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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma no ¢usuke Ha ypoBHE cpenHero oouiero oopa3oBanus pazpaboTaHa Ha OCHOBE
MOJIOKEHHUH U TpeOOBaHUM K pe3yJbTaTaM OCBOSHHSI OCHOBHOW 00pa30BaTeIbHON MPOTPAMMBI,
npencrasiaeHHbXx B PI'OC COO, a takxke ¢ yuétoMm ¢enepaibHOi pabodel IporpaMMBl
Boctiutanus v Konuenmuu npenonaBanus yaeonoro npeamera «dusnka» B 00pa3oBaTeIbHBIX
opranusanusax Poccuiickoit @enepanuu, pean3yonux OCHOBHbIE 00pa30BaTEIbHbIE IPOTPAMMBI.

[Iporpamma no ¢usmke onpenenser oos3aTeIbHOE MPEIMETHOE COICP)KaHUE, YCTAHABINBACT
PEKOMEHAYEMYIO IOCIEI0BATEILHOCTh U3YYEHHSI TEM U Pa3AeioB y4eOHOro mpeaMera ¢ y4EToM
MEXIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBS3€H, JIOTHKM Y4eOHOTO Ipolecca, BO3PACTHBIX
ocobOeHHocTel oOyuaromuxcs. [Iporpamma no ¢usuke Aaét mpeacTaBiIeHUe O MENsIX, COEePKaHNH,
oOuieil ctparerun OOy4YeHHs, BOCHUTAHMSI U PAa3BUTUS OOYYAIOIIMXCS CpENCTBaMU Y4eOHOTO
npenMera «Pu3nka» Ha yriiyoaéHHOM YpOBHE.

N3yuenne kypca ¢u3uku yriyOJE€HHOTO YpOBHS IO3BOJIIET PEaqU30BaTh  3a7a4vu
npodeccuoHaIbHON OpHEHTAllMK, HANpaBJIE€HO Ha CO3JaHHE YCIOBUW [UIsl TPOSIBICHUS CBOUX
MHTEJJIEKTYaJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEN KaKIbIM OOY4aromMMCs, KOTOpble He0OXO0IUMBI
JUIS IPOJIOJKEHUST 00pa30BaHUs B OpraHU3aIUsaX MPoPecCHOHATILHOTO 00pa30BaHus M0 Pa3IMuHbIM
(UBUKO-TEXHUYECKUM U MHKEHEPHBIM CHEIMATbHOCTSM.

B nporpamme no ¢u3suke onpenenstoTcs miIaHupyeMble pe3ylbTaThl OCBOEHUS Kypca (PU3HKU
Ha YpPOBHE CpEIHEro O0Iero oOpa3oBaHWsS: JIMYHOCTHBIC, METalpeAMETHBIe, TpeJIMEeTHbIe (Ha
yriyosnéHHOM ypoBHE). HaydyHO-METOM0JOTHYECKOW OCHOBOW i pa3paboTKH TpeOOBaHUN K
JUYHOCTHBIM, METANPEIMETHBIM ¥ TIPEJAMETHBIM pe3ylbTaTaM OOYYarolIuXcs, OCBOUBIINX
nporpammy 1o (pu3UKe Ha YpOBHE CPEAHETO 00111eT0 00pa3oBaHus Ha yri1yOnEHHOM yPOBHE, SIBIISCTCS
CHCTEMHO-CATEIIBHOCTHBIN TOJIXOI.

[Iporpamma 1o ¢u3MKe BKIFOYACT:

IUIAaHUPYEMBbIE PEe3yabTaThl OCBOCHHS Kypca (U3UKU Ha yriIyOJE€HHOM ypOBHE, B TOM YHCIIE
MpeIMETHBIEC PE3yabTaThl MO roJlaM O0yYeHHUS;

COACPpIKAaHNC yqe6Horo npeameTa «DPu3uKay 1o rogaM O6yLIeHI/IfL

[Iporpamma o pusuke MMeeT NPUMEPHBINA XapaKTep U MOXKET ObITh UCIOJIB30BaHA YUUTEIIMU
(U3HMKY 7151 COCTaBJICHHsSI CBOMX Pab0oYHX MpOTrpamM.

HporpaMMa 10 (I)I/I3I/IKC HC CKOBBIBACT TBOPYCCKYHO MHULIUATUBY y‘IHTeJ’Ieﬁ H IIpCaoCTaBJIsACT
BO3MOXHOCTH MJIA paiu3allii pa3/IMYHbIX MCTOIUYCCKUX IMOAXO0J0B K IIPCIIOJaBaHUTO (bHSPIKPI Ha
er'Iy6J'IéHHOM YPOBHE IIpHU YCIIOBHUH COXPAHCHUSA 00s13aTEIbHON YacTH COZACpIKaHUA KypcCa.

dusmnka Kak Hayka 0 HamOosee oOLIMX 3aKOHAaX MPUPObI, BBICTyNAas B KauyecTBE y4eOHOIO
npeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIQJ B CHUCTEMY 3HaHUI 00 OKpy»KaroleM MHpe.
HIkosbHBINA Kypc (GU3UKU — CUCTEMOOOPa3 YL sl €CTECTBEHHO-HAYYHBIX YU€OHBIX ITPEIMETOB,
MOCKOJIBbKY (DPM3MYECKHE 3aKOHBI JIEKaT B OCHOBE IPOLIECCOB U SIBJICHUH, M3Y4aeMbIX XUMHEH,
Ouonoruei, puznyeckoi reorpapueil U actpoHomueil. Mcnonap3oBaHHEe UM aKTUBHOE NMPHUMEHEHUE
(bu3nUecKnX 3HAaHUH ONPEIeNNII0 XapakTep u OypHOe pa3BUTHE pa3HOOOpa3HBIX TEXHOJIOT U B chepe
SHEPreTUKH, TPAHCIOPTA, OCBOEHUS KOCMOCA, IOIYYEHUs HOBBIX MAaT€pHAIOB C 3aJaHHBIMH
cBoiictBamu. M3yueHne (U3MKU BHOCUT OCHOBHOW BKJIaJ B ()OPMHPOBAHUE €CTECTBEHHO-HAYUHOM



KapTUHBI MEpa 00yUaIonIerocs, B pOPMUPOBAHIE yMEHUN MIPUMEHSTh HAyYHBIA METOT TO3HAHUS TIPH
BBITIOJTHEHUH MU YYEOHBIX HCCIICIOBAHMIA.

B ocHoBy kypca (pu3uKu Ha ypoBHE CpeaHEro oOIiero oOpa3oBaHUS MOJIOKEH P UICH,
KOTOPBIEC MOKHO pacCMaTPUBATh KaK MPUHIIMIIBI €r0 TOCTPOCHHUS.

Hoea uyenocmuocmu. B COOTBETCTBUM C HEW KypC SIBIIECTCSA JIOTHMYECKH 3aBEPIIEHHBIM, OH
COJICPKUT MaTepHual U3 BCEX DPa3lesioB (PHM3MKH, BKIIOYACT KaK BOIMPOCHI KIACCHYECKOH, TaK U
COBPEMEHHOU (PU3UKU.

Hoea cenepanuzayuu. B cooTBETCTBUU C HEW Marepual Kypca (puU3MKu 0ObEIUHEH BOKPYT
¢uznueckux teopuid. Begymum B Kypce siBisieTcss GOpMUPOBAHNUE MPEACTABICHUN O CTPYKTYPHBIX
YPOBHSX MaTepuH, BEIIECTBE U MOJIE.

Hoea zymanumapuszayuu. E€ peannsanus IIPEANOJaracT MCIOJIb30BAHUE T'yMaHUTapHOTO
NnoTeHIMana (U3NUECKON HayKH, OCMBICIEHUE CBSA3U pa3BUTUS (PU3UKU C pa3BUTHEM OOIIECTBA, a
TaK)Xe C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU U 3KOJOTHYECKUMHU MPOOIeMaMH.

Hoea npuknaonoii nanpasenennocmu. Kypc ¢bvzuku yrinyOn€HHOTO YpOBHS MpEINOJiaraet
3HAKOMCTBO C ITUPOKUM KPYrOM TEXHUYECKUX U TEXHOJOTHUECKUX MPHIIOKEH M N3YICHHBIX TCOPUI
n 3akoHOB. [Ipm 3TOM paccmaTpuBarOTCS Ha YpPOBHE OONIMX MPEJCTAaBICHUH M COBPEMEHHBIE
TEXHUYECKHE YCTPOUCTBA, U TEXHOJIOTHH.

Hoea rKonozuzayuu peanusyercsi TMOCPEICTBOM BBEICHMSI DJIEMEHTOB  COJEp)KaHUS,
MOCBAIMIEHHBIX HKOJIOTMYECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBl C Pa3BUTHEM
TEXHUKH U TEXHOJIOTHM, a Takke 0OCYXJeHUs MpoOJieM palMOHAIBLHOTO MPHPOIONOIL30BaHUS U
9KOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHue coaepkaHus MPOrpaMMbl MO (PHU3UKE JOKHO OBITh MOCTPOCHO HA MPHUHIIMIIAX
CUCTEMHO-AEITEeIbHOCTHOTO moaxoAa. s ¢u3uku peanuszanus 3TUX NPUHIUIOB Oa3upyercs Ha
UCIOJIb30BAHUN CaMOCTOSITEIBHOTO OJKCIIEPUMEHTa KaK IOCTOSHHO JeWCTBYIoIIero (akropa
yueOHoro mporecca. s yriyonéHHOro ypoBHSI — 3TO CUCTEMa CaMOCTOSATEIbHOIO YUEHHYECKOTO
SKCIEPUMEHTa, BKJIIOYAIOMIEr0 (POHTAIbHBIE YUYEHHYECKHE OIBITHI NPU H3Y4YEHUH HOBOTO
Matepuaina, jJabopaTtopHble pabOThl U pabOTHI MpakTHKyma. lIpu 3TOM BO3MOXKHBI /Ba CHocoba
peannzanuu pU3NUYECKOTo MPaKTUKyMa. B mepBom ciydyae npakTUKyM IpOBOJUTCS MO0 B KoHIlEe 10
u 11 xnaccoB, 1160 Ocie NEPBOTO U BTOPOTO TOTYTOIMH B KXKIOM U3 3TUX Ki1accoB. Bropoii crioco6
— 3TO MHTErpamus padoT MpakTHKyMa B CHCTEMY JaOOpaTOpHBIX padOT, KOTOpbIE MPOBOMISITCS B
mpouecce wu3ydeHus pasgena (temsl). [Ipm stomM mox paboTamMu TpPaKTHKyMa MOHHMAETCS
CaMOCTOSITENIbHOE MCCIIE0BaHNE, KOTOPOE MPOBOJUTCS MO PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO
BHJIa €3 MOIIaroBO HHCTPYKIUH.

B nporpamme mo ¢usuke cucteMa y4€HHYECKOTO HKCIEPUMEHTa, Ja0opaTOpHBIX padoT H
MPAaKTUKyMa IpeJICTaBleHa €IUHBIM NepeuyHeM. BpiOop TeMaTuku A 3TUX BUJOB YYEHHYECKHX
MPAKTUYECKUX PabdOT OCYIIECTBISIETCS Y4YaCTHHKaMU 0Opa30BaTENIbHOrO Ipolecca HMCXOIsd U3
0COOEHHOCTEH MOYpPOYHOIO IUIAHUPOBAHMS W OCHaIleHus KaOuHera ¢usuku. Ilpu sToMm
oOecrieunBaeTcss OBJIJIEHUE OOYYAIOUIMMHCA YMEHUSAMH MPOBOJUTH MpPsIMbIE M KOCBEHHbBIE
W3MEPEHUs1, UCCIIEJOBAHUS 3aBUCUMOCTEH (PU3MUECKUX BETTMUMH U TIOCTAHOBKY OIBITOB I10 TPOBEPKE
IIPETI0KEHHBIX TUIIOTES.



bonbuioe BHUMaHUE yAEIAETCS PELICHUIO PACYETHBIX U KAYECTBEHHBIX 3a1a4d. [Ipu stom s
pPacUETHBIX 3a/1a4 MPUOPUTETOM SIBIISTFOTCS 331a9U C SIBHO 33/1aHHOM 1 HESIBHO 33JJaHHOU (PU3HUYECKOM
MO/IEJIBbIO, TIO3BOJIIOLIME TPUMEHSATh U3yYEHHbIE 3aKOHbI U 3aKOHOMEPHOCTH KaK U3 OJIHOTO pa3zeiia
Kypca, TaKk M HHTETPUpPYS NPUMEHCHHE 3HAHUW W3 Pa3HbIX pa3nenoB. 11 KauyeCTBEHHBIX 3adad
MIPUOPUTETOM SIBJISIFOTCSI 3aJIaHUSI HA 00BsICHEHUE/TIPE/ICKa3aHNe MPOTEKAHUS (PU3NICCKUX SIBICHHIA
U TIPOIIECCOB B OKPYKAIOIICH >KM3HHU, TpeOyrommue BbIOOpa (PU3NUCCKOW MOJEIH IS CHTYallUd
MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpeboBanusimu ®I'OC COO k MarepHaIbHO-TEXHHUECKOMY 00eCTIeueHHIO
yueOHOro mpomecca Kypc (U3MKM yriIyOln€HHOrO YpPOBHSA HA YPOBHE CPEJHEr0 OOIIero
00pa3oBaHus TOJDKEH M3Y4aThCsl B YCIOBHX MPEIMETHOTO KaOuHeTa. B kabuHere pusuku 10mKHO
ObITh HEOOX0AMMOE JTAaOOpaTOpHOE 00OPYAOBAHME JJISl BBINOJHEHUS YKa3aHHBIX B IPOrpaMMe IO
¢u3uKe YYEHMUYECKHUX OIbITOB, JIAOOpaTOpHBIX paboT u paboOT NpPaKTHKyMa, a TaKxke
JEMOHCTPAIMIOHHOE 000PYI0BaHUE.

JlemoHcTparionHoe  obopynoBanue (GopMupyercs B COOTBETCTBHM C  MPUHIIUIIOM
MHUHUMAJILHOU JOCTAaTOYHOCTH H oOecrieunBaeT IMOCTAHOBKY MNEPCUHUCIICHHBIX B IIpOorpaMMeE I10
CI)I/ISI/IKG KIIFOUYEBBIX }ICMOHCTpaHI/Iﬁ A4 UCCIICAOBaHUA H3y4aCMbIX SBJICHUN W mponeccosB,
OMITUPUYICCKUX U CbYHJIaMeHTaIH)HI)IX 3aKOHOB, HX TCXHUYCCKUX HpHMeHeHHﬁ.

JlaGoparopHoe oOopyaoBaHHE AJIsl YUEHUUYECKHX MPAKTUUYECKUX paboT (hopMupyeTcs: B BHJE
TEMaTUYEeCKHX KOMIJIEKTOB M 00eCIIeunBaeTcs B pacuéTe 0OJHOr0 KOMIUIEKTa Ha ABYX 00YyJarolIuXCs.
Temarnueckue KOMIUIEKThI J1a0OpaTOPHOTO OOOpPYIOBaHUS JIOJDKHBI OBITh TOCTPOEHBI Ha
KOMIUIEKCHOM HCIIOJIb30BaHUM aHAJOIOBBIX M IM(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
M3MEPUTENBHBIX CUCTEM B BUJE LIU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMH TIEISIMU U3YYCHHS (PUBHKH B 00IIEM 00pa30BaHUM SBIISIOTCS:

(dbopMHpoBaHHEe MHTEpECa U CTPEMJICHUS OOydYaloIMXCsl K HAYYHOMY H3YUEHHUIO MPUPOJIBL,
Pa3BUTHE UX UHTEIUIEKTYaJbHBIX U TBOPUYECKHX CIIOCOOHOCTEI;

Pa3BUTHUC HpeI[CTaBJ'IeHI/Iﬁ 0 HAYYHOM MCTOAC ITO3HAHUA U (bOpMI/IpOBaHI/Ie HCCICO0OBATCIIBCKOI'O
OTHOIICHUA K OKPY>KarOIVM SIBJICHUAM;

(hopMHpOBaHKE HAYYHOT'O MUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHs OCHOB CTPOCHHS MaTepun
1 (yHIaMEHTAIBHBIX 3aKOHOB (DU3HKHU;

(1)OpMI/IpOBaHI/IC YMCHI/Iﬁ OOBSACHATL SBJIECHHUSA C HCIOJH30BAaHHEM (1)I/I3I/I‘IGCKI/IX 3HaHHH |
HAaYYHBIX TOKAa3aTCJIbCTB,

(dhopMupoBaHHe TPEICTABICHUNA O posid (PU3UKU IS PA3BUTHUS JIPYTUX €CTECTBEHHBIX HAYK,
TEXHHUKH ¥ TEXHOJOTHUH;

pa3BUTHE MTPEICTABICHUN O BO3MOXKHBIX cepax Oyaymien mpoheccuoHaIbHON AEATeNbHOCTH,
CBSI3aHHBIX € (PU3UKOM, TOJArOTOBKA K AaJbHENUIIEMY OOYUEHHIO B 3TOM HalpaBJICHUH.

