHAMUKA
191 Nuepunansubie cucremsl orcu€ra. [lepsbii 3axkoH HproTona. IIpuHUMII OTHOCHUTENBHOCTH
Tanmunes
Macca tena. IITOoTHOCTE BeliecTBa:
m
p==
1.2.2 4
Cwa. [IpuHIUTT CYTIEPIIO3HUITNH CHUT:
1.2.3 ” N >

FpaBHOAeﬂCTB = Fl + FZ +...




Bropoii 3akon HetoTona: 1yt MarepuanbHoit Touku B ICO

- -

F1 = maq
Ap = FAt
1.24
npu
F = const
_—{
F Fy
125 Tperuit 3akoH HproTOHA 17151 MaTEpUAIIBHBIX TOYEK:
Fip = =F
3aKOH BCEMUPHOTO TATOTEHUS: CHJIBI IIPUTSKEHUSI MEXKAY TOUYEUHBIMU MACCaMU PABHBI
m;m;
F=G 72
26 Cuna msokectu. LleHTp TsbkecTH Tenma. 3aBHCHMOCTh CHJIBI TSDKECTH OT BBICOTHI N Han
1.2.
MIOBEPXHOCTHIO TUTaHETHI paanycom RO:
GMm
mg =————
9= Ry + )2
127 Cuna ynpyroctu. 3akoH ['yka:




1.3

Cuina tpenusi. Cyxoe TpeHHe.

Cuna TPEHUS CKOJIBXKCHUSA:

Fp = uN
1238 Cuna TpeHus noKos:
Ep < uN
Koaddurment tpenns
[aBienue:
N
1.2.9 =—=
P=%
CTATHUKA
!
F
131 MOMEHT CHITBI OTHOCUTEIHHO OCH BPAIICHUS:
M| = Fl, e | — rutedo cuer
OTHOCHTEIIEHO OCH, TIpoxoisiiel uepe3 Touky O MmeprneHAnKyIIpHO PUCYHKY
LlenTp Macc tena. LleHTp Macc cucTemMbl MaTepUaTbHBIX TOYCK:
1.3.2 - -

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

Tm.




1.4

B onHOpoaHOM OJIE TSIKECTH

(g = const)

LOCHTP MACC TCJIa COBIAAACT C €ro HCHTPOM TAKCCTU

1.3.3

VYcnoBus paBHoBecus TBEpioro tena B MCO:

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

1]:"1 +F,+...=0
1.34 3akoH [lackans
HaBnenue B xuakoctu, nokosieiics 8 UCO:
135 P =Po tpgh
3akoH Apxumena:
FApX = _PBbITECH
1.3.6 €CIIM TEJO U XKHuIKocTh nokostrcs B UCO, To

141

FApx = ngBbITeCH

VYcioBue miaBadHus TEN
3AKOHBI COXPAHEHU S B MEXAHUKE

NMiynsc MaTepralbHON TOUKU:

p=mv




Nmnynbc cucteMsl Te:
3aKOH U3MEHEHUS U COXPAHCHMS UMITYJIbCA:
B ICO
Ap = A(pl + p2+' . ) = FlBHELHHAt + FZBHemHAt+' .-

B MCO , ecnu

143 Ap = A(py +p2+...) =0

, €CIIU
FlBHeLuH + FZBHemH+' = O
PeakTnBHOE nBIKEHHE
F
AF a
#HPar###l1.4.4
Pabota cuibl Ha MajIOM MepeMenIeHUN:
A=|}?'|- |A7|-cos o= F, - Ax




o F

D
MOIIHOCTE CUJIBI:

€CJIM 32 BpeMs

At
145
At
paboTa CUIIbI U3MEHSETCS Ha , TO MOLIHOCTh CHIIBI
Ad
P=—" =F-vu-coso
ﬁf Ar—
Kunetnyeckas SHEPIUsi MATEPUAIILHOM TOUKH:
. mv?  p?
KHWH 2 - zm
1.4.6

3aKOH N3MEHEHHS KMHETUYECKOW SHEPruu cucTeMbl MareprainbHbiX Touek: B MCO AEkuH =
Al +A2+ ..

147

[ToreHmanbHas SHeprus:
JUIS IOTEHIIMATIBHBIX CUII

A12 = E1n0TeHu - EZHOTeHu_: AEHOTeHu




1.5

1.4.8

151

EHOTeHu = mgh

kx?
EHOTeHu = T

Faex = B + Emmt—m-
B IICO AE\ex = Agcex HEOTEHLL CHIl»
B IICO AE,ex =0, eCIH Ascex menoresm. cax = 0

MEXAHUWYECKUE KOJIEFAHWA 1 BOJIHBI
['apmoHnueckne KosiebaHUsI MaTepHalbHOM TOUYKH
Kunemarnyeckoe onucanue:

x(f) = Asin( ot +o0,)

v () =x/.

a(f)=(v ), =—'xf)=a +ax=0,
TZIe X - CMEIICHUE U3 PABHOBECHSL.

