MUHUCTEPCTBO IMPOCBEIEHUA POCCUHUCKON ®EJEPALIUA
JenapramMeHT 00pa3oBaHusi M HAYKH TioMeHCKOM 00J1acTH
JlemapTaMeHT MO CONMAJbHBIM BONPOCaM aJMUHUCTPauuu ropoaa Mmmma

MAOY UT'OJI um. E.I'. Jlykbsinen

AdoHacbeBa
Onbra 3
BnagummposHa :

PACCMOTPEHO COTI'JTACOBAHO YTBEPXEHO
[Ipukazom qupexTopa
MAOY UI'OJI

M. E.I'. JlykbsiHen

nportokod neacosera Nell oT o1 30y asrycra 2023 T.

[potokon Ne4 ot «30» «30» aBrycra 2023 . Nel730n
aBrycra 2023 r.

Ha 3acemannu JIMO Ha negarornueckom
€CTECTBEHHO- HAYYHOI'O COBCTC JINLIC:
IIUKJIa

PABOYAS ITPOI'PAMMA
(ID 2436632)

yueOHOro npeamera «®@usuka. YriyO0JéHHbIA yPOBEHb)

s oOygaromuxcs 10 kimaccoB

Nimm 2023



HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢Qusnke Ha YypoBHE cpeaHero oOmero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOXKEHM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTebHOM mporpamMmsbl, mpeacTaBieHHbIXx B PI'OC COO, a Takxke
c yu€roM (enepasbHOW pabodeil mporpamMmbl BocmuTaHus W Kormenmm
npenojaBanus yueOHoro npeaMera «dPu3nka» B 00pa3oBaTelbHbIX OpraHU3aIusaX
Poccuiickoii @enepanuu, peaqu3yomux OCHOBHbIE 00pa30BaTeIbHbIE TPOrPAMMBI.

[Iporpamma no ¢usuke onpeaensieT 00s3aTeNbHOE TPEIMETHOE COIep KaHNUE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEILHOCTh N3YyYEHUSI TEM U pPa3JIEJioB
y4eOHOro TpeaMeTa ¢ Y4ETOM MEXMPEAMETHBIX W BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOTO TMpOoIecca, BO3PACTHBIX OCOOCHHOCTEH  OOYYaroIIMXCA.
[IporpamMma 1o ¢u3uke Aa€T MpEeACTaBICHHE O LESIX, COAEpNKaHHM, OOIIeH
cTparernd OOy4YeHHs, BOCIHMTAaHUS ¥ Pa3BUTHS OOYUYaIOUIUXCS CpPEICTBAMU
yueOHoro npenMera «dusukay Ha yriayOJaEHHOM YpOBHE.

N3yyenue kypca ¢usuku yriayOiaE€HHOTO YpPOBHS TO3BOJISIET PEAM30BaTh
3a/1a4 IpOoQeCcCHOHANBHON OpUEHTAIMH, HAMpaBICHO HA CO3JaHUE YCIOBHH AJis
NPOSIBJICHUSI CBOMX HMHTEIUICKTYaJbHBIX U TBOPYECKUX CIOCOOHOCTEH Ka)KIbIM
o0yJarouumMcsi, KOTOpbIE HEOOXOAMMBI JJsi TPOJOJDKEHUS O00pa3oBaHHs B
opraHuzanusx npodecCHOHaTBLHOTO O0pa30BaHUsA M0 Pa3IWYHBIM  (PU3UKO-
TEXHUYECKUM U MH)XKCHEPHBIM CIEIIUATBLHOCTSIM.

B nporpamme o ¢pusmke onpenenstoTes IaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca (QU3MKM Ha YpPOBHE CpeIHero ooOIiero o0pa3oBaHUs: JUYHOCTHEIE,
MeTanpeIMeTHbIe, TpeaMeTHele (Ha  yriayOin€HHoMm  ypoBHe).  Haydno-
METOJOJIOTUYECKOW OCHOBOM [UIsi pa3paboTKu TpeOOBaHUM K JUYHOCTHBIM,
METaNnpeAMETHBIM W TPEIMETHBIM pe3yibTaTaM OOYyYalOIINXCs, OCBOMBIINX
nporpamMmy 1o (pu3MKe Ha YpOBHE CPEAHEro 00111ero oopa3oBaHus Ha yriyOoJIEHHOM
YPOBHE, SIBJIIETCS CUCTEMHO-/1€ATEIbHOCTHBIN MOIXO/I.

[Iporpamma o (pu3mKe BKIIOYAELT:

IUTaHUPYEMbIE Pe3yJbTaThl OCBOCHUS Kypca (PU3uKU Ha yriayOnEHHOM YpPOBHE,
B TOM YHKCJI€ MPEIMETHBIE Pe3YyIbTaThI MO TOJaM O0y4EeHHS;

cozepkanue yueOHoro npeamera «Ousukay» 1o rogam o0y4eHus.

[Iporpamma mo ¢u3nKe HMEET NPUMEPHBIH XapakTep W MOXKET OBITh
UCTIOIh30BaHA YUUTENIMU (DU3UKH JIJISI COCTABJICHUS CBOMX Pab0OvMX MpOrpamm.

[Iporpamma no ¢u3MKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENIECH U
NPEIOCTaBISET BO3MOKHOCTU JUISI peaH3allid  PAa3IUYHBIX METOJUYCCKUX
MOJXOAOB K TPENoAaBaHUI0 (U3UKH Ha YIIyOIEHHOM YypOBHE TPU YCIOBUHU
coxpaHeHus1 0043aTeIbHON YaCTH COJIep KaHUs Kypca.

Odu3rka Kak Hayka O HamOoJjiee OOIIMX 3aKOHAX MPHUPObI, BHICTYIMAas B
KayecTBe y4eOHOro MpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY



3HaHUI 00 okpyskaronieM mupe. LIKoabHBIN Kypc GU3HKH — CUCTEMOOOpa3yIonii
JUTSI €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB, MOCKOIBKY (DU3UUYECKHE 3aKOHbI
JeXaT B OCHOBE IIPOILIECCOB M SBJICHHWM, H3ydyaeMbIX XHMHUCH, OHOJIOrHeH,
busznueckord reorpadueid u actpoHomueil. Hcmonb3oBaHME UM AKTHUBHOE
npyUMeHeHUe (U3MYECKUX 3HAHUM ONpeAeNuiio XapakTep U OypHOE pa3BUTHE
pa3HOO0pa3HBIX TEXHOJOTU B chepe IHEPTeTUKH, TPAHCTIOPTA, OCBOEHUS KOCMOCA,
MOJTyYEHHsI HOBBIX MAaTEpPHUANIOB C 3aJlaHHBIMH CBoOicTBamu. M3yuenue Qusuku
BHOCUT OCHOBHOW BKJIaJ B ()OPMHUPOBAHUE €CTECTBEHHO-HAYYHOW KAapTHUHBI MHUpa
oOyyaroiierocsi, B opMUpOBaHUE YMEHUN MPUMEHSITh HAYUYHBIA METO/I MTO3HAHUS
IIPY BBIMOJTHEHUN MU y4EOHBIX UCCIIEIOBAHU.

B ocHOBY Kypca (hu3uku Ha ypoBHE CpeHEro o01ero oopa3oBaHus MOJI0KEH
pAI uaeH, KOTOpPbIe MOYKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €0 MOCTPOCHUS.

Hoea uenocmnocmu. B COOTBETCTBUM C HEM KypcC SBISIETCS JIOTMYECKU
3aBEpPIIEHHBIM, OH COJIEPXKUT MaTepuall U3 BCEX pa3fesioB (DU3MKU, BKIIIOYAET KaK
BOTIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOU (hU3HKH.

Hoea cenepanuzayuu. B CcOOTBETCTBUM C HEW MaTepual Kypca (U3UKA
o0beAMHEH BOKPYr (u3nyeckux Teopuid. Beaymum B Kypce sBiseTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpUM, BEIIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanuzanus NOpeAnoyiaraeT MCIOJIb30BAHUE
T'YMaHUTAPHOTO TMOTEHIHAa (PU3NYECKON HayKH, OCMBICICHHE CBSI3M PAa3BUTHUA
(bu3MKYU ¢ pa3BUTHEM OOIIECTBA, a TAKIKE C MUPOBO33PEHUECKUMU, HDABCTBEHHBIMHU
Y 3KOJIOTHYECKUMU IpoOIeMamH.

Hoea npuknaonou nanpasnennocmu. Kypc puszuku yriryon€HHOTO YpOBHS
IIPEANOJIaraeT 3HAKOMCTBO C IIMPOKHUM KPYIOM TEXHUYECKHUX U TEXHOJOTHMUECKUX
MPUIOKEHUN H3YYEHHBIX TE€OpUUM M 3akOHOB. [Ipu 3TOM paccMarpuBaroTCs Ha
ypOBHE OOIIMX TMPEICTABICHUNA U COBPEMEHHBIE TEXHUYECKUE YCTPOWUCTBA, U
TEXHOJIOT U H.

Hoea 3konozuzayuu pean3yeTcs TMOCPEACTBOM BBEICHHS JIIEMEHTOB
COEepKaHMsI, TOCBSIIEHHBIX JKOJIOTMYECKUM TMpoOJieMaM COBPEMEHHOCTH,
KOTOpPBbI€ CBSI3aHbl C PA3BUTHEM TEXHHKUW U TEXHOJOTHM, a TakXe OOCYXKIICHUS
po0JieM paloHAIBHOTO MPUPOIOTIOIB30BAHMS U 9KOJIOTMYECKONU O€30MacHOCTH.

OcBoeHnue coaepkanusi MporpaMMsbl 1Mo (GU3MKE JTOJBKHO OBITH MOCTPOCHO Ha
NPUHIMIIAX CUCTEMHO-ASATEIHPHOCTHOTO Moaxoaa. Jns dusuku peanuzanus dTUX
OPUHIIMIIOB 0a3UpyeTcsl HAa UCIOIb30BAHUHM CAMOCTOSATEIBLHOIO SKCIIEPUMEHTA KaK
MIOCTOSIHHO JIeHCTBYIoIero Qakropa ydebHoro mporecca. s yriayOnéHHOro
YPOBHSI — 3TO CHUCTEMA CaMOCTOATEIBHOTO YYEHHUYECKOTrO JKCIEPUMEHTA,
BKJIFOYAIONMIETO (PPOHTAIBHBIC YUYCHUYECKHE OMBITHI MPU HM3YYCHHH HOBOTO
Marepuana, jabopaTopHbie pabOThl U pabOThl MpakTUKyma. [Ipu 3TOM BO3MOMKHBI



JIBa crioco0a peanuzaiuu GU3nYecKoro npakTukyma. B nepBom ciydyae npakTuKym
npoBoautcs nu6o B koHre 10 m 11 kiaccoB, aubO TOCHE MEPBOrO M BTOPOTO
MONYTOANM B KaXKJIOM M3 3TUX KjaccoB. BTopoii cmocod — 3To mHTEerpanus padbor
IPAKTUKYMa B CHCTEMY JIA0OPAaTOPHBIX padOT, KOTOPbIE MPOBOASATCSA B IMPOLIECCE
uzydeHus pasjaena (temsl). [Ipu sTom moj paboTtamMu MpakTUKyMa MOHUMAETCS
CaMOCTOSITEJIBHOE ~ HMCCIIEOBAaHUE, KOTOPOE€ IPOBOJAUTCA IO PYKOBOJCTBY
CBEPHYTOr0, 0000MIEHHOTO BHIa 0€3 MOIIaroBOi MHCTPYKITHH.

B nmporpamme mnmo (@u3uke cuUcTeMa YYEHHYECKOIO HSKCIEPUMEHTA,
7a00paTOpHBIX padOT M MPAKTUKyMa MpPECTaBlI€HA €IWHBIM IepeyHeM. Brioop
TEMATUKH JJI1 3TUX BHUJIOB YYCHHYECKUX MPAKTHUYECKUX pabOT OCYIIECTBISETCA
y4acTHHUKaMU 00pa30BaTENIbHOIO Mpoliecca UCX01d U3 0COOEHHOCTEN MOYyPOYHOTO
IUIAHUPOBAHUA W OcCHaulleHus kabuHera ¢(usuku. IIpum sTOoM oOecmneunBaercs
OBJIaJICHUE OOYyYaIOIUMHUCS YMEHUSMU TPOBOAUTH TNpsIMble M KOCBEHHBIE
U3MEPEHUs, HCCIENOBAHMS 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH U TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX THIIOTES.

Bonbiioe BHUMaHUE yAENSIeTCs] peIIEHUI0 PACUETHBIX U KAUECTBEHHBIX 3a/1a4.
[Ipu 5TOM A1 pacyETHBIX 3a/1ay MPUOPUTETOM SIBJISIOTCS 3a]]a4M C SBHO 3aJlaHHOU
U HESBHO 3aJJaHHON (hPU3MUECKON MOJIEIBIO, TIO3BOJISIIOIINE IPUMEHATh U3YUYCHHbIC
3aKOHBl M 3aKOHOMEPHOCTHU KaK M3 OJHOI0 paszfelia Kypca, TaK U HUHTErpUpys
NpUMEHEHUE 3HAHUM U3 Pa3HbIX pa3aenoB. s KaueCTBEHHBIX 3a7]a4 IPUOPUTETOM
ABJISIIOTCSL 3aJlaHus Ha OOBSCHEHUE/TIPpEJCKa3aHUuEe MNPOTEKaHUs (PUIUYECKHUX
SIBJICHUW W TIPOIICCCOB B OKPY’KalOIIeH >KU3HH, TpeOyroImue BrIOOpa (HU3NIecKom
MOJIENH JJI CUTyalluy IPAKTUKO-OPUEHTUPOBAHHOI O XapaKTepa.

B cootrBerctBuu ¢ TpedoBanusimu I'OC COO k maTepuanbHO-TEXHUYECKOMY
o0ecrieyeHuto yueOHoro npoiecca Kypc Gu3uKu yriryoJEHHOTO YPOBHSI HAa YPOBHE
cpenHero oOmiero oOpa3oBaHUS JOJKEH HM3Yy4aThCA B YCIOBUSX MPEAMETHOTO
kabuHera. B kaOuHere Qu3mku JOMKHO OBITH HEoOXomuMoe gabopaTopHOE
000pyT0BaHUE JTsI BHITIOJTHEHHS yKa3aHHBIX B IIPOrpaMMe 1Mo (PU3UKe YICHHYECKUX
OTIBITOB, JTAOOPATOPHBIX PAbOT U PabOT MPAKTHUKYyMa, a TAKXKEe JIEMOHCTPAIMOHHOE
o0opyi0BaHUE.

JlemoHCTpaumoHHOE 00OpyAoBaHUE (HOPMHUPYETCS B COOTBETCTBHH C
OPUHIIMIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH W  OOECHEYMBAET IOCTaHOBKY
NEPEUMCICHHBIX B TMporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAIMil Juis
UCCIICIOBAHUS  HW3Y4YaeMbIX  SBJICHUW ©  MPOIECCOB, OMIUPHUYECKUX U
(GbyHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMCHCHHIA.

JlaGoparopHoe 00OpyqOBaHME Ji YYEHWYECKUX MPAKTHUECKUX padboT
dbopMupyercsi B BuAe TEMaTHYECKHUX KOMILIEKTOB M OOECIEUMBAETCA B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOyYaOIIMXCA. TeMaTHYeCKHe KOMILIEKTHI
1a00paTOpHOTrO O0OpPYJOBAHUS JIOJDKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM



WCIIOJIb30BAaHUU aHAJIOTOBBIX M ITU(MPOBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIE IU(PPOBBIX JabOpaTOpuid.

OCHOBHBIMHU HENIIMH U3y4eHUS (PU3UKH B 00IIIEM 00pa30BaHUU SBIISIOTCS:

(opMHUpOBaHME HWHTEpeca M CTpEeMJIEHUS OOy4YarolmMXcd K HaydYHOMY
U3YYCHHUIO TIPUPONBI, Pa3BUTHE WX HMHTCIUICKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI];

pa3BUTHE TPEACTABJICHUA O HAYYHOM METOJIe MO3HAHWS U (OPMHUPOBAHUE
MCCIIEZIOBATEIHCKOTO OTHOIIEHUS K OKPY KAIOIIUM SIBIICHUSIM;

(dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHMS KaK pe3yjbTaTa M3y4yeHHsS OCHOB
CTPOEHUS MaTepuu U (PyH/IaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMuUpoOBaHUE YMEHUN OOBICHSTH SIBJICHHS C HUCIIOIb30BaHUEM (DU3HUECKUX
3HAHWHN ¥ HAYYHBIX JI0KA3aTEIbCTB;

dbopMUpOBaHUE TPENCTABICHUN O poiv (QU3MKH 7 Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  TPEICTABICHUN 0 BO3MOXHBIX  chepax  Oynymein
npoeCCUOHATBLHON  JIEATEIbHOCTH, CBSI3aHHBIX C (DU3UKOM, TMOJrOTOBKA K
nanbHeieMy oOy4eHUIO B 3TOM HAMpPaBJICHUU.

JlocTikeHrne 3THX Leneld o0ecrneyrBaeTcsl pelieHueM CIEAYIOIUX 3a7ad B
npoliecce u3yyeHus Kypca GU3NKU Ha YPOBHE CPEIHEr0 O0IIEro 00pa3oBaHus:

NpUOOPETEHHE CUCTEMBI 3HAHUN 00 0OIIMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUsX,  BKJIIOYAs  MEXaHUKY,  MOJEKYISpHYI  (Qu3uKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HKY U IJIEMEHTHI aCTPOPHU3UKH;

dbopMHUpOBaHNE YMEHHUI IPUMEHATH TCOPETHUCCKUE 3HAHUS JJIsT OOBSICHEHUS
bu3HUeCKNX SIBICHUN B MPUPOAE W JUIS TPHHITHS TPAKTHYCCKUX PEIICHUN B
MOBCEAHEBHOM JKU3HU;

OCBOCHHE CIIOCOOOB PEIICHUS PA3TMYHBIX 33]1a4 C SBHO 33JJaHHOUN (PU3UIECKO
MOJIENbIO, 3a/lay, MOAPa3yMEBAIOIINX CaMOCTOSATEIbHOE CO3JaHue (PU3NUEecKOn
MOJIENIM, AJEKBATHOM YCIOBMSIM 3aJladyd, B TOM 4YHCIIEe 3aJa4y HMHXKEHEPHOTO
XapakTepa;

NOHMMaHUE (PU3NUECKUX OCHOB U TMPHUHIUIOB JCHCTBUS TEXHUYECKUX
YCTPOWCTB U TEXHOJIOTMYECKUX MPOIIECCOB, UX BIMSIHHS HAa OKPYXKAIOIIYIO CPENY;

OBJIaJICHUE METOJaMU CAMOCTOSITEIBHOIO IUIAHUPOBAHUA M IPOBEACHMUS
¢u3nuecknx OSKCHEPUMEHTOB, aHalIW3a W HUHTEpHpeTranuu  uHOOpMaIuy,
OIPEEIIEHHS] TOCTOBEPHOCTHU MTOJIYYEHHOT'O PE3YJIbTaTa;

CO3JaHHE YCJIOBHM [JIsl pa3BUTUS YMEHHU MPOEKTHO-HCCIIEA0BATEIbCKOM,
TBOPUYECKOMU JIEeATEIHHOCTH;

pa3BuTHE MHTEpeca K cepam npodhecCuOHATBHOU S TENbHOCTH, CBA3aHHON
¢ GUBHKOIA.



B coorBerctBun ¢ tpedoBanusiMu OI'OC COO yrinyOn€HHBIA ypOBEHb
u3ydeHus: y4deOHoro rmnpeamera «®du3uka» Ha ypPOBHE CpEIHEro OOIIero
oOpa3oBaHusl BBIOMpaETCs OOYYAIOUUMUCS, I[UIAHUPYIOIIUMUA TMPOJAOHKEHUE
o0pa30BaHus M0 CHEUUATBHOCTIM (PU3HKO-TEXHUYECKOIO MPOQPUIIS.

Ha uzyuenue ¢pusuku (yriyOn€HHbI ypOBEHb) HA YPOBHE CPEIHETO OOILEro
oOpazoBanus otBoauTtcs 340 vacoB: B 10 xiacce — 170 gyacoB (5 yacoB B HE/IEIIO).

[Ipennaraemeiii B mporpamMmme 1o (QU3MKE TMepedeHb JabopaTOpPHBIX U
NPAKTUYECKUX padOT SABIAETCS PEKOMEHJOBAaHHBIM, YYMTENb JEJAeT BBIOOP
IPOBE/ICHUs JIA0OpaTOPHBIX PAOOT M ONBITOB C Y4YETOM HHIUBUIYAIbHBIX
0COOEHHOCTEH 00yUaroIuXxcCsl.



COILEPKAHUE OBYYEHUA
10 KJIACC

Pazgen 1. Hayunblid MeTOA MO3HAHMS NIPUPO/bI.

®uzrka — ¢pyHIaMEeHTalIbHAsE Hayka o npupoze. HayuHblil MeTo/l MO3HAHUS U METOAbI MCCIENOBaHUS (PUINUECKUX
SIBJICHU.

DKCHEpUMEHT U TeOpHsl B TIPOIECCe MO3HAHUS TPUpoIsl. HabmroaeHne u SKCepuMeHT B (hHU3HKE.

CniocoObl u3mepenus: GU3NUYecKux BETUYHUH (aHaJIOroBble M IU(GPOBBIE U3MEPUTENbHbIE TPUOOPHI, KOMITBIOTEPHBIE
JATYMKOBBIE CUCTEMBI).

[TorpemrHocTn U3MepeHuit PU3NUECKUX BETUYNH (a0COIIOTHAS M OTHOCUTEIIbHAS).

MopenupoBanue (pU3NUECKUX SIBICHUM W MPOLECCOB (MaTepuaibHas TOYKA, aOCOJIOTHO TBEPIIOE TENO, HUJiealbHAs
KUJKOCTh, UJICATIbHBIN Ta3, TOUCUHBIN 3apsn). [ unoreza. Gusnyueckuii 3aK0H, TPaHUIIBI €r0 MPUMEHUMOCTU. DU3nUecKast
TEOpUS.

Pomp u mecto usuku B GhopMHUpOBaHWU COBPEMEHHOW HAYYHOW KAapTUHBI MHPA, B MPAKTHUYECKOW JEATEITHHOCTH
JIIOIeH.

Yuenuueckuit 3xcnepumenm, nadopamopuvie padbomul, NPAKMUKYM.

N3mepenne cuiibl TOKa W HANPSOKEHUS B IEMHA MOCTOSHHOTO TOKA IMPU TMOMOIIMA aHAJIOTOBBIX M IU(POBBIX
U3MEPUTEIbHBIX TPHUOOPOB.

3HakoMcTBO ¢ 1ugpoBoil naboparopueit no ¢usuke. [lpumepsl n3mMepeHuss QU3MYECKUX BEIMYMH TPHU MOMOIIU
KOMITbIOTEPHBIX TATYHKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe AprxkeHrne. OTHOCUTEIIBHOCTh MEXaHUYECKOTO JIBMKEHUS. Cuctema OTCUETa.

[Ipsimas 1 oOpaTHas 3a/1a4u MEXaHUKHU.

Paanyc-BekTop MarepuanbHON TOYKH, €r0 MPOECKLIMHU HA OCA CUCTEMBI KOOpAUHAT. TpaeKTopus.