JlocTrxkeHne 3TUX 1ieNiell 00ecTieYnBaeTCs pelieHneM CIEAYIONINX 3a7a4 B IPOLIECCE U3YICHHUS
Kypca (pU3MKK HA YpOBHE CpelHEro oOIero o0pa3oBaHus:



pUOOPETEHNE CUCTEMBI 3HaHUH 00 00INX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX,
BKJIIOYAsk MEXaHUKY, MOJICKYSIPHYIO (PU3HKY, 3JEKTPOJIMHAMHKY, KBAHTOBYIO (DU3UKY M 3JIEMEHTHI
actpodusukw;

(dbopMHpOBaHWE YMEHHUN MPUMEHSTH TECOPETHYECKHUE 3HAHUS I OOBSCHEHHS (PU3MUIECKHX
SIBICHUM B IPUPOJIC U JUISL IPUHATHUS IPAKTUYECKUX PENICHUI B TOBCEIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB PEUICHHS Pa3IMYHBIX 33/1a4 C SIBHO 3aJlaHHON (DU3NYECKON MOJEIbIO,
3ajJa4, MoApa3yMeBaIOIINX CAMOCTOSITEIIFHOE CO3/JaHne (PU3NUECKON MOJIENH, aJICKBAaTHON YCIOBHSIM
3aJ1a4uM, B TOM YHUCJIE 3a/1a4 UHKEHEPHOTO XapaKTepa;

MOHMMaHWe (U3UYECKUX OCHOB U TPUHIMIIOB JEUCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTHYECKUX MPOIIECCOB, MX BIUSHUS HA OKPYXKAIOIIYIO CPEIY;

OBJIQJIECHUE METOJAAMH CaMOCTOSITEJIbHOIO IUIAHUPOBAHUS M TMPOBEACHUS (PU3MUYECKHUX
SKCIEPUMEHTOB, aHajiu3a W HHTEepOpeTrauud HHPOpMalMK, OIpPENeNIeHHUs JOCTOBEPHOCTH

MOJIyYEHHOTO pe3yJbTaTa;

CO3/IaHUE YCJIOBUM JJISI Pa3BUTHSL YMEHUM MPOEKTHO-UCCIEA0BATENbCKON, TBOPUYECKOMN
JEATEIIbHOCTH;

pa3BuTHE UHTEpeca K chepam MpoPecCHOHATIBEHON eI TEIbHOCTH, CBSI3aHHOM C (PU3HKOM.

B cootBerctBum ¢ tpeboBanusmMu ®I'OC COO yrinyOn€HHBIN ypoBEeHb HU3y4YeHHUsS yueOHOTO
npeamera «®du3nkay Ha ypoBHE cpeaHero ooOImero oOpa3oBaHHS BHIOMpaeTCs OOydJarOIIMMUCH,
TUTAHUPYIOIIAMH TIPOJIOJDKEHUE 00pa30BaHUsI 1O CHEIHATHHOCTIM (PU3HKO-TEXHHUECKOTO PO (HUIIS.

Ha w3yuenue Qusuku (yriyOn€éHHBIH YpOBEHB) Ha YPOBHE CpPEAHEro oOmiero oopa3oBaHUs
otBoautcs 340 vacoB: B 10 kimacce — 170 gacoB (5 yacoB B Henento), B 11 kimacce — 170 gacoB (5 yacoB
B HEJIETIIO).

[Ipemiaraemserii B nporpamme mo (hU3HMKE MEPEeYeHb JTA00OPATOPHBIX M MPAKTUYECKUX PadOT
SIBIISICTCSI PEKOMEHIOBAaHHBIM, YYHUTEIb JeIacT BRIOOP MPOBEICHHUS JIA00OPATOPHBIX PA0OT U OTIBITOB C
Y4€TOM WHIUBUAYATBHBIX OCOOCHHOCTEH 00yJatOIuXCsl.

COJAEPKAHUE OBYYEHUA
10 KJIACC

Pa3nen 1. Hay4Hblil MeTOX HO3HAHUS IPUPOABI.

®dusznka — (I)YH,Z[aMeHTaJ'ILHaH HayKa O IIpuponae. Hay‘lHBII\/’I MCETOJA IIO3HAHHUA MW MCTOIbI
HUCCICIJOBaHUA CI)I/I3I/I‘leCKI/IX SIBIICHUH.

DKCIIEpUMEHT U TeopHsl B Ipoliecce Mo3HaHMs npuponbl. HabmtoneHne u 3KCIEpUMEHT B
busuke.

CnocoObl HU3MCPCHUA (I)I/ISI/ILICCKI/IX BCIIMYHH (aHaJ'IOFOBBIC )51 I_II/I(I)pOBLIe HU3MCPUTCIIBHBIC
HpI/I60pLI, KOMITBIOTCPHBIC JATYNKOBLIC CI/ICTGMBI).



[MorpemrHocty n3MepeHuil pU3NUECKUX BeIUYHH (a0COIIOTHAS U OTHOCUTENbHAS).
MopenupoBanue (GpU3MYECKHX SBICHUH M MPOILECCOB (MaTepuanbHas TOYKa, aOCOJIOTHO
TBEPOE TEJO, UCAIbHAS JKUJKOCTb, WJCAJIbHBIN Ia3, TOUEUHbIN 3apsn). ['unoreza. dusnueckuii

3aKOH, I'paHHlbl €ro IPUMCHUMOCTH. dusnueckas TCOpUsl.

Ponr m mecto ¢u3uku B (GOPMUPOBAHMU COBPEMEHHON HAyyHOM KapTHHBI MUpa, B
MIPAKTUYECKOU IEATEIbHOCTH JIFOICH.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomul, npaKmuKym.

N3mepenue cuibl TOKa M HAIPSDKEHUS B LIEMN MOCTOSIHHOTO TOKa MPY MOMOIIY aHAJIOTOBBIX U
U (POBBIX U3MEPUTETIHHBIX TPUOOPOB.

3HakoMCTBO ¢ LHU(ppoBoi sabopatopueit mo ¢usuke. [Ipumepsl nM3MepeHUs QPUINUECKUX
BCJIMYMH IMPU MOMOIIN KOMIIBIOTCPHBIX JATYUKOB.

Pa3nena 2. Mexanuka.
Tema 1. Kunemamuka.

Mexanudeckoe aBuxeHrne. OTHOCUTEIBHOCTh MEXaHNYECKOTO ABMKeHUs. CucTema oTcuETa.

[Ipsimast u oOpaTHas 3a7a91 MEXaHUKH.

Paanyc-BekTop MaTepruanbHOM TOYKH, €r0 MPOEKIIMU Ha OCU CUCTEMBI KOOPAUHAT. TpaeKTopusl.

[lepemenienue, CKOpOCTh (CpeAHSsI CKOPOCTb, MTHOBEHHAass CKOPOCTb) M YCKOpEHHE
MaTe€pUaIbHOM TOYKH, MX MPOEKIHMH HA OCU CUCTEMBI KoopAuHaT. CI0)KEHHE NepeMElIeHUN M

CJI0’KE€HUE CKOPOCTEH.

PaBHOMepHOE U PaBHOYCKOPEHHOE MNPSMOJUHEHHOE [BHXKEHHE. 3aBHCUMOCTh KOOPIHMHAT,
CKOPOCTH, YCKOPEHUS U MMYTH MaTepUaIbHON TOYKU OT BPEMEHU U UX IpaUKH.

CBoOosHOE mazieHue. YCKOpeHue cBOOOTHOTrO MajieHus. J[BrkeHue Tena, OpPOIIEHHOTO IO
YIJIOM K TOPU30HTY. 3aBUCHMOCTH KOOPIHMHAT, CKOPOCTH M YCKOPEHMsI MaTepUAIbHON TOYKU OT
BPEMEHH U UX rpauKu.

KpuBonuneiinoe apmwkeHue. J[BHKeHHE MaTEpHATbHOM TOYKU IO OKPY>KHOCTH. YTJOBas H
nuHeitHas ckopocTh. Ilepmon u wacrota oOpamieHus. lleHTpocTpemuTensHoe (HOpPMaIbHOE),

KacaTCJIbHOC (TaHFCHI_[I/IaJ'IBHOC) U MOJIHOC YCKOPCHUC MaTCpHaHLHOﬁ TOYKH.

Texanueckue yCTpOﬁCTBa U TCXHOJIOTHYCCKHUEC NPOUECCChI: CIMAOMETP, ABUKCHUC CHApPsAOAOB,
OCITHBIC, IJ_ICCTepéH"IaTBIe u peMéHHHe nepeaadyu, CKOpOCTHBIC J'II/I(I)TI)I.

Hemoncmpayuu.
Mogenb cucteMbl OTCUETA, UILUTFOCTPALIMS KHUHEMAaTUYECKUX XapAKTEPUCTUK JBUKECHUSI.

CnocoObl HUCCIIeIOBAaHUS ABUKECHUI.



WNmroctpanus npeenbHoro nepexoia i N3MEpeHNEe MTHOBEHHON CKOPOCTH.
[IpeoOpa3oBanme IBUKCHHIA C UCTIOTH30BAHUEM MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue neuxenus tesaa, OpOIIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.
Hamnpagienne cKopoCcTH Ipy JBHKEHUH 110 OKPYKHOCTH.

[IpeoOpa3oBanme yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHHE MMyTeH, TPAeKTOPUH, CKOPOCTEH MBIKEHUSI OJHOTO M TOTO K€ Tejla B Pa3HBIX
cUCTEMax OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.
N3yuenne HepaBHOMEPHOTO JBUKEHHUS C IIEJIBIO ONPECIICHUs] MTHOBEHHOM CKOPOCTH.

N3mepenune yckOpeHHs IPHU NPSMOJMHEWHOM PaBHOYCKOPEHHOM JBM)KEHHM IO HAKJIOHHOU
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH NPU PAaBHOYCKOPEHHOM JBHKEHUU.

N3mepenue yckopeHHs CBOOOIHOTO TMajeHUs (PEKOMEHJIOBAHO HCIIOIh30BaHUE MHU(PPOBOM
abopaToOpum).

N3yuenne nBmwkeHHsI Tena, OpPOIIEHHOTO TOpu30HTaNbHO. [IpoBepka THUMOTE3bI O MPSIMOM
MIPOMOPLIUOHAIBHOM 3aBUCUMOCTH MEX]y JAIIbHOCTHIO MOJETA U HAYAJIbHOM CKOPOCTHIO Tea.

N3yuenune nBMKEHUS TeJla TI0 OKPY>KHOCTH € TIOCTOSTHHOM TT0 MOJIYJIIO CKOPOCTBIO.
HccnenoBanue 3aBUCUMOCTH TMIEpHUOIa 0OpaIieHUsI KOHUYECKOTO MasiTHUKA OT €ro IapaMeTPOB.
Tema 2. /lunamuxa.

IlepBbiii 3akoH HprotoHa. MHepumanbHbie cucTemMbl OTcu€Ta. [[pUHIMI OTHOCUTENBHOCTH
lNanmnes. HennepuuaabHble CHCTEMBI OTCUETA (OTPEICTICHUE, TIPUMEDHI).

Macca Tena. Cuna. [IpuHuun cynepno3uuuu cuil.

Bropoi 3akoH HproToHa /1711 MaTepuaibHOU TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUanbHbIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJIEHTHOCTb IPABUTAIMOHHOM U MHEPTHOM MaccChl.

Cuna TspKkecTd. 3aBHCUMOCTh YCKOPEHHUsI CBOOOTHOTO MAaJICHHsI OT BBICOTHI HAJl IOBEPXHOCTHIO

IJIaHETBI U OT FCOFpa(bHHCCKOﬁ HAPOTHI. I[BI/I)KCHI/IC HEOECHBIX TEI M HUX CITYTHUKOB. 3aKOHBI
Kenﬂepa. HepBa;I KOCMHUYCCKasA CKOPOCTh.



Cuna ynpyroctu. 3akon ['yka. Bec tena. Bec tena, ABHXKYIIErocsi ¢ yCKOpeHUEM.

Cuna tpenus. Cyxoe Tperne. Cuiia TpeHUs CKOJIBKEHUS U cuiia TpeHus nokost. Koaddumment
Tpenus. Cuia CONPOTHUBICHUS NMPH JIBMKCHHUM Tela B JKUIKOCTH WJHM Taze, €€ 3aBHCHUMOCTh OT
CKOPOCTH OTHOCHUTEIHHOTO JBUKCHHUSI.

Hasnenue. ['unpocrarnueckoe nasinenue. Cuna Apxumena.

Texauueckue YCTPOﬁCTBa U TCXHOJOTHUYCCKUC TIPOUECCChI: MNOAIIUITHUKHK, ABHUXKXCHUC
HNCKYCCTBCHHBIX CITYTHUKOB.

emoncmpayuu.
Habntonenue ABM>KEHUS TN B MHEPLMAIBHBIX U HEMHEPIMAIBHBIX CUCTEMAaX OTCUETA.
[IpuHIHAIT OTHOCUTEIBHOCTH.

Kauenne nByX UHMIMHAPOB WIM IIAPOB pPa3HOM MacChl € OJUMHAKOBBIM YCKOPEHHEM
OTHOCHUTEIILHO HEMHEPIIUAIBHON CHCTEMBI OTCUETA.

CpaBHEHHE PAaBHOACUCTBYIOIIECH MPUITOKEHHBIX K TEITy CHJI C MPOU3BEICHUEM MACChI TeJla Ha
€ro YCKOPEHHUE B UHEPIMAIBHONU CUCTEME OTCUETA.

PaBeHCTBO cuIl, BOBHHKAIOMIUX B PE3YJbTAaTe B3aUMO/ICHCTBUS TEIl.

N3mepenne mMacc no B3auMOICHCTBHIO.

HeBecoMocTs.

Bec tena mpu yckopeHHOM MOAbEME U TTaJICHUH.

IleHTpoOEI)KHBIE MEXaHU3MBI.

CpaBHEHHE CHII TPEHUS TIOKOS, KAYCHUS U CKOJTBKCHHS.

Yuenuueckuii sxkcnepumenm, nadopamopuvie padbomot, nPAKMUKyMm.

N3mepenue paBHOACHCTBYIOIICH CUJT IPU ABMXKEHUU OpycKa IO HAKJIOHHOM IMIIOCKOCTH.

HpOBepKa TUII0TE3bI O HC3aBUCUMOCTH BPEMCHU JABHIKCHUS 6pyc1<a 10 HAKJIOHHOM MJIOCKOCTH
Ha 3a1laHHOC PACCTOSAHUC OT €TI0 MACCHI.

HccnenoBanue 3aBUCMMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIKX B IPYKUHE U PE3MHOBOM 00pa3siie,
OT uXx AehopmMarum.

I/I3yquHe JABHXKCHUS CUCTEMBI TCJI, CBA3aHHBIX HUTBIO, HepeKHHYTOﬁ qepe3 nErkuii OJIOK.

I/I3MepeHHe KO3(I)(I)I/II_[I/ICHT8. TPCHUA IO BCIIMYHUHE YIJIOBOTO KOS(b(bI/II_[I/ICHTa 3aBUCUMOCTH
Fa(N).



HccnenoBanue nBMKEHHUS OpycKa 1O HAKJIOHHOM INIOCKOCTU C TIEPEMEHHBIM KO3 (HUIIEHTOM
TPEHUSI.

N3yuenue nBukeHUs rpy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpHoe Teno. IlocrymarenbHoe M BpallaTteabHOE IBMKEHHE TBEPJOrO Tena.
MoMeHT cuiibl OTHOCUTEIbHO OCH BpaiieHus. Ilnewo cuibl. CrnoxeHue cuil, TPUIOKEHHBIX K
TBEpIOMY Teny. LleHTp TsxecTu Tena.

VYcnoBust paBHOBECUS TBEPAOTO Tea.

YcroitunBoe, HEYCTOMUHUBOE, O€3pa3INYHOE PAaBHOBECHE.

TexHnueckre ycTpoMCTBA M TEXHOJIOIMYECKUE MPOLECCHl: KPOHIITENH, CTPOUTEIBHBIN KpaH,
peméTyarbie KOHCTPYKIUU.

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Buns! paBHOBeCHSL.

Yuenuueckuit sxkcnepumenm, nadvopamopuvie padbomot, nPAKMUKyM.
HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TeENa, UMEIOLIEr0 OCh BPAILCHHUS.
KoncTpynpoBanue KpOHIITEHHOB U Pacy€T CUJI YIIPYTOCTH.

N3yuenue ycToOMYUBOCTH TBEPAOTO TEJIA, UMEIOILIErO IIOIIA/Ib ONIOPHI.

Tema 4. 3axoHvl coxpanenusn 6 mMexanuke.

I/IMHy.]'IBC MaTepHaHBHOﬁ TOYKH, CHUCTEMBI MAaTCPHAIIBHBIX TOYCK. L[eHTp MacCcC CHUCTEMBI
MaTCpHUaJIbHBIX TOYCK. TeopeMa O JIBUKCHHHU LICHTpPAa MacCC.

I/IMHy.]'ILC CHJIbI 1 UBMCHCHHC UMITYJIbCa TEJla.
3aKoH COXpaHCHUA NMITYJIbCA.
PeakTtuBHOE ABIKEHUE.

MomeHT HUMITYJIbCa MaTepHaanoﬁ TOYKHMH. Hpe)lCTaBJ'IeHI/Ie 0 COXpPAaHCHUHU MOMCHTA UMITYJIbCA
B OCHTPAJIBHBIX IIOJIAX.

PabGoTa cuiabpl Ha MaJlOM ¥ Ha KOHSYHOM MEpEMCIICHUH. Fpa(pnquKoe MMpEaACTaBJICHUC pa6OTBI
CHIJIBI.

MoUIHOCTE CHJIBI.



Kunernueckas sHeprus MaTepuanbHOi TOUkH. Teopema 00 N3MEHEHUH KMHETHYECKOM SHEPT U
MAaTepUaIbHON TOUKH.

IloreHnmaneHble W HeNOTeHLUanbHble cuibl. [loTeHnmanbHass sHeprus. [loreHnmanpHas
SHEprus ynpyro aepopMupoBaHHOW NpyxuHBI. [loTeHIManbHAas >HEPrus Teina B OJHOPOIHOM
rpaBUTAlMOHHOM noJje. lIloTeHnmanbHas 3Heprus Tena B IpaBUTALMOHHOM I10JI€ OJHOPOAHOTO IIapa

(BHYTpHM U BHE 11apa). Bropas kocMuueckas cKopocTb. TpeTbsi KOCMUYECKast CKOPOCTb.

CBs3b pabOTHI HETIOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHMYECKOW SHEPTHH CHUCTEMBI TEll.
3aKOH COXpaHEHMs] MEXaHUYECKOW SHEPTHH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

VpaBHenue bepHymM [ MACaTbHOW KUIKOCTH KakK CJEACTBUE 3aKOHA COXPAHEHUS
MEXaHU4YECKOM DHEPTUH.