JlnHamuyeckoe onrcaHue:

DTO 3HAYUT, YTO

HOTCHHI/IaJ'IBHaﬂ OHEPIusa MaTCpPIaJIBHOfI TOYKHU B OJHOPOJHOM IT0JIC TSAXKECTHU:

[ToreHnuanpHas SHEPTUS YIPYTo 1ehOPMUPOBAHHOTO TElIa:

3aKOH W3MEHEHHUS U COXPAHEHUSI MEXaHUYECKON SHEpruu:

AMmtyaa u - ¢asa

KOJICOAHMIA.




DHepreTuyecKoe OMUCaHNe (3aKOH COXPaHEHHS MEXaHUIECKOW SYHEPTHN ):

-

1:H+£_nqm_ﬁcd B

2 2 2 2

CBsI3b aMILUTUTY/IbI KOJICOAHHMI CMEIICHUST MaTepUAIbHOM TOYKH C aMIUIMTYAaMHU KoJjieOaHui e

CKOPOCTHU M YCKOPECHHS:

Upe =04, a__ =4

ITepuon 1 yacToTa KoJieOaHUH:

Hepﬂoz[ MaJIbIX CBO60,I[HLIX KOJIEOAHNHM MAaTEMAaTHYECKOTO MasTHHKA:

|
1.5.2 T= 2:[\/:
g
[Tepuoxa cBOOOIHBIX KOeOaHUI NPYKUHHOTO MAasiTHUKA:
m
I =2n|—
k
1.5.3 Bremnyxaennsie konebanus. Pesonanc. PezoHancHas kpuas
[Tonepeunsie u MPo10NIbHBIE BOJTHBL. CKOPOCTH PACIIPOCTPAHEHUS U JAJIMHA BOJHBI:
A=vr =2
=v] =—
154 ”
WnTepdepenius u qudpaxus BOJIH
155 3ByK. CKOpOCTh 3ByKa

MOJIEKVYJISAPHAS ®U3UKA. TEPMOAMHAMUKA




2.1

MOJIEKYJISIPHASL ®U3UKA

MOI[CJ'II/I CTPOCHUs TI'a30B, )I(I/II[KOCTef/'I u TBépI[BIX TECII. HYCTI) TEPMOANMHAMHNYECCKas CHCTEMaA

(teno) cocrout n3 N oaMHAKOBBIX MOJIEKYJ. Torjaa KoJIMYecTBO BELIECTBA

N m
vV=—=—
Ny
2.1.1 ’
h riae
Ny
— 4rciio ABOTazipo, M — Macca CUCTEMBI (Tena),
U
— MOJISIpHAasi Macca BellecTBa
2.1.2 TennoBoe IBUKEHHUE aTOMOB U MOJIEKYJI BEIIECTBA
2.1.3 B3auMmopeiicTBue yacTuil BelecTBa
214 Juddysus. bpoyHoBCckoe ABIKEHHE
2.1.5 Mognens nneanpHoro raza B MKT
CBs13p MeX1y NaBIEHUEM M CpPEAHEW KHMHETUYECKOW SHeprueil MoCTyMmaTeabHOro TEIMIOBOTO
JIBIDKEHUSI MOJIEKYIT UJ1ealibHOTO Ta3a (ocHoBHOE ypaBHeHHe MKT):
p—lm,nu:—zn {HL“U: _inz
3 31 2 3 0
2.1.6
rae m0 — macca OTHON MOJIEKYIIBI,
N
n=—
vV
- KOHIICHTPAIHS MOJICKYJT
2.1.7 AbcomoTtHas Temmeparypa: T =t +273K




2.18

CBs3b TEMIIEPATYpPHI Ta3a CO CPeAHEH KUHETHYECKOW HPHEPruer MOCTYNaTeIbHOIO TEIJIOBOTO

ABWIKCHUSA €TI0 MOJICKYJIL:

2.19

VYpasuenue p = nkT

2.1.10

2.1.11

MOL[GJ'II) HACAJIbHOT'O ra3a B TCpMOJUHaAMHUKE!:
| VpaBHer#e Merreteesa — Kiarefipora
| 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

3aKkoH JIaJ'II)TOHa AT JaBJICHHUA CMECHU Pa3pCiKCHHBIX Ia30B:

p =p1 +tp2t.




