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MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma 1o ¢u3uKe Ha ypOBHE CPEAHEro 00IIero oopazoBaHus pa3padboTaHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHWH K pe3ysibTaTaM OCBOSHHS OCHOBHOM 00pa3oBaTelIbHON MPOTrPaMMBL,
npeacraBieHHblx B PI'OC COO, a Ttakke ¢ yuérom ¢denepanbHO pabodeil mporpamMmbl
BocnuTtanus ¥ KoHuenuuu npenojnaBanusi yuebHoro npeamera «Pusnka» B 00pa3oBaTeIbHBIX
opramm3anusax Poccuiickoit  ®Deaepanuu, peamu3yIONIMX OCHOBHBIE  00pa3oBaTEIIbHBIE
POTPaMMBI.

[Iporpamma 1o ¢Qusuke ompegenser o0sA3aTeIbHOE MPEIMETHOE  COAEpIKaHUE,
YCTaHaBIIMBAET PEKOMEHIYEMYIO IOCJIEI0BAaTeIbHOCTh M3YyYEHUSI TEM U pa3iesioB y4yeOHOro
npeaMeTa ¢ y4€TOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH Y4eOHOT 0 Ipolecca,
BO3PACTHBIX 0COOCHHOCTEH oOydatomuxcs. [Iporpamma o gusuke naét npepacraBaeHue o MesX,
coJiep>kaHuu, o01el cTpareruy 00ydeHus, BOCIUTAHUS U Pa3BUTHs O0YUYaIOLIUXCS CPEeCTBAMU
yuebHoro npeamera «Pusnkay Ha yriiyoJIEHHOM YpOBHE.

N3yuenne kypca (QHU3UKK yrIyOJEHHOTO YPOBHS TIO3BOJIIET pPEAIM30BaTh 3aqaud
npo¢eCCHOHATFHON OPHEHTAIMH, HAIpPABJICHO HA CO3JAaHUE YCIOBHH JUISl MPOSIBICHUS CBOMX
WHTEJJICKTYadTbHBIX W TBOPUYECKHUX CIOCOOHOCTEH KaXIbIM OOYYarolIMMCS, KOTOpPbIE
HEOOXOMUMBI JUIsl TPOJOJDKEHUsT o0pa3oBaHHs B OpraHu3alusax MpodeccrnoHalIbHOTO
00pa30BaHus MO Pa3IMYHBIM PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIICIUATEHOCTSIM.

B mporpamme mo ¢usuke omnpenensrorcs IUIaHUPYeMbIe pe3yJbTaThl OCBOCHHUsS Kypca
¢bu3KKYM Ha YpOBHE CPEAHEro 00IIero 00pa30oBaHUs: IUYHOCTHBIE, METAIIPEIMETHBIE, IPEIMETHBIC
(na yrny6nénHoMm ypoBHe). HayuHo-MeTom0I0rHUeCKOi OCHOBOM 1S pa3paboTku TpeOoBaHUH K
JUYHOCTHBIM, METANpEJIMETHBIM M MTPEIMETHBIM pe3ylbTaTaM OOy4YalolIMXCs, OCBOMBIINX
nporpaMMmy 1o (Gu3MKe Ha ypOBHE CpPEIHEro o0mero oO0pa3oBaHHs Ha YIriyOJIEHHOM ypOBHE,
SBIISIETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/.

[Tporpamma o ¢pu3nKe BKIOYAET:

TUTAHUPYEMBIE PE3YIIbTaThl OCBOCHUS Kypca (PM3HKH Ha YIITyOJEHHOM YPOBHE, B TOM YHUCIIE
IPeMETHBIC PE3YIIbTATHI 0 TO/1aM O0YUYCHUS;

coJiepkaHue yueOHoro npeamera «Pu3uKay 1o rogaM o0ydeHus.

[TporpamMa mo Qu3MKe HMEeT HPUMEpPHBIM XapakTep U MOXeT ObIThb HCMOJIb30BaHA
YIUTENSIMHU (PU3UKH JUTSI COCTABJICHUSI CBOMX PA0OYUX MPOTPAMM.

[lporpamMa 1O (QU3MKE HE CKOBBIBAET TBOPUYECKYI0 WHHUIIMATUBY Yy4YHUTEICH U
NPEOCTAaBIAET BO3MOXKHOCTH JUISI peal3allii  Pa3jIMYHBIX METOJWYECKHUX TOJXO/I0B K
IpenoiaBaHuio (PU3UKM Ha YIITyOJIEHHOM YpOBHE IIPU YCIOBUH COXpaHEHUs 00s3aTelbHOM yacTu
coJiep’KaHus Kypca.

®dusnka Kak HayKa 0 HanboJiee OOIMMX 3aKOHAX MPHUPOJIBI, BRICTYIAs B KA4eCTBE yUeOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIH BKJIJ B CHCTEMY 3HAaHUH 00 OKpY’XKarolleM MUpe.
[IkonbHBIA Kypc (U3HKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
NPEMETOB, MIOCKOJBKY (PH3MUECKUE 3aKOHBI JIS)KAaT B OCHOBE TPOIIECCOB U SBJICHUN, N3y4aeMbIX
XuMmHel, ouonorue, ¢usmdeckoit reorpadueir u acrponomueit. Mcnonp3oBaHue W akTHUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM ONpeneaniio Xapakrep U OypHOE pa3BUTHE Pa3zHOOOpPA3HBIX
TEXHOJIOTUI B cdepe DHEpPreTHKH, TPAHCIOPTa, OCBOEHHMS KOCMOCA, IOJyYEHHs] HOBBIX
MaTepuajoB C 3aJaHHBIMU cBoWcTBaMHU. WM3yuyeHue (UMK BHOCUT OCHOBHOW BKJaa B
(dbopMHpOBaHNE €CTECTBEHHO-HAYYHON KapTHHBI MUPa 00yJaromerocs, B popMupoBaHue yMEHUH
IPUMEHATh HAyYHBIH METO]I TTO3HAHUS MPH BHITOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHHIM.

B ocHOBYy kypca (u3MKu Ha ypOBHE CpEIHEro O0IIero 0O0pa3oBaHUs MOJIOKEH PsII UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.



Hoesn yenocmnocmu. B cOOTBETCTBUU C HEM KypC SIBJISIETCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3esioB (PU3UKH, BKIIOYAET KAaK BOINPOCH! KIACCHYECKOH, TaKk U
COBPEMEHHOM (DU3UKH.

Hoesn cenepanuzayuu. B cooTBeTCTBUU C HEW MaTepuai Kypca pu3uku 00beAMHEH BOKPYT
busnueckux Tteopuil. Begymmm B Kypce sBIseTcss (OpPMUPOBAHUE MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuzanus npeanosaraet UCIoJib30BaHUE r'yMaHUTapHOTO
noTeHuuana Gu3n4eckoi HaykKu, OCMBICIIEHUE CBSI3U Pa3BUTHUS PU3UKU C pa3BUTHEM OOIIECTBa, a
TaK)Ke C MUPOBO33PEHUECKUMHU, HPABCTBEHHBIMHU U SKOJIOTHUECKUMHU MTPOOIeMaMHu.

Hoesn npuxnaonou nanpasiennocmu. Kypc usuku yriryon€HHOro ypoBHs Mpenoaaraet
3HAKOMCTBO C IIUPOKAM KPYTOM TEXHHUYECKUX M TEXHOJOTMUYECKHX NPUIOKEHUN H3y4EHHBIX
Teopuid U 3akoHOB. llpu 3TOM paccmaTpuBalOTCis Ha YypOBHE OOIIMX MPEICTaBICHUNA U
COBpEMEHHbIE TEXHHUECKHUE YCTPOUCTBA, M TEXHOJIOTUU.

Hoea 3Konocuszayuu peanusyercs IOCPEICTBOM BBEACHUS 3JIEMEHTOB COJIEp)KaHuUs,
NOCBAUIEHHBIX 3KOJIOTMYECKHM Tpo0iIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYKIeHHs MpoOIeM palmoHaIFHOTO MPUPOIOIIOIB30BAHUS U
9KOJIOTHYECKOH 06€30MacHOCTH.

OcBoeHue conepKaHus MPOrpaMMBbl 10 (PU3UKE TOJHKHO OBITH MOCTPOSHO HA MPUHITUIIAX
CHCTEMHO-IEATEILHOCTHOTO moaxo/a. st GU3uKM peannsaius 3TUX MPUHIUIIOB Oa3upyeTcs Ha
UCIIOJIb30BAaHUU CAMOCTOATEIBHOTO AKCIEPHUMEHTa Kak MOCTOSHHO AecTBYyIoLero Qaxrtopa
yueOHoro nporecca. J{is1 yriny6in€HHOTo ypoBHS — 3TO CUCTEMAa CAMOCTOSTEILHOTO YYEHUYECKOTO
OKCIIEPUMEHTA, BKJIIOYAIOUIETO (DPOHTANBHBIE YYEHHYECKHE OIBITHI NMPH H3yYCeHHH HOBOTO
Mmarepuaia, JabopaTopHbie paboThl  paboThHI MpakTHKyMa. [Ipy 3TOM BO3MOXHBI /IBa crioco0a
peanu3anuy GU3NIECKOro npakTUkyma. B mepBom ciydyae mpakTUKyM IIPOBOAUTCS MO0 B KOHIIE
10 u 11 knaccoB, 1100 mocie NepBOro U BTOPOTO MOJYTOUH B KaXKI0M U3 3TUX KiaccoB. Bropoit
crnocod — ATO MHTErpauus padoT MPaKTHKyMa B cHUCTEMY J1a0OpaTOpHBIX pabOT, KOTOpbIE
IPOBOJASATCS B Ipoliecce M3ydeHus pasnena (temsl). IIpu 3ToM mox paboTamu npakTUKyma
IIOHUMAETCs CaMOCTOATEIbHOE HCCIEIOBaHME, KOTOpPOE MPOBOJUTCS IO PYKOBOJCTBY
CBEPHYTOr0, 0000IIEHHOTO BUa O€3 MOIIaroBOil HHCTPYKIHH.

B nmporpamMe no ¢u3nke cuctemMa y4YeHUUYECKOTO SKCIIEPUMEHTA, J1abOpaTOPHBIX paboT U
NPaKTUKyMa MPEJICTaBlIeHA €UHBIM MTepeYHeM. BBIOOp TeMaTUKH JUTst 3TUX BHIIOB YICHUYECKHX
NPAaKTUYECKUX PAabOT OCYLIECTBISETCS Y4aCTHMKaMM 0Opa3oBaTENbHOrO IMpolecca MCXOIs U3
0COOEHHOCTEH MOYpOYHOIro IUIAHUPOBAHMS M OCHalleHWs KabuHeta ¢usuku. Ilpu sTOM
oOecrieunBaeTcs OBJaJleHHe OOY4YaloIMMUCS YMEHUSIMH TPOBOJUTH MPSMble U KOCBEHHBIE
U3MEpPEHUs, MCCICOBAHUS 3aBHUCUMOCTEH (M3WYECKUX BEIWYMH WM IOCTAHOBKY OIIBITOB IIO
IPOBEPKE MPEUIOKEHHBIX THUITOTES.

Bonbioe BHUMaHuE yenseTcsl peleHHIo pacu€éTHBIX U KadecTBEHHBIX 3aj1ad. [lpu sTom
JUIsL pacu€THBIX 3a7lad MPUOPUTETOM SIBIISIFOTCS 3a/1ayl C SBHO 3aJaHHOM M HESIBHO 3aJaHHOMN
bu3nyeCcKOil MO/IENBIO, TIO3BOJISIONINE PUMEHATh U3yUEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3
OJTHOTO pazjiesia Kypca, TaK U MHTETpUpys NMpHUMEHEHHE 3HAaHUM W3 paszHbIX pasjenos. s
Ka4eCTBEHHBIX 3a/lay IMPHOPUTETOM SBJSIIOTCA 3aJaHust Ha OOBsICHEHUe/NpeacKa3aHue
npoTeKkaHus (U3NYECKUX SBJIEHUI U MPOIECCOB B OKpY’KaIOILIEH >KU3HH, Tpedyromue Brioopa
buznyecKoil MoAenu Al CUTYalluu MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanmsMu PI'OC COO k MaTepHallbHO-TEXHUYECKOMY
o0ecrieyeHnI0 y4eOHOro mpouecca Kype (pu3uku yriayOi€HHOrO ypOBHS HA YPOBHE CpEIHEro
obmiero o0Opa3oBaHUs JIOJDKEH M3ydaThCs B YCJIOBHSIX TMPEAMETHOTO KaOuHera. B kabuHere



(bU3UKA TOJDKHO OBITH HE0OX0aMMOe JJabopaTopHOE 000PYIOBAHUE TSI BHIMTOJTHEHUS YKA3aHHBIX
B IIporpaMMe 1o (pu3KKe Y4eHHYECKHUX OIBITOB, Ja0OpaTOPHBIX padOT M paboOT MpaKTUKyMa, a
TaKXe JIeMOHCTPAIIMOHHOE 000PyI0BaHHE.

JlemoHcTpanimoHHOE 000pyAoBaHHEe (OpPMHUPYETCS B COOTBETCTBUM C IPHUHIIUIIOM
MUHUMAJIBHON JOCTaTOYHOCTU M 00ECHEeYMBAET MOCTAHOBKY MEPEUYHCIECHHBIX B IpOrpamme Io
¢u3uKe KIIOYEBBIX JEMOHCTPALMH JUIsl MCCIEIOBAHUS HM3y4aeMbIX SIBJICHHUH M IPOLECCOB,
OIMIUPHYECKUX U (PYHITaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaboparopHoe 00opyAOBaHUE ISl YUEHHYECKHX MPAKTUYECKUX PabOT (GopMmMupyercs B
BUJIC TEMaTHYECKHX KOMIUIEKTOB M oOecreunBaeTcs B pacdyére OJHOTO KOMIUJIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI J1aOOpaTOPHOrO OOOpYJOBAaHUS JOJDKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUU AHAJIOTOBBIX W LU(POBBIX NPUOOPOB, a TaKXKe
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUE LHU(POBBIX TaOOpaTOPHIl.

OCHOBHBIMU IEJIIMU U3Y4YeHUs PU3UKU B 00IIIEM 00pa30BaHUU SBISIOTCS:

¢dopMHpOBaHKE UHTEPECA U CTPEMIICHUS 00yUArOIINXCS K HAYIHOMY U3y4EHHIO TIPUPOJIBI,
pa3BUTHE UX WHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUH O HAyYHOM MeETOoA€ To3HaHUus U  (GOPMUPOBAHUE
HCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

¢dopMHEpoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa HM3Y4YCHHS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTATBHBIX 3aKOHOB (DM3HKH;

dbopMupoBaHUe yMEHUU OOBSACHATH SBJICHHS C UCHOJIb30BaHHMEM (U3NYECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTEIbCTB;

¢dbopmMHpOBaHUE MPECTABICHUH O POJIK (PU3UKH IJIst pa3BUTHS APYTHUX €CTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHUH;

pa3sBUTHE TMpPEJACTaBIEHUII O BO3MOXHBIX cdepax Oyaymed mnpodeccHoHalIbHON
NeSITeIbHOCTH, CBS3aHHBIX C (DU3MKOM, MOArOTOBKA K JaibHeiIIeMy OOyYeHHIO B 3TOM
HaIpaBJICHUH.

JlocTikeHne STHX Iesell 00ecTieYrBaeTCsl PElICHHEM CIEAYIOMNX 337ad B TpOIecce
U3ydeHHs Kypca GU3MKH Ha YpPOBHE CpeHEro o01iero o0pa3oBaHus:

npuoOpeTeHne cucTeMbl 3HaHHH 00 oO0mMX (PU3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKIIIOYAsi MEXaHUKY, MOJIEKYISIPHYIO (GU3HKY, JIEKTPOJANHAMUKY, KBAHTOBYIO (DM3UKY U
AIIEMEHTHI acTPOYU3UKH;

(dbopMHpoBaHHE YMEHUI NPUMEHSATh TEOPETUUECKUE 3HAHUS JUIsI OObSICHEHUST (PU3UUECKUX
SBIICHUH B TIPUPOJIE U JUISI IPUHATHS MPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HU;

OCBOCHHE CITIOCOOOB PEIICHUS PA3IMIHBIX 33/1a4 C SBHO 33JaHHOW (U3UIECKON MOJIEIBIO,
3ajad, IOAPa3yMEBAIONINX CAMOCTOSTENIFHOE CO3/aHue (PU3MUECKOW MOJeNu, aaeKBaTHON
YCIIOBHSM 3aJ]aud, B TOM YHCJIE 3a/1a4 HH)XEHEPHOT'0 XapaKTepa;

NOHMMaHue (PU3MYECKHMX OCHOB M IPHHLMUIOB JEHCTBUA TEXHUYECKHUX YCTPOWCTB U
TEXHOJIOTUIECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPENY;

OBIIQJICHUE METOJaMH CaMOCTOSTEILHOTO TUTAHUPOBAHUS M TPOBEACHUS (HU3MIECKUX
HKCIEPUMEHTOB, aHAJIM3a W WHTEepIpeTanuu HWHPOpPMAallUU, ONpeAeTeHUs JIOCTOBEPHOCTU
MOJIy4EHHOTO pe3ysbTara;

CO3/IaHWE YCIIOBHH JUIsl Pa3BUTHS YMEHHH INPOEKTHO-HCCIIEIOBATELCKOM, TBOPYECKOM
NeSITeTTHHOCTH,

pa3BUTHE UHTEpeca K cepaM npodecCHOoHaNbHOM NesITeTbHOCTH, CBA3aHHON C (PU3UKOH.

B cootercTBum ¢ TpedoBanusmu @I'OC COO yrinyOnéHHbIN ypOBEHD U3YUCHHS yUeOHOTO
npeamera «dus3ukay Ha YpOBHE CpeAHEro o01mero oOpa3oBaHMs BHIOMPAETCS OOYJArOIIMMUCS,



IUITAHUPYIOIIMMHU TPOJIOJDKEHHE OO0pa30BaHMs 10 CIELUANBHOCTAM (DPU3MKO-TEXHUYECKOTO
npouIs.

Ha u3yuenue ¢pusuku (yriyOon€HHbIN ypOBEHb) HAa YPOBHE CpeAHEro o01iero oopa3zoBanus
otBoautcs 340 gacos: B 10 kimacce — 170 vacoB (5 gacoB B Henenmto), B 11 kiacce — 170 vacos (5
YacOB B HEJIEIIO).

[Ipennaraemslii B mporpamMme mo (pusmke nepeyeHs J1a00paTOPHBIX U MPAKTUYECKUX paboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTEIb JElaeT BbIOOp MpoBeAeHUs 1a00OpaTOpHBIX paboT u
OIBITOB C YU4ETOM MHIUBUAYAIBHBIX OCOOCHHOCTEN 00yJaromuXxcs.

HopmarusHabie aktel 1 | @enepanbHblil 3akoH 0T 29.12.2012r. Ne 273-03 «O6 oOpa3oBaHUH
yaeGHO-MeTommueckne | B Poccniickoit denepauum» (¢ u3MeHeHusaMu ot 19.12.2023r. Ne
618-D3, B neiicTByIOMIEH peaKiinum);

IIpukaz Munnpocsemenns Poccum Ne 808 ot 10.11.2025r.
«O BHECEHWH W3MEHEHHH B HEKOTOpHIE MpHKa3bl MUHHUCTEPCTBA
paspaborana npoceenieHus Poccuiickoit denepanun, kacaroniuecs GpeaepaibHbIX
nporpamMma 00pa30oBaTeNbHBIX IMPOTPaMM Ha4dallbHOTO OOIIero 00pa3oBaHMUS,
OCHOBHOTO 00111er0 00pa30BaHUsI U CPEIHET0 00IIEero 0Opa3oBaHus»
3apeructpupoBad Muntoctom Poccun Ne 85296 ot 11.02.2026r. u
oduimansHo onyonukosan 12.02.2026r.;

[Ipukaz MunuctepcTBa npocsemieHus: Poccuiickont denepanuu oT
09.10.2024r. Ne 704 «O BHEceHUN U3MEHEHUH B HEKOTOPBIE IPUKA3BI
MuHucTepcTBa NPOCBEMICHUS Poccuiickoi ®enepanuu,
Kacaromuecss  (QenepanbHBIX  00pa3oBaTENbHBIX  IPOTPaAMM
HAYaJIBLHOTO 00IIEro 00pa3oBaHus, OCHOBHOTO 00IIero 00pa3oBaHus
U CpeJHEero o01ero o0pa3oBaHUs»;

@denepanbHbIii  TepeuyeHb  Y4eOHUKOB,  JIOMYHIEHHBIX K
UCTIOJIB30BAaHUIO TIPU pealTu3alliil HWMEIOMIUX TOCyIapCTBEHHYIO
aKkpeauTalnuio odpaszoBaTensHbix nporpamMm HOO, OOO u COO,
yTBEpkKACHHbIM NpukazoM Munnpocsenienusst Poccuun Ne 769 or
05.11.2024r., ¢ mocienyOUMMI U3MEHEHHUSIMH;

O6unactHoit 3akoH ot 14.11.2013r. Ne 26-3C «O06 o6pa3oBaHuu B
PoctoBckoii obmactn» (¢ uamenenusimu ot 03.10.2025r.);

IIpuka3z MunucrepcrBa npocsemenus Poccuiickoit @enepanuu ot
12.08.2022r. Ne 732 «O BHeceHMM W3MEHEHHUIl B (eaepanbHbIN
roCy/1apCTBEHHBIH 00pa30BaTeNbHbIM CTaHAAPT CPEAHETO OOIIEro

AOKYMCHTEI, Ha

OCHOBAaHUHU KOTOPBIX

oOpa3oBaHus, YTBEPKACHHBIN PUKa30M MunucrepcTBa
obOpa3oBanus u Hayku Poccuiickort @eneparuu ot 17.05.2012r. No
413»,

@enepanpHas oOpa3zoBarenbHas MporpaMMa CpeAaHero OOIIero
o0pa3oBaHus DOIT COO, YTBEPKICHHAs IIPUKA30M

Munnpocsemenust Poccun Ne 371 ot 18.05.2023r.;

[TonoxxeHueM o paboueit mporpaMme y4eOHBIX MPEAMETOB, YIEOHBIX
KypcoB (B TOM 4HCII€ BHEYPOUHOH JEATENbHOCTH), Y4E€OHBIX
monyneit «MBOY Jluneit Ne 13» (ITpukaz Ne 321 ot 29.08.2026r.).
OcHoBHass  oOpa3oBaTellbHas MpPOTpaMMa CPEIHETO  OOIIero
obpazoBanuss MBOY «Jlumeit Ne 13» na 2026 — 2027 yueOHbIi 1o
(ITpukas Ne 292 ot 29.08.2026r.);

Y4eOHbrit TUIaH MYHUIIUIIAJTILHOTO OIOIKETHOTO
001eoOpazoBaTeIbHOTO  yupexkaeHuss ropoaa PocrtoBa-Ha-/ony
«JTuneit Ne 13» na 2026-2027 yuebnslii ron (mpuka3z mo MbBOY
«JIumeit Ne 13» Ne 290 ot 29.08.2026r.);




Kanennapusiii yue6Hslit rpadpuk MBOY «Jluneit Ne 13» na 2026 —
2027 yuebnsiii o (npukaz no MbOY «Jluneit Ne 13» Ne 286 ot
25.08.2026r.);

Pa6ouast mporpamma Bocriutanuss MbOY «JIumeit Ne 13»;

Pabouas mporpamma ydeOHOro mpeamera «®Pusuka» s 10 «A»
KJ1acca CpeiHero oo1ero oopa3zoBaHus

O011ee KOJINYECTBO B coorBerctBun ¢ YuebubsiM mnanomMm MBOY «Jlumeir Ne 13»
4acoB B rOJI, (ITpuxaz Ne 290 ot 29.08.2026r.) Ha 2026 — 2027 y4yeOHbIi TO1 Ha
u3ydeHue naHHoro kypca B 10 «A» kmacce B 2026 — 2027 yuebnom
roay orBogutcs 170 gacoB (5 9yacoB B Hemen0), Ha OCHOBAaHUH
Kanennapuoro yueoHoro rpadpuka MBOY «JIuneit Ne 13» (ITpukas
Ha U3yICHUC TaHHOTO No 286 o1 25.08.2026r1.) Ha 2026-2027 y4eOHBIi ro1 IPeTyCMOTPEHO
Kypca B cootBercTBuM ¢ | 171 wyaca, 1 wyac crulaHupoBaH Ha IIOBTOPEHHE M3YyYEHHOI'O

Y4eOHBIM IIJIAHOM MaTcpHalia 1o TEME.

JINLECA

KOJIMYECTBO YacoB B
HEZEII0, IUTAHUPYEMBIX

COJAEP/KAHUE OBYYEHUSA
10 KJIACC

Pa3pnen 1. Hayunblii MeTO NO3HAHUS NPUPOABI.

Ouzuka — (yHIaMeHTalbHas HayKa O mpupoje. HaydHblii MeTOJ MO3HAHHUS M METObI
UCCIIeIOBaHUS (PU3NYECCKUX SIBICHUH.

DKCIIepUMEHT U TEOpHUs B MpoLecce Mo3HaHus Npupoabl. Habmronenne u sKCriepuMenT B
buzuke.

Crioco6b1 u3MepeHus (U3NYECKUX BETUMYMH (QHAJIOTOBBIE U IIM(PPOBBIE MU3MEPUTEIIbHBIE
puOOpPbI, KOMITBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemnocTu n3MepeHuil pu3ndecKkux BeIU4UH (a0CONIIOTHAS U OTHOCUTEINbHAs).

MogenupoBanue (GU3NUECKUX SBICHUN U MPOLECCOB (MaTepuaibHas TOYKA, aOCOIIOTHO
TBEPIOE TEIO0, HIeaTbHasl )KUKOCTh, UJICANbHBIN Ta3, TOUCUHBIH 3apsn). [ unoresa. duznueckuit
3aKOH, T'PAaHUIIbl €r0 IPUMEHUMOCTH. Pu3nyeckas Teopus.

Ponp u mecto ¢usuku B (HopMHpOBaHMM COBPEMEHHOM HaydyHOM KapTUHBI MHUpa, B
IIPAKTUYECKOHN AEATEIbHOCTH JIIOJIEH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

W3mepenue cuiibl TOKa U HapsKEHUS B MU TOCTOSTHHOTO TOKa IMTPH TOMOIIIM aHAJIOTOBBIX
U IIU(PPOBBIX U3MEPHUTENBHBIX IPUOOPOB.

3HakoMCTBO ¢ nudpoBoil maboparopueit o ¢usmke. Ilpumepsl n3mMepeHust GU3NIECKUX
BEJIMYMH IIPU TOMOLIY KOMITBIOTEPHBIX JATYMKOB.

Pa3pnen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe aABM)KEHHE. OTHOCHUTENBHOCTh MEXAHMUYECKOTo JABMKEHMs. Cucrema
OTCU€Ta.

[Tpsimast u oOpaTHast 3a1a4M MEXAaHUKH.

Pannyc-BekTOop MarepuasbHOM TOYKHM, €ro IPOEKIUHM Ha OCH CHUCTEMBl KOOpIUHAT.
Tpaexropus.

[lepemenienne, CKOpPOCTh (CpeNHSAsI CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) M YCKOPEHHE
MaTepUaJIbHON TOYKH, UX MPOEKIMH HA OCU CHCTEMBbI KoopAuHAT. Clio)KeHHE NEepEMEICHUN 1
CJI0’)KEHUE CKOPOCTEH.



PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBH)KEHUE. 3aBUCUMOCTh KOOPIMHAT,
CKOpPOCTH, YCKOPEHHS U IYTH MaTEpUAIbHON TOUYKU OT BPEMEHH U UX TpaduKu.

CBoboaHoe najseHue. Y cKopeHue cBo00AHOTo naieHus. Jprkenue tena, OporeHHOro mo
YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH U YCKOPEHHUSI MAaT€pUAIbHON TOUKHU OT
BPEMEHHU U UX rpaduxu.

KpuBonuneriHoe nBuxeHue. JBHKEHNE MaTEPUAIbHOM TOUKH 110 OKPYKHOCTHU. YTJ0Bas U
nuHeHass ckopocTh. llepuon m wacrora obOpamienus. LleHTpocTpeMuTenbHOe (HOPMAIBHOE),
KacaTeJbHOE (TaHTCHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MAaTepHaAIbHOM TOUKH.

TexHuueckue yCTpONCTBA M TEXHOJOTHYECKHE IPOLECCHL: CIHMIAOMETP, JBHKCHHE
CHapsI0B, LIETTHBIE, IeCTepEHYATHIC U peMEHHBIE NTepejaun, CKOPOCTHbIEC TH(THI.

Hemoncmpayuu.

Mopenb cucTeMbl 0TCUETA, MILTIOCTPALIAS] KHHEMAaTUYECKUX XaPaKTEPUCTHK ABUKCHUS.

CrniocoOblI uccae10BaHus ABIKEHUN.

WrocTpanus npeneapbHoro nepexoaa U isMepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBanue IBMKEHHI C UCTIOIH30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM INPOCTPAHCTBE.

Habmronenue nprxenus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

Hamnpasnenne ckopocTy py JBUKEHUHU 110 OKPYKHOCTH.

[IpeoOpazoBanue yriioBoi CKOPOCTH B PEIYKTOPE.

CpaBHeHHME NyTeW, TPACKTOPHUIl, CKOPOCTEN NBUKEHHUS OJHOTO M TOTO K€ Teja B Pa3HbIX
CUCTEMax OTCYETA.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

N3yuenne HepaBHOMEPHOTO IBU>KEHMS C LIEJIBIO ONPEEIICHUS] MTHOBEHHOW CKOPOCTH.

N3mepeHne yCKOpeHus Ipy NpSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHHUH 110 HAKIIOHHON
IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

N3mepeHne yckopeHusi CBOOOAHOIO MajieHus (PEKOMEHI0BAaHO HCI0JIb30BaHNE HU(POBOH
nabopaTopun).

N3yueHne IBMKEHUS Teja, OpOIIEHHOI0 TOpu30HTaNbHO. [IpoBepka rumoTessl 0 MpsiMoi
IIPONOPLUMOHAIBHON 3aBUCUMOCTH MEXIY AAIBHOCTBIO TOJIETA M HAYAJIBHOM CKOPOCTBIO TEJA.

N3yuenune ABMKEHUS Tea MO OKPYKHOCTH € TIOCTOSSHHOM IO MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH IEpHOAAa OOpalleHHs KOHHYECKOTO MasTHHKa OT €ro
IIapaMeTpoB.

Tema 2. /lunamuxa.

IlepBeiit 3akoH HproTona. MHepunanbHbie cucteMsl oTcuéTa. [I[pUHIMI OTHOCHTEIBHOCTH
["anunes. HemnepruanbHble cucTeMbl OTCUéTa (OINpeiesieHue, pUMEpBHI).

Macca tena. Cuia. [IpuHnun cynepno3unuu cui.

Bropoii 3akoH HproTOHA 1151 MaTepranbHON TOYKH.

Tperwnii 3akoH HproTOHA 17151 MaTEpHAIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PAaBUTALIMOHHON 1 MHEPTHON MacCBhl.

Cuna TsDKeCTH. 3aBUCHMOCTh YCKOPEHHUS CBOOOJHOrO TaJeHHs OT BBICOTHI HaJ
MOBEPXHOCThIO IUJIAHETHI M OT reorpaduueckoil mupoThl. JIBI>KeHHE HEOECHBIX Tell M HX
cryTHUKOB. 3akoHbl Keruiepa. [lepBasg kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, IBUXKYyIIErocs C YCKOPEHHUEM.



Cuna tpenus. Cyxoe TpeHume. Cuia TpeHUS CKOJBXKEHHS M CHUJIAa TPEHHS IOKOS.
Koadduiment tpenuns. Cuiia CONMpPOTUBICHUS MPU ABMKCHUU Tella B JKMIKOCTH WU Tase, ef
3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIBHOI'O JBUKECHHUSL.

Hasnenue. 'mapocrarnueckoe gasinenue. Cuiia Apxumena.

TexHu4yeckne yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHl: MOAIIMIIHUKH, JIBUKECHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

Habmtoienue 1BM>KEHUs Tell B MHEPLUAIbHBIX U HEMHEPLHAIBHBIX CHCTEMax OTCUETA.

[IpuHIUIT OTHOCUTEIBHOCTH.

Kauenune nByx UMIMHIPOB WIM IIAPOB Pa3HOW MacCchl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCUTEJIbHO HEMHEPIIMATIBHON CUCTEMBI OTCUETA.

CpaBHEHHE PABHOICUCTBYIOIIEH MPUIIOKEHHBIX K TEIIy CHJI C IPOU3BEACHUEM MACChl TEJa
Ha €ro yCKOPEHHE B UHEPLIMAIBHON CUCTEME OTCUETA.

PaBeHcTBO cHJl, BO3HUKAIOLIUX B PE3YJIbTAaTE B3aUMOIEUCTBUS TEl.

N3mepenne mace 1o B3auMOJICHCTBUIO.

HesecomocTs.

Bec tena npu yCKOPEHHOM NOABEME U NAJCHUU.

[lenTpoOEKHBIE MEXAaHU3MBI.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.

Yuenuueckuit sxkcnepumenm, nabopamopusvie pabomot, npaKmukKym.

H3mepeHne paBHOACHCTBYIOIIEH CUIT IIPHU IBMXKEHUU OpycKa 10 HAKIOHHOM MIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCMMOCTH BPEMEHHU JBWXKEHHUS OpycKa IO HAaKJIOHHOM
IUIOCKOCTH Ha 33JJaHHOE PacCTOSIHUE OT €r0 MacChl.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOMIMX B MPYXUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

N3yuenune ABUKEHUS CUCTEMBI Tell, CBI3aHHBIX HUTHIO, IEPEKUHYTON Yepe3 JETKU OJIOK.

N3mepenne ko3 duierTa TpeHus Mo BEIUYHHE YIIIOBOTO KOd(PHUIIMEeHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue [BIWKEHUS Opycka IO HAKJIOHHOM TUIOCKOCTHM C TEPEMEHHBIM
KO?((HULIUEHTOM TPEHHUSL.

N3yuenune aBuKEHUs Ipy3a Ha BAJLy C TPEHHUEM.

Tema 3. Cmamuka meépoozo mena.

AbGcomotHo TBEpAOE Teno. [locTymarenbHOe U BpalaTebHOE JBM)KEHUE TBEPIOTO Tena.
MoMEeHT cuiibl OTHOCUTENBbHO ocu BpauleHus. [lnedo cumbl. CroxeHHe Cuil, TPUIIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTu Tena.

VYcnoBust paBHOBeCHsI TBEPJOTO Tea.

YcroitunBoe, HeycTOUMBOE, O€3pa3NnIHOe PABHOBECHE.

TexHu4eckne yCTpOMCTBA W TEXHOJIOTMYECKHE IPOLIECCHI: KPOHIITENH, CTPOUTEIbHBIN
KpaH, peméTyaTbie KOHCTPYKIIHH.

Hemoncmpayuu.

VYcnoBust paBHOBeCHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxkcnepumenm, nabopamopmusvie pabomot, npaKmukKym.

HccnenoBanue ycnoBuil paBHOBECHS TBEPJOTO TeJla, UMEIOIIETO OCh BPAIIEHUS.

KoHcTpyrpoBanue KpOHIITEHHOB U pacd€T CUJI YIPYTOCTH.

N3yueHnue ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOILIETO MJIOMIA(b ONOPHI.



Tema 4. 3akonwl coXpanenus 6 MexaHuke.

HMMitynbsC MaTepuallbHOM TOYKHM, CUCTEMBI MAaTEpHANBHBIX TOYeK. L[eHTp macc cucremsl
MaTepHalbHBIX TOYEK. Teopema 0 JBUKEHUH LIEHTpa Macc.

HMiynbc CHIIBI M N3MEHEHHE UMITyJIbCa Tella.

3aKOH COXpaHECHMsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT uMIysnbca MaTepuanbHOM TO4YkM. IIpeacraBieHue O COXpaHEHMH MOMEHTA
MMITYJIbCa B LICHTPAJIbHBIX MOJISIX.

PaboTa cunbl Ha MaJIOM M Ha KOHEYHOM InepemelnieHud. ['papudeckoe mpeacraBieHue
pabOThI CHIIBI.

MoniHOCTh CHIIBI.

Kunernueckast sHeprus marepuaibHOH TOUKU. Teopema 00 M3MEHEHMM KUHETHYECKOH
SHEPruu MaTepUaJbHON TOUKHU.

IloTeHumanbHple U HENMOTEHUHANBHBIE CWiIbl. lloTeHnmManbHas >Heprus. llorenuuansHas
SHEPTUs ynpyro neGopMHpPOBaHHOW NPYKUHBI. [loTeHIManbHas SHEPrHUs Tela B OJHOPOTHOM
rpaBUTallMOHHOM MoJe. [loTeHnuanbHas 3Heprus Teja B TPaBUTALMOHHOM I10JI€ OAHOPOJHOTO
mapa (BHYTpHU U BHe 11apa). Bropast kocMuueckasi CKopocTb. TpeThsi KOCMUYeCKasi CKOPOCTb.

CBs3b pabOTHI HEMOTEHUMAIBHBIX CUJI C U3BMEHEHHEM MEXAHUYECKOW 3HEPIHMHM CUCTEMBI
TeN. 3aKOH COXPAaHEHHS] MEXaHUYECKON IHEPTHUH.

VYpyrue u Heynpyrue CTOJIKHOBEHHUS.

VpaBHenue bepHyinu ans MACaJbHOM KMIKOCTH Kak CIEACTBHE 3aKOHA COXPaHEHHUs
MEXaHUYECKON IHEPTUU.

TexHu4yeckue yCTpOMCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI: JBHKEHHE PAKET, BOJOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, ((UTypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCa.

PeakTuBHOE NBUXKEHUE.

W3mepeHrie MOLHOCTH CUIIBI.

M3MeHeHne sHepruu Teia Ipy COBEPILIEHUH PaOOTHI.

B3anmMHble npeBpaneHuss KHHETUYECKON U TOTEHIIMAIIbHOW SHEPTUH MPU IEHCTBUU HA TEIIO
CHJIBI TSPKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHepruy Mpyu CBOOOTHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomul, nPAKMUKyM.

N3mepenne ummysbca Tena o TOpMO3HOMY ITyTH.

W3mepeHue cuibl TATH, CKOPOCTH MOJIENH JIEKTPOMOOMIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJIBCOM CHJIBL.

HccenenoBanue cCoOXpaHeHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBHH.

W3mepeHre KNHEeTHYECKON SHEPTHUH TeJla IO TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHHS MOTEHIINAIbHOM HEPTUU MPYKUHBI C pabOTON CHIIBI TPEHUS.

Omnpenenenne pabOThI CHIIBI TPEHUS MPH IBUKEHUH TeJa M0 HAKJIOHHON TIOCKOCTH.

Paznes 3. MosekyasipHasi (pM3MKa ¥ TEPMOJUHAMHUKA.

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUYUECKOT MeOopUU.

OcHoBHbBIE TMOJIOKEHUS MoOJeKyIsipHo-kuHeTnyeckol Teopun (MKT), ux omnbiTHOE
obocHoBanue. uddysus. bpoyHosckoe nBmxeHue. XapakTep ABWKEHHS M B3aUMOACUCTBUS
YacTHUIl BemecTBa. Moenu CTPOCHUS Ta30B, JKUIKOCTEH U TBEPABIX TEN U OOBICHEHHUE CBOWMCTB



BEIIIECTBA HAa OCHOBE OTHUX Mojened. Macca u pasmepbl Mmoiiekyn (atomoB). KomuuecTBo
BemectBa. [locTtostnuas ABoraapo.

TenmoBoe paBHoBecue. TemmnepaTypa u crocoObl e€ m3mepenus. lllkama temmepatyp
Lenbcus.

Mogenb naeanbHOro raza B MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU: YaCTULBI Ta3a JBUKYTCS
Xa0TUYECKU U HE B3aUMOJEHCTBYIOT JPYT C IPYTrOM.

['a3oBble 3akoHBL. YpaBHeHHe MennaeneeBa—Kianelipona. AOcoiOTHas TeMmmeparypa
(wkama Ttemnepatyp KenbBuna). 3akon J[lanerona. W3ompoueccsl B uieadbHOM rase ¢
IIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I'paduueckoe npeacTaBieHne U30MPOLECCOB: U30TepMa,
u30Xxopa, uzodapa.

CBs13b MEXKy TaBJICHUEM U CPEIHEN KUHETUYECKOM S3HEPIHEN MOCTYIATENbHOIO TEMJIOBOIO
JIBYDKEHUS MOJIEKYJT MJI€aJIbHOTO ra3a (OCHOBHOE YpaBHEHHUE MOJIEKYJIIPHO-KUHETHUECKON TEOpUH
U/1€aIbHOTO ra3a).

CBs3p  aOCONIOTHOM  TEeMIIEpaTypbl TEPMOIMHAMUYECKOW CHCTEMBI CO CpeIHel
KMHETUYECKOU dHEPruel MOCTyNaTENbHOIO TEIIOBOTO ABUKEHUS €€ YaCTHII.

TexHuueckue yCTpOHCTBA M TEXHOJOTMYECKUE IPOLECChl: TepMOMETp, Oapomerp,
[I0JIy4E€HUE HAHOMATEPUAJIOB.

Hemoncmpayuu.

Mopnenu 1BUKEHUS 4acTHULl BEIIECTBA.

Mozens OpOyHOBCKOTO JBUXKEHUS.

Bugneopounuk ¢ 3anchio peaabHOro OpOyHOBCKOTO JBHXKEHUS.

Juddyzus kuaKocTen.

Mogensb onbita LlTepHa.

[TputsxeHue MOJEKYII.

Monenu KpUCTalNINYeCKUX PEIETOK.

Habmonenue u rccnenoBanme N30IpOIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopmuuie padomovi, RPAKMUKYM.

HccnenoBanue mporecca yCcTaHOBICHHS TEIUIOBOTO PABHOBECHSI IIPH TEIIIOOOMEHE MEXKY
ropsiuer U XOJIOAHOU BOJOM.

W3ydyeHne W30TEpMUYECKOro TMpoliecca (pEeKOMEHJ0BAaHO HCIONb30BaHUE LU(POBOM
nabopaTopun).

M3y4yenune n30X0pHOro Ipolecca.

N3yueHne n3o6apHOro mnporecca.

IIpoBepka ypaBHEHUS COCTOSIHHUSI.

Tema 2. Tepmoounamuka. Tennogvie mawiunol.

Tepmoaunamuyeckas (Tl) cuctema. 3ajaHie BHEITHUX YCIOBUH JUTsl TEPMOJMHAMUYECKOM
cuctembl. BHelHue u BHyTpeHHHE napameTpsbl. [TapaMeTpsl TepMOIMHAMUYECKOW CUCTEMBI KaK
CpeIHME 3HAYEHUS BEJIUYMH, ONMCHIBAIOIINX €€ COCTOSSHHE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hayasio tepMoanHaMuku. CaMONpOU3BOJIbHAS pelaKcalus TEPMOANHAMUYECKON
CUCTEMBI K TEIUIOBOMY PAaBHOBECHUIO.

Mopnens uaeanpHOro raza B TEPMOJMHAMUKE — CHUCTEMA YPAaBHEHMI: YypaBHEHHE
MenneneeBa—KnaneiipoHa u BBIpaX€HUE JUIsI BHYTPEHHEW SHEPrUM. Y CIOBUS NPUMEHHMOCTH
TOW MOJENN: HM3Kasg KOHIIEHTpAlMsl YacTUIl, BBICOKHE TeMIepaTypbl. Belpaxenue mmis
BHYTPEHHEN SHEPTUH OJTHOATOMHOT'O MI€aIbHOTO Ia3a.

KBasucratnuecknue u HECTaTUYECKUE MTPOLIECCHI.



DneMeHTapHas padoTa B TepMoaAnHaMuKe. Berancnenue paboThl o rpaduky mpoiecca Ha
pV-nuarpamme.

Tennonepenaya Kak CrIoco0 HM3MEHEHHUS BHYTPEHHEH SHEpruud TepMOIUHAMUYECKON
cuctembl 06e3 coBepieHus padoTsl. KoHBEKIUs, TEMIONPOBOIHOCTD, U3IyUCHHE.

KomuuectBo Ttemnotel. TemnmoéMmkocTh Tena. YIenbHas M MOJSpHAs TEIIOEMKOCTH
BelllecTBA. YpaBHeHHe Maliepa. YenbHas TeEIUIOTa CropaHus TOIUIMBa. Pacuér kommyecTBa
TEIUIOTHI NpH Terutonepenayue. [lonstue o0 annadaTHOM mporecce.

[TepBblii 3aK0H TepMOAMHAMUKH. BHyTpeHHs: s sHeprus. KommuecTBo TermioTsl 1 paboTa Kak
Mepbl U3MEHEHUS! BHYTPEHHEH SHEPTruu TEPMOIMHAMUYECKONH CUCTEMBI.

Bropoii 3akoH TEepMOAMHAMMKHM Ul PaBHOBECHBIX IIPOLIECCOB: 4YEPE3 3aJJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJUHAMHUYECKOW CHCTEMBI NMPOXOJUT EIMHCTBEHHAs aauadaTta.
AOcomoTHas Temneparypa.

Bropoii 3akoH TepMOIWHAMUKU NIl HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXKHO IMEpeaaTh
TEIJIOTY OT O0oJiee XOJIOAHOro Teja K OoJjiee Harperomy 0Oe3 kommneHcanuu (Kmaysmyc).
HeoOpaTtumocTs IpUpOIHBIX IPOLIECCOB.

[Tpunimne! aeiicTBus TeraoBbix MamuH. KIT/I.

MakcumanbHoe 3Hauenue KIIJI. [{ukn Kapno.

OKOJIOTUYECKHUE ACTIEKThl UCIOIb30BaHUs TEIUIOBBIX ABUrareieil. TemnoBoe 3arps3HeHHe
OKPYKaIOILEH CpeIbl.

TexHuyeckue yCTpOICTBAa M TEXHOJIOTHYECKHE MPOIECCHI: XOIOIMIBHUK, KOHAUIIMOHED,
MU3eTbHBIA W KapOIOpaTOpHBIM JBUTraTeNnu, MapoBas TypOuWHA, NOTy4YEHHE CBEPXHU3KHUX
TEMIEpaTyp, YTWIN3ALUS «TEIUIOBBIX» OTXOJOB C HCIOJb30BaHUEM TEIUIOBOTO HAacoca,
yTUIIM3aLKsg OMOOPraHNYECKOIro TOIIMBA AJIsl BBIPAOOTKU «TEIIOBOW U 3JIE€KTPOIHEPTUH.

Hemoncmpavyuu.

H3meHeHue TemnepaTypsl IPH aI1adaTUueCKOM PaCIIMPEHUH.

Bo3aymHoe orauso.

CpaBHeHHE yJEIbHBIX TEMIOEMKOCTEHN BEIIECTB.