TexHuyeckne ycTpoucTBa U TEXHOJOTUYECKHE MPOLIECCHI: IBU)KEHUE PAKET, BOJOMET, KOIED,
MPY>KUHHBINA MTHUCTOJIET, TUPOCKOII, (PUTYpHOE KaTaHUE Ha KOHBbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE IBIKEHUE.

H3mMepenmne MOITHOCTH CHUJTBI.

W3menenue sHeprum Tenia mpu COBEpPIICHUN PabOTHI.

B3aumuble npeBpanieHuss KUHETUYECKOW M MOTEHIMAILHONW SHEPTUid MpU JAEUCTBUU HA TEJIO
CHWJIBI TSDKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHepruu npyu cBOOOJHOM a/ICHUU.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKmuKym.

N3mepenue ummynbca Tena no TOpMO3HOMY MYTH.

N3mepenue cuiibl TATH, CKOPOCTH MOJIEIH AIEKTPOMOOUIISI U MOIIIHOCTH CHJIBI TSTH.
CpaBHeHUE U3MEHEHHS UMITYJIbCA TEJIa C UMITYIBCOM CUJIBL.

HccnenoBanue coxpaHeHUs1 UMITyJIbCca MPU YIPYTOM B3aUMOJICHCTBUH.

N3mepeHne KUHETUUECKOW SHEPTUH TeJla IO TOPMO3HOMY ITYTH.

CpaBHeHUE H3MEHEHHS MOTEHIINAILHON SHEPTUU MPYKUHBI ¢ pabOTON CHIIBI TPEHUSL.

OHpe,Z[eJ'IeHI/IC pa6OTBI CHUJIBI TPCHUS ITPU ABUKCHUU TCJIA I10 HaAKJIOHHOH IIOCKOCTH.



Pazgen 3. MogekyaspHas puznka u TepMOIMHAMUKA.
Tema 1. Ocrosbl MONEKYAAPHO-KUHEMUYECKOU MeOpUU.

OcHOBHBIE IIOJIO)KEHUS MOJIEKYJIsIpHO-KHHeTndueckod teopun (MKT), wux omnblTHOE
obocHoBanue. {uddys3us. bpoyHoBckoe nBmwkeHue. XapakTep ABIKECHUS U B3aUMOJICHCTBHS YaCTHUII
BelecTBa. Moieau CTpOeHus Ia30B, )KUJIKOCTEN U TBEPBIX TEN U OOBSICHEHHE CBOMCTB BEILIECTBA HA

OCHOBE 3TUX Mojeseil. Macca u pasmepsl MoJiekyn (atomoB). KonnuectBo BemiectBa. [loctosinnas
ABorazpo.

TennoBoe paBHOBecue. Temneparypa u criocoosl e€ usmepenus. [llkana temnepatyp Llenbcust.

Mopenb uieanbHOro ra3a B MOJIEKYISIPHO-KMHETUYECKOW TEOPUU: YACTHI[BI Ta3a JIBUKYTCS
Xa0TUYECKH U HE B3aUMOJECHUCTBYIOT APYT C IPYTOM.

l"azoBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Kmaneiipona. AbcomoTHas Temneparypa (Ikana
temreparyp KenbBuna). 3akon JlanpToHa. M3omporeccsl B HI€aNbHOM Ta3e C IMOCTOSHHBIM
KOJIMYECTBOM BelecTBa. [ paduyeckoe mpeicTaBieHrne H30IPOLIECCOB: U30TEpMa, U30X0pa, u306apa.
CBs3p MEXIy JABJICHUEM M CPEIHEW KMHETMYECKOW SHEPruel MOCTYNaTENIbHOTO TEIIOBOTO
JBUKEHHS] MOJIEKYJT MJI€AIbHOTO ra3a (OCHOBHOE ypaBHEHHE MOJEKYJISPHO-KHHETHUECKON Teopuu

HJICATHHOTO Ta3a).

CBs13b a0COTIOTHOM TeMIIEpaTypbl TEPMOJUHAMUYECKON CHCTEMBI CO CPEIHEW KWHETUYECKOU
SHEPrueu NOCTyNaTeJIbHOrO TEIIOBOTO JBUKEHUS €€ YacTHII.

Texnuueckue ycTpoiicTBa U TEXHOJOTUYECKUE MPOLIECCHI: TEPMOMETP, OapOMETp, MoJIydyeHHE
HaHOMAaTEepPHAJIOB.

Hemoncmpayuu.

Mopenu IBUKEHUS YaCTUL BELECTBA.

Monens OpOYHOBCKOTO JIBUYKEHUSI.

Buneoponuk ¢ 3anuceio peabHOro OPOYHOBCKOTO JIBUXKEHUSI.
Huddy3us xunkocreil.

Mopgpens onbita [lITepHa.

[IpuTsixkeHne MONEeKyII.

Mogenu KpUCTAIIIMYECKUX PELIETOK.

HaGnronenue u nccieoBaHne H30MpoIecCoB.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomaul, npaKmuKym.

HccnenoBanue mpoliecca yCTaHOBJICHHS TEIJIOBOTO PABHOBECHUS NPH TEINIOOOMEHE MEXIy
ropsiue U XOJIOJIHOU BOJOH.



W3ydyenne HM30TEpPMHUYECKOrO TIpolecca (PEeKOMEHIIOBAHO HCIOJb30BaHUE IH(POBOI
naboparopun).

N3ydenune n30Xo0pHOTO Mpouecca.

N3yuenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmonunamuueckas (T[]) cucrema. 3amanve BHEIIHUX YCITOBUM JUISI TEPMOIMHAMUYECKON
cucteMbl. BHemHre u BHYTpeHHHE MapamMeTpsl. [lapameTpbl TepMOAMHAMUYECKON CHUCTEMBI Kak

CpCAHUC 3HAYCHUA BCIINYNH, OITMCBIBAIOIINX €€ COCTOSIHME Ha MHKPOCKOIIMYCCKOM YPOBHE.

HyneBoe nauanmo tepmomuHamMuku. CaMOTIPOU3BOJIbHAS pENaKcalis TEPMOIUHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mogenp uaeanbHOro raza B TEpMOJMHAMUKE — CUCTEMa YpaBHEHHI: ypaBHEHHEe MeHieneeBa—
Kitanelipona n BelpaxkeHue JUisi BHYTPEHHEW SHEPTUHU. Y CIIOBUS MPUMEHUMOCTH 3TOM MOJIEIIN: HU3Kas
KOHIICHTpAllMsl YacTHUILl, BBICOKME TEMIIepaTypbl. BelpaxkeHne i1 BHYTPEHHEW OJHEpPruu
OJIHOATOMHOTO HJICAJIBHOTO Ta3a.

KBasucrarnueckue n HeCTaTHUCCKUE IMPpOLICCChI.

DneMeHTapHas paboTa B TepMoAMHaAMUKe. Beruucinenne paboTsl 1o rpaduky mporecca Ha pV-
ararpaMmme.

Tennonepenada kak crmoco0 U3MEHEHUs BHYTPEHHEW SHEPTHH TEPMOJIUHAMHYECKOW CHCTEMBI
6e3 coBepiieHus padboThl. KoHBeKIus, TEIIONPOBOIHOCTD, U3Ty4YECHHUE.

KomnuecTBo TemoTsl. TermmoémMkocTs Tena. Y aenbHas U MOJISIpHAS TEIJIOEMKOCTH BEIIECTBA.
VYpaBHenue Maiiepa. YaenbHas TEIUIOTa CrOpaHUs TOIUIMBA. Pacdér KoJMuecTBa TEIUIOTHI INPH
teronepenaye. [lonstue 06 aguadbaTtHOM mporiecce.

HepBLIfI 3aKOH TCPpMOJHHAMUKHU. BHYTpCHHHH QHEPpIus. KoandecTBO TEIIOTHI U pa60Ta Kak
MCPbI UBMCHCHU A BHYTpeHHeﬁ OHCPIrun TepMOHHHaMquCKOﬁ CHUCTCMBI.

Bropoii 3ak0oH TepMOJMHAMUKY JIJIsl PABHOBECHBIX MPOIIECCOB: Yepe3 3aJlaHHOE PaBHOBECHOE
COCTOSIHAE TEPMOJMHAMHYECKOW CHCTEMbI TPOXOIUT EIMHCTBEHHas aaumadara. AOCOJIOTHAs
TeMIepaTypa.

Bropoii 3akoH TepMOJMHAMUKU [Jii HEPAaBHOBECHBIX MPOIECCOB: HEBO3MOXXHO TEpenaTh
TeIIoTy oT Ooliee XONOJHOTO Tena K Oonee Harperomy 0e3 kommeHncauuu (Knaysmyc).
HeobpaTumocTs TpUpOIHBIX TIPOIECCOB.

[Ipunnune! aeiictBus TeninoBbix Mamud. KIT/I.

MakcumanbHoe 3Hauenue KI1JI. [ukn Kapho.



ODKOJIOrM4YeCcKUe AacleKThl MCIOJIb30BaHUS TEINIOBBIX IIBI/IFaTeJIefI. TemnoBoe 3arpsA3HCHUC
OKpYKaroILlEn Cpeibl.

TexHudeckue ycTpoilcTBa M TEXHOJOTMYECKHE IPOLIECCHI: XOJOIWIBHUK, KOHAMIIMOHED,
JM3eNbHBIA B KapOIOpaTOPHBIN ABUraTeN, HapoBas TypOuHa, OTyYeHHUE CBEPXHU3KUX TEMIIEpATyp,
YTWIN3ALUS ~ «TEIUIOBBIX» OTXOJOB C MCHOJb30BAaHUEM TEIUIOBOIO HAcocCa, YTHJIM3ALMs
OMOOPTaHNYECKOTO TOTUIMBA IS BEIPAOOTKH «TETIIIOBOI M AIEKTPOIHEPTHH.

Jemoncmpayuu.

N3menenue temnepatypsl IpH ainadaTHYECKOM PacIIMPEHUH.

Bosgymnoe orauso.

CpaBHEHHE YIEIBHBIX TETUIOEMKOCTEH BEIIECTB.

CriocoObl U3MEHEHUSI BHYTPEHHEHN 3HEPrUu.

WccnenoBanue annabaTHoro mporecca.

KommbroTepHble MO/IE€ M TEIJIOBBIX ABUTATENEH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

N3Mepenne yaenbHOM TEI0EMKOCTH.

HccnenoBanue npoiiecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnabdaTHOTO Iporecca.

I/IsyquI/Ie B3aMMOCBA3H DSHEPrun MEKMOJICKYIISAPHOTO B3aHMO,I[CI>'ICTBHH H TEMIICpaTyphbl
KHIICHUA }I(PI,I[KOCTeﬁ.

Tema 3. Acpecammnsvie cocmosanusn eeuwgecmea. Dazoevie nepexoowl.

[TapooOpazoBanue u KoHaeHcanus. VcmapeHue u  KumeHWe. YaeidbHas TeIIoTa
napooopa3zoBaHusl.

Hacrilennble M1 HeHACBIILIEHHBIC Imapkbl. KadecTBeHHast 3aBHCUMOCTH IJIOTHOCTH U JaBJICHUA
HACBhIIICHHOI'O0 I1apa OT TEMIICpATypbl, HUX HE3aBUCUMOCTb OT 00BEMa HACbIIICHHOT'O IIapa.
3aBHCUMOCTh TEMIICPATYpPhbl KUIICHUS OT AABJICHUA B JKUAKOCTHU.

BnaxHocTb BO3yXa. AOCOIIIOTHAS ¥ OTHOCUTEIbHAS BIAXKHOCTb.

Teépnoe teno. Kpucrammmueckue n amopdHble Tena. AHU30TPONHS CBOWCTB KPHCTAJIIOB.
[InaBnenue u kpucTayuIM3anus. Y JenbHas TerioTa riasneHus. CyOnumarus.

Hedopmaruu BEpaOTO Tena. Pactskenue u cxarue. Cnsur. Moayns FOura. [penen ynpyrux
negopmarnuii.



TennoBoe pacmmpeHne XUAKOCTEH U TBEPIBIX Tel, 00bEMHOE M JIMHEHHOE paCHIMpEHHE.
AHrapMOHHU3M TEIJIOBBIX KOJIEOAHUH YaCTHI] BELIECTBA KAaK IPUYMHA TEINIOBOIO PACIIMPEHUs Tel (Ha
KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHepruu B (pa3oBBIX MEpexoax.

YpaBHEHHE TEIJIOBOTO OaaHca.

[ToBepxHocTHoe HaTskeHUe. KoapuuMeHT NOBEpXHOCTHOTO HaTshKeHUs. KanusuisipHbeie
siBJIeHUs. J[aBieHre Mo UCKPUBIEHHOM MTOBEPXHOCTHIO kuakocti. opmyina Jlamnaca.

TexHnueckne yCcTpoKWcTBa U TEXHOJOTMYECKHE IIPOLIECCHI: JKUJIKHE KPUCTAJUIbI, COBPEMEHHBIE
MaTepuassl.

Hemoncmpayuu.

TermoBoe pacmmpeHue.

CBolicTBa HACHIIIEHHBIX MapOB.

Kunenne. Kunenue npu noHW>KEHHOM JaBJICHUU.

N3mepenune cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OnBITE C MBUTLHBIMH IIIEHKAMH.

CMmaunBaHue.

Kanunnsipueie saBiaeHus.

Moenu HEHEIOTOHOBCKOM KUIKOCTH.

CriocoObl 3MEpEHUs BIAKHOCTH.

HccnenoBanve HarpeBaHus U IJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.
Bunsr nedopmariuii.

Ha6nronenue mManeix aedopmariuii.

Yuenuueckuit sxkcnepumenm, nadopamopuvie padbomot, nPAKMUKyM.
N3ydeHune 3akOHOMEPHOCTEN UCITAPEHUS KUIKOCTEH.

N3mepenue yaenbHOM TEIIOTHI IJIABJICHUS JIbAA.

N3yueHue cBOWCTB HACHIIIIEHHBIX MAPOB.

I/I3MepeHHe a0COJIIOTHOM BIIAXKHOCTH BO31yXa U OLICHKA MACCBhI IIapOB B IIOMCIICHUH.



N3mepenune ko3 uIreHTa moBepXHOCTHOTO HATSHKECHUS.
N3mepenue moayns FOura.

HccnenoBanue 3aBUCUMOCTH JedopManuu pe3MHOBOro oOpasla OT HPUJIOKEHHOW K HEMy
CHUIBI.

Pasnen 4. DiiekTpoanHaMuKa.
Tema 1. dnekmpuueckoe none.

OnexTpuzanus Tea U €€ MNpOsBICHUS. DJeKTpUdecKuil 3apsan. JlBa Buaa 3JIEKTPUUYECKUX
3apsanoB. [IpoBOAHMKH, AUAIEKTPUKU U MOIYHPOBOJHUKU. DJIEMEHTAPHBIM AJIEKTPUUYECKUM 3aps.
3aKOH COXpaHEHMsI JIEKTPUUECKOTO 3apsijia.

B3aumoneiictue 3apsinoB. Toueunsie 3apsaapl. 3akoH KynoHa.

Onextpuueckoe nojue. Ero aelicTBre Ha 3EKTPUUECKUE 3apsi/bl.

Hanpsok€anocts  anektpuueckoro  mosist.  [IpoOubiit  3apsan.  JIuHMM — HanmpsKEHHOCTH
IEKTPUYECKOTO MoJIst. OJHOPOIHOE DIEKTPUUYECKOE TTOJIE.

HOTGHHI/I&J’IBHOCTB SJICKTPOCTATHYCCKOI'O IIOJIA. PaznocTts IMOTCHIMAJIOB W HAaIIPsXKCHUC.
[ToTeHnmanpHas 3Heprus 3apsaa B AJIEKTPOCTaTUYECKOM IoJie. TloTeHIuan 3mekTpocTaTu4eckoro
noJist. CBsI3b HANMPSHKEHHOCTH TOJISI U Pa3HOCTH MOTEHIMAJIOB JUIS JIEKTPOCTATUYECKOTo MOjs (Kak
OJIHOPOJHOTO, TaK U HEOHOPOIHOTO).

[TpuHIUIT Cynepno3uIuy ANEKTPUUECKUX TTOJIEH.

[Tone Ttoueunoro 3apsma. Ilome paBHOMepHO 3apspkeHHOUM cdeprl. [lose paBHOMEpHO
3apsHKEHHOro 1Mo 00bEéMy mapa. [loe paBHOMEpHO 3apsKEeHHONM OeCKOHEYHOM MmIockocTu. KapTuHsl
JTUHUN HaNPsSHKEHHOCTH 3TUX TMOJIEH U AKBUMOTEHIIMATBHBIX IOBEPXHOCTEH.

[IpoBOTHUKY B 3JIEKTPOCTATUYECKOM I0JIE. Y CIIOBHE PAaBHOBECHS 3apsIOB.

JIMDIEKTPUKH B DJIEKTPOCTATUYECKOM IToJie. J(hanekTpruyeckas: NpOHUIIaeMOCTh BEIIeCTBA.

Konnencarop. DneKTpo€MKOCTh KOHAEHCATOPA. DNEKTPOEMKOCTD IJIIOCKOTO KOHAEHCATOPa.

[TapannensHoe coeqrHeHrne KoHAeHcaTopoB. [locnenoBarensHOe COeIMHEHUE KOHIEHCATOPOB.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

JIBMKeHME 3apsHKEeHHON YacTHIbI B OJTHOPOAHOM 3JIEKTPUUYECKOM TOJIE.

TexHuueckre YCTpOIICTBA W TEXHOJOTMYECKHME IIPOLIECCHI: BJIEKTPOCKOIN, 3JIEKTPOMETP,
ANIEKTPOCTATUYECKAsl  3alllUTa, 3a3eMJIEHHE DJIEKTPONPUOOPOB, KOHJCHCATOPHI, TEHEPaTop

Ban ne I'paada.

