MHUHUCTEPCTBO IIPOCBEIIEHUSI POCCUUCKOUN ®EJEPAIIIN

Munucrepcrso odpazoBanus KpacHosipckoro kpasi

Ynpasiaenue oopasoBanusi AnmuaucTpannn Cesepo-Enucelickoro paiiona

PACCMOTPEHO

[Tenaroruueckuii CoBeT

_'/u /* Kupeera 10.A.

[IpoTokon Ne 1
oT «31» aBrycta 2023 r.

MBOY Teiickasa CII Ne3

COI'JTACOBAHO YTBEPXJIEHO

3amecTHTeNb JUPEKTOpa IO JIMPEeKTOp LIKOJBI
VBP f o
LF P

/ "‘/ Kupeesa 10.A. SV : 3Bepesa JI.A.

Mpotokon Ne 1 TpukayNe 275-28
or «31» arycra 2023 r. oT «31» aBrycra 2023 .

PABOYAS ITPOTPAMMA
(ID 2340736)

yueOnoro npeamera «Pusuka. YriayOaéHHbIH YPOBEHbY

Juist obyqaromuxcs 10 kinacca

n. Tesa 2023



INOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢u3nKe Ha ypoBHE CpeAaHEero oluiero oopa3zoBaHus pa3zpaboTaHa Ha
OCHOBE TOJIOKEHUN U TpeOOBaHUN K pe3yibTaTaM OCBOEHUSI OCHOBHON 00pa3oBaTelbHOM
nporpammsl, npenacraBieHHbix B ®I'OC COO, a Takxke ¢ yuéroM deaepanbHOil paboueit
nporpaMmbl Bocriutanus u KoHmenmuw mpernogaBaHusi yaeOHOTO TpenMera «Du3nukay B
oOpa3oBaTenbHbIX oOpranm3anusx Poccuiickoit ®enepanuu, peamu3yONIMX OCHOBHBIC
o0pazoBarenbHbIE MPOTPAMMBI.

[Iporpamma 10 (Qu3MKe ompeAenser o00s3aTelbHOE NPEIMETHOE COJIepKaHUE,
YCTaHaBJIMBAET PEKOMEHAYEMYIO MMOCIEA0BATEIbHOCTh U3YUEHHS TEM U Pa3AeiIOB yYEOHOTO
IpeaMeTa ¢ YYETOM MEKIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3€U, JIOTUKH Yy4€OHOTO
mpolecca, BO3pacTHBIX OcoOeHHocTel oOydarommxcd. IIporpamma mo ¢usuke naér
IpEJCTaBICHUE O UENsIX, COJEp)KaHUM, OOIell cTpaTeruu OOy4YeHHs, BOCHUTAHMS U
pa3BUTHs 00ydYaromuxcs cpeacrBamu ydeOHoro mnpeamera «Duszmka» Ha yriiyoJ€HHOM
YPOBHE.

N3yyenue kypca (QU3MKM YIIIyOJIEHHOTO YPOBHS MO3BOJIIET PEATU30BaTh 3aJ1ayl
npoecCHOHaNbHON OpHUEHTAIIMM, HAIMpPaBJICHO HA CO3/JaHHE YCIOBUM JUISl MPOSIBICHUS
CBOUX MHTEJUICKTYaJIbHBIX U TBOPUYECKUX CITOCOOHOCTEHN KaKIbIM O0Yy4YaroIUMCsl, KOTOPbIE
HEOOXOMMMBI JJIi TPOJODKEHHS 00pa3oBaHUS B OpraHu3aiusax MpodecCHoHaTLHOTO
00pa3zoBaHus MO Pa3IMYHbIM (PU3UKO-TEXHUYECKUM U MH)XEHEPHBIM CHEUATBHOCTSM.

B nporpamme 1o pu3uke onpeAenstoTcs IIaHUpyeMbIe pe3yIbTaThl OCBOEHUS Kypca
Gbu3MKKM Ha YpOBHE CpeIHEero o0Iero o0pa3oBaHMs: JWYHOCTHBIC, METalpeIMETHBIC,
npeaMeTHble (Ha yriayOnéHHoMm ypoBHE). HaydHo-mMeToq05I0rudeckol OCHOBOW IS
pa3paboTKu TpeOOBaHUM K JIMYHOCTHBIM, METANPEAMETHBIM M MPEIMETHBIM pe3yJbTaTaM
oOydJarouuxcsi, OCBOMBIIMX MporpamMmy MO (U3MKE Ha YPOBHE CpPEIHEro OOIIero
00pa3oBaHMs Ha YIIIyOJIEHHOM YPOBHE, SIBJISIETCS CUCTEMHO-AEATENbHOCTHBIN MOIXO/I.

[Iporpamma 1o gpu3MKe BKIFOYALT:

TUIAaHUPYEMBIE pe3yJbTaThl OCBOCHHUS Kypca (U3MKU Ha yrayOJa€HHOM YpOBHE, B TOM
YHUCIIe MPEAMETHBIE Pe3ybTaThl M0 ToAaM 00ydeHus;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiaMm o0y4eHusl.

[Iporpamma mo ¢u3uke MMeeT MPUMEPHBIA XapaKTep U MOXKET ObITh MCIOJIb30BaHa
YUUTEISIMUA (PU3UKH JI71s1 COCTABJICHHS CBOMX PaOOUYMX MPOTPAMM.

[Iporpamma 1o ¢u3NKEe HE CKOBBIBAET TBOPYECKYI0 HHHUIIMATUBY YYHTEICH U
MPEIOCTABISAET BO3MOXKHOCTH AJIA peaju3allid Pa3IMYHbIX METOAUYECKUX TOJIXOJI0B K
npenogaBanuio GU3UKHU Ha yriayOJIEHHOM ypOBHE MPU YCIOBUU COXPaHEHUs 005S3aTEIbHOM
YacTU COAEpKaHusl Kypca.

®duszuka Kak Hayka O HambOojee OOIIMX 3aKOHAX MPUPOJBI, BHICTyHas B KaueCTBE
y4eOHOro MpeAMeTa B WIKOJIE, BHOCHUT CYIIECTBEHHBIM BKJAJ B CHUCTEMY 3HAaHHU 00
okpyxatoiieM mupe. LIkonbHbIN Kype GUBHKH — CUCTEMOOOPA3YIOMINI /1JI1 €CTECTBEHHO-



HAyYHbIX Y4Y€OHBIX MPEIMETOB, IOCKOJbKY (U3UYECKHE 3aKOHBI JEeXaT B OCHOBE
MPOIIECCOB M SIBJICHHWM, HW3y4yaeMbIX XHUMHEH, Ouosiorumed, Quisnueckod reorpaduei u
acTpoHomuel. Vcnonap30BaHne U aKTUBHOE NPUMEHEHHE (PU3UUYECKUX 3HAHUM OMpeIeTUII0
XapakTep W OypHOE pa3BUTHE pPa3HOOOPA3HBIX TEXHOJOTHA B cdepe IHEPreTUKH,
TPaHCIOPTa, OCBOEHUS KOCMOCA, TIOJYYEHHs HOBBIX MAaTEpPHAIIOB C 3aJlaHHBIMHU
cBoiicTBamu. M3ydenne (U3MKU BHOCUT OCHOBHOMW BKJIaJ B (POPMUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTHHBI MHpa 00ydaromerocs, B OpMUpPOBAHUE YMEHUN MPUMEHSTh HAyYHBIN
METO/T TIO3HAHUS MIPH BBITIOJIHEHUU UMH YI€OHBIX UCCIICOBAHUM.

B ocHOBY kypca ¢u3MKH Ha ypOBHE CpeIHEro OOIIero oOpa3oBaHUs MOJIOKEH P
UJEi, KOTOPbIE MOXKHO PACCMAaTPUBATh KAK MPHUHIIUIIBI €r0 MTOCTPOEHUS.

Hoea wuenocmnocmu. B COOTBETCTBUM C HEHW Kypc SIBISIETCS JIOTUYECKU
3aBEpUIEHHBIM, OH COAECPKUT MaTepual U3 BCEX Pa3/ieloB (PU3MKH, BKIIOYAET KaK BOIPOCHI
KJIACCUYECKOM, TaK U COBPEMEHHOU (PU3UKH.

Hoea zenepanuzayuu. B coOTBETCTBUU C HEW Marepuan Kypca (pU3MKH 0O0bEeIMHEH
BOKpYT pusnueckux Tteopuil. Benymum B Kypce siBisieTcs GOpMUPOBAHUE NPEICTaBICHUN
0 CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEILIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peamuzanms INpeanojlarae€T  HUCIOJIb30BaHUE
TYMAaHUTAPHOTO MOTEHUMada (PU3NYECKON HAayKH, OCMBICICHUE CBSI3U Pa3BUTUSA (U3HKHU C
pa3BuUTHEM  OOIIeCTBa, a TakkKe€ C MHUPOBO33PEHUYECKMMH, HPABCTBEHHBIMH U
HKOJIOTUYECKUMU TpoOIeMaMu.

Hoea npuknaounon nanpagnennocmu. Kypc @Qusuku yriiyoi€HHOTO ypOBHSA
npeanosjaraerT 3HAaKOMCTBO C UIIMPOKMM KpPYIOM TEXHUYECKHMX M TEXHOJOTUYECKUX
NIPUJIOKEHUN M3YYEHHBIX TEOPUU M 3aKOHOB. IIpm 3TOM paccmaTpuBarOTCS Ha YpPOBHE
00IIMX MPEICTAaBIECHUN U COBPEMEHHbIE TEXHUUYECKUE YCTPOMCTBA, U TEXHOJIOTHH.

Hoea konocuzayuu peanu3yercs NOCPEACTBOM BBEJIECHUS 3JIEMEHTOB COJEPIKAHMS,
NOCBSIIEHHBIX HKOJIOTMYECKUM Mpo0JieMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C
pPa3BUTHEM TEXHUKM W TEXHOJOTMH, a Takke OOCYXIeHUs NpoOJeM paluuoHAIbHOTO
IPUPOAOIIONB30BAHUS U SKOJOTUYECKON O€30MacCHOCTH.

OcBoeHHE coOJepKaHUS MPOrpaMMbl IO (U3MKE JOJKHO OBITh IMOCTPOCHO Ha
NPUHLIMIAX CUCTEMHO-ACSITENbHOCTHOTO moxaxona. Jns ¢us3uku peanuzamus 3TUX
NPUHLKIOB Oa3upyeTcss Ha HCHOJb30BAHUU CaMOCTOSITEIbHOTO OJKCIEpUMEHTa Kak
MOCTOSTHHO JIEUCTBYIONIEro (pakTopa yueOHoro nporecca. Jiis yriny0iaéHHOro ypoBHS — 3TO
CHUCTEMa CAMOCTOSITEILHOTO YYEHHYECKOrO JKCIEPUMEHTA, BKIIIOYAIOMIEro (PpOHTAIbHbBIE
YUEHUYECKHUE OMBITHI MPU U3yUYEHUU HOBOT'O MaTepuaia, JabopaTopHble paboThl U pabOThI
npakTukyma. [Ipu 5ToOM BO3MOXKHBI J1Ba crioco0a peann3anuu (pu3ndeckoro npaktukyma. B
NEPBOM Clly4ae MPAKTUKyM MPOBOJIUTCA OO0 B KoHIE 10 kiacca, 1Mb0 mocie nepBoro u
BTOPOTO MOJIyrojauii. BTopoit cmoco6 — 3To uHTerpaius padboT IMpakTUKyMa B CHUCTEMY
7ab0opaTopHBIX pabOT, KOTOpbIE MPOBOASTCS B Ipoliecce M3ydeHus: paszzaena (temsl). [Ipu
3TOM MOJ paboTaMHu MPaKTUKyMa MOHMUMAETCS CaMOCTOSITENIbHOE HCCIENOBAaHUE, KOTOPOE
MPOBOJUTCSA 1O PYKOBOJACTBY CBEPHYTOro, 00OOmMEHHOTO BHAa O3 MOIMaroBon
UHCTPYKIIUH.