CniocoObl U3MEHEHHS BHYTPEHHEH YHEPTHH.

HccnenoBanue aanabaTHoOro mporecca.

KoMmbroTepHbie MOIENH TETUTOBBIX IBUTATENCH.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

N3mepenne yaenpHON TeIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBAHUS BELIECTBA.

HccnenoBanue aguabaTHOTo mpoiiecca.

N3yueHnne B3aMMOCBS3M DHEPTUU MEKMOJICKYJISIPHOTO B3aUMOJCHCTBHUS U TeMIIEpaTyphl
KUIEHUS KUAKOCTEM.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoowvl.

[TapooOpa3oBanne u KoHAeHcarus. VicmapeHume wu KumeHue. YenpHas TEIUIOTa
napooOpa3zoBaHusl.

Haceiiennsie 1 HeHachlllleHHblE mapbl. KadecTBeHHass 3aBUCUMOCTb IJIOTHOCTH U
JABJICHUS] HACBIIIEHHOTO TMapa OT TEMIEepaTyphbl, UX HE3aBUCUMOCTh OT 00bhEMA HACHIIIICHHOTO
napa. 3aBUCUMOCTb TEMITEPATypPhl KUTICHUS OT JaBJICHUS B KUIKOCTH.

BnaxxHocTs Bo3ayxa. AGCOIIOTHAS U OTHOCUTENIbHAS BIAYKHOCTb.

TBépnoe Teno. Kpucrannuueckrne u amopdHbie Tena. AHU30TPOIHS CBOWCTB KPUCTAILIOB.
[TnaBrneHue u KpucTauM3anus. Y AelbHas TEIUIoTa rmiaBienus. Cyomumanus.



Hedbopmaruu tBEpHoro Tema. Pactskenune u cxarue. Crnur. Monyne HOnra. Ilpemen
ynpyrux aedopmaruii.

TemoBoe pacuiMpeHne KUAKOCTEH W TBEPABIX TN, 00BEMHOE U JTMHEHHOE pacIIUpeHUe.
AHTrapMOHHM3M TEIJIOBBIX KOJIEOaHUI YacTHIl BEIIECTBA KaK MPUYMHA TEIIOBOTO PACIIUPEHUS Tell
(Ha KAYECTBEHHOM YPOBHE).

[TpeoOpa3oBanue sHEprun B (Ha30BBIX MEPEXOJaX.

YpaBHEeHHE TEIJIOBOTO OaaHca.

[ToBepxHocTHOE HaTspKkeHUe. KoadduiueHT noBepXHOCTHOrO HaTshkeHUs. KanuispHbie
ABJICHM. JlaBlieHne 1o UCKPUBIEHHOM MOBEPXHOCTHIO xKUAKOCTH. Dopmyna Jlamnaca.

TexHuueckue yCTpoilcTBA U TEXHOJOTMYECKHE IIPOLIECCHI: JKUIKUE KPUCTAJLIBI,
COBPEMEHHBIE MaTEPUAJIBL.

Hemoncmpayuu.

TennoBoe paciupeHue.

CBolicTBa HaCHIIIEHHBIX [1aPOB.

Kunienne. Kunenue npu nOHUKEHHOM J1aBJICHUU.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OnBbIThl ¢ MBUIBHBIMH TJIEHKAMHU.

CmauuBanmue.

Kanumnspaele siBneHus.

Mopeny HEHbIOTOHOBCKOM JKHJIKOCTH.

CniocoObl U3MepeHus BIAKHOCTH.

HccnenoBanue HarpeBaHUs U IUIABJICHUS KPUCTAJUIMUECKOTO BEIIECTBA.

Bune! nedpopmanuii.

HabGnronenue mManbix qegopmanuii.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

N3yueHnne 3aKOHOMEPHOCTEN UCIAPEHUS KUAKOCTEM.

N3mepenne yaenbHON TEeIIOTHI IIJIaBIEHUS JIbJA.

N3y4eHne CBOMCTB HACHIIIEHHBIX IapOB.

N3mepenue abCOMIOTHOM BIaXKHOCTH BO3/1yXa U OLIEHKA MacChl IapoB B IOMEILIEHHUH.

N3mepenne ko3 huiinenTa moBepXHOCTHOTO HATHKEHHUS.

Nzmepenune moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JiehopMallMi pe3MHOBOr0 00paslia OT MPUIOKEHHON K HEMY
CHJIBI.

Paszgea 4. JiekTpoauHaMuKAa.

Tema 1. Dnexmpuueckoe noe.

OnexTpuzanus Tea U €€ MposBIEHUA. DJIEKTPUUECKHUM 3apsn. JIBa BHIa 3JIEKTPUYECKHUX
3apsa0B. [ IpoBOIHUKY, TUANEKTPUKH U IOTYIIPOBOJHUKN. DJIEMEHTAPHBIN AIEKTPUUIECKUH 3apsi.
3aKOH COXpaHEHUs AIEKTPUIECKOro 3apsaa.

B3aunmoneiictBue 3apsanoB. Toueunsie 3apsaapl. 3akoH KyioHa.

Onekrpuueckoe nojue. Ero aelicTBue Ha 3JIEKTPUUECKHE 3apsi/bl.

Hanpsoxkéanocts  anekrpuueckoro monsd. I[IpoOubiit 3apsn. Jluaum HanpsoxkEHHOCTH
ANEKTPUUECKOTr0 NoJsA. OJHOPOAHOE IINEKTPUUECKOE MOJIE.

[ToTeHMaIbHOCTh AMEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh MOTEHIMANOB U HAIpSKEHHE.
[ToreHunanbpHas SHEPrUs 3aps1a B MEKTPOCTaTUUECKOM ToJie. [loTeHman 31eKTpocTaTH4ecKOro
noJisl. CBsA3b HANPSDKEHHOCTU TOJS U Pa3HOCTH MOTEHLMANIOB JUISl AJIEKTPOCTATUYECKOTO OIS
(KaK OJHOPOAHOTO, TaK M HEOTHOPOIHOTO).



[TpuHIMT CynEepHO3ULIMU IEKTPUUECKUX TTOJICH.

[Tone ToueuHoro 3apsia. [lone paBHOMepHO 3apspkeHHOW cdepbl. Ilone paBHOMEpPHO
3apspkeHHOro 1o o0BEMy mmiapa. [lome paBHOMEpHO 3apsHKEHHOM OECKOHEYHOW TMIIOCKOCTH.
KapTuns! muHui Hanps>KEHHOCTH ATUX MOJIEH M SKBUIIOTEHIIHAIBHBIX TOBEPXHOCTEH.

[TpoBOAHMKY B 3JIEKTPOCTATUUECKOM TOJIE. Y CIIOBHE PAaBHOBECHS 3apsIOB.

JM3IeKTpUKU B 3JIEKTPOCTATHUECKOM M0JI€. J{u3aeKkTpudecKkas NpoOHUIIaeMOCTh BEIIECTBA.

Konnencarop. DNEeKTPOEMKOCTh KOHJIEHCaTopa. DNEeKTPOEMKOCTh IJIOCKOTO
KOHJICHCATOPA.

[TapannensHOoe  coeauHeHue — KoHaeHcaTtopoB.  [locnmemoBarenbHOe — coeMHEHHE
KOHJICHCATOPOB.

OHeprus 3apsKEHHOr0 KOHIEHCATopa.

JIBr>KeHUe 3apsyKeHHON YacTUIIbl B OJHOPOAHOM 3JIEKTPUUYECKOM IOJIE.

TexHuueckne ycTpoOCTBa M TEXHOJIOTMYECKHE IPOLIECCHI: AJIEKTPOCKOI, 3IEKTPOMETP,
AIIEKTPOCTATUYECKAS 3aIUTa, 3a3eMJICHHE DIIEKTPOPUOOPOB, KOHICHCATOPHI, TeHepaTop Ban ne
['paada.

Hemoncmpayuu.

VYeTpoicTBO U MPUHLHUI AEHCTBUS 3JIEKTPOMETPA.

DNEKTPUUECKOE MO0JI€ 3apSyKEHHBIX IIaPUKOB.

DNEKTPUUECKOE MOJI€ JIBYX 3apSKEHHBIX IJIACTHH.

Monensb snexTpocTaTiueckoro reueparopa (Baun ge I'paada).

[IpoBOIHUKY B AJIEKTPUYECKOM I10JIE.

DIIeKTpOCTaTUYECKas 3alIHTa.

YCTpolCTBO U IEHCTBHE KOHIEHCATOPA IOCTOSIHHOM M IEPEMEHHONW EMKOCTH.

3aBUCUMOCTB JIEKTPOEMKOCTH TIIOCKOT0 KOHJEHCATOpa OT IUIOMIAIA TIACTHH, PACCTOSHUS
MEXAY HUMH U TU3IEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus MEeKTPUYECKOT0 MOJIsl 3apsyKEHHOT0 KOHAEHCATopa.

3apsiaKa U pa3psiika KOHAEHCaTopa 4epe3 pe3sucTop.

Yuenuueckuit sxkcnepumenm, nabopamopnsvie padbomot, npaKmMuKym.

OneHka cul B3auMOJEICTBUA 3apsKEHHBIX Tell.

Habmonenne npeBpalieHyst SHEPruu 3apsHDKEHHOT0 KOHJIEHCATOpa B SHEPTUIO0 U3JIyYEHUs
CBETOAMO/1A.

N3yuenune npoTekaHusi TOKa B LEMHU, COAEPHKAIIEH KOHAEHCATOpP.

Pacnpenenenne pa3sHOCTH TOTEHIUANOB (HANpSOKEHHs) TPH  MOCIEAOBATEIHbHOM
COETMHEHUH KOHJIEHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlil 3neKmpuyecKuil mox.

Cuia Toka. [ToCcTOSIHHBIN TOK.

VYcnoBusi CymIeCTBOBAaHMSI TIOCTOSIHHOTO AJICKTPUYECKOTO TOKa. VCTOYHMKM TOKa.
Hanpsoxenue U u 9J1C €.

3akoH OMa 11 y4acTKa LEeMH.

DIIEKTPUUYECKOE COMPOTUBIIEHUE. 3aBUCUMOCTb COITPOTUBIIEHUS] OHOPOAHOTO ITPOBOIHUKA
OT €ro JUIMHBI U TJIOUIa/Id OTIEPEYHOr0 CeueHusl. Y IeJIbHOE COPOTUBIICHUE BEIIECTBA.

[TocnenoBarenbHOe, NapauIeIbHOE, CMEIIAHHOE COEJUHEHHE MPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX deKTprueckux 1enei. [Ipasuna Kupxroda.

Pabora snexrpuueckoro Toka. 3akon J[xoynsi—Jlenna.

MOIIHOCTB 31EKTPUUECKOro TOKa. TemioBas MOITHOCTb, BbIEISEMAsl HA PE3UCTOPE.



OJ1C 1 BHyTpEeHHEE CONPOTHUBIICHUE NCTOYHHUKA TOKA. 3aK0H OMa 1Sl TOTHOU (3aMKHYTOM )
ANEKTPUYECKON Lenu. MOIHOCTh UICTOYHHKA TOKAa. KOpoTKOe 3amMmbIKaHUE.

Konzaencarop B 11enu NOoCTOSIHHOTO TOKA.

TexHu4yeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHl: aMIIEPMETpP, BOJBTMETP,
peocTar, CYETUHK AIEKTPUIECKON SJHEPIUH.

Hemoncmpayuu.

W3mepeHue cuibl TOKA U HAIIPSKEHHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT HANPSDKEHUS I PE3UCTOPA, JIAMIIBI
HaKaJINBaHUs U CBETOIHOJA.

3aBUCUMOCTb COINPOTUBIIEHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOLIAIU
MIONEPEYHOI0 CEUEHUS U MaTepHuaa.

HccenenoBanue 3aBUCUMOCTY CHITBI TOKA OT CONPOTHUBIIEHUS MTPU MOCTOSTHHOM HAIPSYKEHUU.

[Ipssimoe n3mepenue DJC. KopoTkoe 3amblKaHUE TaJIbBAHUMYECKOTO 3JIEMEHTa M OLEHKa
BHYTPEHHETO COIIPOTUBIICHHUS.

Crioco0bI coeMHEHHsI ICTOYHUKOB ToKa, DJ{C Garapeii.

HccenenoBanue pa3HOCTH MOTEHIMATIOB MEX1y IOJOCAMH UCTOYHUKA TOKA OT CHJIBI TOKA B
LEIH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue cMEIaHHOTO COEIUHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro COnpoOTUBIEHUS IPOBOJHUKOB.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HAIPSDKEHUS /U1 JIaMITbl HAKAJIUBAHUSA.

VYBenuueHue npezenia u3MepeHus amrnepmerpa (BoJIbTMETPA).

N3mepenune D/IC 1 BHYTpEHHETO CONPOTUBIICHUS HICTOYHUKA TOKA.

Hccnenosanue 3aBucumocty J/[C ralbBaHUYECKOT0 2JIEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMAJIOB MEX/1y IOJIOCAMU UCTOYHHKA TOKA OT CHJIBI TOKA B
LEeMu.

HccnenoBanue 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTH MCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunpix cpeoax.

OnekTpuueckas MNPOBOAMMOCTh pA3JIMYHBIX BEIIECTB. OJEKTPOHHAs IMPOBOJUMOCTD
TBEPABIX ~ METAJUIOB.  3aBUCHMOCTb  CONPOTHBIEHUS  METaLIOB  OT  TEMIEpaTyphl.
CBepXnpoBOAUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3J1€KTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M NpPUMECHas MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CaoiicTBa p—Nn-nepexona. [lomynpoBoHUKOBBIE TPHUOOPHI.

DJIEKTPUUYECKUI TOK B 3JEKTPOJIUTAX. DJIEKTPOIUTHUYECKAS AUCCOLMAIMS. DIEKTPOIHU3.
3akonsl dapajes A 3JAEKTPOIIN3a.

OneKTpuYecknii TOK B Tra3ax. (CaMOCTOATENbHBIM M HECAMOCTOSITENBHBIN paspsl.
PaznuuHblie TUIIBI caMOCTOATENBbHOTO pa3psana. Monnus. [lnazma.

TexHuueckue yCTpONCTBA M MPAKTUYECKOE NPUMEHEHUE: Tra3opa3psaHble JIaMIIbl,
AIIEKTPOHHO-JIyueBasi TPyOKa, MOIYHNPOBOJHUKOBBIE MPUOOPHI: THOJ, TPaH3UCTOP, (POTOAHO,
CBETOJIMOJ, TallbBaHWKa, papUHUPOBAHWE MEAM, BbHIIUIABKA AJIIOMHHMS, OSJEKTPOHHAs
MHUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTH COMPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTE 3IEKTPOIUTOB.



3akoHbI 3eKTpoan3a Papazes.

HckpoBo# paspsa v IPOBOAMMOCTb BO3AYyXa.

CpaBHeHuE NPOBOAMMOCTH METAJJIOB U MOJIYIIPOBOJIHUKOB.

ORHOCTOPOHHSISI IPOBOUMOCTD TUOJA.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomolt, RPAKMUKYM.

Hao6nonenue anexrpoinusa.

N3mepenue 3apsiia 0JHOBAJIEHTHOIO MOHA.

HccnenoBaHue 3aBUCUMOCTH CONPOTUBIICHUS TEPMOPE3UCTOPA OT TEMIIEPATYPBHI.

CHsATHE BOJIBT-aMIIEPHOI XapaKTEPUCTUKHU TUOJA.

Du3n4ecKuil NPAKTUKYM.

Crioco6b1 n3MepeHus (PU3NYECKUX BEIMYUH C MUCIOJIb30BAaHUEM aHAJOTOBBIX U HU(PPOBBIX
U3MEPUTENIBHBIX NPUOOPOB M  KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM. AOCOJIOTHBIE U
OTHOCHUTEJIbHBIE  TOTPEIIHOCTH  M3MEpeHMH  (u3mueckux BenuuuH. OlLieHKa TpaHuIl
IIOTPEUIHOCTEM.

[TpoBeneHNE KOCBEHHBIX U3MEPEHUH, HCCIICIOBAHUN 3aBUCUMOCTEH (DU3HMUSCKUX BEITMIHH,
IpOBEpKa IMPEUIOKEHHBIX TUnoTe3 (BbIOOp M3 paloT, ONUCAHHBIX B TEMaTHMUYECKUX pa3jenax
«YYeHNYEeCKUH IKCIIEPUMEHT, JJAOOpaTOpPHbIE pabOThI, IPAKTUKYM).

Me:xknpeameTHbie CBSI3H.

N3zyuenne kypca ¢pusuku yriayonéaHoro ypoBas B 10 kitacce oCymiecTBIsSeTCS ¢ yU4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle nOHAMUA, C6A3AHHBIE C UYUEHUEM MENM 0008 HAYUHO20 NO3HAHUA:
sBIICHUE, Hay4YHbId (akT, rumore3a, Qu3MUeckas BEIMYMHA, 3aKOH, TCOpHs, HaOIIOICHUE,
AKCIEPUMEHT, MOJIEIMPOBAaHUE, MOJIEIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIIbHBIE
npubopsl, nudposas 1adopaTopusl.

Mamemamuka: pelieHUe CUCTeMbl ypaBHeHHWH. JluHelHas QyHkus, mapabona,
runep6oia, ux rpaguku u cBoiicta. Tpuronomerpuueckre GyHKIUU: CUHYC, KOCUHYC, TAHT'€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOpPBI M HMX MNPOEKIUM HA OCU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonozua: mexanunueckoe NBUKEHHE B KUBOU mpupoae, 1upPy3us, ocMoc, TEMI000MeH
JKUBBIX ~ OpPraHU3MOB, TEIUIOBOE  3arpsA3HEHHE  OKpYyXarouled  cpedbl,  yTUIM3alus
OMOOPraHNYECKOro TOIJIMBA Ul BBIPAOOTKH «TEIJIOBOI» M 3JEKTPOIHEPIHH, MOBEPXHOCTHOE
HaTsDKEHHE U KalWUIAPHBIC SBJICHUS B IPUPO/IE, HIIEKTPUUECKHUE SIBJICHUS B )KMBOI MPHpPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHasi Macca, MoJy4eHrne HaHOMAaTepHUasIoB, TEIJIOBbIE CBOMCTBA TBEPABIX TN, KUJKOCTEH U
ra3oB, JKUIKHE KPHUCTAUIbI, DJJIEKTPUUECKHE CBOMCTBA METAJUIOB, DJIEKTPOJIUTHUYECKAs
JMCCOLIMAINs, TaJlbBAaHUKA, JIEKTPOHHAS MUKPOCKOIIHS.

TI'eozpagpua: BnaxxHOCTh BO3AyXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonozua: npeoOpa3oBaHue JBUKEHHUH C NCIOIb30BAHUEM MEXaHU3MOB, YUET CyXOro U
JKUAKOTO TPEHMsT B TEXHUKE, CTATUYECKHME KOHCTPYKIMM (KPOHIUTEWH, pemeéryaTbie
KOHCTPYKIIMH), UCTIOJIb30BaHUE 3aKOHOB COXPAHEHUSI MEXAaHUKHU B TEXHHUKE (THPOCKOI, BOJOMET
U JIpyrue), ABUTATe]Ib BHYTPEHHETO CroOpaHMs, MapoBas TypOMHa, OBITOBOM XOJOIUJIbHUK,
KOHIWIIMOHEP, TEXHOJOTHUU IIOJIyY€HUSI COBPEMEHHBIX MaTepuaioB, B TOM 4HCIE
HAaHOMATEpHaJlOB, M  HAHOTEXHOJOIMM,  JJIEKTPOCTaTHYecKas  3allluTa,  3a3€MIICHUE
AIIEKTPONPUOOPOB, ra30pa3psAHbIC JTAMITBI, TIOIYIPOBOJHUKOBBIE TPHOOPHI, TaTIbBAHUKA.



I[TNTAHUPYEMBIE PE3VJIbTATBI OCBOEHM A ITPOI'PAMMBI I10 ®U3UKE HA YPOBHE
CPEJJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBLIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIbTATHI
JIn4HOCTHBIE pe3y/bTaThl OCBOCHUs yueOHOro mpeamera «DU3uKay J0JKHBI OTpaxaThb

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3ULIMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OPHEHTAIMid, IO3UTHBHBIX BHYTPEHHHX
yOeXJeHUM, COOTBETCTBYIOIIMX TPAJULHOHHBIM IIEHHOCTAM poOCCHilckoro oOriecTna,
pacuMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IPOLECCE Pealu3allid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEILHOCTH, B TOM YUCIIC B YACTH:

rpakIaHCKOr0 BOCIIUTAHMA:

e CchOPMHUPOBAHHOCTh TI'PAXJAHCKONW MO3MLMU OOYyYarollerocss Kak aKTUBHOIO U
OTBETCTBEHHOTI'O 4JIEHA POCCUICKOI0 00IIECTBa;

® [IPUHATHE TPAJULMOHHBIX OOIEYETOBEYECKUX I'YMAaHUCTUYECKUX U I€MOKPATHYECKHX
IICHHOCTEIA;

® TOTOBHOCTb BECTH COBMECTHYIO J€SITE€IbHOCTh B MHTEpECaX I'Pa’kIaHCKOIo OOIIEeCTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30oBaTeIbHON OpraHu3aluy;

e yMEHHE B3aUMOJICHCTBOBaTh C COLMUAIbHBIMU HWHCTUTYTaMH B COOTBETCTBHU C HX
(GYHKLIMSAMU U Ha3HAUECHUEM;

® TOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM EATETBLHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUS:

e c(hOpMHUPOBAHHOCTb POCCUMCKOM IPaykAaHCKOM NIACHTUYHOCTH, TATPUOTU3MA;

® [[EHHOCTHOE OTHOILIEHHE K IrOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM POCCHMCKHUX
y4€HBIX B 001aCTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

¢ c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHYECKOTO TIOBEICHHUS;

e CriocOOHOCTH OLIEHUBATh CUTYALIMIO U IPUHUMATh OCO3HAHHbIE PEIIEHUs, OPUEHTHPYSCh
Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI M LIGHHOCTH, B TOM YHCJIE B I€ATEILHOCTH YYEHOT0;

® OCO3HaHME JUYHOIO BKJIaJa B IOCTPOEHHE YCTOMYMBOTO Oy1yILIErO.

3CTEeTHYEeCKOro BOCIIMTAHUS:

® OCTETHYECKOE OTHOIICHWE K MHUpY, BKJIIOYAsh ACTETUKY HAaydHOTO TBOPYECTBA,
npucyuiero Gpu3nyeckon Hayke.

TPYAOBOI0 BOCIIUTAHMA:

e UHTEpeC K pa3lnyHbIM cdepaM NpoPecCHOHATBHONU IEesTeIbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (PU3UKOI U TEXHUKOU, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP OyayIIeit
npodeccuu 1 pearTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

® TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPa30BaHUIO B 007IaCTH (PU3UKHU Ha
IPOTSKEHUH BCEH JKU3HU.

IKO0JIOTHYECKOI0 BOCIIMTAHUS:

® copMHPOBAHHOCTH HKOJIOTMYECKON KYyJIbTYphl, OCO3HAaHHME IJIOOATLHOTO XapakTepa
HKOJIOTHUECKUX MPobIIeMm;

® IUIAHMPOBAHME U OCYLIECTBIECHUE JCHCTBHUN B OKPYXKAIOWIEH Cpelle HA OCHOBE 3HAHUS
1eJel YCTOMYMBOTO Pa3BUTHSI YETIOBEYECTBA;

® pacUIMpEHHE OIbITa JEATEIbHOCTH HKOJOTHYECKOM HaNpaBIEHHOCTH Ha OCHOBE
UMEIOIUXCs 3HaHUM 10 (pU3HKe.

LHEHHOCTH HAYYHOI'0 IIO3HAHMS:



c(OPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BuTHs (PU3MUYECKON HAYKH;
OCO3HAHWE [EHHOCTH HAYYHOW [ESATEIBHOCTH, TOTOBHOCTh B TPOIECCE H3YUCHHS
(GU3UKKH  OCYIIECTBIIATh  MPOCKTHYHO M HMCCIICIOBATEIBCKYIO  JESTEIHHOCTD
WHWBUIYAILHO U B TPYIITIE.

METANPEAMETHBIE PE3YJIbTATDBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBUS
ba3zoBble Jjornueckue JeicTBUSA:

CaMOCTOSITENIHO (DOPMYITUPOBATh M AKTYaJH3UPOBATH MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

OIPENENATh eI ACATEIBHOCTH, 3a1aBaTh I1APAMETPbl U KPUTEPUU UX JTOCTUKECHUS;
BBISIBIISITh  3aKOHOMEPHOCTH W TPOTHBOPEYHS B PACCMATPUBACMBIX (DHU3HUYECKHX
SABJICHUSIX;

pa3pabarbiBaTh IUIaH pEHICHUS N[poOJIeMbl C y4ETOM aHaiuM3a HMEIOIIUXCS
MaTepHaAIbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JACATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISAM,
OLICHUBATh PUCKH ITOCIIEACTBUH AESITEILHOCTH;

KOOPJMHUPOBATh W BBINOJMHATH PabOTy B YCIOBHSIX pPEATBHOTO, BUPTYaJbHOTO H
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHUS;

pa3BHUBaTh KPEaTUBHOE MBIIICHUE MPU PELLIEHUH )KU3HEHHBIX TPOOJIEM.

ba3oBble ncciienoBarebCcKue AeiCTBHUA.

BJIaJI€Th HAYYHOH TEPMUHOJIOTHEN, KIIFOUEBBIMU MOHATUAMU U METOAaMU (pU3nuecKon
HayKH;

BJIaJIETh HaBbIKAMU y4eOHO-HCCIIE0BATENBLCKOM U MPOEKTHON AEATENBHOCTU B 00J1aCTH
(Gu3MKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY METOJIOB
pewieHus 3a1ad  (pU3MYECKOrO COJACpXkaHUS, NPUMEHEHHIO pPa3IMYHbIX METOOB
MIO3HAHMS;

BJIQJIETh BUJIAMHU JIEATEIBHOCTHU IO MOJIYYEHUIO HOBOT'O 3HAHMSI, €r0 MHTEPIIPETALINH,
peoOpa3oBaHUI0 U MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CUTYalUAX, B TOM YUCIIE MIPU
CO3/1aHUU Y4EOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH ITPUUMHHO-CJIEICTBEHHBIE CBSI3M M aAKTyalM3HpOBaTh 3ajady, BbIABUIAThH
TUIOTE3Y €€ pelIeHNs, HAXOIUTh ApIryMEHTHI /17151 I0Ka3aTeIbCTBA CBOUX YTBEPKICHUIM,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHMUS;

AQHAIN3UPOBATh IOJIYYECHHBIE B XOJ€ PELIEHUS 3a7aud pPe3yibTaTbl, KPUTUYECKU
OLICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBHSX;
CTaBUTh U POPMYIUPOBATH COOCTBEHHBIE 3a/1a4M B 00pa30BaTEIbHON 1EATETLHOCTH, B
TOM YHCJI€ IPU U3YUYEHUH (PUBHKH;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIBIT;

YMETh MEPEHOCUTh 3HAHUS MO (PU3UKE B MIPAKTHUECKYIO 001aCTh )KU3HEACSITENbHOCTH;
yYMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 001acTel;

BBIIBUTaTh HOBBIE UJIEU, IPEJJIaraTb OPUTHHAIBHBIE TOAXOAbl U PELICHHUS;

CTaBUTh MPOOJIEMBI U 33]]a4H, TONYCKAIOIINE albTepHATUBHBIEC PEILICHUSI.

Patora ¢ undopmaunmeii:



BJIQJICTh HABBIKAMH ITOTYICHHS HHPOPMAITUH (DU3HUECKOTO COIePIKAHUS U3 HCTOUHHUKOB
pa3HbIX THIIOB, CAMOCTOSTEIILHO OCYIIECTBIATH IOUCK, aHAJIM3, CUCTEMATH3AlMI0 U
WHTEPIIPETANNIO HHPOPMAIIK Pa3IMYHBIX BUIOB U (hOPM IMIPEIICTABICHHUS,

OIICHUBATH JOCTOBEPHOCTHh HH(OpPMAIIHH;

UCIIONIb30BaTh CPEJCTBA HH(POPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B
pCIICHUH KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OPTraHU3AlMOHHBIX 3aJa4 ¢
coOmrofcHreM TpeOOBaHWN APrOHOMUKH, TEXHUKH O€30MacHOCTH, THUTUEHBI,
pecypcocOepexeHusi, TPaBOBBIX M JTUYECKUX HOPM, HOPM HH(OPMAMOHHON
0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHl (U3MUYECKOTO COJCP)KAaHUS B pa3IMYHbIX (opmarax ¢ y4éTom
Ha3Ha4YCHUS WHGOPMAIMK W IEJCBOM ayIUTOPUH, BBIOMpas ONTHMAIbHYIO (OpMY
MPEJICTABICHUS U BU3YATH3AIHIH.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JelcTBHUA:

OCYIIECTBIISITH OOIICHHE HA YpOKaX (DU3UKHU M BO BHEYPOUHOU NIEATEIHHOCTH;
pacrno3HaBaTh MPEANOCHUTKH KOHMIUKTHBIX CUTYAIlUH U CMATYaTh KOH(INKTHL,
pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB;

MMOHUMATh U UCIOJIb30BaTh MIPEUMYIIECTBA KOMAHHOW U MHIUBUIYAIbHOW PabOTHI;
BBIOMpATh TEMAaTUKY M METOJIBI COBMECTHBIX JICUCTBUN C YIETOM OOIIUX MHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4Je€Ha KOJIEKTUBA;

MPUHUMATh LEIM COBMECTHOW JEATEIbHOCTH, OPraHU30BbIBaTh M KOOPJIWHHPOBATH
JIEUCTBUA MO €€ JOCTHUKEHUIO: COCTABJIATH IUIAH JACHCTBHUM, pacupeneisTh pOiu ¢
y4€TOM MHEHHM YYaCTHUKOB, 00CYXIaTh pe3yabTaThl COBMECTHOM PaOOTHI;

OIICHMBATh KadeCTBO CBOErO BKJIAJa M KaXJOTO YYacCTHHKA KOMaHAbl B OOIIUN
pe3yabTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE IIPOEKTHI, OLIEHUBATh UAECH C IMO3ULUA HOBU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPATETMYECKOE IIOBEIACHUE B PA3JIMYHBIX CUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUITMATUBHBIM.

PeryasiTuBHbIe YHUBepCaJbHbIE y4eOHbIe 1eiicTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTh B 00JacTH (PU3UKU U
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJISATH IUIaH PElIEHUs] pacyE€THHIX U KAueCTBEHHBIX 3ajay, IJIaH
BBITMIOJTHEHUSI MTPAKTUYECKOW pabOThl C yUETOM HMMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHMIA;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsTh paMK1 yueOHOTO MpeIMETa Ha OCHOBE JIMYHBIX NMPEATOYTCHUIH;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €T0, OpaTh Ha CeOsl OTBETCTBEHHOCTH 3a
pelieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

Ccroco0CTBOBaTh (POPMHUPOBAHUIO M TIPOSBICHUIO DJPYAWIIMU B 001acTH (HU3UKH,
MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBII YPOBEHbD.

CaMOKOHTPOJIb, IMOIIMOHAJILHBIN HHTEJJIEKT:

AaBaTb OLUCHKY HOBBIM CHUTYyallUIM, BHOCUTH KOPPCKTUBLI B ACATCIBHOCTH, OLICHHUBATDH
COOTBETCTBUEC PE3YJIbTATOB LECIIAM;



BJIAJCTh HABbIKAMM IIO3HABATEIBHOM pPE(IEKCMM KaK OCO3HAaHHUS COBEPIIAEMBIX
JEUCTBUI U MBICIUTENBHBIX ITPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUIA;

UCTIOJIb30BaTh MPUEMBI pEIICKCUU ISl OLICHKH CUTYAIlMH, BEIOOpa BEPHOTO PEIICHUS;
YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PEILICHHUS 110 UX CHIKCHHUIO;
IIPUHUMATb MOTUBBI U apIyMEHTBI APYIUX IIPU aHAIU3€ PE3YJIbTATOB IEATEIbHOCTH;
IpUHUMATh ce0s, TOHMUMas CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPY aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;
IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OLIMOKU.

B mporecce DOCTHXKEHHSI THYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOrPaMMbI MO (DU3HMKE IS
YPOBHSI CpeHero o0miero o0pa3oBaHus y 00y4alOUINXCsl COBEPIICHCTBYETCS SMOIIMOHATBHBIN
UHTEJJIEKT, MPEANoaralonui chopMUpOBaHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOLIEr0 CIOCOOHOCTh IOHMMAaTh CBOE SMOLMOHAIBHOE
COCTOSIHUE, BUJIECTh HAIIPABJICHUS Pa3BUTUSL COOCTBEHHOIN SYMOILMOHAIBHOM cdepsbl, ObITh
yBEpEHHBIM B ce0e;

CaMOpEryJlIMpOBaHMs,  BKJIOYAIOUIETO  CaMOKOHTPOJb,  YMEHHME  IPUHUMATh
OTBETCTBEHHOCTbH 3a CBOE IOBE/IEHUE, CIIOCOOHOCTh alalTUPOBATHCS K IMOLIMOHAIbHBIM
WU3MEHEHHSM U MPOSBISATh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEI MOTHBAIMM, BKJIIOYAIOIIEH CTpEeMJIEHUE K JOCTHXKEHUIO LENU U YCIIEXY,
ONTUMM3M, UHUIIMATUBHOCTb, YMEHHUE 1€HCTBOBATh, UCXO/Isl U3 CBOMX BO3MOXKHOCTEH;
SMIATUH, BKJIKOYAKOLIEH CIOCOOHOCTh MOHUMAaTh 3MOLMOHAILHOE COCTOSIHUE APYTHUX,
YUUTBHIBaThb €ro IMpPU OCYIIECTBJIEHUU OOLIEHUs, CIIOCOOHOCTh K COYYBCTBUIO H
COIIEPEXKHUBAHHUIO;

COLMAIBHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIHOCOOHOCTh BBICTPAUBATh OTHOLIEHHS C
JPYTUMH JIFOAbMHU, 3200TUTHCS, POSIBIISATH MHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

[MPEAMETHBIE PE3VYJIBTATHI
K xonny oOyuenus B 10 knacce npeIMeTHbIE pe3ylbTaThl Ha YIIIYOJEHHOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:

NOHUMAaTh pPOJIb (U3UKH B HKOHOMMYECKOH, TEXHOJIOTMYECKOM, 3KOJIOrMYEecKOH,
COLMAIBHOW M ATHYECKOH cepax NesTeIbHOCTH YeIOBEKa, POJIb U MECTO (PU3HUKH B
COBPEMEHHOM HayYHOW KapTUHE MUPA, 3HAUEHUE ONUCATEIbHON, CHCTEMATU3UPYIOIIEH,
OOBSCHUTENIIBHON M MPOTHOCTUYECKON (QYHKIMM (QU3NYEeCKOW TEOpuum — MEXaHUKH,
MOJIEKYJISIPHOM (PU3UKHU U TEPMOJUHAMUKY, POJIb (PU3UUECKOI TEOPUH B POPMUPOBAHUU
IpeCTaBiIeHU 0 (PU3NIECKOI KapTHHE MUPA;

pas3nnyaTh yCIOBUS IPUMEHUMOCTH MOieTiel (PU3NYEeCKHUX Tel U MPOLEeCCOB (SIBICHUIN):
UHepIHalbHas cucTeMa OTcuéra, abCONIOTHO TBEPJOE TENO, MaTepuanbHas TOYKa,
PaBHOYCKOPEHHOE JIBUXKEHUE, CBOOOTHOE TMajieHne, abCOM0THO ynpyras aedopmanus,
abCOJIIOTHO YNpyroe U abCOIIOTHO HEYIPYTroe CTOJIKHOBEHHSI, MOJIENH ra3a, )KUJKOCTH
U TBEPAOro (KpUCTAJUIMYECKOTO0) Tella, UIeabHbIN ra3, TOYEUHBIN 3apsi, 0JHOPOJAHOE
DIIEKTPUYECKOE TI0JIE;

pa3nuyarh YCJIOBUS (TpaHMIbI, OONAaCTH) NPUMEHHUMOCTH (U3UUYECKUX 3aKOHOB,
NOHUMAaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB M OIPaHUYEHHOCTh
HCIIOJIb30BaHUs YACTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHWYECKHE IPOLIECChl M SBICHMS, MCIIONIb3Ys
OCHOBHBIC IIOJIOKEHHSI U 3aKOHBl MEXaHMKHM (OTHOCUTEIBHOCTh MEXaHHYECKOTO
JBYDKEHUS, (OpMyJbl KMHEMAaTHKH PaBHOYCKOPEHHOTO IBMXKEHUS, MpeoOpa3oBaHUs
["anunes Ay CKOPOCTH M IEPEMELIEHUS, 3aKOHBI HbIOTOHA, TPUHIIMIT OTHOCUTEIBHOCTU



['anmunes, 3aKOH BCEMUPHOIO TATOTEHUS, 3AaKOHBI COXPAaHEHMs HMIIyJIbCa U
MEXaHUYECKOW SHEPrHH, CBsI3b paOOTHI CHIIBI ¢ U3MEHEHHEM MEXaHHUYECKOW IHEPTHUH,
YCIIOBUSL paBHOBECHS TBEPAOIrO Tejia), MPU STOM MCIOJIb30BaTh MaTeMaTHYECKOE
BBIPQ)KEHUE 3aKOHOB, YyKa3blBaThb YCIIOBHS INPUMEHUMOCTH (PU3MUYECKHX 3aKOHOB!
npeoOpa3oBanuil [anunes, BTOPOro M TpeTbero 3akoHOB HplOTOHa, 3aKOHOB
COXPAHEHHUs UMITYJIbCa U MEXAaHUYECKOM SHEPIUH, 3aKOHA BCEMUPHOI'O TATOTCHUS;
aQHATM3UPOBATh U OOBACHATH TEIUIOBBIC NMPOLIECCH U SBJICHUS, HCIIOJIB3YSI OCHOBHBIC
nonoxerns MKT u 3akoHbI MOJIEKYISIPHOM (PU3UKU U TEPMOIMHAMUKH (CBS3b IaBICHUS
UJCAIBHOIO ra3a CO CpeJHEH KUHETHYECKOM DSHEprued TeIUIOBOro IBM)KCHHA U
KOHLIEHTPALUeEN ero MOJIEKYJI, CBSI3b TEMIIEPATYPBI BEIECTBA CO CPEAHEH KHHETHYECKON
DHEPIrUeH TEIUIOBOIO [BMKEHUs €ro 4YacTHI], CBA3b JABJIICHHUS MJEAJIBHOTO rasa ¢
KOHIIEHTpALUEN MOJIEKYJ U €ro TeMIEPAaTypou, ypaBHeHue MenaeneeBa—Knanerpona,
HEPBbI 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHUS SHEPIHU B TEIUIOBBIX Ipolieccax),
IIPY 3TOM HCII0JIb30BAaTh MAaTEMATHUYECKOE BBIPA)KEHHUE 3aKOHOB, YKA3bIBaTh YCIIOBUS
IIPUMEHNMOCTH ypaBHeHUs MenaeneeBa—KnaneipoHa;

AQHIN3UPOBATh M OOBACHATH DJIEKTPUUECKHE SBJICHUS, MCIOIb3ys OCHOBHbIE
MIOJIO’KEHHUS M 3aKOHBI AJIEKTPOIMHAMUKHU (3aKOH COXPaHEHUsI JIEKTPUYECKOIO 3apsija,
3akoH KynoHa, NOTEHIIMaIbHOCTh AIEKTPOCTATHYECKOTO IOJISL, IPUHIIMII CYIIEPIIO3ULIUN
JNEKTPUYECKUX MOJIEH, IIPU 3TOM YKa3blBasl yCIOBUs IPUMEHUMOCTH 3akoHa Kyiona, a
TaK)K€ NPAKTUYECKH BAKHBIE COOTHOILIECHHMA: 3aKOHbI OMa I ydacTKa LeNu U JJIs
3aMKHYTOH 2JIEKTPHUYECKON 1emnu, 3akoH J[xoyns—Jlenna, npasuna Kupxroga, 3akoHbI
®dapanes s JJIEKTPOIU3a);

OIHUCHIBATh (PU3UYECKHE MPOLECCHI U SIBJICHUS, MCIIOJIb3Ysl BEJIMUMHBI: IEpEMELICHHUE,
CKOPOCTb, YCKOPEHHUE, UMITYJIbC T€JIa U CUCTEMBI TE€Jl, CHJIa, MOMEHT CHJIbI, IaBJICHHE,
NOTEHIMAJbHAs PHEPIus, KUHETUYECKash SHEeprusi, MeXaHUdecKas SHeprus, padorta
CUJIBL, ICHTPOCTPEMUTEIILHOE YCKOPEHUE, CUJIa TSKECTH, CUJIA YIIPYTOCTH, CUJIa TPEHNUS,
MOIIIHOCTb, SHEPTUS B3aUMOAECHCTBUS Tena ¢ 3eMi€l BOIHM3U €€ MOBEPXHOCTH, SHEPTUS
ynpyroil aedopmanuu Npy>KUHBI, KOJIMYECTBO TEIJIOTHI, a0COJIIOTHAs TeMIeparypa
Tesa, paboTa B TEPMOAMHAMUKE, BHYTPEHHSISI SHEPIUs UI€AIbHOTO OIHOATOMHOTO Ia3a,
paboTa HaeanbHOrO ra3a, OTHOCHTENbHas BIaXHOCTh Bo3ayxa, KIIJ[ maeampHOrO
TEIJIOBOTO JABUTATEISA; JEKTPUUYECKOE I0JIE, HANPSHKEHHOCTh JJIEKTPUYECKOTO ITOJI,
HaIpsHKEHHOCTh TOJII TOYEYHOI'O 3apsja WIM 3apsHKEHHOTO 1iapa B BaKyyMe M B
JUDJIEKTPUKE, TOTEHLHAN JJIEKTPOCTATUYECKOrO IIOJs, Pa3HOCTb IIOTEHIMAJIOB,
IIEKTPOJIBWIKYILAS CHUJIA, CHJIA TOKA, HANPSHKEHHE, MOIIHOCTh TOKA, AJIEKTpUYECKas
€MKOCTB IIJIOCKOTO KOHEHCATOpa, COMMPOTUBIIEHUE YYACTKA LENH C MOCIEA0BATEIbHBIM
W TApaJUIEIbHBIM COEJUHEHUEM pE3UCTOPOB, JHEPIUs DIIEKTPUYECKOrO IOJIA
KOH/JIEHCATOopa;

00BSICHATH 0OCOOEHHOCTH MPOTEKaHUS (PU3NUECKUX SBJICHUN: MEXaHHUUECKOE IBHKEHHE,
TEIUIOBOE JIBM)KEHUE YAaCTHI] BEIIECTBA, TEINIOBOE PaBHOBECHE, OPOYHOBCKOE IBH)KEHUE,
muddy3us, HClIapeHue, KUIEHWE U KOHJEHCAlMs, IUIABJICHHWE M KPHUCTaJUTU3aIus,
HaIlpaBJIEHHOCTh  TEIUIONEPENayu, dSJEKTpU3alus TeJl, HKBUIOTCHIHAIBHOCTH
MTOBEPXHOCTH 3aPSKEHHOTO TPOBOJIHUKA;

IPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PM3MUECKOH BEIMUYUHBI OT JPYrou c
WCIIOJIb30BAHUEM TMIPSIMBIX H3MEPEHUM, NpPHU OSTOM KOHCTPYHPOBATh YCTAHOBKY,
(UKCUpPOBaTh pPe3yabTaThl MOJYYCHHOM 3aBUCHUMOCTH (PU3MYECKUX BEIWYMH B BUJIC
rpa¢uKoB C Y4E€TOM aOCOJIOTHBIX IMOTPEUIHOCTEW W3MEPEHUH, JIeNaTh BBIBOABI IO
pe3yJsbTaTaM MCCIIEIOBAaHNUS;



MPOBOJAUTh KOCBEHHBbIE H3MEpPEHUs (PU3NYECKUX BEIMYUH, NpPU 3TOM BHIOMPATH
ONTUMAJBHBIA METOJ M3MEPEHHUs, OLECHUBATh aOCONIOTHBIE W OTHOCUTEJIbHbBIC
MOTPEITHOCTH MPSMBIX ¥ KOCBEHHBIX U3MEPEHUIA;

MIPOBOJIMTH OIBITHI 11O MTPOBEPKE MPEAJIOKEHHON TMIOTE3bl: ITIAHUPOBAThH SKCIIEPUMEHT,
coOupaTh IKCIIEPUMEHTATBHYIO YCTAHOBKY, aHAITM3UPOBATH MTOJTYICHHBIC PE3YJIbTATHI U
JIeJIaTh BBIBOJI O CTaTyCe MPEIOKEHHON THITOTE3bI,

coOnrofarh mpaBuia 0e30macHOro TpyJda HpU MPOBEIECHUU HUCCIEIOBAHUNA B paMKax
y4e0HOr0 SKCIIEPUMEHTA, MPAKTUKyMa U Yy4eOHO-HCCIEIOBATEIBCKOW W TPOEKTHOM
NESTENIbBHOCTH C HCHOJIb30BAaHUEM HW3MEPHUTEIBHBIX YCTPOWCTB M J1aOOpAaTOPHOTO
00opyI0BaHNS;

peliaTh pacu€THBIC 33a9H C SIBHO 33JJAHHON M HESIBHO 33JaHHOHN (PU3UYECKON MOJIETIBIO:
HA OCHOBAaHHMHM aHAJM3a YCJIOBHS OOOCHOBBIBATH BBIOOp (PU3UYECKOW MOJIEINH,
OTBEUAIOIICH TPEOOBAHUSAM 33/1a4H, IPUMEHATH (OPMYJIBI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYNIaThl (PU3UYECKUX TEOPUN TMPH HCIONb30BAHUM MAaTEMaTHYEeCKHX METOJI0B
pelieHuss 3ajad, MPOBOJUTH pacu€Thl HAa OCHOBAHMM HMEIOIIUXCS JAaHHBIX,
AHAIM3UPOBATh PE3YJIbTAThl M KOPPEKTHPOBATH METOJBI PEHICHHUS C Y4ETOM
MOJTyYEHHBIX PE3y/IbTaTOB;

pelaTh KauecTBEHHBIE 3a7auu, TpeOyrolre NPUMEHEHUs 3HaHUH U3 Pa3HbIX pa3JieioB
Kypca (DM3WKH, a TakKe WHTETpPAlMH 3HAHWW U3 JPYTUX TPEIMETOB ECTECTBEHHO-
HAyYHOTO IIMKJA: BBICTpauBaTh JOTHMYECKYIO LIETIOYKY PACCYKICHHH C Omopod Ha
M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SIBICHUS,