Jemoncmpayuu.



YCeTpoUCTBO ¥ IPUHLUIL JCHUCTBUSA dJIEKTPOMETPA.

DNEKTPUUECKOE MOJIE 3aPSHKEHHBIX ILIAPUKOB.

DNEKTPUUECKOE MOJIE IBYX 3apSHKEHHBIX IIJIACTHH.

Mogens anekrpocTaTudeckoro reneparopa (Ban ne ['paada).

[IpoBOAHUKH B 3IEKTPUUECKOM IIOJIE.

DNeKTpoCTaTUYECKas 3alluTa.

YCTpolcTBO M ACMCTBHE KOHJEHCATOPA MOCTOSHHOW M IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh BHCKTpOéMKOCTI/I IJIOCKOTO KOHJCHCATOpPa OT IUIOIIAAW IJIACTUH, PaCCTOAHHA
MCXKIY HUMHU U I[HBJIGKTpH‘IGCKOfI IMPOHUITACMOCTH.

DHEeprus AMEKTPUIECKOTO TOJIS 3apsXKEHHOTO KOHEHCATOoPa.

3apsnka v pa3psiika KOHASHCaTOpa Yepe3 pe3ucTop.

Yuenuueckuii sxkcnepumenm, nabopamopusie pabomuvt, nPAKMUKyM.
O1ieHKa CHJ1 B3aMMOACHCTBUS 3apSHKEHHBIX TEl.

Habmionenue mnpeBpallleHUs] SHEPrUU 3apsHKEHHOTO KOHJEHCATOpa B SHEPTUI0 M3ITyYeHUs
CBETO/INO/1A.

N3ydenune nmpoTekaHus TOKa B LEMH, COJIEpk Al KOHICHCATOP.

PacnpeﬂeneHHe Pa3HOCTH MOTCHLIHUAIOB (HaHpﬂ)KeHI/Iﬂ) IIpH MMOCJICAOBATCIIBHOM COCAMHCHUU
KOHICHCATOPOB.

HccnenoBanue pa3psga KOHACHCATOPA Yepe3 PE3UCTOP.
Tema 2. Illocmosannwlit 31eKmpuydeckuii mox.
Cuina toka. [locTosiHHBIN TOK.

Ycnosus Cy€CTBOBAHUS NOCTOSHHOTI'O 3JICKTPHUYICCKOI'O TOKA. HcTounuku ToKa. HaprDKeHI/Ie
UuDJIC &

3akoH OMa [uid ydacTKa [enu.

3neKTquec1<oe COIIPOTUBJICHHC. 3aBHCUMOCTb COIIPOTHUBJICHUA OAHOPOJHOTO ITPOBOJHHUKA OT
€ro UIMHBI U IJIOMIaix MOTICPEYHOT'O0 CCUCHHU . YaenpHOE COIMPOTUBJICHUC BCIICCTBA.

[locnenoBarenpHOE, MapajyieNbHOE, CMEIIAHHOE COEIMHEHUE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX eKTpuueckux 1enei. [Ipasuna Kupxroda.



PaGora snekrpuyeckoro Toka. 3akoH Jxoyns—Jlenna.
MOoUTHOCTh 3JEKTPUUYECKOTO TOKa. TernoBast MOUTHOCTb, BbIJIEsIEMasi Ha PE3UCTOPE.

OJIC u BHyTpeHHEE CONMPOTUBJICHHE MUCTOYHUKA TOKa. 3akoH Oma i MOJIHOM (3aMKHYTOM)
3IEKTPUYECKON 1enu. MOIHOCTh UCTOYHUKA TOKA. KOpOTKOE 3aMbIKaHuUE.

KOHI[GHC&TOp B IICIIH IIOCTOSAHHOI'O TOKA.

TexHuueckre ycTpoilcTBa M TEXHOJOTHYECKUE IMIPOLIECCHI: aMIIEPMETpP, BOJBTMETp, PEOCTar,
CUETUYMK JIEKTPUUECKON IHEPIUHU.

Hemoncmpayuu.
N3mepenue cuiibl TOKa U HAITPSDKCHHUS.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA OT HAMPSDKEHUS IS PE3UCTOPA, JaMITbl HAaKaJTUBaHUS
M CBETOIHMOA.

3aBHCHUMOCTh COMPOTHUBJICHUSA LNUIMHAPUYCCKHUX TMPOBOAHUKOB OT JJIMHBI, I[IJIOMIaJA
MMONMEPEYHOTO CCYCHHA U MaTCpHralia.

I/ICCJ'IGJIOBaHI/Ie 3aBUCUMOCTH CUJIbI TOKA OT COMMPOTHUBJICHUS TP IOCTOSAHHOM HAIIPS>KCHUH.

[Ipsmoe wm3mepenue IJIC. KopoTkoe 3ambikaHHE TaJlbBAaHHMYECKOTO 3JIEMEHTAa M OIIEHKA
BHYTPEHHETO COTPOTHUBIICHUSI.

Crioco0OpI coeMHEHUsT ICTOYHUKOB Toka, DJIC Oarapeii.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXIY IMOJIIOCAMH MCTOYHMKA TOKA OT CHJIBI TOKa B
LIEMH.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomolt, npaKMUKym.
HccnenoBanue cMelaHHOTO COEIMHEHUSI PE3UCTOPOB.

N3mepenue yaensHOTO COMPOTUBIICHUS TPOBOTHUKOB.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HAIPSDKEHUS JUIS JIaMIThl HAKAIMBAHHUSL.
YBenuueHue npesesia u3MepeHus amrnepMmerpa (BoJbTMETpa).

N3mepenune 3/1C u BHYTpEeHHETO CONPOTUBIIEHUSI HICTOYHUKA TOKA.

HccnegoBanue 3aBUCHMOCTH SI[C TaJIbBAHUYCCKOTO 3JICMCHTA OT BPEMCHU IIPpU KOPOTKOM
3aMBbIKaHHH.

HccnegoBanue Pa3HOCTU MOTCHIUAIOB MCKAY MOJIOCAMH MCTOYHHUKA TOKA OT CHUJIbI TOKA B
OCIIN.



HccnenoBanue 3aBUCUMOCTH IOJIE3HON MOITHOCTH UCTOYHHKA TOKA OT CHJIBI TOKA.
Tema 3. Toku 6 paznuunsvix cpeoax.

DnexTpuyecKkas MpOBOJUMOCTb PA3JIMYHBIX BEIIECTB. DJIEKTPOHHAS MPOBOJUMOCTD TBEPIBIX
METaJJIOB. 3aBUCUMOCTb COIPOTUBJIEHUS METAJIJIOB OT TeMIieparypbl. CBEpXIIPOBOUMOCTb.

OnexTpuyeckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[HonynpoBoanuku. CoOCTBEHHast U MPUMECHAsI POBOJIUMOCTD IOJIYIPOBOAHUKOB. CBOMCTBa
p—n-niepexona. [lonynpoBoAHUKOBBIE IPUOOPBHI.

ONEeKTpUYECKUN TOK B DJIEKTPOJIUTAX. OJIEKTPOIMTUYECKAs IUCCOLMALUSA. OJEKTPOIIH3.
3axonsl apazest U1l JIEKTPOIU3a.

OnexTpuueckuil ToK B razax. CaMOCTOSITENIbHBIN U HECAMOCTOATEIbHBIN pa3psia. Pasnmuunbie
THUIIBI CAMOCTOSITENLHOTO pazpsaaa. Momnnus. [1nazma.

TexHudeckune yCTpoMCTBa M MPAKTHIECKOE MPUMEHEHHUE: Ta30pa3psIHbIC JTaMIIbI, SJICKTPOHHO -
ay4yeBas TpyOKa, MOJIYIPOBOJHUKOBBIE HPHUOOPHI: AWOA, TPAH3UCTOP, (POTOAMOMA, CBETOAMOM,
rajgbBaHuKa, paQUHUPOBAHNE MEJIM, BHITUIABKA aTFOMUHHS, dJIEKTPOHHAS MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCHUMOCTh COMPOTHBIICHHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTD AJIEKTPOJIUTOB.

3akoHbI 351eKkTpoau3a Papazes.

HckpoBoii pa3psa v poBOAUMOCTh BO3AYXA.

CpaBHeHHE MPOBOJAUMOCTH METAIJIOB U MOJIYIIPOBOJIHUKOB.

OAHOCTOPOHHSISI MPOBOIUMOCTD JHO/IA.

Yuenuueckuii sxkcnepumenm, nadvopamopusvie padbomut, nPAKMUKyM.

Habmronenue snextponusa.

N3mepenue 3apsiia 0IHOBAJICHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COIIPOTHUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

Cusarue BOHLT—aMHepHOﬁ XapaKTCpUCTUKHU JUO/JIA.

Du3uYecKHil MPAKTUKYM.



Crnioco0bl u3MepeHus: (U3NYECKUX BEJIMYMH C UCIOJIH30BAHHEM aHAJOTOBBIX U LU(POBBIX
M3MEPUTEIBHBIX PUOOPOB M KOMIBIOTEPHBIX JATYMKOBBIX CUCTEM. AOCOIOTHBIE M OTHOCHTEIbHBIC
MOTPEUTHOCTH U3MEepeHui Ppu3nueckux BenuduH. OleHKa TpaHHIl HOTPEIIHOCTEH.

[IpoBeneHrne KOCBEHHBIX M3MEPEHUM, MCCIEIOBaHUN 3aBHCUMOCTEH (DM3MYECKHX BEIMYUH,
MpOBEpKa MPEUIOKEHHBIX THUMOTEe3 (BBIOOp W3 paboT, OMHCAHHBIX B TEMATHYECKUX pazenax
«YYeHUUECKUH IKCIIEPUMEHT, 1a00paTOpHbIe pabOThI, MPAKTUKYM).

Me)l(l'[pe}lMeTHble CBHA3H.

Wzyuenne kypca ¢usuku yrayonéHHoro ypoBHs B 10 Kiacce ocymiecTBISIETCS C Y4ETOM
COACPIKATCIIbHBIX MCKIIPECIMETHBIX CBSI3EH C KypCaMu MaTCMaTHUKHU, 6I/IOJ'IOFI/II/I, XHUMHU, reorpa(bml nu
TEXHOJIOTHH.

Mescnpeomemnvie  nonamus,  Cc6A3AHHbIE €  UBYUEHUEM  MeEMO006  HAYUHO20
no3HanuA: SBICHNUE, HAYYHBIN (DakT, runoTesa, pu3ndeckas BeIMINHA, 3aKOH, TeOpHs, HaOJIIoeHNe,
OKCIICPUMCHT, MOJACIMPOBAHUC, MOJCIIb, U3MEPCHUC, MOTPCHIHOCTU I/ISMepeHI/II\/’I, HN3MCPUTCIILHBIC
npuOopsl, HUPpoBas 1adopaTopusl.

Mamemamuka: pelieHne CUCTEMBbI ypaBHeHUH. JInneliHas GyHKIWA, mapadosia, rurepoosia, ux
rpa¢ukn U CBOWCTBa. TpuUrOHOMETpHYEeCcKHe (YHKIIMHM: CHUHYC, KOCHHYC, TaHTE€HC, KOTaHTEHC,
OCHOBHO€ TPUTOHOMETPHUYECKOE TOXKACCTBO. BEKTOPHI M MX MPOEKIMHN Ha OCH KOOPJIWHAT, CIIOKEHNE
BEKTOPOB.

buonozusa: Mmexannveckoe IBIKECHHE B JXKUBOW mpupone, Auddy3us, ocMoc, TEIIO0OMEH
KUBBIX OPTaHU3MOB, TETNIOBOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpellbl, YTHIIN3alusi OHOOPTraHHIECKOTO
TOTUTMBA JUISI BBIPA0OTKU «TEIJIOBOM» W O3JEKTPOSHEPTHH, TIOBEPXHOCTHOE HATSHKEHHE U
KalWUISIPHBIC SIBJICHUS B TIPUPOJIC, SJICKTPUICCKUE SIBICHUS B )KUBOW TIPUPOJIC.

Xumus: JAUCKPETHOC CTPOCHHUE BCIICCTBA, CTPOCHUC aTOMOB MW MOJICKYJ, MOJIb BCIICCTBA,
MOJIsIpHasA Macca, IOJIYYCHHEC HaHOMATCpPHUaJIOB, TCIIJIOBBIC CBOMCTBA TBépI[I)IX TECII, )I(H,I[KOCTGI;'I u
ra3oB, ) KUJAKHWEC KPUCTAJLIbI, SJICKTPUUCCKUC CBOMCTBa MCTAJJIOB, SJICKTPOJIMTUYECKAA AUCCOLUMalM,
rajbBaHHKa, SJICKTPOHHAsA MHUKPOCKOIIHUA.

T'eozpagpua: BnaxxHOCTh BO3/yXa, BETPbl, 0APOMETP, TEPMOMETP.

Texnonozua: npeodbpa3oBaHue JBIKEHUI C HCIOJIB30BAaHUEM MEXAHU3MOB, Y4ET CyXOTo U
KHJIKOTO TPEHUS B TEXHUKE, CTATUUECKHE KOHCTPYKLUH (KPOHIITENH, peméTyaTble KOHCTPYKIUH),
UCIOJb30BAHNE 3aKOHOB COXPAHEHUS MEXaHUKHM B TEXHUKE (TUPOCKOI, BOJAOMET U JpYyrue),
JIBUraTellb BHYTPEHHErO0 CropaHMs, HapoBass TypOWHA, OBITOBOHW XOJOAMIBHMK, KOHAMLMOHED,
TEXHOJIOTUM IIOJYYEHHMs COBPEMEHHBIX MAaTepuajoB, B TOM 4YHCIE HAHOMAaTepHaloB, W
HAHOTEXHOJIOTUH, >JIEKTPOCTATUYECKas 3allluTa, 3a3eMJIEHHE 3JIEKTPONpPUOOPOB, ra3zopaspsiiHble
JIAMIIbI, MTOJTYIIPOBOIHUKOBBIE PUOOPHI, TaIbBaHHKA.

Du3u4ecKHil MPAKTHKYM.

Cnoco0Obl HU3MCPCHUA (1)I/I3I/I‘IGCKI/IX BCIIMYHUH C HCIIOJIB30BAHHCM aHAJIOTOBBIX U I_II/I(1)pOB]':>IX
HU3MCPHUTCIIBHBIX HpI/I60pOB " KOMIIBIOTCPHBIX JAaTYUKOBBIX CUCTCM. AOCOIIOTHBIE M OTHOCHTCIIHHBIC
MOrpCUIHOCTU H3MCpCHHI>i (I)I/ISI/I‘-IGCKI/IX BCJIMYHMH. OI.ICHKE[ r'paHuI] HOFpCMHOCTCﬁ.



[IpoBeneHne KOCBEHHBIX M3MEPEHUH, MCCIEIOBAHUN 3aBHCUMOCTEH (DM3MYECKHX BEIHYHWH,
MpoOBEpKa MPEUIOKEHHBIX TUMOTEe3 (BHIOOp M3 paboT, OMMCAHHBIX B TEMAaTUYECKHUX pas3zaenax
«Y4EeHNYECKUH KCIIEPUMEHT, JTAO0PaTOPHBIE pabOTHI, TPAKTUKYM).

O06o0marniee noBTOpeHme.

O06o00mIeHre U cucTeMaTH3aIMs COoIepKaHUS pa3AeinoB Kypca «MexaHukay, «MoJekyspHas
¢u3nKa 1 TePMOAMHAMHKAY, « DIEKTPOTUHAMUKA

Ponp ¢u3HKM 1 aCTPOHOMHH B SKOHOMHUYECKOH, TEXHOJIOTHICCKOM, COIUAIBHON U ATHYECKON
cdepax HEATEILHOCTH YEIIOBEKA, POJIb U MECTO (PM3UKH U aCTPOHOMHUHU B COBPEMEHHON HAyYHOU
KapTUHE MHUpa, 3HAUYE€HUE  ONMCATEIbHOW, CHUCTEMaTU3UpPYIOUIeH, OOBSICHUTENBHOU WU
MIPOrHOCTUYECKOW (PYHKUMN (PU3NUECKON TEopuH, poJib (PU3MYECKOH Teopuu B (HOPMHUPOBAHHUU
MIpe/ICTaBICHUH 0 (PU3NYECKON KapTHHE MHpa, MECTO (PU3UYECKON KapTHHBI MUpa B OOIIEM pALy
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MIPEJICTaBICHHUI 0 IPUpO/IE.

Me)Kl'[peIlMeTHble CBHA3MH.

N3yuenue kypca ¢usmku yriyonéHHoro ypoBHs B 10 kiacce ocymiecTBISIETCS € yYETOM
COACPIKATCIIbHBIX MCKIIPEIMETHBIX CBSI3EH C KypCaM1 MaTC€MaTHUKH, 6I/IOJ'IOFI/II/I, XHUMHU, reorpa(blxm nu
TEXHOJIOTHH.

Mescnpeomemnsvle  NOHAMUA, C6A3AHHBIE € U3YUEHUEM  MEMO008  HAYYHO20
RnO3HAaHUA: SBICHUE, HAYUYHBINA (aKT, THUIIOTE3a, pU3ndyecKasi BEJITMUUHA, 3aKOH, TEOPHs, HAOII0IeHHE,
AKCTIIEPUMEHT, MOJCIHPOBAHUE, MOJEIh, U3MEPEHHUE, TOTPEIIHOCTH HW3MEPEHUH, U3MEPUTEIHLHBIC
puOOpHI, ¢ poBas J1adbopaToPHs.

Mamemamuka: penieHie CUCTeMbl ypaBHeHHM. Tpuronomerpuuyeckue (GyHKIHMH: CHHYC,
KOCHHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO. BEKTOPHI U UX MpOEKIUU
Ha OCH KOOPJAMHAT, CJIO)KeHHE BeKTOpoB. [IpousBonnbie 3nemeHTapHbIX GyHKuMid. [IpuszHaku
oA00Us TPEYrOJLHUKOB, ONPeIeTeHHE IIOMAIN ITOCKUX GUryp u oonéma Tel.