B mporpamme mno ¢usuke cucTeMa YYEHHYECKOTO HKCIEPUMEHTa, JIabOpaTOPHBIX
paboT M MpakTUKyMa MpEACTaBICHA €AUHBIM NIepeuHeM. BbIOOp TeMaThKu JIJIsl 3TUX BUJIOB
YUYEHMUECKUX MPAKTUYECKUX pabOT OCYUIECTBISETCS YydaCTHUKaAMU OOpa30BaTEIbHOTO
nporecca UCXOoas U3 OCOOCHHOCTEH MOYpPOYHOTO IJIAHMPOBAHMS U OCHAIECHHUS KaOWHeTa
¢usuku. [Ipu »>ToM oOecneunBaeTcs OBIaJeHHE OOYYAIOIIMMHUCS YMEHHUSMHU MPOBOJIUTH
npsiMble U KOCBEHHBIE U3MEPEHHS, UCCIAEAOBAHUS 3aBUCUMOCTEN (PU3NYECKUX BEIUYUH U
MIOCTAHOBKY OIIBITOB 11O MPOBEPKE MPEITIOKEHHBIX TUIIOTES.

bonpiioe BHUMaHUE YIEISETCS PELICHUI0 PacUE€THBIX M KAa4eCTBEHHBIX 3aaad. [Ipu
3TOM JUIsl PACUETHBIX 3aJa4 MPUOPUTETOM SIBISIOTCS 3a/Jaud C SIBHO 33JaHHOW W HESIBHO
3aJaHHONW (U3MYECKON MOMENbI0, TO3BOJSIONIME TNPUMEHSATh H3yYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjiesia Kypca, TaKk U HHTerpupys NpUMEHEHHE 3HaHUN U3
pa3HbIX pasnenoB. [l KauyecTBEHHBIX 3a7ad MPUOPUTETOM SIBISIOTCS 3a/laHusl Ha
00bsACHEHHE/TPE/ICKa3aHue NPOTEKaHUs (PU3MYECKUX SBJIEHUA W  MPOLECCOB B
OKpY’Karollel *KU3HU, TpeOyrolue BpIOOpa PU3NIECKON MOJEIH JIJIsi CUTyallud MPAKTUKO-
OPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusimu OPI'OC COO k wmaTepuanbHO-TEXHHUUYECKOMY
oOecrieyeHnI0 y4eOHOro mpouecca Kypc (U3MKU YIIIyOJEHHOTO YPOBHS Ha YpPOBHE
CcpenHero oo01ero oopa3oBaHus JTOJKEH U3y4aThCsl B YCIOBUAX MPEAMETHOrO KabuHera. B
kaOuHeTe (U3HKU JIOJDKHO OBITh HeoOXxoaumoe jabopaTopHoe 0O0OpyIOBaHUE IS
BBITIOJIHEHUS YKa3aHHBIX B MpOrpaMMe Mo (PU3MKe YYEHHUUECKHX OIMBITOB, JIAOOPATOPHBIX
paboT 1 paboT MPAKTUKyMa, a TAKKE JEMOHCTPAIIMOHHOE 000PY/I0BaHNE.

JleMoHCTpalMoHHOE 00OpyAOBaHUE (POPMUPYETCSI B COOTBETCTBHUM C MPUHLHUIIOM
MUHUMAJIBHON TOCTaTOYHOCTH M 00ECHEYMBAET MOCTAHOBKY MEPEUUCICHHBIX B TpOrpamme
no (U3MKe KIOYEBbIX JEMOHCTpAlUi [UIsl HMCCIEAOBAHMS HW3Y4YaeMbIX SIBICHUN U
MIPOLIECCOB, YMIUPUUECKUX U (PyHIaMEHTATBHBIX 3aKOHOB, UX TEXHHUYECKUX MPUMEHEHUH.

JlabopaTopHoe o0opyAoBaHUE I YYCHUUECKUX MPAKTUYECKUX padoT GhopMHUpyeTCs
B BHUJIE TEMAaTHYECKUX KOMIUIEKTOB M OOECIEYMBAETCS B pacu€re OAHOrO0 KOMIUIEKTa Ha
IBYyX oOywaromuxcsi. Temarnueckue KOMIUIEKTHI Ja00paTOpPHOTO 00O0pYAOBaHUS JOKHBI
OBITH MOCTPOCHBI HA KOMIIJIEKCHOM HCIIOJIh30BAHUN aHAJIOTOBBIX U IU(PPOBHIX TPHUOOPOB, a
TaK)Ke€ KOMITbIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHJIE ITU(DPOBBIX JabopaTOpuid.

OCHOBHBIMHU TICJISIMHU H3y4CHUS PU3UKHU B 001IeM 00pa30BaHUU SIBJISTFOTCS:

dbopMHpoBaHHEe HHTEpeca M CTPEMIJICHHS OOYyYalolMXCSi K HaydyHOMY H3YYEHHIO
IPUPOABI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TPEICTABICHUA O HAYYHOM METOJE TO3HAHUA © (POPMUPOBAHUE
MCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

dbopMHpoOBaHE HAYYHOTO MUPOBO33PEHHUS KaK PE3yJIbTaTa U3YUEHHUS] OCHOB CTPOCHUS
MaTepuu U PyHIaMEHTaIbHBIX 3aKOHOB (PM3UKH;

dbopMHpoBaHUE YMEHUIN OOBSICHATDH SIBICHUS C MUCIOJIb30BaHUEM (PU3NYECKUX 3HAHUU
Y HAay4YHBIX IOKa3aTebCTB;

dbopMHpOBaHUE TIPEICTABICHUN O POJIM (DU3HKH IS Pa3BUTHS APYTHX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTUH;



pa3BUTHE TMPEACTABICHUN O BO3MOXHBIX cdepax Oynyuer mnpodeccuoHaTbHON
NEeSTEeIbHOCTH, CBA3AHHBIX C (PU3MKOMW, MOArOTOBKA K JalbHEHIIeMy OOYYEHHIO B 3TOM
HaIpaBJICHUU.

JlocTrkeHHEe 3TUX Liejield 00eCeunBaeTCsl pEelIEHUEM CIEAYIOIUX 3aa4 B MPOLECCe
U3Y4YCHUS Kypca (U3UKU Ha YPOBHE CPEIHET0 00IIero 00pa3oBaHus:

npUOOpETEeHNE CUCTEMbl 3HAHUM 00 00MMX (PU3UUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUsIX, BKIIOYAS MEXAHUKY, MOJICKYJISAPHYIO (PU3HMKY, DJIEKTPOJUHAMUKY, KBAHTOBYIO
(GuU3MKyY U IEMEHTHI aCTPOPU3UKH;

dbopMupoBaHHEe YMEHHMI MPUMEHITh TEOPETUYECKUE 3HAHUA ISl OOBSICHEHUSA
¢usznyeckux SBICHUM B TPUPOAEC U JUIA TNPUHATUS TNPAKTUYECKUX PpEUICHUH B
MOBCEHEBHOM JKU3HU;

OCBOEHHUE CIOCOOOB pEIICHHs pa3IUYHbIX 33/Ja4 C SBHO 3aJaHHOW (QU3MYecKou
MOJIENIbIO, 3a/1ad, MOJIPa3yMEBAIOIIMX CAMOCTOSITENIbHOE CO3JaHUE (PU3MYECKOW MOJENH,
aJICKBaTHOM yCIIOBUSM 3a/1a4, B TOM YKCJIIE 33]1a4 HHKEHEPHOTO XapaKTepa;

NOHMMaHHEe (U3UYECKUX OCHOB U NMPHUHIIUIIOB JACUCTBUA TEXHUYECKUX YCTPOICTB U
TEXHOJIOTHYECKHX ITPOLIECCOB, UX BIMSIHUSA HA OKPYXKAIOLLYIO CPELY;

OBJIAZICHHUE METOJAMU CaMOCTOSITEIbHOTO IUIAHUPOBAHUS U MPOBEACHUS (PU3NUECKUX
HKCIIEPUMEHTOB, aHajdu3a M MHTEpIpeTalud MUHQOpMaLWU, ONpPENeNeHUs TOCTOBEPHOCTH
MOJIyYEHHOTO pe3yJIbTaTa;

CO3JaHMUE YCIOBUM JUIS Pa3BUTHSI YMEHUI IPOEKTHO-UCCIIEN0BATEIBCKOM, TBOPYECKON
NEATEIbHOCTH;

pa3BUTHE HHTEpeca K cdepam npodhecCHuoHaNbHOW JeATeIbHOCTH, CBSI3aHHOW C
bU3HUKOIA.

B cootBerctBuu ¢ TpedboBanusimu PI'OC COO yrinyOn€HHBIM ypOBEHb H3Y4ECHHS
yuyeOHoro mnpenmera «Du3nka» Ha YpOBHE CpPETHEro OOIIero oOpa3oBaHUs BHIOUpAETCS
0o0y4arolmuMuUCs, TUIAHUPYIOUUMH TMPOJAOJDKEHHE O0pa3oBaHMs [0 CIEUHUATIBLHOCTAM
(U3UKO-TEXHUYECKOTO TPOQHIISL.

Ha wu3yuenne ¢usuku (yrinyOn€HHBI YpOBEHb) Ha YpPOBHE CPEAHEro OOIIEero
obpazoBanusi orBonutca 340 gacos: B 10 ximacce — 170 gacoB (5 wacoB B Henenio), B 11
kiacce — 170 gacoB (5 4acoB B HEZIEINIO).

[Ipennaraemselii B mporpaMme no (QU3MKe nepedeHb Jab0paTOPHBIX U MPAKTHUYECKUX
paboT ABISIETCS PEKOMEHIOBAHHBIM, YUUTENb JI€JaeT BbIOOP MpOBeAeHUsT 1a00paTOpPHBIX
paboT 1 OMBITOB C YYETOM UHAUBUAYAIBHBIX OCOOEHHOCTEN 00yUYaroIuXCS.



COAEPXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTO O3HAHUS PUPOBI.

®duszrka — ¢pyHAaMEHTAlIbHAs Hayka o mpupoje. HayuHblil MeTon MO3HaHUS U METOAbl MCCIEAOBaHUS (PU3NYECKUX
SIBJICHUM.

OKCIIEpUMEHT U TEOpHS B Ipoliecce Mo3HaHus npuposl. HabmoaeHne u sSkcrepuMenT B (husmke.

CrocoObl n3mepenus (pU3NUECKUX BEJTUYHUH (aHAJIOrOBbIE M IIU(PPOBBIE U3MEPUTEIbHBIE TIPUOOPHI, KOMIIBIOTEPHBIE
JATYMKOBBIE CUCTEMBI).

[TorpemHocTu n3mMepeHuil GpU3NYECKUX BETUUHH (aOCONMIOTHASI U OTHOCUTEIIbHAS).

MopaenupoBanue (U3NYECKUX SBICHUM M MPOLECCOB (MaTepualibHas TOYKa, aOCOIIOTHO TBEPJOE TEJO, UJIeaTbHAs
KUJKOCTh, UJICAJIbHBIN a3, TOUeUHbIN 3apsan). [ unoresa. uznueckuil 3aK0H, rpaHUIIbl €ro npuMeHuMoctu. dusnyeckas
TEOPUSL.

Ponb u mecto pusuku B (GOpMHUPOBAHMM COBPEMEHHON HAYyYHON KapTHUHBI MHUpA, B MPAKTUYECKOH AESITEIbHOCTU
JIIOJIEH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

W3mepeHre cuiibl TOKa W HANpPsXKEHHUS B LEMU TMOCTOSHHOTO TOKa MPU IMOMOIIM AHAJIOTOBBIX M LU(POBBIX
U3MEPUTENbHBIX TPUOOPOB.

3HaKoMCTBO ¢ 1udpoBoil mabopatopuenr no ¢dusuke. [lpumeps usmepeHuss PU3NYECKUX BEIUMYUH TPHU MTOMOIIU
KOMIIBIOTEPHBIX TATYHKOB.

Pasnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABmxkeHrne. OTHOCUTEIIBHOCTh MEXaHUYECKOTO ABMKEeHUA. CucTema OTCUETA.