UCIIOJIb30BaTh TEOPETUICCKUE 3HAHUS JIJISI OOBSICHEHUSI OCHOBHBIX MPUHITUTIOB PAOOTHI
WU3MEPUTENbHBIX TPUOOPOB, TEXHUUYECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MIPUBOJIUTH TIPUMEPHI BKJIAIa POCCUUCKHX M 3apPYOCIKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, B OOBSICHEHHE TPOIECCOB OKPYKAIOIIETO0 MHpa, B pPA3BUTHE TEXHHUKU U
TEXHOJIOTHIA;

AHAIM3UPOBATh M  OIEHWUBATh IOCIEICTBUS OBITOBOH W  TPOU3BOICTBCHHOMN
JESTCIIbHOCTH YeJOBEKa, CBS3aHHOW ¢ (DU3MYECKHMH TMPOIECCaMH, C TIO3HIIHA
HKOJIOTHYECKOM 0e30MacHOCTH, MIpeICTaBICHUIA 0 paroHaIbHOM
MPUPOIONIONB30BAaHUH, a TaKXKe Pa3yMHOM HCIOJIB30BAaHUU JOCTIKEHUH HAYKU U
TEXHOJIOTH JIJIsl JAIbHEHUIIIET0 pa3BUTHS YEIOBEUECKOT0 O0IIECTBA;

MPUMEHSATH Pa3JINYHbIE CIOCOOBI paboThl ¢ MH(POPMAIHEH HU3UIECKOTO COAEPKAHUS C
UCTIOJIb30BAHUEM  COBPEMEHHBIX  HH(POPMAIIMOHHBIX  TEXHOJIOTUH, TIPU  ITOM
HCII0JTb30BaTh COBPEMEHHBIC MH(POPMAITMOHHBIE TEXHOJIOTHH JUIS TTOMCKa, TIepepaboTKu
U TIpeAbSBICHUS YIeOHON U HAYYHO-TIOMYISIPHON WH(GOPMAIINU, CTPYKTYPUPOBAHUS U
UHTEPIPETAMU HHPOPMAIINH, TTOTYYCHHONW M3 Pa3IMYHBIX HUCTOUYHHUKOB, KPUTHYECKH
AHATM3UPOBATH TOJydaeMyr0 HH(POPMAIUIO U OICHWBATh €€ JIOCTOBEPHOCTh KakK Ha
OCHOBE UMEIONINXCS 3HAHWUW, TaK ¥ Ha OCHOBE aHAJIN3a HCTOYHHUKA WH()OPMAIINH;
MPOSIBIISATE  OPTaHU3ALMOHHBIE W TO3HABaTENbHBIE YMEHHS CaMOCTOSITEIILHOTO
PHOOPETEHUST HOBBIX 3HAHWW B TIPOIECCE BBHITIOJHEHHUS IPOCKTHBIX W y4eOHO-
HCCIIEIOBATENLCKUX PadoT;

paboTaTh B TpyNIe C WCIOJHEHUEM Pa3UYHBIX COIMANBHBIX POJICH, TIIAHUPOBATH
paboTy TpPYMIbI, pPAMOHATBHO PACHpeNesiTh IeSTeNbHOCTh B HECTaHJAPTHHIX
CUTYaIUsX, aJlcKBaTHO OIICHUBATh BKJIAJ KaXKIOTO M3 YYaCTHUKOB TPYIIIHI B PEIICHUE
paccMaTpuBaeMoii MpoOIEeMbI;

NpOSBIATH MOTHBAaLMIO K Oyaymed mnpodeccHOHANbHOM — eATENbHOCTH  I10
CIIENUATBLHOCTSM (PU3UKO-TEXHHUECKOTO MPODHUIISL.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne (undposbie)
HaumeHoBaHue pa3jiesioB H TeM NPOrPaMMBbI Konrpoububie IIpakTuueckue
n/n Bcero o0pa3oBaTe/IbHbIE
padoTshI padoThI
pecypchl
Paznen 1. HAYYHBIA METO/ IIO3HAHUS IIPUPO/IBI
. bubnuorexa [JOK
11 Hayunslii MeTO O3HAHUS TPUPOIBI 6 https://m.edsoo.ru/f16b68d7
Wroro mo paszneny 6
Pa3zpgen 2. MEXAHUKA
bu6mmoreka [IOK
21 | Kunemaruia 10 ! hittps://m.eds00.ru/f16b68d7
bu6mmoreka [IOK
22 Apmamika 10 https://m.edsoo.ru/f16b68d7
" bubnuotexa [JOK
23 CratiiKa TBEPIOTO TENA > 1 https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1 https://m.edsoo.ru/fL6h68d7
Hroro no pasneny 35
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJUHAMUKA
. bubnmnoreka [JOK
3.1 OCHOBBI MOJIEKYISIPHOKUHETUYECKON TEOPUHN 15 1 https://m.edsoo.ru/f16b68d7
bubmuorexa [JOK
3.2 Tepmonnnamuka. TennoBbie MalTMHbI 20 1 https://m.edsoo.ru/fL6b68d7
bu6mmoreka [IOK
3.3 ArperaTHble cOCTOSTHUS BeniecTBa. Da3zoBbIe MePex o Ibl 14 1 https://m.edsoo.ru/f16b6847



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

Wroro mo pazneny 49
Paznen 4. JIEKTPOJAUHAMUKA
bubmuorexa [JOK
41 Omextpirieckoe noze o4 https://m.eds00.ru/f16h68d7
. . bu6mmoreka [IOK
4.2 IToCTOSTHHBIN 3JIEKTPUYECKHUI TOK 24 https://m.edsoo.ru/fL6b68d7
bubmuorexa [JOK
43 Toxi B pasmHEX cpesiax 0 https://m.edsoo.ru/f16b68d7
Htoro no pazneny 54
Pa3nen 5. PUBNYECKU TIPAKTUKYM
. bubmuorexa [JOK
o1 Dusirieckiit NpaKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no pasneny 16
bu6mmoreka [IOK
PesepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 170 16
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IHOYPOYHOE IINTAHUPOBAHUE

10 «A» KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bceero U3YYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 ®dusnka — pyHIaMEHTaIbHAS HayKa O MPUPOJIC 1 01.09.2026 ' bubamorexa [IOK
e oK pupon https://m.edsoo.ru/1beef346
5 Hay4HbIi1 METO]] TO3HAHKS U METO/IbI 1 01.09.2026 = BubGmuoreka [JOK
HCCIIeI0BaHMS (PU3HYCCKUX SIBJICHHUI https://m.edsoo.ru/3a7fde29
DKCIIEPUMEHT U TCOPHUS B IPOIIECCE MO3HAHMS 02.09.2026  BubGmuorexa [JOK
3 1
npupozsl. Habmonenne u skcriepuMeHT B pusnke https://m.edsoo.ru/34c49931
03.09.2026  bubauoteka IJOK
4 1
Crioco0b1 m3MepeHns (PU3NIECKUX BETUINH https://m.edsoo.ru/ca2defo3
5 AOCONIOTHAS 1 OTHOCHTENbHAS TIOTPEIIHOCTH 1 04.09.2026  bubGauoreka [JOK
U3MepeHUil PU3NYECKNX BEIUUNH https://m.edsoo.ru/7f18fda3
MonenupoBanue B gusuke. Ponb u mecto Gpusuku 08.09.2026
6 B ()OPMHUPOBAHNUU COBPEMEHHON HAYyYHOU KapTHHBI 1 bubmmorexa LIOK
pMHP 13 i P https://m.edsoo.ru/eabbdedl
MUpA, B TPAKTHYECKON JACATEILHOCTH JIFOICH
Mexanuyeckoe apmxenue. Cucrtema orcuera. 08.09.2026
bubmmoteka IIOK
7 OTHOCUTENTBHOCTh MEXAaHUYECKOTO JIBUKEHUS. 1
https://m.edsoo.ru/e9a52f02
[Ipsimas 1 oOpaTHas 3a7a4u MEXaHUKH
Pangnyc-BekTop MaTepraabHON TOYKH, €ro 09.09.2026
3 MPOEKIIMU HAa OCU KOOpAWHAT. TpaekTopus. 1 bubnuotexa [JOK
[Tepememenue. Cxopocts. X npoekuun Ha ocu https://m.edsoo.ru/30a108a5
KOOpJAWHAT
PaBHOMEpHOE MPSIMOTMHEHHOE IBIKSHHE. 10.09.2026
9 ['padmyeckoe onricanre paBHOMEPHOTO 1 bu6muoreka [JOK
IpSIMOJIMHENHOTO ABMKEeHUs. CTapToBas https://m.edsoo.ru/89ba7190
KOHTpOJIbHAs paboTa
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CrnosxxeHue niepeMelieHuil u ckopocteil. Pemenue

11.09.2026

bubnunorexa LIOK

10
3amaq https://m.edsoo.ru/761d18aa
HepaBHomepHoe nBuxeHnne. MruoBeHHas 15.09.2026
11 CKopocThb. Y ckopenue. [IpsiMonuHeitnoe IBIKeHHe bubmmorexa LIOK
pOCTh. TeKoperiie. 1Ip A https://m.eds00.ru/ag9549a7
C TIOCTOSIHHBIM YCKOPCHHEM
12 ['padmyeckoe onrcaHue MPSIMOTUHEHHOTO 15.09.2026 = bubnuoreka IJOK
JIBUKEHUSI C OCTOSIHHBIM YCKOPEHUEM https://m.edsoo.ru/b7560bbf
CBoOogHOE MmajieHue. Y CKOpeHue CBOOOTHOTO 16.09.2026
13 najieHus. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH bubmorexa LIOK
A ] b > CKOP ’ https://m.edso0.ru/f738109c
YCKOpPEHUS OT BPEMEHH U UX TpaQuKu
14 JIBuKeHHE Tena, OPOIIEHHOTO MO YTIIOM K 17.09.2026 =~ Bubauoreka [IOK
TOPU30HTY https://m.edso0.ru/71cbb4f5
KpuponuneliHoe nBuxkeHUE. J|BIOKEHHE 11O 18.09.2026
15 OKPYKHOCTH. YTJIOBasi U JIMHENHAsA CKOPOCTb. bubnnorexa [JOK
Ilepuon n wacrora. LleHTpOoCTpEMHUTENBHOE U https://m.edsoo.ru/33196fbe
MOJTHOE YCKOPEHHUE
" " 22.09.2026  bubaunorexa [{OK
16 KonTponbHnas padora o teme "Kunemaruka https://m.edsoo.ru/1242f32%
ITepsslif 3akoH HptoToHa. HEepumanbHble 22.09.2026
17 cuctemsbl oTcuéra. [[puHIUIT OTHOCUTETBHOCTH bubmmorexa [TOK
- puHI . https://m.edsoo.ru/5a9e4a64
l'anunes. HennepimanbHble CUCTEMBI OTCUETA
18 Cuna. PaBHogelicTByromas cusna. Bropoii 3akoH 23.09.2026  buGauoreka [IOK
Hsrorona. Macca https://m.eds00.ru/141d3837
. . 24.09.2026  bubmuoteka IJOK
19 Bzaumopeinicteue ten. Tperuit 3akoH HeroTona https://m.eds00.ru/57dba505
20 [Ipunuun cyneprno3uuuu cui. Perienue 3aiau Ha 25.09.2026  bubGmuoreka [IOK
IpUMEHEHNE 3aKOHOB HproTOHA https://m.edsoo.ru/bdf997fb
91 3aKOH BCEMUPHOTO TATOTEHHsI. DKBUBAJICHTHOCTD 29.09.2026  buGamoreka [IOK

TPaBUTAIMOHHON U MHEPTHOU MacChl

https://m.edsoo.ru/9aba2b0a
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22 Cuna TspKeCTH M yCKOpeHre cBOOOIHOTO NaIeHus 29.09.2026 | bubmmorexa LIOK
yerop A A https://m.eds00.ru/22757f26
JIBm>xeHrne HeOECHBIX Te M KX HCKYCCTBEHHBIX 30.09.2026
23 cnyTHUKOB. [lepBast kocMHuecKas CKOPOCTh bubmorexa LIOK
It P P ) https://m.edsoo.ru/11abfa0a
3akonbl Kemnepa
01.10.2026  bubGmuoteka [IOK
24 Cuua ynpyrocti. 3axon I'yka. Bec rena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BUIbI cUil TpEHUS. 02.10.2026  Bu6muoreka LIOK
25 JIBUKEHUE B )KUJKOCTHU U T'a3e C YYETOM CHIIbI https://m.edsoo.ru/1fa86499
CONPOTHUBIICHHUSI CPE/IBI https://m.edsoo.ru/2cb29676
26 Hasnenue. ['mapocraruueckoe nasieHue. Cria 06.10.2026  bubGauoreka [JOK
Apxumena https://m.edsoo.ru/a28aa7ad
06.10.2026  bubmuoteka [{OK
AbcomotHo TBepaoe Teino. [locTynarenbHoe u
21 BpalaTeIbHOe IBUKEHNUE TBEPAOTO Teja bubmorexa LIOK
patt A PA https://m.edsoo.ru/2b95d57e
08 MOMEHT CHIIBI OTHOCHUTENTFHO OCH BPAIICHHUS. 07.10.2026  buGauoreka [JOK
IInedo cuiel https://m.eds00.ru/653d3459
CroxeHue cuil, NPUIOKEHHBIX K TBEPIOMY TEIY. 08.10.2026
29 LlenTp TsKECTH Tena. Y CIIOBUS paBHOBECHUS bubmmorexa LIOK
P ’ P https://m.edsoo.ru/9aa79a7d
TBEPAOTo Tesa. Buabl paBHOBECUS
30 Peltierite 3anat 09.10.2026  bubmumoteka [{OK
A https://m.edsoo.ru/dclcaac0
31 KonTtponsHas padora no teme "/lunamuka. 13.10.2026  Bu6numoreka [IOK
Craruka TBepaoro tena' https://m.edso00.ru/9f5a574c
Hmnynbc MaTepuanbHONH TOYKU, CUCTEMBbI 13.10.2026
39 MaTepHalbHBIX TOUeK. LIeHTp Macc cucTeMbl bu6muoreka [JOK
MaTepHalbHBIX TOUEK. Teopema 0 JBUKEHUH https://m.edsoo.ru/4bb8294b
LIEHTpa Macc
NMItynibC CHITBI M1 MI3MEHEHHE UMITYJIbCa Tela. 14.10.2026
but6mmoreka [IOK
33 3aK0oH COXpaHEHUs UMITYJIbca. PeakTuBHOE

JIBIDKEHUE

https://m.edsoo.ru/13f0a221
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MoOMEHT uMIysbca MaTepPUAIIBHON TOYKH.

15.10.2026

34 [IpencraBienue o cOXpaHEHUHM MOMEHTA UMITYJIbCa bubmorexa LIOK
e P Y https://m.eds00.ru/d6532eh9
B LIEHTPAJIbHBIX MOJSIX
35 Perltenie 3a1a1 16.10.2026  bubamoreka [JOK
A https://m.eds00.ru/f7706d63
Pabota cuiibl Ha MaJIOM U Ha KOHEYHOM 20.10.2026
36 nepemenieHunn. [ paduyueckoe npeacraBieHue bubmorexa [JOK
P P P https://m.eds00.ru/913974c7
paboThI CUIIBI. MOIIHOCTH CHJTBI
37 Kunernueckas sneprusi. Teopema 00 n3MEHEHUU 20.10.2026  BubGmuoreka [JOK
KMHETUYECKOM SHEPrUU MaTePUAIILHON TOUYKHU https://m.edsoo.ru/9a5e2e74
[NoreHnuanbpHble 1 HENOTEHUAIBHBIE CUIIbL. 21.10.2026
38 [TorenuuanbHas sueprus. Bropas kocmudeckas bubmmorexa [IOK
t privL P https://m.edsoo.ru/554bafcc
CKOPOCTh
TpeTbsa kocMudeckas ckopocTb. CBsi3b paboThI 22.10.2026
39 HENOTSHIHAIbHBIX CHJI C H3MECHEHHUEM bubmmoteka IIOK
MEXaHUYECKON IHEPTUU CUCTEMBI Tell. 3aKOH https://m.edsoo.ru/f57b4e01
COXpaHEHMSI MEXaHMYECKON YHEPTHU
40 Yupyrue u Heynpyrue CTOJIKHOBEHHUS. Y paBHEHHE 23.10.2026  BubGmuorexa [JOK
bepHynm U1 uaeanbHON KUJIKOCTH https://m.edso0.ru/f30f43b6
41 KonTtponpsHast pabora 1o Teme "3aKoHBI 05.11.2026  bubGauoreka [JOK
COXpaHEHHUs B MEXaHHUKe" https://m.edsoo.ru/474e7c4a
PazButue npeacraBiaeHuit o Npupoie TEMIOTHI. 06.11.2026
42 Ocuosusle nonoxenus MKT. uddyzus bubmmorexa LIOK
' y3u. https://m.edso0.ru/b0a4445f
BpoyHoBckoe nBuKeHNE
CtpoeHue ra3000pa3HbIX, KHUJIKUX U TBEPBIX TEIl. 10.11.2026
43 XapakTep JBUKCHHS U B3aUMOJICHCTBUS YaCTH Bubmmorexa [IOK
P pA A i https://m.edsoo.ru/c44d02e2
BeIIleCTBa
44 Macca u pazmepsl MoJiekyl (aToMoB). KonudecTBo 10.11.2026 =~ BubGmmoreka [JOK

BemlecTBa. [locrossuHas ABoraapo

https://m.edsoo.ru/c5b72ab7
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Temneparypa. Temnosoe paBHoBecue. [kana

11.11.2026

bubnunorexa LIOK

45 Lenbcus https://m.edso0.ru/0070d493
16 Pemmere 3azaq 12.11.2026 = bubaunoreka [JOK
https://m.edsoo.ru/1531aba5
. 13.11.2026  Bubmmoreka IIOK
47 WneanbHbiii ras. ['a30BbIe 3aKOHBI https://m.e dsoi_.[ru /1deb2367
48 Ypasaenne Menjeneesa-Knaneiipona. Pemenne 17.11.2026 = Bubauoreka LIOK
3a/1a4 https://m.edsoo.ru/8d12c328
17.11.2026 = bubamoreka [JOK
49 AOcoumoTHas Temriepatypa. 3akoH JlanpToHa https://m.e dsog)_.[ru 1146024 1f
50 W3omnporeccs! B uaeaIbHOM I'a3e C MOCTOSHHBIM 18.11.2026  BubGmuoreka [IOK
KOJINYECTBOM BEILIECTBA https://m.eds00.ru/68878d51
51 I'padmyeckoe mpeicTaBICHHE U30IPOIIECCOB: 19.11.2026 = Bubnuoreka [JOK
n30TepMa, U30Xopa, n3obdapa https://m.edso0.ru/1344327b
52 OcnoBHoe ypaBHeHue MKT 20.11.2026 E;II?SJ?/I//I;?:;(:)ES}EBOQMZl
53 Pewere 3anaq 24.11.2026  bubmumoteka [{OK
https://m.edso0.ru/10265a05
CBs13b a0COTIOTHON TEMIEPaTyphI 24.11.2026
54 TepMOﬂHHaMI{quKOH C%CTeMH c0 cpeAnen https://m.edso00.ru/c38af875
KHHETUICCKOU dHEPTUEH MOCTYMATEIHhHOTO
TEIIOBOTO JIBFDKCHUS e€ 4acTHI]
55 O00011IeHNE U CUCTEMATU3ALUS 3HAHUH 110 TEME 25.11.2026  Bubauoreka IJOK
"OcHoBsl MKT" https://m.eds00.ru/09d12fd8
56 KonTtponbhas padora o teme "OcHosl MKT" 26.11.2026 E;ISSH/I//I&T:;(;?r(jﬁ 3adads9
TepmoanHaMuueckas cucTemMa. 3aJaHrie BHEITHUX 27.11.2026
ycnoBuid s T/ cucremsl. BHemnne u
o7 BHyTpeHHUE napamerpsl. [lapamerpsr T/ cucremst Bubmmorexa [IOK

KaK CpeJHHME 3HAUEHUS BEJINUMH, ONMCBIBAIOIINX
€€ Ha MUKPOCKOIIMYECKOM YPOBHE

https://m.edsoo.ru/5f8d38a3
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Hynesoe Hauano TepMOAUHAMUKH.

01.12.2026

bubnunorexa LIOK
58 Camonpou3sBoiibHas penakcamus T/ cucremsl k https://m.eds0o.ru/8ec512f0
TEIJIOBOMY PaBHOBECHIO
59 Mopens ueaabHOro ra3a B TePMOJIUHAMUKE. 01.12.2026  bubGnuoreka [JOK
VY ciioBus TPUMEHUMOCTH 3TOM MOJEITU https://m.eds00.ru/29355001
60 Ypasuenne Menaeneea-Kianeiipona n 02.12.2026  Bubauoreka IJOK
BBIPAXEHUE JIJI1 BHYTPEHHEN SHEPrUuun https://m.edsoo.ru/bal178d0
Bripaxkenue i BHyTpEHHEH SHEPTUH 03.12.2026
61 0 HIZ)aTOMHOfO u eay;fHoro rasa ’ bubmmorexa [JOK
. g ] https://m.edsoo.ru/ac5cac15
KBazucTtarnueckre U HeCTaTUYECKHE MPOLIECCHI
DneMeHTapHas paboTa B TEPMOJIMHAMUKE. 04.12.2026
62 Beruncnenue paboTsl 1o rpaduky mnpoiecca Ha bubmmorexa [IOK
p P yip https://m.edsoo.ru/741d5738
pV-nuarpamme
Tennonepenava kak crocod W3MEHEHUs 08.12.2026
63 BHyTpeHHel sHepruun T/l cucremsl 6e3 bubmmorexa [TOK
yIp p https://m.edso0.ru/3d734561
COBEpIUIEHUSI pabOThI
64 KonBekius, TeIIonpoBOAHOCTb, U3TyUIeHHE 08122026 bubmorexa [JOK
L, pOBoA > H3IYH https://m.eds00.ru/157b54cd
KonuyecTtBo TemnoTsl. TennoéMKocTs Tena. 09.12.2026
65 Y enbHas 1 MOJISIpHAs TETIIOEMKOCTH BEIIECTBA bubmmorexa [TOK
A P - ' https://m.edso00.ru/7ba67355
VY enbHas TEIUIoTa CrOpaHus TOILTNBA
66 Pacuér konmmyecTBa TEIUIOTHI TIPH TEIUIONIEpEIade 10.12.2026  bubmmorexa [IOK
P pel https://m.edsoo.ru/1db5ad4e
67 [TonsiTue 06 aquabatHom mporecce. [lepBrIit 3ak0H 11.12.2026 =~ bubaunoreka LIOK
TEPMOJNHAMUKHU https://m.edso00.ru/d8098824
68 KonnuectBo TemnoTs! 1 paboTa Kak Mephl 15.12.2026 = bubGmunoreka [JOK
W3MEHEHUS BHYTpeHHeM sHepruu T/l cucrteMsl https://m.edsoo.ru/b047alcd
BTopoii 3ak0H TepMOAMHAMUKH TSI PABHOBECHBIX 15.12.2026
but6mmoreka [IOK
69 1 HEpPaBHOBECHBIX MporieccoB. HeoGpaTtumocTh

MPUPOIHBIX MPOLIECCOB

https://m.edsoo.ru/c6f4f464



https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/29355001
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/741d5738
https://m.edsoo.ru/3d734561
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/c6f4f464

. 16.12.2026 = buommorexa [JOK
70 [Tpunimne! aeiicTBus TeraoBbix MamuH. KIT{ https://m.eds00.ru/26945513
17.12.2026  bu6mmoreka [IOK
71 MakcumanbHoe 3Hauenue KIIT/. ukn Kapno https://m.edsoo.ru/fe3857b9
72 AJZIMUHHCTpaTHBHAs! KOHTPOJIbHAs pabora 18.12.2026  bubamoreka IOK
https://m.edsoo.ru/b3efal8b
DKOJOTHYECKHE aCIICKTHI NCIIOJIb30BAHMS 22.12.2026
73 TEIUIOBBIX JABUrareicii. TermnoBoe 3arps3HeHne bubmorexa [JOK
N https://m.edso0.ru/9867aaa7
OKPYXKArOIICH CpeIbl
74 Permene saas 22.12.2026  bubmuoteka [{OK
https://m.edso00.ru/c8c70432
75 O060011IeHNE U CUCTEMATU3AIUs 3HAHUH 10 TEME 23.12.2026  Bubanoreka [TOK
"Tepmoarnamuka. TennoBbsie MaluHb!" https://m.edso0.ru/28d62b3f
76 KonTpoapHas padora o Teme "TepMmoanHaMuka. 24.12.2026  BubGmuoreka [JOK
TennoBbie MamIMHEBL" https://m.edsoo.ru/1b6e26¢5
77 [TapooOpazoBanue u KoHAeHCaus. Vicnapenue u 25.12.2026  bubGauoreka [JOK
KUIIeHUE. Y ieibHasl TerioTa napooopa3oBaHUs https://m.eds00.ru/6f8e6777
HacplienHbie ¥ HEHACHIIICHHBIE MTAPHI. 29.12.2026
KadecTBeHHas 3aBUCMOCTbD TUIOTHOCTH U
78 JABJICHUSI HACBIIIEHHOTO Mapa OT TeMIlepaTyphl, UX bubnuoreka [{OK
HE3aBHCHUMOCTb OT 00BbEMa HACBIILIEHHOTO Mapa. https://m.edsoo.ru/f5¢17d02
3aBUCHMOCTH TeMIIepaTyphbl KUIICHHUS OT TaBJICHUS
B JKUIKOCTH
79 Brnaxxnocts Bo3myxa. AGCOTIOTHASA U 29.12.2026  buGauoreka [JOK
OTHOCHUTEJbHAS BIIAKHOCTD https://m.edsoo.ru/30ebbb79
80 Pemmene 3a1ad 30.12.2026  bubmuoteka [{OK
https://m.edso0.ru/18e95ff3
81 TBépnoe teno. Kpucramnmaeckue u amophHbie 12.01.2027  bubnuoreka IJOK

Tena. AHU30TPONUS CBOWCTB KPUCTAIIIIOB

https://m.edso0.ru/20a88a03
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[LnaBnenue u KpucTauM3anus. Y JejabHas TEMI0Ta

12.01.2027

bubnunorexa LIOK

82
miaBiaeHus. Cyonumanms https://m.edsoo.ru/6ee91e9f
Hedopmaruu BEpaOTO Tena. PacTsikenne u 13.01.2027
83 cxarue. Casur. Monyine HOwra. [penen 170'¢ bubmorexa LOK
A . o - PCACH YHPYT https://m.edsoo.ru/dalaab10
nedopMaruit
TemnnoBoe paciMpeHue KUIKOCTEH U TBEPABIX TEll. 14.01.2027
84 AHrapMOHHM3M TEIIJIOBBIX KOJICOAHHH YacTh bubmorexa LOK
3 i https://m.edsoo.ru/7ba5edf2
BEIICCTBA
85 [IpeoOpazoBanue 3Hepruu B (ha30BBIX IEpPexoaax 15012027 bubmmorexa [JOK
peobp P PexoA https://m.edsoo.ru/97a0672f
86 YpaBHeHUE TEIUIOBOTO Oaanca 19.01.2027" bubmmorexa [IOK
P https://m.edsoo.ru/ab1521fb
87 Peltierite 3ana 19.01.2027  bubaumoreka [{OK
a https://m.edsoo.ru/8ab7f40d
[ToBepxHocTHOE HaTspKeHue. Kanunsipabie 20.01.2027
88 sBIIeHUs. J|aBIieHUE 1O/ HCKPHUBIICHHOM bubmorexa HOK
' AL HCKD https://m.eds00.ru/b42f1f97
MOBEPXHOCTHIO KuaKocTH. Dopmyna Jlannaca
O06o01IeHre U crucTeMaTu3alrs 3HaHu| 10 TeMe 21.01.2027
89 "ArperatHble cocTosiHus BemecTBa. da3oBwie bubmorexa HOK
P | - ' https://m.edso0.ru/0b52575¢
TIEPEXO0JIbI
90 KonTponbnas pabota nmo teme "ArperatHsie 22.01.2027 bBubamorexa IJOK
cocTosiHuA BemlecTBa. Pa3zoBble MEPEXOAbI" https://m.edsoo.ru/7dc2a739
DneKTpu3aIus Tei U €€ MPOosIBJICHUS. 26.01.2027
01 DJeKTpuUecKui 3apsij. J{Ba BU1a 3JIEKTPUIECKUX bubnuotexa [JOK
3apsaa0B. [IpOBOAHUKY, AUIIEKTPUKU U https://m.edsoo.ru/laff445f
MOJTYTIPOBOTHUKU
92 DJIeMEHTAPHBIA ICKTPHUYSCKUH 3apsi1. 3aKOH 26.01.2027  Bubmuoreka [JOK
COXpaHEHUS JIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/f49afd24
93 BsaumoneticTBue 3apsaoB. Touednble 3apsiibl. 27.01.2027  bubGauoreka [JOK

3akoH Kynona

https://m.edso0.ru/445b7746
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28.01.2027  bubmuoteka [JOK
94 Pewenne 3anau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
95 Dnexrpudeckoe nojie. Ero geilictBue Ha 29.01.2027  bubGmuoreka [IOK
ANEKTPUYECKUE 3aPs/Ibl https://m.edsoo.ru/05c6bfal
Harnpsox€HaHOoCTh 251ekTprdeckoro moJs. [IpoOHbIit 02.02.2027
96 3apsi. JIMHUYM HANPSHKEHHOCTHU DIIEKTPUYECKOTO bubamorexa LIOK
DA P P https://m.eds00.ru/3dac6957
nossi. OJHOPOAHOE ANEKTPHUECKOE TOJIe
[ToTeHIHATBLHOCTD JIEKTPOCTATUYCCKOTO MOJIS. 02.02.2027  Bubamnorexa ITOK
97
Pa3zHoCTh MOTEHIIMATIOB U HANPSIHKEHUE https://m.eds00.ru/80021447
[ToTenuuansHas sHEprus 3apsijia B 03.02.2027
98 DIIEKT Ij)CTaTI/IquKOI\I/I) noJie I;_I:TGH na bromiorexa LIOK
P ' t https://m.edsoo.ru/af5fa389
AJNEKTPOCTATHYECKOTO TIOJISI
99 CBs13b HANTPSDKEHHOCTH TOJIST K PA3HOCTH 04.02.2027  bubGauoreka [JOK
MOTEHIINAJIOB IS 3JIEKTPOCTATUYECKOTO TOJISI https://m.edsoo.ru/df7a6838
100 [IpuHIMT CYTIEPIO3UIINH SJEKTPUUESCKUX MOJICH 05.02.2027 | bubmorexa LIOK
prHI yrep H p https://m.edsoo.ru/Ocfe4a6c
09.02.2027  bubmuoteka [{OK
101 Pemerre 3a1as https://m.edsoo.ru/5a582263
102 [Tone Toueunoro 3apsiaa. [lone paBHOMEpHO 09.02.2027  BubGmuoreka [JOK
3apsKeHHOU cepbl https://m.edsoo.ru/b297b5c3
[Tose paBHOMEPHO 3apsHKEHHOTO IO 00BEMY MIapa. 10.02.2027
103 [Tone paBHOMEPHO 3apsHKEHHON OECKOHEUHOMN bubnmorera LHOK
P P P https://m.edsoo.ru/f7a665ee
MIOCKOCTH
104 [TpOBOTHHUKY B 2IEKTPOCTATHYECKOM TIOJIE. 11.02.2027  Bu6nuoreka IIOK
VYcnoBue paBHOBECUS 3apsI0B https://m.edso0o.ru/32405eab
105 JIVDJIEKTPUKY | TTOTYTTPOBOTHUKHI B 12.02.2027  Bubnuoreka [IOK
3IIEKTPOCTATUYECKOM MOJIE https://m.edso0.ru/060ebab5
106 Konpencarop. D1eKTpo€MKOCTbh KOHAEHCATOPA. 16.02.2027  Bubmmoreka IIOK

DIEKTPOEMKOCTb IIJIOCKOT0 KOHAECHCATOPA

https://m.edso0.ru/845b4f73
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107 [TapauiensHOE COeTUHEHNE KOHIEHCATOPOB 16.02.2027  bubmuorexa LIOK
P a a p https://m.edsoo.ru/d11e8ce7
108 [TocnenoBarensHOE COEqUHEHHE KOHIEHCATOPOB 17.02.2027  bubnnorexa LIOK
a a a p https://m.edso0.ru/1e992920
109 DHeprus 3apsHKEHHOr0 KOHAEHcaTopa 18.02.2027  bubmmorexa [JOK
p p A p https://m.edsoo0.ru/73a34f18
19.02.2027  bub6mmoteka [IOK
110 Pemenne 3amau https://m.edsoo.ru/5fb2ach5
https://m.edsoo.ru/27434040
JIBMKEHHE 3apsyKCHHOW YaCTHUIIBI B OJHOPOIHOM 24.02.2027  Bubmamorexa ITOK
111
SJIEKTPUYECKOM I10JIe https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau 25.02.2027
113 O060011IeHNE U CUCTEMATU3AIUs 3HAHUH 110 TEME 26.02.2027  Bubanoreka [TOK
"JnekTpruueckoe nose" https://m.eds00.ru/5752603f
KoHnTpospHas paboTa 1o Teme "DIeKTpruecKoe 02.03.2027  Bubmuorexa [JOK
114
mone" https://m.edsoo.ru/cefe90e9
Cwuna toka. ITocTOSIHHBIN TOK. Y CIIOBUS 02.03.2027
115 CYIIIECTBOBAHMUS ITIOCTOSHHOTO DJIEKTPUIECKOTO bubnnorexa [TOK
y P https://m.edso0.ru/233311b5
TOKa
03.03.2027  bubmuoteka [{OK
116 Ucrounuku Toka. Hanpsixenue u 9/1C https://m.edsoo.ru/0839a115
117 3akoH OMma 15 y9acTka Ierd. DIeKTPHIECKOe 04.03.2027  bubGauoreka [JOK
CONPOTHUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTh COMPOTUBIIEHUSI OJHOPOIHOTO 05.03.2027
118 IIPOBOJHUKA OT €r0 AJIWHBI U IUIOIAIN bubnnorexa [JOK
POBOA a Ha https://m.edsoo.ru/95fcdf51
MOTIEPEYHOTO CEUCHUS
119 Y enpHOe CONPOTUBIICHHE BelecTBa. PemenHue 09.03.2027  Bubmuorexa [JOK
3a7a4 https://m.edso00.ru/437f8300
120 [TocnenoBarenpHOE, MapalIeIbHOS, CMEIIAHHOE 09.03.2027  BuGuuoreka ITOK

COCTMHEHHE MPOBOTHUKOB

https://m.edso0.ru/236f7e07
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Pacuér pa3BeTBIEHHBIX IEKTPUUECKUX LIECTICH.

10.03.2027

bubnunorexa LIOK

121
[TpaBuna Kupxrodga https://m.eds00.ru/1794cf37
11.03.2027  buommorexa [JOK
122 | Pemenue sana https://m.eds00.ru/3881b469
123 Pabora anekrpuyeckoro Toka. 3akoH Jxoyms — 12.03.2027  bubnuoreka IJOK
Jlenua https://m.edsoo.ru/a3605c5¢
16.03.2027  bub6mmoteka [IOK
124 Pemenne sanas https://m.eds00.ru/6761bfOf
125 MOUTHOCTB IEKTPHUUECKOro ToKa. TeroBas 16.03.2027  Bubmmoreka [IOK
MOIIIHOCTb, BBIIEIIsIEMasl Ha PE3UCTOpE https://m.eds00.ru/99750a6f
17.03.2027  bubaumoreka [{OK
126 Pemenne sanas https://m.edsoo.ru/eb72fc24
127 O/1C u BHyTpeHHEE CONPOTUBICHUE UCTOYHUKA 18.03.2027 = Bubnuoreka IJOK
TOKa https://m.edsoo.ru/72d453af
3akon OMa JJ1s IOJTHOM (3aMKHYTOM) 19.03.2027  Bu6muoreka [JOK
128 .
JJIEKTPUYECKOU LIETIH https://m.edsoo.ru/221f40fb
23.03.2027  bubmuoteka I[JOK
129 Pemenne sanas https://m.eds00.ru/3580b679
23.03.2027  bubmuoteka I[JOK
130 MOIMWHOCTE HCTOYHMKA TOKA https://m.edsoo.ru/a0ae51d8
24.03.2027  bubmuoteka [JOK
13l Koporioe sampikarne https://m.edso0.ru/546f5632
132 Konaencarop B 11enu mOCTOSIHHOTO TOKa 25.03.2027 | bubmorexa LJOK
a pB I https://m.edso0.ru/35368f3e
26.03.2027  bubnmoteka [IOK
133 Pemenue sanas https://m.edsoo.ru/4410cef0
134 Pemenne 3amau mo reme "IlocTOSTHHBIH 06.04.2027  Bubaunoreka I[TOK
IIEKTPUYECKUH TOK" https://m.edsoo.ru/a7340a29
135 Pemrenue 3ampad mo reme "IlocTOSTHHBIH 06.04.2027  Bubauorexa IJOK

ANEKTPUUYECKU TOK"

https://m.edsoo.ru/744261b8
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Pemenue 3agad mo reme "TlocTOSHHBIN

07.04.2027

bubnunorexa LIOK

136
AIIEKTPUYECKUM TOK" https://m.edso0.ru/eb5d4687
137 O060011eHre U cUCTeMaTU3aIMs 3HAHUH 110 TeMe 08.04.2027 = bubamoreka [IOK
"TToCTOSIHHBIN NEKTPUUYECKUI TOK" https://m.edsoo.ru/bfd7a050
138 KonTponbHas padota o Teme "TlocTosTHHBIN 09.04.2027  Bubamnorexa ITOK
AIIEKTPUYECKUM TOK" https://m.eds00.ru/1885ddf1
DeKTpuuecKasi IpOBOJUMOCTh Pa3IMUHbIX 13.04.2027
139 BELLECTB. DJIEKTPUUECKHUI TOK B METalIax bubmorexa LIOK
B ' p ' https://m.edsoo.ru/da794295
CBepXxXnpoBOAUMOCTb
140 DNEKTPUYECKHIA TOK B pAaCTBOPAX M paciliaBax 13.04.2027  BuGaunoreka [IOK
ANEKTPOJIUTOB. 3aK0oHBI Dapajest s ANEKTPOIU3a https://m.edso0.ru/4b423491
. 14.04.2027  bubaumoteka [{OK
141 DnexTpuueckuil Tok B razax. [lnazma https:/m.eds0o.ru/92d92f76
142 OnexkTpuveckuil TOK B Bakyyme. BakyymHble 15.04.2027  Bubmumoreka [IOK
npudOpbI https://m.edsoo.ru/2E+160
143 DNEKTPUUECKHU TOK B TIOTYIPOBOJHUKAX 16.04.2027 bubmmorexa [IOK
P YHPOBOA https://m.edsoo.ru/ab61c660
20.04.2027  bubnmoteka [IOK
144 HonynpoBoHHioBEIC MPHOOPEI https://m.eds00.ru/83622200
®uznyeckuil NpakTukyM 1o teme "M3mepenune 20.04.2027
CHUITBI TOKA Y HANPSHKEHUS B [IEMTH TIOCTOSTHHOTO
TOKA TIPY TTOMOIIM aHAJIOTOBBIX U ITU(POBBIX
P N " nH b bubmuoreka [{OK
145 M3MEPUTENIbHBIX TPUOOpOoB" MK "3HaKOMCTBO C
8 . https://m.eds00.ru/5643ea56
uupoBoit 1abopaTopueil no ¢pusuke. [Ipumepsr
U3MepeHus PU3NIECKUX BETUYUH MTPH MTOMOIIU
KOMITbIOTEPHBIX JATUUKOB"
Ouznyeckuil npakTukyMm 1o teme "M3ydenue 21.04.2027
bu6nunorexa LIOK
146 HEPABHOMEPHOTO JBHXKEHUS C LIEJIbIO ONPEACICHUS

MTHOBEHHOU CKOpocTH"

https://m.edsoo.ru/f6292f5f
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147

148

®uznyeckuil npakTukyM 1o teme "M3mepenue
YCKOPEHHS TIPH MPSIMOJTUHEHHOM
PaBHOYCKOPEHHOM JIBH)KCHHUH T10 HAKJIOHHOM
mwiockoctu" mnn "UcciaenoBanue 3aBUCUMOCTH
IIyTH OT BPEMEHU TIPU PAaBHOYCKOPECHHOM
IBHOKeHun"

®dusznyeckuil mpakTukyM no teme "M3mepenue

yckopeHusi cBo0oaHoro naaenus" wiu "Msyyenue
JIBIDKCHHUS TeJla, OpPOIIEHHOTO0 TOPU30HTAIIBHO"

22.04.2027

23.04.2027

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

bubnunoreka LIOK
https://m.edsoo.ru/d1ea2402

149

®uznyeckuil npakTukyM o teme "M3ydyenue
JBIKEHUS TEJIa TI0 OKPYKHOCTHU € TTOCTOSITHHOM T10
MOAYII0 ckopocThio" min "MccnenoBanue
3aBHCUMOCTH ME€pHOJIa O0paIEHUS] KOHUYECKOTO
MasiTHUKA OT €T0 MapaMeTpoB"

27.04.2027

bubnunoreka LIOK
https://m.edsoo.ru/bcf53514

150

151

152

®uznyeckuil NpakTukyM no teme "M3mepenne

PaBHOJIEHUCTBYIOIIEH CUIIBI TPU JBUKEHUH OpycKa

10 HaKJIOHHOM 1utockocTh" wim "[IpoBepka

TUIIOTE3bl O HE3aBUCUMOCTH BPEMEHU JIBUIKEHUS
CKa 10 HaKJIOHHOM IUIOCKOCTH Ha 33JJaHHOE

0

paccTostHUE OT €ro Macchl”

®uznueckuil npakTukyM no teme "HccnenoBanue
3aBUCHUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOLIUX B
NpYXKUHE U PE3UHOBOM 00pasiie, OT UX
nedopmarun unn "MzydeHne IBUKESHHSI CUCTEMBI
T€JI, CBI3aHHBIX HUTHIO, IEPEKUHYTOM Uepes
n€rkuii 610K"

®uznyeckuil NpakTukyM 1o teme "M3mepenue
K03 pULIMEHTa TPEHUS 110 BETUYUHE YTIIOBOTO
ko duurenta 3aBucumoctd Frp(N)" nim
"HccnenoBanue ABMKEHUS OpyCKa 110 HAKJIOHHOM
MJIOCKOCTH C TIEPEMEHHBIM KO3 PHUITEHTOM

27.04.2027

28.04.2027

29.04.2027

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

but6mmoreka [IOK
https://m.edsoo.ru/b55b81al

bu6nunoreka LIOK
https://m.edsoo.ru/b83b1607
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Tpenus" win "M3yueHue ABMKEHUS Ipy3a Ha BaIly
¢ TpeHuem"

153

®uznueckuil npakTukyM no reme "Hcecnenosanue
YCIIOBUIM paBHOBECHUS TBEPJOTO TEJa, UMEIOLLETO
ochb BpauieHus" win "KoHcrpynpoBanue
KPOHIITEHHOB M pacyET CHJI yIPYrocTu" min
"M3y4yeHue ycTOMYMBOCTH TBEPAOTO TeEa,
HMMEIOLIETro TUIOIA/b OMOPhI"

30.04.2027

bubnunorexa LIOK
https://m.edsoo.ru/4a04f4f7

3154

155

156

®uznyeckuil npakTukyMm no teme "M3mepenue
UMITyJIbCa TeJla 10 TOPMO3HOMY IyTH'" WU
"N3mMepeHue CUiibl TATH, CKOPOCTH MOJEININ
3JIEKTPOMOOMIISL U MOITHOCTH CHJIBI TATU'" UIIH
"CpaBHEHUE U3MEHEHUS UMITYJIbCA TEJA C
uMItysbcoM cuiibl” unm "MccnenoBanue
COXpaHEHHUs UMITyJIbCA IIPU YIIPYTOM
B3aumoeiicTBun" win "M3MepeHne KUHETHYeCKOM
SHEPruM Teja M0 TOPMO3HOMY ITyTH"

®uznyeckuil NpakTukyM 1o teme "M3ydenue
U30TEPMHUYECKOT0 Iporiecca (PeKOMEH10BaHO
UCIOJIb30BaHue LU(POBOit JTabopaTopun)" win
"N3y4yenue nzoxopHoro npouecca" wim "M3yuenue
u3obapHoro npouecca" unu "[IpoBepka ypaBHeHUS
COCTOAHMSA"

®uznyeckuil NpakTukyM 1o teme "M3mepenue
yaenbHOU TernoéMkocTu" unu "MccnenoBanue
Mpo1ecca OCTHIBAHUS BEIIeCTBA" Uiu
"UccnenoBanue agunabaTHOTO mporecca uin
"N3y4yeHue B3aMMOCBSA3H SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIIEPATYPbI KUIIEHUS )KUIKOCTEN"

04.05.2027

04.05.2027

05.05.2027

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

bubnmorexa LIOK
https://m.edsoo.ru/e0fe7e07

bubnunotexa LIOK
https://m.edsoo.ru/2f2faa61



https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61

157

158

®uznyeckuil npakTukyM o teme "M3ydenue
3aKOHOMEPHOCTEW MCIIapeHusl )KUAKOCTEH" niu
"U3Mepenue yieabHOM TeIUI0ThI IJ1aBJICHUS Jbaa"
unu "M3yueHne CBOMCTB HACBIIIEHHBIX MapoB' WK
"N3mepenune abCcoMOTHON BIQKHOCTH BO3AyXa U
OLIEHKa Macchl 1apoB B nnomenieHun". Msmepenne
K03 (UIMeHTa TOBEPXHOCTHOTO HATSHKCHHUS

Oduznyeckuil npakTukyM no teme "Habmonenue
MIPEBPAICHHS YHEPTUHU 3aPSIKEHHOTO
KOHJICHCATOpa B YHEPTHIO U3IYyYeHHs CBeTOArO A"
i "M3yueHue npoTekaHus TOKa B LIETIH,
cojepxarieit kouaeHcatop" unu "Pacnpenenenue
PA3HOCTH MOTEHIMATIOB (HAIPSLKEHUs) IpU
MOCJIEIOBATEILHOM COCIMHEHUH KOH/IEHCATOPOB"

06.05.2027

07.05.2027

bubnunoreka LIOK
https://m.edsoo.ru/6b1a23b5

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

159

®uznueckuil npakTukyM 1o teme "Hcecnenosanue
CMEIIIaHHOTO COEAMHEHMS pE3UCTOPOB" MU
"Usmepenune yaenpHOro COMpOTHBICHUS
npoBoHUKOB" iy "VccrnenoBanre 3aBUCUMOCTH
CHWJIBI TOKA OT HAIPSKEHUS JUISL JIaMITbl
HakaJuBaHus"