Buonozus: >nextpuueckue SBICHUS B KUBOM IpUpoOJie, KojieOaTenbHbIe IBUKEHUS B KUBOU
MPUPOJE, OHKOJOTMYECKUE PHUCKU MPU IPOU3BOJCTBE DIEKTPOIHEPTUHU, AJIEKTPOMArHUTHOE
3arpsi3HEHUE OKPYKAIOLIEH Cpe/ibl, yAbTPa3ByKOBask AMArHOCTUKA B MEIULIMHE, ONTHYECKUE SIBICHUS
B ’KHBOU MIPUPOJIE.

Xumusa: cTpoeHUE aTOMOB U MOJIEKYII, KpUCTAJUTMUECKask CTPYKTYpa TBEPABIX TEJ, MEXaHU3MbI
00pa3oBaHUs KPUCTATUIMYECKOMN PEMIETKH, CIEKTPAIbHBIN aHAIN3.

T'eozpagpua: marHuTHbBIE TONOCAa 3eMJIM, 3alie)KH MAarHUTHBIX pPyA, (OTOChEMKa 3eMHOMU
MOBEPXHOCTH, cericmorpad.

Texnonozua: TPUMEHEHHE IOCTOSHHBIX MAarHMTOB, JJIEKTPOMATHUTOB, 3JIEKTPOABUIATENb
SlkoOu, TreHepaTop TMEPEMEHHOro TOKa, WHIAYKLUMOHHAas Ie4b, JIMHUU DBJEKTpolepesaad,
ANIEKTPOJBUraTellb, pajap, pagUoONpUEMHHMK, TeJIeBH30p, aHTeHHa, TenepoH, CBY-neus,
yIbTPa3BYKOBas TUarHOCTUKA B TEXHHMKE, IPOCKIIMOHHBIH armapar, BOJOKOHHAs ONTHUKA, COJIHEYHAs
Oartapesi, CIIyTHUKOBbIE TPUEMHHKH, siZIepHAasi SHEPreTUKA U SKOJIOTUYECKUE acTIeKThl €€ pa3BUTHSI.



IVDTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3MKE HA YPOBHE
CPEJJHEI'O OBIIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE Ppe3yJabTaThl OCBOCHHUS y4deOHOTO mpenmera «Du3MKay OJKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCs PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEH
MO3ULMEN JTUYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHEHTAlMi, NO3UTUBHBIX BHYTPEHHUX YOEKICHU,
COOTBETCTBYIOIIMX TPAJAULUOHHBIM LIEHHOCTSM POCCUHCKOTO OOIIECTBA, paCUIMPEHNE KU3HEHHOTO
OIBITA U OMBITA JIEATEIBbHOCTH B MPOLECCE PeaM3alid OCHOBHBIX HAIIPaBJICHUM BOCIUTATEIbHON
JEATEIBHOCTH, B TOM YHUCIIE B YACTHU:

IPa;KaIaHCKOIo BOCIIUTAHUSA:

c(OpPMHUPOBAHHOCTH I'PaXAAHCKON MO3UIINK 00Y4aroIIerocsi Kak akTUBHOT'O M OTBETCTBEHHOTO WIEHA
POCCHUICKOTO 00111eCTBA;

MPUHATHE TPAJIUILIMOHHBIX 001I€YEIOBEYECKUX I'YMAaHUCTUUECKUX U IEMOKPATUYECKUX IEHHOCTEH;
TOTOBHOCTb BECTH COBMECTHYIO JAEATEIbHOCTh B MHTEpEcax I'paxJaHCKOro oOlIecTBa, y4acTBOBaTh B
camMoyrnpaBJieHUH B 00pa30BaTeIbHON OpraHU3alliy;

yYMEHHE B3aWMOJEWCTBOBATh C COLMAIbHBIMU MHCTUTYTAMH B COOTBETCTBUM C UX (YHKLUMSIMH U
Ha3HAYEHHUEM;

TOTOBHOCTh K T'YMAHUTApPHOW U BOJIOHTEPCKON JIEATEIBLHOCTH.

MATPUHOTUYICCKOI0 BOCIIUTAHMUA

c(hOpMUPOBAHHOCTh POCCUICKOM TPaXIAHCKON UACHTHYHOCTH, TAaTPHOTHU3MA,;
LIEHHOCTHOE OTHOLIEHHE K TOCYAapCTBEHHBIM CHUMBOJIAM, AOCTID)KEHHSM POCCHUHCKHUX YUEHBIX B
o6sacTu (GU3UKHA U TEXHUKE.

AYXOBHO-HPABCTBCHHOI'0 BOCIIUTAHUSA:

C(bOpMHpOBaHHOCTB HPABCTBCHHOI'O CO3HAHUA, 3THYCCKOI'O IMMOBCACHUA,

CIIOCOOHOCTD OL€HMBATh CUTyalUI0O W IIPUHUMATb OCO3HAHHBIC PCHICHUA, OPUCHTHPYACH Ha
MOPAJIBHO-HPAaBCTBEHHBIC HOPMbBI U ICHHOCTHU, B TOM YHUCJIC B ACATCIIBHOCTH y‘léHOFO;

OCO3HAaHUE JIMYHOI'0O BKiIaga B IIOCTPOCHUE YCTOﬁqHBOFO 6yzlymero.

ICTETUYIECKOI0 BOCIIMTAHUA:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYas O3CTETHKY HAay4YHOTO TBOPYECTBA, IPHUCYILETO
¢bu3nyeckoi Hayke.

TPY0BOT0 BOCIIUTAHUS:

WHTEpEC K pa3iaudHbIM cdepam mpodhecCHOHATbHOM NEeSTENbHOCTH, B TOM YHCIIE CBS3aHHBIM C
¢bu3MKOM W TEXHUKOH, yMEHHE COBeplIaTh OCO3HAHHBIK BBIOOp Oyaymielr mpodeccuun u
pealn30BbIBATH COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHMIO U CAMOOOPa30BaHUIO B 00JIACTH (PU3UKU HA TPOTSKECHUH
BCEH KH3HU.

IKOJOIrn4€¢CKOro BOCriMTaHus:



c(OPMHUPOBAHHOCTH IKOJIOTUUECKOH KYJIbTYpPbI, OCO3HAHHUE IJI00ATBHOTO XapaKTepa 3KOJIOTHIECKUX
npooem;

IUIAHUPOBAHUE W OCYLIECTBJIICHUE NEHCTBUU B OKPYKAIOLIEH Cpele Ha OCHOBE 3HAHUS LN
YCTOMUYMBOIO pPa3BUTHUS YEJIOBEUECTBA,

paciIupCHHUC OIIbITa ACATCIbHOCTU 9KOJIOTHYECKOM HaITpaBJICHHOCTHU Ha OCHOBEC NUMCIOIIUXCA 3HAHUH
o (usmke.

HEHHOCTU HAYYHOTI'O IMO3HAHUSA:

cOPMUPOBAHHOCTh MHUPOBO33PCHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI
¢bu3nveckoil HayKH;

OCO3HAHHE I[[CHHOCTH HAYYHOW JEATCIbHOCTH, TOTOBHOCTh B TIpOIleCCe U3y4eHHs (HUBUKU
OCYIIECTBIISATH MPOCKTHYIO U MCCIIC0BATEIBCKYIO ACATSILHOCTh WHANBUIYAILHO U B TPYIIIIE.

METAIIPEMETHBIE PE3YJIbTATBI
IMo3naBaTebHBIE YHHUBeEpPCAJbHbIE YueOHbIE el CTBUS
Ba3oBble Jjornuyeckue aAeiicTBUA:

CaMOCTOSITENHHO (POPMYITUPOBATH M aKTyaJIM3UPOBATH MPOOJIEMY, pACCMAaTPUBATh €€ BCECTOPOHHE;
OTIPENIETIATH EJH JCITEIIbHOCTH, 33]1aBaTh MapaMeTPhl M KPUTEPUH UX JTOCTHKEHUS,

BBIABJIATH SaKOHOMepHOCTI/I nu HpOTI/IBOpeLII/ISI B paCCManI/IBaeMI)IX (1)I/ISI/I'-IGCKI/IX SIBJICHUSAX,
pazpabaThIBaTh IUIaH peHIeHUs MpoOJeMbl ¢ YYETOM aHaIW3a HMEIOIIMXCS MaTepHANIbHBIX U
HeMaTepHuaJbHbIX PECYPCOB;

BHOCHUTHh KOPPEKTHUBBI B JIEATEIHLHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB IIEJISM, OIICHHBATH
PHUCKH TIOCTEACTBUMN JCATEIHHOCTH,

KOOPJAMHHUPOBATH U BBITMIOJIHATH PAOOTY B YCIOBHSIX PEAIbHOTO, BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO
B3aUMOJICHCTBHS,

Pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPY PEIICHUH KU3HEHHBIX TTPOOIEM.

Bba3oBrble ncciiegoBareibcKHe AeiicTBHUA:

BJIQJICTh HAYYHOU TEPMUHOJIOTHEH, KITFOYCBBIMU TMOHATHSAMHU ¥ METOJaMH (PU3NIECKON HAYKH,
BJIAJICTh HABBIKAMH Y4EOHO-HMCCIIEIOBATEIBCKON M MPOEKTHOW JCATEIBHOCTH B OOJIACTH (PU3HKH,
CIOCOOHOCTHIO  TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY TIOUCKY METOJIOB PELICHHS 33134 (PU3HIECcKOro
COJICpKaHUS, IPUMECHEHHUIO PA3JIMUYHBIX METOJIOB MTO3HAHUS;

BJIQJICTh BHJAMH JICATCILHOCTH IO TIOJYYCHUIO HOBOIO 3HAHUS, €r0 HMHTEPIPETAIUH,
peoOpa3oBaHUI0 U PUMEHEHHUIO B PA3IMYHBIX YUEOHBIX CHTYAllUsAX, B TOM YHCJIE MPH CO3IaHUU
y4eOHBIX MPOEKTOB B 001acTH (HUBKKH;

BBISBJISATh NPUYNHHO-CIICACTBEHHBIC CBS3M M aKTyalM3HpPOBATh 3ajady, BBIABHraTh THIIOTE3Y €&
pelleHns, HaXOAUTh apTyMEHTHI JUIs TI0Ka3aTelbCTBA CBOUX YTBEPKICHHI, 3a/1aBaTh MapaMeTpbl U
KPUTEPUHU PEILICHUS;

aHAIIM3UPOBATh TOJYYCHHBIE B XOJ€ PEIICHUS 3aJaud Pe3yNbTaThl, KPUTUYECKH OLIEHWBATh X
JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTHh U (HOPMYTUPOBATh COOCTBEHHBIE 33J]a4l B 00pa30BaTEIbHON JIEATEIBHOCTH, B TOM YHCIIE
MpH U3y4eHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIIHsIM, OIIEHUBATH MPUOOPETEHHBIH OIIBIT;

YMETb MEePEHOCUTh 3HAHUS TI0 (PU3HKE B MPAKTUYECKYIO 00JIACTh KU3HEACITETbHOCTH;

yMeTb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00IacTeil;



BbLIBUT'aTb HOBLIC UJICH, IIPCAJIaraTb OpUIrMHAJIbHBIC IMOAXOAbI U PCIHICHUSA
CTaBHUTb HpO6JICMbI U 3a7a4y, JOITYyCKAIUC aIbTCPHATHBHBIC PCIICHUS.

Pabora c undopmanueii:

BJIAZICTb HAaBbIKAMHU IIOJIYUYCHUS I/IH(I)OpMaIII/II/I (1)I/ISI/II-I€CKOI‘O COACPIKAaHUA M3 HCTOYHHUKOB pPa3HbIX
THUIIOB, CaMOCTOATCIBHO OCYHICCTBJIATL IIOUCK, aHaliu3, CHUCTEMATU3alMI0 W HHTCPIIPCTALIUIO
nHGOpMAIUU PA3TMYHBIX BUJOB U ()OPM TIPEICTABICHHUS;

OIICHUBATH JJOCTOBEPHOCTH HH(POPMAIIHIH;

HCIIOJIB30BAaTh CPCACTBA I/IH(l)OpMaIII/IOHHI)IX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUHA B peIICHHUA
KOTHUTHBHBIX, KOMMYHHKAaTHUBHBIX W OpraHM3allMOHHBIX 3aJa4y C COOJIOJIEHUEM TpeOoBaHMM
SProHOMUKH, TEXHUKU OE€30MMaCHOCTH, TUTHEHBI, pECypcocOepeKeHH s, TPAaBOBBIX U ATUUECKUX HOPM,
HOPM UH(GOPMAITMOHHON O€30TTaCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOIO COJEP)KAHHUA B PA3IMYHBIX (opmaTax Cc yu€TOM Ha3HAuYEHUs
nHpopMallM¥d U LEJIEBOM ayAWTOpPUM, BbIOMpas ONTHUMaJbHYIO (OpMY TPEICTABICHUS H
BH3yaJTH3aIIH.

KoMMyHHKaTHUBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eCTBUA:

OCYIIIECTBIIATH OOIICHHUE HA YpOKaX (PU3HKH M BO BHEYPOUHOU JEATCIHHOCTH;

pacro3HaBaTh NPCANOCBIIIKHA KOH(i)J'H/IKTHBIX CI/ITyaI_[I/II\/’I U CMATYATh KOH(l)J'II/IKTI)I;

Pa3BEPHYTO W JIOTUIHO M3JIaraTh CBOIO TOUYKY 3PEHUS C MCIIOIb30BAHHEM SI3BIKOBBIX CPEJICTB;
MMOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBa KOMAaHAHON U MHIMBUYaIbHOU pabOThI;

BBIOMPATh TEMATHKY M METOIbl COBMECTHBIX JIEHCTBUH C YIETOM OOIIMX HHTEPECOB M BO3MOKHOCTEH
Ka)/IOTO YICHA KOJUICKTUBA,;

MIPUHUMATP 1eJT COBMECTHOW JICATEILHOCTH, OPraHU30BBIBATh U KOOPIMHHUPOBATH IEHCTBHUS 110 €€
TOCTHDKEHHUIO: COCTaBJIATh TUIAH JCWCTBUH, pacnpeiessiTh PO C y46TOM MHEHHH YYaCTHHKOB,
00CYX/1aTh pe3yabTaThl COBMECTHOM pabOTHI;

OIICHUBATh KAueCTBO CBOETO BKIAJa W KaXKJAOTO YJYaCTHHKA KOMAaHIbl B OOMIMI pe3ysibTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

MpeJyIarath HOBbIC MIPOCKTHI, OLIEHUBATH HJICH C MIO3UIIMH HOBU3HBI, OPUTUHAILHOCTH, TIPAKTHYECKOM
3HaYMMOCTH;

OCYIIECTBIISITh MO3UTHBHOE CTPATETHUECKOE TIOBEACHUE B Pa3IHYHBIX CHTYALHUSX, IPOSIBIATH
TBOPYECTBO M BOOOpaKCHUE, ObITh HHUITUATHBHBIM.

PeryisiTuBHbIE YHMBepPCAJIbHbIE YUeOHbIe AeilicTBUS
Camoopranuszanmsi:

CaMOCTOSITENILHO OCYIIECTBISATH MO3HABATEIBHYIO JEATEIHHOCTh B 007acTH (PU3UKH U aCTPOHOMHUH,
BBISIBIISITH IPOOJIEMBI, CTABUTH U (HOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSTENBHO COCTABJIATH IUIAH PELIECHUs] PACYETHBIX M KAYECTBEHHBIX 3a/1a4, IIJIaH BBIIIOJHEHUS
MPAKTUYECKOH paboThl € Y4ETOM HMEIOIIUXCA PECYpCcoB, COOCTBEHHBIX BO3MOXKHOCTEH H
MIPEIIIOYTEHUI;

JTaBaTh OLIEHKY HOBBIM CUTYALUsIM;

pacimupsaTh paMKH yueOHOTO MpeAMeTa Ha OCHOBE TUYHBIX MPEANOYTCHUH;

JieNaTh OCO3HAHHBIN BHIOOD, apryMEHTUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 32 PEIICHHUE;
OIICHUBATh MMPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBAaTh (DOPMHUPOBAHHUIO M TIPOSIBICHHUIO JSPYIUIMH B o0nacTh (PU3MKH, TOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHb.



CaMOKOHTPOJIb, AMOLHMOHAJILHBIH HHTE/JIEKT:

JIaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B ACSITEIBHOCTD, OLIEHUBATh COOTBETCTBUE
pe3ynbTaTOB LENSIM;

BIIQJICTh HABBIKAMHU TIO3HABATEILHOW pEeQICKCHH KaK OCO3HAHUS COBEPIIACMBIX ICHCTBUH H
MBICIIUTEIIBHBIX MTPOLECCOB, UX PE3YIHTATOB U OCHOBAHUM;

WCIIOJIb30BATh MPUEMBI PEPIICKCUU JJI OIIEHKHU CUTYaI[iH, BEIOOpA BEPHOTO PEIICHNUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PEIIEHUS 10 UX CHUKECHUIO;

MPUHUMATh MOTHUBBI M @pTYMEHTBI IPYTUX IIPU aHAJIA3E PE3YIIbTATOB JCSITEIbHOCTH;

MIPUHUMATD €051, TOHMMAasi CBOM HEJAOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI U @pTYMEHTBI JIPYTUX [IPU aHAIU3E PE3YIbTATOB JIEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OLIHUOKH.

B mporiecce 1OCTHKEHUS JIMYHOCTHBIX PE3Yy/IbTaTOB OCBOEHUS MpOrpamMmbl MO (PU3HKE ISl YPOBHS
cpenHero o6miero oOpa3oBaHusl y OOyUYAIOIIMXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIN WHTEIIEKT,
MPEIoJaralmni COPMHUPOBAHHOCTE!