[Ipsimast u oOpaTHas 3a/1a4M MEXaHHUKHU.

Pannyc-BekTop MatepraibHOM TOYKH, €TI0 MPOCKINHU HA OCU CUCTEMBI KOOPIUHAT. TpacKTOpUs.



[lepemenienne, CKOpOCTh (CpeAHsisi CKOPOCTb, MIHOBEHHas CKOPOCTb) M YCKOPEHHE MAaTepUajbHON TOYKH, HX
IIPOEKIMHU Ha OCU CUCTEMBI KoopAuHaT. ClI0KEHNE NEPEMEILICHUIN U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PABHOYCKOPEHHOE MPSMOJIMHENHOE ABMKEHUE. 3aBUCUMOCTh KOOPJIUHAT, CKOPOCTH, YCKOPEHHS U
MyTH MaTepUaIbHON TOYKUA OT BPEMEHH U UX Tpadukmu.

CpoOonHoe majeHue. YCKoOpeHUue CBOOOTHOTO majeHus. J[BukeHue Tena, OpOIIEHHOrO MOJ| YIiOM K TOPHU30HTY.
3aBUCUMOCTh KOOPJMHAT, CKOPOCTH U YCKOPEHHUS MaT€pUaIbHOM TOUKM OT BPEMEHH U UX IpauKH.

KpuBonuHeitHoe nBmxeHue. [[BUKEHHE MATEpUAIBHOM TOYKHA IO OKPYKHOCTH. YTJIOBas M JIMHEWHAs CKOPOCTb.
[lepmon m wyactora oOpamienusi. LleHTpocTpemuTenbHoe (HOpMallbHOE), KacaTellbHOE (TaHTEeHIUAIbHOE) W TIOJHOE
YCKOPEHHUE MaTepUaIbHON TOUKH.

TexHU4ecKue YCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI:  CIIMIOMETP, [BHKEHHE CHApsIO0B, IECIHbIC,
niecTepEHYaThIe U PEMEHHBIE Nepeaun, CKOPOCTHBIE TU(THI.

Hemoncmpauuu.

Mopenb cucteMsl OTCUETA, MILTIOCTPALIUS KHUHEMAaTUUECKUX XaAPAKTEPUCTUK IBUKEHUS.

Crioco0bl uccie0BaHusl IBUKEHUI.

WnmrocTpanus npeaeinbHOro nepexoia i \BMEpEeHHe MrHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3pe:KEHHOM IPOCTPAHCTBE.

HabGmronenue nBmxenus Tena, OpoIeHHOro Mo/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

HamnpaBienue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue yriIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHUE MyTeH, TPACKTOPUI, CKOPOCTEW NBUKEHUSI OJJHOTO M TOTO K€ TEJIa B Pa3HBIX CUCTEMAaX OTCUETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3yyeHne HepaBHOMEPHOIO JBUKEHUS € LENBIO ONPEIEIECHUSI MTHOBEHHOW CKOPOCTH.

N3mepeHre ycKOpeHus TPy NpsIMOJIMHEHOM PaBHOYCKOPEHHOM JIBUYKEHUH 10 HAKJIOHHOM TJIOCKOCTH.

HccnenoBanrie 3aBUCUMOCTH IIyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JBUKEHUU.

N3mepenne yckopeHusi CBOOOHOTO MaieHHs (PEKOMEHI0BAHO MCMOIb30BaHKE IMPPOBOM T1a00PATOPHUH).



W3yyenne ABWKEHHUS Tella, OPOIIEHHOTO TOPHU3OHTAIBHO. [IpoBepka THUMOTE3bI O MPSIMOW MPOMOPITUOHATIBEHOM
3aBUCUMOCTH MEXY JATbHOCTBIO MOJIETA U HAYAJIbHOW CKOPOCTHIO TENA.

N3ydeHne nBMKEHUS TEJIa 0 OKPYKHOCTH C MMOCTOSIHHOM 10 MOJTYJII0 CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TIEPHOJIa OOpaIIeHHs] KOHUYECKOTO MasiTHUKA OT €ro apameTpoB.

Tema 2. /lunamuxa.

IlepBbii  3akoH Hprorona. HMuepumanbabele cuctembl orcuéra. [lpumHmun  orHocuTenbHOCTH — ['amunes.
HeunepuuanbHbie CUCTEMBI OTCUETA (ONIPEAEICHUE, TPUMEPHI).

Macca tena. Cuna. [IpuHuun cynepno3uimu Cuil.

Bropoii 3akoH HproTOHA 1151 MaTepraibHON TOYKH.

Tpernii 3akoH HproTOHA 1151 MatepuaabHbIX TOYEK.

3aKOH BCEMUPHOIO TATOTEHHUS. DKBUBAJICHTHOCTh TPABUTALIMOHHON U MHEPTHOM MAaCCHhlI.

Cuna TsKecTU. 3aBUCUMOCTh YCKOPEHHS CBOOOJHOTO MaJCHHUS OT BBICOTHI HaJl MOBEPXHOCTHIO IUIAHETHI U OT
reorpaguyeckoil mupoThl. J[BrmkeHne HeOECHBIX Tell U UX CIyTHUKOB. 3akoHbl Keruiepa. [lepBas kocMuueckasi CKOPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, ABHKyIIerocs ¢ yCKOpEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHHUS CKONBXKEHHS M cuiia TpeHus nokos. Koapduuuent tpenus. Cuna
COIIPOTHUBIICHUS MPH IBUKCHUU TEJIA B )KUIKOCTH UJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO ABUKCHUS.

Hasnenune. ['mapocratnueckoe nasienue. Cruia Apxumena.

TexHn4eckue yCTpoMCTBa U TEXHOJOTUYECKUE MTPOLECCHI: MOAIIMUITHUKH, IBUKEHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jemoncmpayuu.

HaOnronenue nBuxkeHus T€Jl B UHEPIMATBHBIX U HEUHEPIIUATBHBIX CUCTEMAaX OTCUETA.

IIprHIMIT OTHOCUTEIBHOCTH.

Kayenne nByX HUIMHIPOB WX LIAPOB PA3HOM MACCHI C OAMHAKOBBIM YCKOPEHHEM OTHOCUTEIIBHO HEMHEPIMAIbHOU
CHUCTEMBI OTCYETA.

CpaBHeHUE pPaBHOJACUCTBYIONIECH MPUIOKEHHBIX K TENy CUJI C IMPOU3BEICHUEM MAcChl T€jla HAa €ro YCKOpPEHHUE B
VHEPLUAJIBHOU CUCTEME OTCYETA.

PaBeHCTBO cHJI, BOBHHKAIOIIKUX B PE3YJIbTATE B3aUMOICHUCTBUS TEIL.

N3mepenune Mmacc no B3auMOJCUCTBUIO.



HesecomocTs.

Bec Tena npu yCKOpEHHOM MOABEME U MA/ICHUH.

[{eHTpOOEKHBIE MEXAHU3MBI.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomut, npaKmuKym.

W3mepenne paBHOIECHCTBYIONICH CHJI TP IBHXKEHUU OpycKa M0 HAKIOHHOW MIOCKOCTH.

[IpoBepka TrUMOTE3bl O HE3aBUCUMOCTHM BPEMEHH JBIDKEHHS Opycka IO HAKJIOHHOM IUIOCKOCTH Ha 3a/JaHHOE
paccTosIHUE OT €ro MacChl.

HccnenoBaHue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM 00paslie, OT ux aedopMaiuu.

N3ydeHne ABUKEHUS CUCTEMBI TEJl, CBA3aHHBIX HUTHIO, IEPEKUHYTOM uepe3 JErkuil OJI0K.

M3mepenue koddduirenta TpeHus Mo BeIn4uHe yrinoBoro kodddunnenta 3aBucumoctu Fr,(N).

HccnenoBanre IBHKEHHs OpycKa IO HAKJIOHHOM TNIOCKOCTH C IEPEMEHHBIM KO3(DPUIMEHTOM TPEHUS.

M3yyeHue NBUKEHUS TPy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomoTHO TBEpHoe Teno. lloctynmarenbHoe M BpalllaTeIbHOE MBMXKEHHE TBEPAOTO Tena. MOMEHT CHUJb

OTHOCHUTEIJIbHO OcH BpaieHus. [linedo cuibl. ClnoxkeHue cuil, MPUIOKEHHBIX K TBEpAOMY Teny. LleHTp Tskectu Tena.
Y ciioBus paBHOBECHUS TBEPAOTO TEIIA.

VYcroiiunBoe, HeyCTOHYNBOE, O€3pa3IMIHOE PABHOBECHE.

TexHn4eckue YCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLECCHl: KPOHIUTEWH, CTPOUTENBHBIA KpaH, peUIETYATHIE
KOHCTPYKIIUH.

Hemoncmpauuu.

VY cIl10BUSL paBHOBECHSL.

Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanue ycioBUr paBHOBECHUS TBEPIOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.

KoHcTpynpoBaHHe KPOHIITEMHOB U PACUET CUII YIIPYTOCTH.

N3ydeHne ycTOMUMBOCTH TBEPAOTO TEJIA, UMEIOLIETO TUIOMIAAb OTIOPHI.



Tema 4. 3akonvl coxpaneHus 6 mexaHuke.

NMnynbec maTepuanbHOM TOYKHM, CHCTEMbl MaTEpUalbHBIX TOYeK. LIeHTp Macc cucTembl MaTepUalbHBIX TOYEK.
Teopema o0 IBUKEHUU LIEHTPA Macc.

NmMnybCe CUJIBl 1 UBMEHEHHUE UMITYJIbCA Tela.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOEC IBHIKEHUE.

MoMeHT umnyJiibca MaTepuaibHON Touku. [IpeacTaBieHne o COXpaHEeHUM MOMEHTA UMITYJIbCa B IIEHTPAJIbHBIX MOJIfX.

Pabota cuiel Ha MajIOM M HAa KOHEYHOM IepeMelieHunu. [ 'paduueckoe npeacTaBiaeHue padoThl CUITBI.

MOIIHOCTH CHJIBI.

Kunernueckass sHeprusi mMaTepuaibHOM TOUKH. TeopeMa 00 HM3MEHEHMHM KHUHETHYECKOM SHEpruv MaTepuanbHON
TOYKH.

[loTeHIMaNbHBIE W HENOTEHUHAIbHBbIE CWibl. lloTeHnmaneHas »sHeprus. lloTeHumanbHas -HHEPIUS yOpPYro
nedopMUPOBaHHON TpyXHHbI. [loTeHIManbHAsE 3HEPrusl Tejla B OJHOPOJHOM IpaBUTALMOHHOM Ioiie. [loTeHuuanbHas
HHEPrus Tejla B TPaBUTALIMOHHOM I10JI€ OJIHOPOAHOIO 1Iapa (BHYTpHU U BHE 11apa). Bropas kocmuueckast ckopocTs. TpeThs
KOCMHMYECKast CKOPOCTb.

CBsi3b paOOTHl HEMOTEHUUAIBHBIX CHJI C U3MEHEHHEM MEXaHHMYECKOW 3HEpruu CHUCTEMBbI Te. 3aKOH COXpaHEHUs
MEXaHHYECKON YHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

YpasHenue bepHyiun 11 uacanbHOU JKUAKOCTH KaK CIEACTBUE 3aKOHA COXPAHECHUS MEXAHUYECKON SHEPTUH.

TexHuyeckue yCcTporucTBa U TEXHOJIOTUYECKHUE MTPOLIECCHI: ABUKEHHUE PAKET, BOJOMET, KONED, MPY>KUHHBIN MTHACTOJIET,
TUPOCKOII, (PUTYpHOE KaTaHWE HA KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHUS] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mMepeHne MOIHOCTU CUJIBI.

W3MeHeHue 3Hepruu Tea Mpu COBEPILIEHNUN PaOOTHI.



B3anmuble npeBpalieHuss KUHETUYECKOW U MOTEHIMAIBHOW SHEPTUN MPU JEHUCTBUM HA TEJIO CHJIbI TSHKECTU U CHUJIBI
YIPYTOCTH.