11.05.2027

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

0160

®uznueckuil npakTukyM no reme "Habmonenue
anekTponuza" wim "M3mMepenune 3apsaa
onHoBasienTHOTrO MoHA" M "McciaenoBanme
3aBHCHUMOCTH COIIPOTUBJIEHHSI TEPMOPEZUCTOPA OT
temneparypbl” win "CHATHE BOJIBT-aMIIEPHOI
XapaKkTEepUCTUKU auoaa”

11.05.2027

but6mmorekxa [IOK
https://m.edsoo.ru/64b6e901

161

162

PesepBHbIil ypok. O000IIEHNE B CHCTeMAaTH3AINS
3HaHui 1mo teme "Knaemarnka"

PesepBHeIil ypok. O000IIEHHE U CHCTeMAaTH3aIHS
3HaHu# no teme "JluHamuka"

12.05.2027

13.05.2027

bubnunorexa LIOK
https://m.edsoo.ru/ed017d93

bubnunoreka LIOK
https://m.eds00.ru/3149956b



https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b

163 PesepBHblii ypok. O0001I€HNE 1 CUCTEMATH3AIHA 1 14.05.2027  Bubmuoreka [IOK
3HaHui 1o teme "CraTuka TBep0ro Tena” https://m.edsoo.ru/0f9752ac
PesepBHeIil ypok. O000IICHHE U CHCTEMATH3AIHS 18.05.2027

164 3HaHMH 110 TeMe "3aKOHBI COXpPaHEHHS B 1 Bubmaorexa ITOK

" P https://m.edsoo.ru/6c0df9cc
MEXaHUKE
PesepBHbIil ypok. O000IICHHE B CHCTEMAaTH3 AN 18.05.2027
165 3HaHui Mo TeMe "OCHOBBI 1 Bubmaorexa ITOK
. " https://m.edsoo.ru/de148976
MOJICKYJISIPHOKUHETHICCKON TCOPHUH
PesepBHblit ypok. O00011I€eHHE U CHCTeMAaTHU3alHS 19.05.2027
166 3Hanui mo reMe "Tepmoannamuka. TemnoBbie 1 buGnuorexa [IOK
" pMoa ) https://m.edsoo.ru/Obcc77cl
MalllHbI
PesepBHEIil ypok. O000IICHHE U CHCTEMAaTH3AIHS 20.05.2027
167 3HAHUH 10 TeMe "ArperaTHnle COCTOSHUS 1 buGnuorexa [IOK
P " https://m.eds00.ru/59ca5c91
BemecTBa. MazoBbIe IEPEXOIbI

168 PeseprHbIit ypok. O000IIEHNE 1 CHCTEMATH3AIHS 1 21.05.2027  bubGauoreka [JOK
3HAHUH 10 TeMe "DneKkTpuyeckoe mose" https://m.edsoo.ru/f2381c0c
PesepBHbIil ypok. O000IIEHHE U CHCTEMAaTHU3aIHs 25.05.2027

169 3HaHUH 110 TeMe "T10CTOSHHBIN IIEKTPUUESCKUH 1 Bubmiorexa IOK

" P https://m.edsoo.ru/3cae6dal
TOK

170 PesepBHblil ypok. O600IIEHHE U CUCTEMATHU3AIIHS 1 25.05.2027  Bubmmorexa IJOK
3HaHMUU 110 TeMe "TOoKM B pa3InuHbIX cpepax” https://m.edso0o.ru/cc7681d4

171 PeseprubIil ypok. O60011IeHIE U CUCTEMATH3AIIHS 26.05.2027
3HAaHUH

OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 171 16



https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

IPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

10.1

10.2

10.3

10.4

10.5

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHU S OCHOBHOI
06pa3OBaTean0ﬁ NnporpaMmmasl CpeaHETr0 oﬁmero 06pa303a}mﬂ

JleMOHCTpHpOBaTh HAa IPUMEPAX POJIb U MECTO GU3UKU B (hOpMUPOBAHUU
COBPEMEHHOM Hay4YHO! KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKH
Y TEXHOJIOTHH, B IPAKTUYECKOU IEATEIbHOCTH JIIOAEH

VY4uThIBaTh TI'PaHUIBl MPUMEHEHUS H3YYEHHBIX (PU3MUECKUX MOJAEIEH:
MaTepuajibHas TOYKA, MHEpLUAIbHAs CHUCTEMa OTc4éTa, aOCOJIFOTHO
TBEPJIOE TEJIO, WICATbHBIN Ta3; MOJENM CTPOECHUS Ia30B, )KUIKOCTEH U
TBEPABIX TE€J, TOYEYHBIA DJIIEKTPUYECKUM 3aps] — IIPU PELICHUU
¢duznueckux 3a1a4y

Pacrio3naBate ¢u3udeckue sBICHUS (MPOIECCHI) U OOBSACHATh WX HaA
OCHOBE 3aKOHOB MEXaHUKH, MOJICKYJIIPHO-KUHETHYECKOW TEOPHH
CTPOCHHUsS  BEIIECTBA W  JJCKTPOJWHAMHUKH:  PAaBHOMEPHOE M
PaBHOYCKOPEHHOE IMPSIMOJIMHEHHOE JBIKEHUE, CBOOOIHOE TMajicHHe Tell,
JBKCHHUE IO OKPY)KHOCTH, WHEPIHSI, B3aUMOJACHCTBHE Teir; Tuddy3us,
OpOYHOBCKOE JIBIKEHUE, CTPOCHHE JKUIKOCTSH M TBEPIBIX TEJI, U3MCHECHUE
00béMa Ten TpH HarpeBaHUU (OXJIAXIACHUH), TEIUIOBOE PaBHOBECHE,
UCIapeHue, KOHJACHCAllMs, IUIaBIEHUE, KPUCTAJUTH3AIMs, KUIICHUE,
BIIQXKHOCTH BO3/yXa, MOBLIIICHNE JaBICHUS raza MpU €ro HarpeBaHUU B
3aKpBITOM COCYZ€, CBfA3b MEXKIy I[apamMeTpaMu COCTOSIHHSI raza B
M30MPOIECccax; ANEKTPU3aLUS TN, B3aUMOJICICTBHE 3apsI0B

OnucelBaTh ~ MEXaHMYECKOE  JBW)KEHHME, HUCHONB3YyS  (U3UYECKHE
BEIIMYUHBI: KOOPAMHATA, IyTh, INEPEMEIICHUE, CKOPOCTb, YCKOPEHHE,
Macca Tena, CHila, UMITYJIbC Tella, KHHETUYECKas DQHEPIUs, [IOTEHIUAIbHAs
SHEPIrus, MeXaHu4eckas paboTa, MeEXaHHUECKasi MOIITHOCTh; IPU ONUCAHUH
NPaBUIBHO TPAKTOBATh (PU3MUYECKUI CMBICI UCTOIb3yEMbIX BETUYUH, UX
0003Ha4YeHHs] U €AUHMIIBI, HaXOJIUTh (OPMYJIbl, CBSA3BIBAIOIINE JAHHYIO
(bu3NYECKYIO BEIMYUHY C APYTUMU BEIUYUHAMU

OnuceiBaTh M3YYEHHBIE TEIJIOBBIE CBOMCTBA TEN M TEIUJIOBBIC SIBICHMUS,
UCTIONB3YS (pU3MUecKre BeTMUMHBL: JaBJICHUE ra3a, TeMIepaTypa, CpeIHss
KMHETHUYeCKass  DHEpPrus  XaoTHMYECKOr0  JIBIDKEHHMS  MOJIEKYI,
CpPEeHEKBaJ[paTUYHAsI CKOPOCTh  MOJEKYJd, KOJHMYECTBO  TEIJIOTHI,
BHYTPEHHSISI dHEpTHsi, padoTa raza, Kod(QQUIIMEHT MOJIE3HOTO JIEHCTBUS
TETJIOBOTO JIBUTATEJS; IPH OMTUCAHUH NMPABWIILHO TPAKTOBATh (PU3HUECKUIT
CMBICJT UCTIOTh3YEMBIX BEITMYWH, UX 0003HAYCHUS M €TUHUIIBI, HAXOJAHUTh
dbopMyIbl, CBA3BIBAIOIINE AAHHYIO (U3MUYECKYIO BEIUYUHY C JIPYTUMU
BEITMYMHAM

10.6

OnwuceiBaTh  W3y4YCHHBIC OJJCKTPUYECKHE CBOWCTBa BeIIeCTBA W
ANEKTPUIECKHUE SIBJICHHS (TIPOIECCHI), UCTIONB3YS (PU3NUECKHUE BETUIHHBI:
DIIEKTPHUYECKUI 3apsill, SJIEKTPUYECKOE TOJIe, HANPSHKEHHOCTH OIS,




MOTEHI[MAN, PA3HOCTh IOTEHIMAJOB; TMpPU OMNHUCAHUM MPaBUIBHO
TpakToBaThb  (U3MYECKUH  CMBICI  HCIOJNB3YEMbIX  BEJIWYUH, UX
0003Ha4YeHHsI M €IMHUIIBI; YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOILINE JTaHHYIO
(bU3HYECKYIO BEIMYUHY C APYTUMU BEIUYUHAMU

10.7

aHAM3UPOBaTh  (U3UYECKUE TPOIECChl U SBICHHS, HCHOJIb3YS
¢u3nveckre 3aKOHBI U MPUHIIMIIBI: 3aKOH BCEMUPHOTO TsAroTeHus, |, Il u
Il 3akonbl HproTOHA, 3aKOH COXpaHEHUS] MEXAaHUYECKON SHEpPrHH, 3aKOH
COXpaHEHMsI HMIIYJIbCA, MPHUHLMII CYNEPHO3ULUU CHJI, MPHUHIIUII
paBHOMpABUS  HMHEPUUAIBHBIX  CHCTEM  OTCuéTa;  MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOpPHI0 CTPOEHUS BEIIECTBA, T'a30BbIC 3aKOHBI, CBS3b
CpeHEl KUHETHMUYECKON HHEpruu TEIUIOBOIO JBHKEHHUS MOJIEKYN C
a0COJIIOTHOW TeMIepaTypol, MEpBbI 3aKOH TEPMOJAMHAMHUKH, 3aKOH
COXpaHEHMUsI ANEKTPUUYECKOT0 3apsa, 3aKkoH KysnoHa; mpu 3ToM pa3nuyarhb
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAXKEHUE U
ycioBus (TpaHMIIbl, 00JIACTH) MPUMEHUMOCTH

10.8

10.9

10.10

10.11

10.12

10.13

10.14

OOBSICHATD OCHOBHBIC TMPUHIMUIIBI JIEWCTBHS MAIllMH, TPHUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3inyaTh YCJIOBUS HMX 0€30IacHOro
WCIIOJIb30BaHUS B ITOBCETHEBHOM JKU3HU

BBINONHATE AKCIEPUMEHTHI 110 MCCIICOBAHUIO0 (U3NYCCKUX SIBICHUN H
MPOIIECCOB C HCIOJIb30BAHUEM TIPSMBIX M KOCBEHHBIX HM3MEPCHHI; MPH
3ToM (opmynupoBath mpobremy (3amady) W TUNOTE3Y y4eOHOTo
HKCIIEPUMEHTa, COOMPATh YCTAaHOBKY M3 MPEIIOKEHHOTO 000PYAOBaHUS,
IIPOBOAMTH ONBIT U OPMYIUPOBATH BHIBOIBI

OcymiecTBIATh NpSMbIe U KOCBEHHBIE U3MEPEHUs (PU3MUECKUX BEINYMH;
IIPU 3TOM BBIOMpATh ONTHUMAJIBHBIA COCOO M3MEPEHHUs U MCIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

HccnenoBaTh 3aBUCUMOCTH MEXKAY (U3MYECKUMH BEIUYUHAMH C
WCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHUN; MpU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (PUKCHUpOBaTh pe3ylbTaThl TOTYYEHHOW 3aBUCHMOCTH
bu3nYeCKUX BENWYMH B BHJE TaOMUIl U rpadHKOB, JeNaTh BHIBOJIBI MO
pe3yJibTaTaM MCCIe0BaHUs

Cobmtonate npaBuiia 6€300aCHOTO TPyAa IPU MPOBEIECHUH UCCIICA0BAHUMA
B paMKax Y4yeOHOro 3KCIIEpUMEHTa, Y4eOHO-MCCIEI0BaTEeIbCKOW H
IIPOEKTHOM JIEATEIILHOCTH C MCIIOJIb30BAaHUEM U3MEPUTENIBHBIX YCTPOMCTB
¥ 1a60paTOPHOro 00OPYIOBAHUS

Pemarp pacu€THple 3amayMl C SBHO 3aJaHHON (DU3UYECKOW MOJEINbIO,
UCTIONB3YS (pU3MUecKre 3aKOHBI ¥ TPUHIIUIIBI; HA OCHOBE aHATN3a YCIOBUS
3aJ1a4u¥ BEIOUPATh (PU3UUYECKYIO MOJIETh, BELICTSATH PU3NUECKIE BETHUNHBI
u (opmynbl, HeoOXoauUMBIE N7l €€ pelleHUs, MPOBOIUTH PACUYETHI U
OIICHUBATh PEAIbHOCTbH MOJYYCHHOTO 3HAYCHHS (PU3NIECKON BETUIHHBI
Pemarn Ka4eCTBEHHBIC 3a7auM; BBICTPAaNBaTh JIOTUYECKH
HENPOTUBOPEUMBYIO LIEMOYKY PACCYKICHUN C ONOPOM Ha H3Yy4YECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH ¥ (PH3UIECKUE SBIICHUS




10.15

10.16

Hcnonp3oBaTh TpU  pemIeHMH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMALIMOHHBIE TEXHOJOTUU JJI1 TOHUCKAa, CTPYKTYpUPOBaHMS,
UHTEPIPETAllMM U TMpEJICTaBiIeHHUs] Y4eOHON U Hay4YHO-TIOMYJISPHOM
uH(pOpMallMK, TOJYYEHHON W3 PAa3IMYHBIX MCTOYHUKOB; KPUTHUECKU
aHAIM3UPOBATH MOJTy4aeMyto HH(OPMALIUIO

[TpuBoANTH TpUMEpPHl BKIAJa POCCHUUCKUX M 3apYOCIKHBIX YUEHBIX-

(GU3HUKOB B pa3BUTHE HAYKH, 00BSICHEHHE TPOLIECCOB OKPYKAIOIIETO MUPA,
B Pa3BUTHE TEXHUKU U TEXHOJIOTUN

10.17

Hcronp30BaTh TEOPETHUECKHE 3HAHUS 110 (PU3UKE B TIOBCETHEBHOM KU3HH
s obecnieueHust 0e30MacHOCTH TMpH oOpalieHHuH ¢ npudopamMu H
TEXHUYECKHMHU YCTPOHUCTBAMHU, JUIsi COXPAHEHUS 370POBbSI U COOJIIOICHUS
HOPM 9KOJIOTHYECKOT0 MOBEICHUS B OKPYKAIOLIeH cpeze

10.18

PaGoraTe B rpymnmne ¢ BBIIOJHEHHUEM PA3JIMYHBIX COLMAIBHBIX DPOJIEH,
IUTAHUPOBATh pabOTy I'PYMIIbI, PALIMOHATIBHO PACIPEAEATh 00S3aHHOCTH
U IUIAHMPOBAThH JAESATEIBHOCTh B HECTAaHAAPTHBIX CUTYyalUsX, aJICKBAaTHO
OLICHMBATh BKJAJ KaXIOI'0 W3 YYACTHUKOB TIPYIIBI B PEIICHHE
paccMaTpuBaeMoii MpoOIeMbl

IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

10 KJIACC

Kon
pasjiena

Koxa npoBepsiemoro

IIpoBepsiemMblie 3JIeMeHTHI CO/IEPKAHMUS

3JIEMEHTA

OU3NKA 1 METO/JIbI HAYYHOI'O ITIO3HAHN A

®usnka — Hayka o npupojne. Haydnbele meTomsl
11 ITO3HAHMS OKPYXAarOIIEro MUpa. Pons
' DKCIIEPUMEHTA W TEOPUU B IPOLECCE IO3HAHUSA

MPUPOBL. DKCIEPUMEHT B PU3HKE

MonenupoBanue  (GU3MYECKHX ~ SBICHUH U
npoueccoB. Hayunble runoressl. ®usznueckue
3aKOHBI W Teopuu. ['paHUIBl NpPUMEHUMOCTU
1.2 ¢u3nyeckux 3akoHOB. [IpMHIMI COOTBETCTBUS.
Ponb um wMecto ¢usuku B GOpMUPOBAHUU
COBPEMEHHOM HAy4yHOM KapTHHBI MHpa, B
IIPAKTUYECKON AESITEIbHOCTH JIIOAEH

MEXAHHKA
###Par#t##KNHEMATHUKA

2.1

Mexanudeckoe  nBmkeHne. OTHOCHUTEILHOCTH
211 MexaHuueckoro nBrokeHnsa. Cucrema oTcuéra.
Tpaexropust

[lepememenue, CKOpOCTh (CpemHssi CKOPOCTbD,
2.1.2 MTHOBEHHas CKOPOCTb) " YCKOPEHHE
MaTepHabHOW TOYKH, WX TPOCKIMH Ha OCH




2.2

cuctembl koopauHaT. ClokeHue NnepeMeleHuil u
CJI0KEHHME CKOPOCTEN

2.1.3

PaBHoMepHOE u PaBHOYCKOPEHHOE
IIPSAMOJIMHENHOE JIBHKCHUE. I'paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUs,
IIyTU WU IEPEMEIICHUS MATepUaIbHONM TOYKH OT
BPEMEHHU

2.14

2.15

2.16

CBobOoHOE TIazicHre. Y CKOpEeHHE CBOOOIHOTO
maaCHUuA

Kpuonunerinoe JIBIDKCHUE. PaBHOMepHOE
JBHKEHHE MAaTepUAIbHON TOYKH MO OKPY>KHOCTH.
VYrIi0Bast CKOpOCTh, TMHEIHas ckopocTh. [lepuoa u
yacroTa. LleHTpocTpeMuTenbHoe ycKopeHne

Texauueckue YCTpOﬁCTBaI CIIMAOMCTpP, ABHIKCHHC
CHapAa0B, LICIIHBIC 1 PEMCHHBIC IICPCIaun

2.1.7

[TpakTueckue paboTsl. M3mMepeHne MrHoBEHHOMN
ckopoctu. MccnenoBaHue COOTHOLIECHHSI MEKIY
IIyTAMH, IIPOMICHHBIMU TEJI0OM 3a
II0CJIEZI0BATENbHBIEC PABHBIE IPOMEXYTKH BPEMEHU
IIPY PABHOYCKOPEHHOM JIBWJKEHUM C HadaJbHOMN
CKOPOCTBIO, paBHOH Hyi0. M3ydeHue nBukeHus
HIapHKa B BA3KOM KUIAKOCTH. V3ydeHue nBHKEHUs
Tena, OPOIIEHHOTO TOPU30HTAIBHO

#H#Par## IMHAMUKA

2.2.1

2.2.2

IIpunnun otHocutenbHOCTH ['amunes. Ilepsiid
3ak0oH HproTrona. IHepuuanbHbIle CUCTEMBI OTCUETA

Macca tena. Cuina. [IpuHnun cyneprno3uuuy cuil

2.2.3

Bropoii 3akoH HproToHa 1711 MarepuaibHOM TOYKH
B nHepnuansHoi cucreme orcuéra (MCO). Tpernii
3akoH HploTOHA /1711 MaTepHallbHbIX TOYEK

2.2.4

2.2.5

3akoH BceMUpHOro TsAroreHus. Cuna TSKECTH.
[TepBas kocMu4eckas ckopocTs. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHHUS
CKOJIbJKEHUS U cuiia TpeHust nokos. Koadduunent
TpeHust. Cuiia CONpOTUBIIEHUS IIPU JBUKEHUH Tela
B )KMJIKOCTHU WJIN Tra3e

2.2.7

[ToctynarensHOe ¥ BpamaTeIbHOE JIBMDKCHUE
a0COIOTHO TBEPAOTO TeTa

2.2.8

MOMEHT Cubl OTHOCUTEIBHO OCH BpalleHUS.
[Ineyo cumpl. YcmoBusi paBHOBECHS TBEPIOTO Tea
B UCO




TexHuueckue YCTpOMCTBA: MOAUIUITHUKY,

229 JIBIDKEHUE UCKYCCTBEHHBIX CITyTHUKOB
[Ipaktuueckue pabotTel. M3ydeHue BUKEHUSA
Opycka Mo HaKJIOHHOH IJIOCKOCTHU MO JeHCTBUEM
HECKOJIbKUX cuil. MccnenoBanre 3aBUCUMOCTH CHIT

2.2.10 YIPYroCTH, BO3HUKAIOMUX B AeGopMupyemMoin

MPYKUHE U PE3MHOBOM 00pasile, OT BETUYMHBI HX
nedopmanuu. MccnenoBanue ycinoBuil paBHOBECHS
TBEPOrO Tella, UMEIOIIETO OCh BPALICHHS

2.3

3.1

###Par###3AKOHBI COXPAHEHIMA B MEXAHUKE

I/IMHy.]'II)C MaTCpHaHBHOﬁ TOYKH, CHCTEMBI

231 MaTepuaibHBIX  TOo4YeK. Mmmyabc cuimsl U
M3MEHEHHE UMITYIIbCa TeJa
939 3akoH coxpanenus nmiyibsca B MCO. PeaktuBHOE
o TIBIKEHUE
2.3.3 PabGota cunbl
234 MOIIHOCTE CHIBI
935 Kunernueckass »Heprus MarepuUagbHOM TOYKH.
h TeopemMao KMHETHYECKON SHEPTUH
ITorenumanpHas sHeprus. IloreHmansHas sHeprus
36 yIpyro ne(popMUPOBAHHON MPYKHUHBIL.
o [MoTeHnMaNbHAS SHEPTHs Tena BOIM3H
MMOBEPXHOCTU 3EMITH
[ToreHnuanbHbIe U HEMOTEHIUAIbHBIE CUIIbL. CBSI3b
537 paboThl HENOTEHIMAJIBHBIX CHJI C HW3MEHEHHEM
h MEXaHUUYECKOW DHEPIHMH CHCTEMBI TElI. 3aKOH
COXpaHEHHsI MEXaHUYEeCKOH SHEPTHH
2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHudyeckne yCTpOMCTBA: JBUKEHUE PAKET,
h BOJIOMET, KOTIEP, IPYKHUHHBIH MTHCTOJIET
[IpakTnueckue  paborel.  U3ydenwe  cBsi3u
5310 CKOpPOCTEl  Tenm  TpU  HEYNpyrom  yaape.

UccnenoBanue cBsi3u pabOTHI CHIIBI C U3MEHEHUEM
MEXaHWYECKON IHEPTUU Tena

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOAMHAMUKA
#HH#Par###OCHOBbBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU
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OcHoBHbIE IIOJIOYKEHUS MOJIEKYJISIPHO-
KMHETUYECKON TeOpuU. BpOyHOBCKOE JIBH)KEHHE.
Huddyzus. Xapakrep JIBUKEHUS u
B3aUMO/ICVCTBUS YaCTHI] BEIIECTBA




3.1.2

Mogenu cTpoeHus ra3oB, KUJIKOCTEH U TBEPABIX
Tea U OOBACHEHHE CBOMCTB BEIIECTBA HAa OCHOBE
3THUX MOJEJIEN

3.13

3.1.4

3.15

Macca  mousekyn.  KommuecTtBo — Bemiecrtna.
[TocTostnuast ABoraapo

TemoBoe paBHOBecue. Temmeparypa u eé
m3Mmepenue. [llkana remnepatyp Llenbcus
Monens uaeansHoro rasa. OCHOBHOE ypaBHEHHE

MOHGKYHﬂpHO-KHHeTquCKOﬁ TEOpHUU HACAIIBHOT'O
rasa

3.1.6

AOcomoTHas TeMmmepaTypa Kak Mepa CpeaHen
KHHETUYCCKOW JHEPIHMH TEIUIOBOTO JIBYKCHUS
yactull raza. [llkana remneparyp KensBuna

3.1.7

3.1.8

3.1.9

VpaBuenne Knaneiipona — MenaeneeBa. 3akoH
JanbroHa

["a3oBble 3akoHBI. M30mpoiiecchl B HA€aIbHOM rase
C TIOCTOSTHHBIM KOJIMYECTBOM BEILIECTBA: U30TEpMa,
n30X0pa, n3odapa

TexHu4eckue ycTpoicTBa: TepMOMETP, OapOMETp

3.1.10

[IpakTnueckue pabGoTbl. M3mMepeHue  macchl
BO3/lyXa B KJIacCHOM komHare. lccnenoBanue
3aBUCUMOCTH MCXKAY IapaMe€TpaMn COCTOSIHUA
Pa3peKEHHOTO raza

3.2

321

OCHOBbI TEPMOJIMHAMUMKN

TepmonnHamuueckass — cucreMa.  BHyTpeHHssS
SHEPIus TEPMOAMHAMUYECKON CHCTEMBI U CTIOCOObI
€€ U3MECHEHUS

3.2.2

3.2.3

3.2.4

3.25

KonuuectBo Temnorsl u pabora. BHyTpeHHss
SHEPIUs OJJHOATOMHOIO UEaIbHOIO rasa

Bunawr TEeIJIoNepe aun: TETJIONPOBOJHOCTb,
KOHBEKIIUS, W3JIy4eHHe. TermmoéMKOCTh Tena.
VaenrHass  TEIIIOEMKOCTH  BelecTBa. Pacuér
KOJIMYECTBA TETUIOTHI MPH TEIJIONepeave

IlepBblii 3akOH TepMOaMHAMUKHU. [IpumeHeHue
IIEPBOTr0 3aKOHA TEPMOJUHAMHUKHU K U30IIPOLIECCAM.
['paduaeckas maTepnperanus paboThI ra3a

TeruoBele  MammHbl.  [IpuHIUIBL  AEUCTBUSA
TerioBbIXx MammuH. [IpeoOpa3oBaHusl SHEpTUHU B
TeIUIOBBIX MammHax. Koadduiment mone3Horo
neiictBus (manee — KIIJI) TemmoBod MalluHBL.
[uxn Kapno u ero KIIJ]




Bropoit 3akoH TepmomuHamuku. HeoOpaTtumocTthb

3.2.6 MPOIIECCOB B TMpHUPOJE. TeruioBble JIBUTATEINH.
DKOJIOrH4ecKHe MPo0IeMbl TEIIO3HEPTETUKH
TexHuueckue YCTPOMCTBA: JBUTaTelb

3.2.7 BHYTPEHHETO CropaHus, OBITOBOW XOJIOJAMIBHUK,
KOHIUIIOHEP

328 [Ipaktnueckue paboTel. M3MmepeHue yaeIbHOU

TEIUIOEMKOCTH

##HPar### AT PETATHBIE COCTOSHUA BEILIECBA. ®A30BbIE

INEPEXO/bI

[TapooOpa3zoBanue u KoHaeHcauus. Vcmapenue u

331 KHIICHUEe. YIeNbHas TEIUIoTa MapooO0pa3OBaHMS.
3aBUCHMOCTb TEMIIEPATYPhl KUIIEHHS OT JaBJICHUS
332 AOcomoTHasT H  OTHOCUTENIbHAs  BIAXKHOCTh
h BO31yXa. HackleHHbIi map
Teépnoe Temo. Kpucrammmueckue u amopdHbIe
3.3.3 Tena. AHU30TPOIHS CBOMCTB KpUCTaLIOB. JKuakue
3.3 kpuctayuibl. CoBpeMEHHbIE MaTepHaIbI
334 [InaBnenue u kpucraum3anus. Y 1eiabHas TEIIoTa
e wiasnenust. CyomuManus
3.35 YpaBHeHUE TEIUIOBOTO Oaanca
TexHuueckue  yCTpoOWCTBA:  TUTPOMETp U
336 MICUXPOMETP, KATOPUMETP, TEXHOJIOTHH MOTYUIEHHUS
h COBPEMEHHBIX  MaTepuajlioB, B TOM  4YHCIE
HaHOMATEPHAJIOB, U HAHOTEXHOJIOTUU
337 [Tpaktudyeckue paboTsl. M3MepeHue BIa)KHOCTH
o BO3/IyXa
4 SJIEKTPOANMHAMUKA
#HPar###JIEKTPOCTATUKA
411 DnekTpu3anus Tel. DIeKTpudecKkuil 3apsan. JlBa
o BHUJIA DJICKTPUYECKUX 3aPSI0B
412 ITpoBOAHMKY, TUANEKTPUKH U TIOTYITPOBOJHUKI
4.1.3 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
4.1.4 B3aunmoneiictBue 3apsaaoB. 3akoH Kynona
4.1 DnexTpudeckoe oJe. Hanpsixéanocts
4.1.5 anekTpudeckoro mnousid. llpuHnun cyneprno3unmy.
JluHMM HANPSHKEHHOCTH JIEKTPUUECKOTO OIS
416 PaGota  cmm  9ANEKTPOCTATHYECKOTO  TIOJIS.
o [ToreHmman. Pa3HOCTh MOTEHIMAIOB
[IpoBOAHUKM ¥ JUAICKTPHKH B IOCTOSHHOM
4.1.7 ANEKTPUIECKOM moJie. JusnexTpudeckas

IMPOHUITACMOCTD




4.2

OnexrpoéMkocTs. KonneHcaTop. D1eKTpoEMKOCTh

4.1.8 IJIOCKOTO KOHJIEHCATOpa. DHEpPrusi 3apspKeHHOTO
KOHJIeHCaTopa
TexHuueckue yCTpOMCTBA: AIIEKTPOCKOTI,
419 DIIEKTPOMETP,  DJIEKTPOCTATHYECKash  3alluTa,
o 3a3eMJIEHHE  DJIEKTPONPUOOPOB,  KOHIEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP
4110 IIpakTrueckue paboTHL. N3mepenue

ANEKTPOEMKOCTH KOHJICHCATOPA

#HHPar###TIOCTOSHHBIN DJIEKTPUYECKHUM TOK. TOKU B

PA3JIMYHBIX CPEJAX

421

YcnoBus CYIICCTBOBAHUA IIOCTOAHHOI'O
QJICKTPHUYCCKOI'0 TOKa. HUcrounukm Ttoka. Cwuna
Toka. ITocTOSHHBIN TOK

4.2.2

4.2.3

Hanpspkenue. 3akon Oma Ju1s yyacTka Lenu

BJICKTpI/I‘ICCKOC COIIPOTUBJICHHUC. Y aennHOE
COIIPOTHUBJICHUEC BCIICCTBA

4.2.4

HOCJICIIOB&TCJH)HOG, nmapauiejbHOC, CMCIIAaHHOC
COCAMHCHHUC ITPOBOAHUKOB

4.2.5

4.2.6

PaboTa snektpuueckoro toka. 3akoH JDKoyms —
Jlenna

MonIHOCTb QJICKTPHUYICCKOI'O0 TOKA

4.2.7

anekTponBrkymas cuina (mamee — JJC) wu
BHYTPCHHEE COINPOTHBIIEHHE WMCTOYHUKA TOKA.
3akoH Oma  jans  monHOM  (3aMKHYTOM)
anekTpuueckoit rienu. Kopotkoe 3ambikanue

4.2.8

4.2.9

4.2.10

ONeKTpOHHAas MPOBOAUMOCTh TBEPIBIX METAJIJIOB.
3aBUCHUMOCTh  CONPOTHBJIEHHUS  METAUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh
OnexTpuueckuii TOK B Bakyyme. CBolcTBa
AIIEKTPOHHBIX ITyYKOB

[TonynpoBonuuku. CoOCTBeHHass M TNpUMECHas
IIPOBOAMMOCTD IOJIYIPOBOJHUKOB. CBolicTBa p-N
nepexoza. IloaynpoBogHIKOBBIE TPHOOPHI

4211

DIIEKTPUYECKUI TOK B JJIEKTPOJIUTAX.
DIEKTPOIUTHYECKAS JUCCOUALUS. DIEKTPOIIN3

4.2.12

4.2.13

OnexkTpuueckuil Tok B razax. CaMoCTOSATENbHBIN U
HECAMOCTOSITENIbHBIA  pa3psd. PasznuuHble THITBI
CaMOCTOATENIBHOTO pa3psna. Momuus. [Tnazma

TexHu4eckue yCTporucTBa: aMIepMeTp, BOIbTMETD,
peocrar, HUCTOYHUKHU TOKA,
JJIEKTPOHArPEBaTEIbHBIC npudopHl,




AIIEKTPOOCBETUTENbHBIE  TPUOOPHI, TEPMOMETP
CONPOTHUBIICHHUS], BAKYYMHBII JUOJ, TEPMUCTOPHI U
(bOoTOpPEe3UCTOphl,  MOJYNPOBOJHUKOBBIM  THOJ,
rajJlbBaHUKa

[Ipaktuyeckue paboThl. M3ydeHue cCMemaHHOTO
COCIMHEHUS PE3UCTOPOB.

4.2.14 N3meperne DOJIC uHCTOYHMKA TOKa W €ro
BHYTPCHHEIO  CONMpOTUBJICHUsA.  HalOmoneHue
AIIEKTPOIIH3A

ITPOBEPAEMBIE HA EI'D 11O ®U3UKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI CPETHEI'O
OBHIET'O OBPA3OBAHUA

Kona IIpoBepsiemble TPeOGOBaHMS K NMPEIMETHBIM pe3yJibTaTaM
MPOBEPAEMOro 0CBOEHMNSI OCHOBHOI1 00pa30BaTe/IbHON NPOrPAMMBbI CPeIHEro
TpeOoBaHUSA 001ero ooOpazoBaHus

1 CdopMUpOBaHHOCTh YMCHHI pPACIIO3HABATH (DU3MYUCCKHUE SIBICHUS

(mportecchl) U OOBSICHATH UX HA OCHOBE M3YYEHHBIX 3aKOHOB

BJIaIIeHI/Ie OCHOBOIIOJIararomuMun q)HBI/IIIeCKI/IMI/I IIOHATHUAMU H

BEJIMYMHAMU, XapaKTEPU3YIOLIUMHU (PU3NYECKUE TPOLIECCHI

CdopMupoBaHHOCTh yYMEHHUW NPUMEHATH 3aKOHBI KJIACCHYECKOM
MEXaHUKH,  MOJEKYJISIpHOW  (U3UKM U TEPMOJUHAMUKH,
AJIEKTPOAMHAMUKY, KBAHTOBON (DM3MKM JUIsl aHaIM3a U OOBACHEHHUs
ABJICHUN MHUKPOMMpA, MaKpOMHpa U MEramupa, pasjiudyaTbh yCIOBHS
3 (rpaHu1Ibl, 001aCTH) IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB, TIOHUMATh
BCeOOIMi xapakTep GyHIaMEHTAIbHBIX 3aKOHOB M OTPAaHUYEHHOCTh
UCMOJIb30BaHUSI YaCTHBIX 3aKOHOB; AaHAJIM3MPOBATH (U3NYECKHE
IIPOLECCH, MCMOJIb3Yysl OCHOBHBIE  IIOJOXKEHUS, 3aKOHBI U

3aKOHOMEPHOCTHU

ChopMHpPOBAaHHOCT, YMEHHUS Pa3jINYaTh YCIOBUS MPUMEHHUMOCTH

Mojienel pU3ndecKux Tes U MPOLECCOB (SBICHHI)

ChopMHpPOBAaHHOCTh, YMEHHUS peliaTh pacuy€THBIE 3aJadd C SIBHO
3aJIaHHOW W HESBHO 3aJaHHOM (PM3MUECKOM MOJIENbI0: Ha OCHOBAaHUU
aHalM3a YCIOBUS BHIOMpaTh (GU3NYECKHUE MOJENH, OTBEYAIOIINE
TpeOOBaHUSIM 3aJ1a4u, MIPUMEHSATH hopMyIbI, 3aKOHBHI,
5 3aKOHOMEPHOCTH ¥  MOCTYNaThl  (U3UYECKUX TEOpUd  IpH
HUCITOJIB30BAHUN MATEMATHUYCCKUX METOOO0B pemeHI/m 3aJa4,
HpOBOI[I/ITI: pvaéTm Ha OCHOBAaHUHN HNMCIOIIINXCSL JaHHBbIX,

AQHAJIM3UPOBATh PE3YJIbTAaThl U KOPPEKTUPOBATH METOMBI PELICHUS C

y4ETOM TMOTYYEHHBIX Pe3yJbTaTOB
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Pemate kauecTBeHHBIE 3a/1a4M, TpeOyIOIME MPUMEHEHHS 3HAHUH U3
pasHBIX Pa3JENIOB HIKOJIBHOTO Kypca (PM3WKH, a TAaKKe MHTETPaIlliH
3HAHUM W3 JPYyrux MOpPeIMETOB €CTECTBEHHOHAYYHOI'O IMKJIA:
BBICTPAMBaTh JIOTMUECKYIO LEMOYKY PACCyKICHHM C ONoOpod Ha

HN3YUCHHBIC 3aKOHBI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘-IGCKI/IC SABJICHUA

Brnagenue  OCHOBHBIMM ~ METOJAMHM  HAy4YHOIO  IIO3HAHMS,
UCTOJNB3yeMbIMU B (U3UKE: MPOBOAUTH MpPSIMbIE M KOCBEHHBIC
u3MepeHus: (U3NUYECKUX BEIMYMH, BBIOMpAsh ONTUMAIBHBIA CHOCOO
WU3MEPEHMS U UCIIOJIb3YsI U3BECTHBIE METO/IbI OLIEHKH MOIPEIIHOCTEN
U3MEpEeHUl, TPOBOAUTH HCCIIEIOBAHUE 3aBHUCUMOCTEH (hHU3MUECKUX
BEIMYMH C WCIOJB30BAHUEM TMPSMBIX HM3MEPEHHUH, OOBSICHSITH
IIOJIyYEHHBIE PE3YJIbTAThI, UCIIOJIb3YS (PU3UUECKUE TEOPUH, 3aKOHBI U
MOHSTHSL, U IeJIaTh BHIBOJIBI; COOJIIOIaTh MpaBuiia 0€30MacHOro TpyAa
IIPU [IPOBEICHUH UCCIIEIOBAaHUI B paMKaxX yueOHOT0 SKCIIEPUMEHTa U
y4eOHO-UCCIIEI0BATENLCKON  JIEATEIbHOCTH C  HCIOJIb30BAaHUEM
nu(GPOBBIX  MU3MEPUTENBHBIX  YCTPOMCTB U JabOpaTOpHOTO

o0opynoBaHus

CdopMupoBaHHOCTb YMEHHMH  aHAIM3UPOBATh M OLEHUBATh
MOCJICICTBHSL  OBITOBOM M MPOU3BOJICTBEHHOW  JCATEIBHOCTH
YeJIOBEKa, CBS3aHHOM ¢ (U3NYECKUMHU MpOIeccaMu, C MO3ULUI
AKOJIOTUYECKON O€30MacHOCTH; TPEACTABICHUN O palroHaIbHOM
MPUPOJONOIB30BAHUHN, a TaKXe€ pPa3yMHOM  HCIOJIb30BAHHUU
JOCTH>KEHUN HAayKM W TEXHOJOTMH i JAJIbHEWILEro pa3BUTHS

YeJI0BEYECKOr0 00IIECTBA

OBnajgeHue pasiIu4YHBIME criocobamu paboTel ¢  HHpopMaruen
(Gu3NYECKOT0 COJEp’KaHUs C HCIIOJIb30BAHHEM COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTHM; pa3BUTUE YMEHUN KPUTHYECKOTO

aHaJIn3a U OLUCHKU JOCTOBCPHOCTU nonyqaeMoﬁ I/IH(I)OpMaI_II/II/I

CdopMuUpoBaHHOCTH YMEHUH TMPUMEHITh OCHOBOIOJAraoIue
aCTPOHOMHUYECKUE TIIOHATUS, TEOPUM M 3aKOHBl Ui aHaIW3a U
00BsSICHEHUST (PU3UIECKUX MPOIIECCOB, MMPOUCXOAIINX Ha 3BE3/aX, B
3BE3AHBIX CHUCTEMAX, B MEXTAIAKTUYECKON Cpene; JIBUKEHHUS

HeOECHBIX TEJI, DBOJIOLIMH 3BE31 1 Beenennoi




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

» ®dusnka; 10 knace. yrmyonennoe ooydenne KacbsiHoB B.A. O01iecTBO ¢ OrpaHHUEHHOM
OTBETCTBEHHOCTHIO «/IPODAY»; Akumoneproe obmectBo «M3narensctBo «IIpocBemnienne»
METOAUYECKHUE MATEPUAJIbI IJ151 YYUTEJIA

®usuka, 10 - 11 xraccer KommuiekcHbii 00pa3oBaTenbHBINA MaTepua 1o Gpusmke,
BKJIIOUAIOLIUI CLIECHAPUH YPOKOB, CLIEHAPUU U3YyUEHUS TEM, BUJIEOYPOKH, BUPTYyaIbHbIE
1ab0paTopuH, JIEKTPOHHBIE YUeOHBIE TOCOOMS U TECThI C aBTOMATUYECKOM NPOBEPKOM AJIs
MCIIOJIb30BaHUs Ha YpOKax U camonoaroroBku yyamuxcs TAOY BO MI'TIY

[udposoii kype "dusuka. Yrioyonennslit yposens" 10 kimace [{udpoBoii kype pa3padoran B
COOTBETCTBUH ¢ DenepanbHBIMH FOCYJapCTBEHHBIME 00Pa30BaTEIbHBIMUA CTaHJAPTaMH,
(denepanbHBIMU OCHOBHBIMU 00pa30BaTENIbHBIMU POrpaMMaMU U YHUBEPCATbHBIM
TEMAaTUYECKUM KJIacCU(UKATOPOM ISl HCTIOJIb30BAHMS IIPH PEATH3aINU YacTH
00111€00pa30BaTeNIbHON MPOTPaMMBbI, POPMUPYEMON YIACTHUKAMH 00pa30BaTEIbHBIX
OTHOIIIEHUH 110 TpenmMety "dusuka. YriryOlieHHbIH ypoBeHb" (CpenHee ob1iee 00pa3oBaHue,
yrayonennbsiit ypoenb) ®I'AOY JITIO "Axkagemust Munnpocsenienus: Poccun"
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbhI CETU UHTEPHET
Oo6naxo 3nanuii. [Tonroroska k EI'D. ®usuka. 10 ximacc DOP cocTout u3 Tpex pa3iesnos: a)
BCTYNUTEIbHOE TECTUPOBAHUE (BKJIIOYAET MATh TpeHUPOoBOUHbIX BapuantoB KM EI'D no
¢busmKke); 6) TPEHUPOBKA 10 OTJASIBHBIM JIMHUSM 3aaHuii EI'D (BKiItouaeT BapuaHThI 3ajaHUN
pa3IMYHbIX JIMHUN, BCTPEYAIOIINXCS HA K3aMeHe Ha KOHKPETHOM MO3UIUH crieln(pUKaIIN); B)
MOJIHBIN dK3aMeH (cocTouT u3 mstu BapuanToB KM EI'D, koTopele npeaiaraioTcst B KauecTse
WTOTOBOTO TeCTUPOBaHUs). TpeHHPOBOUHBIE U K3aMEeHAIIMOHHBIC BapuaHThl JOP HocsAT
JIEMOHCTPAIIMOHHBIN XapaKTep B COOTBETCTBUHU co crnernudpukarueit EI'D nmo ¢usuke 2024 ronga

000 "OU3MKOH"



JUCT ®PUKCUPOBAHMS U3SMEHEHWH U TONNOJTHEHU

B PABOYE MTPOTPAMME
C
Jlama o2nacosanue c Hoonucs nuna,
6HeceHus 3amecmumenem OuUpeKmopa
Cooeporcanue eéHecuLezo

U3MeHEeHUll, (noonucw, pacuugpposxa

8 3anuco
00noIHeHull noonucu, oama)




COT'JTACOBAHO COI'-TACOBAHO

HpOTOKOJI 3accqaHud METOAUYCCKOI'O 3aMecTUTENb JIIUPEKTOpA I10 VBP
coseta MBOVY «JIuneit Ne 13»
Kapune ['epmanoBna Epemsin
ot 29 aBrycra 2026 roga Ne 1
29 aBrycra 2026 rona
Anuna BnagumuposHa JlemuioBa

JOKYMEHT ITOAITNCAH
DJIEKTPOHHOM TTOATTACHIO

3amecturens qupexTopa no YBP
JemuoBa Anuna BragumuposHa

JOKYMEHT IOAITMCAH
DJIEKTPOHHOM IO AITUCHIO

3amecTuTens aupexkropa no YBP
Epewmsn Kapune I'epmanoBHa

TMoamucano: 29.08.2026r. IMoamucano: 29.08.2026r.
KBHJ[H(l)Hl[HpOBﬂII][aH IIOAITUCH: KB’L\-WHQJHHMDOBHHHM NOAMUCH:
009A062536C9AF7754D587965CBB4D5CBE 685F3D6DIE9195620F497EA8FA0B2223

11.03.2026r. - 04.06.2027r. 23.12.2025r. - 18.03.2027r.




MHHHUCTEPCTBO MPOCBEIIEHUA POCCUACKOMN ®ENEPAIINN
MuHuCTepCcTBO 00111er0 U NpodeccHOHAIBLHOI0 00pa3oBanus PocToBckoii 00.1acTH

YnpasJienue o0pa3oBanus ropoaa Pocrosa-na-Jlony

MBOY "JIuneii Ne 13"

YTBEPXEHO

Hupexrop MBOY «JIuneit Ne 13
Nzabenna KpukopoBHa Aromosa
[Tpuxaz Ne 291 ot «29» 08.2026r.

PABOYASA ITPOTPAMMA

yueOHoro npeamera «®usuka. Yriay0JéHHbIH YPOBEHb)
st 10 «b» kimacca cpeanero oduiero o6pazoBaHus

Ha 2026-2027 y4eOHBIH TO

CocraBurens: Ceperuna K.1O.,

yUuTenh QU3NKA

r. PoctoB-Ha-/lony
2026r.



MNOSACHUTEJIbBHAS 3AITMCKA

[Iporpamma no ¢pu3nke Ha ypOBHE CpeaHEro o0IIero oopazoBaHus pa3padoTaHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS OCHOBHOM 00Opa3oBaTeIbHON HMPOTPaMMBL,
npencraieHHbix B @I'OC COO, a Taxke ¢ yuérom (QenepanbHoil paboueil mporpammel
Boctiutanus u KoHuenmmu npenogaBanust yaeOHoro npenmera «Dusnka» B 00pa3oBaTeIbHBIX
opranmsanusx  Poccuiickoit ®enepanuu, pealM3ylOIMMX OCHOBHBIE 00pa3oBaTelIbHbBIC
IPOTPaMMBEI.