CaMOCO3HAHU$, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHMMATh CBOE 3MOILMOHAIBHOE COCTOSIHUE, BHUJIETh
HaIpaBJIEHUs Pa3BUTHSI COOCTBEHHOU YMOIMOHAIBHON Cc(hephl, OBITh YBEPEHHBIM B ce0e;
CaMOPETYJIMPOBAHMUSI, BKIIFOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MMPUHUMATh OTBETCTBEHHOCTH 32 CBOE
MOBEJIEHNE, CTIOCOOHOCTh aaTHPOBATHCS K AMOIIMOHAIBLHBIM U3MEHEHUSIM U TIPOSIBIISTH THOKOCTH,
OBITH OTKPBITHIM HOBOMY;,

BHYTPEHHEH MOTHBAIIUM, BKIIOYAIONIEH CTPEMJICHHE K JOCTIDKCHHMIO IIEH M YCIEXy, ONTHMHU3M,
WHUIMATUBHOCTb, YMEHUE JIEUCTBOBATh, HCXO/I U3 CBOMX BO3ZMOYKHOCTEH;

SMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHAIILHOE COCTOSIHUE APYTUX, YIYUTHIBATh €T0
MIPHU OCYIIECTBIEHUU OOLIEHUS, CIIOCOOHOCTH K COUYBCTBHUIO U CONIEPEKUBAHUIO;

COLIMANIBHBIX HABBIKOB, BKIIIOYAIOMIMX CIIOCOOHOCTH BBICTPAMBAaTh OTHOIICHHS C APYTUMU JIIOJIbMU,
3a00TUTHCSI, IPOSIBIISATH UHTEPEC U pa3pemiath KOHPIUKTHI.

IMPEAMETHBIE PE3VYIJIbTATDI

K xonmy o6ydenust B 10 Knacce nipeIMeTHbIE pPE3yiabTaTbl Ha YIIyOJIEHHOM YpPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUYaAIOUINXCA YMEHHI:

MOHUMATh POJib (PU3UKKH B IKOHOMHYECKON, TEXHOJIOTMUYECKOM, 3KOJOTHYECKOH, COIUANbHON U
ATHYECKOH cepax AesaTeTbHOCTH YeI0BeKa, POJib 1 MeCTO (PM3UKH B COBPEMEHHON Hay4YHOU KapTHHE
MHpa, 3HAUEHUE OIMHCATEIbHON, CHCTEMaTU3UPYIOLIeH, OOBSICHUTENbHOM M MPOTHOCTUYECKOM
GbyHKIME (U3HUECKON TEOpUU — MEXAHHMKH, MOJEKYISpPHOW (U3UKH U TEPMOJMHAMHKH, POJb
¢buznueckoit Teopun B GopMHUPOBAHHH MIPEACTABICHUNA 0 PU3NYECKOM KapTUHE MUPA;

pasnuyath yCIOBUS MPUMEHUMOCTH Mojened (GU3MYecKuX Teld U TMPOLECCOB (ABIEHUIN):
WHEepIHAaNbHAs cucTeMa 0TCUETa, aOCOMOTHO TBEPIOE TEJI0, MaTepHalibHasl TOYKA, PABHOYCKOPEHHOE
JIBUKEHHE, CBOOOJHOE TmajaeHue, abCoNTHO ympyras naedopmaiivs, aOCOIIOTHO YIPYroe Hu
abCOTIOTHO HEYMPYroe CTOJIKHOBEHHUS, MOJIENH Ta3a, KUJKOCTH U TBEPAOTO (KPHUCTATIINYECKOTO)
Tena, UAeaIbHbIN ra3, TOUEUHBIN 3apsi]l, OJHOPOIHOE IIEKTPUUECKOE TOJIE;

pasnuyath ycloBus (TpaHUIlbl, 00JacTH) MPUMEHUMOCTH (PU3NIECKIX 3aKOHOB, TOHUMATh BCEOOIN
XapakTep (yHIaMEeHTaIbHBIX 3aKOHOB ¥ OTPaHUYEHHOCTh HCIIOJIb30BaHMSI YACTHBIX 3aKOHOB;
aHAIIM3UPOBATH U OOBICHITh MEXaHUYECKUE MPOIIECCHI U SIBICHUS, UCTIONb3Yysl OCHOBHBIE MOJIOKEHUS
U 3aKOHBl MEXaHUKH (OTHOCHUTENBHOCTh MEXAaHWYECKOTO JIBWKEHHs, (OPMYIbl KHHEMAaTHUKH
PaBHOYCKOPEHHOTO JBWKEHHUs, mpeodpa3zoBaHus ['amuies Uisi CKOPOCTH U MepeMenieHus], 3aKOHBI
HproToHa, mpuHIKIT OTHOCUTENBHOCTH [ anuiiest, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHbBI COXPaHEHUS



UMIYJIbCA U MEXaHUYECKON SHEPTUH, CBSI3b pabOTHI CUJIBI C M3MEHEHHUEM MEXaHUYECKOW SHEPTHH,
yCIOBUSL pPABHOBECHsSI TBEPIOrO Teja), IPU 3TOM HCIOJIb30BaTh MAaTEMaTHUUECKOE BBIPAKEHUE
3aKOHOB, YKa3bIBaTh YCJOBHS NMPUMEHUMOCTH (M3WYECKUX 3aKOHOB: NpeoOpaszoBanuii [ ammies,
BTOPOT'O U TPEThEro 3akoOHOB HbI0TOHA, 3aKOHOB COXPaHEHUS UMITYJIbCa U MEXAaHUUYECKOUN SHEPruu,
3aKOHA BCEMUPHOIO TATOTEHUS;

aHAJIM3UPOBATh U OOBACHATH TEIUIOBBIE MPOLIECCHl U SIBJIECHUS, UCIOJIb3ysd OCHOBHBIE IOJIOKEHUS
MKT u 3ak0HBI MOJIEKYISIPHONH (PU3UKH M TEPMOJMHAMUKHU (CBSI3b JABJICHMS UAEAJIBHOTO rasa co
CpPEeHEH KMHETHMYECKOM SHEPrueu TEIIOBOrO IBUKEHUS W KOHILICHTPALlMEW €ro MOJIEKYN, CBS3b
TEMIIEpaTypbl BEIIECTBA CO CPEAHENW KMHETUYECKOW PHEPrueil TEIIOBOTO JBMIKEHHUS €ro 4acTull,
CBS3b JABJICHUS HJI€AIbHOIO ra3a C KOHIEHTpAlMel MOJIEKYJl M €ro TEeMIIepaTypoi, ypaBHEHUE
MenpeneeBa—Knanelipona, nepBblii 3aKOH TEPMOAUHAMHUKH, 3aKOH COXPAHEHUS SJHEPTUH B TEIJIOBBIX
mporeccax), Mpu 3TOM HCIOJIb30BaTh MaTeMaTHUECKOE BBIPAXKEHHUE 3aKOHOB, yKa3bIBaTh YCJIOBUS
IIPUMEHUMOCTH ypaBHeHMsI Menneneea—KianelipoHa;

aHAJIM3UPOBATh U OOBSICHITH IEKTPUUECKHE SBJIEHUS, UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUS U 3aKOHBI
ANIEKTPOMHAMUKH (3aKOH COXpPAaHEHUS AJIEKTPUYECKOro 3apsija, 3akoH KyraoHa, MOTEHIMATbHOCTD
AJIEKTPOCTATUYECKOTO MOJIs, MPUHIUI CYNEPIIO3ULINN IEKTPUUECKUX IMOJIEH, MPU 3TOM YKa3bIBas
yCIIOBHUS IPUMEHUMOCTH 3akoHa KynoHa, a Takke NpakTUUeCKH BaKHbIE COOTHOILIEHHUS: 3aKOHBI OMa
JUIsL y4acTKa LMW M [ 3aMKHYTOM JJEKTpUYecKol uenu, 3akoH J[xoyma—JleHma, mpasuiia
Kupxroda, 3akonsr @apasnest 1y1st S7IE€KTPOIH3a);

OMHCHIBATh (PU3MUECKHUE TPOLECCHl U SIBJICHUS, UCIOJb3Yys BEJIMYUHBI: MEpEMEIIEHHE, CKOPOCTb,
YCKOpPEHUE, UMITYJIbC TeJla U CUCTEMBI TEJl, CHJIa, MOMEHT CHJIbI, JaBJI€HHE, IOTEHIIMAIbHAs SHEPT U,
KMHETHYeCKasl SJHEepPIusi, MeXaHn4eckas dHeprus, padoTa CHJIbIL, LIEHTPOCTPEMUTEIBHOE YCKOPEHHE,
CHJIa TSDKECTH, CHJIa YIIPYTOCTH, CHJIa TPEHUSI, MOIIIHOCTh, SHEPTHs B3aUMOICUCTBUS Tena ¢ 3eMIEH
BOJIM3M €€ MOBEPXHOCTH, SHEpPrus ynpyroi naegopmanuy MPYKUHBI, KOJIMYECTBO TEIUIOTHI,
aOcoJtoTHasi Temreparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSS SHEPrusl HIEaIbHOIO
OJIHOATOMHOTO Ta3a, paboTa WHIeaTbHOTO Ta3a, OTHOCUTENbHAs BIAXHOCTh Bo3ayxa, KIIJI
UJCAIBHOTO TEIUIOBOIO JBUIATENs; DIEKTPUYECKOE I0JI€, HANPSHDKEHHOCTh JJIEKTPUYECKOrO IO,
HaIpspKEHHOCTD TIOJIST TOYEYHOTO 3apsAjia WIM 3apsHKEHHOrO Iapa B BAKYyME U B JUICKTPHUKE,
MTOTEHIIMAJ MIEKTPOCTATUYECKOTO MOJIsL, PA3HOCTh IIOTEHIIMAJIOB, JIEKTPOABHKYIIAs CUIIA, CHJIA TOKA,
HaIPsDKEHNUE, MOIIHOCTh TOKA, IEKTpUYECcKass EMKOCTh IUIOCKOTO KOHJEHCATOPA, COIPOTUBIICHUE
ydacTKa ILEeNM C II0CJIEIOBATEeIbHBIM W IapajUICIbHBIM COCIMHEHUEM PE3UCTOPOB, DHEPIUs
NIEKTPUYECKOTO MOJIsI KOHJIEHCATOPa,

OOBSICHATE OCOOEHHOCTU NMPOTEKaHMUs (PU3NUYECKUX SBICHHMN: MEXaHWYECKOE JIBUXKEHUE, TEIJIOBOE
JBMDKEHUE YaCTHUI[ BEIIECTBAa, TEIJIOBOE paBHOBECHE, OpOYHOBCKOE JBIKeHHE, Iudpdy3us,
UCIIAPEHHE, KUIIEHUWE W KOHJEHCAalMs, IUIaBJICHUE M KPUCTAJUIM3alus, HaIPaBICHHOCTb
TEIUIONEPEaut, JIEKTPU3ALUS TN, SIKBUIIOTEHIUAIBHOCTh IIOBEPXHOCTH 3apsKEHHOTO IIPOBOIHMKA;
IIPOBOJIUTH MCCIIEJOBAHUE 3aBUCHUMOCTH OJHOM  (M3MUECKOM BEIMYMHBI OT Jpyrol c¢
UCIOJb30BAHUEM MPSAMBIX H3MEPEHUH, IMpH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DPUKCHPOBAThH
pe3yibTaThl MOJMYYEHHOH 3aBUCUMOCTU (DU3MYECKUX BEJIMYMH B BHJAE TIpadUKOB C Y4ETOM
a0COJIIOTHBIX MTOTPELIHOCTEH N3MEPEHUH, IeNlaTh BBIBO/IbI 10 PE3yJIbTaTaM UCCIIEI0BaHMS;
IIPOBOJIUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIMUUH, [IPU STOM BBIOUPATh ONTUMAJIBHBIA METO/
U3MEpEHHUs, OLEHMBATh aOCOJIIOTHbIE M OTHOCUTEIbHBIE MOTIPEIIHOCTH MPSMBIX M KOCBEHHBIX
U3MEPEHUN;

MIPOBOJIUTH OMBITHI MO MPOBEPKE MPEATOKEHHON T'MIOTE3bl: MIAHUPOBATh SKCIIEPUMEHT, cOOUpATh
OKCIEPUMEHTAJIbHYIO YCTAHOBKY, AQHAJIM3UPOBATh IIOJIyYEHHBIE DPE3yibTaTbl M JAEIaThb BBIBOJ O
cTaTryce NpeAN0KEHHON TUIIOTE3b;

coOmoaTh npaBuiia OE30MacCHOTO TpyJa NpU NPOBEAECHUH MCCIEJOBAaHUN B paMKax YueOHOro
OKCIIEPUMEHTa, TMpaKTUKyMa W Yy4eOHO-MCCIIEOBATENbCKOM M TPOEKTHOM JEATENbHOCTH C
HCIOJIb30BAHNEM MU3MEPHUTEIBHBIX YCTPOICTB U 1aO0OpaTOPHOTO 000OPYA0BAHUS;



pemath pacy€THhIC 3aJa4d C SBHO 33JIaHHOW M HESBHO 33JaHHON (PU3UYECKOW MOJIENbI0: Ha
OCHOBAaHWW aHAJIM3a YCIOBUS OOOCHOBBIBATH BHIOOP (QHU3MYECKOW MOJETH, OTBEYAIOIICH
TpeOOBaHUSAM 3a7aud, IPUMEHITH (OPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJAThI (PU3NICCKUX
TEOPHUI MPU HUCMOJIH30BAHUM MATEMAaTHYECKUX METOJIOB pEIICHHUs 3a/ay, MPOBOJUTH pacyEThl Ha
OCHOBAHUU MMEIOIIMXCS TaHHBIX, aHATU3UPOBATh PE3YJIbTAThl U KOPPEKTUPOBATH METOIbI PEIICHUS
C Y4E€TOM IIOJIYYEHHBIX PE3YJIbTATOB;

pemaTh KayeCTBEHHBbIE 3aJaud, TpeOyroliue NPUMEHEHHWS 3HAaHUW W3 Pa3HbIX pPa3esioB Kypca
GU3MKM, a TaKKe WHTETpAlliy 3HAHWUN W3 JPYrUX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKIIA:
BBICTpAaWBaTh JIOTMUECKYIO IIEMOYKY pACCY)KJACHHM C ONOpOW Ha UW3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3UYECKHUE SBIICHNUS,

WCIIOJIb30BaTh TEOPETHYECKUE 3HAaHUS JUIi OOBSCHEHHMS OCHOBHBIX TIPUHIMUIIOB PabOThI
U3MEPUTENIBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJOTHYECKUX MPOIIECCOB;

MPUBOJUTH MPUMEPHI BKJIaJa POCCHUCKUX U 3apyOEKHBIX YUYEHBIX-(U3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHE MPOIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIl;

aQHAIM3UPOBAThH U OLIEHUBATH MOCIIECTBUSI OBITOBOM M MPOU3BOJICTBEHHON JIEATETLHOCTH YEJIOBEKA,
CBSI3aHHOM C (PM3UYECKUMU MTPOIIECCAMH, C TMO3HUIIMIA IKOJIOTUUECKOM 0€3011aCHOCTH, IPEICTABICHUM
0 palMOHAJIBHOM MPUPOJOTIOIB30BAHIH, & TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTHKEHUN HAYKH U
TEXHOJIOTHH /ISl JATBHEHIIIETO pa3BUTHSI YEJIOBEYECKOTO OOIIECTBA;

MPUMEHATHh pa3audHble CHOCOObI paboThl ¢ wuHMoOpMarueldn (GU3NIECKOTO COACPXKAHUA C
WCIIOJIb30BAHUEM COBPEMEHHBIX HH(GOPMAIIMOHHBIX TEXHOJIOTHH, MPH OSTOM HCIOJIb30BaTh
COBpeMEHHbIE HH()OPMAITMOHHBIC TEXHOJIOTHH ISl TIOUCKA, TIEPepad0TKH U MPEIbIBICHUS YIeOHOM
U HAYYHO-TIOMYJSpHOW WH(OpMAIUK, CTPYKTYPHUPOBAHUS W HHTEpPHpeTanuu WHOOpMAaIHH,
MOJTYYCHHOU M3 Pa3IuIHBIX HCTOUYHHUKOB, KPUTHUYECKH aHAJIM3UPOBATH MOJydaeMyro HH(DOpMaIIUio 1
OIICHUBAaTh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCA 3HAHH, Tak M Ha OCHOBE aHau3a
HMCTOYHUKA WH(POPMAIINH;

MIPOSIBJIATH OPraHU3aIMOHHbIE U [T03HABATEIbHBIE YMEHUSI CAMOCTOSITEIBHOTO IPUOOPETEHHST HOBBIX
3HAHWU B MIPOLIECCE BBHITIOJIHEHUS TPOEKTHBIX U YUeOHO-UCCIIEeA0BATEIbCKUX PaboT;

paboTaTh B TPYIIE C UCIIOJHEHUEM Pa3IMUHBIX COLUANBHBIX POJIeH, MIIAaHUPOBATh pabOTy I'PYMIbL,
palMOHAJIbHO pPACIpeaeysaTh AESITeNbHOCTh B HECTAaHAAPTHBIX CUTYalUAX, aJ€KBAaTHO OIICHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB IPYIIIBI B PEIICHUE paccMaTpUBaeMOl IpoOIeMBl;

MPOSIBIIATH MOTHUBALIMIO K OyayIIei mpodeccrnoHaNbHOM e TEIBHOCTH M0 CIIEIUANTBHOCTAM (PU3UKO-
TEXHUYECKOTO MpoduIs.