CoxpaHeHHE SHEPTUH [TPU CBOOOTHOM MaICHHH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKmuxkym.

N3mepeHne nMmmyJiibea Telia o TOpMO3HOMY MYTH.

W3mepenne CUitbl TSI, CKOPOCTA MOJAEIIH 3IEKTPOMOOUIISI 1 MOLTHOCTH CHJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBL.

HccnenoBanne COXpaHEeHUs! UMITYJIbCA IIPU YIIPYTOM B3aUMOJICUCTBUU.

N3MepeHne KHHETUYECKOU YHEPTUU TeJIa 10 TOPMO3HOMY ITYTH.

CpaBHeHUE U3MEHEHUS TOTSHIIMAIBHONU SHEPTUU MIPY>KUHBI C paOOTON CHUJIBI TPEHHUSI.

Omnpenenenue pabOThI CUITBI TPEHUS MTPU IBHXKEHHUH TEJ1a 110 HAKIIOHHOM MIIOCKOCTH.

Paznen 3. Mogekyisipaasi u3snka 1 TEpMOJAMHAMUKA.

Tema 1. Ochogbl MONEKYNAPHO-KUHEMUYECKOU MeEoPUU.

OcHOBHBIE TMOJIOXKEHUST MOJIeKyJsipHO-KuHeTnYeckor Teopuu (MKT), ux ombeitHOoe oOGocHoBanue. Juddysus.
bpoyHOBCckoe nBmkeHHE. XapakTep ABWXKEHHS W B3aMMOJCUCTBUS 4YACTHUIl BellecTBa. MoOJenu CTPOEHHUS Ta30B,
KUJKOCTEW U TBEPIBIX Tel UM OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u pa3Mepbl MOJIEKYJ
(atomoB). KonnuectBo BemectBa. [loctosiHHass ABorajpo.

TemoBoe paBHoBecue. Temneparypa u ciocoosl e€ namepenus. [llkana remnepatyp Lenscus.

Mogens uaeanbHOro rasa B MOJEKYJSPHO-KMHETUUYECKOM TEOPUU: YaCTULBI Ta3a JIBUXKYTCS XaOTUYECKH U HE
B3aMMOJICHCTBYIOT APYT C IPYTOM.

["azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomtoTHas TemiepaTypa (IIKajla TeMmeparyp
KenpBuna). 3akon Jlamprona. M3omporeccsl B HcaIbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM BerecTBa. ['paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3bp MEXIy JTaBJICHUEM M CPEAHEH KUHETUYECKOW SHEpPrueil MocTynaTrelbHOro TEIJIOBOTO JBUKEHHUS MOJICKYI
UJICIbHOIO ra3a (OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UACAIBHOIO ra3a).

CBsi3b  a0CONIOTHOM TeMmIepaTypbl TEPMOJWHAMHYECKOW CHCTEMBI CO CpEeIHEH KUHETUYECKOM JHEeprueu
MOCTYIATEIBHOIO TEMIOBOIO IBMKECHUS €€ YaCTHLL.



TexHruYecKue yCTpOMCTBA M TEXHOJIOTMYECKUE IPOLIECCHI: TEPMOMETP, 0apOMETP, NOJIYyUEHHUE HAHOMATEPUAJIOB.

Hemoncmpauuu.

Mogenu IBUKEHUS YaCTHI] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKEHUSI.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHUS.

Juddysus KUIKOCTEH.

Mogens onbita llTepHa.

[IputsxeHre MOJIEKyJI.

Mogenu KpUCTaINIMYECKUX PELIETOK.

Habmroienue u ncciaenoBaHue U30MpoLecCoB.

Yuenuueckuit saxkcnepumenm, nadopamopnsie padomul, RPAKMUKYM.

HccnenoBanue mpoliecca YCTaHOBJIEHUS TEIUIOBOIO PABHOBECHSI MPHU TEIJIOOOMEHE MEXKIY Topsdyeil U XOJIOAHOU
BOJIOM.

N3yyenue n3oTepMuueckoro npoiecca (peKOMEH/1I0BaHO UCIOJIb30BaHUE IIUGPOBOI JabopaTOpun).

N3ydyeHnne n30X0pHOTO Mpolecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmoannamuueckas (T/l) cucrema. 3agaHne BHEUIHUX YCJIOBUU JJIsI TEPMOJUHAMHYECKON CUCTEMBbI. BHemHue u
BHYTPEHHHUE MapameTpsrl. [lapaMeTpsl TepMOIMHAMUYECKOW CUCTEMBI KaK CPEIHUE 3HAUYCHUS BEJIMYUH, OMUCHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hauano tepMoaumHamuiky. CaMOINpPOM3BOJIbHAS peakcalus TEePMOJUHAMUYECKOW CUCTEMBI K TEILIOBOMY
PaBHOBECHIO.

Mogens uaeanpHOro ra3a B TEPMOJMHAMUKE — CHCTEMa YpaBHEHUU: ypaBHeHHe MenpaeneeBa—Kianeipona u
BBIPAKCHUE [IJI1 BHYTPEHHEN SHEPTUM. Y CIOBUSI MPUMEHUMOCTH 3TOM MOJEIN: HU3KAs KOHUEHTPAIUs YaCTHIl, BEICOKHE
TeMIeparypbl. BelpakeHue 711 BHyTPEHHEN SHEPTUU OJJHOATOMHOTO HJI€THLHOTO rasa.

KBazucratnueckre u HECTaTHYECKUE ITPOLECCHI.



OnemeHTapHas paboTa B TepMOAMHaMuUKe. Brrauciaenue padoTsl o rpaduky npoiecca Ha pV-auarpaMmMme.

Temnonepenadya kak Crnoco0 W3MEHEHUS BHYTPEHHEH SHEPIHHM TEPMOJMHAMUYECKOW CHCTEMBI 0€3 COBEpIICHUS
paboTbl. KOHBEKIMS, TEMIONPOBOIHOCTD, U3TYyUYEHUE.

KosmuecTBo TeminoThl. TenmmoéMkocTh Tena. Y ielbHas U MOJIIpHasl TEIJIOEMKOCTH BEIIECTBA. YpaBHeHUE Maliepa.
VYnenbHas TeruioTa cropaHusi TomidBa. Pacu€r kommyecTBa TEIOThl mpu Terwionepenave. [lonarue o6 anuabaTHOM
po1ecce.

[lepBblil 3akOH TepMoAMHAMHUKUA. BHyTpeHHss sHeprus. KommuecTBO TEmIoThl U padoTa Kak Mepbl U3MEHEHHS
BHYTPEHHEUN SHEPTrUU TEPMOJUHAMUYECKON CUCTEMBI.

BTopoii 3ak0OH TEpMOJMHAMHUKH JUIsI PABHOBECHBIX IIPOLECCOB: 4Yepe3 3aJaHHOE PAaBHOBECHOE COCTOSHUE
TEPMOJIMHAMHYECKOU CHUCTEMbI IPOXOJIUT €AMHCTBEHHAs afuadara. AOCOIIOTHAS TeMIeparypa.

Btopoii 3akoH TepMOJMHAMUKHU [Ji1 HEPABHOBECHBIX IMPOIECCOB: HEBO3MOXKHO TNepeAaTh TEIUIOTY OT Oojee
XO0JIOJTHOTO Tefia kK Oosiee HarpetoMy 0e3 komneHcanuu (Knaysuyc). HeoOpaTtumMocTh TpUPOIHBIX MPOLIECCOB.

[TpunIUIb AecTBUS TeroBbIX MamuH. KIT/I.

MakcumansHoe 3nauenue KII/I. [ukn Kapho.

DKOJOTMYECKUE aCMEKTHI UCIIOJIB30BAHMS TEIUIOBBIX JBUTAaTENEH. TEmIoBO€E 3arpa3HEHUE OKPYKAIOIIECH CPEIbI.

TexHu4eckrue yCTpPOMCTBA M TEXHOJOTHMYECKHE IMPOLECCHI: XOJOAWIBHHUK, KOHAWUIHUOHEDP, [HU3CIbHBIM U
KapOIOPATOPHBIN IBUTATENH, TapoBasi TypOrHA, MOJyYEHHUE CBEPXHUKUX TeMIEpaTyp, YTHIN3alM «TEIJIOBbIX» OTXO0B
C WCIOJIb30BAaHUEM TEIUIOBOTO HAcoca, YTHIM3AIMsS OWOOPraHMYECKOTO TOIUIMBA JJisi BBIPAOOTKH «TEIJIOBOM» U
AIEKTPOIHEPTHH.

Hemoncmpauuu.

M3meHeHne TemiiepaTypsl Mpy a1uadaTUueCKoOM paCIIUPEHUH.

Bo3nymHoe orauso.

CpaBHeHUE yAENbHBIX TEIIOEMKOCTEN BEILIECTB.

CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

UccnenoBanue aanabaTHOTO Ipoliecca.

KomnbroTepHble MOAEIH TEIUIOBBIX JBUTATEIIECH.

Yuenuueckuii 3kcnepumenm, 1abopamopuvie padomol, NPAKMUKYM.



N3mepenne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue npoliecca OCTbIBaHUS BEIIECTRA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3auMOCBSI31 SHEPTUU MEKMOJIEKYJIIPHOTO B3aUMOJICUCTBUS U TEMIIEPATYPbI KUTIEHUS KUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHACHCaMs. Micnapenne u kuneHue. Y aeibHas TeIIoTa mapooopa3oBaHusl.

HacpllieHHble U HEHACKIIEHHbIE napbl. KauecTBEHHAast 3aBUCUMOCTh TUIOTHOCTU U JaBJIECHUS HACBIIIEHHOTO Mapa OT
TEeMIIepaTyphl, UX HE3aBUCUMOCTh OT 00BEMA HACHIIIIEHHOTO TMapa. 3aBUCUMOCTh TEMIIEpaTyphl KUIIEHUS OT JABJICHHS B
KUJKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTENbHAS BIIAXKHOCT.

Teépnoe Ttemo. Kpucrawmmueckue u amopdHble Tena. AHHU30TPONHUS CBOMCTB KpucTauioB. I[lnaBrneHue wu
KpUCTaJTM3aIus. Y IeJabHasl TerioTa miaBienus. Cyonumanus.

Hedopmaruu TBEporo Tena. Pactsokenne u cxxatue. Casur. Moayne FOnra. [pegen ynpyrux nedopmaruii.

TemoBoe pacHMpeHue KUIKOCTEN U TBEPABIX Tell, 00bEMHOE U JMHEHHOE pacuIupeHre. AHTapMOHU3M TEIIOBBIX
KOJIeOaHUM YacTUIl BEIIECTBA KaK MPUYMHA TETUIOBOTO PACIIMPEHUS Tel (Ha KAY€CTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEprun B Pa3oBbIX MEPEX0IaxX.

YpaBHeHuUE TEMI0BOTO OaiaHca.

[ToBepxnoctHoe HatspkeHue. Koadduiument nosepxnoctHoro Hatsbkenus. Kanwsipasie sBienus. [laBnenue mon
VCKPUBJIEHHOM MMOBEPXHOCTHIO XKUAKOCTH. Popmyna Jlannaca.

TexHuyeckue yCTporucTBa U TEXHOJOTMYECKUE MPOIECCHI: KUIKUE KPUCTAIIIBI, COBPEMEHHBIE MaTEPUAJIBI.

Hemoncmpauuu.

TermnoBoe pacupeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kurienue mpy noHM>KEHHOM JTaBJICHHM.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITHI C MBUTBHBIMU TIEHKAMH.

CmauuBaHue.



KanwinsipHsle sBIE€HHUS.

Mopenu HEHPIOTOHOBCKOU KHUJIKOCTH.

CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS! KPUCTAINIMYECKOTO BEIIECTBA.

Bunasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3yyeHne 3aKOHOMEPHOCTEN HUCIIAPEHNUS KUIKOCTEN.

M3mepenne yaenbHON TEIIOThI IUIABJICHUS JIb/A.