[Iporpamma 1o (¢u3mke ompenenser 00sg3aTeNbHOE MPEIMETHOE  COJIEpIKAHHME,
YCTaHABJIMBAET PEKOMEHAYEMYIO IOCJIEI0BATEIbHOCTh H3YUEHUS TEM U pa3JelioB y4eOHOIo
IpeaMeTa ¢ y4TOM MEXITPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTHKH y4eOHOTO Ipoliecca,
BO3PACTHBIX 0cOOeHHOCTEH oOyuatomuxcs. [Iporpamma o ¢pusnke 1aét npeacTaBieHue o IEesX,
coJiep’KaHuu, oO1Iel cTpaTeruy oOydeHus, BOCIIUTAHUS U Pa3BUTHsI OOyJarOIINXCSl CPEACTBAMU
yuebHoro npeamera «duznka» Ha yriayOaEéHHOM ypOBHE.

N3yuenne kypca @u3uku yriayOJa€HHOTO YpOBHS IO3BOJIAET peajlu30BaTh 3aJadyu
podeccHoHaIbHON OpUEHTAllUY, HAIpPaBJIEHO Ha CO3JaHUE YCIOBHUW JUISl MPOSIBICHMSI CBOUX
UHTEJJIEKTYaJbHBIX W TBOPYECKUX CIOCOOHOCTEH KaXIbIM OOYy4arolMMCs, KOTOpbIe
HEOOXOIUMBI ISl TPOAOJDKEHUS oOpa3oBaHMsi B OpraHuM3alusax MpodeccrnoHaTbHOTO
00pa3oBaHus MO PA3INYHBIM (U3UKO-TEXHUUYECKUM U MHKEHEPHBIM CHEIIMATbHOCTSM.

B nporpamme mno Qusuke ompenensioTcs MJIaHUPYEMBbIE pe3ylbTaThl OCBOEHHUS Kypca
(u3MKN HA yPOBHE CpeTHEro o01Iero 00pa3oBaHus: JUYHOCTHBIE, METANIPEAMETHBIE, TPEIMETHBIE
(ma yriryosnéHHOM ypoBHE). HaydHO-METO1010THYeCKO OCHOBOM I pa3pabOTKU TPpeOOBAHUMA K
JUYHOCTHBIM, METAlpeAMETHBIM M MPEIMETHBIM pe3yabTaTaM OOY4YalOIIMXCs, OCBOMBIIMX
nmporpaMMmy 1o (U3MKe Ha ypOBHE CpPEIHEro oOIero oOpa3oBaHUs Ha yriayOJIEHHOM ypOBHE,
SBJIICTCS] CUCTEMHO-JESITEIbHOCTHBIN MOAXO/,.

[Tporpamma 1o ¢u3MKe BKIFOYACT:

IUTAHUPYEMBbIE PE3ybTaThl OCBOEHHSI Kypca (PU3HMKH Ha YriIyOJE€HHOM YpPOBHE, B TOM UHUCIIE
IIPEIMETHBIE PE3YNIbTAThl IO TOAaM OOyUYEeHHUS;

cojJiepxkaHue yueoHoro npeamera «Pu3ukay 1o rogaM oOydeHus.

IIporpamma no ¢u3uke MMeeT NPUMEPHBIM XapakTep M MOXKET ObIThb HCIOJIb30BaHa
YUUTENAMU (PU3UKU 7151 COCTABIICHUS CBOMX pabOUuX MIPOrpamMM.

IIporpamma 1o (¢u3uKe HE CKOBBIBAET TBOPYECKYI0 WHUIMATUBY Y4YUTEIeH U
IIPEJOCTaBIsIET BO3MOXHOCTH JUISI pEIM3allUd  PA3IUYHBIX METOAMYECKMX IOJIXOJ0B K
IIPEIo1aBaHuI0 (PU3MKH Ha YIIIyOJEHHOM YPOBHE IIPU YCIIOBUH COXpaHEHHsI 00s3aTeNbHOM YacTu
coJiepKaHus Kypca.

dusmka Kak Hayka o Haubosee oOIIMX 3aKOHAX MPUPOJIbI, BHICTYIAs B KAUeCTBE YUeOHOTO
IpeaMeTa B LIKOJIe, BHOCUT CYLLECTBEHHBIM BKJIAJ B CUCTEMY 3HAHUN 00 OKpYXarolleM MUpE.
HIkosnbHBIH Kypc (u3MKM — cHCTEMOOOPa3yOUIMi Ui €CTeCTBEHHO-HAYyYHBIX YUeOHBIX
IIPEIMETOB, MIOCKOJIbKY (PU3MUYECKHE 3aKOHBI JIS)KAT B OCHOBE IPOLIECCOB U SBJICHUN, U3y4aeMbIX
XuMuel, ouonoruelt, ¢uznyeckoi reorpadueil u actpoHomuen. Vcnosiap3oBaHue M aKTUBHOE
pUMeHeHHe (U3NYECKUX 3HAHUN ONpEAETHIIO XapakTep M OypHOe pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B c(epe DHEepPreTHKH, TPAaHCIOPTa, OCBOEHHUS KOCMOCA, IOJy4eHHs HOBBIX
MaTepHalioB C 3aJaHHBIMU CcBoiicTBaMu. M3ydyeHue (u3MKM BHOCUT OCHOBHOM BKJIaJg B
(bopMupOBaHHE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00ydaromierocs, B GoOpMHUpOBaHUE YMEHUIN
MPUMEHSATh HAyYHbBIN METO/1 IO3HAHUS MPH BBHIIIOJIHEHUU UMHU YU€OHBIX UCCIIEOBAHUM.

B ocHOBY Kypca ¢u3UKH Ha YpOBHE CpeJHEro oOmiero oOpa3oBaHUs MOJIOKEH P UICH,
KOTOPBI€ MOKHO pacCMaTpUBATh KaK MPUHIIMIIEI €r0 TOCTPOCHUS.



Hoen yenocmuocmu. B cooTBETCTBUM € HEM KypC SABISETCS JIOTUUECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pas3zesioB (PU3MKH, BKIIOYAET KaK BOMPOCHI KIACCHYECKOH, Tak U
COBpEMEHHOU (PU3UKH.

Hoes zenepanuzayuu. B cooTBeTCTBUU C HEll MaTepual Kypca Gpu3nku 00beIMHEH BOKPYT
¢usnveckux Teopuil. Bemymmm B Kypce sBusercs (OPMHUpOBaHHE TIPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepHH, BEIIECTBE U IOJIE.

Hoen cymanumapuzayuu. EE€ peanuzanus npeanonaraeT uCHojab30BaHuEe T'yMaHUTapHOTO
noTeHIana (pu3ndecKon HayKu, OCMBICIICHHE CBS3U pPa3BUTHUS (PU3HUKH C pa3BUTHEM OOIIECTBA, a
TaK)Xe C MUPOBO33PEHUYECKHMHU, HPABCTBEHHBIMU U 3KOJOTHYECKUMHU MPOOIEMaMH.

Hoesn npuxnaouou nanpasnennocmu. Kypc duszuku yriy0iaEHHOTO ypOBHS MPEANOIAracT
3HaKOMCTBO C IIUPOKAM KPYrOM TEXHMYECKHX M TEXHOJOTUYECKHUX TPHIIOKECHUH H3ydeHHBIX
Teopuit W 3akoHOB. I[Ipum 3TOM paccMaTpuBarOTCs Ha YpPOBHE OOIIUX MPEACTaBICHUU U
COBPEMEHHBIE TEXHUYECKUE YCTPOUCTBA, U TEXHOJIOTHUH.

Hoea 3xonocuzayuu peanusyercs IOCPEICTBOM BBEACHUS D3JIEMEHTOB COJEp)KaHus,
MOCBSAIIEHHBIX IKOJIOTMUECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C Pa3BUTHUEM
TEXHHUKH U TEXHOJIOTUH, a Takke 00CyXAeHUsI TPo0IeM palliOHAIBLHOTO MPUPOOIOJIb30BAHUS U
9KOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHnue coaepkaHus MPOrpaMMbl MO (U3HKE JOJDKHO OBITH MOCTPOCHO Ha MPHUHIMIIAX
CUCTEMHO-AEATEIbHOCTHOTO NoaxoAa. [y Gu3uKky peanuszaus 3TUX NPUHIUIIOB 0a3upyeTcs Ha
HCIOJIb30BAHUU CAMOCTOSITENIbHOTO SKCIIEPUMEHTa KaK MOCTOSHHO JEeHCTBYIOIIEro ¢akTopa
yaeOHoro npouecca. s yriayOn€HHOTro YpoBHS —3TO CUCTEMA CAMOCTOSITENIbHOTO YYEHHUECKOTO
JKCIIEPUMEHTA, BKIIIOYAIOLIETO0 (PPOHTAIbHBIE YYEHHUYECKUE OIBITHI IPU HM3YyYEeHUU HOBOTO
Marepuaia, JJabopaTopHbie padOThl U pabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOJKHBI JBa crocoda
peanu3anuu (pU3NYECKOro NpakTUKyMa. B nepBoM citydae MpakTUKyM POBOAUTCS JIMOO B KOHIIE
10 u 11 xaccoB, 10O MOCIIE MEPBOTO M BTOPOTO MOJYTOAUH B KOXKIOM M3 ATHX KilaccoB. Bropoi
croco0 — 3TO HWHTErpamus paboT MpPaKTUKyMa B CHUCTEMY JIaDOpaTOPHBIX paboT, KOTOpHIS
IIPOBOJIATCSL B IpolLiecce M3ydeHus pasfena (Ttemsl). IIpum sToM moj paboTamu HpakTHKyma
[IOHMMAETCS CAMOCTOSITEJIbHOE HCCIIEIOBAaHHE, KOTOpPOE IPOBOJUTCS IO PYKOBOJCTBY
CBEPHYTOT0, 0000IIEHHOTO BUA O€3 MOIIAaroBOi HHCTPYKLIUH.

B nporpammMe no ¢usuke cucrema ydeHMYECKOTO 3KCIIEPUMEHTA, J1a00paTOpHbIX paboT U
IIPAKTUKyMa MpeACTaBIe€Ha €AUHBIM NepeuyHeM. BbiOop TeMaTHKK U1l 3TUX BUJIOB YY4EHHYECKUX
IPAKTUYECKUX PabOT OCYLIECTBIAETCS Y4aCTHUKaMH 00pa30BaTENIBbHOIO Ipoliecca UCXOIs U3
0COOEHHOCTEM MOYpPOYHOIO IUIAHUPOBAHMsS M OCHalleHWs KaOuHeta ¢usuku. Ilpm sTom
o0ecrieynBaeTcsi OBJIJIEHUE OOYYAIOIIMMUCA YMEHUSIMH IPOBOJUTH MNpsIMbIE M KOCBEHHbIE
U3MEPEHHUs, UCCIEI0BaHMs 3aBUCUMOCTEN (M3NYECKUX BEIMYMH M IIOCTAHOBKY OIIBITOB IIO
IIPOBEPKE MPEI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHue yAeseTcs pelIeHUI0 pacuéTHBIX U KaueCTBEHHbIX 3a1au. [lpu sTom
IUI pacu€THBIX 3aJad INPUOPUTETOM SBISIOTCS 3aJaud C SBHO 3aJlaHHOM M HESIBHO 3aJaHHOU
(bu3n4ecKoil MOIeNbI0, MO3BOJISIOIINE IPUMEHATh U3YYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTHU KakK U3
OJIHOTO pazjlieNia Kypca, TaK W HHTErpupys NpUMEHEHHE 3HAaHWM W3 paszHbeIX pas3zaenos. Jlis
KayeCTBEHHBIX 3a/lay TMPHOPUTETOM SIBJSAIOTCA 3a/aHus Ha OOBsICHEHUE/NpeAcKa3aHue
NpoTeKaHusl (U3NYECKUX SBJICHUN M MPOLIECCOB B OKPYKAIOIIEH >KU3HM, TpeOyrolue BbiOopa
¢bu3nuecKoit MoIeH Ul CUTYalluu MPAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanmsiMu PI'OC COO k MaTepHaTbHO-TEXHUYECKOMY
o0ecreyeHnI0 y4yeOHOTO mpolecca Kypc (U3MKU YriIyOJIEHHOTO YPOBHS Ha YPOBHE CPEIHEro
oOmiero oOpa3oBaHUs JOJDKEH HM3y4aTbCs B YCJIOBHUAX IpeIMETHOro KabuHeta. B kabunere
(bU3UKK JOKHO OBITh HE00X0AMMOE JTabopaTopHOE 000PYIOBAHKE /TS BHITIOTHEHUS YKa3aHHBIX



B Iporpamme 1o (U3MKEe YIEHHUYECKHUX OIBITOB, Ja0OpaTOPHBIX paboT W paboT MPaKTUKyMa, a
TaKXe JIEMOHCTPALMOHHOE 000pyI0BaHHE.

JleMoHCTpanoHHOE 000pyaOBaHue (OPMHUPYETCSI B COOTBETCTBHM C IMPHHLIUIIOM
MUHUMAaJIBHON JOCTATOYHOCTU W 00ECIeUMBAET MOCTAHOBKY IEPEUUCICHHBIX B MPOrpamMMe 10
¢u3nKe KIIOYEBBIX JEMOHCTpALMH /JIsi HMCCICJOBAHUS HM3y4aeMbIX SIBJICHHH M IPOLECCOB,
SMIUPUYECKUX U (PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUI.

JIabopaTtopHoe 00OpyHOBaHUE JJIsl YICHHYECKHX IMPAKTHYECKHX paboT (Gopmupyercs B
BUJIE TEMAaTUYECKUX KOMIUIEKTOB U O0ECIEUMBAECTCS B PAcUETe OJHOTO KOMILUIEKTAa Ha ABYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI J1IabOpaTOpHOTO OOOpYJOBAaHUS JOJDKHBI OBITh
MOCTPOEHBI HAa KOMIUIEKCHOM HCIOJIb30BAHUN AHAJIOTOBBIX M HU(POBBIX MPUOOPOB, a TaKXKe
KOMIBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE IIU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMH LEJSIMU U3Yy4eHUS (PU3UKHU B 00IIEM 00pa30BaHUM SIBIISIFOTCS:

(hopMHpOBaHHME UHTEPECA U CTPEMIICHUS 00YYarOIIMXCsl K HAYYHOMY M3YYEHHUIO IPUPOIbI,
pa3BUTHE UX UHTEIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEICTABICHUH O HAYYHOM MeETOJe IMo3HaHus U  (HOpPMHUpOBaHUE
HCCIIEIOBATENIbCKOTO OTHOIIEHHSI K OKPYXKAIOIIUM SIBJICHUSIM;

(hopMHpOBaHHE HAyYHOTO MHPOBO33pPEHUS KaK pe3yjbTaTa H3yuyeHUs OCHOB CTPOEHUs
Matepuu 1 (yHIaMEHTAIBHBIX 3aKOHOB (PH3UKH;

(hopMHpoBaHHEe YMEHUH OOBACHATH SBJIEHUSI C UCIOJb30BaHWEM (U3NYECKUX 3HAHUN U
Hay4YHBIX JI0Ka3aTeJIbCTB;

(hopMupoBaHKEe IPEICTABICHUN O posid GUUKH JUI Pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE TPEICTABICHUNH O BO3MOXHBIX chepax Oyaymed mnpodecCHoHATbHON
NEATeNbHOCTH, CBS3aHHBIX C (U3UKOHM, MOJIrOTOBKA K JalbHEHIIEeMy OOY4YEHHIO B 3ITOM
HalpaBJICHUN.

JlocTikeHne 3TUX Lened oOecrneunBaeTcs peUIeHHeM CIEAYIOIIMX 3aJad B Ipolecce
U3yudeHust Kypca GU3UKU Ha YPOBHE CpeIHEro oouiero oopa3oBaHusi:

IpuoOpeTeHue CUCTeMbl 3HaHUH 00 OOMMX (U3MUECKHX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPUSX, BKJIIOYAsi MEXaHUKY, MOJIEKYJIAPHYIO GU3UKY, JIEKTPOANHAMUKY, KBAHTOBYIO GU3UKY U
3JIEMEHTHI acTPO(U3UKH;

(dbopMupoBaHHE YMEHUI IPUMEHATh TEOPETHUECKUE 3HAHUS AJIs1 OOBSICHEHUS (PU3NYECKUX
SIBJICHUH B IPUPOJE U JUISl IPUHATHUS IPAKTHUECKUX PELICHNH B IOBCEAHEBHON )KU3HHU;

OCBOEHME CIIOCOOOB pelIeHUs PA3IMYHBIX 33a]au C SIBHO 33/laHHON (pU3HUECKON MOJENbIO,
3ajay, MOJpPa3yMEBAIOLIMX CaMOCTOATENIBHOE CO3/JaHue (PU3MUECKOW MOJIeNH, aJeKBaTHOM
YCJIOBHSAM 3aJ1aud, B TOM YHCJIE 33]a4 MHKEHEPHOI'O XapaKTepa;

[IOHMMaHUe (PU3MYECKMX OCHOB M MPHHLUIOB JEHCTBUS TEXHUYECKUX YCTPOHUCTB U
TEXHOJIOTHYECKUX ITPOLIECCOB, X BIMSHUS Ha OKPYXKAIOILYIO Cpey;

OBJIAZICHUE METOJaMHU CaMOCTOSTEJIbHOIO IUIAHUPOBAHMS U HpPOBEINEHUSA (PU3MUECKHUX
SKCMEPUMEHTOB, aHalW3a W MHTEepIpeTanuy HWHQPOpMaluu, ONpEeAeTeHUs JOCTOBEPHOCTU
IIOJIyYEHHOTO PEe3yJIbTaTa;

CO3JAHME YCIOBUU JUIsl Pa3BUTHS YMEHHUH IPOEKTHO-UCCIENOBATEIbCKOM, TBOPYECKON
NESITEIBHOCTH;

pa3BUTHE HHTepeca K cepaM IpoPecCHOHATBHOM AesITeIbHOCTH, CBA3aHHON C (PU3HKOH.

B cootBerctBum ¢ TpedoBanusmMu @I'OC COO yriyOnéHHbIN ypOBEHb U3yUEHUS yUEOHOTO
npeamera «Pu3nka» Ha YpoBHE CpefHero ooOuiero oOpa3oBaHusl BIOMpaeTCs 00ydaroIMMHUCH,
IUTAHUPYIOIIMMHU  TIPOJIOJDKEHHE OOpa30BaHUS M0 CHEUHATbHOCTAM (DU3UKO-TEXHUYECKOTO
npoduIIs.



Ha usydenue pusuku (yriryOon€HHBIN ypOBEHB) Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus
otBoautcs 340 gacos: B 10 kiacce — 170 yacoB (5 yacoB B Heneno), B 11 kimacce — 170 vacos (5
4acoB B HEJICIIIO).

[Ipemyiaraemslii B mporpamme 1o (Gpu3uKe nepeueHb JIA0paTOPHBIX M MPAKTHYECKUX PadoOT
SBIISICTCSI PEKOMEHJIOBAHHBIM, YYHTENb JelaeT BHIOOp MpoBeACHUs 1abOpaTOpHBIX padoT u
OTIBITOB C YY4ETOM UHANBUAYAIBHBIX OCOOCHHOCTEH 00yJatoOIIIXCsl.

HopmaTtuBHBIE aKThI 1 @®enepanbhblii  3akoH  oT 29.12.2012r. Ne 273-®3 «O06
Y4e6OHO-METO IHUCCKHE oOpaszoBanun B Poccuiickoit ®@enepanum» (C U3MEHEHUSMHU OT
19.12.2023r. Ne 618-D3, B nelCTBYIOMICH PEIAKIIHHN);

[Mpuxa3z Munnpocsemenuss Poccun Ne 808 ot 10.11.2025r.
«O BHECEHUH U3MEHEHU B HEKOTOPBIE PHUKa3bl MUHUCTEPCTBA
Hporpamma npoceemienuss  Poccuiickoii  @enepanuu, — Kacaroumuecs
¢denepalbHbIX  00pa3oBaTENbHBIX MPOTrpaMM  Ha4yaJbHOTO
obmiero oOpa3oBaHUS, OCHOBHOIO 0O0IIero o0Opa3oBaHus U
cpenHero oo01ero oopazoBaHUsI» 3apErUCTpUpoBaH MUHIOCTOM
Poccun Ne 85296 ot 11.02.2026r. 1 opunnanbsHO OMyOIHMKOBAaH
12.02.2026r.;

[Ipuka3z MunucrepcrBa npocsemenust Poccuiickont @enepanyun
oT 09.10.2024r. Ne 704 «O BHeceHNN U3MEHEHHI B HEKOTOPBIE
MpUKa3bl MuHucTepcTBa  MPOCBELIEHUS Poccuiickoi
Oenepanun, Kacarommecs QeaepanbHbIX 00pa30BaTEIbHBIX
MporpaMM HayalbHOrO 0O0IIero o0pa3oBaHUS, OCHOBHOTO
001Iero 00pa3oBaHus U CPETHETO OOIIET0 0Opa30BaHUSIY;
®denepanbHbIi  TIEPEYCHh  YYCOHMKOB,  JOMYIIEHHBIX K
MCIOJIb30BAHUIO MPH peaTn3ali UMEIOIIHUX TOCYIapCTBEHHYIO
aKkkpenurtanuio oOpazoBarenbHbIX mporpamm HOO, OOO u
COO, yrBepxaeHHbIN npukazoM Munnpocsemenus Poccuu No
769 ot 05.11.2024r., ¢ mOoC/IEIYIOIIMMH U3MEHEHUSIMU;
O6mactHoit 3akoH oT 14.11.2013r. Ne 26-3C «O6 o6pazoBaHumn
B PocroBckoii o6mactiy» (¢ uamenenusmu ot 03.10.2025r.);
[Ipuka3z MunuctepctBa npocsenienust Poccuiickoit denepanuu
ot 12.08.2022r. Ne 732 «O BHECEHUHM W3MEHEHUU B
denepalbHbIil TOCYIapCTBEHHBIM 00pa30BaTENbHBIN CTaHIApPT
cpenHero ooéumero o0Opa3oBaHMs, YTBEP)KICHHBIH IMPUKA30M
MunuctepctBa o0pa3oBanus u Hayku Poccuiickoit deneparuu
ot 17.05.2012r. Ne 413x»;

OenepanbHas oOpa3oBaTenbHasi MPOrpaMMa CpeHero oo0Iero
obpazoBanuss DOIl COO, yrBepkACHHAass  MPUKA30M
Munnpocsemenns Poccun Ne 371 ot 18.05.2023r.;
[Tonoxennem o paboueil mporpamme y4eOHBIX MPEIMETOB,
y4eOHBIX KypcOB (B TOM 4HCJIE BHEYPOUHOU JAEATEIBHOCTH),
yuebHbIx Moayieit «MBOVY Jluneit Ne 13» (IIpukaz Ne 321 ot
29.08.2026r.).

OcHoBHas oOpa3oBaTesbHAsi HpoTrpamMMa CpeiHero oOIIero
obpazoBanust MBOY «JIuneit Ne 13» na 2026 — 2027 y4ueOHbIi
ron (ITpukaz Ne 292 ot 29.08.2026r.);

Y4eOHsIit TUTaH MYHHIIMIAIBHOTO O0/DKETHOTO
o0mieoOpa3oBaTenbHOro yupexaeHus ropoja Pocrosa-na-Jlony
«JIuneit Ne 13» na 2026-2027 yuebnbiit ron (mpukas no MbOY
«JTuneit Ne 13» Ne 290 ot 29.08.2026r.);

AOKYMCHTBI, HA OCHOBAaHHUU
KOTOPBIX pa3zpaboTaHa




Kanennapusiii yueonsiii rpadpuxk MBOY «Jluneit Ne 13» na 2026
— 2027 yuebnsrii rop (mpukasz mo MbBOY «Jluneit Ne 13» Ne 286
ot 25.08.2026r.);

PaGouas mporpamma Bocriutanuss MBOY «Jlureit Ne 13y;
[IporpamMmbl ¥ MpHUMEpPHOE TOYPOUYHOE IIJIAHUPOBAHHE IS
o6meoopazoBatenbHbIx yupexaeHuii. YMK I'. S, Mskumiesa.
®usuka (10-11)

Ooriee koruecTBO yacoB B | B coorBercTBuM ¢ YueOubM mranom MBOY «Jlumeit Ne 13y
TOJI, KOJIMYECTBO YACOB B (ITpuka3z Ne 290 ot 29.08.2026r.) Ha 2026 — 2027 yueOHbIH rox
Ha u3y4deHue naHHoro kypca B 10 «b» kmacce B 2026 — 2027
ydeOHOM roay otBomutcs 170 vacoB (5 yacoB B Hexeni), Ha
ocHoBanuu Kanennapaoro yuedHoro rpagpuxka MBOY «Jluneit
COOTBETCTBHH C YICOHBIM Ne 13y (ITpuka3 Ne 286 ot 25.08.2026r.) Ha 2026-2027 y4eOHBbIi
TUTAHOM JTHIICS roJ npexycMorpeHo 164 gaca, 6 4acoB CIUTAHUPOBAHBI 3a CUET
0JI04HOM MoJjaun MaTepuaia

HEJIEINI0, TUTAHUPYEMbIX Ha
M3y4YeHue JaHHOTO Kypca B

COJAEP/KAHUE OBYUEHUSA
10 KJIACC

Pasnen 1. Hay4Hblil MeTOX O3HAHUS NPUPOABI.

Ouznka — (yHIamMeHTalbHasg Hayka o mpupoje. HaydHblil MeTon MO3HaHMS U METOJbI
HCCIIeTIOBAHUS (PU3NUCCKUX SIBIICHUH.

DKCIIEpUMEHT U Teopus B Mpoliecce Mo3HaHus npuposl. HabmogeHne u sKCepuMeHT B
buzuke.

Crioco6s1 n3mMepeHus: GU3NYECKUX BEJIMYWH (aHAIOTOBBIE U IU(POBBIE M3MEPUTEIbHbBIE
MPUOOPHI, KOMIIBIOTEPHBIC TATYMKOBBIE CUCTEMBI).

[TorpemnocTn n3MepeHuid PU3NIECKUX BEHMIUH (A0COTIOTHAS M OTHOCUTEIIbHAS).

MogenupoBanue (HU3MIECKUX SBJICHHN U MPOIECCOB (MaTepHaiibHas TOYKa, aOCOJIOTHO
TBEpAOE TeNO0, UAcaIbHas )KUJIKOCTh, UICANbHBIN Ta3, TOUeUHbIH 3apsna). ['unoresa. Gusnueckuii
3aKOH, TPAHUIIBI €r0 TPUMEHUMOCTH. DU3nYecKasi TEOpHsl.

Ponp u mecto ¢usuku B (HopMHpOBaHMM COBPEMEHHOH HaydyHOW KapTUHBI MHUpa, B
MPAKTUYECKOUN ACATEILHOCTH JIFOICH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomel, npaKmuxym.

N3mepenue cuibl TOKa M HAPSDKEHUS B LEMHU MOCTOSIHHOTO TOKA P MOMOIIIM aHAJIOTOBBIX
1 U(GPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HakoMcTBO ¢ 1MGpoBoil 1aboparopueit no ¢usuke. [Ipumepsr nuamepenus: pusmdeckux
BEJTUYHH MIPH MOMOIIY KOMITbIOTEPHBIX JATYHKOB.

Pa3pen 2. MexaHuka.

Tema 1. Kunemamuxa.

Mexannyeckoe ABMKEeHHE. (OTHOCHUTEIBHOCTh MeXaHWdeckoro mABmkeHus. Cucrema
OTCYETA.

[Ipsmas u oOpaTHas 3a7a4u MEXaHUKH.

Paguyc-BekTop MarepHalbHOM TOYKHM, €ro MPOEKIHWH Ha OCU CHUCTEMBbl KOOPIHMHAT.
Tpaexropus.

[lepemenienue, cKOpocTh (CpeAHssl CKOPOCTb, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepHUaTbHOW TOYKH, UX MPOEKIIUU HA OCH CHCTeMbI KoopauHat. Cllo)KeHHEe MepeMelieHui u
CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE TBMKEHHE. 3aBUCUMOCTh KOOPJIMHAT,
CKOPOCTH, YCKOPEHUS U MYTH MaTepUAIbHON TOUKU OT BPEMEHU U UX TpaduKu.



CBoOoiHOE TIazieHHe. Y CKOpeHHe CBOOOHOTO MaieHus. J[BmxkeHue Tena, OponeHHOro 1o T
YIJI0M K TOPU30HTY. 3aBUCUMOCTh KOOPJMHAT, CKOPOCTH U YCKOPEHUS MAaT€PUATBHOM TOUKHU OT
BPEMEHHU U UX IpaduKu.

KpuonuHueiiHoe aBukeHUE. JIBUKEHHE MAaTEPUAIbHON TOUKU MO OKPYKHOCTH. YTJIOBAS U
nuHenHass ckopocThk. I[lepmon m wactora oOpamenus. LlenTpocTpemuTtensHoe (HOpMaibHOE),
KacarelbHOE (TaHTCHIIMAIIBHOE) U TIOJTHOE YCKOPEHUE MaTepUaIbHOM TOUKH.

TexHuueckre YyCTPONCTBA U TEXHOJOTUYECKHE TMPOIECChl: CHUIOMETp, ABMKCHUE
CHApSIOB, IICIHBIC, IECTePEHYATHIC U PEMEHHBIC MTepeIadn, CKOPOCTHBIC TU(THL

Jemoncmpayuu.

Mogenb cucteMbl 0TCUETA, UILUTFOCTPALIMS KHHEMAaTUYECKUX XapaKTEPUCTUK JBUKCHUSI.

Crioco0bl uccneoBaHus ABUKCHUH.

NnnrocTparus mpeaensHOro epexoa 1 n3MepeHue MIrHOBEHHOM CKOPOCTH.

[IpeobpazoBanue ABMKEHUI C HCTIOIB30BAHUEM MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue neuxenus tena, OpOIIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

Hamnpanenue ckopocTH py IBHKEHUHU IO OKPY>KHOCTH.

[IpeobpazoBaHue yriioBoW CKOPOCTH B PEIYKTOPE.

CpaBHEHME TyTEH, TPAEKTOPHIL, CKOPOCTEN JIBHKEHHUSI OJHOTO M TOTO K€ TeJla B Pa3HbIX
CHCTEMAaXxX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomel, npakmuxym.

N3yuenne HepaBHOMEPHOTO JBUKEHHUS C IIEJIBIO ONPECIICHUS] MTHOBEHHOW CKOPOCTH.

N3mepenne yckopeHus Mpy NpsSMOJIMHEMHOM paBHOYCKOPEHHOM JABUKEHHUH 110 HAKIIOHHOM
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU NMPU PAaBHOYCKOPEHHOM JBHKEHUU.

N3mepenue yckopeHusi cBOOOAHOTO TafeHus (PEKOMEHI0BAaHO MCIOJIb30BaHUE TU(PPOBOI
1ab0paTOPUH).

N3ydenue nBuxeHUs Tesa, OpOIIEHHOrO ropu3oHTanbHO. [IpoBepka rumoressl o MpsMoit
MPONOPLUUOHATBHON 3aBUCHMOCTH MEXAY JATBHOCTBIO MOJETA U HAYAJIbHOM CKOPOCTHIO TEIa.

N3yuenue nBuxkeHus Tea N0 OKPYKHOCTH € IOCTOSIHHOW IO MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH IepHOJa OOpalleHHs] KOHHYECKOro MasTHHUKAa OT €ro
rapameTpoB.

Tema 2. /lunamuxa.

IIepBoiii 3akoH HbtoToHa. MHEepumanbHbie cucTeMBbl OTCUETa. [[pUHITMIT OTHOCUTEILHOCTH
lanunes. HennepuuanbHbie CUCTEMBI OTCUETA (OTIpEACTICHUE, IPUMEPBI).

Macca Tena. Cuna. [IpuHuun cynepno3uuuu cuil.

Bropoii 3akon HeloTOHA 1j11 MaTepuaIbHON TOUKH.

Tpetuit 3akoH HproToHA 711 MAaTEpUATIBHBIX TOYEK.

3aKOH BCEMUPHOT'O TATOTEHUSI. DKBUBAJIEHTHOCTh IPABUTAIMOHHOM U MHEPTHOM MacChl.

Cuna TsKecTH. 3aBUCHMOCTh YCKOPEHHs CBOOOJHOTO TAaJeHUs OT BBICOTHI HaJ
MOBEPXHOCTHIO MJIAaHEThl M OT reorpaduueckoil MmMUpOThL. JIBIKeHHE HEOeCHBIX Tel U HX
cnyTHUKOB. 3akoHbl Kemepa. [lepBas kocMuueckast CKOPOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec tena. Bec Tena, IBHKyIIerocs ¢ ycKOpeHHeEM.

Cuna tpenus. Cyxoe TpenHue. Cuma TpeHUsT CKOJBXKEHUS M CHJIA TPEHHUS TOKOS.
Koadduiment tpenus. Cuna conmpoTHBIEHUS NPU ABMKEHUU Tella B JKHJIKOCTH WM rase, e€
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBUKEHHUSI.

Hanenue. ['unpocrarnueckoe nasnenue. Cuna Apxumena.



TexHuueckre yCTpOMCTBA M TEXHOJIOTMYECKUE IMPOIECCh: TMOJIIUIHUKH, JIBIDKCHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu.

Habmtoienne ABYKEHUS TEN B MHEPIHATBHBIX M HEMHEPIIHAIBLHBIX CUCTEMAaX OTCUETA.

[IpuHIHAII OTHOCUTEIIBHOCTH.

Kauenne nByx HWJIMHIPOB WM IIAPOB Pa3HOM MACChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEUHEPIIUATIBHOM CHUCTEMBI OTCUETA.

CpaBHeHUE PaBHOJEHCTBYIOIIEH NPUIOKEHHBIX K TEIY CHJI C IPOU3BEACHUEM MACChI TEa
Ha €ro YCKOPEHHUE B MHEPLMAILHONW CUCTEME OTCUETA.

PaBeHCTBO cuil, BO3HUKAIOUIUX B PE3YJIbTaTe B3aUMOAECHCTBUS TEL.

H3mepenne Macc no B3auMO/ICHCTBHIO.

HesecomocTs.

Bec Tena npu yckopeHHOM NOIbEME U MAJCHUH.

enTpoOexHbIE MEXaHU3MBI.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTBKCHHS.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomel, npaKkmuxym.

N3mepenue paBHOJEMCTBYIOIIEH CUJT IPU ABMXKEHUU OpycKa 10 HAaKJIOHHOM IIIOCKOCTH.

[IpoBepka THMOTE3BI O HE3aBUCUMOCTH BpPEMEHU JBMKEHHUS OpyCcKa MO HAKJIOHHOU
IJIOCKOCTH Ha 3a/IaHHO€ PAacCTOSIHUE OT €r0 Macchl.

HccnenoBanue 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHMKAIOMIMX B MPY)KHHE U PE3UHOBOM
obpasrie, oT ux aedopmariuu.

N3ydeHnue nBuKEeHHs] CUCTEMBI T€J, CBSI3aHHBIX HUTHIO, IEPEKUHYTOM uepe3 JErkuid OJIoK.

N3mepenune kordduirieHTa TpeHUs M0 BEITWYMHE YTIIOBOTO KO3(PPHUIIMEHTa 3aBUCUMOCTH
Frp(N).

UccnenoBanue ABwkeHHs Opycka 10 HAKJIOHHOM IUIOCKOCTH C  IEpEeMEHHBIM
ko3 purmeHTOM TpeHHUsI.

W3yuenue nBukeHHs rpy3a Ha Baly C TPEHHEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynaTensHoe U BpalaTelbHOE JIBIKEHUE TBEPJOTO Tea.
MoMeHT cuiibl OTHOCHUTENBHO ocu BpauieHus. [lneuo cumbl. CroxkeHue Cuil, TPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxkecTu Tena.

YcnoBus paBHOBecHs TBEPAOTO Tela.

YcroitunBoe, HeycToiuMBOE, O€3pa3InYHOe PAaBHOBECHE.

Texuuyeckne yCTpOWCTBA M TEXHOJOTMYECKUE MPOIECCHI: KPOHIITEHH, CTPOUTEIHHBIN
KpaH, penéryaTbie KOHCTPYKIHH.

Hemoncmpauuu.

VYcnoBus paBHOBeCHS.

Bune paBHOBecusl.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TENA, UMEIOIIET0 OCh BPAILICHHUS.

KoncTpynpoBanue KpOHIITEHHOB U PACU€T CUJT YIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOTO TEJIa, UMEIOIIETO MIIONIA/Ib ONIOPHI.

Tema 4. 3akonvi coxpanenusn ¢ mexanuxe.

NmMnynbc maTepualibHOW TOYKH, CUCTEMBI MaTepHallbHbIX ToueK. LleHTp Macc cucreMbl
MaTepuaibHbIX ToueK. Teopema o IBUKEHHMHU LIEHTpa Macc.

NmMnynbe cuiibl 1 M3MEHEHUE UMITYJIbCa Tea.

3aKOH COXpaHEHUsI UMITYJIbCA.



PeaktuBHOE NBHKEHUE.

MoMeHT umMmIyabca MarepuaabHOM TO4YkM. IIpencraBieHne O COXpaHEHMHM MOMEHTa
MMIYJIbCA B LEHTPAJIBbHBIX MOJISAX.

Paborta cuibl Ha MajgoM W Ha KOHEYHOM mepemenieHuu. ['paduueckoe mpeacTaBiIeHUe
pabOThI CHITHI.

MOIIHOCTD CHJIBL.

Kunernueckas sHeprus marepuajibHONH TOUKU. Teopema 00 HM3MEHEHHMHM KHHETHYECKOMN
SHEPrUy MaTEPUAIbHON TOYUKHU.

[ToreHumanpHble 1 HENOTEHUUAIbHBIE CHIIbL. [loTeHnManbHag sHeprud. [loTreHuuanbHas
sHeprusi ynpyro nedopmMupoBaHHOUM NpykuHbl. [loTeHIMaNbHAs 2HEpPrus Tejia B OJHOPOJIHOM
rpaBUTalMOHHOM moJie. [loTeHnnanbHas 3HEPrys Tejla B IPaBUTALMOHHOM IOJIE OJHOPOIHOTO
mapa (BHYTpH M BHE I1apa). Bropast kocmudeckast CKOpocThb. TpeTbst KoOcMHUYecKasi CKOPOCTb.

CBsi3b pabOTHl HEMOTEHIIMAIBHBIX CUJI C M3MEHEHHEM MEXaHWYECKOW IHEPTUU CUCTEMBI
Te. 3aKOH COXpaHEHHs] MEXaHUYECKOW SHEPTHH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUSI.

VYpaBHenue bepHymM s WACaIbHOM MKUJKOCTH Kak CJEACTBHE 3aKOHA COXPAaHECHUS
MEXaHU4YECKON IHEPTUN.

TexHuyeckre yCTpONCTBAa M TEXHOJOTHYECKHE MPOLECCHI: JBUKEHHE PAKET, BOJOMET,
KOTIEP, MPYKUHHBIN MUCTOJIET, THPOCKOT, (UTYPHOE KaTaHWE HAa KOHbKAX.

emoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE IBIKEHUE.

H3mepenne MOITHOCTH CHJTBI.

W3menenue sHEpruM Teja Npu COBEpPIICHUN PabOTHI.

B3anmHble npeBpanieHusi KHHETUYECKON U TOTEHIUAIBHOW SHEPTrUui MpH JEHCTBUHU HA TEJIO
CWJIBI TSPKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue dHepruu npu cBOOOJHOM a/ICHUU.

Yuenuueckuii 3xkcnepumenm, nadvopamopusvie padomul, RPaKmMuKym.

N3mepenue umnynbsca Tena no TOpMO3HOMY IYTH.

N3mepenue cuiibl TATH, CKOPOCTH MOJIEIH AIEKTPOMOOUIISI U MOIIHOCTH CUJIBI TSTH.

CpaBHEHHME U3MEHEHHS UMITYJIbCa TEJNA C UMITYJIbCOM CHJIBL.

HccnenoBanue coxpaHeHUs1 UMITyJIbCa IPU YIPYTOM B3aUMOJICHCTBHH.

N3mepeHne KUHETUYECKOW SHEPTUH TeJla IO TOPMO3HOMY ITYTH.

CpaBHeHUE U3MEHEHHS MOTEHIINAILHOM SHEPrUU MPYKUHBI ¢ pabOTON CHIIBI TPEHUSL.

Omnpenenenue pabOTHI CHIIBI TPEHUS MPU ABMXKEHUU TeJa M0 HAKIIOHHOW TIOCKOCTH.

Pa3nen 3. Mosiekyasipaasi pu3uKka ¥ TepMOJAUHAMHUKA.

Tema 1. Ocnogvl MONEKYNAPHO-KUHEMUYECKOU MEOpUU.

OcHoBHbBIE TOJIOKEHHSI MOJeKyaspHO-kuHeTnudeckol Teopun (MKT), wux ombiTHOE
obocHoBanue. [uddysus. bpoyHoBcKoe ABIKEHHE. XapaKTep IBMKCHHS] M B3aUMOICHCTBUS
YacTuIl BemecTBa. MoJienu CTPOCHUS T'a30B, JKUIKOCTEH U TBEPABIX Tell U 0OBSCHEHHUE CBOWCTB
BEI[ECTBA HA OCHOBE 3TUX Mojened. Macca u pa3mepbl Molekyn (atomoB). KomumdecTBo
BemiectBa. [loctosiHHas ABoraapo.

TemnoBoe paBHOBecue. TemmepaTypa u cmocoObl e€ u3Mepenus. Illkama Temmepatyp
Llenbcus.

Moenp uaeanpsHOro ra3a B MOJIEKYJISIPHO-KUHETUUECKOW TEOPUHU: YACTULIBI T'a3a IBUXKYTCS
XaOTUYECKHU U HE B3aUMOJICUCTBYIOT JPYT C APYTrOM.



l'a3oBbie 3akoHBL. YpaBHeHue MennaeneeBa—Kuaneiipona. AOcomoTHas Temrmeparypa
(mkana temneparyp KenbBuna). 3akon Jlanbrona. M3ompouecchl B UACAIBHOM Tra3e C
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe MmpeacTaBIeHHe U30MPOLIECCOB: N30TepMa,
M30X0pa, n3obapa.

CBs13bp MEXy JaBJICHUEM U CpeJIHEN KUHETUYECKOM AHEPIUEl MOCTYNATEIbHOTO TEMJIOBOTO
JBUKEHMS MOJIEKYJI MEAJIbHOTO r'a3a (0OCHOBHOE YPAaBHEHHE MOJIEKYIISIPHO -KUHETUYECKOW TEOpUN
UJICATHHOTO Ta3a).

Cesi3p  aOCONIOTHOM  TeMIlepaTypbl TEPMOJWHAMUYECKOW CHCTEMBI CO  CpeaHei
KMHETUYECKOM SHEPruel NOCTYNaTeNbHOIO TEIUIOBOTIO JIBUKEHHUS €€ YaCTHLL.

TexHuueckne yCTPOHCTBA W TEXHOJIOTUYECKHE TPOLECCH: TEPMOMETp, OapoMerp,
MTOJy4eHUE HAHOMATEPHAJIOB.

Jemoncmpayuu.

Monenu 1BUKEHUS 4aCcTHUIl BEIIECTBA.

Mogenb OpOyHOBCKOTO JIBHKCHHUSI.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHUSI.

Huddy3us xxunkocreil.

Monens onbita LlTepHa.

[IpuTskeHne MONEKyII.

Mogenn KpUCTAIIINYECKUX PEIIETOK.

Habmronenue u riccnenoBanue U30MpoIIeECcCOB.

Yuenuueckuit 3xkcnepumenm, nadopamopnsvie padomut, nPAKMUKyM.

HccnenoBanue mporecca yCTaHOBIIEHUS TEIUIOBOTO PABHOBECHUS MPH TEIJIOOOMEHE MEKTY
ropst4eil ¥ X0JOJHOM BOJOM.

N3ydyeHne wu3zoTepMHuecKOoro mporecca (peKOMEHJOBAHO HCIOIb30BaHHe LU(POBOH
1abopaTOPUH).

N3yuenune n30XopHOro npouecca.

N3yuenue nzobapHoro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSL.

Tema 2. Tepmoounamuka. Tennogvie mawtunol.

Tepmonunamuuaeckas (T]1) cucrema. 3amanue BHEIIHUX YCIOBUH IS TEPMOJMHAMUYECKOMN
cucteMbl. BHenHue u BHyTpeHHuEe napaMmerpsbl. [lapameTpsl TEpMOIMHAMUYECKOW CHUCTEMBI Kak
CpeIHHE 3HAYCHUS BEJIMYHH, ONMCHIBAIOIINX €€ COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano tepmoaunaMuku. CaMonpou3BOIbHAS peslakcalis TePMOAMHAMUYECKON
CUCTEMBI K TEIJIOBOMY PABHOBECHUIO.

Mogenp wuaeanbHOrO rasa B TEPMOJAMHAMUKE — CHCTEMa YpPaBHEHWI: YypaBHEHHUE
MenneneeBa—Knaneiipona 1 BbIpaK€HUE Ul BHYTPEHHEN SHEPrUM. Y CIOBUSA MPUMEHHUMOCTHU
9TOM MOJENM: HHU3Kasg KOHLEHTpalusi YacTull, BBICOKME Temmeparypbl. BrlpaxeHnue nis
BHYTPEHHEH 3HEPruy OJHOATOMHOT'O UJEAIIBHOIO ra3a.

KBa3ucraTnuecknue U HECTATUYECKUE TIPOLIECCHI.

DOnemeHTapHas paboTa B TepMoarHaMUKe. Beruucienue paboTsl o rpaduky mpoiiecca Ha
pV-nuarpamme.

Tennonepenaya kak crnoco0 HM3MEHEHUS BHYTPEHHEW SHEpruu TEepMOIMHAMUYECKOMN
cucTeMsbl 6e3 coBepleHns paboThl. KOHBeKIMs, TEIONPOBOJHOCTb, U3TyUYEHHE.

KonnuectBo TemnoTsl. TemnoéMmkocTs Tenma. YaenbHas M MOJSpHas TEIIOEMKOCTU
BEIIECTBA. YpaBHeHHE Maiiepa. YenbHas TeEIUIOTa CropaHus ToIuikBa. Pacuér komuuecTBa
TEIJIOTHI ITpH Terutonepenaye. [lonstue o6 annadbaTHOM mporecce.



IlepBrlii 3ak0H TepMoAMHAMUKU. BHyTpeHHs:s sHeprus. KoanuecTBo TemaoThl U padoTa Kak
Mepbl U3MEHEHUSI BHYTPEHHEN SHEPTUH TEPMOJIMHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEpMOJMHAMMKH JJIi PABHOBECHBIX IPOLIECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJIUHAMHYECKOW CHUCTEMBI MPOXOJUT CIUHCTBEHHAs aauadara.
AOcoJroTHas TeMIiepaTypa.

BTopoii 3aKk0H TEpMOJAMHAMUKYU [JI1 HEPABHOBECHBIX IPOLECCOB: HEBO3MOXHO MEPENATH
TEIUIOTy OT OoJiee XOJIOAHOTO Tela K Oosiee Harpetomy Oe3 komneHcammu (Kiaysumyc).
HeobpaTumMocTh IPUPOTHBIX TIPOIECCOB.