2.2

H3zonpoyeccol 6 paspexcennom eaze ¢ nocmosuHvim uyuciom moaekynr N (¢ nocmosinnbim
KOIUYECMBOM 8eUecmad V).
uzomepma (T = const): pV = const ,

uzoxopa (V = const).

p
— = const
T
, uzobapa (p = const):
2.1.12 vV const
T
I'pagpuneckoe npeocmasnenue uzonpoyeccos na pV-, pT- u VT- ouacpammax.
Obveounennbvlll 2a308blU 3AKOH.
144 .
— = cons
T
0J151 NOCMOAHHO20 KOIUYECmBa 6euecmaa V.
2113 HacpimenHsle ¥ HEeHACBIIEHHBIC Tapbl. KauecTBeHHAs! 3aBUCMMOCTh TUIOTHOCTH W JaBJICHUS
HACBILIEHHOTO Mapa OT TeMIIepPaTypbl, KX HE3aBUCUMOCTh OT 00bEMA HACBIIIIEHHOTO Mapa
Brnaxxnocts BO3yXa.
OTHOocUTeIbHAS BIAKHOCTH:
2.1.14 6= Prapa(T) ~ Prapa(T)
Puacbimnapa (T) pHaCMLunapa(T)
2.1.15 V3MeHeHre arperaTHbIX COCTOSIHHUM BEIIeCTBA: MCTIAPEHUE M KOHSCHCAIIHSI, KUTIEHHUE YKHUJIKOCTH
2.1.16 V3MeHeHre arperaTHbIX COCTOSIHHM BEIIECTBA: TUIABJICHUE M KPUCTAJLTA3AINS
2.1.17 [IpeoOpazoBanme sHEepruu B (ha30BBIX EPEXOIaxX

TEPMOJNHAMUKA




2.2.1

TemnoBoe paBHOBECHE U TeMIIepaTypa

2.2.2 BryTpeHHss sHEprus
Tennonepenaya kKak crnoco0 W3MEHEHHUsT BHYTpPEHHEH fHeprum 0Oe3 COBEpIICHUS PalOTHI.
223 KonBekiusi, TeIIonpoBOIHOCTh, U3ITy4EHUE
KosmuecTBO TENMNOTHI.
VY nenpHas TEIOEMKOCTH BEIIECTBA C:
2.2.4
Q = cmAT
VYnenbHas Teruiota mapoodpaszoBanus L: Q = Lm.
2.2.5 VY nenpHas TemioTa miasiacHus A Q = Am.
Y enbHas TEIUIoTa cropanus Tormea g: Q = gm
DneMeHTapHas paboTa B TEPMOIUHAMUKE:
2.2.6 A =pAV
Brrancnenue paboTsl 1o rpaduky mnpoiiecca Ha pV-auarpaMmme
IIepBblii 3aKOH TEPMOJAMHAMUKU:
Q12 =AUy + Ay = (U = Up) + Ap2
2.2.7 Anna6ara:
Q12 =0= A1, = (U; — Up) = AUy,
2.2.8 Bropoii 3akon TepmoanHamuku. HeoOpaTtumble nporiecchbl
[Tpunine! aeiictBus TennoBbix mamuH. KIT/:
220 = P I 2 e
Orarp Oars Oparp




MakcumanbHoe 3Hauenne KIIJI. [ukn Kapno:

T.. —T. T.
2.2.10 Max M =Ny = ——— =1 -2
T, T T, EaTD
VYpaBHEHHE TEIIOBOrO OanaHca:
2.2.11 Q1 +0Q2+0Q3+...=0
3 DJIEKTPOAMHAMUKA
3.1 SJIEKTPUYECKOE I1OJIE
311 OnexTpu3anys Ted W e€ MposBICHHA. OIeKTpuueckuid 3apsa. [IBa Bupma 3apsna.
o DJieMeHTapHBIN JICKTPUUYCCKUH 3apsijl. 3aKOH COXPAaHCHHUS dIICKTPHUESCKOTo 3apsiia
BzaumogeiictBue 3apsanoB. Toueunsie 3apsabl. 3akoH Kynona:
B OZJHOPOJTHOM BEIIECTBE C TUJICKTPHUECKOI MPOHUIIAEMOCTBIO
&
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3.1.3 OnexTpudeckoe moie. Ero neficTBre Ha 3J1€KTPUIECKUE 3apsIbl
Hanpsok€HHOCTB 37€KTPUYECKOTO TOJIS:
3.14 > F
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ITone ToyeuHnoro 3apsna:

q
E, = kr—2
, OMHOPOJHOE MOJIE:
E = const.