M3y4yeHue CBOMCTB HACBIILIEHHBIX I1APOB.

N3mepenne abCoIIOTHOM BIIaKHOCTH BO3AyXa M OLIEHKA MAacChl MapOB B TOMEIICHHH.

N3mepenue ko3¢ duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue moayns FOxra.

HccnenoBaHue 3aBUCUMOCTH iepopMaliii pe3nHOBOTO 00pa3iia OT MPHJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. DaekTpoauHaMmKa.

Tema 1. Inexkmpuueckoe noie.

OJIeKTpU3alMs TeN U €€ MpOsABICHUSA. DJIEKTpUYECKUU 3apsan. JlBa BHIa anekTpuyeckux 3apsaoB. [IpoBoaHuKW,
JUBJIEKTPUKYU U TIOJYTIPOBOJHUKH. DJIEMEHTAPHBIN dJIEKTPUUECKUAN 3apsil. 3aKOH COXPAHEHMSI JIEKTPUYECKOTO 3aps/a.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

DIIeKTpUYECKOE mose. Ero AeicTBUE HA IIEKTPUUYECKUE 3aPsIbl.

Hampsoxéanocts  anexktpudyeckoro modiss. [IpoOGubiit  3apsin. JIMHUM HanpsHyKEHHOCTH  JEKTPUYECKOTO  TOJIS.
OAHOPOIHOE ANEKTPUUECKOE TTOJIE.

[ToTeHIIMaNBHOCTD 3JEKTPOCTATUYECKOro MoJid. Pa3HOCTh moTeHIManoB M HanpsbkeHue. lloTeHumanbHas sHeprus
3apsfa B AJeKTpocTtaTudeckoM mnose. [Torenuman snekrpoctatnueckoro nosst. CBsi3b HANPSLDKEHHOCTH MOJS U Pa3sHOCTH
MOTEHIMAJIOB JUISl JIEKTPOCTATUYECKOT0 MO (KaK OJJHOPOAHOTO, TaK U HEOJHOPOJAHOTIO).

[TpuHIMN Cyneprno3uluy AAEKTPUYECKUX MOJIEH.



[Tosre Toueunoro 3apsaa. [lone paBHoMepHO 3apspkeHHON cdephl. [1ote paBHOMEpPHO 3apsKEHHOTO 10 00BEMY TIapa.
[Tome paBHOMEpPHO 3apsHKEHHON OECKOHEYHOW TUTOCKOCTH. KapTuHbl IWHWNA HAOpSOKEHHOCTH OTUX TIOJICH W
AKBUIIOTECHIIMAIBHBIX TOBEPXHOCTEH.

[IpOBOAHUKH B IEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JIMPNEKTPUKY B AJIEKTPOCTATUUECKOM ToJie. [usnekTpuueckasi MpOHUIAEMOCTh BEIIECTBA.

KonaeHcaTop. DnekTpo€MKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh IUIOCKOTO KOHIEHCATOPA.

[TapannensHOE COeIMHEHNE KOHIEHCATOPOB. [locnenoBaTenpHOE COEAMHEHNE KOHIEHCATOPOB.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

JIBr>KeHME 3apsyKEHHOM YaCTUIIBI B OJTHOPOJHOM 3JIEKTPHUYECKOM ITOJIE.

TexHuyeckne yCcTpocTBa U TEXHOJIOTHUECKUE MPOLIECCHL: JIEKTPOCKOII, SJIEKTPOMETP, AIEKTPOCTATUYECKAs 3a1IUTa,
3a3eMJIEHHUE JIEKTPOnprOOpOB, KOHEHCATOPHI, reHepaTop Ban ne I'paada.

Hemoncmpauuu.

Y CTpOUCTBO U PUHIKII IEUCTBUS 3JIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DNEeKTpUYECKOe M0JIe ABYX 3apsKEHHBIX IMIIACTHH.

Mopens anekTpoctaTudeckoro reueparopa (Ban ne ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DneKkTpocTaTuuecKas 3aiuTa.

YCTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITIOCTOSIHHOM Y IEPEMEHHON EMKOCTH.

3aBUCUMOCTh D3JIEKTPOEMKOCTH IIOCKOIO KOHJEHCAaTOpa OT IUIOUIAAM IJIACTHUH, PACCTOSIHUS MEXIy HHMH U
JIUADJIEKTPUUYECKON IPOHUIIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apSIKEHHOTO KOHJIEHCAaTOoPa.

3apsiiKa U pa3psiika KOHJIEHCAaTopa Yepe3 Pe3UCTop.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npaKMUKYM.

OneHka cuil B3aMMOJICHCTBHS 3apsHKEHHBIX Tell.

HabGnrogenue npeBpaliieHus SHEPTUU 3apsPKEHHOT0 KOHJIEHCATOPa B SHEPTUIO U3TYyYEHHUs CBETOAUO/IA.

N3ydeHne npoTeKaHus TOKa B LIETH, COAEPKAaIleil KOHJEHCATOpP.



Pacnpenenenrie pa3HOCTH MOTEHIIUATIOB (HAMIPSKEHMS ) TIPU MOCIIEI0BATEIBHOM COCIMHEHUU KOHJIEHCATOPOB.

HccenenoBanue paspsiga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtil 31eKMpuUdecKuili mok.

Cuiia toka. [TocTosIHHBINM TOK.

VYcnoBus CylecTBOBaHMS MOCTOSTHHOTO 3JieKTpuueckoro Toka. Mcrounnku Toka. Hanpsokenne U u DJIC £ .

3akoH Oma 11 ydacTka 1enu.

DIEKTPUYECKOE CONPOTUBJIEHUE. 3aBUCUMOCTh COMPOTUBIICHUSI OJHOPOJHOTO MTPOBOJAHUKA OT €r0 JJIMHBI U IO
IIOIIEPEYHOr0 CEYCHUS. Y IEJIBHOE COIIPOTUBIICHUE BEIIECTBA.

[TocnenoBaTenpHOE, NapAJLIEIbHOE, CMEIIAHHOE COCIMHEHUE TPOBOIHUKOB. Pacu€T pa3BETBIEHHBIX JIEKTPUUECKHUX
nenei. [Ipasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akoH /xoyns—JIeHua.

MOIIHOCTB MEKTPUUECKOTO TOKA. TemnaoBas MOITHOCTb, BbIACIISIEMAs HA PE3UCTOPE.

O/1C u BHYTpEeHHEE CONPOTHUBJICHUE UCTOYHMKA ToKa. 3akoH OMa JjIsl TOJIHOW (3aMKHYTOM) 3JIEKTPUYECKON IIETIH.
MoniHOCTh UCTOUHUKA TOKa. KOpOTKOE 3aMbIKaHUE.

KonpaeHcarop B 11ernu nOCTOSTHHOTO TOKA.

TexHn4eckre yCTpoOUCTBA U TEXHOJIOTHUYECKHUE MTPOLECCHI: aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUUK HIICKTPUUECKON
SHEPIUH.

Jemoncmpayuu.

N3mepeHne CUITbl TOKA U HaIPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT HANPSHKEHUS 1JIs1 PE3UCTOPA, JIAMITBI HAKAJIMBAHUS M CBETOAMO/A.

3aBUCUMOCTh COINPOTUBICHUSI NUJIWHIPUYECKUX MPOBOJHUKOB OT JUIMHBI, TUIOMIAIX TOMEPEYHOr0 CEYCHUS U
Marepuarna.

HccnenoBanrie 3aBUCUMOCTH CUJIbI TOKA OT CONPOTUBIICHUS IPU MOCTOSTHHOM HAIPSIAKEHUH.

[Ipsmoe wu3mepenne ODJIC. KopoTkoe 3amMblkaHWE TaJlbBaHMYECKOTO JJIEMEHTA M OIEHKA BHYTPEHHETO
CONIPOTHUBIICHUS.

Crnioco0Obl coemMHEeHUs1 UICTOYHUKOB Toka, J/[C Oatapeil.

HccnenoBanrie pa3HOCTH MOTEHIIMAIOB MEK/Ty TTOJIFOCAMHA HCTOYHHUKA TOKA OT CUJIbI TOKA B LIETIH.



Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccenenoBanne CMEMAHHOIO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenpHOro COnpoTUBIICHUS POBOIHUKOB.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT HANPSKEHUS 715 J1aMITbl HAKAJIMBAHUS.

YBenuueHue npeena u3MepeHus aMmrnepMmerpa (BoJbTMETPa).

N3mepenue DJ1C 1 BHYTPEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

Uccnenoranue 3apucumMocty IJC raibBaHUYECKOTO 3JIEMEHTA OT BPEMEHU MTPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanue pa3HOCTH ITOTEHIIMAIOB MEXAY MOJIFOCAMU UCTOYHHUKA TOKA OT CUJIBI TOKA B LICTIU.

HccnenoBanue 3aBUCUMOCTH I10JIE3HOM MOIIHOCTH MCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu 6 paznuunbix cpeoax.

DJIEKTPUYECKAsT MPOBOJAMMOCTh PA3JIMYHBIX BEHIECTB. JEKTPOHHASA MPOBOAUMOCTh TBEPABIX METAIIOB.
3aBUCUMOCTb COITPOTUBIICHUS METAIJIOB OT TeMneparypbl. CBEpXIIPOBOAUMOCT.

DIEeKTpUYECKUN TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX ITYYKOB.

[TonynmpoBoguuku. CoOOCTBEHHass W TPUMECHAs MPOBOJUMOCTH MOJIYNpPoBOAHUKOB. CBoMcCTBa pP—N-mepexoja.
[TonynpoBOIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUI TOK B BJEKTPOJMUTAX. JIEKTPOJUTHYECKAS AUCCOLMAlUs. DJEeKTpoiau3. 3akoHbl Dapanes s
AIEKTPOJIN3A.

OnekTpuueckuid TOK B razax. (CaMOCTOSTENbHBIH M  HECAMOCTOSITEIBHBIA  pa3psi. Pa3nuuHble  THUIIBI
CaMOCTOSTENBHOTO pa3psana. Monnus. [Liazma.

TexHuyeckue yCTpOMCTBa M MPAKTUYECKOE MPUMEHEHUE: Ta30pa3psiAHbIC JIaMIIbl, 3JEKTPOHHO-Ty4YeBas TpyoOKa,
MOJTYTIPOBOHUKOBBIE IPUOOPHI: U0, TPAH3UCTOP, (OTOIUOI, CBETONO/, TaJIbBaHUKA, pa)UHUPOBAHUE ME/H, BBITLJIABKa
ATIOMHUHUS, DIIEKTPOHHAS MUKPOCKOITHS.

Hemoncmpayuu.

3aBUCHUMOCTh COMPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYyPHI.

[IpoBOAMMOCTB ANEKTPOJIUTOB.

3akoHbI dJ5iekTponu3a Papajaes.

HckpoBoii pa3psil U MPOBOJAMMOCTD BO3/1yXa.



CpaBHEHHE MPOBOIMMOCTH METAIIOB ¥ NOJYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuit saxcnepumenm, nadopamopnsvie padomuol, nPAKMUKyMm.

Habmronenue snexkTpoiausa.

M3mepeHue 3apsiia OAJHOBAJIIEHTHOTO MOHA.

HccnenoBanre 3aBUCUMOCTH COMPOTUBIIEHUS! TEPMOPEZUCTOPA OT TEMIEPATYPBHI.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU JHOJA.

Du3nYecKuil MPAKTHKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BEJIMYHMH C UCIIOJIB30BaHUEM aHAJIOTOBBIX M IM(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB
Y KOMIIBIOTEPHBIX TATYMKOBBIX CUCTEM. AOCOIIOTHBIE U OTHOCUTENIBHBIE TIOTPEUTHOCTH U3MEPEHUHN (PU3NUECKUX BETUUYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX U3MEPEHUI, UCCIIETOBAHUM 3aBUCUMOCTEN (PU3UUECKUX BEIIMYMH, IPOBEPKA MPEIOAKEHHBIX
runote3 (BpIOOp M3 paboT, ONMKUCAHHBIX B TEMATUYECKUX pa3fesiax «YUEeHUYECKUN 3KCIEPUMEHT, JabopaTopHble paboThI,
MPAKTUKYM» ).