[Tepemerienre, CKOpoCTh (CpeaHSSI CKOPOCTh, MTHOBEHHAss CKOPOCTh) M YCKOPEHHME MaTepHaJbHON TOUYKH, HX
MPOEKIIMHU Ha OCU CUCTEMBI KoopArHAT. CloKeHue NepeMEIICHH U CJI0KEHNE CKOPOCTEH.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABUKEHHE. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U
MyTH MaTepUaIbHOW TOYKH OT BPEMEHH U UX TpaduKu.

CBoOonHOe majieHue. YCKopeHue CBOOOJHOro mnajeHus. [[BukeHue Tena, OpOIIEHHOIO IMOJ YIioM K TOPU3O0HTY.
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH M YCKOPEHUSI MaTEPUAIIbHONM TOUKH OT BPEMEHHU U UX rpaduKH.

KpuBonuneinnoe nswxenue. [[BMKeHHE MaTE€pUAIIbHOM TOUYKH IO OKPYKHOCTH. YTJIOBas U JIMHEWHAsA CKOPOCTb.
Ilepuog u wyacrora oOpameHusa. LleHTpocTpeMuTenbHOe (HOPMAJIbHOE), KacaTelibHOE (TaHTCHLIHAIBHOE) W TIOJIHOE
YCKOPEHHE MaTepUaIbHOU TOUKH.

TexHu4yeckure ycTpoucTBa U TEXHOJIOTUYECKUE MPOLIECCHI: CIIUIOMETP, IBUKEHUE CHAPSIO0B, LIEMHBIE, IIECTEpEHYATHIC
U peMEHHBIE TIepeiadr, CKOPOCTHBIC TU(DTHI.

Jemoncmpauuu.

Mopnenb cucTeMbl OTCUYETA, WILTIOCTpAIUS KUHEMATUYECKUX XapaKTEPUCTUK JBUKECHUS.

CriocoObI UCClieI0BaHUS IBUKECHU.

Nnmroctpanus npeaeabHOro nepexo/ia u usMepeHrne MrHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCTIOJb30BAHUEM MEXAaHU3MOB.

[Tamenue Ten B BO3AyXe U B pa3pesKeHHOM IPOCTPAHCTBE.

HaGmronenue npmkenus Tena, OpOIIeHHOT0 MO YIJIOM K TOPU30HTY ¥ TOPU30HTAIIBHO.

Hanpagnenue ckopocTu npu ABUKEHUU 110 OKPYKHOCTH.

[IpeobpazoBaHue yriioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHue myTel, TpaeKTOpUi, CKOPOCTEH ABMKEHUS OJTHOTO U TOTO K€ TeJla B pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopnuvie padomot, nPAKMUKYM.

N3yueHne HepaBHOMEPHOTO JIBMKEHUS C 1IEIbIO ONPE/eIeHUsS] MTHOBEHHOM CKOPOCTH.

N3mepenne yckopeHus Ipu NPSIMOTUHEHHOM PaBHOYCKOPEHHOM JIBUYKEHUH MO HAKIIOHHOM MJIOCKOCTH.

WccnenoBanre 3aBUCUMOCTH TyTH OT BPEMEHU NIPU PABHOYCKOPEHHOM JIBUKEHUU.

N3mepenne yckopeHus: CBOOOIHOTO MaeHus (PEKOMEHI0BAaHO UCIIONh30BaHuEe TU(PPOBOIL TabopaTopun).



N3yyenue ABWKEHHUsS Tella, OPOIIEHHOTO TOpU3OHTANBbHO. IIpoBepka rumore3bl O MPSIMOM MPONOPIUOHAIBHOU
3aBUCHUMOCTH MEXAY JaJbHOCTHIO MOJIETA M HAYAJIbHOW CKOPOCTBIO TENA.

N3ydeHne 1BUKEHUS TeJa 10 OKPYKHOCTH C ITIOCTOSHHOM 10 MOAYJIKO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH NIEpHOJIa 0OpalieHus] KOHUYECKOr0 MasgTHHKA OT €ro MapaMeTpoB.

Tema 2. lunamuxa.

[Tepseiit 3ak0H HproToHa. MHEepumanbHbie cucteMbl orcuéra. [Ipununn orHocutensHocTH ['anuies. HemnepuunanbsHbie
CUCTEMBI OTCUETA (OTMpeeTICHUE, IPUMEPHI).

Macca rena. Cuna. [IpyHIun cynepno3unuu Cuil.

Bropoi 3akoH HeroTOHA 1151 MaTepraibHOU TOYKH.

Tperunii 3ak0H Hpr0TOHA 111 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMUPHOTr'O TATOTEHUSI. DKBUBAJECHTHOCTh IPABUTALIMOHHON U HHEPTHOM MAacChlI.

Cuna TspKecTH. 3aBUCUMOCTh YCKOPEHHS CBOOOJHOIO MajeHUsi OT BBICOTHI HaJ MOBEPXHOCTHIO IJIAHETHI U OT
reorpaguyeckoil mupotsl. JIBrukeHrne HeOECHBIX TN U UX CIyTHUKOB. 3akoHbl Kemepa. [lepBas kocmMudeckast CKOpOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, ABUXKyIIerocs ¢ yCKOpEHUEM.

Cuna tpenus. Cyxoe TpeHue. Cuiia TpeHHMsS] CKONBXKEHHS M cwia TpeHus mnokos. Koapduument tpenus. Cuia
COIPOTUBIICHUS MPU IBUKECHUU TEJA B KUJKOCTH UM Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIIBHOTO IBUKECHHUSI.

HMasnenue. 'mapocrarnueckoe gasinenue. Cuna Apxumena.

TexHu4ueckne yCTporCTBA U TEXHOJIOTHYECKUE TPOLECCHI: MOAMINITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

Habmronenue nBuxkeHus Tell B MHEPIUAIBHBIX U HEMHEPIUATBHBIX CUCTEMAaX OTCUETA.

[IpyHLIMTO OTHOCUTEIBHOCTH.

Kauenne nByx HUIMHIPOB WK MIAPOB PAa3HOM MACChl C OJJMHAKOBBIM YCKOPEHUEM OTHOCHUTEIBHO HEMHEPUHUAIbHON
CHUCTEMBI OTCYETA.

CpaBHEHUE paBHOAECHCTBYIOIIECH MPUIOKEHHBIX K TENy CHJI C IMPOM3BEACHUEM MAacChl Tela HAa €ro yCKOpPEHUE B
VMHEPLUAJIbHOW CUCTEME OTCUETA.

PaBeHCTBO CHII, BOSHUKAIOIIUX B PE3YIbTATE B3aUMOICUCTBHS TEI.

HN3mepenune macc o B3auMOAEHUCTBUIO.



HesecomocTs.

Bec Tena npu ycKOpeHHOM NOIbEME U MaJCHUU.

LleHTpoOeKHBIE MEXaHU3MBI.

CpaBHEeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKmMuKym.

N3mepenne paBHOACHCTBYIONIEH CHII IPU ABMKEHUH OpycKa MO0 HAKJIOHHOM TIOCKOCTH.

[TpoBepka runoTe3sl 0 HE3aBUCUMOCTH BPEMEHH JIBIXKCHHS OpyCKa M0 HAKJIOHHOM TJIOCKOCTH Ha 33JIaHHOE PACCTOSIHHE
OT €ro Macchl.

WccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIIMX B MPY>KUHE U PE3UHOBOM 00paslie, OT Ux JAeQopMaluu.

N3yyenue nBMKEHUSI CUCTEMBI TEJI, CBA3AHHBIX HUTHIO, IEPEKUHYTON Uepe3 IErKui OJIOK.

N3mepenne xorddunyenTa TpeHns 10 BeTHYUHE yriIoBoro ko dunuenrta 3aBucuMocTt Frp(N).

HccnenoBanue nBrxeHUs OpycKa MO0 HAKJIOHHOM MIIOCKOCTH € IEPEMEHHBIM KO3(PPUIUEHTOM TPEHUS.

N3yueHne nBUKEHUS Ipy3a HA BALy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AobcomoTHO TBEpOE Teno. [locTynarensHoe U BpalaTenbHOE ABMKEHHE TBEPAOTO Tesa. MOMEHT CHUJIbl OTHOCUTEIBHO
ocu BpauieHus. [limeuo cuibl. CiioxkeHne CUil, MPUIOKEHHBIX K TBEPAOMY Teny. LleHTp TsxecTn Tena.

VYcnoBus paBHOBECHS TBEPIOIO TeEIA.

YcroitunBoe, HeyCcTONYMBOE, Oe3pa3IMuHOe PaBHOBECHE.

TexHudyeckre yCTPOWCTBA M TEXHOJIOTMYECKHME NPOLIECCHI: KPOHIUTEWH, CTPOUTENBHBIM KpaH, peméryaTbie
KOHCTPYKIIHH.

Jemoncmpayuu.

Y cnoBusi paBHOBECHSI.

Bunbl paBHOBECHS.

Yuenuueckuit skcnepumenm, nadbopamopnwie pabomol, npaKkmuKym.

HccnenoBanne ycnoBUil paBHOBECHS TBEPAOIO TeJA, UMEKOUIET0 OCh BpAIICHUS.

KoncTpynpoBanue KpOHIITENHOB U PaCUYET CHJT YIIPYTOCTH.

N3ydeHnne ycTOWYMBOCTH TBEPAOTO TENA, UMEIOLIErO IUIONIAAb OTIOPHI.



Tema 4. 3akonwvl coxpaneHus ¢ mexaHuke.

Nmnynbc maTepuanbHOM TOYKH, CHCTEMBbl MaTe€pUajbHbIX TOYEK. LIeHTp Macc cucTemMbl MaTe€pUajbHBIX TOYEK.
TeopeMa 0 IBMKEHUHU LIEHTPA Macc.

Nmnynbe cUitbl 1 UI3MEHEHHUE UMITYJIbCA TeNa.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE NBMXKEHME.

MomeHnT nmnyiibca MatepuaibHOl Touku. [IpencraBienre o COXpaHEHNH MOMEHTA UMITYJIbCA B [IEHTPAJIbHBIX MOJISX.

Paborta cumnbl Ha MajoM M Ha KOHEYHOM TepeMeleHnu. ['paduueckoe mpeactaBieHue padoThl CUIIBIL.

MOoOIIHOCTb CHUIIBI.

Kunernueckas sHeprust MarepuaibHOU TOUYKH. Teopema 00 N3MEHEHHN KUHETHYECKOW YHEPTUU MaTEPHAILHON TOYKH.

[lorenuuanbHple W HENOTEHUUAJIbHBIE CWiIbl. lloTeHnmManeHas oHeprus. l[loTeHunanbHas ->HEpPrus ymopyro
nedhopMUpOBaHHON TPYKUHBL. [loTeHIManbHas PHEpPrus Tejla B OJHOPOJHOM TrpaBUTAIMOHHOM mnojie. [loTeHumanbHas
SHEpPrus Tella B rPaBUTAIMOHHOM TOJI€ OJIHOPOJHOTO Iapa (BHYTPH U BHE mapa). Bropas kocMudeckas ckopocTh. Tperbs
KOCMUYECKasi CKOPOCTb.

CBsi3b pabOThl HEMOTEHIUAIBHBIX CHUJI C U3MEHEHHEM MEXaHWYECKOM SHEPIHMU CHUCTEMbI Tel. 3aKOH COXPaHEHUS
MEXaHUYECKOU IHEPIUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHUS.

YpaBHeHne bepHyIn U1 UaeanbHOM KUIKOCTH KaK CIEACTBUE 3aKOHA COXPAHEHUSI MEXaHUYECKON IHEPTUU.

TexHuueckne yCTpOMCTBA U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKEHUE PAKET, BOJOMET, KOMEDP, MPYKUHHBIN MTUCTOJIET,
rUpockon, GUrypHoe KaTaHue Ha KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE IBMXKEHUE.

N3MepeHre MOITHOCTHU CHUJIBI.

N3meHenmne sHepruu Tesa Mpu COBEPIIEHUU padOTHI.

BzanmMuble npeBpanieHus KHHETUYECKOM 1M MOTEHIIMAIbHON SHEPTUN MPHU JCUCTBUU HA TEJIO CHIIbI TSHXKECTH U CHJIBI
YIOPYTOCTH.



CoxpaHeHue SHEePruu Mpu CBOOOHOM MaJICHUH.

Yuenuueckuit skcnepumenm, nadbopamopnwie padomul, npaKmuKym.

N3mepeHnne nMirynbca Tela o TOpMO3HOMY ITyTH.

N3mepeHne cuibl TSIru, CKOPOCTU MOJIEIU JIEKTPOMOOMIISI U MOIITHOCTH CHUJIBI TSTH.

CpaBHEHHE U3MEHEHUSI UMITYJIbCa TeJla C UMITYJIbCOM CHUJIBI.

HccnenoBanre cOXpaHEeHNsI MMITYJIbCA IIPU YIIPYTOM B3aHMMOJEHCTBHU.

N3mepeHne KNHETUYECKON YHEPTUU TEJIA 10 TOPMO3HOMY ITYTH.

CpaBHEHHE U3MEHEHUS TOTEHIMAIIbHOW SHEPTUHU MPYKUHBI C pabOTON CUIIbI TPEHUS.

Omnpenenenue pabOThI CUIIBI TPEHUS NP ABMXKEHUH T€JIa 110 HAKJIIOHHOM TIOCKOCTH.

Paznen 3. Mosekyasipuast u3nKa u TEpMOAMHAMMKA.

Tema 1. Ochogbl MONEKYAAPHO-KUHEMUYECKOU Meopuu.

OcHOBHBIE TONOXEHUST MoJieKysipHO-KuHeTndeckorn Tteopuu (MKT), ux ombeiTHoe obOocHoBaHue. uddysus.
bpoyHoBcKkoe nBHKEHHE. XapaKTep ABUKEHHS U B3aUMOAECHCTBHS YaCcTHI] BeecTBa. Moaenu CTpOeHUs Ta30B, KUAKOCTEH
U TBEPABIX Tel M OOBSCHEHUE CBOWCTB BEIIECTBA Ha OCHOBE 3THX Mozeied. Macca u pa3mepbl MOJIEKYd (aTOMOB).
KomnuecTBo Bemectna. [TocrosHHass ABoraapo.

TeroBoe paBHoBecue. Temneparypa u criocoObl e€ usmepenus. llkana remneparyp Llenbcus.

Mopenb HaEaNbHOrO ra3a B MOJIEKYJSPHO-KMHETUYECKOW TEOPUU: YAaCTUIBI ra3a JBHXKYTCS XaOTHYECKHM U HE
B3aUMOJICUCTBYIOT APYT C APYTOM.

I"azoBbie 3akoHbI. YpaBHeHUe MenaeneeBa—Kianeiipona. AOcontoTHas Temneparypa (1kana remmnepatyp KenbBuna).
3akon JlanbroHa. M3omporiecchl B UeanbHOM T'a3e ¢ MOCTOSHHBIM KOJIMYECTBOM BellecTBa. I'paduyeckoe mpeacTaBieHue
U30MPOIIECCOB: U30TEPMA, N30X0pa, n300apa.

CBsi3b MEXIY JABICHUEM M CPEIHEH KMHETUYECKON PHEpruell MOCTyHaTeIbHOIO TEIUIOBOTO JIBHKEHUS MOJIEKYJ
U€AIbHOTO ra3a (OCHOBHOE YpaBHEHUE MOJIEKYISIPHO-KMHETUYECKON TEOPUH UIEATIbHOIO ra3a).

CBsi3b  aOCONIOTHOM Temmeparypbl TEPMOJAMHAMHYECKOM CHCTEMBI CO CpEIHEN KHUHETUYECKOM SHeprueu
MOCTYNAaTEIbHOTO TEMJIOBOTO JBHKEHUS €€ YaCTHLL.

TexHuueckue yCcTpoiicTBa U TEXHOIOTHUECKHE MTPOLIECCHI: TEPMOMETP, OapOMETp, MOTydEHHE HAHOMATEPUAIOB.

Hemoncmpauuu.



Mopenu nBUKEHWS YaCTUI] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Huddy3us xxugkocTen.

Moguens onbita llTepha.

[IputskeHne MONEKyJI.

Mopenu KpucTaqmIn4ecKnX pereToK.

Habntonenue u vccneqoBanue U30IMpoLEeCCOB.

Yuenuueckuit sxkcnepumenm, nadopamopnuvie padomut, nPAKMuUKym.

UccnenoBanne mpoliecca yCTaHOBJIEHUSI TEIIOBOTO PABHOBECUS MPH TEIUIOOOMEHE MEXIY TOpS4Yel W XOJOTHOU
BOJOM.

N3yuenne nzorepmMuueckoro mnpoiiecca (peKOMEHI0BaHO UCIIOIb30BaHuE IU(PPOBOIA TabopaTopun).

N3yueHne n30X0pHOro nporuecca.

N3yuyenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennogvie mauiunul.

Tepmonnnamuueckas (T/]) cuctema. 3agaHue BHENIHUX YCIOBUUN JJISI TEPMOJAMHAMUYECKON cHCTEMBbl. BHeniHue u
BHyTpeHHUE napamerpsbl. [lapameTpbl TEpMOAMHAMUYECKON CUCTEMBI KaK CpEHUE 3HAUYCHUSI BEIUYMH, ONMKUCHIBAIOIINUX €&
COCTOSIHUE Ha MUKPOCKOIUYECKOM YPOBHE.

HyneBoe nauano tepmomaumnamuiku. CaMONpOU3BOJIbHAS peJakcalus TEPMOJIUHAMUYECKOW CUCTEMBI K TEIIOBOMY
PaBHOBECHIO.

Mogene wuaeanbHOro ra3a B TEPMOJWHAMHUKE — CHCTEMa YypaBHEHUU: ypaBHeHHE MennaeneeBa—Kianeiipona u
BBIpaKEHUE 11 BHYTPEHHEH HHEPTUH. Y CIOBUSI MPUMEHUMOCTH ATON MOJIEIN: HU3Kasi KOHIIEHTpAIUsl YaCTHIl, BHICOKHE
TeMIIepaTypsl. BeipakeHue 111 BHyTPEHHEN YHEPTUHU OJJHOATOMHOI'O UJI€aJIbHOIO rasa.

KBa3zucrarnueckue u HecTaTUYECKUE MPOLIECCHI.

DOnemeHTapHas padoTa B TepMoanHaMuKke. Beraucnenue pabotsl o rpaduky mporecca Ha pPV-auarpaMmme.



Temnonepenaya kak cnocod W3MEHEHHS BHYTPEHHEH HSHEPruu TEPMOJAMHAMHYECKOM CUCTEMBbI 0€3 COBEpIICHHUS
paboTsl. KoHBeKI1Us, TEMIONPOBOJHOCTD, U3TyUEHHE.

KomnuecTBo Temnorel. TermmoéMKOCTh Tena. Y nejbHas U MOJSPHAs TEIUIOEMKOCTH BellecTBa. Y paBHeHHe Maiiepa.
VYnenbHas TemyioTa cropaHus TomiuBa. Pacuér komuuecTtBa TEmoOThHl npu Teruionepenade. [lonstue o0 aguabaTHOM
nporecce.

[lepBbiii 3akoH TepmoauHamuku. BHyTpenHsis sHeprus. KommuecTBo TemnoTsl U paboTa Kak Mepbl M3MEHEHHUS
BHYTPEHHEU SHEPTUU TEPMOANHAMUYECKON CUCTEMBI.

BTopoii 3akoH TEpMOIMHAMHUKH JJisi PABHOBECHBIX IIPOLECCOB: YEpe3 3aJaHHOE PAaBHOBECHOE COCTOSHUE
TEPMOJIMHAMUYECKON CUCTEMBI MPOXOAUT €IUHCTBEHHAs aanadara. AGCOMIOTHAS TEMIIEpaTypa.

Bropoii 3ak0oH TepMOJUHAMUKHY ISl HEPABHOBECHBIX MPOIECCOB: HEBO3MOXKHO MEPEIaTh TEIUIOTY OT O0Jiee XOI0IHOTO
Tena K 6osee Harperomy 0e3 komrencanuu (Knaysuyc). HeoGpatumMocTs MpupoHBIX TPOIIECCOB.

[Tpunnune! necteus TermmoBbix MamuH. KIT/I.

MaxkcumansHoe 3naduenue KII/I. [{ukn Kapho.

DKOJIOTMYECKHUE aCIEeKThl UCTOJIb30BaHUS TEIJIOBBIX ABUraTeneil. TemmoBoe 3arps3HeHUe OKPYKaroIIen Cpeibl.

TexHuuecKne YCTpPOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: XOJOAWIbHUK, KOHAWIWOHED, [HU3CIbHBIM U
KapOIOpaTOPHBIN JIBUTATENU, TapoBasi TypOUHA, MOJyYeHUE CBEPXHUBKUX TeMIIepaTyp, YTWIN3AIUs «TEIUIOBBIX)» OTXO0JI0B

C HCIIOJIB30BAHHUCM TCINIOBOI'O HACOCA, YTHUIM3alUsd 6I/IOOpFaHI/I‘{eCKOI‘O TOININBa JJIAd BLIpa6OTKI/I «TEMJIOBOM» U
QJICKTPOIHECPIUH.

Hemoncmpauuu.

N3MeHenue TemmnepaTypsl MpU aiuadaTUueCKOM PaCIIUPECHUH.
Bo3aymHoe oruuso.

CpaBHeHUE yAEIbHBIX TEINIOEMKOCTEHN BEIIECTB.

CnocoObl U13MEHEHUSI BHYTPEHHEH SHEPTHUU.

Uccnenoranne anrnabaTHoro mpoiecca.

KommnbroTepHbie MOJICTN TEIJIOBBIX JIBUTATEIICH.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.
N3mepenue yaenbHOU TENIIOEMKOCTH.



HccnenoBanne npoliecca OCTbIBaHUS BEILIECTBA.

UccnenoBanue anuabaTHOrO Mpolecca.

N3yueHne B3auMOCBS3U SHEPTUHA MEKMOJIEKYIISIPHOTO B3AaUMOJEHUCTBHUS U TEMIIEPATYPhI KUTIEHUS )KUIKOCTEM.

Tema 3. Azpecamnibie cocmoanus eeuyecmea. Dazogvie nepexoow.

[TapooOpa3zoBanue u koHaeHcalus. MicnapeHue u kuneHue. Y ieabHas TeIioTa napooopa3oBaHusl.

HacellieHHble U HEHAChIIEHHbIE napbl. KauecTBeHHast 3aBUCUMOCTh TUIOTHOCTH U JAAaBJIEHUS HACBIIIEHHOTO Mapa OT
TEeMIIepaTyphl, UX HE3aBHCHUMOCTh OT 00BhEMa HACHIIIEHHOTO Mapa. 3aBUCUMOCTh TEMITEpaTyphl KUIICHHUS OT JABJICHUS B
KUJIKOCTH.

BnaxxnocTs Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIAXKHOCTbD.

Tépmoe Tteno. Kpucramnuueckue u amopdHbie Tena. AHH3OTPONUS CBOWCTB KpUCTAUIOB. [lnmaBnenue wu
KpUCTaJIM3alus. Y qenbHas TerioTa miasienus. Cyonaumanusi.

Hedopmanmu TBEpaOro Tena. Pactsokenue u cxarue. Casur. Moayns FOnra. [peaen ynpyrux nedopmariuii.

TemoBoe pacumupeHue KUAKOCTEH U TBEPABIX Tell, 00bEMHOE U JIMHEHHOE paciIMpeHre. AHTapPMOHU3M TETLJIOBBIX
KoJieOaHMIi YaCTHI] BEIIECTBA KaK MPUYNHA TEIUIOBOT'O PACIIMPEHUS TeJ (Ha KAYeCTBEHHOM YPOBHE).

[IpeoOpa3zoBaHue 3HEPrun B (pa30BbIX MMEPEXOJAX.