KapTunb! 1uHuN HanpssKEHHOCTH ATUX TOJICH

IToTeH1IMAIBHOCTH SJICKTPOCTATHYCCKOI'O ITOJIA.

PasHocTs MMOTCHIUAIIOB K HAITPSAKCHHUC!
Az = q(P1 — P2) = —qA¢p = qU.
HOTGHHI/I&J‘IBH&H OQHEPIuA 3apiaaa B 3JICKTPOCTATHYCCKOM I10JIC:
W =q¢

3.15 A= —AW

CBs3p  HanpspKEHHOCTH — TMOJIA WM PAa3sHOCTM  TOTEHUMAIOB  JJIi  OJHOPOAHOIO

anekTpocTarndeckoro mosst: U = Ed

[TpyHIMI CynepIIO3ULINY ITEKTPUUECKUX TTOJIEH:

- - -

IIpoBOAHUKM B 2JIEKTPOCTATUYECKOM II0JIE.
3.1.7 VYcioBue paBHOBECHS 3apsiI0B: BHYTPH MPOBOJHUKA
Et=0




, BHYTPHU U Ha MOBEPXHOCTH NMPOBOJHUKA (@ = CONSt

3.1.8 JM3IeKTpUKU B 3JIEKTPOCTATHUECKOM M0J€. JJudaeKkTpuyecKas NpoOHUIIaeMOCTh BEIIECTBA €
Konnencarop. D1eKTpo€MKOCTh KOHIEHCATOPA:

q
C=—
U

3.1.9 DneKTPOEMKOCTH TUIOCKOT0 KOHJIEHCATOpa:

C_eeoS_ c
= d = &(y

Hapanﬂeanoe COCAMHCHUEC KOHACHCATOPOB:

q=1q1 + q2+"')U1 = U2 :-"'Cnapaﬂn - Cl + C2+...
3.1.10 ITocinenoBarenbHOE COCAUHEHUE KOHACHCATOPOB:
U=U +U P L S
= Uz 2...,q1—q2—...,CHOCH—C1 CZ

OHeprus 3apsKEHHOr0 KOHAEHcaTopa:

qu CU? ¢*
3.1.11 - 1
We 2 2 2C

3AKOHBI TTIOCTOSAHHOI'O TOKA

Cua Toka:

3.2.1 1-2g
Aty 0




ITocrosuusii Tok: | = const

Jnst mocrosinHOrO TOKa ( = It

YcaoBus CYLICCTBOBAHUA SJICKTPUICCKOT'O TOKA.

3.2.2
Hampsixenne U u DJIC E
3akoH OMa JJ1g y4acTKa LeMu:
3.2.3 I v
. . - R
DJIEKTPUUYECKOE COMPOTUBJICHHE. 3aBUCHMOCTh COMPOTUBIIEHUSI OJTHOPOJAHOTO MPOBOJHUKA OT
€ro JUTMHBI U CeUeHHsI. Y IeTbHOE COMPOTHUBIICHHUE BEIIECTBA.
3.2.4 R l
Hctounuku Toka. 9JIC ucTouHrKa TOKa:
ACTO
_ POHHHUXCHJ
3.2.5 E=—""
q
BHyTpeHHee conpoTHBIEHNE HCTOYHUKA TOKA
3akon OMa a1 OJIHOM (3aMKHYTOM) anekTpudeckoi nenu: E = IR + Ir, oTkyna
E
"~ Rr
3.2.6




[TapamiensHOE COeTMHEHUE TIPOBOTHUKOB:
I=11+12+..,Ul=U2=..,

L1, 1
Rnapa}m Rl RZ
3.2.7
ITocnenoBarenpbHOE COETMHEHHUE IPOBOAHUKOB:
U=UuUl+Uz2+..,11=12=..,
RIIOCJI = R1 + R2+
Pa6ota snekrpuueckoro toka: A = UL,
3akon J[xoyns — Jlenma:
Q = IRt
3.2.8
Ha pesucrope
UZ
R:Q=A =12Rt=1Ut=7t
MOIHOCTD 3IEKTPUUECKOTO TOKA!
AAd
P=— =IU
AT a0
TennoBasi MOIIHOCTb, BbIIEIIEMAs HA PE3UCTOPE:
0 U
3.2.9 P=lR=—=IU
MoniHoCTh HCTOYHHKA TOKA:
AA
AT |y




CB0OOHBIE HOCHTENN JIEKTPHUECKHUX 3apsAI0B B MPOBOAHMUKAX. MeXaHN3MBI TPOBOJMMOCTH
3.2.10 TBEPABIX METANIOB, PAacTBOPOB M pacIUIaBOB JJIEKTPOJUTOB, Tra3oB. [lomynpoBoaHMKH.
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