MexnpeaMeTHbie CBA3M.

N3yuenue kypca ¢usuku yrinyOonéHHoro ypoBHsS B 10 kjacce ocylIecTBISETCS € YYETOM COAEp:KaTeIbHBIX
MEXIPEIMETHBIX CBS3€H C KypcaMHU MaTeMaTUKH, OMOJIOTUHU, XUMHUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmuvle nonamus, céA3aHHbIE C UZYUEHUEM MEMO008 HAYYHO20 NO3ZHAHUA: SIBICHUE, HAyYHBIA (akT,
rUNoTe3a, (pu3nyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJCHHE, HKCIEPUMEHT, MOJEIMPOBAHUE, MOJEb, U3MEpPEHUE,
MOTPEUTHOCTH U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, U POBas 1adOpaATOPHSL.

Mamemamuka: pemieHue cucTeMbl ypaBHeHUH. JIuneiHas ¢pyHkuus, napadosia, runepooia, ux rpauky u CBOMCTBA.
Tpuronomerpuyeckue (GyHKUHUU: CHHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO.
BekTopbl ¥ MX MPOEKLMU HA OCH KOOPJIMHAT, CII0KEHNE BEKTOPOB.

Buonozusa: Mexanmdeckoe ABWKEHUE B KUBOW mpupojae, AudQy3us, 0CMOC, TEIUIOOOMEH >KMBBIX OpPTraHW3MOB,
TEIJIOBOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelbl, YTUIN3aluusd OUOOPTraHUYECKOTO TOIUIMBA ISl BBIPAOOTKU «TEIUIOBOM» M
ANEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSKEHWE U KANWJUIAPHBIE SBICHUS B NPUPOAE, DJIEKTPUUYECKHUE SIBJICHUS B >KUBOU

MIpUpOJIE.



Xumus: AUCKPCTHOC CTPOCHUC BCHICCTBA, CTPOCHHUC aTOMOB H MOJICKYJI, MOJIb BCHICCTBA, MOJIApHAadA Macca,
IMOJIYYCHHUC HAHOMATCPHUAJIOB, TCIIJIOBBIC CBOMCTBA TBépI[LIX TCI, )KHI[KOCTGIZ " Ira3oB, JKUAKUC KPHUCTAJJIbI, 3JICKTPUYCCKHUC
CBOMCTBA MCTAJJIOB, SJICKTPOJIMTHUYICCKAA AUCCOINAINA, I'aJIbBAHUKA, SJICKTPOHHAsI MUKPOCKOIIHA.

T'eocpagpua: Bna>xxHoCcTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUE IBMKEHUHW C HCIOJB30BAHMEM MEXAHMU3MOB, YUET CyXOro M JKUAKOTO TPEHUS B
TEXHUKE, CTaTUYECKUE KOHCTPYKIMHU (KPOHIITEHH, pEelETYAThle KOHCTPYKIMH), MCIOJIb30BAHUE 3aKOHOB COXPAaHEHHUS
MEXaHUKH B TEXHHUKE (THPOCKOIN, BOJOMET W JAPYTHUE), ABUTATEIh BHYTPEHHETO CropaHHs, MmapoBas TypOuHa, OBITOBOM
XOJIOAWIBHUK, KOHIULIMOHEP, TEXHOJIOTUU IIOJYyYEHHUS COBPEMEHHBIX MATEPUAIIOB, B TOM YHUCJIE HAHOMATEPHUAIIOB, U

HaHOTCXHOJIOTHH, QJICKTPOCTATHYICCKAA 3aluTa, 3a3CMJICHHUC 3JI€KTpOHpPI60pOB,
IMOJIYIIPOBOJHHUKOBEIC HpI/I60pI>I, rajilbBaHHKa.

TEMATHUYECKOE IINTAHUPOBAHHUE

ra3opaspsaaHbIC JIaMIIbI,

10 KVIACC
KoumnuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoabuble IIpakTHyeckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIEC
padoThI padoThI
pecypcsbl
Pasnea 1. HAYUHBIA METO/I IO3HAHUS ITPAPO/IbI
11 HayuHb1il MeTOI TO3HAHUS IPUPOBI 6
Hroro 1o pasneny 6
Paznen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JluHamuka 10
2.3 Cratuka TBEpIOTO Tena 5
2.4 3aKOHBI COXPAHEHUSI B MEXAHUKE 10




Uroro mo pazueny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUUECKON TEOPUU 15
3.2 Tepmoaunamuka. TeroBble MalTMHBI 20
33 Arperarnble coctosiHus BeniectBa. ®a3oBbie 14 1
MIepPeX0/Ibl
Hroro mo pazueny 49
Paznen 4. JIEKTPOJAMHAMUKA
4.1 DNeKTpUYECcKoe moJie 24
4.2 IToCTOSTHHBIN 3JIEKTPUYECKHIA TOK 24
4.3 Toku B pa3nuuHBIX cpenax 6
Htoro no paznemny 54
Pazznen 5. PUBSHUYECKHM TIPAKTUKYM
5.1 du3nyeckuil NPakTUKyM 16 16
Hroro mo pazueny 16
PeszepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne Hara undgpoBbie
n/n Tewa ypoka Bceero Koutpoaphbie  Ipakruieckue u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI pecypenI

®dusmka — pyHAaMeHTalbHas HayKa O 1 4.09

npupojie

HayuHblil METOI TO3HAHUSA U METO/bI 1 5 09

uccieI0BaHusl (PU3UYECKUX SIBICHUIN

DKCIEPUMEHT U TEOPHs B MPOIIECCe

no3Hanus npupoasl. Habmonenne u 1 6.09

OKCIIEPUMEHT B (PU3UKE

CrniocoObl u3mepeHus: pU3NUECKUX BEIUYUH 1 6.09

AOGCo0THAs M OTHOCUTENbHAsS

HOTPEIIHOCTH U3MEpEeHUH pruznueckux 1 7.09

BEJIMYUH

MopnenupoBanue B ¢pusuke. Posb u mecto

¢u3KKK B OPMUPOBAHUHN COBPEMEHHOMN 1 11.09

Hay4YHOW KapTUHBI MUpPa, B TPAKTUYECKON

JESATENBHOCTH JIIOJEH

Mexanundeckoe aBmkeHne. CucreMma

orcyeTa. OTHOCUTEIBHOCTh MEXAHUYECKOTO 1 509

nerxenus. [Ipsimas u oOpaTHas 3a1aun 12

MEXAHUKHU

Pannyc-BekTop MaTepHaIbHON TOYKH, €TO 1 13.09

IIPOEKIIMU Ha OCH KoopAauHaT. Tpaekropusi.




[Tepememienue. Ckopocts. X npoekuuu Ha

OCH KOOpAHuHAT

10

11

PaBHOMEpPHOE ITPAMOIIMHEVHOE IBUKEHHUE.
I'paduueckoe onucanme paBHOMEPHOTO
IPSIMOJIMHENHOTO JBUKEHUS

Cio)keHue nepeMeIeH U CKOPOCTEH.
Pentenue 3anau

HepaBHomepHoe nBUKEeHHE. MTHOBEHHAs

cKopocTh. Yckopenue. [Ipsmonuneiinoe
JBUKEHHE C TTIOCTOSTHHBIM YCKOPEHUEM

13.09

14.09

18.09

12

I'paduueckoe onucanue npsIMOINHEHRHOTO
JIBUKEHUSI C TIOCTOSIHHBIM YCKOPEHUEM

19.09

13

14

15

16

CBo0OOIHOE MajicHUE. Y CKOPEHHE
CcBOOOIHOTO IMaIeHUsI. 3aBUCHMOCTh
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHHU U UX rpapuKu

JIBm>xeHue Tena, OpOIIEeHHOTO MO YITIOM K
TOPU30HTY

Kpusosmuelinoe nBrkeHue. J[BuxeHue 1o
OKPYKHOCTH. YTJIOBas U JIMHEWHAs
ckopocts. [lepuoa u yacrora.
LleHTpOCTpEMHUTENILHOE U TIOJIHOE
YCKOpPEHHUE

KonTpomnpHas pabota mo Teme
"Kunemaruka"

20.09

20.09

21.09

25.09

17

IlepBsiif 3akoH HproToHa. MHEpnanbHbIe
cucreMsbl orcuéra. [IpuHnmn
OTHOCHUTENBHOCTH ["anues.

26.09




HeunepuuanbHble CUCTEMBI OTCYETA

Cuna. PaBHozeicTBytomas cuna. Bropoit

18 3akoH Hprotona. Macca 27.09

19 B3aumoneiictue ten. Tperuiil 3aKoH 2709
Hprotona

20 [MpuHnun cynepro3uiiuu cuil. Pemenue 58,09
3a/1a4 Ha MpUMeHeHre 3aKkoHoB HproToHa
3aKOH BCEMUPHOIO TATOTEHUSI.

21 OKBUBaJIEHTHOCTh 'PaBUTALIMOHHON U 2.10
WHEPTHOU MaccChl
Cuna TsKeCTH M yCKOpeHHe CBOOOHOTO

22 3.10
naJeHus
JIBrkeHE HEOCCHBIX TEJ H UX

23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas 4.10
KOCMHUYecKasi CkopocTb. 3akoHbl Keriepa

24 Cwuia ynpyroctu. 3akoH ['yka. Bec tena 4.10
Cuna tpenus. [Ipupona u BUIBI cu

25 TpeHus. JIBUKEHUE B KUAKOCTH U rase C 5.10
Y4ETOM CUJIBI COTIPOTHUBIICHUS CPEIBI

26 HaBnenue. 'mapocratnueckoe AaBiICHHE. 9.10
Cuiia Apxumena
AOCOJIFOTHO TBEPJIOE TEIIO.

27 [ToctynarensHoe U BpaliaTeiabHOe 10.10
JIBIKEHUE TBEPJIOTO Telia

98 MOMEHT CHJIBI OTHOCUTENHEHO OCU 111
BpaieHus. [lnedo cubl 10

29 CrnosxeHue CHIl, IPUI0OKEHHBIX K TBEPIOMY 11.10

teny. LleHTp TsxecT Tena. Y cnoBus




paBHOBECHS TBEPAOTO TeJa. Buapl
paBHOBECUS

30

31

Pemenue 3amau

KoHnTtposbHas padota mo teme "J{[uHamuka.
Cratuka TBEepaoro rtena"

12.10

16.10

32

HNmMnynbec maTepuabHOW TOYKHU, CUCTEMBI
MaTepualbHbIX ToYeK. LlenTp Mace
CUCTEMBI MaTepUAJIbHBIX TOUEK. Teopema o
JBUKEHUM LIEHTPA Macc

17.10

33

NmMnynbe cuiibl 1 M13MEHEHUE UMITYJIbCA
Tesa. 3aKOH COXPaHEeHUsI UMITYJIbCa.
PeakTnBHOE OBIKEHIE

18.10

34

35

MoMeHT UMITyJIbCa MaTepUAIbHOW TOUYKH.
[IpencraBieHue 0 COXpaHEHMU MOMEHTA
HNMITYJIbCa B HCHTPAJIBHBIX IMOJIAX

Pemenue 3amau

18.10

19.10

36

Pabora cuibl Ha MajOM U Ha KOHEYHOM
nepemernieHnu. I'papuueckoe
MIpEICTaBJICHUE padOTHI CUIIBL. MOIIIHOCTH
CHJIBI

23.10

37

Kunernueckas sueprus. Teopema 06
M3MEHEHUU KHHETUYECKON IHEPTHH
MaTepHaIbHOU TOUKH

24.10

38

39

[ToreHnnanbHbIe U HEIOTEHIIUAIIBHBIE
cuisl. [loteHnmansHas sHeprusa. Bropas
KOCMHUYECKasi CKOPOCTh