Temarnueckoe mianuposanue. 10 knacc. YriayOneHHbIA YPOBEHb



Ne

HaumenoBanue pasnenon

KomnnuectBo yacos

ONEeKTPOHHBIE

/11 Y TE€M MPOTPaMMBbI Bcer | Kontposbhsie | IIpaktudeckue | (iudpoBsie)
0 paboTsl paboThI 00pa3zoBaTesbHbIC
pecypchl
Pa3znen 1. HAYYHBIA METOJI IO3HAHUSI TIPUPOJIBI
1.1 | Hayunslii MeTox 6
TTO3HAHUS TPUPOIBI
Uroro no pazgeny 6
Paznen 2. MEXAHUKA
2.1 | Kunemaruka 10 1 [[BubmmoTeka IIOK
https://m.edsoo.ru/7f4181ce]]
2.2 | Iunamuka 10 1 [[BubmmoTeka IIOK
https://m.edsoo.ru/7f4181ce]]
2.3 | CraTuka TBEPOTO TENIA 5
2.4 | 3akOHBI COXpaHEHUS B 10 1 [[PubmuoTexa [JOK
MEXaHUKE https://m.edsoo.ru/7f4181ce]]
Wroro no pazgeny 35

Pa3nea 3. MOJIEKYJIAPHASA ®U3NKA U TEPMOJANHAMHUKA

3.1 | OcHOBBI 15 1 [[BubmuoTexa [JOK
MOJIEKYIAPHOKUHETHYEC https://m.edsoo.ru/7f4181ce]]
KOW TEOpHH
3.2 | Tepmogunamuka.Temo | 20 1 [[BubmuoTexa [JOK
bI€ MAIIIMHBI https://m.edsoo.ru/7f4181ce]]
3.3 | ArperaTHble COCTOSTHUS 14 1 [[PubmuoTexa [JOK
BemecTBa. Pa3oBEIe https://m.edsoo.ru/7f4181ce]]
IepeX0 bl
Hroro no pazneny 49
Pasnea 4. JIEKTPOANHAMUKA
4.1 | DnekTpuyecKoe mojie 24 1 [[BubmumoTeka IIOK
https://m.edsoo.ru/7f4181ce]]
4.2 | IlocTostHHBIN 24 1 [[PubmuoTexa [JOK
AJIEKTPUYECKUN TOK https://m.edsoo.ru/7f4181ce]]
4.3 | Toku B pa3IM4HbIX 6
cpenax
Hroro no pazneny 54
Paznen 5. PU3HUECKHUN MPAKTUKYM
5.1 | dusnuecknii mpakTHKyM 16 16
OBUIEE KOJIMYECTBO 170 8 16

YACOB I10 ITPOTPAMME




KaJICHI[apHO-TeMaTI/I‘IeCKOC IJIaHUPOBAHUC.

10 knacc. YriyOneHHbI ypOBEHb.

Ne | HanmmeHnoBaHue pa3fesioB U TEM IPOrPAMMBI KosnuecTBo yacos Mara | DnekrpoHHbIE
/i Bcero | Kontpons | I[Ipakrtuue | usyde | (uudpoBble)
HbIE CKHE HUS | oOpa3oBaTeib
paboThl paboThl 10a | HBIE pecypchbl
1 [[®u3uKka — pyHAaMEHTATBHAS HAYKA O 1 1.09 [[gP;?ﬂHOTeKa
mpupoze]] huttps://m.cdsoo.r
u/7f4181ce]]
2 [[Hayunblit MeTO/ TO3HAHUS U METOIBI 1 1.09
rccaeaoBaHus (GU3NUYECKUX SIBJICHUM ||
3 [[OkcriepuMeHT 1 TeopHs B IIpoIiecce 1 5.09
no3HaHus npupoasl. Habmonenue u
SKCNEPUMEHT B pusnke]]
4 [[CriocoObl u3mepenust Gpu3NYECKuX 1 6.09
BEJINYHH]|]
5 [[AGcotoTHas ¥ OTHOCUTEIbHAS 1 7.09
MTOTPEITHOCTH H3MEPEHUN (PU3NISCKUX
BEJINYHH]| |
6 [[MonenupoBanue B pusuke. Poias u mecto 1 8.09
¢bu3uKH B GOPMUPOBAHUN COBPEMEHHOM
HAyYHOU KapTUHBI MUPA, B TPAKTUYECKOU
eI TeIbHOCTH JIFOACH] |
7 [[Mexanndeckoe nmkeHue. Cucrema 1 8.09
otcueTa. OTHOCUTEIBLHOCTh MEXaHUYECKOTO
nsuxkenus. [Ipsimast u oOpaTHas 3agauu
MEXaHHUKH] |
8 [[Pannyc-BekTOp MaTepUAIbHON TOUKH, €TO 1 12.09
MIPOEKIIMK Ha OCU KOOpAUHAT. TpaeKTopusi.
[Tepememenue. Ckopocth. X mpoekunu Ha
OCH KOOpAuHAaT] |
9 [[PaBHOMEpPHOE NIPSAMOJIMHENHOE JTBUKEHUE. 1 13.09
I'padmyeckoe onucanre paBHOMEPHOTO
MPSMOJIMHEHHOTO JIBH)KEHUS | |
10 | [[CnoxxeHHE IepeMEeIeHU U CKOPOCTEH. 1 14.09
Pemenue 3agau]]
11 | [[HepaBHOMEpHOE JBHKEeHHE. MTHOBEHHAS 1 15.09
CKOpOCTh. Yckopenue. IIpsamoinnHeitnoe
JIBUKEHHE C IOCTOSTHHBIM YCKOpeHHeM ] |
12| [[I'padmueckoe onrcaHue MPSMOINHEHHOTO 1 15.09
JIBUKEHHSI C TOCTOSIHHBIM YCKOpeHueM ||
13 | [[CBoOOaHOE MaficHue. Y CKOpEHHUE 1 19.09

cBOOOJTHOTO Ta/ieHHsl. 3aBUCUMOCTh
KOOPJMHAT, CKOPOCTH, YCKOPEHHUS OT
BpEMEHHU M UX rpaduku]]




14

[[ABumxeHue Tena, OpOILIEHHOTO MO YoM
K TOpU30HTY]]

20.09

15

[[KpuBosuneiinoe aBmxeHue. JBrxenue mno
OKPY)KHOCTH. YTJIOBas U JIMHEWHAs
ckopocTs. [lepuon u yacrora.
LlenTpocTpeMUTeNbHOE U MOJTHOE
yckopeHuel] |

21.09

16

[[KonTposbHas paboTa 1o Teme
"KunemaTtuka']]

22.09

17

[[[TepBbIif 3axkoH HptoToHa. MHepunanbHbie
cuctemsl otcuéra. [IpuHuumn
OTHOCHUTEIbHOCTH ["amues.
HeuneprinansHeie cuctemsl 0TcuéTal|

22.09

18

[[Cuna. PaBHOeticTBYIOIIAs cuia. Bropoit
3akoH Hprotona. Maccal]]

26.09

19

[[B3aumoneiicTBue Ten. TpeTuit 3akoH
Hrroronal]

27.09

20

[[[TpunuuMn cynepno3unuu cui. Pemenue
3a/1a4 Ha MpuMeHeHue 3akoHoB HproToHa]]

28.09

21

[[3axoH BCEMUPHOTO TATOTCHHSI.
OKBHBAJICHTHOCTh I'PABUTALIUOHHON 1
WHEPTHOM Macchl||

29.09

22

[[Cuna TspKecTH U yCKOpeHHe CBOOOHOTO
mageHus ||

29.09

23

[[IBmkeHne HEOSCHBIX TS U UX
HCKYCCTBEHHBIX CITYTHUKOB. [lepBas
KOCMHUYECKasi CKOpocTh. 3akoHbl Kerepal]]

3.10

24

[[Cuna ynpyroctu. 3akoH ['yka. Bec Tenal]

4.10

25

[[Cuna Tpenus. [Ipupoaa u BUIbI CUI
TpeHus. J[BuxKeHHe B )KUAKOCTHU U rase ¢
y4€TOM CHJIbI CONPOTUBIICHUSI CPEJibl ||

5.10

26

[[daBnenue. ['mapocTatudeckoe AaBICHUE.
Cuna Apxumenal |

6.10

27

[[AGCOIIOTHO TBEPIOE TEJIO.
[TocTynarensHoe U BpalaTeabHOE
JIB)KEHUE TBEPJIOTO Teual]

6.10

28

[[MOMEHT CHJIbI OTHOCUTEIIBHO OCH
BpaieHus. [lneyo cumbi]]

17.10

29

[[CroxeHue cuil, MPUIOKEHHBIX K
TBepAoMy Teny. LleHTp TshxecTH Tena.
VYcnoBus paBHOBecHs TBEPIOTO Tena. Buabl
paBHOBecHs ||

18.10

30

[[Pemienue 3amay]]

19.10

31

[[KonTponbHas paboTa 1o teme "J[nHamuka.
Crartuka TBepaoro tena']]

20.10

32

[[MMmynbC MaTepuanbHON TOYKU, CUCTEMBI
MaTepHUaTbHBIX TO4YeK. LIeHTp Macc cuctemsl
MaTepHUaIbHBIX TOYeK. Teopema 0 IBUKEHUHN
LIeHTpa Macc|]

20.10




33

[[UMIynbC CHIIBI M U3BMEHEHHE UMITYJIbCca
Tena. 3aKOH COXPaHEHMsI UMITYJIbCa.
PeaktuBHOe nBIKEeHUE] |

24.10

34

[[MoMeHT umnyibca MaTepuabHON TOUKH.
IIpencrasnenue 0 COXpaHEHUU MOMEHTA
MMITYJIbCa B IIEHTPAJIbHBIX MOJISIX] ]

25.10

35

[[Pemenue 3anaq]]

26.10

36

[[PaboTa critbl Ha MaJIOM ¥ HA KOHEYHOM
nepememneHuu. ['paduueckoe
MpeACTaBICHUE pabOThI CUITbl. MOIITHOCTD
cubl]]

27.10

37

[[Kunetnueckas sHeprus. Teopema 00
W3MCHCHHH KHHETUYCCKOW dHEPTUU
MaTepUuaIbHON TOUKH ||

27.10

38

[[[ToTeHIMaIbHBIC U HETIOTEHIIUATIBHBIC
cwisl. [loTeHnmansHas sHeprusa. Bropas
KOCMHYECKasi CKOPOCTH] |

31.10

39

[[TpeThst kocMuUeckast CKOpocTh. CBSI3b
paboTHl HEMOTEHITUATBHBIX CHIT C
M3MEHEHUEM MEXaHUYECKON dHEPTUHN
CUCTEMBI TeJI. 3aKOH COXPaHCHUS
MEXaHUYECKOHN dHEPTUn||

40

[[Yopyrue u HEyNpyrue CTOIKHOBEHHMS.
VYpaBHenue bepHymnu s neanbHOM
KHUAKOCTH] |

2.11

41

[[KoHnTposibHast paboTa 1o Teme "3aKOHbI
COXpaHeHus B MexaHuKe'"]]

3.11

42

[[Pa3zBuTHE NTpeaCTaBICHUN O IPUPOJIE
Ter1oTel. OcHOBHBIE NoJI0KeHUsT MKT.
Huddysus. bpoyHoBckoe nBrkenue] |

3.11

43

[[Ctpoenune ra3000pa3HbIX, KUIKUX U
TBEpAbIX TeJ. XapaKTep IBUKEHUS U
B3aMMO/ICHCTBHS YaCTHI] BEIIECTBA] |

7.11

44

[[Macca u pa3Mepbl MOJIEKYIT (AaTOMOB).
KonunuectBo Bemectsa. [locrosiHHas
ABorazpo]]

8.11

45

[[Temnepatypa. TemnnoBoe paBHOBECHE.
[lIxana [Henbcus]|

9.11

46

[[Pemenue 3anay]]

10.11

47

[[MneanbHblii ra3. ['a30BbIe 3aKOHBI | |

10.11

48

[[YpaBHenue MenpaeneeBa-Knanelipona.
Pemienne 3agau]|

14.11

49

[[AOcomtoTHas TemnepaTypa. 3aKoH
JanbToHa]]

15.11

50

[[U30mporniecchl B U1€aaIbHOM Ta3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BeleCTBA] |

16.11

51

[[I'paduueckoe npeacTaBieHne
M30IIPOLIECCOB: U30TEPMA, U30X0pa,
n3o0apal]

17.11




52

[[OcnoBHOe ypaBHeHne MKT]]

17.11

53

[[Pemenue 3ana4]]

28.11

54

[[CBsA3b aOCOMIOTHOM TEMIIEpaTyphl
TEPMOAMHAMHUYECKOM CUCTEMBI CO CpeTHEN
KUHETUYECKOM SHEPrUeH MOCTYNaTeIbHOro
TETUIOBOTO JBMKCHUS € JacTuIl] |

29.11

55

[[O6oO0ImeHre 1 cucTeMaTr3al|s 3HaHUH 110
teme "OcHoBbel MKT"]]

30.11

56

[[KonTposbHas paboTa 1o teme "OCHOBbI
MKT" 1]

1.12

57

[[TepmoauHamuueckasi cucteMa. 3alanue
BHEIIHMX ycnoBui Ui T/l cuctemst.
BHemnue 1 BHyTpeHHUE TapaMeTpBhI.
[Tapamerps! T/] cuctemsl kKak cpeHue
3HA4YEHMS BEJIUYHH, ONIMCBHIBAIOIINX €€ HA
MHUKPOCKOIMYECKOM ypOoBHeE]]

1.12

58

[[HyneBoe Hauano TepMOAMHAMUKH.
CamornpousBoJibHas penakcarus T /]
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO] |

5.12

59

[[Mopenb naeanpHOTO ra3a B
TEPMOJUHAMUKE. VYcenosus MIPUMCEHUMOCTHU
3TOM MOJIeH ||

6.12

60

[[YpaBuenue MenneneeBa-Knamnelipona u
BBIPAKCHUE JJIs1 BHYTPEHHEN SHEPruu| |

7.12

61

[[BeipaxkeHue 1yisi BHYTPEHHEW SHEPTUU
OJIHOATOMHOTO HJICAJIbHOTO Ta3a.
KBazucratnueckue u HeCTaTUYECKUE
MpoueccHl | |

8.12

62

[[@nemenTapHas paboTa B TEPMOJIUHAMUKE.
Brruncnenue pabotsl 1o rpaduky mpoiecca
Ha pV-nuarpammel |

8.12

63

[[Termonepenava Kak crocod U3MEHECHHUS
BHyTpeHHe# sHepruun T]I cucremsbr 6e3
coBepIIeHHs paboThI]]

12.12

64

[[KonBek1usi, TEIIONPOBOJHOCTb,
n3iydyeHue]|

13.12

65

[[KonmuuecTBO TEMIOTHI. TeEmIoéMKOCTh
Tena. YAenbHas U MOJISIpHAs TEIUIOEMKOCTH
BEILIECTBA. Y IeJbHAs TEIJIOTA CTOPAHUS
TOIUIUBA] |

14.12

66

[[Pacy€T komyecTBa TEMJIOTHI IIPU
Teronepenaye]]

15.12

67

[[TTonsiTre 06 agrabaTHOM Mpoliecce.
[lepBblii 3aKOH TEPMOJMHAMUKH] |

15.12

68

[[KosimuecTBO TEIIOTHI U paboTa Kak Mephbl
U3MeHeHus BHyTpeHHel sHepruu T /1
CUCTEMBI ] |

19.12

69

[[BTopoii 3akOH TEPMOAMHAMUKY IS
PaBHOBECHBIX U HEPABHOBECHBIX MTPOLIECCOB.
HeoOpaTuMocTh NpUpOTHBIX MPo1eccoB]]

20.12




70

[[[IpuHUMITBI IEUCTBUS TEIUIOBBIX MAIIIHMH.