[Tpunnumne! gerctBus TeroBbix MamuH. KIT/I.

MakcumansHoe 3HaueHue KII/. Hukn Kapho.

DKOJIOTHYECKHE aCHEeKThl MCIIOJIh30BAaHUS TETUIOBBIX ABUTaTeneil. TemioBoe 3arps3HeHue
OKpYKarollenl Cpeibl.

TexHuyeckne yCTpOMCTBA U TEXHOJOTHMYECKHE MPOLECCHI: XOJOAWIBHUK, KOHIUIMOHED,
TU3ENbHBIA U KapOIOpaTOpPHBIA JIBUTaTeNd, NapoBas TypOWHA, TOJYYEHHE CBEPXHUZKUX
TeMIeparyp, YTHWIM3ALHUS «TEIUIOBBIX» OTXOJOB C HCMOJB30BAHUEM TEIJIOBOTO HACOCa,
yTHIH3a1Us OMOOPTaHUYECKOTO TOTUIMBA JIJISl BEIPAOOTKU «TETUIOBOW» M DJIEKTPOIHEPTUH.

emoncmpayuu.

N3menenne TemriepaTypsl Py auadaTHIECKOM PAaCITUPEHUH.

BosgymnHoe orauso.

CpaBHEHHE YJIETbHBIX TEMIOEMKOCTEN BEILIECTB.

CriocoObl U3MEHEHUS BHYTPEHHEH SHEPTUH.

UccnenoBanue annabaTHoro mporecca.

KommbrorepHbie MOJEIH TEMIOBBIX IBUTATENCH.

Yuenuueckuit sxkcnepumenm, nadvopamopusvie padbomut, nPAKMUKyM.

N3Mepenne yaenbHOM TEeI0EMKOCTH.

HccnenoBanue npolecca OCThIBaHUS BELIECTBA.

UccnenoBanue annabaTHoro mpoiecca.

N3yueHnne B3aMMOCBSI3U PHEPIrUU MEKMOJIEKYJISIPHOIO B3aUMOJICHCTBUS U TEMIIEPATyphl
KUIIEHUS KUIKOCTEH.

Tema 3. Acpecammnsvie cocmosanusn eeuwecmea. Dazoevie nepexoowl.

[TapooOpazoBanue u KoHjAeHcauus. MchmapeHwe U KUIEHHE. YJIelbHas TEIUIOTa
napooopa3zoBaHusl.

Hacpimennple v HeHachllleHHble mnapbl. KadecTBeHHass 3aBUCUMOCTb IJIOTHOCTU M
JABJICHUS HACBIIICHHOTO Mapa OT TEeMIEpaTyphl, UX HE3aBUCUMOCTb OT 00bEMa HACHIIIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT ABJICHHUS B )KUIKOCTH.

BrnaxHocTh Bo3yxa. AGCOMIOTHAS U OTHOCUTEIbHAS BIaYKHOCTb.

TBépnoe Teno. Kpucrannmueckue u amopdublie Tena. AHU30TPOIUS CBOWCTB KPUCTAJLIOB.
[1naBnenue u KpuctaumM3anus. Y aenbHas TeroTa miasieHus. Cyonumanusi.

Hedopmaruu TBEpAOTrO Tenma. Pacrskenne u cxatue. Crnsur. Monyns FOnra. Ilpenen
yrnpyrux aehopMaiuii.

TemoBoe pacmmpenue KUAKOCTeH U TBEPABIX Tel, 00BEMHOE U IMHEHHOE paclIupeHue.
AHTapMOHU3M TEIJIOBBIX KOJIeOaHUI YacTHII BEIIECTBA KaK MPUYHHA TETIOBOTO PACIITUPEHUS TEI
(Ha KaUeCTBEHHOM YpPOBHE).

[IpeoOpazoBanue sHepruu B (Ha30BbIX MEPEXOaax.

YpaBHEHHE TEIIOBOTO OanaHca.

[ToBepxHocTHOE HaTshKeHHE. Koa(h(uUIMeHT MOBEpXHOCTHOTO HATsKeHUs. KanusispHbie
siBJIeHUs. J[aBieHre o MCKPUBIEHHOM MTOBEPXHOCTHIO kuakocTh. Dopmyia Jlamaca.



TexHuueckue YCTpPOMCTBA U TEXHOJOTMYECKHME TMPOIECChl: JKUJIKUE KPUCTAIUIbL,
COBpPEMEHHBIC MaTePUATIbI.

Jemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiiCTBa HACHIILIEHHBIX ITAPOB.

Kunenne. Kunenue npy noHW>KEHHOM JaBJICHUU.

N3mepenue cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OMBITHI ¢ MBUTHHBIMH TJIEHKAMHU.

CmauuBanue.

Kanwmnspusie siBneHust.

Mopenu HEHbIOTOHOBCKOM KHIKOCTH.

Crioco6b1 U3MEPEHUS BIAKHOCTH.

UccnenoBanue HarpeBaHus U MUIABJICHHS KPUCTATMYECKOTO BEIIECTBA.

Bunel nedopmannii.

Ha6nronenue mansix aedopmariuii.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomel, npaKkmuxym.

N3yuenne 3aKkOHOMEPHOCTEN UCITAPEHUS KUIKOCTEN.

N3mepenue yaenbHOM TEIIOTHI IUIABJICHUS JIbA.

N3yueHune CBOKCTB HACHIIIEHHBIX MTAPOB.

N3mepenune abCOMOTHON BIKHOCTH BO3AyXa U OIEHKA MACChI MTAPOB B MTOMEIICHUH.

N3mepenune koa¢dunnenTa moBepXHOCTHOTO HATHKEHUS.

N3mepenne moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMaIiiil pe3NHOBOr0 00pasiia OT MPHIIOKEHHOH K HEMY
CHJIBL.

Pa3znena 4. DiiekTpoauHamMuka.

Tema 1. Dnekmpuueckoe noe.

OnekTpu3anus Ten U e€ MPOSIBICHUs. DJIEKTpUUYECKUU 3apsan. J(Ba BUAA 3IEKTPUUYECKUX
3aps10B. [[poBOAHUKH, TUAIEKTPUKH U TOIYIPOBOIHUKHU. DIIEMEHTAPHBIN AIEKTPUUECKUH 3apsii.
3aKOH COXpaHEHUs IEKTPUUECKOTO 3aps/aa.

BzaumoperictBue 3apsnoB. Toueunsie 3apsabl. 3akoH KyioHa.

Onektpuueckoe nose. Ero neicTere Ha 31eKTPUYECKUE 3apsi/bl.

Hanpsok€anocts  anektpuueckoro mosst. [IpoOubiit 3apsn. JluHuM HanpsokEHHOCTH
ANEKTPUYECKOT0 N0JisL. OTHOPOJHOE FIEKTPUUECKOE MOJIE.

[ToTeHManbHOCTh 3MEKTPOCTATUYECKOTO MOJIA. Pa3HOCTh MOTEHUMANIOB U HAIpSHKEHUE.
[ToreHunanpHas 3HEPrus 3apsa B 3JEKTPOCTATUUYECKOM MoJie. [loTeHIman 3neKkTpocTaTuuecKkoro
noys. CBsA3b HANPSHKEHHOCTU MOJS M PA3HOCTU MOTEHLMAIOB ISl 3JIEKTPOCTATUYECKOTO MOJIA
(KaK OJJHOPOJHOTO, TaK U HEOJAHOPOIHOTO).

[IpuHUHMI Cyneprno3uIuU IEKTPUYECKUX MTOIEH.

[Tone toueunoro 3apsima. Ilome paBHOMepHO 3apspkeHHOUW cdepbl. Ilonme paBHOMEpHO
3apshkeHHOro 1o o0BEMy miapa. I[lome paBHOMEpHO 3apsKEHHOW OECKOHEYHOM TUIOCKOCTH.
Kaptunbl nuHMi HaNpsHKEHHOCTU ATUX MOJIEH M SKBUIIOTEHIUAIBHBIX TOBEPXHOCTEH.

[IpoBOAHMKY B 3IEKTPOCTATUUECKOM I0JIE. Y CIOBUE PABHOBECHUS 3apsJIOB.

JIMBIEKTPUKH B 3JIEKTPOCTATUUECKOM MOoJI€. JuanexTpruieckas MpOHUIIAEMOCTh BEIECTBA.

Konnencarop. DNeKTpoEMKOCTh  KOHJEHCATOpA. DNEeKTPOEMKOCTh  IUIOCKOTO
KOHJIEHCATopa.

[TapannensHoe  coenuHeHue  KoHaeHcaTopoB.  IlocnenoBarenbHOoe — cOeqUMHEHUE
KOHJIEHCATOPOB.



DHeprus 3aps>KeHHOTO KOHJIEHCATOPA.

JIBr>KeHUE 3apsiKEHHOM YaCTULIBI B OJTHOPOJHOM 3JIEKTPUYECKOM ITOJIE.

TexHuueckre yCTpONCTBa M TEXHOJOTHYECKHE IMPOIECCHI: JIEKTPOCKOI, 3IIEKTPOMETD,
ANIEKTPOCTATUYECKAS 3aIUTA, 3a3eMJICHUE ICKTPONPrOOPOB, KOHACHCATOPHI, TeHepaTop BaH ne
I'paada.

Jemoncmpayuu.

YCTpOoUCTBO M IPUHLUII JEHCTBUS dJIEKTPOMETPA.

DIEKTPUUYECKOE T0JI€ 3aPSHKCHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3apsKCHHBIX TUIACTHH.

Mogenb anexkTpocTaTudeckoro reneparopa (Ban ne ['paada).

[IpoBOAHUKH B 3IEKTPUYECKOM IOJIE.

DNeKTpocTaTUYEeCKas 3aluTa.

YCTpolCTBO M ACMCTBHE KOHJEHCATOPA MOCTOSHHOW M IEPEMEHHON EMKOCTH.

3aBUCUMOCTD AIEKTPOEMKOCTH TIIIOCKOTO KOHJIEHCATOPA OT TUIOIIAAH TIJIACTHH, PACCTOSTHUS
MEXTy HUMH U TUAJIEKTPUIECKON MPOHUIIAEMOCTH.

DHEeprus AMEKTPUIECKOTO TOJIS 3apsKEHHOTO KOHEHCATOPa.

3apsnka v pa3psiika KOHASHCaTOpa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomuol, npaKmuxym.

OreHka CJI B3auMOJICHCTBUS 3apsyKEHHBIX TETT.

HaGnronenue mpeBparieHus: SHEPTuu 3apsHKEHHOTO KOHJIEHCATOPA B DHEPTHIO M3ITydCHUSI
CBETOIMO/1A.

N3ydenune nmpoTekaHus TOKa B LEMH, COJIEpk KA KOHACHCATOP.

Pacnipeniennienne pa3sHOCTH TOTEHUUANOB (HANpsOKEHWS) TMPH  IOCIIEIOBATEIHLHOM
COEIMHEHUH KOH/IEHCATOPOB.

HccnenoBanue paspsga KOHACHCATOPA Yepe3 pE3UCTOP.

Tema 2. Ilocmoannwlil IneKmpuyecKuii mok.

Cuina toka. [TocTosIHHBIN TOK.

VYcnoBus CyHIECTBOBAHMSI IOCTOSIHHOIO — AJIEKTPHUYECKOrO TOKA. VICTOUHMKHM TOKA.
Hamnpsoxenue U u DJ1C &.

3akon OMa Jyis yyacTKa LEeIH.

DIEKTPUYECKOE CONIPOTUBIIEHUE. 3aBUCUMOCTh COIPOTUBIICHUS OJJHOPOIHOTO IIPOBOTHUKA
OT €ro JJIMHBI U IUIOIIA/IU MTONIEPEUHOI0 CEYEHUs. Y IeTbHOE COIPOTUBIICHNE BEILECTBA.

[locnenoBarenbHOE, MapaliebHOE, CMEIIAHHOE COEIUHEHHUE IPOBOJHHUKOB. Pacuér
pa3BeTBIEHHBIX deKTpuueckux nenei. [Ipasmna Kupxroda.

PaGora snexrpuyeckoro Toka. 3akoH J[xoyna—Jlenna.

MouiHOCTh 3JEKTPUYECKOTO TOKA. TernoBast MOUTHOCTb, BbIJIEsIEMAsl HA PE3UCTOPE.

O/1C 1 BHyTpeHHEe CONPOTUBIICHUE UCTOYHHKA TOKa. 3aKkoH OMa JiIsl OJIHOH (3aMKHYTOI)
ANEKTPUYECKOM 1enu. MOomHOCTh UICTOUHUKA TOKA. KOopoTKoe 3aMbIkaHue.

KonneHcarop B 11enu NOCTOSIHHOTO TOKa.

TexHnueckre yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECChl: aMIepMeTp, BOJIbTMETD,
peocTaT, CUETUMK IEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepenue cuibl TOKa U HAPsHKEHUSL.

HccnegoBanue 3aBUCUMOCTH CHJIBI TOKa OT HANPSKEHHUS] NS PE3UCTOPa, JIAMIIBI
HaKaJIUBaHUs U CBETOJHO/IA.

3aBUCUMOCTb COMPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAAH
MOINEPEYHOI0 CEYEHHUsl U MaTepHaa.



HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT COMIPOTUBJICHUS MPU MOCTOSIHHOM HAMPSKEHUH.

[Ipsimoe m3mepenune DJIC. KopoTkoe 3aMblkaHUE rajibBaHUYECKOIO AJIEMEHTA M OLIEHKa
BHYTPEHHETO COIPOTUBIICHUS.

Crnioco0bl coenmHeHUs UCTOYHUKOB ToKa, DJIC Oarapei.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXIY MOJIIOCAMH UCTOYHHKA TOKA OT CUJIBI TOKA B
LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

HccnenoBanue cMEIIaHHOTO COEIMHEHUST PE3UCTOPOB.

N3mepenue yaenbHOTO COMPOTUBIICHUS TPOBOTHUKOB.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HAMPSDKEHUS IS JIAMITbI HAaKaTUBaHUSL.

YBenuueHue npejenia u3MEpeHus amnepMeTpa (BOJIbTMETPA).

N3mepenune 3/1C u BHYTpEHHETO CONMPOTUBIICHUS UCTOYHUKA TOKA.

Uccnenoanue 3aBucumoct 3/]C raipbBaHUYECKOT0 3JIEMEHTA OT BPEMEHH MPU KOPOTKOM
3aMBIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIMATIOB MEXIY MOJMFOCAMH UCTOYHHMKA TOKA OT CUJIBI TOKA B
TICTIN.

HccnenoBanue 3aBUCUMOCTH TIOJIE3HONW MOTITHOCTHA MCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

DneKkTpuyeckass TMPOBOAUMOCTh PA3IMYHBIX BEHIECTB. OJEKTPOHHAS MPOBOIUMOCTH
TBEPIBIX ~ METAJUIOB.  3aBHCHMOCTh  COMPOTHBJIEHUS  METAJIOB  OT  TEMIIEPaTypHI.
CBepXnpoBOAUMOCTb.

DIIEKTPUYECKHUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[MonynpoBoanuku. CoOCTBeHHass W MpPHUMECHas MPOBOJUMOCTb IOJYIPOBOIHHUKOB.
CaoiictBa p—n-niepexona. [TomynpoBoHUKOBBIE PHUOOPHI.

DJIEKTPUYECKUI TOK B DJIEKTPOJUTAX. DJIECKTPOJUTHYECKAS TUCCOLMAIUS. DIJICKTPOJIU3.
3akonsl Dapanest A1d SIEKTPOJIN3A.

DJIeKTpUYeCKril TOK B razax. CaMOCTOATENbHBIM M HECAMOCTOSITENIbHBIA pa3psi.
Paznuynbie THIBI caMOCTOsITENbHOTO pa3psna. Monuus. [lna3ma.

Texnuueckre yCTpOWCTBa W MPAKTUYECKOE MPUMEHEHHE: Ta3opa3psAHbIe JIaMIIbI,
AIIEKTPOHHO-JTy4eBasi TPyOKa, MOIYHNPOBOAHHUKOBBIE NMPUOOPHI: WO, TPaH3UCTOp, (poTomuon,
CBETO/IMOJ, TallbBaHWKa, padUHUPOBAHUE MEIU, BBIIUIABKA AQIOMUHHUSA, AJIEKTPOHHAS
MHUKPOCKOTIHSL.

Hemoncmpauuu.

3aBUCHUMOCTh CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTD AJIEKTPOJIUTOB.

3akoHsbl 2nekTpoauza Oapazes.

HckpoBoii pa3psia v IpoOBOAUMOCTh BO31yXa.

CpaBHeHHE MPOBOAUMOCTH METAIJIOB U MOJIYIIPOBOJIHUKOB.

OHOCTOPOHHSSI TPOBOJIUMOCTD AUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxym.

Habmronenue snextponusa.

N3mepenue 3apsiga 0THOBAJIEHTHOTO HOHA.

HccnegoBanue 3aBUCUMOCTH COITPOTHUBIICHUS] TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH IUOJA.

Du3uyecKHil MPAKTUKYM.

CriocoObl u3MepeHust GU3MUECKUX BEIMUUH C MCIIOIH30BAHHEM aHAJIOTOBBIX U MU(PPOBBIX
W3MEpPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUYUKOBBIX CHCTeM. AOCOJIOTHBIE U



OTHOCHUTEIIbHBIE  TOTPEIIHOCTH  M3MepeHHd  (us3uueckux BenuuyuH. OIleHKa  TpaHuMIl
IIOIPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX H3MEPEHUM, HCCIIETOBAHNI 3aBUCUMOCTEH (PU3MUECKUX BEINYHH,
MpOBEpKa MPEATIOKEHHBIX THIOTE3 (BbIOOp M3 padoT, OMHMCAHHBIX B TEMAaTHYECKUX pa3zeax
«YUEeHUYECKUM IKCTIEPUMEHT, JIa0OPATOPHBIEC PAOOTHI, MPAKTUKYM)).

MexnpeamerHble CBSI3HU.

Nzyuenne kypca ¢usuku yrayonéaHoro ypoBus B 10 kimacce ocymecTBiseTcs ¢ yd€ToM
COJIEp’KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mestcnpeomemmnvie nonamusa, c6A3aHHbIE C UIYUECHUEM MEMO008 HAYUHO20 NO3HAHUA:
SIBIICHHWE, Hay4yHbId (pakT, rumoresa, Qu3nyeckas BeIMYMHA, 3aKOH, Teopus, HaOIIOJCHHE,
AKCIEPUMEHT, MOJIEIUPOBAHUE, MOJIEIb, U3MEPEHNE, IOTPEILIHOCTH U3MEPEHUN, U3MEPUTENbHbIE
puoopsl, HUPpoBas 1adopaTopusl.

Mamemamuka: peiieHue cucteMbl ypaBHeHui. Jlunelinas QyHkuus, mapaboua,
runep6oia, ux rpaduky u cBoiictsa. TpuronoMmerpuyeckue QyHKIIMH: CHHYC, KOCUHYC, TAHT'€HC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. BEKTOphl M HMX MPOEKIUH Ha OCU
KOOPJUHAT, CJI0KEHUE BEKTOPOB.

Buonozua: mexanndyeckoe JBUKEHHE B KUBOU mpupoae, nuddysus, ocMoc, TemioooMeH
KUBBIX  OPraHU3MOB, TEIUIOBOE  3arpsA3HEHHE  OKpYXarollel  cpedpl,  yTUIM3anus
OMOOPraHNYECKOT0 TOILJIUBA JJISI BBIPAOOTKH «TEIUIOBOW» M 3JEKTPOIHEPTUH, MOBEPXHOCTHOE
HaTSKEHHE U KallWJUIIpHBIE SBJICHUS B PUPOJIE, JEKTPUUECKUE SBICHUS B )KUBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHWE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, oJydeHHe HaHOMAaTepHalloB, TETJIOBbIE CBOMCTBA TBEPABIX TN, JKUJIKOCTEH U
ra3oB, JKUJKHE KPHUCTAUIbl, OJJEKTPUYECKHUE CBOMCTBA METANIOB, 3JEKTPOJIUTHUYECKAS
JiCCOLIMaIus, TalbBaHUKA, JIEKTPOHHAS MUKPOCKOTIHS.

T'eozpagpua: BnaxxHOCTh BO3/yXa, BETPhI, 0APOMETP, TEPMOMETD.

Texnonozua: npeoOpa3oBaHue IBUKEHHI C UCIIOIb30BAHUEM MEXAaHU3MOB, YUET CYXOro U
KUJAKOTO TPEHHUS B TEXHUKE, CTATUYECKHE KOHCTPYKIMH (KPOHIUTEHH, peméryarbie
KOHCTPYKIMH), UCIIOJIb30BaHUE 3aKOHOB COXPAaHEHUSI MEXaHUKU B TEXHHUKE (THPOCKOII, BOJIOMET
U Jpyrue), JBUTaTellb BHYTPEHHETO CropaHus, MapoBas TypOMHa, OBITOBOI XOJIOJWUJIBHUK,
KOHJUIIMOHEP, TEXHOJIOTUU TOJYYEHHUsST COBPEMEHHBIX MaTepuajoB, B TOM  4YHCIE
HAaHOMATEPUAJIOB, W  HAHOTEXHOJIOTUH,  DJEKTPOCTATHYeCKas  3alluTa,  3a3eMJICHHE
ANIEKTPOTPUOOPOB, Ta30PA3PSIHBIC JAMIIbI, ITOIYIPOBOJHIUKOBBIE TPUOOPHI, TAIbBAHUKA.

INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE HA YPOBHE
CPEJJHEI'O OBIIET'O OBPASOBAHUAJIMYHOCTHBIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIbTATBI
JIn4HOCTHBIE pe3y/IbTaThl OCBOEHUs ydeOHOoro npeamera «DU3uKkay JA0KHBI OTpaxaThb
TOTOBHOCTb U CIIOCOOHOCTh OOYYAIOIIMXCSI PYKOBOJICTBOBATHCS C(OPMHUPOBAHHONW BHYTpPEHHEH
MO3ULMEN JIMYHOCTH, CUCTEMOM IICHHOCTHBIX OpPHMEHTAlMi, IO3UTUBHBIX BHYTPEHHUX
yOeXJICHUH, COOTBETCTBYIOUIMX TPAJUIMOHHBIM IIEHHOCTSAM  POCCHHMCKOTO  OOIIecCTBa,
pacIIMpEeHUE KU3HEHHOTO OMbITa M ONBITA JEATEIBHOCTH B IPOLECCE pEAIN3allid OCHOBHBIX
HaIPaBJIEHUH BOCIIMUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:
rpakKIaHCKOr0 BOCTIMTAHMSA:
e CchOPMHUPOBAHHOCTh TPAXKIAHCKONW TMO3MLIMU OOYYaIOUIerocsi Kak akTUBHOTO U
OTBETCTBEHHOT'O YIEHA POCCUHCKOTO OOIIEeCTBA;



® [IPUHATHE TPAJAULIMOHHBIX OOIIEUETIOBEUECKUX I'YMAHUCTUYECKUX U JEMOKPATUYECKUX
IIEHHOCTEH;
® TOTOBHOCTH BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX IPAXKTAHCKOTO OOIIECTBA,
y4acTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHON OpraHu3aluu;
® yMEHHE B3aMMOJICHCTBOBATh C COLMAJIBHBIMU HHCTUTYTaMU B COOTBETCTBUU C HX
(GyHKIMSMU ¥ Ha3HAYCHUEM;
® TOTOBHOCTb K T'YMaHHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH.
NATPHOTHYECKOT0 BOCIIUTAHUS:
e chOpPMHUPOBAHHOCTH POCCHUCKOM IPaKIaHCKOW UICHTHYHOCTH, MATPUOTU3MA;
® I[IEHHOCTHOE OTHOILIEHUE K TrOCYAAPCTBEHHBIM CHMBOJIAM, JOCTHIKEHUSAM POCCHUICKUX
y4€HBIX B 007aCT (PU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
e c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUHUECKOTO TIOBE/ICHUS;
e CrocoOHOCTbH OLIEHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIE PEIICHUS], OPUEHTUPYACh
Ha MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U IEHHOCTH, B TOM YHCJIE B JESITEIbHOCTH YUEHOTO;
® 0CO3HaHHE JUYHOTO BKJIAJa B IOCTPOEHHUE YCTONYMBOTO OYIyIIETO.
3CTeTUYECKOr0 BOCIIMTAHMSA:
® DOCTETHMYECKOE OTHOUIEHHWE K MHpPY, BKJIIOYas 53CTETUKY HAy4yHOrOo TBOPYECTBA,
MPUCYIIETO (PU3NYECKOI HayKe.
TPYAOBOI0 BOCIIMTAHMA:
® UHTEpeC K pa3NuyHbIM chepam NpodeccCUOHATbHON IESITEeNbHOCTH, B TOM YHCIIE
CBSI3aHHBIM ¢ (PM3MKOW W TEXHUKOW, YMEHHUE COBEpIIaTh OCO3HAHHBIN BHIOOp Oymyrieit
npodeccuu U pearr30BbIBaTh COOCTBEHHBIE KU3HEHHbBIE TUIAHBI;
® TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHMIO B 00JaCTH (PU3HKHU Ha
NPOTSKEHUU BCEH JKU3HMU.
IKOJIOTHYE€CKOr0 BOCIIMTAHMSA:
e c(hopMUPOBAHHOCTH SKOJIOTHYECKON KYyJIbTYphl, OCO3HAHHE TIJI00AJLHOTO XapakTepa
9KOJIOTMYECKUX MPooIIeM;
® I[JJAaHUPOBAaHUE U OCYIIECTBIICHUE JIEHCTBUI B OKpYXKalolleil cpesie Ha OCHOBE 3HAHUS
1enei ycTOWYMBOro pa3BUTHS YEJIOBEUECTBA;
® pacIIUpeHHe ONbITa JAEATEIbHOCTU O3KOJOTHYECKOW HaNpaBlIEHHOCTH Ha OCHOBE
MMEIOIIUXCS 3HAHUIM 10 (PHU3HUKE.
HEHHOCTH HAYYHOI0 MO3HAHUS:
e chopMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BuTUs HU3NUECKON HAYKH;
® 0CO3HAHHE IICHHOCTH HAaY4YHOH JesITeNbHOCTH, TOTOBHOCTH B MPOLIECCE HU3YyYCHUs
(GU3MKM  OCYIIECTBJIATH  NPOEKTHYIO W HCCIEAOBATEIbCKYIO  JESATEIbHOCTh
WHAWBUYAIbHO U B TPYIIIE.

METANIPEIMETHBIE PE3YJIbTATDBI
Ilo3naBaTenbHBIE YHMBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS
ba3oBble Jornvyeckue 1eMCTBHS:
® CaMOCTOATENHHO (POPMYIHUPOBATH M aKTyaIM3UPOBATh MpoOIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;
®  OIPENENATh LEU IEATEIIbHOCTH, 3a/1aBaTh [MAPAMETPhl U KPUTEPUU UX JIOCTHKECHUS,



BBISBJIAITh 3aKOHOMEPHOCTH M MNPOTHBOPEYHMS B pacCMaTPUBAEMBIX (PU3MUYECKHX
SIBIICHUSX;

pa3pabarbiBaTh IUIaH pEHICHUS NpoOJaeMbl C y4€TOM aHalu3a HMEIOIIUXCS
MaTepUaIbHbIX U HEMAaTEPUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JCATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISM,
OLICHUBATh PUCKHU ITOCIIEACTBUH AEATEIBHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH pabOTy B YCIOBUSAX PEaTbHOrO, BUPTYAJIbHOIO U
KOMOMHHPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NIPU PELICHUH KU3HEHHBIX MPOOIeM.

ba3oBble uccienoBarebCcKue AeiiCTBUS.

BIIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHSATHAMHU U METOJIaMH (DU3UIeCKO
HayKH;

BIIJICTh HABBIKaMHU Y4eOHO-MCCIIE0BATEIHCKOM U MPOSKTHOM JESATSIILHOCTH B 001aCTH
(U3HKYN, CIIOCOOHOCTHIO W TOTOBHOCTBIO K CaMOCTOSTEIBPHOMY TOWCKY METOJIOB
pemieHus 3aaad  (U3HYECKOTO COJICPKAHUS, TPUMEHCHHIO pA3JIMYHBIX METOJIOB
MTO3HAHUS;

BIIQJICTh BUJAMHM JICITEIHHOCTH IO TMOJy4EHUIO HOBOTO 3HAHHS, €r0 WHTEPIIPETAIIHH,
MPeoOPa30BAHMIO M PUMEHEHHIO B PA3IMYHBIX YICOHBIX CHTYAIUSX, B TOM YHCJIE TIPU
CO3/ITaHUHU Y4EOHBIX TPOEKTOB B 00JaCTH (HU3UKH;

BBISIBIISATh TPHUYUHHO-CJICJICTBCHHBIC CBS3M W aKTYaJU3UPOBATh 33Jlady, BBIJIBHIaTh
rUnoTe3y e€ peueHus, HaX0IuTh APIYMEHTHI 7S I0Ka3aTeIbCTBA CBOUX YTBEPKACHUM,
3a/1aBaTh NapaMeTpbl U KPUTEPUH PELICHMUS;

aHAJIM3UPOBATh IOJYYCHHBIE B XOJ€ pELICHUs 3aJayd PpPe3ylbTaTbl, KPUTUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHUE B HOBBIX YCIIOBUSX;
CTaBUTh U POPMYJIUPOBATH COOCTBEHHBIC 3a7]a4K B 00pa30BaTEIbHOM JEATEILHOCTH, B
TOM YHUCJIE IPU U3YYCHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETb NEPEHOCUTH 3HAHUA MO (PU3UKE B IPAKTUUYECKYIO 00J1aCTh KU3HEACSITEIbHOCTH;
yYMETb UHTETPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE U1, IIpe/yIaraTh OPUTrHHAIbHbIEC MTOAXO0AbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

PabGora ¢ undopmanueii:

BJIaJICTh HABBIKAMH TOJyYeHUs HH(POpMAIu GHU3NIECKOTO COAEPIKAHUS U3 HCTOUHUKOB
pa3HbIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBISTH MOWCK, aHAJIM3, CHCTEMATHU3AIMI0 U
HHTEPIPETAHMIO HHPOPMALIMK Pa3IHYHBIX BHIOB U ()OPM MPEACTABIICHUS;

OIICHUBATh JJOCTOBEPHOCTh MH(OPMAIIHH;

WCTIOJIb30BaTh CPEICTBA HH(POPMAIMOHHBIX W KOMMYHUKAIMOHHBIX TEXHOJIOTUH B
pCIlICHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX W OPraHMU3alMOHHBIX 331ad ¢
cOONIIOJICcHHEM  TpeOOBaHWI  JPrOHOMHKH, TEXHHKH OC€30MaCHOCTH, THTHCHBI,
pecypcocOepexeHrs, MPaBOBBIX W JTUYECKUX HOPM, HOPM HWH(OPMAIIMOHHOMN
0€30IMacHOCTH;

CO3/1aBaTh TEKCThI (PU3MYECKOTO COJCpPKAHUS B Pa3IUYHBIX Qopmarax ¢ y4éTom
Ha3HAYCHUS WH(POPMALMU W [EJIICBOM ayIUTOPUH, BBIOMpas ONTHUMAIbHYI (opmy
MPEJCTABICHNS U BU3yaIH3allNH.

KoMMmyHuKaTHBHBIC YHUBEpPCaIbHbIE y4eOHbIE JeHCTBHUA:



OCYIIIECTBIISTH OOIIEHNE Ha ypOoKaX (PU3HKHU ¥ BO BHEYPOUHOU JIEATEIBHOCTH;
pacrno3HaBaTh MPEANOCHUTKH KOH(MIMKTHBIX CUTYAIlMi U CMSATYaTh KOH(QIHKTHL;
Pa3BEPHYTO M JIOTUYHO M3JIaraTb CBOXO TOYKY 3PEHHS C MCIIOJIb30BAaHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIIOJIH30BATh MIPEUMYIIECTBA KOMAHAHOW U MHAUBUIYATHHON paOOTHI;
BBIOMPATh TEMATUKY M METOJbI COBMECTHBIX JIEHCTBUH C yU4E€TOM OOIIUX MHTEPECOB U
BO3MOKHOCTEH KaKJIOTO WICHA KOJUIEKTUBA,

NPUHUMATh UEJIU COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBaTh M KOOPJIMHHPOBATH
JEUCTBUA TO €€ JNOCTMIKEHHIO: COCTABJATH IUIAH JACHCTBUM, paCIpelesiThb POJU C
y4€TOM MHEHHUH YJaCTHUKOB, 00CYXIaTh pe3yabTaThl COBMECTHOM padOTHI;

OIIEHMBATh KauyeCTBO CBOErO0 BKJIaJa M KaXJIOr0 YJYaCTHHKA KOMAaHJIbI B OOUIUi
pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE MTPOEKTHI, OLIEHUBATh UAEH C MO3ULMN HOBU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJIATh MO3UTHUBHOE CTPATETHMYECKOE IOBEJACHUE B PA3JIMYHBIX CHTYalUsX,
MPOSIBIISITH TBOPYECTBO U BOOOpakeHUE, OBITh MHUITHATHBHBIM.

PeryasiTuBHblEe yHUBeEpcaibHbIe Y4eOHbIE 1eHCTBHS

Camoopranuszaums:

CaMOCTOSITEIIBHO OCYIIECTBIISITh IIO3HABATEIHHYIO JIEATEIPHOCTh B 001acTH (PU3UKU U
ACTPOHOMMH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U GOPMYIUPOBATH COOCTBEHHBIE 3a1a4H;
CaMOCTOSITEJIBHO COCTABJISITh IUIAH PELIeHUs] pacu€THBIX U KaUeCTBEHHBIX 3ajay, IJIaH
BBITIOJIHEHUS MPAKTUYECKON paboOThl ¢ y4ETOM HMEIOIIUXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHHI;

JlaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;

paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHU;

JIeaTh OCO3HAHHBIN BBIOOD, ApTyMEHTHPOBATh €0, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 3a
pelieHue;

OIICHUBATh MIPUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (POPMUPOBAHHUIO M TPOSIBIICHUIO JPYAULMUA B 00MacTu (PU3UKH,
MTOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLUMOHAIbHbII HHTEJJIEKT:

J1aBaTh OLIEHKY HOBBIM CUTYaIlUsIM, BHOCUTb KOPPEKTUBBI B JAEATEIBHOCTb, OLICHUBAThH
COOTBETCTBHUE PE3yJIbTATOB LIETSIM;

BJIaJIeTh HAaBbIKAMHM IO3HABATEIbHOM peQUeKCUM KaK OCO3HAHUS COBEpLIAeMbIX
JEUCTBUI M MBICIMTENbHBIX IIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUI;

UCIOJb30BaTh NPUEMBI peIeKCUN AJIS OLICHKU CUTYallH, BEIOOpA BEPHOTO PELICHMUS;
YMETbH OLIEHUBATh PUCKHU U CBOEBPEMEHHO NIPUHUMATD PELICHHUS 10 UX CHUKEHUIO;
MIPUHUMATh MOTUBBI U apIYMEHTHI IpYTUX MIPU aHAJIU3€ PE3YJbTaTOB JEATEIbHOCTH;
MIPUHUMATh ce0s, MOHUMasi CBOM HEOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U aPTYMEHTHI IPYTUX [P aHAIN3€E PE3YJIbTaTOB JESATEIbLHOCTH;
MIPU3HABATH CBOE MPABO U MPaABO JPYrHX Ha OMIMOKH.

B mporecce nocTHXKEHHS JTUYHOCTHBIX PE3yNbTaTOB OCBOCHHS MPOTpaMMbI MO (U3MKE s
YPOBHS CpeqHero o0mero oopa3zoBaHus y 00y4JaroIMXCsl COBEPIICHCTBYETCS SMOIIMOH ATTBHBIN
WHTEJUIEKT, IPeanoiararomuii chopMUPOBAHHOCTD:



CaMOCO3HAHUS, BKJIIOYAIOIIETO CHOCOOHOCTh IIOHMMAaThb CBOE 3MOLIMOHAIBHOE
COCTOSIHWE, BUJIETh HANIPABJICHUS PAa3BUTHS COOCTBEHHOM SMOIIMOHAILHON chepbl, ObITH
YBEpPEHHBIM B ce0e;

CaMOPETYIMPOBAaHUS,  BKJIIOYAIOIIETO  CaMOKOHTPOJb,  YMEHHE  NPUHUMATH
OTBETCTBEHHOCTH 32 CBOE IMOBEICHUE, CIIOCOOHOCTD aIalTHPOBATHCS K IMOIIMOHAITEHBIM
M3MEHEHHSIM U TPOSIBIISITH THOKOCTH, OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHBALlMH, BKJIIOYAIOUICH CTPEMJICHHE K JOCTIDKEHHUIO LEJIU U YCIIEXY,
ONITUMU3M, HHUIIMATUBHOCTh, YMEHHUE JACHCTBOBATH, MCXOIS U3 CBOMX BO3MOKHOCTEH;
AMIIATUH, BKJIIOYAIOMIEH CIIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHUE JPYTHX,
YUUTBIBATh €T0 TPH OCYIIECTBICHWH OOIIEHHs, CIHOCOOHOCTh K COYYBCTBUIO U
COTIEPEIKUBAHHIO;

COLMANBHBIX HABBIKOB, BKJIIOYAIOMIMX CIMOCOOHOCTH BBICTPAaWBaTh OTHOIICHUS C
JIPYTUMH JIFOABMH, 3a00THTHCS, IPOSIBIISITh MHTEPEC U pa3peraTh KOHQIUKTEHIL.

I[NPEJAMETHBIE PE3VJIbTATDBI
K xoniy obyuenus B 10 knacce npeiMeTHbIE Pe3yNbTaThl HA YrIIyOJEHHOM YPOBHE JOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUaIOUINXCS YMEHHI:

MMOHUMATh POJb (PU3UKH B DKOHOMHUYCCKOW, TEXHOJOTHUYECKOM, HKOJOTHUECKOM,
COITMATIPHOM W 3TUYECKOU cepax ACATEIHHOCTH YEIOBEKa, POJIb U MECTO (DU3UKU B
COBPEMEHHOM HaAyYHOW KapTUHE MUPA, 3HAYECHUE ONNCATEIBbHOM, CHCTEMATH3UPYIOLIEH,
OOBSCHUTEIIBHOW M TMPOTHOCTUYECKOW (YHKIMNA (PU3MUECKOM TEOPUHM — MEXaHUKH,
MOJIEKYJIAPHON (PU3UKHU U TEPMOJUHAMUKH, POITH PU3NUIECKON TEOPUH B (GOPMHUPOBAHUH
MPEACTABICHUHN 0 PU3NUECKON KapTUHE MUPAa;

pa3nuyath yCIOBHUS MPUMEHUMOCTH MoJienel (U3MUecKuX Tel U MPOLEeCCOB (SBICHUI):
MHEepLHaNbHasl cHUCTeMa OTCYETa, aOCOJIOTHO TBEPJOE TEJIO0, MaTepualbHas TOYKa,
PaBHOYCKOPEHHOE JBMKEHHUE, CBOOOHOE MaJeHHEe, aOCOIOTHO ynpyras nedopmanms,
abCOIIOTHO ypyroe u abCOJIFOTHO HEYNPYTOe CTOJIKHOBEHHUS, MOJEIH Ira3a, )KUJIKOCTH
1 TBEPIOTO (KPUCTAJUIMUECKOT0) Teja, MAealbHbIN ra3, TOUCUHbIH 3aps/, 0JHOPOIHOE
ANIEKTPUYECKOE I0JIE;

pasznuyath yciaoBHs (TFpaHUIBl, 00JacTH) MNPUMEHUMOCTH (U3HUECKUX 3aKOHOB,
MOHUMAaTh BceoOlui Xapakrep (QyHIAMEHTANbHBIX 3aKOHOB U OrPaHUYEHHOCTH
WCI0JIb30BAHUS YACTHBIX 3aKOHOB;

aQHAJIM3UPOBATh M OOBACHATh MEXAHUYECKUE TPOIECCHl U SIBICHUS, HCIOJIb3YS
OCHOBHBIE TIOJIOKCHHSI M 3aKOHbl MEXaHUKU (OTHOCHTEIHHOCTh MEXaHWYECKOTO
IBUKEHHS, (POPMYJbI KMHEMAaTUKA PaBHOYCKOPEHHOTO JBIKEHHUS, MpeoOpazoBaHUs
lanunest a1 CKOPOCTH U MepeMeleHus, 3aK0HbI HpI0TOHA, TPUHIIMIT OTHOCUTETBFHOCTH
lanunes, 3akOH BCEMUPHOTO TSITOTEHMS, 3aKOHBI COXpPAaHEHHS HUMITyJabca U
MEXaHUYECKOM PHEPTHH, CBA3b pabOThI CHIIBI C U3MEHEHHEM MEXaHWYEeCKOW SHepruu,
yCIIOBUSL paBHOBECHS TBEPAOTrO TeNa), MPU STOM HCIOIB30BATh MAaTEMaTHYECKOE
BBIpOKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS MPUMEHUMOCTH (PH3MYECKUX 3aKOHOB:
npeoOpazoBanuii ['anunes, BTOPOro © TPEThEro 3akOHOB HBIOTOHA, 3aKOHOB
COXpPaHEHHUS UMITYJbCa U MEXaHNYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;
aQHAIM3UPOBATh M OOBSACHATH TEIUIOBBIE MPOIECCHl M SIBICHUS, MCIOIb3yS OCHOBHBIE
nostoxkennst MKT 1 3akoHBI MONIEKYISIPHON (PU3UKU U TEPMOIMHAMUKH (CBSI3b JABICHUS
UJCeabHOTO Ta3a CO CpelHed KWHETHYeCKOW SHEeprued TemsioBOro MABMKCHUS U
KOHIIEHTpAIIMEeH ero MOJIEKYI, CBSI3b TEMIIEpaTypPhI BEIECTBA CO CPETHEN KNHETHIECKOH
SHEpPrueil TEIIOBOTO [BMIKEHHS €ro YacTHll, CBS3b HAaBJIICHUS HACAIBHOTO Tas3a C



KOHUEHTPALMEN MOJIEKYJ U €r0 TEMIIEpaTypoi, ypaBHeHne MeHneneesa—Kiarneiiposa,
NIEPBBIA 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHUS PHEPIUH B TEIUIOBBIX IIPOLIECCAX),
[P 3TOM HCIIOJIb30BATh MAaTEMaTHYECKOE BBIPAKEHHE 3aKOHOB, YKa3blBaThb YCJIOBHS
IIPUMEHUMOCTH ypaBHeHMs Menneneesa—KianeipoHa;

aQHAJIM3UPOBATh M OOBSACHATH DIIEKTPUYECKHUE SIBJICHUS, MCIOJIb3ysd OCHOBHbIE
IIOJIOKEHUSI M 3aKOHBI AIEKTPOAUHAMUKHU (3aKOH COXPAHEHHUS AJIEKTPUYECKOIO 3apsija,
3akoH KynoHa, HOTeHIIMaIbHOCTb JIEKTPOCTATUYECKOTO OIS, IPUHIIMIT CYTIEPIIO3ULIUN
ANIEKTPUYECKUX OJIEH, IPU 3TOM YKa3bIBas YCJIOBUS IPUMEHUMOCTH 3akoHa KysoHna, a
TaK)K€ MPAKTUYECKU BaKHBIE COOTHOIIEHHUA: 3aKoHbl OMa Ui yyacTKa Lenu U s
3aMKHYTOH AJIEKTpHUYECKO 1emnu, 3akoH Jhxoyns—Jlenna, npasmia Kupxroda, 3akoHs
®dapanes IS JJIEKTPOIU3A);

ONHCHIBATh (PU3MUECKUE MPOLIECCHl U SBJICHMS, UCIOJb3Yysd BEJIUYUHBL: IEpEMEIICHHE,
CKOPOCTh, YCKOPEHHUE, UMITYJIbC TE€JIa U CUCTEMBI TE€Jl, CUJIa, MOMEHT CUJIbI, AaBIICHUE,
MOTEHLIMAJbHAS JHEPrus, KUHETHUYeCKas SHEeprusi, MexXaHuueckas SHeprusi, padora
CHJIBI, IEHTPOCTPEMUTENILHOE YCKOPEHHE, CUJIA TSHKECTH, CUJla YIPYTOCTH, CUJIa TPEHHUS,
MOIIIHOCTb, SHEPTUs B3aUMOJICHCTBHS Tena ¢ 3eMiEl BOIU3U €€ MOBEPXHOCTH, SHEPTUs
ynpyroit aegopmanuu NpYyKUHBI, KOJUYECTBO TEIUIOTHI, aOCOJIIOTHAs TeMIlepaTypa
Tena, paboTa B TEpMOAMHAMUKE, BHYTPEHHSISI SHEPTUS UeaIbHOTO OJHOATOMHOTO Ta3a,
paboTa WaEaTbHOTO Ta3a, OTHOCUTENbHAas BIAXHOCTh Bo3ayxa, KIIJ| wmaeampHOTO
TEIUIOBOTO JIBUTaTelsl; IEKTPUUYECKOE T0JIe, HANPSHKEHHOCTh MEKTPUUYECKOrO MO,
HanpspKEHHOCTh TOJIS TOYEYHOTO 3apsiia WM 3apsDKEHHOTO IIapa B BaKyyMe M B
IOUDJIEKTPUKE, MOTEHIHUAN DJIEKTPOCTaTUYECKOrO MO, Pa3HOCTh IOTCHIHAJIOB,
NEKTPOABIIKYILAS CHJIA, CHJIA TOKA, HANpsDKCHHE, MOLIHOCTh TOKA, JIEKTpUYECKas
€MKOCTB IUIOCKOTO KOHAECHCATOPa, COIPOTUBIICHUE Y4aCTKa LIETH € TIOCIEA0BATENbHBIM
U TapajUIeIbHBIM COCOVUHEHHEM PE3UCTOPOB, DHEPrUs DJJICKTPUYECKOTO  IOJIA
KOHJICHCATODA;

OOBSICHATH 0COOCHHOCTH IIPOTEKAHUS (PU3UUECKUX SABJICHUN: MEXaHUYECKOE JIBUKEHHUE,
TEIJIOBOE JIBM)KEHUE YACTUIL BELIECTBA, TEIJIOBOE PaBHOBECHE, OPOYHOBCKOE JABHKEHHE,
middy3us, ucrnapeHune, KUINEHUE M KOHJEHCALMs, IUIaBJICHHE W KpHUCTaJlIM3alus,
HaIIPaBJIICHHOCTh  TEIUIONEPENaud, DJIEKTpU3auus  Tel, OSKBUIIOTEHUHMAIBHOCTD
IIOBEPXHOCTHU 3apsKEHHOTO IIPOBOIHHUKA,