TpeTLH KOCMHYCCKasA CKOPOCTh. CBs3b
pa6OTLI HCIMOTCHIMAJIBHBIX CHJII C

25.10

25.10




W3MEHCHHEM MEXaHHMISCKOM SHCPTHUU
CHCTEMBI Tel. 3aKOH COXpaHECHUA
MEXaHUYEeCKOH OHEPIrun

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

40 YpaBHeHue bepHyum 1 uaeaibHON 26.10
KUJKOCTH

41 KoHTposbHast pabota 1o teme "3akoHbI 611
COXpaHEHHUs B MeXaHHKe"
Pa3BuTHe npeacraBneHuit o mpupoe

42 teroThl. OcHOBHBIE nonoxenust MKT. 7.11
Huddysus. bpoyHoBCcKkoe IBUKEHHE
Crpoenne ra3000pa3HbIX, )KUJIKUX U

43 TBEPJBIX TeIl. XapakTep ABUKEHUS U 8.11
B3aMMOJICHCTBHSI YACTHI] BEIIECTBA
Macca u pazMepsl MOJIEKYIT (aTOMOB).

44 KonnuectBo Bemectna. [locrosinHas 8.11
ABoraapo

45 Temneparypa. TermnoBoe paBHOBecHE. 9.11
[lIkana [enbcust

46 Pemenue 3amau 13.11

47 WneanpHbiil ra3. I'a3oBbIe 3aKOHBI 14.11

48 VYpasaenue Menzaeneesa-Knaneiipona. 15.11
Pemenue 3agau

49 AOGcomoTHas TemrepaTtypa. 3akoH 1511
HanproHa

50 H3ompornecchl B ueanbHOM rase ¢ 1611
MMOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA

51 I'paduueckoe npencrapieHue 20.11




U30TIPOLIECCOB: U30TEpPMa, U30X0pa,
n3zobapa

52
53

OcHoBHoe ypaBHenre MKT

Penrenue 3anau

21.11
22.11

54

CBs13b a0COTIOTHOI TeMmepaTypbl
TEPMOJMHAMHYECKON CUCTEMBI CO CpEIHEN
KMHETUYECKOU HEprueH mocTynaTeaIbHOro
TEIUIOBOT'O IBM)KEHUS €€ YacTHL]

22.11

55

56

O0001EeHHE U CUCTEMATU3ALIUS 3HAHUM 110
teme "OcuoBer MKT"

KonTponbhas pabota no teme "OCHOBBI
MKT"

23.11

27.11

57

58

TepmoauHaMudeckas cucreMa. 3alaHue
BHEIIHUX ycnoBul i T/ cuctemsl.
Bremnne v BHyTpeHHUE ITapaMETPBI.
ITapamerps! T/l cucTeMBI KaK CpeIHUE
3HAYCHUS BEJIUYMH, ONUCHIBAIOLINX €€ Ha
MUKPOCKOIIMYECKOM YPOBHE

Hynesoe Hauano TepMOAUHAMUKH.

CamonpounsBosibHas penakcauus T/]
CHCTEMBI K TEIJIOBOMY PAaBHOBECHIO

28.11

29.11

59

Moaens naeansLHOTO rasa B
TepMOlII/IHaMI/IKe. YCJ'IOBI/ISI HpI/IMeHI/IMOCTI/I
3TOH MOJIENIN

29.11

60

61

VYpaBuenue Menaeneesa-Knaneiipona u
BBIPAKEHHE 11 BHYTPEHHEN SHEPrUu
Bripaxenue a1 BHyTpEeHHEN SHEPTUU
OJIHOATOMHOT'O M/ICAJIbHOIO T'a3a.

30.11

4.12




KBazucrarnueckue u HeCTaTHUSCKHE
IIPOLECChI

62

63

64

OnemenTapHas paboTa B TEpMOIMHAMHUKE.
Beruncnenue paboTsl 1o rpaduky mpoiecca
Ha pV-auarpamme

Temonepenaya Kak crnoco0 U3MEHEHUs
BHyTpeHHe# sHepruun T/l cucremsl 6e3
coBepIIeHHs paboThI

KOHBCKHI/IH, TCILIOIIPOBOAHOCTD,
H3JTYy4YCHUC

5.12

6.12

6.12

65

KommaectBo Tennortsl. TemroéMKOCTE Tea.
VY enpHas U MOJISIpHAs TEIIOEMKOCTH
BEIIECTBA. Y JIeJIbHAS TEIUIOTA CTOPAHUS
TOIIJINBA

7.12

66

67

68

Pacuér konmuyecTBa TETUIOTHI IPH
TerIonepeaye

[TonsiTre 06 agunabaTHOM Mpoliecce.
IlepBblii 3aKOH TEPMOJIMHAMUKHU
KonunuectBo TennoTel u paboTa Kak Mepbl

U3MEHEHUS BHYTpeHHeN dHepruu T/1
CHUCTEMBI

11.12

12.12

13.12

69

Bropoii 3akoH TepMOAMHAMUKH JIsSI
PaBHOBECHBIX M HEPABHOBECHBIX
nporieccoB. HeoGpaTuMocTh MpUpPOIHBIX
IIPOLIECCOB

13.12

70

71

[TpuHIMIIBI AEHCTBHS TEMJIOBBIX MAIIUH.
KII

MakcumansHoe 3uaueHue KITM, Iukmn

14.12

18.12




Kapno

72

73

Pentenue 3anau

DKOJIOTUYECKHUE ACIIEKTHI UCIIOIB30BAHMS
TEIJIOBBIX ABurareiecii. TermioBoe
3arpsi3HCHUE OKPY)KAIOIIEH CpeIbl

19.12

20.12

74

75

76

Pemenue 3amau

O0001eHre U cUcTEMaTU3ALNS 3HAHUI 110
teme "Tepmonunamuka. TemnnoBbie
MaIIuHe!"

KoHTposbHas pabora 1o Teme
"Tepmoaunamuka. TennoBbie MaluHb!"

20.12

21.12

25.12

77

[TapooOpazoBanue u KOHICHCALIMSL.
Hcnapenne n kunenue. Y nenpHas TeILioTa
napooOpa3zoBaHus

26.12

78

Haceitiennbie 1 HEHACHIIIEHHBIE TTapHI.
KauyecTtBeHHast 3aBUCUMOCTD INIOTHOCTH U
JIABJICHUsI HACBHIIIIEHHOTO 1Mapa OT
TEeMITepaTyphl, KX HE3aBUCUMOCTh OT
00bEMa HACHIIIECHHOTO Tapa. 3aBUCUMOCTh
TEeMIEPaTyphbl KUTICHUS OT AaBJICHUS B
JKHUJKOCTH

27.12

79

BnaxxnocTs Bo3myxa. AGCONIOTHAS U
OTHOCUTCJIbHAA BJIAKHOCTDH

27.12

80

81

Pemenue 3amau

TBépnoe teno. Kpucrammueckne n
amopdHbIe Tena. AHU30TPONHS CBOMCTB
KpHUCTAJIJIOB

28.12

9.01

82

[InaBnenue u kpucTayuM3anus. Y geiabHas

10.01




TeruioTa riasienus. Cyonumanus

83

84

85

Hedbopmaruu TBEpAOTO Tena. PacTskenue
u cxarue. Casur. Moayne FOnra. [Ipegen
ynpyrux aedopmaruii

TermoBoe paciupeHue XKUIKOCTEN U
TBEPABIX T€N. AHFAPMOHHU3M TEIIOBBIX
KoJie0aHUI YacTHIl BEIIeCTBa

[TpeoOpa3zoBanue 3HEprUn B Pa3zoBBIX
nepexoiax

10.01

11.01

15.01

86
87

YpaBHeHUE TEIIOBOTO OanaHca

Pemenue 3amau

16.01
17.01

88

IToBepxHocTHOE HaTsKeHHe. KanmusspHbie
saBieHUA. /laBieHne noa UCKpUBIEHHON
MMOBEPXHOCTHIO KUAKOoCcTH. Dopmyna
Jlannaca

17.01

89

90

91

92

0O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110
TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
®da3oBbIe IEPEXO0bI"

KonrtponbHas padora no reme "ArperaTHbie

cocTosiHuS BemiecTBa. Pa3zoBbie Mepexoabl”

DneKTpu3anus Tel U €€ MpOosIBICHUSI.
DnekTpuueckuii 3apsia. /[Ba Buna
ANEKTPUUECKUX 3apsiaoB. [IpoBoaHMKH,
JUADJIEKTPUKH U MOJYIIPOBOJHUKH

DJIEMEHTAPHBIN JIEKTPUUECKHM 3apsi.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

18.01

22.01

23.01

24.01

93

B3anmopericteue 3apsioB. Toueunsle
3apsanbl. 3akoH Kynona

24.01




94

Pemenue 3amau

25.01

95

96

97

Onektpuueckoe noiie. Ero neiicteue Ha
ANEKTPUUECKHUE 3aPS/IbI

Hanpspk€HHOCTD 31EKTPUYECKOTO OIS,
[TpoOHebIi 3aps. JInHUKM HaNPSHKEHHOCTH
aneKTpudeckoro nois. OqHopoIHOE
ANEKTPUYECKOE T10JIe

[ToTeHnaTbHOCTh AIEKTPOCTATUYECKOTO
noJisi. Pa3HOCTh MOTEHIIMATIOB U
HaIpsDKEeHUe

290.01

30.01

31.01

98

[TorennumanbHas 3HEPTUs 3apsaa B
AJeKTpocTaTudecKkoM rnose. [lorennnan
3JIEKTPOCTATUYECKOTO MOJIS

31.01

99

100

101

CBs13b HANPSHKEHHOCTH TIOJISI U PA3HOCTHU

MOTEHINAJIOB I 3JIEKTPOCTATUYECKOTO

TTOJIA

[IpyHIMI CyNEPIO3ULINH DIIEKTPUUECKUX
mojeu

Pemenue 3agau

1.02

5.02

6.02

102

103

104

[Tone Toueunoro 3apsaa. [lone paBHOMEpHO

3apsKeHHOU cepsl

[Tone paBHOMEPHO 3apsKEHHOTO 10 00BEMY

urapa. [Tose paBHOMEpPHO 3apsKEHHOM
OECKOHEUYHOMU IUIOCKOCTH

HpOBO)IHI/IKI/I B DJICKTPOCTAaTUYCCKOM IIO0JIC.