YpaBHeHUE TEIIIOBOTO OajaHca.

[ToBepxnoctHoe Hatspkenue. Koadduiment noBepxHocTHOro Hatsbkenusd. Kanwnnsipueie siBienus. [laBnenue mon
VCKPUBIIEHHON ITOBEPXHOCTHIO )KUAKOCTU. Popmyia Jlamaca.

TexHu4yeckne yCTpOMCTBA U TEXHOJIOTHYECKHUE MTPOLIECCHI: )KUIKUE KPUCTAILIIBI, COBPEMEHHBIE MaTEPHUAIIBI.

Jlemoncmpayuu.

TernnoBoe pacimpeHue.

CBoiicTBa HACHIIIEHHBIX MapOB.

Kunenue. Kunenue npy noHM>XKEHHOM J1aBJICHUU.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OnbITHI C MBUIBHBIMU TUIEHKAMH.

CmaunBaHue.

Kanunnsapusie siBeHusI.



Mopenu HEHbBIOTOHOBCKOW KUJKOCTH.

CniocoObl u3MepeHus BIaXKHOCTH.

HccnenoBanne HarpeBaHus U IJIABJICHUS KPUCTAIIMYECKOrO BELIECTBA.

Buner negopmarniuii.

Habmonenune mansix nedopmarimii.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS )KUIKOCTEM.

N3mepenne yaenbHOM TEMIOTHI IUIABJICHUS JIBJA.

N3ydeHne CBONCTB HACBIIICHHBIX MTApPOB.

N3mepenne abCOMIOTHOM BIIaXKHOCTH BO3AYyXa U OLIEHKA MACChI IAPOB B TIOMEIICHUH.

N3mepenne ko3 dunpeHTa moBepXHOCTHOTO HATSIKCHHS.

N3mepenue moayns FOHra.

UccnenoBanue 3aBUCUMOCTH AedOpMAaIIMKM PE3UHOBOTI'0 00pa3iia OT MPUIOKEHHON K HEMY CHJIBI.

Pasznen 4. JaekTpoauHaMuKa.

Tema 1. dnexmpuueckoe none.

OJeKTpu3anms Tell U €€ NMPOSBICHUSA. DJNEKTpUYECKUM 3apAn. JIBa Buaa anekTpuyecKux 3apsnoB. [IpoBogHUKWH,
JTUAJIEKTPUKHU U TIOJIYIIPOBOAHUKH. DJIEMEHTAPHBIN AIEKTPUUECKUN 3apsl. 3aKOH COXPAHEHUS JIEKTPUUECKOr0 3apsiia.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsanl. 3akoH KynoHa.

DnekTpuuecKkoe nose. Ero neicTBre Ha dJIEKTPUYECKHAE 3apsbl.

Hamnpsixénnocts anexktpudeckoro mossa. [IpoOubiii 3apsa. JluHum HanpsokEHHOCTH  DJIEKTPUYECKOrO  TMOJIS.
OnHOPOIHOE AIIEKTPUUECKOE TTOJIE.

[IoTeHIMAIBHOCTD 3JIEKTPOCTATUYECKOro Mnoss. Pa3zHOCTh moTeHIManoB W HampsbkeHue. lloTeHnumanbHas sHeprus
3apsiaa B ayekTpocraTuueckoM nose. llorennuman anekrpocrarndeckoro nojs. CBsi3b HANPSIKEHHOCTU MOJIL U Pa3HOCTH
MNOTEHIIMAJIOB ISl 3JIEKTPOCTATUYECKOT0 MOJIsl (KaK OHOPOHOTO, TaK U HEOJTHOPOHOTO).

[IpuHLIMT CynEepNO3ULIUN STEKTPUUECKUX TTOJIEH.



[Tone Toueunoro 3apsiaa. [lone paBHOMepHO 3apskeHHON cdepbl. [lone paBHOMEpPHO 3apsKEHHOro 1Mo 00BEMY HIapa.
[Tone paBHOMEPHO 3apsHKEHHOM OECKOHEUHOW IUTOCKOCTH. KapTuHbl JUHUM HANpsHKEHHOCTH ATUX TMOJeHd W
AKBUITOTEHIIMAJIBHBIX TOBEPXHOCTEN.

[IpoBOAHUKM B AIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECHUS 3aPsI/IOB.

JIMAIEKTPUKH B 3JIEKTPOCTATUUECKOM ToJie. J[ManeKkTpruueckass MpOHUIIAEMOCTh BEIIECTBA.

Konnencarop. D1eKTpoEMKOCTh KOHAEHCATOPA. DINEKTPOEMKOCTh INIOCKOTO KOHJIEHCATOPA.

[TapamiensHOE coequHeHnE KOHAEHCATOPOB. [locnenoBarenbHOE COEAMHEHNE KOHAEHCATOPOB.

DHEPrus 3apsSKEHHOr0 KOHAEHCATOPA.

JIBM>KEHME 3apsSyKEHHOW YaCTULIBI B OJHOPOIHOM AJIEKTPUYECKOM ITOJIE.

TexHuYecKHne yCTPOMCTBA U TEXHOJIOTHYECKHUE MTPOLIECCHI: 3JIEKTPOCKOIL, AIEKTPOMETP, IEKTPOCTATUYECKAS 3AIUTA,
3a3eMIIeHUE IEKTPOIIPHUOOpOB, KOHAEHCATOPHI, reHepaTop Bau ne ['paada.

Jemoncmpauuu.

YCTpOUCTBO M IMIPUHLMUII IEUCTBUS DIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IaPUKOB.

DIIEKTPUUYECKOE TMOJIE JBYX 3aPSKECHHBIX IUIACTHUH.

Mopens a5ekTpoctaTudeckoro reneparopa (Ban ne ['paada).

[IpoBOAHUKH B AIEKTPUYECKOM IOJIE.

DIeKTpOocTaTUUECKas 3aluTa.

Y CTpolCTBO U JEUCTBUE KOHJIEHCATOPA MTOCTOSHHOM U MTEPEMEHHON EMKOCTH.

3aBUCUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTOpa OT IUIOMIAAW IUIACTHH, PACCTOSHUS MEXKIYy HHUMHU U
JTUAJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus IEKTPUUECKOTO MO 3apsHKEHHOT0 KOHEHCATOopa.

3apsiika 1 pa3psika KOHJIEHCATOpa 4epe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, navopamopmusie padomul, npaKmuKym.

OueHka cuj B3auMOZIEHCTBUS 3apSyKEHHBIX TEI.

HaOmronenue npeBpalieHust SHEPruu 3apsHKEHHOT0 KOHJIEHCATOPa B SHEPTHUI0 U3TYyUYEHHS CBETOMO/A.

N3ydeHne nporekanusi TOKa B LIENHU, COAEPKALIECH KOHIEHCATOP.



Pacnpenenenue pasHOCTH MOTEHIIMAIOB (HAMPSHKEHUS ) TIPU MOCIIEI0BATEIBHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsiga KOHIEHCATOPA YEPE3 PEZUCTOP.

Tema 2. Ilocmoannulit 3.1eKmpuyecKuii mox.

Cuna Toka. [TocTOsIHHBIN TOK.

VYcaoBus CylecTBOBaHUS MOCTOSTHHOTO 3JIeKTpruyeckoro Toka. Mcrounuku Toka. Hanpsoxkenne U u D1C &.

3akoH OMa J1s1 yyacTKa LenHu.

DIIEKTPUUECKOE CONPOTUBJIEHUE. 3aBUCUMOCTh COMPOTUBIIEHUSI OHOPOHOTO MTPOBOJAHUKA OT €r0 JJIMHBI U ILTOMIAAH
MONEPEYHOr0 CEYEHHUSI. Y IETbHOE COMPOTUBIICHUE BEILIECTBA.

[TocnenoBaTenpHOE, NapaJIEIbHOE, CMEIIAHHOE COEIMHEHNE TPOBOIHUKOB. Pacy€r pa3BETBIEHHBIX JJIEKTPUUECKHUX
nenei. [Ipasuna Kupxroda.

Pabora snekrpuueckoro Toka. 3akoH Ixoyns—Jlenua.

MOIHOCTH ANEKTPUUECKOrO TOKA. TernoBast MOIIIHOCTh, BhIACISIEMAs HA PE3UCTOPE.

O/IC u BHyTpEeHHEE CONPOTHUBJICHHE UCTOYHMKA ToKa. 3akoH OMa JJIsl MOJHON (3aMKHYTOM) 3JIEKTPUYECKON IIETIH.
MomHoCTh MCTOYHHKA TOKA. KOpOTKOE 3amMbIKaHue.

KonpaeHncarop B nenu noCTOSIHHOTO TOKA.

TexHuueckne yCTpoicTBa U TEXHOJIOTUYECKHUE MTPOLECCHI: aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUUK BIEKTPUUECKON
SHEPTUH.

Hemoncmpayuu.

N3mepenue cuiibl TOKa U HAPSIKEHUS.

HccnenoBanne 3aBUCUMOCTH CUIIBI TOKA OT HANPSIKEHUS IJ1s1 PE3UCTOPA, JJaMITbl HAKAJIMBAHUS U CBETOAMO/A.

3aBUCUMOCTh COIMPOTHUBJIEHUA UUIMHAPUYECKUX MPOBOJHHUKOB OT JUIMHBI, IUIOMIAJAM IONEPEYHOTO CEUYEHUS MU
Marepuana.

HccnenoBaHne 3aBUCUMOCTH CUJIBI TOKA OT CONMPOTUBJIEHUS IPU TOCTOSHHOM HANPSIKECHUMU.

[Ipsamoe nzmepenue I/1C. KopoTkoe 3aMbIKaHUE rajJbBaHUYECKOr0 AJIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTHUBIICHUS.

Cnoco0sI coemnHEeHUsT NICTOYHUKOB Toka, DJIC GaTtapei.

HccnenoBanne pa3HOCTH MTOTEHIIMATIOB MEXAY MOJIFOCAMU UCTOYHHUKA TOKA OT CWJIbI TOKA B LIEMU.

Yuenuueckuit skcnepumenm, nabopamopnuie padomsl, npAKMUKyMm.



HccnenoBanre cMEIIaHHOTO COEAMHEHHS PE3UCTOPOB.

N3mMepeHue yaenbHOro COnpoTUBIEHUS POBOJHUKOB.

UccnenoBanre 3aBUCUMOCTY CUJIbI TOKA OT HANIPSIAKEHUS JIJIs1 TAMITbl HAKaJTUBaHMSI.

VYBenuueHue npejena u3MepeHus amnepmeTrpa (BoJIbTMETPa).

N3mepenue D/IC u BHYTPEHHETO CONMPOTUBIICHUSI HCTOYHUKA TOKA.

UccnenoBanne 3aucumoctu IJ[C raibBaHMUECKOro 3J1€MEHTa OT BPEMEHH MPHU KOPOTKOM 3aMbIKAHUU.

UccnenoBanne pa3HOCTH MOTEHIIMAIOB MEK/y TTOJIFOCAMHA UCTOYHHMKA TOKA OT CUJIbI TOKA B LICTIH.

UccnenoBanue 3aBUCUMOCTH TOJE3HOM MOIITHOCTH UCTOYHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu 6 paziuuHbix cpedax.

DJeKTpUUecKas MPOBOAUMOCTb PA3JIMUHBIX BEHIECTB. DJIEKTPOHHAS! TPOBOJAUMOCTh TBEPIBIX METAILIOB. 3aBUCUMOCTD
CONPOTUBJIEHUSI METAJIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.

DIIeKTpUUECKUM TOK B BakyyMme. CBOMCTBA AJIIEKTPOHHBIX MYYKOB.

[TonympoBoguuku. CoOCTBEHHass M MpPUMECHAsT MPOBOJUMOCTH IMOTYNPOBOAHUKOB. CBOMCTBa pP—N-mepexoja.
[TomympoBOIHUKOBBIE TTPHUOOPHI.

DIIEKTPUYECKAN TOK B BJEKTPOJIHUTAX. DJIEKTPOIUTHYECKAs AUCCOUManus. DIJEKTpouu3. 3akoHbl Dapanes s
ANEKTPOJIU3A.

DIIEKTpUYECKUN TOK B ra3ax. CaMOCTOSITENIbHBIN U HECAMOCTOSITENbHBIN pa3psl. Pa3inyHble TUIIBI CAMOCTOATEIBHOTO
paspsana. Momuus. [1nazma.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: Tra3opaspsiAHbIC J1aMIlbl, 3JEKTPOHHO-ITyuYeBash TpyoOKa,

NOJYIPOBOAHUKOBBIE TPUOOPBI: U0/, TPAH3UCTOP, POTOANO, CBETOANO/, TaJIbBaHUKA, paUHUPOBAHUE ME/H, BIIJIAaBKa
AIIOMMHUA, JIIEKTPOHHAs MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTb CONPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPHI.
[IpoBOAMMOCTB 3JEKTPOITUTOB.

3akoHsblI 35ekTponusa Papajes.

HckpoBoii pa3psil U MpOBOJIUMOCTh BO31yXa.

CpaBHeHHME TPOBOJUMOCTH METAJJIOB U MOTYIPOBOJHUKOB.



OHOCTOPOHHSSI MPOBOAUMOCTD TUOJIA.

Yuenuueckuit skcnepumenm, nabopamopnuie padomol, npaKkmuKym.

Hab6mronenue amekTpoiusa.

N3mepenue 3apsiia OAHOBAJIEHTHOTIO HOHA.

HccnenoBanne 3aBUCUMOCTH COTIPOTUBJICHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOJA.

DU3HYEeCKUI TPAKTUKYM.

CnocoObI n3Mepenus: PU3NYECKUX BEIUYUH C UCIIOIb30BAHUEM aHAJIOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX IPUOOPOB
U KOMITBIOTEPHBIX JATYUKOBBIX CUCTEM. AOCOJIIOTHBIE U OTHOCUTEINIbHBIE MOTPEIIHOCTA U3MEPEHUH (PU3NUECKUX BETUUHH.
OueHka rpaHul] NOrPEeUHOCTEN.

[TpoBeneHre KOCBEHHBIX U3MEPECHUM, UCCIETOBAHMN 3aBUCUMOCTEN (DM3MUECKUX BEIMYWH, IPOBEPKA MPEIOKECHHBIX
runore3 (BbIOOp M3 paboT, ONMCAHHBIX B TEMAaTHYECKUX pa3zzesiax «YUEeHUYECKUN IKCIEPUMEHT, JabopaTopHble padoThI,
MPAKTUKYM»).

MeknpeaMeTHbIE CBA3H.

N3yuyenue kypca ¢usuku yrinyOon€éHHoro ypoBHa B 10 kjacce ocCylIecTBISETCS € Y4YETOM COAEpKaTEIbHBIX
MEXIPEIMETHBIX CBSI3€W ¢ KypcaMu MaTeMaTUKH, OMOJIOTMH, XUMUU, T€Orpa@uu U TEXHOJIOTHH.

Mesxcnpeomemusie nonamus, CéA3AHHbIE C U3YUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA: SBIICHUE, HAYYHBIA (DAKT,
TUNoTe3a, (U3ndeckas BEIUYMHA, 3aKOH, TEOpHs, HaONIOJEHHE, SKCIEPUMEHT, MOAEIUPOBAaHUE, MOJENb, U3MEpPEHHE,
MOTPEUTHOCTH U3MEPEHUMN, U3MEPUTENbHBIE TPUOOPHI, ITUppPOBas 1adopaTopus.

Mamemamuka: penieHre cuctemMbl ypaBHeHul. JInHeliHnas pyHkuus, napadona, runepOona, ux rpaduku 1 CBOMCTBA.
Tpuronomerpuueckue (yHKIUU: CHUHYC, KOCHUHYC, TAHT€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO.
BekTophl 1 HX IPOEKIMU HAa OCH KOOPJAMNHAT, CI0KEHUE BEKTOPOB.

buonocusa: vexanudeckoe ABWKEHUE B KUMBOW mpupojae, AUpQy3us, ocMOC, TEIIOOOMEH >KMBBIX OpPraHHU3MOB,
TEIUIOBOE 3arps3HEHUE OKPYXKAIOIIEeW cpeibl, YyTHIM3alus OMOOPraHMYEeCKOro TOIUIMBA ISl BHIPAOOTKHU «TEIUIOBON» U
AIEKTPOIHEPTUH, TTOBEPXHOCTHOE HATSKEHHE M KaNWUISIPHBIE SIBIICHHS B NPHUPOIE, SJIEKTPUUYECKUE SBJICHUS B KHUBOWU

IpUpoJIe.



Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE AaTOMOB M MOJIEKYJI, MOJIb BELIECTBA, MOJISIPHAS Macca, MOJy4eHUE
HAaHOMAaTEpHUaJIOB, TEIJIOBbIE CBOMCTBA TBEPIBIX TEJ, KUJIKOCTEN U ra30B, KUJIKUE KPUCTAILIIbI, JJIEKTPUUECKHE CBONCTBA
METAJIOB, YJIEKTPOJIUTUYECKAs JUCCOUMALMS, TaJIbBAHUKA, SJIEKTPOHHASI MUKPOCKOIIHSL.

TI'eocpagpua: BnaxuocTh BO3aAyxa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozcua: npeoOpa3oBaHHUE [BIKEHHMA C HMCIOJIb30BAHMEM MEXAHU3MOB, YUET CYXOro M >KHMJIKOIO TpPEHHUS B
TEXHUKE, CTATUYECKHE KOHCTPYKUHUH (KPOHILUTEWH, pEemETyaThble KOHCTPYKLHH), WCIOJIb30BAHUE 3aKOHOB COXPAHEHUS
MEXaHUKHA B TEXHUKE (THPOCKOI, BOJAOMET W APYTHE), ABUTATENIb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOAWIBHUK, KOHAWLHAOHEP, TEXHOJIOTMU IIOJYyYEHHUS COBPEMEHHBIX MAaTEpPHANOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAaHOTEXHOJIOTMH,  JJEKTpOCTaTHYecKas  3aluTa, 3a3eMJICHHE  DJIEKTPONpPUOOpPOB,  Ta30pa3psiiHbIE  JIAMIIbI,
MOJTYTIPOBOAHUKOBBIE IPUOOPHI, TATbBAHUKA.

IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA ITPOI'PAMMEI 110 ®U3UKE HA YPOBHE CPEJHET'O OBIIEI'O
OBPA3OBAHUAIIMYHOCTHDLIE PE3YIJIbTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuyHOCTHBIE pe3yabTaThl OCBOCHHUS YUeOHOTO npeaMera «Pu3nKay TOJDKHBI OTPaXaTh TOTOBHOCTh M CIIOCOOHOCTh
0o0yyYarommxcsi PyKOBOJCTBOBAThCA CHPOPMHUPOBAHHON BHYTPEHHEH TMO3UILIMEH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAllU/, MO3UTUBHBIX BHYTPEHHHUX YOEKICHHUH, COOTBETCTBYIOIIMX TPAJUIMUOHHBIM I[EHHOCTSIM POCCUHCKOIO
OOIIIeCTBa, PACIIUPEHUE KMU3HEHHOTO OIbITA M OIbITa JEATEIHOCTH B MPOIIECCE pealiu3allii OCHOBHBIX HAINpPaBJICHHM
BOCIUTATEIbHOUN AEATEIBHOCTH, B TOM YHCJIE B YACTH:

IPaKIAHCKOI0 BOCIIMTAHUA:

e c(hopMUPOBAHHOCTD IPAKIAHCKON MO3UIIMK O0YUAIOIIETOCsl Kak AKTUBHOI'O M OTBETCTBEHHOTO YJI€HA POCCUHCKOTO

o0111ecTBa;

e TMPUHATUE TPATUIIMOHHBIX OOIIECUYEIIOBEUECKUX TYMAHUCTUYECKUX U IEMOKPATUYECKUX [IEHHOCTEH;

e TOTOBHOCTh BECTM COBMECTHYIO JEATEILHOCTb B HHTEpPECax TPaKJAHCKOTO OOIIEeCTBa, Yy4acTBOBAaTh B

camMoyIpaBJjeHUU B 00pa30BaTeIbHON OpraHu3allnu;



e yYMEHHUE B3aUMOJIEUCTBOBATH C COI[MATILHBIMU HHCTUTYTAMU B COOTBETCTBUU C UX (PYHKIUSMU U HA3HAUCHUEM;
e TOTOBHOCTb K TYMAaHUTAPHOW U BOJIOHTEPCKON AEATEIbHOCTH.
NATPUOTHYECKOT0 BOCTIMTAHNS:
e Cc(hOPpMUPOBAHHOCTH POCCUMCKOI IpakTaHCKOW UJIEHTUYHOCTH, IATPUOTU3MA;
e IIEHHOCTHOE OTHOILIEHHE K IOCY/IapCTBEHHBIM CUMBOJIAM, JOCTUKEHUSAM POCCUICKUX YUEHBIX B 00IaCTH PUUKU U
TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:
e c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MTOBEEHUS;
e CIOCOOHOCTh OIICHMBATh CHUTYallMI0 M TPUHUMATh OCO3HAHHBIE PEIICHHs, OPUEHTUPYSACh HAa MOPAIBHO-
HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B JAEATEIBHOCTH YYEHOIO;
e OCO3HAHME JIMYHOI'O BKJIA/Ia B IOCTPOEHUE YCTOMYUBOIO OYYILETO.
3CTETHYeCKOr0 BOCIIUTAHUSA:
e ACTETUYECKOE OTHONIICHHE K MUPY, BKJIIOYAs 3CTETUKY HAYYHOrO TBOPUYECTBA, MPUCYIIETO (U3HUECKON HayKe.
TPYJA0BOT0 BOCIIUTAHUS:
e HHTEpPEC K PA3IMYHBIM c(hepaM npodhecCruoHANbHON IS TENbHOCTH, B TOM YHCJIE CBA3AHHBIM C (DU3UKON U TEXHUKOM,
YMEHHUE COBEPIIIaTh OCO3HAHHBIN BBIOOP OyayIiel mpodeccuu U peaan3oBbIBaTh COOCTBEHHbIE KU3HEHHBIE TIJIaHbI;
e TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 001aCTH (PU3UKH HA MPOTSHKEHUH BCEH KU3HU.
IKOJIOTHYECKOr0 BOCTIMTAHUA:
e c(hOPpMUPOBAHHOCTH FKOJIOTMYECKON KYJIbTYPhl, OCO3HAHUE TJI00ATLHOIO XapaKTepa SKOJIOTMYECKUX POoOIIeM;
e IUJJAHUPOBAHME U OCYILIECTBIICHUE IEUCTBUI B OKpYXaIOLIEH cpejie HA OCHOBE 3HAHUS LieJIel YCTOMUHUBOrO Pa3BUTHS
YeJIOBEYECTBA;
e pacIIUpEHHE OMbITa AEATEIbHOCTH 3KOJIOTHUECKON HAMPaBIEHHOCTH HA OCHOBE UMEIOIUXCSI 3HAHUM 10 (PU3UKE.
LHEHHOCTH HAYYHOI'O IO3HAHUSA:
e c(hopMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIET0 COBPEMEHHOMY YPOBHIO Pa3BUTHS (U3MUECKON HAYKH;
e OCO3HaHUE IEHHOCTH HAy4YHON JESITEIbHOCTH, TOTOBHOCTh B IMpoIlecce H3Yy4YeHHs (GU3UKKA OCYIIECTBIATH
MPOEKTHYIO M HCCIIEA0BATENIBbCKYIO AESITENbHOCTh HHANBUYAIBHO U B TPYIIIIE.