IIPOBOJIUTh UCCIIEOBAaHUE 3aBUCUMOCTH OJHOM (M3UYECKON BEIMUYMHBI OT JIPYrou c
HCIIOJIb30BAHUEM TPAMBIX H3MEPEHHUH, IPH 3TOM KOHCTPYUPOBAaTh YCTAHOBKY,
(buKCUpPOBaTh PE3yJAbTAaThl MOJYYEHHON 3aBUCUMOCTH (DU3MUYECKUX BEJIUYMH B BUJE
rpaduKoB C Y4E€TOM aOCOJIOTHBIX HOTPELIHOCTEH W3MEPEHUH, JesaTh BBIBOJABI IO
pe3yJibTaTaM UCCIIEOBaHMs;

IIPOBOJIUTh KOCBEHHBbIE M3MEpPEHMs (HU3MUECKUX BEJIMYMH, HpPU 3TOM BHIOHMpATH
ONTUMAJIbHBIA METOJ] M3MEpPEHMs, OLIEHUBAaTh aOCONIOTHbIE M OTHOCHTEJbHBIE
MIOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUM;

IIPOBOJUTH OIIBITHI 110 MPOBEPKE NPEUIOKEHHON MMIIOTE3bI: IJIAHUPOBATh IKCIIEPUMEHT,
coOMpaTh SKCIEPUMEHTATILHYIO YCTaHOBKY, aHAJIM3UPOBATH MOJIyYEHHBIE PE3YJIbTaThl U
JIENIaTh BBIBOJI O CTaTyCE MPEUI0KEHHON THIIOTESBL;

coOmoaTh npaBuiia 0€30MacHOTO TpyZAa MpH MPOBEICHUM HCCIENI0BAaHUM B paMKax
y4eOHOTO SKCIEpPUMEHTa, NMPAaKTUKyMa M Y4eOHO-MCCIIE0BATENbCKOM M MPOEKTHOM
JeATEIbHOCTH C HCIOJb30BAHUEM H3MEPHUTENbHBIX YCTPOHUCTB M JIaOOPATOPHOTO
000py/IOBaHNUS;



permaTh pacyETHBIC 3a/1a4H C SIBHO 33JaHHOM M HESIBHO 3aJJaHHOHN (PU3NYECKON MOJICNIBIO:
HAa OCHOBaHMM aHaJIM3a YCJIOBHUS OOOCHOBBIBATH BBIOOp (HM3HYECKONH MoOJIeny,
OTBEYaroIIe TpeOOBaHMUIM 33aJauu, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTyJaThl (PU3MUECKUX TEOPHH MpPH HCHOJH30BAHMM MAaTEMaTHUYeCKHX METO/I0B
pemieHust 3aaa4, MPOBOJUTH pacdy€Thl HAa OCHOBAHWUM HMEIOUIMXCS JIAaHHBIX,
aHAJIM3UPOBATh pE3yJAbTaTbl M KOPPEKTHPOBATh METOJbl pEUICHUs C Y4ETOM
MIOJIyYE€HHBIX PE3yJIbTaTOB;

pelaTh Ka4eCTBEHHbIE 3a/1aul, TpeOyIoIe IPUMEHEHUs 3HAaHUM U3 pa3HbIX pa3/IesioB
Kypca (H3UKH, a TaKKe WHTErpallid 3HAaHUH W3 JPYruX MPEIMETOB €CTECTBEHHO-
HAy4YHOTI'O LHKJA: BBICTPAMBATHh JIOTHUYECKYIO LEMOYKY PACCYXJICHHI C ONOpOoW Ha
M3Y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SBICHMUS;

HCII0JIb30BATh TEOPETUYECKUE 3HAHUS /1711 0OBSCHEHUS! OCHOBHBIX NPUHIUIIOB PA0OTHI
MU3MEPUTENBHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;
MIPUBOJIUTH TIPUMEPHI BKJIAJIa POCCHICKIX U 3aPYOCIKHBIX YUEHBIX-(DU3HKOB B Pa3BUTHE
HayKl, B OOBSCHEHHE IPOLECCOB OKPYKAIOIIEr0 MHUpPA, B pPa3BUTHUE TEXHUKH U
TEXHOJIOTHI;

aHAJIM3UPOBAaTh U  OLIGHUBATh TMOCJEJICTBUS OBITOBOM U  MPOU3BOACTBEHHOMN
NEeSITEeIbHOCTH YeJOBEKa, CBSI3aHHOW € (U3MUECKUMHU IMpoLeccaMH, C TO3ULUI
9KOJIOTMYECKOM 0€30MacHOCTH, MIpe/ICTaBICHUM 0 paroHaIbHOM
MIPUPOIOIOJIB30BAHNHU, a TaKXK€ pPa3yMHOM HCIIOJIb30BAHUU JAOCTIKEHUH HAyKd H
TEXHOJIOTHH JIJIs1 JATbHEUIIIEro pa3BUTHS YEIIOBEUECKOTO OOIIEeCTBa;

MIPUMEHSTH Pa3JIMYHbIE CTIOCOOBI pabOThl ¢ HHGOPMAIHEH (HU3UIECKOTO COACPKAHUS C
HCIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJOTHUH, TpU  3TOM
HCII0JIb30BaTh COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUH [T MTOKUCKA, TepepadboTKu
U TpebsBICHNs Y4eOHON U HAYyYHO-MIOMYNISIpHON MH(OPMAaLIUY, CTPYKTYPUPOBAHUS U
UHTEepIpeTanuy HHGOpMaIuK, NOJYyYeHHOW U3 Pa3IMYHBIX UCTOUYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh MOJy4aeMyl0 MHPOpPMAIUIO U OLEHUBATh €€ JOCTOBEPHOCTh KakK Ha
OCHOBE UMEIOLINXCS 3HaHUH, TaK U Ha OCHOBE aHAJIM3a UCTOYHUKA HH(OPMaLIUU;
MPOSIBJIATh  OpPraHU3AIMOHHBIE M [O3HABATEJIbHBIE YMEHHUS CaMOCTOSTEIHHOTO
MpUOOpEeTEeHUsT HOBBIX 3HAHMM B MPOLECCE BBHINOJHEHUS IMPOCKTHBIX U y4eOHO-
HCCIIeIOBATENIbCKUX padoT;

paboTaTh B TpyHIe C HCIOJHEHHUEM Pa3IMYHbIX COIMANBHBIX pOJIeH, TIaHUPOBATH
paboTy Tpymmbl, palUOHAIBHO paCHpeleNsiTh IeSITeNbHOCTh B HECTaHJAPTHBIX
CUTYaIUsIX, aIeKBaTHO OLICHUBATh BKJIAJ KaXXIOTO M3 YYaCTHUKOB TPYIIIbEI B PEIICHUE
paccMmaTrpuBaeMoil mpoOIeMbl;

MpOSIBIIATH MOTHBALIMIO K Oyaymieid mnpodeccHOHAIbHON  NIEATENbHOCTH  TI0
CHEIHATBHOCTIM (PU3UKO-TEXHUIECKOTO MPOQUIIs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne (uu¢pposwIe)
HaumeHoBaHue pa3/iejioB U TeM MPOrPaMMBbI KonTpoubnbie | IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3zaen 1. HAYYHBIA METO/ ITIO3HAHUSI ITIPUPO/IBI
. bubnuorexa [JOK
1.1 H
AYHHBIH METOA HOSHAILL TPHPOAHT 6 https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 6
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuniemaritka 10 L https://m.edso0.ru/f16b68d7
bu6mmoreka [IOK
22 flumamiia 10 https://m.edso0.ru/f16b68d7
N bu6mmoreka [JOK
23 CratiKa TeEPIOTO TENA > 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
2.4 3aKOHBI COXpPaHEHHS B MEXaHUKE 10 1 htts://m.eds00.ru/fL6b68dT
Utoro no pazneny 35
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMUKA
. bubmuoreka [JOK
3.1 OCHOBBI MOJIEKYISIPHOKUHETUYECKOW TEOPUH 15 1 htts://m.edso0.ru/fL6b68d7
bu6mmoreka [JOK
3.2 T T 20 1
CPMOZFIHAMMKE. L CIIIOBDIC MATHbL https://m.edsoo.ru/f16b68d7
3.3 ArperatHble cOCTOSIHUS BenlecTBa. Ma3oBble Mepexoabl 14 1 bubmorexa [IOK

https://m.edsoo.ru/f16b68d7
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Wroro mo pazneny 49
Paznen 4. DJIEKTPOJIMHAMUKA
bubmmorexa [{OK
1 UEKTpHECKoe noze 24 https://m.eds00.ru/f16b68d7
. . bubnuorexa [JOK
4.2 [ToCTOSTHHBIH AIIEKTPHYECKHII TOK 24 https://m.edsoo.ru/f16b68d7
bubmmoreka [{OK
43 T B asmIHEIX cpesiax 6 https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 54
Pa3zaen 5. PU3NYECKUM MPAKTUKYM
bu6moreka [IOK
. i 1
>1 PUSHIECKHI MPAKTHIYM 16 6 https://m.edsoo.ru/f16b68d7
Hroro mo pazgeny 16
bu6mmoreka [IOK
Pesepriioe Bpems 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16

IIOYPOYHOE INVIAHUPOBAHUE
10 «b» KJIACC

Tema ypoka

Koan4yecTBO 4acoB
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Ne Mara DJIEeKTPOHHbIE
n/n Beero Kontposbubie | IlpakTuueckue | udydyenuss | uudpoBbIie
padoTsI padoThbI o0pa3oBaTe/ibHbIE
pecypcsl
1 duznka — pyHIaMEHTaIbHAS HayKa O TIPUPOJIE 1 01.09.2026 | bubmmorexa LIOK
i A pHp https://m.edsoo.ru/1beef346
) HayuHbIif MeTO1 TO3HAHUS 1 METOIbI 1 03.09.2026 | BubGmuoreka IIOK
UCCIEeIOBAaHUS (PU3NYECKUX SBJICHUN https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHS B TIPOIIECCE TTO3HAHUS 04.09.2026
3 npupoiel. Habmoienne u SKCIepuMeHT B 1 bubmmorexa LHOK
PHPOZEL https://m.edso0.ru/34c49931
¢busuke
07.09.2026 | bubnmoreka [[OK
4 C 0 1
MOCOOBI M3MEpPEHUST PU3NUSCKUX BEITUIHH httos://m. edsoo.ru/ca2defo3
5 AOGCOIOTHAS ¥ OTHOCHUTENIBHAS MTOTPEIIHOCTH 1 07.09.2026 | BubGmmoreka ITOK
M3MEpeHUH (PU3NUECKUX BETNYNH https://m.edsoo.ru/7f18fda3
MopenupoBanue B pusuke. Posb u mecto 08.09.2026
W3UKH B GOPMUPOBAHUU COBPEMEHHOM
6 I(fa HOU K(b; fI/IHIi MUpa, B IT EKTquCKoﬁ 1 1 bubmorexa HOK
i p . pa, B 1P https://m.edsoo.ru/eabbded1
nesTenbHOCTH Jojeil. CTapToBasi KOHTPOJIbHAS
pabora.
Mexauunueckoe nsmxkenne. CrucreMa OTCUETA. 10.09.2026
bubnuoreka [JOK
7 OTHOCHUTETHHOCTh MEXaHUYECKOTO JIBUKCHHUSL. 1
https://m.edsoo.ru/e9a52f02
[Ipsimas 1 oOpaTHas 3a7ja4n MEXaHUKH
Panuyc-BekTop MaTepualibHOM TOUKH, €T0 11.09.2026
3 MPOEKIIMK Ha OCU KoopAuHAT. TpaekTopus. 1 bubnunoreka [JOK

[Tepememenue. Cxkopocts. X npoekuuu Ha ocu
KOOpAWHAT

https://m.edsoo.ru/30a108a5
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PaBHOMEpPHOE ITPAMOIIMHENHOE IBUKEHHUE.

14.09.2026

9 I'padmyeckoe onucanre paBHOMEPHOTO bubmmorexa [JOK
P . P P https://m.edso0.ru/89ba7190
MPSIMOJIMHEHHOTO JTBUKCHHSI.

10 CroxeHue TepeMeIICHHH U CKOPOCTEH. 14.09.2026 | Bubmmoreka [IOK
Pemrenne 3anau https://m.edsoo.ru/761d18aa
HepaBHomepHOe nBmxeHne. MruoBeHHas 15.09.2026

11 CKOpoCTh. Yckopenue. [IpsamoimHaeitnoe bubmorexa HOK

P ' P P https://m.eds00.ru/a99549a7
JBUKCHHE C TIOCTOSTHHBIM YCKOPEHUEM

12 I'paduueckoe onucanue NPsIMOITUHEHHOTO 17.09.2026 | Bubamoreka [IOK
JBUKEHHUS C TIOCTOSIHHBIM YCKOPEHUEM https://m.edso0.ru/b7560bbf
CBoOojtHOE TTaficHre. Y CKOpeHne CBOOOHOTO 18.09.2026

13 najeHus. 3aBUCUMOCTh KOOPMHAT, CKOPOCTH bubamorexa [IOK

A ] pA > CKOP ’ https://m.edsoo.ru/f738109c
YCKOPEHUS OT BPEMEHU M HX TpapuKu

1 JIBM>KEeHHE Tena, OPOIIEHHOTO TIOJ] YIJIOM K 21.09.2026 | Bubamnoreka IJOK
TOPU30HTY https://m.edsoo.ru/71cbb4f5
Kpuposmneiinoe neuxenue. J[BrkeHune mo 21.09.2026

15 OKPY)KHOCTH. YTJIOBasi U IMHEWHAs! CKOPOCTb. bubnuoreka [IOK
[Tepuon u wacrora. LleHTpocTpeMuTenbHOE U https://m.edso0.ru/33196fbe
MOJTHOE YCKOPEHHUE

22.09.2026 | bubamoreka [IOK
16 K 0 "K "
OHTpOJIbHAs paboTa o Teme "KuHemaTuka httos://m.edsoo.ru/1242f32¢
[TepBriif 3akoH HeroToHa. MHeprnanpHbIe 24.09.2026
R bubnuoreka [JOK
17 cucteMbl oTcuéra. [[pHHIMI OTHOCUTENHHOCTH
. https://m.edsoo.ru/5a9e4a64
lNanmnes. HennepuumaabHbIe CHCTEMBI OTCUETA

18 Cuna. PaBHoelicTByto1as cunia. Bropoii 3akoH 25.09.2026 | Bubamnoreka [TOK
HrroTona. Macca https://m.edso0.ru/141d3837

19 Bzaumopeinicteue ten. Tpernii 3akoH HeroTona 28.09.2026 | bnbmotexa LIOK

https://m.edsoo.ru/57dba505
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[IpuHnun cynepnosunuu cwi. Pemenune 3anay

28.09.2026

bubmuoreka [JOK

20
Ha [IpUMEHEHUe 3aKOHOB HproTOHA https://m.edsoo.ru/bdf997fb
3aKOH BCEMHPHOTO TATOTEHUS. 29.09.2026
21 DKBUBAJICHTHOCTh I'PABUTAIMOHHON U brbmmorexa LOK
. P ! https://m.edsoo.ru/9aba2b0a
WHEPTHON MacChl
29 Cuna TsDKeCTH B yCKOpeHue CBOOOTHOTO 01.10.2026 | Bubnuoreka I[TOK
MaJICHUs https://m.eds00.ru/22757f26
JIBukeHre HeOECHBIX TN U UX UCKYCCTBEHHBIX 02.10.2026
23 cnyTHUKOB. [lepBas kocMHu4ecKkasi CKOPOCTh brmmorexa [OK
- - ep POCTE. https://m.edsoo.ru/11abfa0a
3akonsl Kemnepa
05.10.2026 | Bbubmnoreka [JOK
. .B
24 Cuna ynpyrocts. 3axo I'yka. Bec rerta https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BUJIbI CUJT TPEHUS. 05.10.2026 | PBu6nuoreka LIOK
25 JIBIKEHHE B )KUJKOCTH U Ta3e C YIETOM CHIIBI https://m.edsoo0.ru/1fa86499
COIIPOTHUBIICHUS CPEIbI https://m.edso0.ru/2ch29676
Haenenne. ['mapocraTryueckoe nasieHue. Cuia 06.10.2026 | BubGmuorexa ITOK
26
Apxumena https://m.edsoo.ru/a28aa7ad
08.10.2026 | bubmuoreka [JOK
Ab6comotHO TBepaoe Teno. [loctynarensHoe u
2t e € IBI)KEHUE TBEPJIOTO Telia bubmmorexa LIOK
FPatiateiIbHOC A b https://m.edsoo.ru/2b95d57e
)8 MOMEHT CHJIBI OTHOCUTEIILHO OCH BPAICHUSI. 09.10.2026 | Bubmmoreka IIOK
IIneuvo cuiel https://m.edso0.ru/653d3459
CrnoxeHue cuil, MPUIOKEHHBIX K TBEPJIOMY 12.10.2026
29 teny. LleHTp TsbkecTu Tena. Y cioBus bubmorexa HOK
Y P i https://m.edsoo.ru/9aa79a7d
paBHOBECHS TBEpJOro Teia. Buubl paBHOBECHS
30 KonTtponpHas padota no teme "/lunamuka. 12.10.2026 | Bubnmoreka [IOK
Craruka TBepaoro tena" https://m.edsoo.ru/dclcaac0
10.2026 | b K
31 AIMUHHCTpaTHUBHAsI KOHTPOJIbHAs paboTa 13 nommorexa L10

https://m.edsoo.ru/9f5a574c¢
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NMnynbc MaTepUabHONW TOYKH, CUCTEMBI
MaTepuaibHbIX TOYeK. LleHTp Macc cucremsl

15.10.2026

bubmuoreka [JOK

32
MaTepualbHbIX TOUEK. Teopema o0 IBHKEHUH https://m.edsoo0.ru/4bb8294b
IIEHTpa Macc
NMmnynbsc cuiibl 1 UISMEHEHHE UMITYJIbCa Tela. 16.10.2026
33 3aK0H COXpaHCHHSI HIMITYJIbCa. PeakTHBHOE brbmmorexa [HOK
P YRR https://m.eds00.ru/13f0a221
JIBUKCHHE
MoMeHT uMIyabca MaTepuaIbHON TOYKU. 19.10.2026
34 [IpencraBieHne 0 COXpaHEHUU MOMEHTA bubmorexa HOK
p P https://m.edso0.ru/d6532eb9
UMITYJIbCa B TICHTPATBHBIX MTOJISIX
35 Peltteriie 3a1a1 19.10.2026 | bubmmoteka [IOK
a https://m.edso0.ru/f7706d63
PaboTa cuibl Ha MaIOM ¥ Ha KOHEYHOM 20.10.2026
36 nepemenieHuu. ['paduyueckoe mpeacTaBieHne bubmorexa [TOK
PEMELLL =P ped https://m.eds00.ru/913974c7
paboThl cuiibl. MOITHOCTD CHIIBI
Kuneruueckas sneprus. Teopema 06 22.10.2026
. bu6mmoreka [IOK
37 W3MEHEHUU KHHETHYECKOW SHEPTHH
. https://m.edsoo.ru/9a5e2e74
MaTepHUaTbHON TOUKH
[ToreHmanpHbIE U HEMIOTEHIINAJIBHBIE CUIIBL. 23.10.2026
38 [ToTenumansHas sueprusa. Bropas kocMudeckas bubmmorexa [OK
: prict P https://m.edsoo.ru/554bafcc
CKOPOCTh
Tpetbsa kocMuyeckasi ckopocTb. CBsi3b pabOTHI 05.11.2026
39 HEMOTEHLUATIbHBIX CUJI C U3MEHEHUEM bubnunoreka [JOK
MEXaHUYECKOM IHEPTUU CUCTEMBI Tell. 3aKOH https://m.edsoo.ru/f57b4e01
COXpaHEHHUs MEXaHUYECKOH dHEepTun
VYrpyrue u Heynpyrue CTOJIKHOBEHHUS. 06.11.2026
. bubnuoreka [IOK
40 VYpaBaenne bepHymnu 1ist uneanbHON

KHUAKOCTHU

https://m.edsoo.ru/f30f43b6
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KoHnTpomnpHas padorta o Teme "3aKoHbI

09.11.2026

bubmuoreka [JOK

4 COXPAHEHHUS B MEXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3BuTHe npeacraBiaeHuil 0 IpUpoe TEMIOTHI. 09.11.2026
42 Ocuosusie nosnoxenns MKT. Auddysus. brmmorexa LOK
BpoyHOBCKOE ABIGKEHHE https://m.edsoo.ru/b0a4445f
CrpoeHune ra3000pa3HbIX, KUIKHX U TBEPIBIX 10.11.2026
43 Tes. XapakTep JBUKCSHHS U B3aMOICHCTBUS bubmorexa HOK
https://m.edso0.ru/c44d02e2
YJACTHII BEIIECTBA
44 Macca u pa3Mepsl MOJIEKYIT (aATOMOB). 12.11.2026 | Bubmmoreka [IOK
KonmnuectBo Bemectsa. [locrostnaas ABoranpo https://m.edsoo.ru/c5b72ab7
45 Temmeparypa. TertoBoe paBHoBecue. [1Ikana 13.11.2026 | Bubmuoreka [JOK
Henscus https://m.eds00.ru/0070d493
16 Permere 3a1ad 16.11.2026 | bubmmoteka [IOK
https://m.edsoo.ru/1531aba5
47 WneanwbHblii ra3. ['a3oBbie 3aKOHBI 16.11.2026 Et?[?sH/I;I;T:;sigr(jlli deb2367
48 Ypasaenune Menaeneena-Kianeipona. 17.11.2026 | Bubauoreka IIOK
Pemrenue 3agau https://m.edso0.ru/8d12c328
19.11.2026 | bubauoteka [[OK
49 AOcouroTHas Temriepatypa. 3akoH JambproHa https://m.e dsogru 1140024 1f
50 M3ormporieccsl B HACAILHOM ras3e ¢ MOCTOSHHBIM 20.11.2026 | Bubaunoreka [TOK
KOJIMYECTBOM BEIIECTBA https://m.edso0.ru/68878d51
51 I'padmyeckoe mpeacTaBacHUE H30MPOLIECCOB: 23.11.2026 | Bubaunoreka [TOK
M30TEepMa, U30X0pa, u300apa https://m.eds00.ru/1344327b
52 OcnoBHoe ypaBHeHue MKT 23.11.2026 E;fi;;f;igﬁ};ownl
53 Permene 3a1ad 24.11.2026 | bubmuoteka [{OK

https://m.edsoo.ru/10265a05
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CBsi3b a0COTIOTHON TeMIIepaTyphl 26.11.2026
o4 TepMOHHHaMPiquKOﬁ C%CTeMH co cpeneit https://m.edsoo.ru/c38af875
KHHETUYECKOU SHEPTUeH MOCTYNaTeIhbHOTO
TEIJIOBOTO JBWKCHUS €€ YaCTHI
55 O06o00muIeHne U cucTeMaTU3aIMsl 3HAHUH 110 TeMe 27.11.2026 | Bubmmoreka [JOK
"OcHoBblt MKT" https://m.edso00.ru/09d12fd8
30.11.2026 | bubmuoteka [JOK
K n MKT"
56 OHTpOJIbHAs paboTa 1o Teme "OCHOBBI httos://m.edsoo.ru/13adads9
TepmonHaMuueckas cuctemMa. 3ajiaHue 30.11.2026
BHEIIHMX ycnoBui Juist T/ cucrembl. Brentnue
57 u BHyTpeHHHuE napameTpsl. [lapametpsr T /1 bubnuoreka [IOK
CHUCTEMBI KaK CpeHUE 3HAYEHUS BEITUYMH, https://m.edsoo.ru/5f8d38a3
OTIMCHIBAIONIUX € Ha MHKPOCKOTTHYECKOM
ypOBHE
HyneBoe Havamo TepMoIuHaMUKH. 01.12.2026
58 Camornpou3sBoJibHas penakcanus T/ cuctemsl k bubmorexa TOK
P P . https://m.edsoo.ru/8ec512f0
TEIJIOBOMY PaBHOBECHIO
59 Moienb HIeaTbHOTO Ta3a B TEPMOIMHAMUKE. 03.12.2026 | BubGmuoreka IIOK
YcnoBust IpUMEHUMOCTH 3TON MO https://m.edsoo.ru/29355001
50 YpaeHenrne MeneneeBa-Knanepona u 04.12.2026 | Bubmuoreka IIOK
BBIPAKCHUE JJISI BHYTPEHHEN SHEPruu https://m.edso0.ru/bal178d0
Bripaxkenue 111 BHYTpEHHEH SHEPrun 07.12.2026
P 8 yIP P bubnnorexa [JOK
61 OJIHOATOMHOTI'O HJIEaJIbHOrO rasa.
https://m.edsoo.ru/ac5cacl5
KBa3ucraTnueckue u HECTATUYECKUE TIPOIIECCHI
OneMeHTapHas paboTa B TEpMOJIMHAMUKE. 07.12.2026
bu6mmoreka [JOK
62 Beruucnenue paboTsl no rpaduky npoiecca Ha

pV-auarpamme

https://m.edsoo.ru/741d5738
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Terutonepenaya Kak criocod W3MEHEHHUsI

08.12.2026

bubmuoreka [JOK

63 BHyTpeHHel sueprun T/l cuctemsl 6e3 htts://m.edsoo.ru/3d734561
COBEPLICHUS pabOTHhI
64 KonBexius, TermionpoBoOAHOCTD, H3TyICHHE 10.12.2026 ~ bubmmotexa LIOK
https://m.edso0.ru/157b54cd
KommaecTBo TemnoTel. TemmoéMkocTh Tena. 11.12.2026
65 VY nenbHas ¥ MOJIIpHAs TEIJIOEMKOCTH bubnuorexa [JOK
BEILIECTBA. Y IeIbHAs TEIJIOTA CTOPAHUS https://m.edsoo.ru/7ba67355
TOILJIMBA
66 Pacuér konmmvecTBa TEIUIOTHI TIPH 14.12.2026 | bubmuorexa [JOK
Terionepenaye https://m.edsoo.ru/1db5ad4e
67 [TonsTre 06 amuadbaTHoM Tiporiecce. [TepBrrit 14.12.2026 | bubmuorexa [JOK
3aKOH TEPMOJIUHAMUKHU https://m.edso0.ru/d8098824
68 AJMUHUCTpATUBHAS KOHTPOJIbHAS paboTa 15122026 | bubmnorexa [JOK
https://m.edsoo.ru/b047alcd
69 KoaudecTBo TemioThl 1 paboTa Kak Mepbl 17.12.2026 | Bbubauorexa IIOK
W3MEHEHUA BHyTpeHHel sHepruun TJ1 cuctemsl https://m.edsoo.ru/c6f4f464
BTopoii 3aKk0OH TEpMOAMHAMUKH IS 18.12.2026
70 paBPII)OBCCHBIX " HpepasHOBeCHBIXHHpOI_IeCCOB. bubmmorexa [TOK
https://m.eds00.ru/2e945513
HeoOpaTrMocTh IPUPOTHBIX TPOIECCOB
. 21.12.2026 | bubmuoteka [[OK
71 [Tpuniune! geiictBus TemaoBbix MamuH. KIT/ https://m. eds0o.ru/fe3857b9
21.12.2026 | bubmuoteka [[OK
72 MakcumanpHoe 3nadeHue KIT/I. [Tuxn Kapro httos://m. edsoo.ru/b3efalsb
DKOJOTUYECKUE aCTIEKThI NCIIOIb30BaAHUS 22.12.2026
73 TETUIOBBIX JBUTaTeNnel. TernnoBoe 3arpsa3HeHne bubmmorexa [JOK
N https://m.edso0.ru/9867aaa7
OKpYKaroIel cpe/bl
74 Permere sazas 24.12.2026 | bubmuoteka [JOK

https://m.edsoo.ru/c8c70432



https://m.edsoo.ru/3d734561
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/9867aaa7
https://m.edsoo.ru/c8c70432

75 O06o001IeHrne U cucTeMaTU3alMsl 3HAHUH 110 TeMe 25.12.2026 | Bubmuoreka [JOK
"TepmoauHamuka. TernaoBbie MaliuHb!" https://m.edso0.ru/28d62b3f
76 KontposbHas pabora o Teme 28.12.2026 | Bubamoreka [JOK
"TepmoauHamuka. TernaoBbie MaliuHb!" https://m.edso0.ru/1b6e26¢5
[TapoobpazoBanue u KoHaeHCanws. Vicnapenue 28.12.2026
77 U KHUIIeHuEe. Y IeabHas TEIIoTa bubnmorexa LOK
https://m.edso0.ru/6f8e6777
nmapooOpa3oBaHUs
Hacebimennpie 1 HEHACHITIICHHBIE TTAPHI. 29.12.2026
KauecTBeHHas 3aBUCUMOCTb IIOTHOCTH U
78 JTABJICHUSI HACBIILIEHHOTO TIapa OT TEMIIEPATYpPHI, bubmuorexa [JOK
HMX HE3aBUCHUMOCTH OT 00bEMAa HACBIIIIEHHOTO https://m.edsoo.ru/f5¢c17d02
napa. 3aBUCUMOCTh TEMIICPATyPhl KHIICHUS OT
JABJICHUS B KUIKOCTH
79 BnaxxHocTh Bo3yxa. AOCOIOTHAS U 11.01.2027 | Bubauorexa IIOK
OTHOCHTEIIbHAS BIIAXKHOCTh https://m.edsoo.ru/30ebbb79
80 Permere 3a1ad 11.01.2027 | bubnumoteka [IOK
https://m.edso0.ru/18e95ff3
81 Teépnoe teno. Kpucrammmueckue u amopHbIe 12.01.2027 | Bubmuorexa [JOK
Tesla. AHU30TPOIUS CBOMCTB KPUCTAJIIIOB https://m.edso0.ru/20a88a03
82 [TnaBneHue U KpucTA/UIH3AIMS. Y JIeIbHAs 14.01.2027 | Bubmuoreka [JOK
TertoTa ruiaBieHus. Cyonumanus https://m.edsoo.ru/6ee91e9f
JHebopmaruu TBEpAOTO Tena. PacTskenue u 15.01.2027
83 cxartue. Casur. Monyns FOnra. Ilpenen bubmnorexa [IOK
~ https://m.edsoo.ru/dalaabl0
ynpyrux nedopmarmii
TennoBoe pacmMpeHne KUIKOCTeNH U TBEPABIX 18.01.2027
84 Tesl. AHFapMOHM3M TEIUIOBBIX KOJeOaHUH Bu6mmorexa LIOK
https://m.edsoo.ru/7ba5edf2
YaCTHUII BEI[ECTBA
85 IIpeobpazoBanue sHeprun B hazoBbIX 18.01.2027 | Bbubauotexa [IOK

nepexojax

https://m.edso00.ru/97a0672f
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19.01.2027

bubmuoreka [JOK

86 YpaBHetiie TeMIosoro danasica https://m.edsoo.ru/ab1521fb
87 Pemmere 3aaq 21.01.2027 | bubmmoteka [IOK
https://m.edsoo.ru/8ab7f40d
[ToBepxHocTHOE HaTshKeHUe. Kanusipabie 22.01.2027
88 sBJIeHUs. J[aBIIeHUE 10 ICKPUBJICHHOM bubnmorexa LHOK
https://m.edsoo.ru/b42f1f97
MOBEPXHOCTHIO KUJKOCTH. Popmyna Jlamnaca
O060061eHre U cucTeMaTu3alus 3HaHu| 10 TeMe 25.01.2027
89 "ArperaTHble cOCTOSTHHS BemecTBa. da3oBbie bubnmorexa LHOK
| https://m.edso0.ru/0b52575¢c
TIePEX0IbI
90 KonTtposnsHast pabota o Teme "ArperarHsie 25.01.2027 | Bubmuoreka [JOK
coCTOsIHMA BeniecTBa. @azoBbie MeEPexo bl https://m.edsoo.ru/7dc2a739
DnekTpu3arus Tel U €€ MPOsIBICHUSI. 26.01.2027
01 DIeKTpu4ecKkuil 3apsa. /[Ba Buaa bubnuoreka [IOK
AIEKTPUUECKUX 3apsiioB. [IpoBogHUKH, https://m.edsoo.ru/laff445f
JMAJIEKTPUKH | TTOJTYITPOBOHUKA
92 DIeMEHTAPHBIN IEKTPUICCKUH 3apsi1. 3aKOH 28.01.2027 | Bubamoreka ITOK
COXpaHEHUS IEKTPUYECKOTO 3apsia https://m.edsoo.ru/f49afd24
03 B3aumonerictBue 3apsioB. TodeuHbIe 3apsibl. 29.01.2027 | Bubaunoreka ITOK
3akoH Kynona https://m.eds00.ru/445b7746
01.02.2027 | bubmuoteka [IOK
94 Pemenue 3amau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
95 Dnextpuueckoe noje. Ero aelictBue Ha 01.02.2027 | BubGmuoreka IIOK
JJIEKTPUYECKUE 3apsi /bl https://m.edsoo.ru/05c6bfal
Hanpspk€HHOCTD 2JIEKTPUUYECKOTO TOJIS. 02.02.2027
96 [Tpo6uslit 3apsa. Jlunun HanpsHKEHHOCTH bubnuoreka [IOK

QJICKTPUYICCKOTO ITOJIA. OI[HOpOI[HOC
QJICKTPUYICCKOC I10JIC

https://m.edsoo.ru/3dac6957
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IloTeHMaIbHOCTD QJICKTPOCTATUYCCKOI'O ITOJIA.

04.02.2027

bubmuoreka [JOK

o7 Pa3zHOCTh NOTEHIMATIOB U HANIPSIKEHUE https://m.edso0.ru/80021447
[ToTeHnuunanpHas SHEPTUS 3apsiia B 05.02.2027
98 AJIeKTpoCcTaTHYeCcKoM rosie. [lorenmman bubmorexa LHOK
https://m.edsoo.ru/af5fa389
AIEKTPOCTATUYECKOTO TIOJIS
99 CBsI3b HANIPSDKEHHOCTH TOJIST K PA3HOCTH 08.02.2027 | BubGamnoreka [JOK
ITOTEHIMAJIOB ISl AEKTPOCTATHYECKOIO OIS https://m.edsoo.ru/df7a6838
100 [IpuHIMN cynepno3uuy 3IeKTPUUECKUX MoJei 08.02.2027 | bubmmorexa LIOK
https://m.edsoo.ru/Ocfeda6e
09.02.2027 | bubnmoreka [[OK
101 Pemmenme 322 https://m.edso0.ru/5a582263
102 [Toste Toueunoro 3apsiaa. [Toe paBHOMEpHO 11.02.2027 | Bubmuorexa [JOK
3apsOKEHHOU chephl https://m.eds00.ru/b297b5c3
[Tone paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY 12.02.2027
103 mapa. [losne paBHOMEpPHO 3apsKEHHOM bubmorexa IOK
N https://m.edsoo.ru/f7a665ee
0ECKOHEYHOM MI0CKOCTH
104 [TpOBOTHUKH B DJIEKTPOCTATUICCKOM IIOJIC. 15.02.2027 | Bubauorexa IIOK
YcnoBue paBHOBECHS 3apsiiOB https://m.edsoo.ru/32405eab
105 JIM3IIEKTPUKH M TTOJTYIPOBOIHHUKH B 15.02.2027 | Bubmuoreka [JOK
3JIEKTPOCTATUYECKOM I0JIe https://m.edso0.ru/060ebab5
106 Konpnencarop. DnekTpo€MKOCTh KOHIEHCATOPA. 16.02.2027 | Bubnuoreka [JOK
DNEeKTPOEMKOCTD IIJIOCKOTO KOHJEHCATOpa https://m.eds00.ru/845b473
107 [TapannensHOE COCTMHEHHE KOHIEHCATOPOB 18.02.2027 | bubmmorexa LLOK
https://m.edsoo.ru/d11e8ce7
108 [TocnenoBarensHOE COENMHEHUE 19.02.2027 | bubmmoreka [JOK
KOHJEHCAaTOPOB https://m.edso0.ru/1e992920
22.02.2027 | bubmuoteka [{OK
109 OHeprus 3apsHKEHHOT0 KOHAEHCaTopa

https://m.edsoo.ru/73a34f18
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22.02.2027 | bubmuoteka [JOK
110 Pemenne 3amau https://m.edsoo.ru/5fb2ach5
https://m.eds00.ru/27434040
111 JIBMKCeHHE 3apsSKECHHON YaCTHUIIBI B 25.02.2027 | Bubmumorexa [JOK
OJHOPOJHOM JIEKTPUUECKOM I0JIE https://m.edsoo.ru/8341d6ac
112 Pemenne 3amau 26.02.2027
113 O0o01IeHre U cHCTeMaTH3alus 3HaHUN TI0 TeMe 01.03.2027 | BubGmuoreka IIOK
"DnexTpuueckoe mojue" https://m.eds00.ru/5752603f
114 KonTtponpsHas pabota 1o Teme "DieKTpudeckoe 01.03.2027 | BubGamroreka [JOK
mose" https://m.edsoo.ru/cefe90e9
Cuna toka. [locTosTHHBIN TOK. Y CIOBHS 02.03.2027
115 CYIIIECTBOBAHMS TTIOCTOSIHHOTO 3JIEKTPHUUECKOTO bubmorexa [TOK
ym P https://m.eds00.ru/233311b5
TOKa
04.03.2027 | bubmuoreka [JOK
116 Ucrounuku Toka. Hanpspxenue u 3/[C httos://m.edsoo.ru/0839a115
117 3akon Oma JuIsd ydacTKa IenH. DIeKTPUISCKOe 05.03.2027 | BubGmuorexa IJOK
COIPOTHUBIICHHE https://m.edsoo.ru/f14f251e
3aBUCUMOCTb CONTPOTHUBIICHUS OTHOPOIHOTO 09.03.2027
118 IIPOBOJIHUKA OT €0 JITUHBI U ILJIOIIA N bubmmorexa [TOK
POBOA g ta https://m.edso0.ru/95fcdf51
MOTICPEYHOTO CCUCHHUS
119 VY enpHOE CONPOTHUBIICHHE BelllecTBa. Pemenne 11.03.2027 | Bubnuoreka [JOK
3a71a4 https://m.edsoo.ru/437f8300
120 [TocnenoBarenbHOE, TApALICIBLHOE, CMEIIIAHHOE 12.03.2027 | Bubnuoreka [JOK
COEJIMHEHHE TTPOBOHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX 2JEKTPUUECKUX LIETeil. 15.03.2027 | Bbubauotexa [IOK
ITpaBuna Kupxroda https://m.edso0.ru/1794cf37
122 Pabota anexrpuueckoro Toka. 3akoH J[xoyss 15.03.2027 | Bubnmoreka [IOK

—JleHa

https://m.edso0.ru/3881b469
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16.03.2027

bubmuoreka [JOK

12 A
3 JIMUHUCTPATUBHAS KOHTPOJIbHAS paboTa httos://m.edsoo.ru/a3605c5¢
18.03.2027 | bubauoreka [JOK
124 Pemerre saxas https://m.eds00.ru/6761bfOf
125 MoOITHOCTB MEKTPHUECKOro ToKa. TeroBas 19.03.2027 | Bubauoreka [IOK
MOUIHOCTb, BBIJIEIISIEMAsl HA PE3UCTOPE https://m.eds00.ru/99750a6f
22.03.2027 | bubmuoteka [JOK
126 Pemenve 3ana- https://m.edsoo.ru/eb72fc24
127 3J1C 1 BHyTpEeHHEE COMPOTHBIICHIE UCTOYHUKA 22.03.2027 | Bubamoreka [JOK
TOKa https://m.edsoo.ru/72d453af
128 3akon Oma JyIs MTOJTHOM (3aMKHYTOM ) 23.03.2027 | Bubmuorexa [JOK
AIEKTPUYECKOU LETH https://m.edso0.ru/221f40fb
25.03.2027 | budmuoteka [JOK
12 P
d cHicHie sazat https://m.eds00.ru/3580b679
26.03.2027 | bubmmoteka [IOK
130 MOUHOCTS HCTOUHHKA TOKA https://m.edsoo.ru/a0ae51d8
05.04.2027 | bubmuoreka [JOK
13l Koporioe sambikante https://m.eds00.ru/546f5632
132 KonneHcarop B 11enu moCTOSSHHOTO TOKa 05.04.2027 - bubmmorexa LIOK
s pri https://m.eds00.ru/35368f3e
133 Permenue 3arau 06.04.2027 | bubmuoreka [JOK
https://m.edso0.ru/4410cef0
134 Pemenune 3amau o teme "TlocTOSAHHBIN 08.04.2027 | BubGmuoreka IIOK
3IEKTPUUECKU TOK" https://m.edsoo.ru/a7340a29
135 Pemrenue 3agau mo reme "IlocTostHHBIN 09.04.2027 | Bubmuoreka IIOK
IEKTPUYECKHM TOK" https://m.edso0.ru/744261b8
136 Pemenue 3agau mo reme "IlocTosTHHBIN 12.04.2027 | Bubnuoreka [JOK

ANEKTPUYECKUH TOK"

https://m.edsoo.ru/eb5d4687
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137 O06o001IeHrne U cucTeMaTU3alMsl 3HAHUH 110 TeMe 12.04.2027 | bubauorexa [IOK
"TIOCTOSIHHBIN 2JEKTpUYECKUHM TOK" https://m.edsoo.ru/bfd7a050
138 KonTpomasHas padora o Teme "TlocTossHHBIN 13.04.2027 | Bubmmoreka [IOK
ANEKTPUUECKUH TOK" https://m.edso0.ru/1885ddf1
DneKTpuYecKas MPOBOJUMOCTh PA3IMUHBIX 15.04.2027
139 BEIIECTB. DJIIEKTPUICCKUI TOK B METaJIJIaX. bubmorexa HOK
https://m.edsoo.ru/da794295
CBepXmpoBOIUMOCTh
DNEeKTPUUYECKUN TOK B pacTBOpaxX M paciuiaBax 16.04.2027
140 ANEKTPOJNTOB. 3aKkoHbl Dapajest nms bubmorexa HOK
https://m.edso0.ru/4b423491
AIIEKTPOITH3a
. 19.04.2027 | bubmmoteka [IOK
141 DnekTpuyecknil TOK B raszax. [limazma httos://m.edsoo.ru/92d9276
142 DNeKTpUYecKuii TOK B Bakyyme. BakyymHbIe 19.04.2027 | bubmuoreka [JOK
PUOOPHI https://m.edso0.ru/2E+160
143 DNCKTPUUYECKUN TOK B TIOJTYIPOBOTHUKAX. 20.04.2027 | Bubamoreka ITOK
[TomyrpoBOAHMKOBEIE TPUOOPHI https://m.edso0.ru/ab61c660
dusndeckuit mpakTUKyM 1o Teme "M3mepenue 22.04.2027
CHJIBI TOKA W HAINPSDKEHUS B LU MTOCTOSTHHOTO
TOKA TPH ITOMOIIIX aHAJIOTOBBIX U U(POBBIX
144 HSMCPIETCHBHBI)I? puOOpoB" UK "L:)I)H(Ell)lli)OMCTBO c bubmorexa HOK
= . https://m.edso0.ru/83622200
nudposoit maboparopueit o ¢usuke. [Tpumepsr
U3MepeHUsl (PU3NUCCKUX BEITMYUH TPH TOMOIIN
KOMIIBIOTEPHBIX JATUUKOB"
145 [TpomexyTodHast aTTeCTalus 23.04.2027 | bubmmorexa [JOK
https://m.edso0.ru/5643ea56
duznyeckuil NpakTukyMm 1o teme "M3ydyenne 26.04.2027
bu6mmoreka [JOK
146 HEPABHOMEPHOTO JBIKECHMUSI C LIENBIO

ONpCACIICHUA MT'HOBEHHOM CKOpOCTI/I"

https://m.edsoo.ru/f6292f5f
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147

duznyeckuil npakTukym 1o reme "M3mepenne
YCKOPEHUS TIPU MIPSIMOJIUHEHHOM
PaBHOYCKOPEHHOM JIBIKCHUU TI0 HAKJIOHHOM
miockoctu" unn "HccnenoBanue 3aBUCUMOCTH
IyTH OT BPEMEHHU IIPY PABHOYCKOPEHHOM
JIBYDKEHUN"

26.04.2027

bubmmoreka [{OK
https://m.edso0.ru/6960b6ef

148

duznyeckuil npakTukym 1o teme "M3mepenue
YCKOpEHUsI CBOOOTHOTO MaJIeHus" uin
"N3ydyeHue qBUXKEHUS Tea, OpOIIEHHOTO
TOPU30HTAJIBHO"

27.04.2027

bubmmoreka [{OK
https://m.edsoo.ru/d1ea2402

149

Pusnyeckuil NpakTUKyM 1o teme "M3yuenune
JIBUKEHUS TeJIa 10 OKPY>KHOCTH C MTOCTOSIHHOM
10 MOAYJIIO CKopocThr0" min "HccnenoBanue
3aBHCHUMOCTH IepHoaa oOpalieHus
KOHUYECKOT0 MasgTHUKA OT €ro nmapaMmeTpoB"

29.04.2027

bu6moreka [IOK
https://m.edsoo.ru/bcf53514

150

du3nyecKuil mpakTuKyM 1o teme "M3mepenne
PaBHOJECHCTBYIOIICH CUJIBI TIPU ABUAKECHUH
OpycKa 1o HaKJIOHHOM TUIOCKOCTH" MITH
"IIpoBepka rurnoTe3bl 0 HE3aBUCUMOCTH
BpEMEHHU JIBIKEHUs OpycKa 10 HAaKJIOHHOM
IIJIOCKOCTH Ha 3aJJaHHOE PAaCCTOSIHUE OT €T
Macchl"

30.04.2027

bu6mmoreka [JOK
https://m.edsoo.ru/0b34db84

151

Ou3nyecKuii MPakTUKyM 1O TEME
"HccnenoBaHue 3aBUCUMOCTHU CUIT YIIPYTOCTH,
BO3ZHUKAIOIIKX B MPY>KUHE U PE3HHOBOM
oOpasue, oT ux nepopmaruu” uimm "M3ydyenue
JBUKEHMS CUCTEMBI TEJl, CBA3aHHBIX HUTBIO,
MepPeKUHYTOM uepe3 JNErkuii 6ox"

04.05.2027

bubnuoreka [JOK
https://m.edsoo.ru/b55h81al

152

duznyeckuil NpakTukyMm 1o teme "HM3mepenune
K03 uIIMeHTa TPEHUS 110 BEIMUUHE YTIIOBOTO

06.05.2027

bu6mmoreka [JOK
https://m.edsoo.ru/b83b1607
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koa¢durmenta 3asucumoctu Frp(N)" wum
"UccnenoBanue ABUKEHUS OpycKa 1Mo
HAKJIOHHOH TUIOCKOCTH C TIEPEMEHHBIM
kodpduuuenTom Tpenus" win "N3ydenne
JBUKEHMS Tpy3a Ha Baly C TpEHUEM"

153

@u3N4EeCKU IPAKTUKYM 110 TEME
"UccnenoBanue ycioBHUil paBHOBECHS TBEPIOTO
TeJa, UMEIOIIEro OCh BpaleHus" win
"KoHcTpynpoBaHue KpOHIITEHHOB U PACUET CUIT
ynpyrocti" wiu "M3yueHune ycToiunBocT!
TBEPAOTO TEJIa, UMEIOIIEro IUIOMaab ONOphI"