Ycaopue PaBHOBCCHUA 3apsa10B

7.02

7.02

8.02

105

JII/IBJ'IeKTpI/IKH " IOJYIIPOBOAHHUKHU B
OJICKTPOCTATUYCCKOM I10JIC

12.02




Konpnencarop. D1neKkTpoéMKOCTh

106 KOHJIEHCATOpa. DIIEKTPOEMKOCTD IJIOCKOTO 13.02
KOHJICHCATOpa

107 [TapannenbHoe coeAMHEHNE KOHAEHCATOPOB 14.02
[TocnenoBarenbHOE COETUHEHHE

108 A A 14.02
KOHJICHCAaTOPOB

109 DHeprusi 3apsHsKeHHOT0 KOHJIEHCAaTopa 15.02

110 Pemenue 3amay 19.02

BIDKCHUE 3apsDKEHHONM YaCTHIIBI B

111 A P 5 20.02
OJIHOPOJHOM JJIEKTPHUUECKOM T0JIe

112 Pemenue 3amau 21.02
O06o011eHre U cucTeMaTu3alys 3HaHU| 1o

113 " ! 21.02
TeMe "DIeKTpUIecKoe moje
KonTponpHas padboTa mo teme

114 HOHTP P ! 22.02

DIIEKTPUUYECKOE TI0JIE

Cuia Toka. [TocTosiHHBIN TOK. Y CIOBHS

115 CyILIECTBOBAHUS ITOCTOSTHHOTO 26.02
AIIEKTPUIECKOTO TOKA

116 Hcrtounuku Toka. Hanpspkenne u 31C 27.02
3akon OMa 1 yJacTKa HEeTH.

117 PR yRaeTEa I 28.02
DNEKTPUUECKOEe CONIPOTUBIICHHE
3aBUCHMOCTh COMTPOTUBIICHUS OJJHOPOTHOTO

118 MPOBOJHUKA OT €r0 JUIMHBI U TUIOIIA/IA 28.02
MOTIEPEYHOTO CCUCHUS
Y enbHOe COMPOTUBIICHHUE BEIIECTBA.

119 ! P - 29.02
Pemenue 3anau
[TocnenoBarensHOE, MapaIebHOE,

120 8 > 1D 4.03

CMCHIAHHOC COCANMHCHUC ITPOBOAHHUKOB




Pacuér pa3BeTBIEHHBIX MIEKTPUIECKUX

121 1 5.03
nenei. [IpaBuna Kupxroga

122 Pemenue 3amau 1 6.03
PaboTa 351eKTpruecKoro Toka. 3aKkoH

123 P 1 6.03
Hoxoyns —Jlenua

124 Pemenue 3amau 1 7.03
MOIIHOCTB 3JEKTPUIECKOTO TOKA.

125 TennoBast MOIIIHOCTB, BbIAEIIEMas Ha 1 11.03
pesucrope

126 Pemenue 3amay 1 12.03
3J1C u BHYTpEHHEE COIIPOTUBIICHUE

127 i yTp P 1 13.03
ACTOYHHUKA TOKA
3axkod Oma i1 moJIHOoH (3aMKHYTOM

128 A (3amKHyTOi) 1 13.03
AJICKTPUICCKOM 1IN

129 Pemenue 3amau 1 14.03

130 MoIHOCTh UCTOUHHUKA TOKA 1 18.03

131 KopoTkoe 3ambIkaHue 1 19.03

132 Konnencarop B 11enu nNoCcTOSSHHOTO TOKa 1 20.03

133 Pemenue 3amau 1 20.03
Pemenne 3amau nmo teme "I1oCcTOSTHHBII

134 AT IO 1 21.03
IIEKTPUICCKUI TOK
Pemenue 3amau nmo teme "IlocTOSITHHBIIH

135 AanmoT 1 3.04
AIIEKTPUIECKUI TOK
Pemenue 3agad mo teMme "IlocTOSHHBIN

136 AGTHO T 1 3.04
AIIEKTPUIECKUI TOK
O0001eHne 1 cucTeEMaTU3aIMs 3HAHUI 110

137 - ! 1 4.04

teme "[locTOsHHBIN 21eKTpuuecKuil ToK"




138

KontponsHas pabora o Teme
"I[TocTOAHHBIN NEKTPUUECKUN TOK"

8.04

139

140

141

DeKTpuiecKas IpOBOJUMOCTD Pa3IMYHBIX
BEIIECTB. DIEKTPUUYECKHI TOK B METaJLIAX. 1
CBepx1npoBOAUMOCTb

DJIEKTPUUYECKUH TOK B paCTBOpaxX U
paciuiaBax 3JeKTpoiauToB. 3akoHbl Dapanes 1
JUISL 3JIEKTPOIN3a

DneKTpuueckuil Tok B razax. [lnasma 1

9.04

10.04

10.04

142

143

DNEKTPUUECKUH TOK B BaKyyMe.
Baxyymubie mprOopbl

BHGKTpI/I‘IeCKI/Iﬁ TOK B IIOJIYIIPOBOAHHUKAX

11.04

15.04

144

145

[HonynpoBoaHKUKOBBIE TPUOOPHI

dusnueckuil NpakKTUKYM 10 TeMe
"M3MepeHune cuiibl TOKa U HAMPSKEHUS B
e TOCTOSTHHOTO TOKA MPH MTOMOIIN
AQHAJIOTOBBIX U IU(PPOBHIX U3MEPUTEIBHBIX
npuOopoB" uian "3HaKOMCTBO ¢ IUPPOBOI
naboparopueit o pusuke. [Ipumepst
U3MEepeHUs: PU3NUECKUX BEIUYHH MIPU
MOMOIIIM KOMITBIOTEPHBIX J1aTYUKOB"

16.04

17.04

146

Pu3NYecKuil TPAKTUKYM 110 TEME
"N3yueHne HepaBHOMEPHOTO IBMKEHUS C
LIEJIBbIO OIIPENIETICHNSI MTHOBEHHOMN
ckopocTH"

17.04

147

Pu3NYecKuil TPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHus Mpu 1
PSIMOJIMHEHHOM paBHOYCKOPEHHOM

18.04




IBWKEHUH 110 HAKJIOHHOHN MIOCKOCTH' MIIH
"UccnenoBanve 3aBUCUMOCTH ITYTH OT
BpEMEHH ITPU PaBHOYCKOPEHHOM
nBMxeHun"

148

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue ycKopeHHus cBOOOIHOTO
nanenus" win "M3ydeHue nBr>KeHUs Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

22.04

149

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3yuenure qBUKEHUS TeJa IO OKPY>KHOCTH
C IIOCTOSIHHOM IO MOJ1YJIIO CKOPOCThIO" MIIH
"HccnenoBanue 3aBUCUMOCTH ITEpHO/Ia
oOpaleHnss KOHUYECKOI0 MasiTHUKA OT €ro
napameTpoB"

23.04

150

151

152

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHue paBHOAECHCTBYIOIEH CHIIBI
IpY ABMKEHUH OpycKa Mo HaKJIOHHON
miockocTy" wi "lIpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHH JIBUKEHUS OpycKa
10 HaKJIOHHOM TUIOCKOCTH Ha 3aJJaHHOE
paccTosiHue OT ero Macchl”

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"UccnenoBaHue 3aBUCHMOCTH CHUI
YIPYTOCTH, BOSHUKAIOIINX B IIPYKUHE U
pPEe3MHOBOM 00pasiie, oT ux aedopmaru”
niy "3ydeHne NBUKEHUs CUCTEMBI TE,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepe3
n€rkuit 010K"

Pu3n4eCcKuil IPAKTUKYM 110 TEME

24.04

24.04

25.04




153

"U3mepenue kodpuimenta TpeHus mo
BEJIMYMHE YIII0BOTO Ko duiinenrta
3aucuMocT FTp(N)" wm "UccnenoBanue
JBUXKEHHS OpyCcKa M0 HaKJIOHHOU
IUIOCKOCTH C MIEPEMEHHBIM K03 PUIieHTOM
Tperust" win "M3yuenue ABMKEHUS Ipy3a
Ha BaJly C TpeHHEM"

Ou3nyecKkuil MPakTUKYM IO TEME
"UccnenoBanue ycnoBUil paBHOBECHS
TBEPOrO Tella, UMEIOIIET0 OCh BpalleHus "
wiu "KoHCcTpynpoBaHue KPOHIITEHHOB U
pacuér cun ynpyroctu" unu "M3yuenue
YCTOMYMBOCTU TBEPIOTO TeJIa, UMEIOIIIETO
TJI0IAJh OTIOPHI"

20.04

154

155

dusnueckuil NpakKTUKYM 10 TeMe
"N3MepeHne UMITysbca Tena mno
TopMo3HOMY TTyTH" i "V3Mepenue cubl
TATH, CKOPOCTU MOJIENH AJIEKTPOMOOMIIS U
MOIIIHOCTH cuiIbl TAru" win "CpaBHEHHE
WU3MEHEHHUS UMITyJIbCa TeJla C UMITYJIbCOM
cuibl" nin "MccnenoBanue coxpaHeHUs
MMITyJIbCa MPU yIIPYyroM B3auMoaencTsun"
wim "M3MepeHne KUHETUYECKOM dHEprun
T€Na 1o TOPMO3HOMY ITyTH"

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"N3y4eHne n30TEpMUUYECKOTO MpoIiecca
(peKOMEHJ0BaHO UCTOIb30BAHUE
udpoBoii taboparopun)" unn "M3yuenue
n30X0pHOro npouecca" win "M3ydenune

30.04

2.05




n3o00apHoro npouecca" unu "[IpoBepka
ypaBHEHUS COCTOSIHUSA"

156

157

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue yaenbHol TenaoéMKocTu" i
"UccnenoBanue mpoliiecca OCThIBaHUS
Bemiecta" unu "MccnenoBanue
aguabatHoro nporecca” win "M3ydeHue
B3aMMOCBSI3H SHEPTUU MEXKMOJIEKYISIPHOTO
B3aMMOJICHCTBUS U TEMIIEPATYPhI KUTICHUS
JKAIKocTen"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3yueHne 3aKkOHOMEPHOCTEN UCTIapeHUs
x)uakocren" win "M3mepenue yaenbHOU
TEIJIOTHI IJIaBJIeHus Jbaa" win "U3yuenue
CBOMCTB HACBHIIIEHHBIX MApOB" WU
"N3mepenne abCOMOTHOMN BIaKHOCTU
BO3JlyXa U OIIEHKa MacChl TIapOB B
nomenieHnn". Uzmepenne kodgpuirenta
MOBEPXHOCTHOTO HATSHKEHUS

6.05

7.05

158

159

Du3nUeCKU IPAKTUKYM I10 TEME
"HaGnronenue mpeBpaiieHus SJHepruu
3apsKEHHOT0 KOHEHCATOpa B SHEPTHIO
n3nydeHus ceeroauona’ win "M3yduenue
MPOTEKAHUA TOKA B LIEMH, COAEpKAIIEH
KoHAeHcarop' uin "Pacnipenenenue
Pa3HOCTH MMOTEHLIMAJIOB (HANPSKEHUs ) IpU
MIOCJIE0BATEIBHOM COEINHEHUN
KOHJIEHCAaTOpoB"

Pu3NYecKuil TPAKTUKYM I10 TEME

8.05

8.05




160

161

162

"UccnenoBaHue CMEIIAHHOTO COCIMHCHMS
pesuctopoB” uwin "M3Mepenue yeabHoro
COTPOTHUBIICHHUS MPOBOTHUKOB" WIITH
"UccnemoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HaIPSKEHUS JUTsI JIAMIThl HaKaJTuBaHUs"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaGnronenue anekTpoiaun3a’ wim
"NU3mepenue 3apsiia OJHOBAICHTHOTO HOHA"
nnu "UcciaenoBanne 3aBUCUMOCTH
COIIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypbl” wiu "CHATHE BOJIBT-
aMIIEPHOI XapaKTepUCTUKU Auoaa"

PesepBusiit ypok. O60011eHNE U
CUCTEeMaTH3alMsl 3HAaHHH 110 TeMe
"Kunematuka"

PeseprubIit ypok. O60011eHNE U

CHUCTEeMaTH3allvsl 3HaHUH 10 TeMe
"Inaamuka"

13.05

14.05

15.05

163

Peseprubiit ypok. O60011eHIE U
cucreMarusanus 3Haguii mo reme "Cratuka
TBep0ro Tena'

15.05

164

165

166

Peseprubiit ypok. O60011eHIE U
cHUcTeMaTU3alus 3HaHU Mo Teme "3aKOHbI
COXpaHEHHUs B MEXaHUKE"

PesepBHrIit ypok. O600IICHHE U
cucTeMarusanusa 3HaHui 1mo Teme "OCHOBEI
MOJIEKYJISIPHO-KMHETUYECKON Teoprn"

PesepBHelit ypok. O6001ICHHE U
cUCTEeMaTH3allKs 3HAaHUH 110 TeMe

16.05

20.05

21.05




"Tepmonunamuka. TeniaoBbie MalIuHbI"

167

168

169

PesepBHbIil ypok. O0001ICHHE U
CUCTEMAaTH3alMsl 3HAaHUM 110 TeMe
"ArperaTHble COCTOSIHHSI BELLIECTBA.
®dazoBble Iepexon"

PesepBHbIil ypok. O0001ICHHE U
CUCTEeMaTH3alusl 3HaHH 10 TeMe
"DnexkTpuueckoe mosie"

PesepBuslit ypok. O60011eHNE U
CUCTEeMaTH3alMsl 3HAaHHH 110 TeMe
"[TocTOAHHBIN NEKTPUUECKUN TOK"

22.05

22.05

23.05

170

PesepBHeIit ypok. O000IICHHE 1
cucreMarus3anus 3Hagui mo teme "Toku B
pa3JIMYHBIX cpeaax"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

16