KII/]]

21.12

71

[[MakcumanbHoe 3Hauenue KI1/. [{ukin
Kapno]]

22.12

72

[[Pemenue 3ana4]]

22.12

73

[[Dxomorudeckne aceKThl HCTIOJIH30BAHUS
TEIJIOBBIX JIBUTaTeeil. Temioroe
3arpsi3sHEHUE OKpYKaroien cpensl ||

26.12

74

[[Pemenue 3anaq]]

27.12

75

[[O6oO0ImeHre 1 cucTeMaTr3alus 3HaHUH 110
teme "Tepmonunamuka. TermnoBbie
MaIuHbI" ||

28.12

76

[[KonTponbHas paboTa 1o Teme
"TepmoanHamuka. TernaoBbie MaTUHbL" ||

29.12

7

[[[TapooOpa3zoBaHue U KOHACHCALUS.
Hcnapenne n kunenue. Y aenpHas TEIIOTa
napooOpa3oBanusi||

29.12

78

[[HachImieHHBIE ¥ HEHACHIIIICHHBIC TTAPHI.
KadecTBeHHasr 3aBHCUMOCTD INIOTHOCTH U
JABJICHUSI HACBHIIIICHHOTO MMapa OT
TeMIIepaTypbl, UX HE3aBUCUMOCTh OT 00BhEMa
HACBIIIIEHHOTO Tapa. 3aBUCUMOCTh
TeMIIePaTypbl KUTICHUS OT JaBJICHUS B
KHUAKOCTH] |

9.01

79

[[BraxxHOCTB BO3/yXa. AOGCOIOTHAS U
OTHOCHUTEJIbHAS BIAYXKHOCTB | |

10.01

80

[[Pemienue 3amau]]

11.01

81

[[TBépmoe Teno. Kpucramiueckue u
amopdHbIe Tea. AHU30TPOIHS CBOMCTB
KPHUCTAJIOB] ]

12.01

82

[[TL1aBnenue U KpUcTaUIM3aus. Y aenbHas
terutoTa ruiaBieHus. Cyonumanus]|

12.01

&3

[[Aedopmaru TBEpAOTO Tena. PacTsmkeHue
u cxkarue. Cnur. Moaynbs FOunra. [Ipeaen

ynpyrux nedopmanuii] |

16.01

84

[[TemioBO€ paciMpeHUE KUAKOCTEH U
TBEPABIX T€J1. AHTAPMOHU3M TEIIOBBIX
KoJIeOaHUH YacTHI] BEIIeCcTBa ]|

17.01

&5

[[[IpeoGpa3oBanue sHEprun B Pa3oBbIX
nepexonax]]

18.01

86

[[ YpaBHeHue TeroBoro 6anancal]

19.01

87

[[Pemienue 3amay]]

19.01

88

[[[IoBepXHOCTHOE HATSAKEHUE.
Kanunnsapueie sBnenus. JlaBinenue noa
VCKPUBJICHHON TIOBEPXHOCTBIO KHUIKOCTH.
dopmyna Jlamacal]]

23.10

&9

[[OGoO0menre u cucTeMaTr3aiys 3HaHUH 110
TeMe "ArperaTHble COCTOSIHUS BEILIECTBA.
®dazoBble epexoan"]]

24.01




90

[[KonTposbHas paboTa 1mo Teme
"ArperaTHble COCTOSIHHSI BELLIECTBA.
®dazoBble iepexoan"]]

25.01

91

[[DnexTpuzanus Ten u €€ MposIBICHUSI.
Dnexktpuyeckuii 3apsia. [[Ba Bunia
AMEKTPUICCKUX 3apsAaoB. [IpoBOTHUKH,
JURJICKTPUKHU U TIOJTYIIPOBOIHUKH | |

26.01

92

[[DnemeHTapHBIN MEKTPUUECKUH 3apsil.
3aKOH COXpaHEHUs AEKTPUIECKOTO
3apsnal]

26.01

93

[[B3aumoneiicTBue 3apsanoB. Touednsie
3apsnbl. 3akoH Kynonal]

30.01

94

[[Pemenue 3amaq]]

31.01

95

[[DnexTpuueckoe mone. Ero nelictBue Ha
AIEKTPUYECKUE 3apsipl]]

1.02

96

[[Hanmpsixk€HHOCTD 3JIEKTPUYECKOTO TIOJISL.
[TpoOubIii 3apsn. JInaMM HANPSHKEHHOCTH
anekTpudeckoro nois. OqHopoaHOe
AJIEKTPUUYECKOE TT0JIe] |

2.02

97

[[TIoTeHIIManbHOCTD JIEKTPOCTATUYECKOTO
noJist. Pa3HOCTh MOTEHIIMAIOB U
HanpspbkeHue]|

2.02

98

[[TIoTeHIIManbHas SHEPTUS 3apsjia B
aneKkTpocTatuyeckom mnose. [lorennnan
3JIEKTPOCTATUYECKOTO MOJIS | |

6.02

99

[[CBs3b HAIPSHKEHHOCTH MOJISI U PA3HOCTU
MOTEHIIMAJIOB ISl 3JIEKTPOCTATHYECKOTO
1oJis||

7.02

100

[[[TpuHIUIT CYNIEePHO3UIIUH DTEKTPHUUECKUX
noJsei|]

8.02

101

[[Pewmienue 3amay |]

9.02

102

[[[Tone Toueunoro 3apsiaa. [lone
PaBHOMEPHO 3apsiKeHHOM cdepsl]]

9.02

103

[[[Tosrle paBHOMEPHO 3apsKEHHOTO TI0
00bEéMy mapa. [Tone paBHOMEpHO
3apsKEHHON OeCKOHEYHOM MIIOCKOCTH] |

13.02

104

[[[IpOBOAHUKY B 3JIEKTPOCTATUYECKOM IIOJIE.
YcnoBue paBHOBecus 3apsi0B] |

14.02




105 | [[[Am3:1eKTpUKH U MOTYIIPOBOAHUKH B 15.02
AJIEKTPOCTATUYECKOM MoJe]]

106 | [[KonnencaTop. DeKTpoEMKOCTh 16.02
KOHJICHCATOPa. DIEKTPOEMKOCTH TIOCKOTO
KOHJIeHCcaTopa]|

107 | [[[TapasutenbHOE COCTUHEHUE 16.02
KOHJIEHCATOPOB] |

108 | [[TTocnemoBaTeaIbHOE COCTUHCHHE 27.02
KOHJIEHCATOPOB]]

109 | [[DHeprus 3apsHKCHHOTO KOHAEHcATOpa] ] 28.02

110 | [[Pernenue 3amau]] 29.02

111 | [[[IBmKeHMe 3apsHKCHHON YacTHUIIhI B 1.03
OJTHOPOJTHOM DJIEKTPUUECKOM moJie]]

112 | [[Pemenne 3ana4]] 1.03

113 | [[O00O6IIeHHE B cHCTeMaTH3alUs 3HAHUH 110 5.03
Teme "DnekTpuyeckoe mose" ||

114 | [[KonTpompHas paboTa 1o Teme 6.03
"InexTpuueckoe moe"]]

115 | [[Cuna Toka. [TocTOSIHHBII TOK. Y CIIOBHUS 7.03
CYIIECTBOBAHUS ITOCTOSTHHOTO
AIEKTPUYECKOTO TOKa] ]

116 | [[UcTounuku Toka. Hanpsoxenue u DJIC]] 12.03

117 | [[3akon OMa Jj1s yyacTKa IICTIH. 13.03
DJIEKTPUYECKOE CONMPOTUBIIEHUE] |

118 | [[3aBHCHMOCTB COITPOTHUBIICHUS 14.03
OJTHOPOJTHOTO TPOBOHHUKA OT €T0 JUTUHBI U
TJIOIIAM TTOTIEPEYHOTO CEUCHHS ||

119 | [[VnenbHOE CONPOTHBIICHUE BEIIECTRA. 15.03
Pemenue 3agay]]

120 | [[TIocnemoBaTebHOE, MApaLICIBLHOE, 15.03
CMEIIaHHOE COCTMHEHHE TIPOBOTHUKOB] |

121 | [[PacuéT pa3BETBIEHHBIX ANEKTPUICCKUX 19.03
uerneit. [IpaBuna Kupxrodal]

122 | [[Pemenue 3ama4]] 20.03

123 | [[PaboTa 37eKTPUIECKOTO TOKA. 3aKOH 21.03
Jxoyns —Jlennal]

124 | [[Perenue 3ama4]] 22.03

125 | [[MouIHOCTh IEKTPHUECKOTO TOKA. 22.03
TennoBast MOIITHOCTb, BhIJIE/IIEMast Ha
pesucropel]]

126 | [[Pemenue 3ama4]] 26.03

127 | [[DC u BHyTpeHHEE CONPOTUBIICHHE 27.03
HMCTOYHHMKA TOKA]|

128 | [[3akon Oma jyist IOJTHOM (3aMKHYTO1) 28.03

ANEKTPUUECKOM 1enu ||




129 | [[Pemienue 3amau]] 29.03
130 | [[MomIHOCTh HCTOYHHMKA TOKA] | 29.03
131 | [[KopoTkoe 3ambikaHue] ] 2.04
132 | [[KonaeHcaTop B IIEMH MOCTOSIHHOTO TOKa] | 3.04
133 | [[Pemienue 3amau]] 4.04
134 | [[Pemienue 3ama4 mo teme "TlocTOSIHHBIN 5.04
ANEKTPUUECKUi TOK"]]
135 | [[Pemenue 3ama4 o Teme "IlocTOSHHBIN 5.04
ANEKTpUUECKUil TOK"]]
136 | [[Pemenue 3ama4 o Teme "TlocTOSTHHBIN 16.04
ANEKTpUUECKUil TOK"]]
137 | [[O00O6IIeHHE B cHCTeMaTH3alUs 3HAHUH 110 17.04
teme "[loCcTosTHHBIN 2NeKTpudYecKuid TOK'"|]
138 | [[KonTpompHas paboTa 1o Teme 18.04
"[locTosiHHBIN dneKTpuYecKuii TOK"]]
139 | [[DnexTpuyeckas IpOBOIUMOCTh 19.04
Pa3IMYHBIX BEMIECTB. DIEKTPUUECKUN TOK B
MeTtautax. CBEpXIpOBOIUMOCTS ||
140 | [[DnexTpudecknii TOK B pacTBOpax u 19.04
pacriaBax 3J1eKTpoJuToB. 3akoHbl Dapanes
JUISL AJIEKTPpOoJIn3al |
141 | [[DnexTpuuyeckuii TOK B rasax. [lma3zmal]] 23.04
142 | [[DneKTpUUYECKUi TOK B BAKyyMe. 24.04
Baxyymubie mpubopsi]]
143 | [[DnekTpUUYeCKUi TOK B IMOTYIPOBOIHHUKAX ] 25.04
144 | [[TToaympoBOIHUKOBBIE PHOOPHI]] 26.04
145 | [[Du3ndecKuii MPaKTUKYM 110 TEME 26.04
"M3mepeHue Cuiibl TOKa U HApsHKEHUS B
L[ENU TOCTOSHHOTO TOKA MPY HOMOIIH
aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIBHBIX
pubopoB" uiu "3HaKOMCTBO ¢ IUPPOBOIt
naboparopueit o ¢puszuke. [Ipumepsr
u3MepeHus: PU3NYECKUX BETUYUH MIPH
MOMOIIA KOMITBIOTEPHBIX TATYUKOB' ]|
146 | [[®u3nveckuii IPaKTUKYM IO TEME 2.05
"N3y4yeHre HepaBHOMEPHOTO JIBHKEHUS C
L[EJTbI0 OTpEIeTICHIs] MTHOBEHHOU
ckopoctu"]]
147 | [[Du3nyeckuii MPaKTHKYM IO TEME 3.05

"N3mepenune yCKOpeHHUs IpU
MPSMOJIMHENHOM PaBHOYCKOPEHHOM
JBUKCHUH 110 HAKIIOHHOH INIOCKOCTH" MITH
"UccnenoBanue 3aBUCUMOCTH ITYTH OT
BPEMEHH MPU PAaBHOYCKOPEHHOM
JBUKEHUH'" ||




148

[[@Pu3nyecKkuil NpakTUKyM IO TEME
"U3mepenue yckopeHust CBOOOHOTO
najgeHus" win "N3yueHue ABuxKEHUs Tena,
OpOIIEHHOTO TOPU30HTAIBHO"]]

3.05

149

[[@Pu3nyecKkuil NpakTUKyM IO TEME
"N3yueHne IBUKEHMS TeJla MO0 OKPY>KHOCTU
C MOCTOSIHHOM TI0 MOJ1YJIFO CKOPOCThIO" Min
"UccnenoBanue 3aBUCUMOCTH TIEpUoa
oOpamieHnss KOHMYECKOTO MasiTHUKA OT €T0
napametpos"]]

7.05

150

[[@Pu3nyeckuil NpakTUKyM 1O TEME
"N3mepeHue paBHOJAEHCTBYIOIIEH CUIIBI TPU
JBUKEHUH OpyCKa M0 HaKJIOHHON
mwiockoctu" umn "IIpoBepka runoTessl o
HE3aBHCHUMOCTHU BPEMEHU JABWKEHUS Opycka
110 HAKJIOHHOMW TJIOCKOCTH Ha 33JJaHHOE
paccTosiHue OT ero Macchl"]]

7.05

151

[[@u3nyeckuil MpakTUKyM MO TEME
"UccnenoBanue 3aBUCUMOCTH CHIT
YIOPYrOCTH, BOSHUKAIOUINX B IPYKUHE U
pe3nHOBOM 00pa3iie, oT ux aepopmanun”
iy "V3ydeHne TBUKEHUS CHCTEMBI TeE,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOM uepes
nérkuit 6J10K"]]

8.05

152

[[@u3nyecKuil MPAKTUKYM 10 TEME
"U3mepenue kordduireHTa TpeHus mno
BEJIMYMHE YIII0BOTO KOA(PPHUIIHECHTA
3aBucumoctd Frp(N)" nmu "UccnenoBanue
JBUKEHHS OpYyCKa MO0 HaKJIIOHHOW TJIOCKOCTH
C iepeMeHHBIM KO3 UIIUEHTOM TpeHus"
unu "M3yueHne ABUKEHUS Tpy3a Ha Bally C
TpenueM" ]

8.05

153

[[@u3nyecKuil MPaKTUKYM 10 TEME
"HccnenoBanue yciaoBHUl paBHOBECHS
TBEPAOTO Teja, UMEIOUIETr0 OCh BpalieHus"
nnu "KoHCcTpyrpoBaHue KPOHIITEHHOB U
pacu€r cui ynpyroctu" uinu "M3yuenue
YCTOMYMBOCTHU TBEPJIOTO TEJa, UMEIOIIETO
TJI0IIAab OTIOPHI" ||

14.05

154

[[@Pu3nuecKuil TPaKTUKYM IO TEME
"N3mepeHue umilyibca tesa mo
TOpMO3HOMY IyTu" uin "M3mepenne cuibl
TATH, CKOPOCTH MOJEIH JIEKTPOMOOUIIS U
MOIIHOCTH cuibl TATH" win "CpaBHEHHE
WU3MEHEHHS UMITYJIbCa TeJla C UMITYJIbCOM
cwibl" nnu "HccnenoBanye coXxpaHeHUs
HMITyJIbCa MPU YIIPYTroM B3aUMOJAEHCTBUN"
niu "M3MepeHne KUHETUYECKON 3HEPTUN
TENa [0 TOPMO3HOMY nyTn"|]

15.05




155

[[@Pu3nyecKkuil NpakTUKyM IO TEME
"N3y4yeHne u30TepMHUECKOro IpoLecca
(pexOMeHI0BaHO MCHOJIB30BaHUE U (PPOBOI
naboparopun)" unu "M3ydeHrne n30XopHOTro
nponecca” uinn "M3ydenne n300apHOro
niporiecca" unu "l[IpoBepka ypaBHeHUs
coctostHus "] |

15.05

156

[[@Pu3nyeckuil NpakTUKyM IO TEME
"N3mepenue yaenpHON TemIoEMKOCTH" NN
"UccnenoBanue mpoiecca OCThIBaHUS
BemecTBa" uin "MccienoBanue
aaunabatHoro npouecca” nin "M3yuenue
B3aMMOCBSI3U SHEPTHH MEKMOJIEKYIISIPHOTO
B3aMMO/ICHCTBHS U TEMIIEPATYPHl KUTICHHS
xuarocTen'"]]

16.05

157

[[@Pu3nyeckuil NpakTUKyM MO TEME
"N3ydyeHne 3akOHOMEPHOCTEN HCTIapeHUs
xuakocren" wim "M3mepenne ynenpHON
TEIUIOTHI TJIaBJIeHUS Jabaa" win "M3ydenne
CBOWCTB HAaCBIIIEHHBIX NApOB" MU
"N3mepenue abCOIOTHOMN BIaXKHOCTH
BO3JlyXa M OLIEHKa MaccChl apoB B
nomenieHun". Msmepenue korddunmrerta
MOBEPXHOCTHOTO HATSKEHMS ||

16.05

158

[[@u3nyecKuil MPAKTUKYM 10 TEME
"HaGnroienne npeBpalieHust SHEpTruu
3apsHKEHHOTO KOHAEHCATOPa B SHEPTHIO
n3nydeHus ceeroanona’ wim "M3ydenue
MPOTEKAaHUsI TOKA B IIEMH, CoJIepsKaeit
KoHAeHcaTop" win "Pacnpenenenue
Pa3HOCTH MOTEHIMANIOB (HAIPSLKEHUS) TIPU
MOCJIEIOBATEILHOM COEIMHEHUU
KOHJIEHCATOPOB" ||

17.05

159

[[@u3nyecKuil MPaKTUKYM 10 TEME
"UccneqoBanue CMENIAHHOTO COEUHEHMUS
pe3uctopoB" wiu "M3Mepenue yieabHOro
COMPOTHBIICHUS IPOBOJIHUKOB'" HIIN
"HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA OT
HanpsHKEHUs 17151 JIaMIIbl HakajauBaHus' ||

17.05

160

[[@u3nuecKuil TPaKTUKYM IO TEME
"Habnronenune annekTpoausa" uim
"U3mepenue 3apsaa 0JHOBAJIEHTHOTO MOHA"
wi "HccenoBanue 3aBUCUMOCTH
CONIPOTHUBIIEHUS TEPMOPE3UCTOPA OT
teMrieparypbl” uian "CHsITHE BOJIBT-
aMIIEPHOMN XapaKTepucTuku quona']

21.05

161

[[Pe3epBHbIif ypok. O6001mIeHNE U
cucTeMaTH3alus 3HaHUH [0 TemMe
"Kunemaruka']]

21.05




162

[[Pe3epBHBIi ypok. O000IICHHE U
CUCTEeMAaTH3aIHsI 3HAHWIA 110 TeMe
"Tunamuka']]

23.05

163

[[Pe3epBHBIi ypok. O000IICHE U
cucreMarusanus 3Hanui mo reme ""CraTtuka
TBeporo Tena']]

23.05

164

[[Pe3epBHBIii ypok. O6001IEHNE 1
CUCTEMaTH3aIus 3HAHUM 110 TeMe ""3aKOHbI
cOoXpaHEeHHUs B MexaHuke"]]

24.05

165

[[Pe3epBHBIil ypok. OO00IICHNE U
cucTeMartusanus 3HaHui mo Teme "OCHOBBI
MOJIEKYJIIPHOKHHETHYECKOM Teopun']]

24.05

166

[[Pe3epBHBIit ypok. O6001IEHNE 1
CUCTEMaTH3aIus 3HAHUH 110 TeEMeE
"Tepmoannamuka. TernaoBsie MauHbI" ||

28.05

167

[[Pe3epBHBIil ypok. OO00IICHNE U
CUCTEMaTH3aIus 3HAHUH 110 TeEMeE
"ArperatHble COCTOSIHHS BEILIECTBA.
dazoBbie Iepexoan"]]

28.05

168

[[Pe3epBHBIit ypok. O60061mIEHNE 1
cucreMaTrmu3sanus 3HAHUHU II0 TEME
"InexTpuueckoe moe"]]

29.05

169

[[Pe3epBHBIit ypok. O6001IEHNE U
CUCTEMaTH3aIus 3HAHUH 110 TEME
"ITocTOSTHHBIN AIEKTpUUECKU TOK"]]

29.05

170

[[Pe3epBHBIi ypok. OO00IICHNE 1
cucTemMaTu3alus 3HaHuil o reme "Toku B
pa3n4HbIX cpenax’]]

30.05

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

170

16
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