METAIIPEAMETHBIE PE3YJIBTATDI

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JjornuecKkue 1eCTBUSA:

CaMOCTOSTEIHLHO (hOPMYJIMPOBATh M aKTYaTU3UPOBATH IIPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE,

OMPENENATh LENU AEATEIIBHOCTH, 3a4aBATh MMAPAMETPHI U KPUTEPHUU UX JOCTUKCHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHUS B paCCMaTPUBAEMBIX (DHU3UUECKUX SBJICHUSIX;

pa3pabarpiBaTh IJIaH PEIICHUS MPOOJEMBbI C YUYETOM aHAJIM3a MMEIOIIUXCS MaTepHaIbHBIX M HEMaTepUaIbHBIX
pECYpPCOB;

BHOCUTh KOPPEKTUBBI B [IE€ATEIBHOCTb, OLICHUBATH COOTBETCTBHUE pE3YJIbTATOB LIEJISIM, OLEHUBATH PUCKHU
MOCJICACTBUM I€ATEIIbHOCTH;

KOOPJAMHUPOBATh W BBINNOJIHATH pabOTy B YCIOBHUSAX PEAIBHOT0, BUPTYAIBHOTO W KOMOMHHUPOBAHHOTO
B3aMMOCUCTBUS;

Pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX MPOOJIEM.

Ba3oBble ucciiegoBarejbcKe 1€ CTBUSA .

BJIAJICTh HAYYHOW TEPMUHOJIOTHEH, KITFOYEBBIMH MOHATUSIMH M METOJaMU (PU3UUECKON HAYKH;

BJIAJICTh HABBIKAMHU YYEOHO-UCCIIEIOBATEIHLCKON U MPOSKTHOM JACSITEILHOCTH B 00J1aCTH (PU3UKH, CIOCOOHOCTHIO U
TOTOBHOCTBIO K CaMOCTOSTEILHOMY IOMCKY METOJIOB PEUICHUs 3a/ad (U3NYECKOro COJACpkKaHUs, TMPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

BIAJCTh BHUJIAMU JIEATEILHOCTH IO TMOJYYEHUI0O HOBOTO 3HAHMS, €r0 HMHTEpIpETAaIlud, MPeoOpa3oBaHUI0 U
NPUMEHEHUIO B PA3lIMYHBIX YYEOHBIX CHUTYaIlMSX, B TOM YHCJE MPHU CO3JaHUU YYEOHBIX TMPOEKTOB B 00JIaCTH
(1076370097

BBISIBJISITh IPUIMHHO-CIICJCTBEHHBIC CBSI3U U aKTYyaJIM3UPOBATh 3a]1a9y, BBIJIBUTATh TUIIOTE3Y €€ PEIICHHU S, HAXOIUTh
apryMEHTHI JIs IOKAa3aTeNbCTBA CBOMX YTBEPKICHUMN, 33/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TONYYCHHBIC B XOJI€ PEIICHUS 3a7addl PE3yJIbTaThl, KPUTHUYECKH OIEHWBATh WX JOCTOBEPHOCTH,
POTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHUSX;



CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIC 3a7]a4 B 00pa30BaTEIbHOMN JEATCILHOCTH, B TOM YHCJIC TIPU U3YYCHUHU
(1076371978

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh IEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHYECKYIO 001aCTh )KH3HEACATENHbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTCH;

BBIJIBUTATh HOBBIE UJICH, MPEJIaraTh OPUTHHAIBHBIC TTOAXO/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYCKAIONINE aTbTEPHATUBHBIC PEIICHMUS.

Pabora ¢ undgopmanmeii:

BJA/JIETh HAaBBIKAMU IIOJIy4€HHUs HH(OpManMM (PU3NYECKOTO COACPKAHUS U3 HMCTOYHHUKOB pA3HBIX THIIOB,
CaMOCTOSITEIIbHO OCYLIECTBIIATH MOMUCK, aHAJU3, CUCTEMATHU3AlMI0 M UHTEPIpETalio MHPOPMALUU Pa3INnIHbIX
BUJIOB U (hOpM TIpe/ICTaBICHHUS;

OLIEHUBATh JJOCTOBEPHOCTh UH(OpMALUY;

UCIOJIb30BaTh CPEACTBA MH(POPMALMOHHBIX W KOMMYHHMKAI[MOHHBIX TEXHOJOIMH B PpEUIEHUMH KOTHUTUBHBIX,
KOMMYHHKAaTHBHBIX U OpraHU3allMOHHBIX 33Ja4 C COOII0IEHnEM TpeOOBaHUIN SPrOHOMUKH, TEXHUKN 0€301aCHOCTH,
TUTHEHBI, PECYPCOCOEPEKEHHUS], TPABOBBIX U ATUYECKUX HOPM, HOPM MH(POPMALIMOHHOM 0€30M1aCHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOr0 COJEpkKaHUS B PazNuM4HbIX (popmaTax ¢ y4€TOM HazHayeHUs UHPOpMALMH U
LIEJIEBOM ayJAUTOPHUH, BBIOMpAsi ONITUMaJIbHYIO (POPMY IPEACTaBICHUS U BU3YyaIU3aL1H.

KoMMyHHKaTHBHbIE YHHBepPCAJbHbIE Y4eOHbIe JelCTBUSA:

OCYLIECTBIISITH OOUIEHUE HA YPOKaX (PU3UKHU U BO BHE-YPOUHOU ESITEbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CUTYallUid U CMATYATh KOH(JIMKTHI,

Pa3BEPHYTO M JJOTUYHO HU3JIAraTh CBOIO TOUKY 3PEHMS C UCIIOIb30BAHUEM SI3BbIKOBBIX CPE/ICTB;

MOHMMATh U UCIOIb30BAaTh MPEUMYIIECTBA KOMAHIHON U MHAUBUAYATbHON paOOTHI;

BBIOMpPATh TEMATUKY U METOJIbl COBMECTHBIX ACHCTBUN C y4€TOM OOIIMX MHTEPECOB M BO3ZMOMXHOCTEH KaXKJI0ro
YJIeHa KOJUIEKTHUBA;

IPUHUMATh LIEJM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATH JEHCTBUS MO €€ JOCTUKEHUIO:
COCTaBJIATH IUIAaH JIEUCTBUM, paclpelensiTh pojiu € YYETOM MHEHUH YYaCTHUKOB, OOCYXIATh pPE3YJIbTAThI
COBMECTHOM padoThI;



OLICHMBATh KAaueCTBO CBOETO BKJaJa W KaXJOr0 YJaCTHHKA KOMaH/bl B OOIIMIA pe3yiabTaT Mo pa3paboTaHHBIM
KPUTEPUSIM;

IpeJIaraTb HOBBIE IPOEKTHI, OLIEHUBATD UJIEHU C TTO3ULIMM HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKOW 3HAUNMOCTH;
OCYIIECTBIIATh MO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PA3IMYHBIX CUTYyalUsX, MPOSBISATH TBOPUYECTBO M
BOOOpakeHHE, ObITh UHUIIUATUBHBIM.

PeryjsiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITEIbHO OCYIIECTBISATh MO3HABATEIBHYIO JEATEILHOCTh B 00JaCTH (PU3MKKH M ACTPOHOMHHU, BBISIBISATH
npo0JieMbl, CTaBUTh U (DOPMYIUPOBATH COOCTBEHHBIE 3a1aUH;

CaMOCTOSATENBHO COCTABJIATH IUIAH PELICHUS PACUETHBIX U KAYECTBEHHBIX 3a/1a4, IUIAH BBITIOJIHEHUS MTPAKTUUECKOU
paboThI ¢ YUETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEINOYTEHUN;

JIaBaTh OLICHKY HOBBIM CUTYalUsIM;

pacuIMpaTh paMKH Y4eOHOT0 MpeAMeTa Ha OCHOBE JIMUHBIX MPEIIOYTEHUN;

JieNaTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATH €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHUE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO UM TPOSBICHUIO SPYAUIMUA B 00JACTU (PU3MKHU, MOCTOSHHO MOBBIIIATH CBOU
o0pa3oBaTeNbHBIN U KYJIbTYPHBINH YPOBEHb.

C&MOKOHTpOJ’lb, AMOIMOHAJIbHBIN HHTEJIEKT:

JIaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTUBBI B JICSITEIbHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB
LEIIAM;

BJIaJICTh HABBIKAMHU I103HABATEIIPHOM PEe(ICKCHU KaK OCO3HAHMUS COBEPIIAEMBIX JEUCTBUH M MBICITUTEIBHBIX
IIPOLECCOB, UX PE3YIbTATOB U OCHOBAHUI;

UCII0JIb30BaTh MPUEMBI pedIEKCUH JJIS OLIEHKH CUTYalliU, BLIOOpa BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKH U CBOCBPEMEHHO IPUHUMATh PEILICHUS 110 UX CHUKEHHUIO;

MIPUHUMATh MOTUBBI U apTYMEHTHI APYTUX MIPU aHAIU3€E PE3YIbTATOB JACATEIbHOCTH;

MIPUHUMATh ce0sl, TOHUMAas CBOM HEJIOCTATKHU M JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTYMEHTHI APYTUX MPU AaHAIU3E PE3YIbTATOB JACATEIbHOCTH;



IMPU3HABATb CBOC IMpaBoO U MpaBoO APYIrux Ha OIINOKH.

B mporiecce nocTmkeHHs] TUYHOCTHBIX PE3YIbTAaTOB OCBOEHUSI MPOrpaMMbl MO (PU3UKE NIl YPOBHS CPEIHErO OOIIEero
o0Opa3oBaHus y 00y4aroIINXCS COBEPIIICHCTBYETCS AMOIMOHAIbHBIN UHTEIUICKT, IIPEIoIaralonuii chOpMUPOBAHHOCT:

CaMOCO3HaHUs, BKJIIOYAIOIIET0 CIOCOOHOCTh IMOHUMATh CBOE 3MOLMOHAIBHOE COCTOSHUE, BUJIETh HANPAaBICHUS
Pa3BUTHUS COOCTBEHHON AMOIIMOHANIbHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpEryJMpOBaHus, BKJIIOYAIOLIEIO CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTh 33 CBOE IIOBEJICHHE,
CIOCOOHOCTH aJaTUPOBATHCS K IMOLMOHAIbHBIM U3MEHEHUSAM U TPOSBISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;
BHYTPEHHEW MOTHBALIMH, BKIIOYAIOLIEH CTPEMIIEHHE K IOCTHXKEHHIO LIEIH U YCIIEXY, ONTUMU3M, MHUIIUATUBHOCTD,
YMEHHE JeHCTBOBATh, UCXO/S U3 CBOUX BO3MOXHOCTEH;

IMIMATHUH, BKIIOYAIOLIEH CIIOCOOHOCTh IMOHUMATh AMOLMOHAIBHOE COCTOSIHME JAPYrUX, YUYMTHIBATh €ro IpH
OCYILIECTBICHUH OOIIEHUS], CTIOCOOHOCTh K COUYBCTBHUIO U COINEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOUYAIOIIUX CIIOCOOHOCTh BBICTPAWBATH OTHOUIEHUS C APYTMMH JIIOJbMHU, 3a00TUTHCH,
NPOSIBIIATh UHTEPEC U pa3peliaTb KOHPIUKTHI.

INPEAMETHBIE PE3YJIbTATDBI

K konity o0yuenus B 10 knacce nipeiMEeTHbBIE PE3YJIbTAThl HA YTIyOJIEHHOM YPOBHE JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD
y 00y4aromuxcss yMEeHHI:

NOHUMATh POJIb (PU3UKU B SKOHOMUYECKON, TEXHOJIOTMYECKOM, SIKOJIOTMYECKOM, COMAIBHON M 3THUECKOU cdhepax
JeSITENbHOCTH YEJIOBEKa, POJib U MECTO (DU3UKHU B COBPEMEHHOM Hay4YHON KapTUHE MUPA, 3HAUEHHUE ONUCATEIbHOM,
CUCTEMATU3UPYIONIEH, OOBSCHUTEIBLHOM M TMPOTHOCTUYECKOW (YHKIHMK (U3MUECKOW TEOpHUH — MEXaHHKH,
MOJIEKYJIApHOM (U3UKK W TEPMOIWHAMUKHU, POIb (PU3NYECKOW TEOpHH B (OPMHUPOBAHUU TPEACTABICHUHN O
(bu3nuecKoil KapTUHE MUPA;

pasnuyaTh yCIOBUS MPUMEHUMOCTH MOJENed (pU3MYeCKUX Tel U MPOLIECCOB (SBJICHMI): MHEpLUAIbHAs CUCTEMA
oTcuéra, aOCONMIOTHO TBEPAOE TEN0, MaTepualbHas TOYKA, PAaBHOYCKOPEHHOE JBMKEHHE, CBOOOJHOE MaJieHue,
abcomoTHO ympyras nedopmaris, abCOMIOTHO yIpyroe U aOCONIOTHO HEYNPYTroe CTOJIKHOBEHHS, MOJETHU rasa,



KUAKOCTH U TBEPAOro (KpUCTAJUIMUECKOr0) TeNa, WACANbHBIA ra3, TOUYCUHBIN 3apsij], OJHOPOJHOE JIEKTPUUECKOE
ToJIE;

pasznuyaTh yCIoBHs (TpaHHIIBI, 00JaCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TIOHMMATh BCEOOIIMM XapakTep
(dbyHIaMEHTAJIbHBIX 3aKOHOB U OTPAaHUUYE€HHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBSCHATH MEXAaHUYECKHUE MPOLECCHl U SBJICHUS, UCIOIb3Ys OCHOBHBIE IMOJIOKEHUS U 3aKOHBI
MEXaHUKU (OTHOCUTEIBbHOCTh MEXaHHMUECKOrO JBIKEHHSI, (POPMYIIbI KHHEMATUKH PAaBHOYCKOPEHHOTO JABUKCHUS,
npeoOpa3zoBanus ["anuiies 171 CKOPOCTH U MepeMeIleHus], 3aKOHbl HpI0TOHA, MPUHIIMI OTHOCUTENbHOCTH [ anues,
3aKOH BCEMHUPHOIO TSATOTEHUS, 3aKOHbl COXPAHEHUS MMITYJbCAa U MEXAHUYECKOM IHEPIHH, CBSI3b pabOThI CUJIBI C
U3MEHEHHEM MEXaHUYECKOW DJHEpPruu, YCJIOBHS paBHOBECHS TBEPJOro Teja), MPU HSTOM HCIOJIb30BATh
MaTEMaTUYECKOe BBIPAKEHUE 3aKOHOB, VYKa3blBaTh YCIOBHS MPUMEHUMOCTH  (PU3UYECKUX  3aKOHOB:
npeoOpa3zoBaHuil ['amuies, BTOPOro M TPEThEero 3akOHOB HBIOTOHA, 3aKOHOB COXPAaHEHMsS HMMIyJbca U
MEXaHWYECKOM SHEPTrHU, 3aKOHA BCEMUPHOTO TATOTEHUS,

aHAJIM3UPOBATHh U OOBACHSTH TEIJIOBBIE MPOIIECCH U SIBJICHUS, UCTIOIB3Ysl OCHOBHbIE ToNlokeHUsT MKT 1 3aKkoHBI
MOJIEKYJISIPHOUM (PU3UKH U TEPMOTUHAMUKHY (CBSI3b JaBJICHUS HI€aJTLHOTO T'a3a CO CPeIHEe KMHETUYECKOW YHEPTruen
TEIJIOBOI'O JBMKEHHUS U KOHLEHTPALMEH €ro MOJIEKYJI, CBSA3b TEMIIEPATypPhl BEIIECTBA CO CPEIHEN KMHETUYECKOU
SHEpPrue TEIIOBOrO ABMKEHUS €ro YacTHIl, CBSI3b AABJICHUS HMJI€aJbHOIO ra3a ¢ KOHIIEHTPAlUe MOJIEKYJ U €ro
TEMIIEpaTypoil, ypaBHeHue MeHneneeBa—KnamneiipoHa, NepBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAaHEHUS
SHEPTUM B TEIUIOBBIX MPOIECCAX), MPU 3TOM MCIOJIb30BAaTh MAaTEMATHYECKOE BBIPAKEHHE 3aKOHOB, YKA3bIBATh
YCJIOBUS IPUMEHUMOCTH ypaBHeHUs1 MenneneeBa—Kianeipona;

aHAIM3UPOBATh U OOBACHATH DJEKTPUUYECKUE SBJICHUSA, HCIOJIb3Ysl OCHOBHBIE TMOJOKEHUS U 3aKOHBI
NIEKTPOAMHAMUKHA  (3aKOH  COXpaHEHHUs DJIEKTPUYECKOro 3apsifa, 3akoH KysnoHa, TOTEHIMAIbHOCTh
ANEKTPOCTATUYECKOr0 MOJIsA, MPUHIMI CYNEPIO3ULUUA DICKTPUUECKUX TOJIEH, MpHU 3TOM YKa3bIBas YCIOBHUS
npuUMEHMMOCTH 3aKkoHa KynoHa, a Takke NpakTUYeCKH Ba)KHbIE COOTHOLIEHUS: 3aKOHbI OMa JUIsl y4acTKa Lenu U
JUIsL 3aMKHYTOM »dJieKTpuuyeckod 1enu, 3akoH Jlxoyns—Jlenua, nmpasuna Kupxroda, 3axkonst Dapanes ais
AJIEKTPOJIN3a);

ONMHCHIBATh (PU3MUECKUE TPOILECCHl W SIBICHMSI, WCTONL3YysS BEIMYMHBI IMEpEeMEIIeHUEe, CKOPOCTh, YCKOPEHHE,
UMITYJIbC T€Ja U CUCTEMBI TEN, CUJIa, MOMEHT CHUJIbI, JaBJICHUE, MOTEHIMAIbHAS SHEPIHsl, KHHETHYECKasi SHeprus,



MEXaHU4YecKasi SHeprus, padoTa CUibl, LIEHTPOCTPEMUTENBHOE YCKOPEHHUE, CUIIa TSXKECTH, CHJIa YIPYTOCTH, CHUJia
TPEHUs, MOIIHOCTb, PHEPIUsl B3aUMOJEHCTBUSA Teia ¢ 3eMiI€ BOIM3M €€ MOBEPXHOCTH, DHEPIUsl yHpyrom
nepopMani MPY>KUHBI, KOJIWYECTBO TEIUIOTHI, aOCONIOTHAs TeMmIeparypa Tena, padoTa B TEPMOJUHAMUKE,
BHYTPEHHSISI DHEPrUs HJICaIbHOTO OJHOATOMHOrO Tra3a, padoTa HAEANbHOTO ra3a, OTHOCHUTEIbHAs BIIAKHOCTh
Bo3ayxa, KIIJI uneanbHOro TEmIOBOro ABUTATENs; SJIEKTPUUECKOE T0JIe, HANPSHKEHHOCTD 3JEKTPUUYECKOro MO,
HANpsDKEHHOCTh TMOJS TOYEYHOrO 3apsfa WM 3apsHKEHHOrO I1apa B BaKyyMe€ M B JUAJIEKTPUKE, NOTEHIMAI
AIIEKTPOCTATUYECKOT O MO, Pa3HOCTh MOTEHIMAIIOB, 3JIEKTPOABIKYLIAs CHIIA, CUJla TOKA, HAIPSY)KEHHUE, MOIIIHOCTh
TOKa, 3JIEKTpUYECcKass EMKOCTh IJIOCKOTO KOHJIEHCATOPa, COMPOTUBJIEHUE YYAcTKa LIEMH C MOCJIEeI0BATEIbHBIM U
HapaJyIebHBIM COEAMHEHUEM PE3UCTOPOB, IHEPIUS MIEKTPUUECKOrO I10JIS KOHAEHCATOPa;

OOBSICHATH OCOOCHHOCTH MNPOTEKaHUsI (U3UYECKUX SIBICHHUI: MEXaHUYECKOE JIB)KEHHUE, TEIJIOBOE JBUKECHHE
YacTHIl BEUIECTBAa, TEIUIOBOE pAaBHOBECHE, OpPOYHOBCKOE MABIMKEHHE, AUPPy3us, HCIApeHHe, KUIIEHUE WU
KOHJEHCAlus, IUIABJIECHWEe W KPUCTAUIM3alldsd, HANpaBICHHOCTb TEIUIONEPEeNaun, DJIEKTpU3alus Tell,
DKBUIOTEHLIMAJIBHOCTh IOBEPXHOCTH 3aPSKEHHOIO IPOBOIHUKA;

IPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOM (hU3MUeCKON BEJIWYUHBI OT APYTrOoM C HMCIOJIb30BAHUEM MPSIMBIX
U3MEpPEHUN, MpPU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (DUKCHUPOBATh pPE3YJbTAThl MOJYYEHHOW 3aBUCUMOCTH
(bu3HUECKUX BEJIMYMUH B BUJE I'Pa@UKOB ¢ YUYETOM aOCOIMIOTHBIX MOTPEIIHOCTEN M3MEPEHUM, J1eJaTh BBIBOABI MO
pe3ynbTaTaM UCCIIEOBaHUS;

IPOBOJNUTH KOCBEHHBIE U3MEPEHUs (PU3MUYECKUX BETMYMH, IPU 3TOM BHIOMPATh ONTUMAJIbHBIA METOJ U3MEpPEHUs,
OLIEHUBATh a0COIIOTHBIE U OTHOCUTEIbHBIE OTPEIIHOCTH MPSIMBbIX U KOCBEHHBIX U3MEPEHUM;

IPOBOJUTH ONBITHI IO MPOBEPKE NPEAJIOKEHHOM THUIOTE3bl: IUIAHUPOBATH JKCIEPUMEHT, COOHUpaTh
DKCIIEPUMEHTAIBHYI0 YCTAHOBKY, AHAJIM3UPOBATh IIOJYYEHHBIE pe3yJbTaTbl M JENaTh BBIBOJ O CTaTyce
MPEIO)KEHHOW TUITOTE3bI;

coOnrofaTh MpaBuia 0€30MacHOro TpyJa MPU NPOBEEHUU HMCCIENOBAHUN B paMKax y4yeOHOro 3KCIIEPUMEHTA,
NPaKTUKyMa M y4eOHO-HCCIEAO0BATEIbCKOM M IPOEKTHOH AEATEIbHOCTU C MCIOJIB30BAHUEM H3MEPUTEIbHBIX
YCTPOUCTB U 1a00paTOPHOT0 000PYI0BaHMS;

pelaTh pacyE€THbIE 3a/1a4M C SIBHO 33J1aHHOM U HESIBHO 3a/laHHOM (hM3MUECKON MOENbI0: Ha OCHOBAaHWHU aHAIIM3a
yCIIOBHUSI OOOCHOBBIBATH BBIOOpP (PU3MYECKON MOJEIH, OTBEUaIOIleld TpeOOBaHUAM 3a/lauu, TPUMEHSITh (OPMYIIbI,



3aKOHbI, 3aKOHOMEPHOCTU W TOCTYJaThl (PU3UUECKUX TEOPUIl MPU HCIMOJIb30BAHUM MATEMAaTHYECKHUX METOJI0B
pellieHusl 3a4ay, MPOBOAUTh pacuy€Thl Ha OCHOBAaHUU HMEIOLIUXCS JAHHBIX, AaHAJIU3UPOBATh PE3YJIbTAThl U
KOPPEKTHUPOBATh METO/BI PELICHUS C YIETOM MOJYYEHHBIX PE3YJIBTATOB;

peliaTh KaueCTBEHHbIE 3a7aul, TPeOyIolre NPUMEHEHUsI 3HAaHUN U3 pa3HbIX pa3lieloB Kypca (PU3MKH, a TaKKe
WHTErpaly 3HAHUM U3 APYrUX NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTMUYECKYIO IEMOYKY
paccyXAeHU ¢ OMOpPOi Ha N3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUYECKUE SIBICHMUS;