07.05.2027

bubmmoreka [{OK
https://m.edsoo.ru/4a04f4f7

3154

®usnueckuil NpakTUKyM 1o teme "M3mepenue
HMITYJIbCA TeJIa [0 TOPMO3HOMY ITyTH'" WIIH
"M3MmepeHue Cuiibl TITH, CKOPOCTH MOJEITH
AIEKTPOMOOUJIS ¥ MOIITHOCTH CHJIBI TATH' WITH
"CpaBHEHUE U3MEHEHUSI UMITYJIbCA TEJIA C
UMnyabcoM cuibl" unu "HecnenoBanue
COXpaHEHUsl UMITYJIbCA IIPH YIPYTOM
B3aumoieicteun" unu "M3mepenue
KMHETUYECKOM SHEPTUM Tejla 0 TOPMO3HOMY

n

yTH

11.05.2027

bu6mmoreka [IOK
https://m.edsoo.ru/856fb28e

155

®usnueckuil NpakTUKyM o teme "M3yuenue
M30TEPMHUUECKOTO Ipoliecca (PeKOMEHJ0BaHO
HCIIOJIb30BaHNEe IU(PPOBOI 1aboparopun)" uim
"N3yueHue u30XopHOro npouecca’ uiu
"N3yuenune n3o6apHOro npouecca’ uiu
"[IpoBepka ypaBHEHUs COCTOSIHUA"

13.05.2027

bubmuoreka [JOK
https://m.edsoo.ru/e0fe7e07

156

duznyeckuil NpakTukyMm no teme "M3mepenne
yaenbHOU TernoémkocT" uimm "MccnenoBanue
rpoiiecca OCThIBAHUS BEIlleCTBa" WU

14.05.2027

bu6mmoreka [JOK
https://m.edsoo.ru/2f2faa61



https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61

"UccnenoBanue anmabdaTHOTO mporecca’ win
"N3y4ueHne B3auMOCBSI3U S3HEPTUU
MEXMOJICKYJISIPHOTO B3aUMOICHCTBUS U
TEeMIIepaTypbl KUIIEHUS KUIKOCTEHN"

157

duznyeckuil npakTukym 1o teme "M3ydenue
3aKOHOMEPHOCTEHN HCTIapeHUsl )KUAKOCTEN" U
"U3mepenue yaenpHOM TETUIOTHI IJIaBJICHUS
npaa" unu "M3ydeHne CBONCTB HACKHIIIIEHHBIX
napoB" uiu "VM3amMepenne abCoIOTHON
BJIQ)KHOCTH BO3/yXa U OLIEHKa MacChl 1apoB B
nomerienun". M3mepenue ko3pduirienta
MTOBEPXHOCTHOTO HATSKEHUS

17.05.2027

bubmmoreka [{OK
https://m.edsoo.ru/6b1a23b5

158

Pu3NYeCKUil NPAKTUKYM IO TEME
"Habnroenne npeBpaieHus: SHEpPTruu
3apsKEHHOTO KOHJIEHCATOPa B SHEPIUI0
u3nydeHus ceeroanona’ unm "Mzydyenue
MIPOTEKAHUs TOKA B LIETH, COAEprKaIen
KoHAeHcaTop" wiu "Pacnpenenenre pa3HoCTU
MMOTEHITNAJIOB (HAMPSDKEHUS) TIPH
[IOCJIEI0BATEILHOM COETMHEHUHN
KOHAEHCATOpOB"

17.05.2027

bu6mmoreka [IOK
https://m.edsoo.ru/ec424377

159

Ou3nyecKuii MPakTUKyM 10 TEME
"UccmenoBaHue CMENIAHHOTO COEIUHEHUS
pe3uctopoB' wiu "M3Mepenue yieabHOro
COTNIPOTHUBIICHHUS ITPOBOJTHUKOB" MITH
"WUccnenoBanue 3aBUCHMOCTH CHITBI TOKA OT
HaIpsHKEHU JUIsl JIaMITbl HaKaJIuBaHUs "

18.05.2027

bubmuoreka [JOK
https://m.edsoo.ru/2b179d98

0160

Du3NYEeCKUN MPAKTUKYM I10 TEME
"Habmronenue >nexrponusa’ uiu "U3mepenue
3aps/ia OJHOBAJIEHTHOTO MOHA" UK

20.05.2027

bu6mmoreka [JOK
https://m.edso0.ru/64b6e901



https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901

"UccnenoBanue 3aBUCUMOCTH CONPOTUBIICHUS
TEPMOPE3UCTOPA OT TEMIIEPATYpbl" UIIU
"CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU

o
P i . 06006 21.05.2027

161 czzigfaf;lnﬂszp Zz 3Ha:1)1/11;1II 22112;6 1 bubmorexa HOK
" 11" https://m.edsoo.ru/ed017d93

Kunemartuka

162 PezepBHbIit ypok. O0o0IICHNE T 1 24.05.2027 | Bubamoreka [JOK
cucTeMaTtu3alus 3HaHui no teme "J{unamuka" https://m.eds00.ru/3149956b
Peseprubrit ypok. O6001eHNe 1 24.05.2027

163 cUCTeMaTH3aIys 3HaHui 1mo Teme "CraTuka 1 bubmorera [JOK

B " https://m.edsoo.ru/0f9752ac

TBEPOTO Tea
Peseprubrit ypok. O6001eHue 1 25.06.2027

164 cucTeMmarusaius 3HaHui no reme "CraTuka 1
TBEpAoro tena'

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 164 13 16



https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBLIC PE3YJAbTAaThl 0CBOCHUSA OCHOBHOM
OﬁpaBOBaTeﬂbHOﬁ NnporpamMmasl CpeaHET O oﬁmero 06pa30BaHHﬂ

10.1

JleMOHCTPHPOBATh HA IPUMEPAX POJIb U MECTO (pr3KKH B (POPMHUPOBAHUT
COBPEMEHHOM Hay4YHO! KapTHUHBI MUPA, B PA3BUTUU COBPEMEHHOMN TEXHUKHU
Y TEXHOJIOTHUH, B IPAKTHUYECKON NEATEIBbHOCTH JIFOIEH

10.2

YuuThIBaTh T'paHULIBI NPUMEHEHUS H3YYEHHBIX (U3MUYECKUX MOJesei:
MarepuaigbHas TOYKA, HWHEPIHMAJbHAs CHUCTEMa OTCuéra, aOCOJIIOTHO
TBEPAOE TENO, UACAIbHBIN Ta3; MOJEIU CTPOCHHS Ta3oB, KUIAKOCTEH U
TBEPABIX TEJ, TOYEYHBIA DJIEKTPUYECKUM 3apsa — IpU PELICHUH
(u3nueckux 3aaa4y

10.3

PacnioznaBate ¢usnyeckue sBieHUS (TpolecChl) U OOBSICHITh UX Ha
OCHOBE 3aKOHOB MEXaHWUKH, MOJIEKYISIPHO-KHHETHIECKOH TEOpHH
CTPOCHHS  BEIIECTBA W  DIEKTPOAWHAMHUKH:  paBHOMEpDHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE NBUKEHHE, CBOOOHOE MaJIeHUe Tell,
JIBIDKEHUE TI0 OKPYXXHOCTH, WHEPIUs, B3auMoJieiicTBue Tem; quddysus,
OpOYHOBCKOE ABWKEHHE, CTPOCHUE KHUIKOCTEN U TBEPIBIX TENI, U3MEHEHHE
00béMa Ten TpU HarpeBaHWW (OXJIAXKIEHWH), TEIJIOBOE pPaBHOBECHE,
UCIlapeHHue, KOHJAEHCAllMs, IUIABJICHUE, KPUCTAJUIM3ALUSA, KUIICHHUE,
BIIQ)KHOCTh BO3/yXa, MOBBIIICHUE JABJICHUS ra3a NPU €ro HarpeBaHUM B
3aKpBITOM COCYZE, CBSI3b MEXAY IapaMeTpaMu COCTOSHHUS rasa B
U30IIpoLIeccax; JAEKTPU3ALUs TeJl, B3aUMOIeHiCTBHE 3apsi10B

10.4

OnuceIBaTh MEXaHHMYSCKOE JABWKCHHUC, UCII0JIb3Ys (1)I/ISI/ILIGCKI/IG BCJIIMYHHBI:
KoopauHaTta, InyTb, HEPEMCIICHUEC, CKOPOCTH, YCKOPEHHUEC, Macca TCa,
CuJjia, UMITyJIbC T€JIa, KHHCTHYCCKasd JSHCPrusd, MOTCHLHUAIbHAsA SHCPIUs,
MEXaHHU4YCCKas pa60Ta, MCXaHM4YCCKasi MOIIHOCTh, IIPpHU OIMCaHHun
IIpaBUJIbHO TPAKTOBATb (I)I/IBI/I‘ICCKI/Iﬁ CMBICJI UCIIOJIB3YEMbIX BCJIIMYUH, UX
0003HAYEHUS U CAWHHUIBI, HAXOOUTH (1)0pMYJ'ILI, CBA3BIBAOIIUC NAaHHYHO
(I)I/ISI/I‘IGCKYIO BCIIMYHHY C ApYTUMH BCIIMUNHAMHA

10.5

OnuceiBaTh U3y4EHHBIE TEIJIOBBIC CBOWCTBA T€JI U TEIUIOBBIC SBJICHUS,
UCTOJIb3Ys (PU3NUYECKHe BEIMYMHBL: JaBJICHUE Ia3a, TeMIepaTypa, CpeIHsIs
KAHETUYECKasi ~ JHEprusi  XaOTHUYECKOTO  JIBW)KEHUS  MOJIEKYJ,
CPEIHEKBAJpAaTUYHAsl CKOPOCTb  MOJIEKYJ, KOJIMYECTBO  TEIUIOTHI,
BHYTPEHHSS 3HEprus, padora rasa, K03(QUIMEHT MOJE3HOro AECHCTBUS
TETJIOBOTO JIBUTATEIS; IPH OMMCAHUU NTPABUIIbHO TPAKTOBATh (PU3NUECKUN
CMBICJI UCTIOJIb3YEMBIX BEIMYUH, UX 0003HAYCHUS U €IUHMIIBI, HAXOIUTh
(opMyIbl, CBS3BIBAIOLINE JAHHYIO (DU3UYECKYIO BEIMUYMHY C JPYTUMH
BEJIMYUHAM




10.6

OnuceiBaTh  U3yYEHHBbIE  JJIEKTPUYECKHE CBOWCTBA  BEIIECTBA U
AJIEKTPUYECKHE SIBICHUS (TPOLIECCHI), UCTIONB3YS (PU3NUECKUE BETMUNHBIL:
JNIEKTPUYECKUIN 3apsill, DJEKTPUYECKOE II0JIe, HANPSKEHHOCTh IIOJIA,
IIOTEHLMAJ, Pa3HOCTh IOTCHLHMAJIOB; IIPU OIMCAaHUU IPABWIBHO
TPAaKTOBATh (PU3UIECKUI CMBICI UCTIOIB3yEMBIX BEIMYHMH, UX 0003HAUYCHUS
U €IUHUIIBI; YKa3bIBaTh (JOPMYJbl, CBSI3bIBAIOLINE JAHHYIO (PU3NYECKYIO
BEJIMYUHY C JPYTMMH BEIUYMHAMU

10.7

aHaM3UpPOBaTh  (U3MYECKUE TPOIECCHI W SIBICHUS, HCIOJB3YA
¢u3nveckre 3aKOHBI M IPUHIMIIBL: 3aKOH BceMHUpHOTO TsaroteHus, |, Il u
Il 3axonb! Hp0TOHA, 3aKOH COXpaHEHUS MEXaHUYECKOW SHEPruH, 3aKOH
COXPAaHEHHUS HMIyJbCa, MPUHIMI CYNEPHO3ULUU CWJI, [PUHIMI
paBHOMNpaBUsl  MHEPUUAIBHBIX  CHCTEM  OTCY€Ta;  MOJEKYJISpHO-
KMHETUYECKYI0 TEOPHIO CTPOCHHS BELIECTBA, I'a30BbI€ 3aKOHBI, CBA3b
CpeIHEell KHHETHYECKON DSHEpruu TEeMJOBOIO JBM)KEHUS MOJIEKYNI C
abCOIOTHOM TeMIlepaTypoil, MepBbIil 3aKOH TEPMOJAMHAMUKH; 3aKOH
COXpPaHEHHS EKTPUUECKOTO 3apsaa, 3akoH KynoHa; nmpu 3ToM pa3nuyarhb
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MAaTeMaTHYeCKOe BBIPAKEHHE U
yCIIOBHS (TpaHUIIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSCHATP OCHOBHBIC TPUHIUIBI JCUCTBUS MaIIWH, NPUOOPOB U
TEXHUYECKUX YCTPOWMCTB; pa3iuyarb yCJIOBUS UX 0O€30MacHOro
WCIIOJIb30BAHUS B TIOBCETHEBHOM KU3HU

10.9

BEINONHATE SKCIIEPUMEHTHI 110 UCCIIEIOBAHUIO (DU3MUYECKHUX SIBICHUH U
MPOIIECCOB C KCIIOJIb30BAaHHEM MPSMBIX M KOCBEHHBIX W3MEPEHHU; TPH
stoM (opmyaupoBaTh TmpobieMy (3agady) W THUIOTE3y Yy4eOHOTO
IKCIIEPUMEHTa, COOMpATh YCTAHOBKY M3 MPEIOKEHHOTO 000pyI0BaHUS,
IIPOBOJIUTH OTIBIT U (POPMYITHUPOBATH BHIBOIBI

10.10

OCYH.[CCTBJ'IS[TB IIPpsAMBIE U KOCBCHHBIC U3MCPCHUA (1)I/I3I/ILI€CKI/IX BCJIIMYUH,
IIpu 3TOM BBI6I/IpaTI) ONTUMAJILHEIN CIIOCO0 HU3MEPEHUA U HCIIOJIB30BATh
HN3BECTHBIC METOAbI OLICHKHU HOFpCIHHOCTGfI I/ISMepeHI/Iﬁ

10.11

HccnenoBath 3aBUCUMOCTH MCKIY q)HSquCKI/IMI/I BCINMYMHAMH C
HCIIOJIb30BAHUEM  IIPAMBIX I/I3MepeHI/II71; IIpu S5TOM KOHCTPYHUPOBATH
YCTaHOBKY, (bl/IKCI/IpOBaTB PE3YyJIbTAThL HOHy‘lGHHOﬁ 3aBUCHUMOCTH
(I)I/ISI/I‘IGCKI/IX BCINYMH B BHIC Ta6J'II/II_I n l"pa(l)I/IKOB, ACJIaTh BBIBOJBI IIO
pe3yiibTaTaM HUCCICIOBaHUA

10.12

Cobnronath npaBuiia 6€300aCHOTO TPY/AA IPU MPOBEIEHUH UCCIIEI0BAHUII
B paMKax y4eOHOro »SKCIEPHUMEHTa, Yy4eOHO-HCCIIENOBATENbCKON U
IPOEKTHOM AEATEIIbHOCTU C UCIIOJIb30BAaHUEM U3MEPUTENbHBIX YCTPOHCTB
U 1abOPaTOPHOTro 000PYAOBAHUS

10.13

Pemats pacuéTHbple 3aauu ¢ SBHO 3aJlaHHOW (U3UYECKON MOJENbIO,
UCTIOJB3Ys (PU3HUECKHe 3aKOHBI M IPUHIIMIIBI; HA OCHOBE aHAIIM3a YCIOBHS
3a/1a4u¥ BEIOUpaTh (PU3MUECKYIO MOJIEIb, BBIACISITH (PU3UUECKUE BETUIHMHBI




u (opmynbl, HeoOXoAUMBIE IS €€ pEIIeHUs, MPOBOIAUTH PACUETHl U
OILICHUBATh PEATLHOCTH MOJyYCHHOTO 3HAUYCHUS (PU3MUECKON BEITUYHHBI

10.14

Pemats KaueCTBEHHbIE 3aJauu: BBICTpauBaTh JIOTUYECKH
HEIPOTUBOPEUUBYIO LIENOYKY PACCYXICHUM C ONOpPOW Ha H3Y4YEHHbIE
3aKOHbI, 3aKOHOMEPHOCTU U (PU3UYECKUE ABJICHUS

10.15

Wcnonb3oBarh mpu  pelieHUH  yuyeOHBIX  33Jad  COBpPEMEHHbIE
UHPOPMALIMOHHBIE TEXHOJOTHH Il TIOMCKAa, CTPYKTYPHPOBAHW,
UHTEpPIPETAlM U TPEACTaBICHUS Y4eOHONH M Hay4YHO-IIOMYJISIPHOMN
UHPOpPMALIMK, TOJYYCHHOW W3 pa3IMYHBIX HCTOYHHUKOB; KPUTHYECKH
aHAIM3UPOBATH MOJy4aeMYyI0 HH()OPMALUIO

10.16

[IpuBoauTE mHpHMEpHl BKJIala POCCUHCKUX U 3apyOeXHBIX YUEHBIX-
(bM3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE ITPOLIECCOB OKPYKAIOIIETO MHUPA,
B Pa3sBUTUC TCXHUKU U TEXHOJIOTUHU

10.17

Hcnonb3oBarh TeopeTHUECKHE 3HAHUS 110 (PU3UKE B TOBCETHEBHOM KU3HU
g oOecniedyeHus Oe€30MacHOCTH Mpu oOpalleHuu ¢ npubopamu u
TEXHUYECKUMH YCTPOUCTBAMH, JUISI COXPAHEHHSI 370POBbS U COOTIOICHUS
HOPM 3KOJIOTHYECKOT'0 MOBECHUS B OKPYKAIOLIEH cpene

10.18

PaGorate B rpymme c BBINOJIHEHHEM PA3IUYHBIX COLMAJIBHBIX pOJeH,
IUIAHUPOBATh Pa0OTy TPYIIIEI, PATMOHAIEHO pacHpeeiiaTh 00S3aHHOCTH
W TUIAaHUPOBATH NESITEIHHOCTh B HECTAHAAPTHBIX CUTYAIHSX, aJICKBATHO
OIICHWUBATh BKJIAJ KaXIOTO W3 YYAaCTHHKOB TPYIIBI B pEIICHUE
paccMaTpuBaeMoin MPOOIEMBI




IHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox
pasjaeina

Ko nposepsiemoro
3JIeMeHTa

HpOBepﬂeMble JJIEMEHTBI COACPKAHUS

OU3NKA U

METO/Jbl HAYUHOI'O I[TO3HAHUA

11

®usuka — Hayka o npupoze. Haydnsle MeTOnbI
MTO3HAHMS OKPYKarOIIEro MHpa. Pounb
JKCIIEPUMEHTA M TEOPHM B IpOIECCE MO3HAHUSA
IPUPOJIbl. DKCIEPUMEHT B (PUBHKE

1.2

MonenupoBanue bu3UYecKux  SIBJICHUH |
npoueccoB. Hayunsle runotessl. ®dusnueckue
3aKOHBl M TEOpPUM. ['paHMIIBI NPUMEHHUMOCTH
¢uznyeckux 3akoHOB. [IpUHIMII COOTBETCTBHSL.
Ponp uw wmecro Qusuku B popMHUpOBaHUH
COBPEMEHHOM HAaydyHOW KapTUHBI MuUpa, B
MPAKTHYECKOHN AESITEeTbHOCTH JII0IeN

MEXAHUKA

2.1

#H#HPar###KUHEMATHUKA

211

Mexagnueckoe  aBwkeHre. OTHOCHUTEIBLHOCTH
MexaHndyeckoro naBmkeHnsa. Cucrema oTcdéra.
Tpaekropus

2.1.2

[lepememnienue, ckopocTh (CpeaHsisi CKOpPOCTb,
MT'HOBEHHas CKOPOCTbD) u YCKOpEHHE
MaTepUaIbHOW TOYKH, HMX TMPOEKIUU HAa OCU
cuctembl KoopauHat. CliokeHHe MepeMelIeHn 1
CJIOEHHE CKOpocTeit

2.1.3

PaBHOMepHOE U PaBHOYCKOPEHHOE
IpsIMOJIMHEITHOE JIBIOKECHHUE. I'paduku
3aBUCUMOCTH KOODPJMHAT, CKOPOCTH, YCKOpEHWUS,
NyTH U TepeMeIleHUs MaTepUalbHONM TOYKH OT
BpEMEHU

214

CBoOoaHOE MmajieHne. Y CKopeHue CBOOOTHOTO
MaJcHUs

2.15

KpuBosmneiinoe JIBHOKEHUE. PaBHoMepHOE
JBU)KEHUE MATEPUAIBHON TOYKU IO OKPYKHOCTH.
YrnoBast CKOPOCTh, TUHEWHAs CKOpoCTh. [lepuoa n
yacroTa. LleHTpocTpeMuTenpHOE yCKOPEHUE

2.1.6

Texnuueckue YCTpOﬁCTBaZ CIIMAOMETP, ABUIKCHUC
CHapsA 0B, HCITHBIC U pCMCHHBIC IIEpCAavIn




2.1.7

[IpakTuueckne paboTel. M3MepeHre MIHOBEHHOM
ckopoctu. MccnenoBaHue COOTHOUIEHUS MEXIY
MyTSIMH, PO ICHHBIMU TEJIOM 3a
MOCJIEI0BATEIbHBIE PABHBIE IIPOMEKYTKA BPEMEHHU
MpU PAaBHOYCKOPEHHOM [IBIDKEHHUU C HavaIbHOU
CKOpPOCTBIO, paBHOW Hymw0. M3ydeHune ABUKECHUS
mIapuKa B BSI3KOM KUAKOCTU. M3yueHue NBUKEHUS
Tesa, OPOIIEHHOT0 TOPU30HTAIBHO

2.2

JTMHAMUKA

221

[Ipuanun otHOocuTensHOCTH [amwites. IlepBbrit
3akoH HprotoHa. HepumanbHble CHCTEMBI OTCUETA

222

Macca tena. Cuia. [TpyHIMI Cynepno3uiyuu cuil

2.2.3

Bropoii 3akon HeroToHa /U151 MaTEpUAIBHONW TOYKH
B nHepuanbHoil cucreme otcuéra (MCO). Tpernit
3akoH HploTOHA A711 MaTepuanbHBIX TOYEK

224

3akOH BCEMHUPHOro TAroteHus. Cuia TAXKECTH.
ITepBas kocMuueckasi ckopocTb. Bec Ttena

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHHA
CKOJIbXKEHUS M cuiia TpeHus nokos. Koaddumment
Tpenust. Cuiia CONpPOTUBIIEHHS NP JABIKEHUU Tela
B KHUJIKOCTHU WJIU Ta3e

2.2.7

[TocTymarenpHOe W BpallaTeIbHOE JIBHKCHHE
a0COJIIOTHO TBEPJIOTO Tela

2.2.8

MoOMEHT cHIBI OTHOCHUTEIIBHO OCH BpaLICHMSL.
[Ineuo cunbl. YciioBus paBHOBECHS TBEPIOTO Tea
B CO

2.2.9

Texandeckue YCTpOﬁCTBaI IO JIIMITHHUKH,
JABVMKXCHUE NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTnueckue pabotel. M3yueHue ABMKEHHSA
Opycka Mo HaKJIOHHOM TUIOCKOCTH TMOJ JIeHCTBHEM
HECKOJIbKUX cuil. MccnenoBanue 3aBUCIMOCTH CHUIT
VIPYTrOCTH, BO3HHUKAIOMIMX B JIehOopMUPYEMOit
NpYXHUHE U PEe3UHOBOM 00paslie, OT BEIUYUHBI UX
nepopmaruu. MccnenoBanme ycinoBHil paBHOBECHS
TBEPJOTO TENA, UMEIOIIET0 OCh BPAILIEHUS

2.3

3AKOHbI COXPAHEHUA B MEXAHUKE

231

I/IMHy.TIBC MaTepHaﬂLHOﬁ TOYKH, CHUCTCMBI
MaTCpHaAJIbHBIX TOYCK. I/IMHy.]'ILC CHUJIBI u
N3MCHCHUC UMITYJIbCA TCJIa

2.3.2

3akoH coxpaHeHus uMmiyibsca B MCO. PeaktuBHoe
JBUKEHHE




2.3.3

PaGora cunel

2.34 MOIIHOCTb CUJIBI
235 Kunerndeckass oSHeprus MarepUaJbHOM TOYKHU.
o TeopemMao KMHETHYECKOM SHEPTUH
[ToreHunaneHas 3ueprus. [loTeHnnanbHas S3Heprus
236 yIpyro nedopmMupoBaHHOK HPYKUHBI.
o [MoTteHmanbHast SHEPIHs Tena BOIH3H
MOBEPXHOCTU 3eMITH
[NoTenumanpHbIe M HETIOTEHIIATBHBIE CHITBI. CBA3b
937 paboThl HEMOTEHIIMAIBHBIX CHJI C H3MEHEHHEM
o MEXAHUYECKOW OHEPTUM CHCTEMbI TeJ. 3aKOH
COXpaHEHHS MEXaHUYECKOH dHEPTHH
2.3.8 Yupyrue v Heylpyrue CTOIKHOBEHHS
239 TexHu4eckue yCTpOMCTBA: JBHKEHHUE PAKET,
o BOJIOMET, KOTIEP, MTPY>KUHHBIH MTHCTOJIET
[IpakTnueckue  pabotel.  M3yueHume  cBs3u
5310 CKOPOCTEH  Tel TpH  HEYIpyromMm  yaape.

HccnenoBanue cBsizu pabOTHI CHITBI C U3MEHEHHEM
MEXaHHUYECKOM IHEPTUU Tea

3 MOJIEKVJIAPHAS ®U3UKA U TEPMOAMHAMUKA

OCHOBbI MOJIEKVJISPHO-KUHETUYECKOM TEOPHUU
OcHoBHbIE TI0JIOKEHUS MOJIEKYIISIPHO-

311 KMHETUYECKON Teopuu. BpoyHOBCKOE IBHKEHUE.
Hudbdyzus. Xapakrtep JIBKCHUSI u
B3aMMO/ICIICTBUS YACTHI] BEILIECTBA
Mopnenu ctpoeHus ra3oB, KUJIKOCTEH U TBEPABIX

3.1.2 TeJl U OOBICHEHUE CBOICTB BEILIECTBA HA OCHOBE
3THUX MOJEIIEN

313 Macca  mosekyn.  KonmyecTtBo — BemiecTsa.

31 [TocTosinHas ABoraipo
' 314 TermoBoe paBHOBecue. Temmeparypa u €€

u3mepenue. lllkana remneparyp Lenbcus
Mopens uneanbHoro raza. OCHOBHOE ypaBHEHHE

3.1.5 MOJIEKYJIIPHO-KUHETHUECKONH TEOpUH HAeaIbHOrO
rasa
AOcomoTHas TemrmepaTypa Kak Mepa CpeaHei

3.1.6 KMHETHYECKON SHEPruM TEIMJIOBOTO JIBHKECHHS
yactui ra3a. [llkana remnepatryp KensBuna

317 VYpasuenne Kianelipona — MenneneeBa. 3akoH

JlanbToHa




3.1.8

I"azoBbie 3akoHBI. M30mpo1iecchl B HIeaIbHOM ra3e
C TIOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: U30TEPMA,
n30X0pa, u300apa

3.1.9

TexHUYecKre YCTPOUCTBA: TEPMOMETP, OapoMeTp

3.1.10

[Ipaktnueckue pabotel. M3mepeHue  Macchl
BO3/lyXa B KIAacCHOM KoMHare. lccienoBanue
3aBUCUMOCTU MCXKIY IapaMCTpaMud COCTOSAHUA
Pa3peKEHHOTO ra3a

3.2

OCHOBbI TEPMOAMHAMUWKN

3.21

TepmonnHamuueckass  cucrema.  BHyTpeHHss
SHEPruUsl TEPMOJIMHAMUYECKONW CUCTEMBI U CIIOCOOBI
€€ U3MEHEHUA

3.2.2

KonnuectBo Temnotsl u  pabota. BHyTpeHHsA
SHEPIus OJHOATOMHOI'O UJEaIbHOIO rasa

3.2.3

Buant TeTJIOTIepeIauHn: TETIOTIPOBOTHOCTb,
KOHBEKIIMsI, W3IydeHue. TeruoéMKoCcTh —Tena.
VnaenrHasg  TEIIOEMKOCTL  BemecTBa. Pacuér
KOJIMYECTBA TETUIOTHI MPHU TEIJIONepeave

3.2.4

[IepBblii 3ak0H TepMoaMHAMUKH. [Ipumenenue
IIEPBOTO 3aKOHA TEPMOJIUHAMMKH K U30IIPOLECCAM.
['paduueckas maTEppeTanus paboTh ra3a

3.2.5

TemmoBsle  MamuHbl.  [IpuHIUOBL  AeHCTBUS
TEIJIOBBIX MamuH. [IpeoOpa3oBaHus SHEpPTUH B
TeIJIOBbIX MamwuHaX. Koadduiuent moneznoro
nevicteus (manee — KITJI) TerutoBoit Mmamuuasbl. [{ukn
Kapno u ero KII/]

3.2.6

Bropoii 3akoH TepmomuHamuku. HeobpaTtumMocTh
IpoleccoB B mpupoje. TemnoBble ABUTATEIH.
DKonoruyeckue npoOiaeMbl TEIIOIHEPTeTUKH

3.2.7

Texuuueckue YCTpOﬁCTBaI ABUT'ATCJIb BHYTPCHHET O
CropaHus, OBITOBOM XOJIOJUJIbHUK, KOHAUITUOHECD

3.2.8

[Ipaktuueckue paboTel. W3mepeHue yAenbHOM
TEILUIOEMKOCTH

3.3

AT'PETATHBIE COCTOSHMA BEILECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[TapooOpa3zoBanue u koHJeHcauus. Vcnapenue u
KUTIEHWEe. YenbHas TeIuloTa MapooOpa3oBaHUsL.
3aBUCUMOCTb TEMIIEPATYPHI KUIIEHUS OT JaBJICHHS

3.3.2

AOcommoTHas )51 OTHOCUTCIIbHAsA BJIa>XHOCTb

BOo3ayxa. HaceleHHbIl nap




3.3.3

Teépnoe temo. Kpucrammmueckue u amopdHbIe
Tenaa. AHU30TPOIHS CBOMCTB KpUcTauioB. Kuakue
Kkpucrtawuibl. COBpeMEHHbIE MaTEePHAIIbI

3.34

[InaBnenue u kpucramumsanus. Y aeabHas TEIUIOTa
iassenus. Cyonumanus

3.35

YpaBHEHHE TEIIIOBOTO OaaHca

3.3.6

Texanueckue YCTpOWCTBA: TUTPOMETP U
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH MOJTyYEHHUS
COBPEMEHHBIX MaTepuajgoB, B TOM  YHCIE
HaHOMAaTEpHAJIOB, U HAHOTEXHOJIOTUN

3.3.7

[IpakTnueckue pabGoTel. M3MepeHue BIaXKHOCTH
BO31yXa

OJIEKTPOAMMHAMUKA

4.1

OJIEKTPOCTATHUKA

411

OnekTpu3anusl Ten. OIEeKTpU4YecKnid 3apsan. JIBa
BHU/1a DJIIEKTPUYECKUX 3apsiIOB

41.2

[IpoBOAHUKH, TUAIIEKTPUKHU U TIOJYIIPOBOJHUKH

413

3aKOH COXpaHEHHsI JIEKTPUIECKOTO 3apsiia

4.1.4

B3aumopeiictue 3apsanoB. 3akon Kymona

4.1.5

DIIEKTPUYECKOE noJie. Hanpsioxénnocts
anekTpudeckoro mnojs. [IpuHnun cynepno3uiuu.
JIuHauyM HanpsKEHHOCTH JEKTPUUECKOTO TOJIS

4.1.6

Pabora CHII AIEKTPOCTATUUECKOTO OJISL.
IMorennuain. PasHocTh IOTEHIINAIOB

4.1.7

HpOBO,Z[HI/IKI/I n  JUDJICKTPUKK B IMOCTOSHHOM
OJICKTPUYECKOM I1oJIe. I[I/IBJICKTpI/I‘IeCKaH
IIPOHUIIACMOCThb

4.1.8

OnekTpoéMKocTh. KoHeHcaTop. D1eKTpOEMKOCTh
IJIOCKOTO KOHJIEHCATOpa. DHEPrus 3apsKEHHOTO
KOHJIEHCAaTOPa

4.1.9

Texuuyeckue yCTpOIiCTBa: JIEKTPOCKOIL,
NIEKTPOMETP,  DJIEKTPOCTAaTUYECKas  3alllMTa,
3a3eMJICHHE  3JIEKTpONpHOOpOB,  KOHJEHCATOp,
KCEpPOKC, CTPYHHBIN IIPUHTED

4.1.10

[IpakTnueckue paboTHI. N3mepenue
INEKTPOEMKOCTH KOHJEHCATOpa

4.2

MOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

421

YciaoBusa CyILLIECTBOBAHUSA HOCTOSIHHOTO
ANeKTpuUeckoro Ttoka. Mcrounuku Ttoka. Cuna
ToKa. IloCcTOAHHBIN TOK




4.2.2

Hanpsxenue. 3akon OMa a7 ydacTKa Lenu

4.2.3

DJIEKTPUYECKOEC  CONPOTUBIICHHE.  YJIEIbHOE
COIIPOTHBJICHUE BEIIECTBA

4.2.4

HOCHGI[OB&TGJIBHOG, napajijicJibHOC, CMCIIaHHOC
COCANHCHUC ITPOBOAHUKORB

4.2.5

PabGora snexrpudeckoro Toka. 3akoH Jlxoyms —
Jlenna

4.2.6

MOIIHOCTB 3JIEKTPUYECKOTO TOKA

4.2.7

anekTpoaBmwxkymas cuna (maee — DC) wm
BHYTPEHHEE CONPOTHBIICHUE WCTOYHUKA TOKA.
3akoH  Oma  uia  TOJNHOH  (3aMKHYTOIN)
3JeKTpUYecKol nenu. KopoTkoe 3ambikaHne

4.2.8

DONeKTpOHHAas MPOBOAUMOCTh TBEPIBIX METAIJIOB.
3aBUCHUMOCTb  CONPOTUBJIEHHS  METaNIOB  OT
TeMrieparypbl. CBEpXIpOBOINMOCTh

4.2.9

OnekTpuueckuid Tok B Bakyyme. CBoiicTBa
3JIEKTPOHHBIX ITyYKOB

4.2.10

[TonynpoBoaauku. CoOcTBeHHass M TPUMECHas
MPOBOJIMMOCTh TOJTYMPOBOJHUKOB. CBOMCTBa P-N
nepexoja. [lomynpoBoHUKOBBIE TPHUOOPHI

4.2.11

DIIEKTPUUYECKHI TOK B AIEKTPOJIUTAX.
DJIEKTPOJIUTUYECKAS JUCCOLUALIMS. DIIEKTPOJIN3

4.2.12

DJIEKTPUYECKHUI TOK B razax. CaMOCTOSITEIbHBIA 1
HECAMOCTOSITENIbHBIA  pa3psid. PasziuyHble THIIBI
CaMOCTOSITENBHOTO pa3psaaa. Momnus. [1nazma

4.2.13

Texuuyeckue ycTpoiicTBa: aMrepMmeTp, BOJILTMETD,
peocrar, UCTOYHHUKHU TOKa,
3JIEKTpOHArpeBaTeIbHbIE puoopHI,
JJIEKTPOOCBETUTEIbHBIE  MPUOOPBI, TEPMOMETP
COTPOTHBIICHUS, BAKYYMHBIN U0/, TEPMUCTOPHI U
(boTOpEe3UCTOphl,  MOJYNPOBOJHUKOBBIM  JIHOJ,
rajbBaHHKa

4.2.14

[Ipaktnyeckue paboTsl. M3yueHue cMeLIaHHOTO
COEJIMHEHUS PEe3UCTOPOB.

WN3smepenne OJIC wuCTOYHMKA TOKa U €TI0
BHYTpPEHHEro  compotuBieHus.  HaOmonenue
JJIEKTPOJIN3A




MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsieMOro
TpeboBaHUs

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTe/IbHOIi MPOrpaMMBbI CpeIHero
0011ero o0pa3oBaHus

1

CpopMHpPOBAaHHOCT, YMEHHMM pacrio3HaBaTh (U3UYECKUE SBJICHUS

(mpo1iecchbl) U 0OBACHATH UX HA OCHOBE U3yYEHHBIX 3aKOHOB

Brnanenue ocHoBomoJsiaraomuMu  QU3MUECKUMH  TIOHSATHUSAMH U

BEJIMYMHAMH, XapaKTEPU3yIOLIUMHU (PU3NUECKUE TPOLECCHI

ChopMHpPOBAaHHOCTP YMEHHMM TPUMEHSATHh 3aKOHBI KJIACCHUECKOU
MEXaHHUKH,  MOJEKYIsIpHOH  (U3UKH U  TEPMOJMHAMUKH,
ANEKTPOAMHAMUKH, KBAHTOBOM (M3MKH Ui aHalM3a U OOBSICHEHHS
SBJIEHUN MUKpPOMHpA, MAaKpOMHUpA U MErammpa, pa3jinyarb YCIOBHS
(rpaHuIpl, 006JaCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh
BceoOmMii xapakTep QyHIaMEHTAJIbHBIX 3aKOHOB U OTPAHUYEHHOCTh
UCIOJb30BAHUS YACTHBIX 3aKOHOB; AHAIM3MPOBATH (PU3UUYECKHE
IIPOLIECCHI,  HMCHOJB3Yysl  OCHOBHBIE  IIOJIOKEHHUS, 3aKOHBI U

3aKOHOMCPHOCTH

ChopmupoBaHHOCTh YMEHHS pa3ivyaTh YCIOBUS MPUMEHHUMOCTH

MoJeNel (PU3NIECKUX TEJl U MPOIIECCOB (SIBIICHUIN )

ChopmupoBaHHOCTh yMEHHMsI peliaThb pPacyETHBIE 3aJaud C SBHO
3a/laHHOM M HESIBHO 3aJJaHHON (PU3WYECKON MOJEINbI0: HA OCHOBAaHUU
aHaJlM3a YCIIOBUSA BbIOMpaTh (GU3NYECKUE MOJENH, OTBEYAIOLIUE
TpeOoBaHUAM 3aJauu, MPUMEHSITh dbopmyIbL, 3aKOHBI,
3aKOHOMEPHOCTH W  MOCTYJNaThl  (U3UUECKUX TEOpUH  MpHU
UCIIOJIb30BAaHUU  MaTeMaTHYeCKMX METOJOB pelleHus  3ajad,
OPOBOAUTH pacy€Thl Ha OCHOBAaHUM UMEIOIIMXCS  JIAHHBIX,
aHAJIM3UPOBAThH PE3yJbTAThl U KOPPEKTUPOBATH METOMAbI PEIICHUS C

y‘IéTOM TOJIYYCHHBIX PE3YJIbTATOB

Pemate xauecTBeHHbIE 337a4M, TpeOyrOIMe MPUMEHEHHs 3HaHUM U3
pa3HBIX Pa3JIeNIOB LIKOJBHOTO Kypca (PM3MKH, a TaKKe HHTErpaluu
3HAHMM U3 JpYruX MpeAMETOB E€CTECTBEHHOHAYYHOIO IMKJA:
BBICTPAaNBaTh JIOTUYECKYIO LIETMIOYKY PACCYKJIEHUH C ONOpOH Ha

HU3YUYCHHBIC 3dKOHBI, 3dKOHOMCPHOCTH U (I)I/I3I/I‘-IGCKI/IG SABJICHUA




Bnanenne ~ OCHOBHBIMM ~ METOAAMH  HAy4HOTO  IIO3HAHMA,
UCTOJBb3yeMbIMU B (DU3UKE: MPOBOAUTH NPSAMBIE M KOCBEHHBIC
U3MepeHus: (PU3NYECKUX BEIIMYMH, BBIOMpAsi ONTUMAIBHBIA CHOCO0
U3MEPEHUS U MCIIOJIB3Ysl M3BECTHBIE METOIbI OI[CHKH MOTPEIIHOCTEH
U3MEPEHUH, TMPOBOJNTH HCCIECIOBAHNE 3aBHCUMOCTEH (hru3ndecKux
BEIMYMH C HCIOJB30BAHUEM TPSMBIX HM3MEPEHHH, OOBSICHITH
HOJTy9EeHHBIC PE3yIbTAThI, UCHOJB3YS (PU3NIECKUE TEOPHH, 3aKOHBI U
HIOHSTHS, U I€NaTh BBIBOJBI; COOJIOAATH MTpaBmIa 0€30MacHOTO TPy/a
MIPH IPOBEICHUH MCCIIIOBAaHHUIA B paMKaX y4eOHOTO SKCIIEPUMEHTA U
y4eOHO-UCCIEI0BAaTENbCKON  IESTENBHOCTH C  HMCHOJIb30BAaHHEM
OUQPOBBIX  U3MEPUTENBHBIX ~ YCTPOWCTB W J1a0OpPaTOpHOTO

000pyn0oBaHUs

CpopMHpPOBAaHHOCT, YMEHUW  aHaIU3UpPOBATH U  OIEHUBATH
MOCEACTBUSL  OBITOBOM ¥ TPOW3BOJICTBEHHOW  JIEATEIHLHOCTH
YeJIOBEKa, CBSA3aHHOW ¢ (PU3WYECKUMH TIpOIECCaMH, C TIO3HITHI
9KOJIOTUYECKOM O€30TacHOCTH; MPEACTaBICHUNH O paIiOHAILHOM
MPUPOJIOTIONI30BAHUHU, a TakKe€ pa3yMHOM  HCIOJIb30BAHUH
JOCTMKEHU HAyKd W TEXHOJIOTMWA JUIsl JAJIbHEHIIEro pa3BUTHUS

4eJI0BEYECKOr0 00IIecTBa

OBnageHue pa3IUYHBIMU criocobamMu  paboTel ¢  HWHpOpManUeH
(U3NYECKOTO COJCpIKAHUS C  KCIOJIB30BAaHHEM COBPEMEHHBIX
WH(POPMAIIMOHHBIX TEXHOJIOTUH; pPa3BUTHE YMEHUH KPUTHUYECKOTO

aHaJIM3a U OLCHKHU JOCTOBEPHOCTHU nonyqaeMoﬁ I/IH(l)OpMaHI/II/I

10

ChopmMupoBaHHOCTh  YMEHHIl MPUMEHSITh OCHOBOIIOJAraloLIUue
ACTPOHOMMYECKHE TOHSTHS, TEOPUU M 3aKOHBI JUId aHaiau3a |
00BsicHEeHUS! (PU3UYECKUX IMPOIIECCOB, MPOUCXOAIINX Ha 3BE3/1aX, B
3BE3MHBIX CHUCTEMaX, B MEKIaJIaKTHUYECKON cpene; IBUKCHHS

HeOECHBIX TeJI, DBOIIOLMH 3BE311 1 Beenennoi




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» ®usuka; 10 kiacc. yriryonennoe ooyuenne Kacesinos B.A. O0miecTBo ¢ orpaHu4eHHON
O0TBETCTBEHHOCTHIO «[[PODA»; Axkunoneproe odmiectBo «M3aarensctBo «IIpocBemnienue»
METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

®dusmnka, 10 - 11 xnaccsl KomruiekcHbIi 00pa3oBaTebHBIN MaTepuai o (pusuke,
BKJTFOYAIOIIUHN CIIEHAPUU YPOKOB, CIIEHAPUHU U3YUYEHUS TEM, BUICOYPOKH, BUPTYaJIbHbBIC
1ab0opaTopHHu, AIEKTPOHHBIE YUeOHbIE TOCOOUS U TECTHI C aBTOMAaTUYECKOM MPOBEPKON 115t
HCIIOJIb30BAHMS HA YpPOKaxX U camonoArotoku yyamuxcs I'’AOY BO MI'TIY

Hudposoii kypce "dusnka. Yrayodnaenusiit yposens' 10 kimacce [{udposoit kype pazpabotan B
cootBeTcTBUU ¢ DenepanbHBIMU TOCYIAPCTBEHHBIMU 00pa30BaTEIbHBIMUA CTAHIAPTAMH,
(dhenepaTbHBIMU OCHOBHBIMHU 00pa30BaTEILHBIMU MPOTPAaMMaMHU U YHUBEPCATbHBIM
TEMaTUYECKUM KJIacCu(UKATOPOM ISl UCIOJIB30BAaHUS IPU pealiu3allii 4YacTH
0011600pa3oBaTEIBHON MPOTrpaMMBbI, POpPMUPYEMON YUaCTHUKAMU 00pa30BaTEIIbHBIX
OTHOIIIEHUH 10 mpeaMeTy "dusnka. YTiydiaeHHbIN ypoBeHb" (cpenHee odiiee oOpa3oBaHue,
yrayonennbiit yposenb) @I'AOY JII10 "Akanemus Munnpocsemenus Poccun"
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
O6uako 3nanuid. [Togrotoka k EI'D. ®usnka. 10 kmacc DOP cocTout n3 Tpex pasnueson: a)
BCTYIHUTEIHHOE TECTUPOBAHUE (BKIIOYACT MATh TpeHUPOBOUHBIX BapuaHToB KM EI'D no
¢buzuke); 6) TPEHUPOBKA MO OTACTHHBIM JHHUAM 3a1aHuil EI'D (BKItouaeT BapuaHThl 3aJaHUN
Pa3IMYHBIX JUHHM, BCTPEUAIONINXCS HA K3aMEHEe Ha KOHKPETHOW MO3UIUH crienr(UKalnum); B)
TMOJIHBIH 9Kk3ameH (cocTouT u3 nsaTu BapuanToB KM EI'D, koTopble npeanararoTcsi B KauecTBe
HUTOTOBOTO TECTUPOBaHUs). TpEeHUPOBOYHBIEC U IK3aMeHAIIMOHHbIE BapuaHThl DOP HOCAT
JIEMOHCTPAIIMOHHBIN XapakTep B cCOOTBETCTBHH co crienupukanueit EI'D nmo ¢pusuke 2024 rona

000 "®U3MKOH"



7. JUCT ®UKCUPOBAHUS U3SMEHEHU U JOMOJHEHU B PABOUYEN ITIPOTPAMME

Jama Coznacosanue c
Iloonuce ruuya,
6HeceHUs 3amecmumenem OUpeKmopa
. Cooeporcanue eéHecuiezo
U3MEHEeHU, (noonucw, pacuugpoexa
3anuce

O00NoIHEeHUT noonucu, oama)




COI''TACOBAHO

[IpoTOKOJI 3aceanust METOINYECKOTO
coBeta MBOY «JIuneii Ne 13»

ot 29 aBrycta 2026 roga Ne 1

Anuna BnagumupoBHa Jlemunosa

JIOKYMEHT INOATIUCAH
SJIEKTPOHHOM TTOAITUCHIO
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