UCTOJIb30BaTh TEOPETUYECKUE 3HAHUS JIJIs1 OOBSICHEHUS OCHOBHBIX PUHLMIIOB paOOThl N3MEPUTENIBbHBIX TPHOOPOB,
TEXHUYECKUX YCTPOUCTB M TEXHOJOTMUECKHUX MPOLIECCOB;

IPUBOAUTH MPUMEPHI BKJIAJa POCCUHWCKHUX U 3apyOEKHBIX Y4EHBIX-(DU3MKOB B PAa3BUTHE HAYKHU, B OOBSICHEHUE
IIPOLIECCOB OKPY’KAIOIIETr0 MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAJM3UPOBATh U OLIEHUBATH MOCIEICTBUS OBITOBOM U MPOU3BOACTBEHHON NEATEIHHOCTH YEIOBEKa, CBSI3AHHOM C
bu3UYECKUMHU TpOolecCaMHu, C TO3UIMK SKOJOrMYeCKOM O€30MacHOCTHU, NPEACTaBICHUM O palloOHATIbHOM
IPUPOJONOIb30BAaHUH, A TAKXKE Pa3yMHOM HCIOJIb30BAaHUM JOCTHKEHUN HAyKU M TEXHOJOTHH Ui JaJlbHEHUIIEro
Pa3BUTHS YETIOBEUYECKOI0 OOIIECTBA;

OPUMEHATh pPa3jIUYHble CHOCOOBI paboThl ¢ WHpOpMALMEN (QUIUYECKOr0 COAEpPKAHUA C HCIOJIb30BAHUEM
COBPEMEHHBIX HH()POPMALMOHHBIX TEXHOJOIMi, MPU 3TOM HCIOIb30BaTh COBPEMEHHbIE WH(POPMAIIMOHHbIE
TEXHOJIOTMM JJIsl TOMCKa, MepepabOTKM U NpeabsBICHUS Y4YeOHOH W HayyHO-NIONYJSpHOW HH(pOpMaluy,
CTPYKTYPUPOBAaHUSI W HUHTEpIpEeTalud HHOOPMALMM, MOJYYEHHOW M3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTHUECKH
aHAJIM3UPOBATH MOJIyHaEMYyI0 HH(POPMALIMIO U OLIEHUBATh €€ JOCTOBEPHOCTh KaK HA OCHOBE MMEIOUIMXCS 3HAHUM,
TaK 1 Ha OCHOBE aHaJIM3a UCTOYHUKA UH(POpMALIUK;

NPOSIBISATh OPraHU3AIIMOHHBIE U TO3HABATEIbHBIE YMEHMSI CAMOCTOSITEIbHOIO NMPUOOPETEHHsS HOBBIX 3HAHHUH B
IIPOLIECCE BBINTOJIHEHHSI IPOEKTHBIX U Y4€OHO-UCCIIEI0BATEIBCKUX PAOOT;

paboTaTh B rpYyIIE C UCIOJIHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH, TNIAHUPOBATh padOTy TPYIIIbI, PAIMOHATILHO
pacnpenensiTh 1eATeNbHOCTh B HECTAHAAPTHBIX CUTYallUsAX, aleKBaTHO OLEHUBATh BKJIAJl KaXKJ0T0 U3 YYaCTHUKOB
IPYIIIBI B PELICHHE pacCMaTpUBAEMON MTPOOIIEMBI;

IPOSIBISITH MOTUBAIUIO K OyayIiel mpodhecCuOHaIbHOM ASSITETbHOCTU MO CIEHHATBHOCTAM (PU3UKO-TEXHHYECKOTO
npodus.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Neo HanmenoBanue Koy IIporpammHoOe conepxanue OcCHOBHBIE BU/JIbI A€SATEIBHOCTH ONEeKTpOHHBIE
n/ pas/enoB u TeM €CTBO 00ydaroIUXCsE 1udpoBLIe
n y4e6HOTo IpeaMeTa Hacos 06pa3oBaTesIbHbIE
peCypCHI

Pasnea 1. Hay4unblil MeTO NO3HAHUSI TPHPOBI

1.1 Hayunblit MeTox
MO3HAHUS TPUPOIBI

6

®dusuka — pyHaaMeHTaIbHAsA
Hayka o npupoe. Hayunslii
METO/] TO3HAHUSAU METO/IbI
uccienoBaHus GU3NIECKUX
SIBIICHUN. DKCIIEPUMEHT U
TEOpHs B IPOLIECCENO3HAHUS
npupozsl. Habmonenue u
9KCIIEPUMEHT B (DU3HKE.
CrniocoObl U3MepeHus
(U3HYECKUX BEIIMYUH
(ananoroBsie U MUGPOBHIC
W3MEpHUTENbHBIE IPUOOPEI,
KOMITBIOTEPHBIE TaTYMKOBBIE
cuctemsl).llorpemnoctu
U3MEpEeHU (PU3NIECKUX
BeWYUH (a0COMIOTHAS 1
OTHOCUTEJbHAS).
MonenupoBaHue GU3NIECKUX
SBJICHUIH MPOLIECCOB
(MaTepuanbHas TOUKa,
a0COIOTHO TBEPOE TEIIO,
ujeanbHas KUAKOCTb,

VY4acTue B AMCKYCCHH O POJIH
(u3nueckoit Teopun B
(hopMUpOBaHUHU TIPEACTABICHUN O
(hu3mvecKoi KapTHHEMHUPA, MECTE
(u3nYecKoi KapTUHBI MHUpa B
o0111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEICTaBICHUIO MIPUPOJIE.
N3ydeHune NOHATUN «TUIIOTE3A,
«pU3NUECKUil 3aKOHY,
«(uznyecKasTeOpHUD».
PaccmoTpenue rpanui
MPUMEHUMOCTH(PU3NUECKUX
3aK0oHOB. CpaBHEHHE U3MEPEHUN
(U3NYECKUX BETUYMH MPU
MIOMOIIIM aHAJIOTOBBIX M LU(POBBIX
U3MEPUTENIBHBIX PUOOPOB,
HanpuMep, IPH U3MEPEHNUN CHITBI
TOKa MHAMPSHKEHUS B LIETTH
MOCTOSIHHOT'O TOKa MPH MOMOILU
aHaJIOTOBBIX M IU(PPOBBIX
M3MEPUTENBbHBIX IPUOOPOB.
OcBoeHnue crioco00B OLEHKU




HACATLHBIN T'a3, TOUCUHBII
3apsin). ['unoresa. Guznueckuit
3aKOH, TPAHUIIBI €T0
npuMeHUMOocTH. Du3nueckas
Teopusi. Ponb 1 MecTo puszuku
B () OPMHPOBAHUHCOBPEMEHHON
Hay4YHOU KapTUHBI MUPA, B
MPaKTUYECKON ACATEIHLHOCTH
JTIoen

MOTPEITHOCTEN U3MEPEHUM.
OcBoeHue OCHOBHBIX IPUEMOB
paboTsl ¢ MdpoBoOit
naboparopueii o pusmke,
Hanpumep, Npu U3MEPEHNHU
(U3NYECKUXBEINYHH TPU TTOMOIIH
KOMITbIOTEPHBIX

JaTYHMKOB

Hror

0 TIO pa3aeny

Pazgea 2. MexaHuka

2.1

Kunematuka

10

MexaHudeckoe OBUKEHUE.
OTHOCUTENBHOCTD
MEXaHUYECKOTr'O IBUKEHHUS.
Cucrema orcuéra. [Ipsimas u
oOpaTHast 3a1a4l MEXaHHUKHU.
Pannyc-BekTop MaTepuaibHOU
TOYKH, €r0 MPOEKIIMU Ha OCH
CUCTEMBI KOOpAMHAT.
Tpaektopus. [lepemenienue,
CKOPOCTb (CpeHsIsi CKOPOCTh,
MTHOBEHHAsI CKOPOCTh) 1
YCKOpPEHHE MaTEPUATIbHON
TOYKH, UX IPOEKIIUU HA OCU
CUCTEMBI KOOP/IMHAT.
CioxeHne nepeMeneHuii u
CJIO’KEHHE CKOPOCTEM.
PaBHoMepHOE 1
PaBHOYCKOpPEHHOE
NPSIMOJIMHENHOE IBUKEHHUE.

3aBUCUMOCTb KOOP/IMHAT,

[IpoBeneHne KOCBEHHBIX
U3MEPECHUNMIHOBEHHONU CKOPOCTH
U YCKOPEHHUS Tejia, B TOM YHUCIIe
YCKOPEHHSI CBOOOTHOTO TaJIeHUs,
IIPOBEJIEHUE UCCIICOBAHMS
3aBUCHMOCTEN MEKITY
(u3NYEeCKUMHU BETUYMHAMU (ITyTH
OT BPEMEHHU NpHU
PaBHOYCKOPEHHOM JBUKEHUU,
repuo/a oopaieHus
KOHHUYECKOT0 MasTHHUKA OT €r0
IapaMeTpORB) U OTBITOB TIO
IIPOBEPKEIPEIIOKEHHON
TUIOTE3bI IPU U3yUEHUH
PaBHOYCKOPEHHOTO
IPSIMOJIMHEMHOTO IBUYKEHUS,
JBUKCHHSITENA, OPOIIEHHOTO
TOPU30HTAJIBHO, IBUKEHHUS TeJa
10 OKPYKHOCTH C ITOCTOSIHHOM 110
MOJIYJIFO CKOPOCTBIO.




CKOPOCTH, YCKOPEHUS U ITyTH
MaTepUaIbHOW TOUKHOT
BPEMEHH U UX I'paduKu.

Omnpenenennie aOCONMIOTHBIX U
OTHOCUTEJIbHBIX MOTPEIIHOCTEN
IECTEPEHYATHIX U PEMEHHBIX
nepenay,cCKOPOCTHBIX JTU(TOB.
OOBsicHEHHE IBUKEHUS CHAPSIOB.
Onpenenenne ycIoBui
IPUMEHUMOCTUMOIEIIEN
(U3NYECKHX TEJ U MPOIIECCOB
(s1BNeHMIT): MaTepuanbHas TOUKa,
PaBHOYCKOPEHHOE JIBUKECHHE,
CBOOOJIHOE TIa/ICHUE.
BrimonHeHne yuyeOHBIX 3aqaHuH
Ha aHaJIN3 MEXaHUYECKHUX
MPOIIECCOB(SIBJICHU) C
HCII0JIb30BAHUEM OCHOBHBIX
MOJIOKEHUN U 3aKOHOB
KMHEMATHUKH: OTHOCUTEIILHOCTb
MEXaHUYECKOTO IBHXKECHMS,
(hopMyIIBIKHHEMATHKU
PaBHOYCKOPEHHOTO ABM)KEHUS,
npeoOpaszoBanus ["anunes s
CKOPOCTH U NEPEMEILIECHUSI.
Hcnonp3oBanue [T-TrexHonorui
npu paboTe ¢ JOMOTHUTEIbHBIMU
HMCTOYHUKAMU HH(GOPMALIUU 110
TE€M€, UX KPUTHUYECKUI aHAIINU3 U
OIIEHKaJIOCTOBEPHOCTH

2.2

Jnnamuka

10

[TepBsiii 3akoH HproTOHA.
HNHuepuuanbHble CUCTEMBI
orcuéra. [IpuHnun
OTHOCUTENBHOCTH [ anuies.
HeuneprimanbHbie cucTeMbl

[IpoBeneHMe KOCBEHHBIX
U3MEPEHUMPABHOAEHCTBYIOLIEH
CWJI ¥ KOO PUITUESHTA TPEHUS
CKOJIBKCHHUS, IPOBEICHHE
VCCJIEIOBAHUS 3aBUCUMOCTEN




oTcuéra (ompeeeHue,
npumepsbl). Macca tena. Cuna.
[IpuHnuncynepno3suuuu Cui.
Bropoii 3akoH Herorona miis
MaTepuaabHON TOYKU. TpeTuit
3akoH Herorona s
MaTepHAJIbHBIX TOYEK.

3aKOH BCEMUPHOI'O TSATOTEHMUS.
DKBUBAJICHTHOCTD
IPaBUTALMOHHOW UUHEPTHOU
Macchl. Cuiia TSHKECTH.
3aBHCHUMOCTb YCKOPEHUS
CBOOOJIHOTO MAJICHUSI OT
BBICOTHI HaJ| IOBEPXHOCTHIO
IUTAHETHI U OT reorpaduueckoi
HIMPOTHI. [IBHKeHHe HeOECHBIX
T€J U UX CIIyTHUKOB. 3aKOHBI
Kennepa. [lepBas kocMuueckas
ckopocTb. Cuita ynpyrocTH.
3akoH ['yka. Bec tena.Bec
Tena, ABUXKYILIErocs ¢
yckoperuem.Cuiia TpeHwus.
Cyxoe tpenue. Cuna TpeHus
CKOJIbYKEHUS M CUJIa TPEHUS
nokosi. Kosgpumment tpenus.
CunaconpoTusiaeHus pu
JBUKEHHUHU TeJIa B )KUJKOCTH
WM Ta3e, €€ 3aBUCUMOCTHOT
CKOPOCTH OTHOCHUTEIBHOIO
nBukeHUs. [laBneHue.
I'mapocTaTnyeckoenaBieHue.
Cuna Apxumena. Texnuyeckue
YCTpOMCTBA U

(bu3HUECKUX BETUYHH (CHIT
YOPYTOCTH, BOSHUKAIOIINX

B IIPY’KHMHE U PE3NHOBOM 00pa3slie,
OT X JIe(OpPMAIIMH ) U OTILITOB

10 MPOBEPKE MPEII0KEHHOM
TUTIOTE3bINPH U3yUECHUN
JBUKEHHsI OpyCcKa M0 HaKJIOHHOM
TIJIOCKOCTH, IBHXKCHHS CUCTEMBI
CBSI3aHHBIX TeJI, 1epopMarmuTe.
Ornpenenennie aOCONMIOTHBIX U
OTHOCHUTEIBHBIX MOTPEITHOCTEHN
M3MepeHui PU3NIeCKNX BEIUNYHH.
Onenka rpaHul] OTPEIHOCTEM.
Hccnenosanue JBUKEHUS
CUCTEMBI TeJl, CBI3aHHBIX HUTHIO,
NEPEKUHYTONW Yepe3 IETKui OJIOK,
JIBUKEHHsSI OpycKa MO HaKJIOHHOU
IUIOCKOCTH c MEepEMEHHBIM
KO3 PHUITMEHTOM TPEHUS, IBHKCHHS
rpy3a Ha Bally C TpEHHUEM.
Habmonenue nBrxeHus Ten

B UHEPLUATIBHBIX U
HEUHEPILHUAJIbHBIX CHCTEMax
oTcuéTa, HapUMep, KAaUCHUSABYX
LUWIMH]IPOB WJIH IIAPOB Pa3HOM
Macchl ¢ OJIMHAKOBBIM
YCKOPEHUEM OTHOCHUTEIBHO
HEUHEPIUAIbHONW CUCTEMBI
orcuéra.l3yueHne HeHTpoOEKHBIX
MexaHn3MoB.CpaBHEHHUE CUJT
TPEHUS MTOKOSI, KaueHUs

Y CKOJIb)KEHHUS. Perienue




TEXHOJIOTHYCCKUC NPOUCCCHI:
IIOAUIMITHUKH, ABUKCHHUEC
HNCKYCCTBCHHBLIX CITYTHHUKOB

pacuéTHBIX 33/1a4 C SIBHO3aJTaHHOH
Y HESIBHO 3a/IaHHOH (PU3NIECCKOM
MOJIEJIBIO C HCIIOJIB30BAHUEM
OCHOBHBIX 3aKOHOBH (hopMyit
KUHEMaTHKH U JUHAMUKH.
Perrenne kauecTBEHHBIX 33124,
TpeOYIOIINX MPUMEHEHUS 3HAaHUN
10 KHHEMATHUKE U INHAMHUKE.
OOBsicHEeHHE YCTPOUCTBA U
NpUHIMNAICHCTBUSA
HO/IIIUITHUKOB.

OObsicHeHHE IBUKEHUS
UCKYCCTBEHHBIXCITYTHHUKOB.
Onpenenenue yciaoBui
NPUMEHUMOCTUMOIEIIEHN
(hu3MYECKUX TeN U MPOILIECCOB
(stBeHMIT): MHEpLHATbHAS
cucTemMa 0Tcy€ra, MaTepruaibHas
TOYKA, AOCOJIIOTHO YIIpyTas
nedopmansi. Beimonaenue
y4eOHBIX 3aJJaHUI Ha aHATN3
MEXaHUYECKHX MPOIECCOB
(siBIEHUI) C UCTIOJIb30BAaHUEM
OCHOBHBIX MOJIOKEHUN U 3aKOHOB
JMHAMUKU: TpH 3aKoHa HproToHa,
MIPUHIUI OTHOCUTENILHOCTH
I"anmuies,3akK0H BCEMUPHOTO
TAroTeHus. Pabota B rpynmnax npu
00CYyKIEHIH BOIIPOCOB
MEXIPEIMETHOTO XapaKTepa
(manpumep, 1o Teme «JIBrxeHue
B IIPUPOJIC»)

2.3

Craruka TBEpOTrOTENA

AOCOIIOTHO TBEPAOE TEIIO.

[IpoBenenue uccieoBaHus




[ToctynarensHoe u
BpalllaTeIbHOE ABU)KEHUE
TBEPAOTrO Teaa. MOMEHT CHIIBI
OTHOCHUTEJILHO OCH BpalllEHUSI.
IIneuo cunsl. Ciaoxenue cui,
MIPUJIOKEHHBIX K TBEPIOMY
teny. LleHTp TskecTu Tena.
YcnoBust paBHOBECHS TBEPIOTO
Teya. Y ctonunBoe,
HEyCTOWYMBOE, Oe3pa3InyHoe
paBHOBecue. TexHuueckue
YCTpPOMCTBA U
TEXHOJIOTUYECKHUE IIPOLECCHI:
KPOHIITEMH, CTPOUTEIIbHBIN
KpaH,peléTyaThie
KOHCTPYKLUU

YCJIOBUIM PAaBHOBECHS TBEPAOTO
TeJa, UMEIOUIEr00Ch BPAILICHHUS;
KOHCTPYUPOBAHUE KPOHILITEWUHOB U
pacy€T CUJI yIIpyroCTU; U3yUEHUE
YCTOMYMBOCTH TBEPJIOTO TENA,
HMMEIOIIETO TUIOUIA/lb OTIOPBIL.
Pemenne pacy€THBIX 337124 C IBHO
3aJaHHOM U HESBHO 3aJITaHHOM
(hU3UIECKON MOJIEIIBIO C
HCII0JIb30BAHUEM OCHOBHBIX
3aKOHOB H(POPMYI CTATUKH.
Pemenne kadecTBEHHBIX 3a71ad,
TpeOYIOIMMX MPUMEHEHUS 3HAHUMA
o cratuke. OObsICHECHHE
YCTPOMCTBA U MIPUHIUIIOB
JIECTBHSI KPOHILTENHA,
CTPOUTENBHOTOKpPAHA,
pemeETIaThIX KOHCTPYKITUH.
Onpenenenue ycioBun
MPUMEHUMOCTUMOIETIEHN
¢u3nYecKux Tei: abCOIMIOTHO
TBEpIOE TeJ0. BeinmonHeHue
y4eOHBIX 3a/laHUi

Ha aHaJIN3 MEXaHNYECKHUX
IIPOLIECCOB (SIBJICHUI) C
HCIOJIb30BaHUEM OCHOBHBIX
MOJIOKEHUU M 3aKOHOB CTaTHKH:
YCIJIOBUSI pAaBHOBECHS TBEPIOTO

TCIa

2.4

3aKOHbBI COXpaHEHMSI B
MEXaHHUKe

10

Nmiynbsc MaTepuanbHOU
TOYKHU, CUCTEMBI
MaTepUaJIbHBIX TOUeK. LIeHTp

[IpoBeneHue KOCBEHHBIX
M3MEPEHUN UMITyJIbCa TENa,
KHHETUYECKOHN U ITOTEHIINAILHOMN




Macc CHUCTEMbI MaTepUaAJIbHBIX
Touek. TeopeMa o IBHKEHUU
LeHTpa macc. imnynbc cuisl 1
M3MEHEHHE UMITYJIbCaTeNa.
3aKOH COXpaHEHMS UMITYJIbCA.
PeakTuBHOE 1BUKEHUE.
MoOMEHT umITysbca
MAaTepUaIbHON TOUKHU.
IIpencraBienue o COXpaHEHUU
MOMEHTa UMITyJIbCa B
LEHTPAIbHBIX MOJIAX.

PaGora cunbl Ha ManoM U Ha
KOHEYHOMIIEPEMEILIEHUH.
I'paduueckoe npeacTaBneHue
paboThI cuitbl. MOIIHOCTH
cuibl. Kunetnueckas sHeprust
MaTepuaIbHOUTOUKH. Teopema
00 U3MEHEHUU KUHETUIECKOU
SHEPTUH MAaTEPUATBLHOUTOUKHU.
[ToreHManbHbIE U
HETMOTEHIUATbHBIECHUIIBI.
[loTeHuumanbHas sHEPrUsl.
[ToreHManbHas SHEPrus
yIpyroaegpopMHUpOBaHHON
npyxusbl. [loTeHnuanbHas
SHEpPIrHs Teja B OJHOPOIHOM
rPaBUTALMOHHOM IIOJIE.
[loTeHumanbHas SHEprus Teina
B I'PAaBUTALIMOHHOM T10JI€
OJIHOpOAHOroOIapa (BHyTpH 1
BHE mapa). Bropas
KOCMMUECKas CKOPOCTh. TpeThst

SHEPTHUH TeJla, MOIIHOCTH CHUJIBI;
MIPOBEACHUE OMBITOBIO IPOBEPKE
MPEITIOKEHHON THIOTE3bITPU
HU3y4YEHUHU PABHOYCKOPEHHOTO
MPSIMOJIMHENHOTO IBHXKEHUS U
B3aMOJCHCTBUS TEJl.
Ompenenennie aOCOMIOTHBIX U
OTHOCUTEIBHBIX MOTPEITHOCTEHN
M3MepeHui (PU3NIeCKNX BEIUYHH.
OlieHKa rpaHull MOrPeIIHOCTEH.
[IpoBeneHue sxciepuMenTa 1o
CPaBHEHHUIO U3MEHEHUS UMITYJIbCA
TeJac UMIYJIbCOM CHUJIBI,
H3MEHEHHUS TTOTSHIIMAILHOM
SHEPTUU MPYKUHBI ¢ PabOTOMH
cunel TpeHusi. UccnenoBanue
COXpaHEHHUs UMITYJIbCANPH
YOPYroM B3anUMOJICHCTBUH,
COXpAHEHHUs SHEPTUH NpU
CBOOOJHOMITACHHH.
Ompenenenrie paboThI CHITBI
TPEHUSTIPU ABUKECHUH TeJIa 10
HaKJIOHHOMNIUIOCKOCTH.
HaGmonenne u 00bICHEHHE
PEaKTUBHOTO JIBHKCHHUS.
Pemenue pacy€THbIxX 3a1a4 C IBHO
3aJJaHHOM U HESBHO 3aJJaHHOMI
(hbU3UIECKO MOJIEIBIO

C UCHOJIb30BaHHEM OCHOBHBIX
3aKOHOBH (hOPMYJT MEXaHUKH.
Penienne kauecTBEHHBIX 33144,
TPEeOYIOIIMX MPUMEHEHUS 3HAHUMA




KOCMHUYECKasi CKOPOCTb.
CBs13b paboThI
HENOTECHLUAIBHBIX CHJI C
M3MEHEHNEM MEXaHUYECKOU
SHEPTUUCUCTEMBI TeJl. 3aKOH
COXPAHEHHUSI MEXaHUUYECKON
SHEpPruu. YIpyrue u
HEeYNpyrue CTOJIKHOBEHHUS.
VYpasueHue bepHymu st
UJEAIBHOM JKUJKOCTH KaK
CJIEJICTBUE 3aKOHA COXPAaHEHUS
MEXaHNYECKON YHEPTUN.
TexHudeckne yCTponucTBa U
TE€XHOJOTUYECKHE IPOLIECCHI:
JIBUKECHUEPAKET, BOJIOMET,
KONEp, NPYKUHHBII MHUCTOJIET,
THPOCKOM, (PUTypHOE KaTaHUe
Ha KOHbKaXx

o mexanuke. O0bsiCHEHNE
MIPUHIIMIIOB JICHCTBUSBOAOMETA,
Konépa, Mpy>KHHHOT'O MUCTOJIETa,
rupockona. O0bsicHeHHE
JBUKEHUSI pakeT, GUTYpHOTO
KaTaHHUs Ha KOHBKaX.
Onpenenenue ycioBun
NPUMEHUMOCTHUMO/IENEH
(hu3HYECKUX TeN U MPOLIECCOB
(ssBeHU): aOCOOTHO YIIPYToe U
a0COJIIOTHO HEYIIPYroe
CTOJIKHOBEHUS. Brinmonnenue
y4eOHBIX 3aJIaHHI

Ha aHaJIU3 MEXaHUYECKHX
IIPOLIECCOB (SIBJICHUH) C
HCIOJIb30BAHNUEM 3aKOHOB
COXpaHEHHS B MEXaHUKE: 3aKOHBI
COXpaHEHHS UMITYJIbCa U
MEXaHUYECKONIHEPIUH, CBA3h
paboTHI CUIIBI C UBMEHEHUEM
MEXaHUYECKOH SHEPruu Tena.
Ucnons3oBanue IT-texnonoruit
pu padboTe ¢ JOMOIHUTEIbHBIMU
HMCTOYHUKAMHU HH(POPMAIIUH 110
TeMe, X KPUTUYECKUI aHallu3 U
OIIEHKa

JIOCTOBEPHOCTH

Utor

0 TIO pazey

35

Pa3nen 3. MoJsiexy/sipHasi u3uka U TEPMOIMHAMHUKA

3.1

OCHOBBI MOJIEKYIISIPHO-
KMHETUYECKOUTEOpUU

15

OCHOBHBIE MTOJIOKEHUS
MOJIEKYJIAPHO-KUHETUYECKOU
teopur (MKT), ux onbITHOE

[IpoBenenue nzmepeHni
napamMeTpoOB rasa, MpoBeACHUE
HUCCIIEIOBAHNN 3aBUCHUMOCTEN




o0ocHoBanue. uddyzus.
bpoyHOBCKOE nBHKEHUE.
XapakTep JBUKECHUS U
B3aUMOJICUCTBUS YaCTHUIL
BeliecTBa. MoJienu CTpoeHuUs
ra3oB, KUIAKOCTEN U TBEPIBIX
TN U 00BSICHEHUE CBOICTB
BELIECTBA Ha OCHOBE 3TUX
Mmojeneil. Macca upazMepsl
MOJIEKYJI (aTOMOB).
KonunuecTtBo BemecTsa.
[TocTostnHast ABoraapo.
TermnoBoe paBHOBECHE.
Temneparypa ncrnoco0Osl eé
n3Mepenus. [lkana
temneparyp Llenbcus.
Moenb nneaapHOTO ra3za

B MOJIEKYJISIPHO-KHUHETUYECKOM
TEOPUU YACTHUIIBI Ta3a
JBUKYTCSI XaOTHUECKH U HE
B3aMMOJEHCTBYIOT APYT C
IpyroM. I'a30Bble 3aKOHBI.
VYpaBHeHue MeHieneeBa—
Knaneiipona. AGcomoTHas
TeMneparypa (1Kaia
temneparyp KenbBuHa). 3akoH
Hanerona. M3onpouecce B
UJICaJIbHOM Tra3e ¢ MOCTOSHHBIM
KOJIMYECTBOM BEILIECTBA.
I'paduueckoe npeacrapnenue
M30IPOLIECCOB: U30TEPMA,
nu3oxopa, uzooapa. Csizb

(hM3HUECKHUX BEJIMYUH U OIIBITOB
10 IPOBEPKE MPE/JI0KEHHON
TUTIOTE3bI MIPU N3yUECHUHN
YCTaHOBJICHUSITEIIIOBOTO
pPaBHOBECHSI U U30TIPOIIECCOBB
razax. OmnpeaeneHne abCOTIOTHBIX
Y OTHOCHUTEJIbHBIX MOTPEIIHOCTEN
M3MepeHui PU3NIEeCKNX BEINYHH.
Onenka rpaHul] OTPENIHOCTEMH.
DKCIIepUMEHTaJIbHAs TPOBEPKA
YpaBHEHUS COCTOSIHUS UI€ATTLHOTO
raza.lzyuenue monenei:
JIBUKEHUS YaCTHUIl BEILIECTBA,
OPOYHOBCKOTO JBMXKEHUS. OTIBITA
[tepHa, KPUCTAIITUIECKUX
peméTok. Penenue pacuéTHbIX
3a/1a4 ¢ BHO 33JJaHHOW U HESIBHO
3a/laHHOM (PU3MYECKON MOJIETIBIO C
HCTIOIb30BAaHHEM OCHOBHBIX
3aKOHOB H(POPMYI MOJIEKYISIPHON
¢usuku. Pemenne kauecTBEHHBIX
3a/1a4, TpeOYIOIUX MTPUMEHEHUS
3HAHUHUTIO MOJICKYIIIPHOH (hHU3UKeE.
OOBsicHEeHHE YCTPOUCTBA U
MPUHLHUIIAICHCTBHS TEPMOMETPA,
6apomerpa. OObsICHEHHE
MOJIy4Y€HHUsI HAHO MaTepHaJIoB.
Onpenenenue ycioBui
MPUMEHUMOCTHUMO/IENEH
(U3NYIECKHX TEN U MPOIIECCOB
(sBEeHMIA): MOJENei ra3a,
JKUIKOCTH ¥ TBEPAOTO




MEXKYy JaBJICHUEM U CPEITHEN
KUHETHYECKOM dHEpPrueu
MOCTYINATEIBHOTO TEMIOBOTO
JBUKEHUSMOJIEKYJT
UJEaJbHOrO ras3a

(OCHOBHOE ypaBHEHHUE
MOJIEKYJIAPHO-KUHETUYECKON
TEOPUU UJI€ATBLHOTO ra3a).
Css13b a0COMIOTHOM
TEMIIEpaTyphl
EPMOJUHAMUYECKON CUCTEMBI
CO CpEeAHEN KUHETUYECKON
SHEPruei NocTynaTeIbHOro
TEIUIOBOT'O IBMKCHUICE
yactull. TexHuueckue
YCTPOWCTBA U
TE€XHOJIOTUYECKHUE MPOLIECCHI:
TEpMOMETp, bapomeTp,
MOJyYEHUEHAHO MATEPHUAIOB

(KpHCTaUIMYECKOT0) TeNa,
nJeaNbHOrO ra3a. BeimonHenue
yueOHBIX 3aJaHUIHA aHAIIN3
TEIUIOBBIX MPOLIECCOB(SIBJIEHUI) C
MCIIOJIb30BAHUEM OCHOBHBIX
nonoxxennit MKT n 3akoHOB
MOJIEKYJISIPHOM (PU3UKHU: CBSA3b
JaBJICHUANIEATIBHOTO T'a3a co
CpeaHEN KHHETUUYECKON YHEPTUeH
TEIUIOBOTO JIBHJKEHUS U
KOHIICHTpALlUEH €ro MOJIEKYII,
CBSI3b TEMIIEPATYPHI BELIECTBACO
CpeHEeW KNHETUYECKOM SHEeprue
TEIUIOBOTO JIBUYKEHUS €TI0 YacTHII,
CBSA3b JIaBJICHUS UJEAIBHOTO Ia3ac
KOHIIEHTpPAllUel MOJIEKYJI U €ro
TEMIIEpaTypOH, ypaBHECHHUE
MenaeneeBa—Knaneiipona

3.2

TepMmoauHamuka.
TerioBbIe MaIIMHBI

20

Tepmoaunamuueckas (T/)
cucTeMa. 3aJaHue BHEITHUX
YCIOBUHM JJIs
TEPMOJIMHAMUYCCKON CUCTEMBI.
Bneninue u BHyTpeHHHE
napameTpsl.IlapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBI
KaK CpeIHHE 3HAUCHUS
BEJIMYMH, OIMMCHIBAIOIIHNX €€
COCTOSIHHEHA
MHUKPOCKOITMYECKOM YPOBHE.
Hynesoe Hauano

M3Mmepenue ynenpHou
TETUIOEMKOCTH Pa3HBIX BEILIECTB,
WX CpaBHEHUE, IPOBE/ICHNE
HCCIIEIOBAaHUN 3aBUCUMOCTEN
(hU3MYECKUX BEJIMYUH U OIBITOB
0 TIPOBEPKE MPEAJI0KEHHOU
TUTIOTE3bI PU U3YUECHUU
MIPOLIECCOB TEIII000MEHA 1
aauabaTHOTO mpolecca.
Onpenenenrie aOCOMOTHBIX
OTHOCHUTENBHBIX MOTPELTHOCTEN
M3MEpEHUN (PU3NICCKUX BEITUIHH.
OneHka rpaHui] HOrpelHOCTEH.




TEPMOJIMHAMUKH.
Camornpou3BosibHas
penakcarus
TEPMOJTMHAMUYCCKON CUCTEMBI
K TETJTIOBOMY PaBHOBECHIO.
Monenrs nneanbpHOro rasa

B TEPMOJIMHAMUKE — CUCTEMA
ypaBHEHUI: ypaBHEHUE
MenaeneeBa—Knanelipona u
BBIPAKEHHE Il BHYTPEHHEHN
SHEPTHH. Y CJIOBUS
MPUMEHUMOCTH 3TOW MOJIEIIN:
HU3Kas KOHIICHTPALUs YaCTHII,
BBICOKHETEMIIEPATYPHI.
Beipaxkenue 1151 BHyTpEHHEN
SHEPTHH OJTHOATOMHOTO
HJICaJILHOTO Ta3a.
KBasucratuueckue u
HECTAaTUYCCKUETIPOIIECCHI.
DnemeHTapHas paborta

B TEPMOJIMHAMUKE.
BeruncnennepaboTsl 1o
rpaduky nporeccana pV-
nuarpamme. Teruonepenada
KaK CIIoco0 M3MEHEHMS
BHYTPEHHEH YHEPTUU
TEPMOJIMHAMUYIECKON CUCTEMBI
0e3 coBepIeHus padboTHI.
Konsekmus,
EIUIONPOBOIHOCTD, U3JTYUYCHHUE.
KonmdgecTBO TEMIOTHI.
TemnoémkocTs Tema. Y aenbHas

N3ydeHne B3aMMOCBS3M SHEPTUU
MEXMOJIEKYJIIPHOTO
B3aUMOJICHCTBUS UTEMIIEPATYPhI
KHITEHHS >KHIKOCTEH.

N3yueHne TeIIIOBBIX ABUTATENEN
C MCIOJIb30BaHUEM
KOMITBIOTEPHBIXMOJICIICH.
HccnenoBanue pa3HbIX Crioco00B
U3MEHEHHUS BHYTPEHHEN SHEPIUH.
Pemenne pacu€THbIX 3a1a4 ¢ IBHO
3aIaHHOM U HESBHO 3a/IaHHOU
(bu3nYecKoit MOAEIBIO

C HCIIOJIB30BAHUEM OCHOBHBIX
3aKOHOBU (OPMYI MOJIEKYIISIPHON
(GU3MKU ¥ TEPMOAMHAMUKHY.
Pemenne kauecTBEHHBIX 3a/ad4,
TpeOYIOIINX MPUMEHEHHSI 3HAHUH
10 MOJIEKYJIApHON (U3UKE U
TepMmoinHamuke. OObsCHEHNE
YCTPOMCTBA U MPUHLIHUNAACHCTBUS
XOJIOINJIbHYKA, KOHIUIIMOHEPA,
JI3EIBHOTO ¥ KapOIOpaTOPHOTO
JBUTaTesNel, IapOBONTYpOUHBIL.
OOBsicHeHHE TTOTYICHUS
CBEPXHU3KHUX TEMIEPATYP,
YTUIIN3aLUU «TEIIOBBIX» OTXO0B
C MCIOJIb30BaHUEM TEIJIOBOIO
Hacoca, yTHIH3aluu
OMOOPraHNYeCcKOro TOMINBA IS
BBIPA0OTKH «TEIJIOBOW» U
AJIEKTPO’HEPIuK. BoinonHeHue
y4eOHBIX 3alaHUITHA aHAIIU3




U MOJISIpHAs TEIIIOEMKOCTH
BelllecTBa. Y paBHeHue Maliepa.
VYaenbHas TemioTa cropaHus
ToruBa. Pacuér konuuecrsa
TEIUIOTBIIIPH TEILIONEpeIaye.
TTousttue 006 aguadaTHOM
npouecce. IlepBblil 3ak0H
TEPMOJUHAMUKHU. BHYTpeHHsIs
sHeprus. KosnyecTBo TEIoTsl
U paboTa Kak Mepbl U3MEHEHHUS
BHYTPEHHEHN dHEPrun
TEPMOJUHAMUYECKON CUCTEMBI.
Bropoii 3aKk0H TepMOAMHAMUKH
JUIsl PABHOBECHBIX MPOILIECCOB:
4yepe33aJaHHOE PABHOBECHOE
COCTOSIHUE
TEPMOJUHAMHUYECKON CUCTEMBI
IPOXOIUT €IUHCTBEHHAS
angnabara. AGCOTIOTHAS
TeMmneparypa. Bropoi 3akoH
TEPMOJUHAMUKY JJIS
HEPaBHOBECHBIX ITPOLIECCOB:
HEBO3MOKHO IIEPENAThH TEIUIOTY
0T 60JIe€ XOJIOJHOTO TeNa K
OoneeHarpeTomy 6e3
komrieHcanuu (Kmaysuyc).
Heo6paTtumocTs NprpoTHBIX
npoueccos. [IpuHIuUIbL
NENCTBUS TETJIOBBIX MAIIHH.
KIII. MakcumanbHOE
s3nauenue KII.[ukn Kapno.
DKOJIOTUYECKHUE ACTIEKThI

TEIUIOBBIX MPOLIECCOB(SBICHUIT) C
HCIIOIb30BaHUEM OCHOBHBIX
nonoxxeanit MKT u 3akoHOB
MOJICKYJISIPHON (U3UKH U
TEPMOJIMHAMUKH: TIEPBBII 3aKOH
TEPMOJAMHAMUKHU, 3aKOH
COXPAHEHHUS SHEPTUH B TEIJIOBBIX
npoueccax. Mcnonb3zoBanue IT-
TEXHOJIOTHI Mpu padoTe C
JIOIIOJTHUTSIbHBIMU HCTOYHUKAMH
nH(pOpMaIINH 10 TEME,UX
KPUTHYECKUM aHAJIU3 U OLICHKA
JIOCTOBEPHOCTH. AHAJIM3 U OIIEHKA
MOCJIC/ICTBHI HCIIOJIb30BAHUS
TEIUIOBBIX JBUTATEIICH U
TEIIJIOBOTO 3aTrPs3HEHUS
OKpYKaroLIEHUCPEbI C MOZULIMI
JKOJIOTHYECKOM 0€30I1aCHOCTH;
MPEJICTABIEHUN O PALlMOHAIIBHOM
PUPOIOTIOIB30BAaHUH(B MpOIIECcCe
MOJTOTOBKH COOOIICHHIHA,
BBITIOJIHEHUM TPYIIIOBBIX
MIPOEKTOB)




WCTIOTB30BaHUS TETIJIOBBIX
neurareiei. TemioBoe
3arpsA3HEHUE OKpYXKarolen
cpenbl. TexHuueckue
YCTPOMCTBA U
TEXHOJIOTHUECKHUE TIPOLIECCHI:
XOJIOAWIBHUK, KOHAUIIMOHED,
JIU3EJIBHBIA U KapOIopaTOPHBIN
JBUTATEJIH, TApoBas TypOrHa,
TOJTyYEHUE CBEPXHUZKUX
TEeMIIepaTyp,yTHIN3aLUs
«TETUIOBBIX)» OTXOOB

C UCIOJIb30BAaHUEM TEIIJIOBOTO
Hacoca, yTUIN3alus
OMOOPTaHMYECKOTO TOTINBA
JUTS BRIPAOOTKH «TETIOBOM» U
3JIEKTPOIHEPTUU

3.3

ArperartHble
COCTOSIHMSA BEIIlECTBA.
®a30BbIe NEPEXOIBI
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[TapooOpazoBanue u
KoHieHcanus. Micniapenre u
KHTICHHE. Y IenbHas TEIIoTa
napooOpa3oBaHUs.
Hacrwimennsie u
HEHACBIIICHHBIC MMapBhl.
KauecTBenHas 3aBUCUMOCTD
IUIOTHOCTHH JaBICHUS
HACBIILIEHHOT O 11apa OT
TeMIepaTyphl, UX
HE3aBHCUMOCTLOT 00bEMaA
HACBILIEHHOTO Mapa.
3aBUCUMOCTh TEMIIEPATYPHI
KHATICHUSOT JaBJICHUS B
JKUIKOCTH. BiakHOCTH

HaOmnronenue cBOUCTB
HACHIIICHHBIXTIAPOB, MAJIBIX
nedopManuii, IpoBEACHHE
KOCBEHHBIX U3MEpPEHUN

yIeTBbHON TETUIOTHI TJIaBJICHUS
JIbJa, a0COJIOTHOM BJIAKHOCTH
BO311yXa,k03(durinenra
MOBEPXHOCTHOTO HATS>KEHUS,
moayns FOura. U3yuenue
3aKOHOMEPHOCTEN UCTIAPEHUSIU
KUTICHUS )KUKOCTEH, B TOM YHCIIe
KHUIIEHUS TIPU TOHMKEHHOM
JaBJICHUU,HATPEBAHUS U
IIaBJI€HUS! KPUCTAJUIMYECKOrO
BEIIECTBA, KAMWUTSIPHBIX SIBJICHUH,




BO3/ayXa. AOCONIOTHAS 1
OTHOCHUTEJIbHAS BIa)KHOCTb.
TBépnoe teo.
Kpucrannuueckue u
aMopQHBIE TeIa. AHU30TPOIIHS
CBOMCTBKPHCTAJLJIIOB.
[InaBnenue u
KpUcCTau3anus. Y aeabHas
TEIUIOTAIUIABIICHUS.
Cybnumanus. ledhopmannu
TBEpAOro Tena. PacTsokeHue u
cxarue. Casur. MoaynslOHnra.
[Ipenen ynpyrux negopmariuii.
TemoBoe pacmmpeHue
JKUJIKOCTEN U TBEPJIBIX TEI,
00BEMHOE U JTMHEHHOE
paciipeHue. AHTapMOHU3M
TEIUIOBBIXKOJIE0aHNH YaCcTHULL
BElIECTBa KaK MPUYMHA
TEIIOBOTO PACIIUPEHHUS TEN
(Ha KaYECTBEHHOM YpPOBHE).
[IpeobpaszoBanue >HEPrUM B
(hazoBbIXIIEpEX0aAX.
YpaBHEHHE TEIUIOBOTO
6amanca.llToBepxHOCTHOE
HatspkeHune. Koadduument
MOBEPXHOCTHOTO HATSKEHHUSI.
Kanunnsipusle siBneHus.
JlaBiienue noa MCKpUBJIEHHON
MIOBEPXHOCTBIO KUAKOCTH.

®opwmyina Jlamnaca.

cmauuBanus.[IpoBenenre onbpITOB
C MBUIbHBIMU TIEHKAMH.
HccnenoBanue moaenu
HEHBIOTOHOBCKOW KUJKOCTH.
Pemenue pacy€THbIX 3a1a4 € IBHO
3aJJaHHOU U HESIBHO 3aJaHHON
(u3NIECKON MOZEIBIO C
HCII0JIb30BAaHUEM OCHOBHBIX
3aKOHOBU (hOPMYIT MOJICKYIISIPHOM
(U3MKK ¥ TEPMOAMHAMUKHU.
Pemienne kauecTBEHHBIX 3aj1a4,
TpeOYIOIMMX MPUMEHEHHSI 3SHAHHHA
10 MOJICKYJISIpHOU (PU3UKE 1
tepMoinHamuke. OObsICHEHNE
OCHOBHBIX IPUHIIUIIOB CTPOEHUS
KUIKUX KPUCTAIIIOB, TTOJTYICHUS
COBPEMEHHBIX MAaTEPUAJIOB.
Onpenenenue yciaoBUi
MPUMEHUMOCTH MOJIEIICH
(bU3MYECKUX TN U MPOILIECCOB
(sBNIEHUI): MOJIeTIeH Ta3a,
YKUJIKOCTH UTBEPIOTO
(KpuCTa/NIMYECKOro) Tena,
WJICAIBHOTO Ta3a. BellonHeHne
yueOHBIX 3a/JaHHITHA aHAITN3
TEIJIOBBIX MPOIECCOB(SBICHUIN) C
HCIIO0Ib30BaHUEM

ocHOBHBIX nonoxxenuid MKT u
3aKOHOBMOJIEKYJISIPHON (PU3UKH U
TEPMOJIMHAMUKHU: CBSI3b JIABJICHUS
MJI€aJIbHOTO Ta3a C
KOHIICHTpaLUEeH MOJIEKYJI U €ro




TexHuueckue ycTpoiucTsa u
TEXHOJIOTUYECKHUE TIPOLIECCHI:
KHUIKUEKPUCTAIIBI,
COBPEMEHHBIE MaTepUaIbl

TEMIIEPATYpOH, ypaBHEHUE
MenneneeBa—Knaneiipona,
MIEPBBII 3aKOH TEPMOJIVHAMUKH.
Pabora B rpynmnax mnpu
00CYX/IeHU! BOIIPOCOB
MEKIIPEAMETHOTO Xapakrepa
(HammpuMep, 1o TeMe

«Temmoobmen
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HIPOSABJICHUS. DIEKTPUUECKUI
3apsa. JIBa Buna
AJIEKTPUYCCKUX 3aPSIIOB.
[IpoBOIHUKYN, ANDIIEKTPUKHU U
TTOJTYTIPOBOTHUKH.
DneMeHTapHbIN
ANEKTPUUECKUIL 3aps. 3aKoH
COXpaHEHHUS JICKTPUUECKOTO
3apsaa. Bzanmoneicteue
3apsaaoB. TodyeuHbie 3apsbl.
3axoH Kynona. Dnexkrpuyeckoe
noje. Ero nefictBuena
AJICKTPUICCKUE 3aPSIJIbIL.
Hanpsixk€aHoCTh
ANEKTPUYECKOTO MOJIS.
[Ipo6Husiit 3apsia. JIunun
HaIIPSHKEHHOCTH
IIEKTPUYECKOTO MOJIS.
OaHOPOIHOE IEKTPUIECKOE
none. [loreHunanbHOCTH

H3MEpPEHUH HOMBITOB 110 IIPOBEPKE
NPEeI0KEHHON THIIOTE3bI IPU
M3Y4YEHUU B3aUMOJICHCTBUS
3apsKEHHBIX TEJl, 3apsiia
KOHJIeHcaTopa,
II0CJIEJOBATEIBLHOIO COEIMHEHUS
KOHJieHCaTopoB. Onpeaenenue
a0COJIIOTHBIX U OTHOCUTENBHBIX
MIOTPEIIHOCTEN U3MEPEHUM
¢usnueckux BeanurH.O1eHka
TPAHMI] IOIPEIIHOCTEN.
Habmtonenue npeBpaiieHus
SHEPTUU 3aPSHKEHHOTO
KOHJIEHCATOpa B SHEPTHUIO
U3ITy4EHUs CBETOAUO/A,
HccleI0BaHUE paspsaa
KOHJ/ICHCATOpa uepe3 pe3ucTop.
N3ydeHue 3aBUCUMOCTH
INEKTPOEMKOCTH TUIOCKOTO
KOHZIEHCATOPa OT IIOMIAIN




3JIEKTPOCTATUYECKOTO MOJIS.
Pa3HOCTEIOTEHIIMATIOB U
HanpsbkeHue. [lorennuanbaas
SHEprus 3apsaaB
3JIEKTPOCTATUYECKOM MOJIE.
IloTenuuan
3JIEKTPOCTATUYECKOTO TTOJIS.
CBs13b HANPSHKEHHOCTH TOJIS U
Pa3HOCTUIIOTEHIIUAJIOB JJIsi
3JIEKTPOCTATUYECKOTOIIOJISI
(KaK OJTHOPOJHOTO, TaK U
HEOAHOPOAHOTO). [TpuHITUI
CYNEPHO3UIIMUAIIEKTPUUECKUX
nonei. Ilone Toueunoro
3apsga. [lone paBHOMEPHO
3apspreHHoU cdepsl. [Tone
PaBHOMEPHO 3apsiKEHHOTO MO
00béMmy mapa. [Tome
PaBHOMEPHO 3apsIKEHHOMN
0OECKOHEYHOI IIJTIOCKOCTH.
Kaptuns! nuanit
HaNpsHKEHHOCTH ATHUX TOJIEN U
SKBUITOTCHIINAJILHBIX
noBepxHocTen. IIpoBogHUKY B
3JIEKTPOCTATUYECKOMITIOJIE.

VYcnoBue paBHOBECHS 3aps/I0B.

JvanekTpuky B
3JIEKTPOCTATHUECKOMIIOJE.
JusnexkTpudeckas
MIPOHUIIAEMOCTh BEIIECTBA.
Konpgencarop.
DIEeKTPOEMKOCTD

TIJIACTUH,PACCTOSTHHSI MEXTY HUMH
U JURJIEKTPUUECKOM
npoHunaeMoctu. Mzyduenue
KapTHUH JTUHUN HATPSHKEHHOCTH
3JEKTPUUYECKOTO MOJIATOUECYHOTO
3apsi/ia, PABHOMEPHO 3apsKECHHOU
cdepbl, paBHOMEPHO3APSIKEHHOTO
1o 00BEMY 11apa, paBHOMEPHO
3apsHKEHHON O€CKOHEYHOU
MJIOCKOCTH M 3KBUITOTEHIIUATBHBIX
NOBepXHOCTEH. Pemenue
pacy€THBIX 3a/1a4 C IBHO 33JIaHHOU
Y HEeSIBHO 33/IaHHOM (pU3NYECKOi
MOJIEJIBIO C UCIIOJIb30BAaHUEM
OCHOBHBIX 3aKOHOB U(POPMYIT
3JIEKTPOCTATUKU. Pemenue
KaueCTBEHHBIX 3a/1a4, TPEOYIOIIHNX
MIPUMEHEHHUS 3HAHUUIIO
anekTpocTtatuke. OObsICHECHHE
YCTPOMCTBA M MPUHIUIIA AECHCTBUS
AJIEKTPOCKOIIA,3IEKTPOMETPA,
KOHJIEHCATOpOB, TeHepaTtopa Ban
ne I'paacda. OObsicHeHHne PabOTHI
BJIEKTPOCTATUYECKON 3aTUTHI,
3a3eMJICHHUS JIEKTPONPUOOPOB.
Onpenenenue ycinoBui
MPUMEHUMOCTUMOIEICI
(U3HYECKUX TEJ: TOUCUHBIN 3aps/,
OJIHOPOJIHOE AJIEKTPUUECKOE TOJIE.
Brimonnenne yueOHbIX 3a1aHUI
Ha aHaJu3 3JIEKTPUUECKUX




KOHJICHCATOA.
DNEeKTPOEMKOCTD

COCAHMHCHUC

KOHJICHCATOPOB.
3apsKEHHOT0 KOHJIEHCATOPA.
JIBrkeHune 3apsyKeHHON
YacCTULbl B OTHOPOIHOM
JNEKTPUYECKOM IIOJIE.
TexHuueckue ycTpoucTBa u
TE€XHOJIOTMYECKHUE MTPOLECCHI:
JNEKTPOCKOIL, JIEKTPOMETP,
JNEKTPOCTATHYECKAS 3aIUTa,

3a3eMJICHHE JIEKTPOIIPHOOPOB,

KOHJICHCATOPbI, FeHEePaTop
Ban ne I'paada

IUIOCKOTO
KoHzeHcaTopa. [lapamiensHoe
KOHJICHCATOPOB.
[NTocenoBarenbHOECOSTUHEHNE
OHeprus

MIPOIIECCOB (SIBJICHHIT) C
WCIIOJIb30BAaHUEM OCHOBHBIX
MOJIO)KEHUHN 1 3aKOHOB
3JEKTPOIMHAMUKU: 3aKOH
COXPAaHEHHUS IJIEKTPUIECKOTO
3apsza, 3akoH Kynona,
MOTEHIUATBHOCTh
3JIEKTPOCTATHYECKOTO TOJI,
MPUHIUIICYTIEPIIO3UITTT
3IEKTPUUECKUX MOJICH.
Hcnonp3oBanue [T-TrexHomorui
pu paboTe C JOMOTHUTEIHLHBIMU

UCTOYHUKAaMHU MH(OpMaLUK 11O
TE€Me, UX KPUTUYECKUI aHAIIN3 U
OLICHKaI0CTOBEPHOCTH

4.2

[TocTosiHHbIM
AJIEKTPUYECKUM TOK
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Cwuta Toka. IlocTOSAHHBIN TOK.
VYcnoBus CyliecTBOBaHUS
MTOCTOSTHHOTO JIEKTPHYECKOTO
Toka. VICTOYHUKH TOKa.
Hanpspxenue U u O1C é.
3akon Oma 111 y4acTKa LeMu.
DJIEKTPUYECKOE
CONPOTHUBIIEHUE. 3aBUCUMOCTh
CONPOTUBIIEHUS OAHOPOJIHOTO
MPOBOJHUKA OT €0 JIJIMHbI U
MJIOIIAIU TTOTIEPEYHOTO
cedueHHs. Y IeJabHOoe
COTNPOTHUBIICHNUEBEIIIECTBRA.
IlocnegoBarenbHOE,
napasuieIbHOE, CMEIIAHHOE

[IpoBeneHue npsMbIX U3MEPEHUN
CUJIBITOKA U HaNpsKEHUs,
KOCBEHHBIX U3MEPEHUH yIEIBHOIO
conpotuBienus,DC u
BHYTPEHHETO CONPOTHUBIICHUS
HCTOYHUKA TOKA, IPOBEJICHUE
HUCCIIEIOBAHUN 3aBUCUMOCTEN
(U3NYEeCKUX BETMYUH U OTIBITOB
T10 IPOBEPKE MPEATI0KEHHOM
TUIOTE3BIIPY U3YUYEHUH LIeTIel
IIOCTOSIHHOTO

Toka. OnpeneneHue abCOMOTHBIX
Y OTHOCHUTEJBHBIX MOIPEIIHOCTEN
M3MepeHuil PU3NUEeCKUX BEINYHH.
OrneHka rpaHuI] MOTPEIIHOCTE.




COEJIMHEHUE IPOBOHUKOB.
Pacuér pa3BeTBIEHHBIX
BJIEKTPUYECKUXIICTIEH.
[TpaBuna Kupxroda.

Pabora snekTpuyeckoro Toxa.
3akon J[xoyns-Jlenna.
MOUIHOCTB AEKTPUIECKOTO
ToKa. TemnnoBas MOITHOCTD,
BblJI€IsIEMasiHA PE3UCTOPE.
O/1C u BHyTpEHHEE
CONPOTUBIICHUEUCTOYHUKA
ToKa. 3akoH OMma /17151 MOJTHOM
(3aMKHYTOM) 3JIEKTPUUECKOM
neny. MoIHOCTh HCTOUYHUKA
Toka. KopoTkoe 3aMbIKaHHE.
Kongencarop B nienu
MIOCTOSIHHOT'O TOKA.
TexHuueckue ycTpoiucTsa u
TEXHOJIOTMYECKHE MTPOLIECCHI:
aMIIEPMETP, BOJIBTMETP,
peocTarT,cCu€TUNK
IEKTPUUECKOU SHEPTUU

N3ydeHue KOpOTKOro 3aMbIKaHHS
rajgbBaHUYECKOIO JIEMEHTA U
OLIEHKaBHYTPEHHETO
conpoTtusieHus. Pemenue
pacU€THBIX 3a/1a4 C IBHO3aIaHHOMN
Y HEeSIBHO 33/IaHHOM (PU3UYeCKOii
MOJIEIIBIO C UCTIOJIb30BAHUEM
OCHOBHBIX 3aKOHOBU (hOPMYII
MOCTOSIHHOTO TOKa. Pemienue
KaueCTBEHHBIX 3a/a4, TPEOYIOLTNX
IIPUMEHEHHUs] 3HAHUN U3aKOHOB
MOCTOSIHHOTO TOKa. OOBbsCHEHNE
YCTPOMCTBA U MPUHIIUIIA
JEHCTBHSI aMIIEpMeETpa,
BOJIBTMETPA, PEOCTaTa, CYETUUKA
3JIEKTPUYECKOMIHEPTUH.
BremmonHenune y4eOHbIX 3a1aHUN
Ha aHaJIN3 JIEKTPUUECKUX
IIPOLIECCOB(SIBICHUI) C
HCIIOJIb30BAHUEM OCHOBHBIX
MOJIO)KEHUHN U 3aKOHOB
3JIEKTPOAMHAMUKHU: 3aKOHBI OMa
JUISL yJacTKa LEenu U IS
3aMKHYTOMRJIEKTPUYECKOU LIETH,
3akoH [[xxoyna—JIenia.

Pabora B rpynmnax npu
00CyKJI€HUH BOIIPOCOB
MEXIPEAMETHOTO XapaKTepa
(Hampumep, 1o Teme
«OJIEKTpUYECKHE

SIBJIICHUS B IPUPOJIEY)




4.3

Toxu B paznmuyHbIXCpeaax

DnexTpuyueckas MpoBOAUMOCTh
pa3IUYHbIX BELIECTB.
DIIeKTpOHHAs MPOBOIUMOCTh
TBEPJBIX METAJUIOB.
3aBUCUMOCTb COIPOTHUBIICHUS
METaJJIOBOT TEMIIEPATYPHI.
CBepxnpoBOIUMOCTb.
DJIEKTPUYECKUI TOK B
BakyymMme. CBolicTBa
JJIEKTPOHHBIX ITYYKOB.
[ToynpoBotHHKWY.
CoOcTBeHHas UIPUMECHAs
POBOJUMOCTb
NOJIyIpOBOHUKOB. CBOMCTBA
p-n-nepexona.
[onynpoBoIHUKOBBIE
npubOpbI. DIEKTPUIECKHUNA TOK
B 3JIEKTPOJIUTAX.
DNEeKTPOIUTHYECKAS
JUCCOLaLus. JIEKTPOIIH3.
3akonsl Qapanesnis
ANEKTPONIN3A. DIIEKTPUUECKHM
TOK B ra3ax.CaMoCTOATEIbHBIN
Y HECAMOCTOSITENIbHBIN pa3psl.
Paznuunble TUIIBI
CaMOCTOATENILHOrOpa3psia.
Mounnus. [lna3ma.
TexHuueckue ycTpoucTsa u
NpaKTH4YEeCKOe IPUMEHEHHUE:!
ra3opaspsHble JaMIIbI,
AJIEKTPOHHO- JTy4yeBas TpyOKa,

[TIpoBeneHne KOCBEHHBIX
VU3MEPEHHUI UUCCIEN0BAHUMN
3aBUCUMOCTEUN MEXKITY
(bU3UYECKUMH BEIMYMHAMU TIPU
M3y4YEHUU MPOLECCOB MPOTEKAHUS
3JIEKTPUYECKOr0 TOKA B METaJlIax,
3JIEKTPOJIUTAX U
oJIynpoBogHuKax. OnpeneneHue
a0COJIIOTHBIX M OTHOCUTEIBHBIX
MOTPEIIHOCTEN U3MEPEHUN
¢usnueckux BenmanH. O1ieHKa
TrpaHull OTPEIIHOCTEH.
Habmronenue snextponusa,
U3yueHHE HOObICHEHHE
MIPOBOJAUMOCTH BJIEKTPOJIUTOB,
3KCIIEPUMEHTAIBHOE U3yYEHHE
3aKOHOB AJIeKTpoauzadapanes.
CHsTHE BOJIBT-aMIEPHOU
XapaKTEPUCTUKH THO/IA.
CpaBHeHuE MPOBOANMOCTHU
METAJIJIOBHU MOJTYTPOBOIHUKOB.
M3ydeHue uckpoBoro paspsjaau
MPOBOJMMOCTH BO3/yXa.
Pemenue pacuérHbIx 3a1a4 ¢ IBHO
3aJJaHHOM U HESIBHO 3aJJaHHOM
(u3nYeCcKOi MOJEIBIO C
HCIIOJIb30BaHHUEM
3aKOHOMEPHOCTEMN MOCTOSTHHOTO
TOKa B Pa3JIMYHbIX Cpeaax.
Pemenne kadecTBEHHBIX 3a71ad,
TPEOYIOIMNX TPUMEHEHUS
3aKOHOMEPHOCTEN MOCTOSTHHOTO




MOJIYIIPOBOJHUKOBEIE
pUOOPBI: U0/, TPAH3UCTOD,
doroaunon, CBETOIUOA,
rajibBaHUKa, paQMHUPOBAHUE
M€Y, BBIIUIABKA AJIFOMUHMS,
IJIEKTPOHHAs! MUKPOCKOIIHS

TOKaB pa3IMYHbBIX CpCaax.
OOBsicHEHHE YCTPOUCTBA U
HPUHIUTIAICHCTBHS
ra3opaspsiaHbIX JIAMII,
JIEKTPOHHO-JTYYEBOU TPYOKH,
MOJIYPOBOTHUKOBBIX TIPHOOPOB:
MoJ1a, TpaH3uCcTopa, GOoTOANOAA,
cBetoaunoaa. OObsICHEHHE CYTH
IPOLIECCOB: I'AJIbBAHUKH,
padUHUPOBAHUS MEJU, BBITNIABKU
QTIOMHUHUS, SJIEKTPOHHOM
MHUKPOCKOIINHN

Hroro no pazaeny
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Pa3zjnen 5. ®uznyecknii NPpakTUHKYM

5.1 | Ou3NUEeCKUNUIIPAKTUKYM 16 CniocoOb1 u3MepeHus [TpoBeneHne KOCBEHHBIX
(DU3HUECKUXBEITHMYUH C M3MEepeHu, uccieI0BaHul
UCIIOJIb30BAaHUEM aHAJIOTOBBIX | 3aBUCUMOCTEN (PU3HUECKUX
Y U POBBIX U3MEPUTEIIBHBIX | BEJIMYMH, IPOBEPKA
npuOOPOB U KOMIBIOTEPHBIX MPEJIOKEHHBIX THIIOTE3
JATIYNKOBBIX CHCTEM. (BBIOOp M3 paboOT, ONTUCAHHBIXB
AOGCOTIOTHBIC U TEMaTUYECKHX pa3jieax
OTHOCHUTEJIbHBIC ITOTPEITHOCTH | «YUYEHUYECKUI 3KCIIEPUMEHT,
U3MepeHuil (PU3mIecKx nabopaTtopHbie paboTHI,
Benn4YrH. OLeHKa rpaHul] MIPAKTUKYM))
IOrPENTHOCTEN

Hroro mo paznery 16

PeszepBHOE Bpems 10

OBILIEE KOJIMYECTBO 170

YACOB I10 [IPOTPAMME




HNOYPOYHOE IIVTAHUPOBAHHUE

10 KVIACC
Kosn4vecTBo 4acoB DJIeKTPOHHbIE
Ne ara u@posbie
n/n Tema ypora Bcero Kontponbubie  Ipaktieciie fl[3yqeﬂnﬂ 261()1;[;033Te.111>m)1e
padoTsbI padoThbI pecypenr
1 dusnka — pyHAaMeHTaIbHas HayKa O 1
npupoje
) Hay4HbIi1 METO/] TO3HAHUS X METO/IbI 1
UCCIIEIOBaHMS (PU3MUYECKHX SBICHUI
DKCIIEPUMEHT U TEOpUs B MPOLIECCE
3 no3HaHus npupoasl. HaGnronenue u 1
IKCIIEPUMEHT B (PU3HKE
4 CrniocoOb1 u3mMepeHus: Gu3NYECKUX 1
BEJIMYHMH
AOGcoutoTHAs M OTHOCHUTENIbHAS
5 MOTPENTHOCTH U3MEPEHUN (PU3UIECKUX 1
BEJIMYHH
MonenupoBanue B ¢pusnke. Poib n mecto
6 ¢u3uku B pOpMUPOBAHUH COBPEMEHHOM 1
HAYYHOH KapTHHBI MUPA, B TIPAKTHUECKOM
NEeSITeITLHOCTH JIFO/IeH
Mexanunueckoe aBrxenue. Cuctema
- orcueTa. OTHOCUTEIBHOCTh 1

MCXaHUYCCKOT'O ABMKCHUA. HpSIMaSI u
06paTHa>1 3aJa4 MCXaHUKH




Panuyc-BekTop MaTepualbHONW TOUKH, €ro
MPOEKIIMK Ha OCH KOOPAHMHAT.
Tpaexropus. [lepememienne. CKopocTb.
Hx mpoekuyu Ha OCH KOOPAUHAT

PaBHOMEpHOE MPSAMOTHMHEWHOE JIBIKEHHE.
['paduueckoe onrcaHne paBHOMEPHOTO
HpﬂMOJ’IHHeﬁHOFO JOBHUXKCHUSA

10

CrnosxeHue nepeMenieHni 1 CKOPOCTEH.
Pemenue 3anau

11

HepaBHomepHoe aBukeHre. MrHOBEHHAs
CcKopocTb. Yckopenue. [Ipsmonuneitnoe
ABWIKCHUC C TIOCTOAHHBIM YCKOPCHHUEM

26.09

12

13

I'padmueckoe onvcanue NpsIMOIMHEHHOTO
JIBI)KEHUS C TOCTOSIHHBIM YCKOPEHHUEM

CBoOogHOe masienne. Y cCKopeHue
CBOOOIHOI0 MaAeHHUs. 3aBUCHMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHU U UX Ipaduku

26.09

28.09

14

JIBukeHue Tena, OpOIIEHHOTO MO YIIIOM
K TOPU30HTY

28.09

15

KpuBonuneiinoe npuxenue. [IBuxeHne
110 OKPYKHOCTH. YTJIOBas U JIMHEWHAs
ckopocts. [lepron u yacrora.
LleHTpoCTpEMUTEIBHOE U TIOJIHOE
YCKOpEHHUE

10.10

16

KonTponbhas paborta o Teme
"Kunematuka"

10.10




[lepBbiif 3akoH HeroToHa. MHepmanbHbie
cucreMsl otcuéra. [IpuHmmn

17 16.10
OTHOCUTENbHOCTH ['anunes.
HewnneprmanpHbie cuCTEMBI OTCYETA

18 Cuia. PaBHOelicTByrOIas cuia. Bropoi
3akoH HeroToHa. Macca

19 Bzaumoneiictue ten. Tpertuit 3aKkoH
Hsrotona

20 [IpuHuun cynepnosunuu cui. Pemenue
3a/1a4 Ha IpUMEHEHne 3aKk0HOB HproToHa
3aKOH BCEMUPHOTO TATOTEHUSI.

21 DKBUBAJIEHTHOCTh I'PABUTAIIMOHHON U
MHEPTHOU MaccChl

99 Cuna TsKeCcTH M YCKOpeHHe CBOOOHOTO
naJIeHUS
JIBr>keHre HeOECHBIX Te U UX

23 HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas
KOCMHUECKasi CKOpocTh. 3akoHbl Keruiepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona u BuabI cui

25 TpeHusl. J{BUKEHHUE B )KUIKOCTH U ra3e C
Y4€TOM CHUJIbI CONPOTUBIIEHUS CPEJIbI

26 Hasnenue. ['mapocratnueckoe JaBJICHUE.
Cuia Apxumena
AOGCOTIOTHO TBEPIOE TEIO.

27 [locTynarenpHOE M BpallaTeIbHOE

JBIKEHUE TBEPJIOTO Teya




28

MOMEHT CuJIbl OTHOCUTEIIBHO OCH
BpaieHus. [1neqo cubl

29

CrnosxeHue cuil, IPUIOKEHHBIX K
TBepAoMy Tery. LIeHTp TskecTu Tena.
YcnoBust paBHOBECHS TBEPJOTO Tea.
Bunasl paBHOoBecHs

30

Pemenue 3amau

31

KonTponbaast paborta o Teme
"Jlunamuka. CtaTuka TBepaOro Temna"

32

NMnynbc MaTepuanbHOW TOYKH, CUCTEMBI
MaTepuanbHbIX Touek. LleHTp macc
CUCTCMbI MAaTCPpHUAJIbHBIX TOYCK. TeopeMa
0 JIBUKEHHUHM LIEHTPA Macc

33

WMmynbe cuilbl 1 UI3MEHEHNE UMITYJIbCa
Tena. 3aKOH COXPaHEHMsI UMITYJIbCa.
PeaktuBHOE NBHXKEHUE

34

Mowment HUMITYJIbCA MaTepHaﬂLHOﬁ TOYKH.
HpCI[CTaBJ'IeHI/IC 0 COXpaHCHUHU MOMCHTAa
HNMITYJIbCAa B HEHTPAJIBbHBIX ITOJIAX

35

Pemenue 3amau

36

PaGota cuibl Ha MaOM U HA KOHEYHOM
nepemeteHuu. ['padpuueckoe
npejcraBieHre padboTsl CHlbl. MOIIHOCTD
CHJIBI

37

Kunernueckas sueprusi. Teopema 00
MU3MEHEHHH KHHETHYECKON SHEPTUU
MaTepHaIbHON TOYKH




38

[ToreHnManbHBIE U HETOTCHIIMAIILHBIE
cuisl. [lotennmansHas sHeprusa. Bropas
KOCMHUYECKasi CKOPOCTb

39

Tperbs kocMuyeckast CKOpocTb. CBs3b
palboThI HENMOTEHIMAIIBHBIX CHJI C
M3MEHEHUEM MEXaHWYECKON dJHEPTrun
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON YHEPrUuu

40

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.
VYpaBHenue bepnymnu 15 uneanbHOM
KHUJIKOCTU

41

KonTponbHast pabora 1o Teme "3aKoHbI
COXpaHEHHUs B MEXaHHKeE"

42

PazButue npeacrasneHuii o npupoe
Term1oTel. OcHOBHEIE mTo0okeHnsT MKT.
Huddysus. BpoyHoBCcKoOe IBHKEHHE

43

Crpoenue ra3o00pa3HbIX, )KUIKUX U
TBEPABIX TeJ. XapakTep JBIKCHUS U
B3aMMO/ICHCTBHUS YaCTHUI] BEIIECTBA

44

Macca u pazMepsl MOJIEKYIT (aATOMOB).
KomnyectBo BCIICCTBA. ITocTossHHas
ABoraapo

45

Temmepatypa. TeroBoe paBHOBECHE.
IlIkana Lenbcust

46

Pemenue 3amau

47

NneansHbll ra3. ['a30BBIe 3aKOHBI

48

VYpaBnenue MenaeneeBa-Knaneipona.
Pemenue 3agau




49

AOcoiroTHas TeMIiepaTypa. 3akoH
JanbroHa

50

I/I3OHpOHCCCBI B MACAJIBHOM ra3€ C
IMOCTOAHHBIM KOJIHYCCTBOM BCIICCTBA

51

I'paduyeckoe mpeacTaBicHue
U30IPOIIECCOB: H30TEpMa, U30X0Pa,
n3o0apa

52

OcHoBHoe ypaBHeHue MKT

53

Pemenue 3agau

54

55

CBs13b a0COTIOTHON TEMIIEPATYPHI
TEPMOJMHAMHYECKON CUCTEMBI CO
CpeaHEeN KHHETUYECKOU DHEPTrUen
NOCTYNATEIbHOTO TEIIOBOTO ABMKEHUS
e€ yacTHull

O00011eHHUE U CUCTEMATU3ALMS 3HAHUN
o teme "OcHoBer MKT"

56

KonTtponbnas padota no teme "OCHOBBI
MKT"

57

TepmoanHamuueckas cuctema. 3ailaHue
BHEIIHUX ycaoBul 1 T/ cucrteMsl.
BHelnue v BHyTpeHHHE NTapaMETPBl.
[TapameTpsl T/] cucTembl Kak cpeHue
3HA4YECHUS BEJIMYMH, ONMCHIBAIOIINX €€ Ha
MHUKPOCKOIINYECKOM YPOBHE

58

Hynesoe Hauaio TepMOAMHAMUKH.
Camonpou3sBosnbHas penakcauus T/]
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO




59

Mogaenp ueaabHOTrO Taza B
TEPMOJIUHAMUKE. Y CIIOBUS
IIPUMEHUMOCTH 3TON MOJEIIH

60

VYpaBHenue Menzeneesa-Knaneiipona u
BBbIpa)K€HUE Il BHYTPEHHEH SHEPruu

61

BeIpaxxenue 111 BHyTpEHHEN YHEPTUH
OJIHOATOMHOT'O MJI€aJbHOIO rasa.
KBazucraTnueckue u HeCTaTUUECKHE
IIPOLECCHI

62

OnemeHTapHas paboTa B TEpPMOJIUHAMUKE.
Brruncnenue pabotsl o rpaguky
npoiiecca Ha pV-auarpamMmme

63

Tennonepenaya kak crocod U3MEHEHUs
BHyTpeHHel sneprun T/l cuctemsr 6e3
COBepLIEHUS pabOTHhI

64

KonBeknus, TeImIonpoBogHOCTb,
U3JIy4EeHHE

65

KonndaectBo TennoTel. TemioéMKocTh
Tena. Y ienbHas U MOJISIpHAS
TEIIOEMKOCTH BEIIECTBA. Y Ie/IbHAs
TEIJIOTa CTOPAHUsI TOILJIMBA

66

Pacuér xoymuecTBa TEIUIOTHI pu
TCILIONICpECaAadc

67

[Tonsitue 06 aguabaTHOM TpoIIEcCe.
[IepBblil 3aKOH TEPMOAUHAMUKHI

68

KonmuaecTBo TemnoTel u paboTa Kak Mephl
W3MEHEHUS BHYTpeHHe# sHeprun T/]
CHUCTEMBI




69

Btopoii 3ak0oH TepMOJIMHAMUKY 1J1s1
PaBHOBECHBIX H HEPABHOBECHBIX
nporeccoB. HeoOpaTuMocTh MPUPOTHBIX
MPOIIECCOB

70

HpI/IHI_II/IHBI ﬂeﬁCTBHH TCIIJIOBBIX MalllvH.

KIIA

71

MakcumansHoe 3nHauenue KIIJI. I{ukon
Kapno

72

Pemenue 3amau

73

DKOJIOTHYECKHUE aCIEKThI UCIIOJIb30BaHU
TEIIOBLIX JABUTaTeseit. TemmoBoe
3arpsA3HEHUE OKPYXKalolen cpebl

74

Pemenue 3agau

75

O000111eHrEe U cUCTEMAaTU3aLMs 3HAHUN
no teme "Tepmonunamuka. TernaoBbie
MaIIuHe!"

76

KonTponbhas paborta o Teme
"TepmoauHamuka. TernaoBsie MalIuHbI"

77

[TapooOpazoBaHue 1 KOHIEHCAIUSI.
Hcnapenue u kunenue. Y nenbHas
TEIUIOTa MapooOpPa30BAHHUS

78

HacpliienHbie 1 HEHACHIIIEHHBIE TTaPHI.
KadecTtBeHHAs! 3aBUCUMOCTD IIJIOTHOCTH U
JIaBJICHUS HACBIILIEHHOTO TIapa OT
TEMIEPATYPhl, UX HE3ABUCUMOCTb OT
00BEMa HACHIIIIEHHOTO Tapa.
3aBUCUMOCTb TeMIEPaTypbl KUTIEHUS OT
JAaBICHUS B )KUIKOCTH




BraxxnocTs Bo3yxa. AOCONIIOTHAS U

7 OTHOCHTEIIbHAS BIIAYKHOCTD

80 Pemienue 3amau
TBépnoe teno. Kpucrannumueckue u

81 aMopdHbIe Tesa. AHU30TPOIHS CBOMCTB
KPHCTAJIOB

82 [InaBnenue u kpucraumsanus. Y aesbHast
TerutoTa riasieHus. Cyonumarnus
Hedopmanuu tBEpaoro tena. Pactsokenue

83 u ckarue. Casur. Moayns FOnra. [Ipenen
ynpyrux nedopmarnmii
TemnnoBoe pacIMpEeHHE KUAKOCTEN U

84 TBEPBIX TeJ1. AHTAPMOHMU3M TEIUIOBBIX
KoJIeOaHUI YacTHIl BELeCTBa

85 [IpeoOpazoBanue sHEepruu B (pa3oBbIX
nepexoaax

86 VYpaBHeHHe TeIIoBoro HGanaHca

87 Pemenue 3amau
[loBepxXHOCTHOE HaATSKEHUE.

38 Kanunnspusle snenus. JlaBiaenue noj
UCKPUBJICHHOM MOBEPXHOCTHIO KHJIKOCTH.
®opwmyna Jlamaca
O0600611eH1e U cUCTeMaTU3alus 3HaHU!

89 1o Teme "ArperatHble COCTOSIHUS
BeniecTBa. PazoBble nepexoan”
KonrtponbHas pabora no Teme

90 "ATperaTHble COCTOSIHHS BEIIECCTRA.

®dazoBbie Iepexonl"




91

DnexTpu3anus Tel U e€ MposBICHUS.
DnexTpuyeckui 3apsa. IBa Bumaa
ANIEKTpUUECKuX 3apsiaoB. [IpoBoaHMKH,
JIUAJICKTPUKU U TTOJTYITPOBOTHUKHI

92

DJIeMEHTAPHBIN JIEKTPUUECKUH 3apsi.
3aKOH COXpaHEeHHsI IJEKTPUUECKOTO
3apsaaa

93

B3anmoperictsue 3apsnoB. TodyeuHble
3apsansl. 3akoH Kynona

94

Pemmenue 3agau

95

DnekTtpuueckoe nose. Ero gelictBue Ha
ANEKTPUUYECKUE 3aPS bl

96

Hanpsix€HHOCTD 31EKTPUYECKOTO MOJs.
[TpoOGHbIit 3apsia. JInHUKM HANPSHKEHHOCTH
3eKTpudecKoro nois. OqHOpoIHOE
IIEKTPUYECKOE 110JIe

97

[ToTeHManbHOCTh NEKTPOCTATUIECKOTO
noJisi. Pa3HOCTH MOTEHIMAIOB U
HapsDKEHUE

98

HOTCHIII/IaJIBHaSI OHEPIruA 3apsiga B
QJICKTPOCTATUYCCKOM IIOJIC. HOTGHHI/IaJI
QJICKTPOCTATHUYCCKOI'O I10JIA

99

CBs13b HANPSHKEHHOCTHU TOJISL U Pa3HOCTH
MOTEHLHUAJOB ISl 3JIEKTPOCTATUYECKOT O
noJis

100

[IpuHIUI Cynepno3uiuu 3JIeKTPUUECKUX
oJen

101

Pemenue 3amau




[Tone Toueunoro 3apsana. [lone

102 .
PaBHOMEPHO 3apsKEHHOM Chepbl
[one paBHOMEPHO 3apsKEHHOTO T10

103 00bEMy mapa. [Tone paBHOMEpHO
3apsKEHHON OECKOHEUHOM MII0CKOCTH

104 [TpOBOAHHKH B 3JIEKTPOCTATHICCKOM
nojie. Y CIIOBHE PaBHOBECHS 3apsi0B

105 JM3IeKTPUKHU U TOTYIPOBOIHHUKH B
ANEKTPOCTATUYECKOM TI0JIe
Konaencarop. D1eKTpoEMKOCTh

106 KOH/ICHCATOPA. DICKTPOEMKOCTh
TUIOCKOTO KOH/ICHCATOpa

107 [TapannensHOE COeIMHEHUE
KOH/ICHCATOPOB

108 ITocnemoBaTensHOE COeTNMHCHNE
KOHJICHCATOPOB

109 OHeprus 3apsyKEHHOr0 KOHAECHCATopa

110 Pemenue 3amau

111 JIBr>KeHUE 3apsiKEHHOW YaCTHIIBI B
OJTHOPOJHOM DJIEKTPUIECKOM TIOJIE

112 Pemenue 3amau

113 O0600611eH1Ee U cUCTeMaTU3alus 3HaHU!
o Teme "DnekTpuyeckoe mnoie"

114 Kontponsnas pabota o teme
"OnexTpuueckoe noie"
Cuita Toka. [locTosAHHBIN TOK. Y CIOBHS

115 CYIIECTBOBAHUS MMOCTOSHHOTO

SJICKTPHUYCCKOI'0 TOKA




116

Ncrounuku Toka. Hanpsixenue u 3/(C

3akon Oma 111 y4acTKa IeMu.

117
DNEeKTpUUECKOe CONPOTUBIIEHUE
3aBUCHUMOCTB CONIPOTUBICHUS

118 OJIHOPOJIHOT'O ITPOBOJIHUKA OT €0 JITTUHBI
Y TUTOIIIA T TIOTIEPEYHOTO CCUCHUS

119 YaenbHOe CONPOTUBICHHUE BEIECTRA.
Pemenue 3amaq

120 [TocnemoBarensHOE, MapaIeIbHOE,
CMEIIIaHHOE COCIMHEHHE TTPOBOTHUKOB

121 Pacuér pa3BeTBIEHHBIX 3JIEKTPUUECKUX
ueneil. [lpaBuna Kupxroga

122 Pemenue 3amau

123 Pabota anexTpudeckoro Toka. 3akoH
Hxoyna —Jlenna

124 Pemenue 3amau
MOIIHOCTD 3JEKTPUIECKOTO TOKA.

125 TennoBass MOIIHOCTh, BBIIEIACMas Ha
pe3ucTope

126 Pemenue 3amau

197 OJ1C 1 BHyTpEeHHEE CONPOTUBIICHUE
HMCTOYHHKA TOKA

128 3axoH OMa aJ1s1 TOJIHOM (3aMKHYTOM)
3JIEKTPUYECKOH LEnHU

129 Pemenue 3amau

130 MoOIIHOCTh UCTOYHUKA TOKA

131 KopoTtkoe 3ambikanmne




132

KOH,I[GHC&TOp B IICIIN ITIOCTOSIHHOI'O TOKa

133 Pemrenue 3amau

134 Pemenue 3aaau no reme "[locTostHHBIN
3JIEKTPUYECKUN TOK"

135 Pemenue 3agay nmo reme "TlocTOSHHBIH
AJIEKTPUICCKUMA TOK"

136 Pemenune 3agau no reme "[locTostHHBIN
3JIEKTPUYECKUN TOK"

O000111eHrE U cUCTEMAaTU3aLMs 3HAHUN

137 no TeMe "[oCTOSHHBIN MeKTpUYeCKuit
TOK"

138 KonTponbhas paborta o Teme
"ITocTOAHHBIN 2JIEKTPUUYECKUN TOK"
DJleKTpHYecKasi IpOBOAUMOCTh

139 pa3IMYHBIX BEHIECTB. DIEKTPHUECKUI TOK
B MeTajuiax. CBEpXMpOBOAUMOCTD
DJIEKTPUUYECKUIN TOK B pacTBOpaxX U

140 pacriaBax 3JIeKTPOJIUTOB. 3aKOHBI
®dapajes I AIEKTPOIn3a

141 DnexTpuueckui Tok B raszax. Ilnmazma

142 DJIEKTPUYECKUI TOK B BAaKyyMe.
Bakyymabie mpubopbl

143 DNEKTPUUECKUH TOK B MOIYIPOBOAHUKAX

144 [onynpoBoIHUKOBBIE TPHOOPHI
DU3NYECKUN TPAKTUKYM 10 TEME

145 "N3MepeHune cuiibl TOKa U HANPSHKEHUS B

[ETTH TOCTOSTHHOTO TOKA IPH ITOMOIIN
AHAJIOTOBBIX U IHU(POBBIX




HU3MEPUTEIbHBIX TPUOOPOB" WK
"3HaKoMCTBO ¢ IM(PpPOBOIt TabopaTtopueit
no ¢usuke. [Ipumeps! u3mepeHus
(GU3MYECKUX BEIMYMH MPU TTOMOIIN
KOMITbIOTEPHBIX JaTYUKOB"

146

DU3NYECKUN TPAKTUKYM I10 TEME
"N3y4yeHre HepaBHOMEPHOTO IBUKEHHUSI C
LEJIBIO OTIPEAEIICHUSI MTHOBEHHOM
ckopocTH"

147

DU3NYECKUIN TPAKTUKYM 10 TEME
"U3mepenune ycKkopeHus mpu
MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM
IBUKEHUY 10 HAKJIOHHOM IIOCKOCTH"
win "UccnenoBanue 3aBUCUMOCTH MTYTH
OT BPEMEHH NPU PAaBHOYCKOPEHHOM
IBHOKeHUN"

148

DuU3HYECKUN PAKTUKYM 110 TEME
"3mepenue yckopeHHus cBOOOIHOTO
nageHus" win "M3ydyeHue 1BHKEHUs
Tesa, OpOIIEHHOTO TOPU30HTAIEHO"

149

Pu3NUECKU IPAKTUKYM I10 TEME
"N3y4yeHue qBUKEHUS Tena 110
OKPY’KHOCTH C ITIOCTOSIHHOM 110 MOJYJIIO
ckopocthio" mim "HMccnenoBanue
3aBHCHUMOCTH NepHoAa 00palleHus
KOHMYECKOI'0 MasiTHUKA OT €ro
napameTpos”

150

DU3NYECKUN TPAKTUKYM 10 TEME
"U3MepeHune paBHOJACHUCTBYIOIIEH CHJTbI




IpY ABUKEHUU OpyCKa IO HAKIIOHHOM
iockocTH" win "IIpoBepka runoressl o
HE3aBUCUMOCTHU BPEMEHU JABUKCHUSA
Opycka 1o HaKJIOHHOHN TJIOCKOCTH Ha
3a/laHHO€ PacCTOSIHUE OT €ro Macchol”

151

DU3NYECKUN TPAKTUKYM I10 TEME
"UccaemoBaHue 3aBHCUMOCTH CHII
YIPYTOCTH, BOZHUKAIOIINX B TPYKUHE U
pe3nHOBOM 00pa3slie, OT ux aegopmanuu’
nnyu "M3yueHne IBUKEHUSI CUCTEMBI TEJl,
CBSI3aHHBIX HUTHIO, TICPEKUHYTON Yepe3

JIErkuii OJ10K"

152

DuU3HYECKU MPAKTUKYM 110 TEME
"U3mepenue koapuimenta TpeHus mno
BEJIMYMHE YIJIOBOT0 KO3 dHUIINeHT
3aBucumoctu Frp(N)" min
"UccnenoBanue ABUKEHUSI OpycKa 1Mo
HAKJIOHHOM IJIOCKOCTHU C IIEPEMEHHBIM
k03 puunentom tperus” nwim "Msyyenue
JIBU>KEHUSA Tpy3a Ha Bajly ¢ TpeHHuem"

153

®u3NYECKU IPAKTUKYM 110 TEME
"HccnenoBaHue yCIOBUN paBHOBECHS
TBEPAOTO TEJIA, UMEIOLIETO OCh
BpaieHus" i "KoHcTpynpoBanue
KPOHILITEWHOB M pacy€T CUJI ynpyrocTtu"
win "M3yuenue ycToMuynBOCTH TBEPAOTO
TEJa, UMEIOLIETO IIOIA b OMOpPhI"

154

Du3HYECKUl IPAKTUKYM 110 TEME
"3Mepenune uMiysbca Tesia 1mno




TOpMO3HOMY IyTU" niu "U3mepenue
CHWJIBI TSITU, CKOPOCTH MOJEIN
AIIEKTPOMOOWIISI U MOIITHOCTH CHJIBI TSTH"
wn "CpaBHEHHE U3MEHEHMSI UMITYJIbCA
TeJa C UMITYJIbCOM CUJIbI" WIIH
"UccnenoBanue coxpaHEHUs] UMITYJIbCa
IIpU YIIPYroM B3aUMOJIEUCTBUN" UITU
"N3MepeHue KHHETUUECKON SHEPTUH Tea
110 TOPMO3HOMY ITyTH"

155

DU3NYECKUN TPAKTUKYM 10 TEME
"N3ydyeHue u30TepMUYECKOro Mpolecca
(peKOMEeHJ0BaHO UCTOIb30BaHUE

1 poBoit 1abopaTopun)" uu
"N3y4yeHne n30XOpHOro mpouecca” uin
"N3ydenue nzobapHoro mpoiecca’ uiu
"IIpoBepka ypaBHEHUSI COCTOSHUS"

156

Pu3NUECKU IPAKTUKYM I10 TEME
"N3Mepenue yaenbpHol TernaoéMkoctu"
w "HccnenoBanue mpouecca OCThIBaHUSA
Benrectna" win "UccienoBanue
aauabaTtHoro npouecca" uinn "U3ydyenue
B3aMMOCBS3HU HEPIrun
MEXMOJIEKYJIIPHOrO B3aUMOJEHCTBUS U
TEMIIEPATYPBI KUTIEHUSI )KUIAKOCTENH"

157

DU3NYECKU MTPAKTUKYM 10 TEME
"N3ydyeHne 3aKOHOMEPHOCTEHN HCTIapeHUs
xuakoctei" unu "M3mepenue ynenbHOU
TETIOTHI IIABJICHHUSA JIbJA" HIIN
"N3yueHne CBOKCTB HACBIIIEHHBIX MapoB"




i "M3mepenune abCcoaoTHON BIaXKHOCTH
BO3/lyXa M OIIEHKa MaccChl apoB B
nomemnieHun". M3mepenne korpduimenrta
MOBEPXHOCTHOTO HATSKEHUS

158

Ou3nyecKuil MpakTUKyM O TeMe
"Habnronenue npeBpamieHus SJHepruu
3apsHKEHHOTO KOH/ICHCATOpa B DHEPTHUIO
u3nydeHus ceeroguona” mwim "M3yuenune
MPOTEKaHUsl TOKA B LIETIH, COACpKaIIeH
KoHzeHcaTop" unu "Pacnpenenenue
Pa3HOCTH MOTEHIIUATIOB (HATPSIKCHHS )
MIPH TOCTIEIOBATEIHHOM COESMHEHUHT
KOH/IEHCAaTOpoB"

159

Du3NUECKU MPAKTUKYM I10 TEME
"NccnenoBaHue CMEIIAaHHOTO COSIUHEHUI
pesuctopoB' wiu "M3MepeHne yaenbHoro
COINPOTHUBIIEHUS IPOBOIHUKOB'" MU
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA

OT HAIIPAKCHUA IJIS JIAMIIbI HaKaJnBaHUs'

160

DU3NYECKUN TPAKTUKYM 10 TEME
"Habmronenue anextponusa’ wim
"N3mepeHnue 3apsiia OHOBAJIEHTHOTO
noHa" wiu "HccnenoBanue 3aBUCUMOCTH
CONPOTHUBIIEHUS TEPMOPE3ZUCTOPA OT
temnepatypbl" win "CHATHE BOJIBT-
aMIIepHOM XapaKTepUCTUKH auoja"

161

PesepBHelil ypok. O6001mIeHNHE U
CUCTEeMaTH3allHs 3HaHUH 110 TeMe
"Kunematuka"




162

PesepsHblil ypok. O6001eHNE U
CUCTeMAaTH3aI¥sI 3HAHUH 110 TeMe
"lunamuka"

163

PesepBHelit ypok. O60011IeHNE U
CHCTEMaTH3aLMs 3HAHUN 110 TEME
"CraTuka TBEepa0ro Tena"

164

PesepeHelit ypok. O600IICHHE 1
cucTeMaTH3alys 3HaHUil 110 TeMe
"3aKOHBI COXpPaHEHUS B MEXAHUKE"

165

PesepBubriil ypok. O6001eHne u
CUCTEMaTH3aIHs 3HaHUH 110 TeMe
"OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM
Teopun"

166

PezepBHblil ypok. O60011eHNE U
CUCTEMaTH3aIHs 3HaHUH 110 TeMe
"Tepmoaunamuka. TeraoBble MalInHbL"

167

PesepBHelit ypok. O60011IeHNE U
CHCTEMaTH3aLMs 3HAHUH 110 TEME
"ArperaTHbl€ COCTOSIHHSI BEILIECTBA.
®dazoBble IEPeXObl"

168

PesepBHelit ypok. O6001ICHNE U
CUCTeMaTH3all¥sl 3HAaHUI 110 TeMe
"DnexTpuyeckoe nose"

169

PesepBubiil ypok. O6001eHne
cucTemMaTHu3alys 3HaHUil 110 TeMe
"ITocTosIHHBIN AIIEKTpUYECKUI TOK"




PesepsHblil ypok. O6001eHNE U

170 cucreMaTu3alus 3HafHui no teme "Toku B 1
pa3Iu4HbIX cpenax”
OBLIEE KOJIMYECTBO HACOB I10 170 16

[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Gusuka, 10 kimace/ Maxumes [.5., byxosies b.b., Corckuit H.H. oz
penakuueit [lapdentreBoit H.A., AkuinonepHoe oduiectBo «M3aaTenbcTBO
«[Ipocemienue»

» dusuka, 11 kmace/ Msxumes I'. 4., Ilerpoa M.A., Yronbaukos O.C. u
npyrue, OOIIECTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO «/IPODA »;

AxuumonepHoe obmectBo «M3aarenscTBo «lIpocBemieHue»

METOINYECKHUE MATEPHUAJIbBI UIA YYUTEJIA
®usuka. 10-11 xnacc. IIpopunbHelil ypoBeHb. MeTognueckoe nocooue K

yuebHuky I'. 5. Msxkumesa, M. A. [lerpoBoii

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPChBI CETU

HNHTEPHET

https://inventic.tech/?ysclid=Imgg4hej29148511459
https://learningapps.org/

https://coreapp.ai/app/auth
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