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MNNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢usuke 6a30BOro ypoBHS Ha YpOBHE CpeaHEro oomiero odpa3oBaHuUs
pa3paboTaHa Ha OCHOBE TIOJIOKCHHUH M TpeOOBaHWUN K pe3ylbTaTaM OCBOCHUS OCHOBHOM
obOpasoBarenbHOl Tporpammsel, TmpeacTtaBieHHBIXx B DPI'OC COO, a Takke ¢ yd€ToM
denepanpHOi paboyeil MporpaMMbl BOCHHUTAHHMS W KOHLEIIUU MPENOJaBaHUsl Yy4eOHOTO
npeamera «®usuka» B oOpa3zoBaTenbHBIX — opraHmzanmsx —Poccuiickoit  deneparum,
peanu3yromux OCHOBHbIE 00pa30BaTeIbHbIC IPOIPAMMBI.

Copnepxanue NporpaMMbl MO (pU3MKE HANpaBlIeHO Ha (OPMHPOBAHHUE E€CTECTBEHHO-
Hay4YHOH KapTuHBl MHpa oOydwaromuxca 10 kmacca mpu oOydeHuun ux (uszuke Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeNIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusiM OI'OC COO Kk TUTaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeaMETHBIM
pe3yabTataM OOy4YeHMs, a TaKKe YUUTHIBAET HEOOXOJUMOCTb pealu3alii MEXIpPeAMETHBIX
cBsi3ell (M3MKM C €CTECTBEHHO-HAYYHBIMH YYE€OHBIMH IpenMeTamMu. B Heil ompenemnsroTcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CpeaHEero oOIiero oOpa3oBaHMs, IUIAHUPYEMbIE
pe3yabTaThl OCBOGHMS Kypca (GU3MKU: JIMYHOCTHBIE, METANpeIMEeTHbIC, NpeAMETHbIE (Ha
06a30BOM ypOBHE).

[Iporpamma no ¢pu3MKe BKIIOYAET:

e [UIAHUPYEMBIE PE3ybTaThl OCBOCHUS Kypca (U3UKU Ha 0a30BOM YPOBHE, B TOM UYHUCIIE

IpeMETHBIC PE3YNIbTAThI 10 TO1aM 00yUYEeHHUS;

e cojaepxaHue yuyeOHoro npeamera «Pu3ukay 1o rogam o0ydeHHUs..

du3mKa Kak Hayka 0 Hanbosee oOIIMX 3aKOHAX MPUPO/bI, BHICTYMAs B KAUeCTBE Y4eOHOTO
IpeaMeTa B LIKOJIE, BHOCUT CYILECTBEHHBIM BKJIAJ B CUCTEMY 3HaHMH 00 OKpY)KaroLIeM MHpE.
[[IxonbHBIA Kypc (GUBUKH — CHCTEMOOOpa3yIOIHMA MJii €CTeCTBEHHO-HAYYHBIX Yy4eOHBIX
IPEIMETOB, TOCKOJIBKY (PU3HUECKUE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB U SBJICHUN, N3y4aeMbIX
XUMHUEH, Ouonorueit, gusnueckoir reorpadueit u acrpoHomueil. Mcrnonp3oBaHHe U aKTUBHOE
OpUMEHEHHe (U3MUYECKUX 3HAHUN ONpenAessieT XapakTep M pa3BUTHE PAa3HOOOPA3HBIX
TEXHOJIOTUH B c¢epe SHEpPreTHKH, TPaHCIOPTa, OCBOEHUS KOCMOCA, IOJIyY€HHs HOBBIX
MaTepHaJoB C 33JlaHHBIMU CBOMCTBaMU U Apyrux. M3ydyenue Gu3MKu BHOCUT OCHOBHOM BKJIaJl B
(opMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MHpa o0yJaromuxcs, B GopMupoBaHre yMeHUH
IPUMEHATh HAyYHBIH METOJ TIO3HAHUS NPH BBIIIOJHEHUN MU y4EOHBIX MCCIIEJOBAHUH.

B ocHOBY Kypca ¢hu3UKH A1 YPOBHS CpeIHEro 001ero o0pa3oBaHMs MOJIOXKEH PsJT UIICH,
KOTOpPBIE MOKHO pacCMaTpUBaTh KaK MPUHIIMIIBI €r0 IIOCTPOCHUSI.

Hoes yenocmuocmu. B COOTBETCTBUY € HEW KypC SIBISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX paslesioB (PU3MKHU, BKIIOYAET KaK BOIMPOCH! KJIACCUYECKOH, TaKk U
COBPEMEHHOU (U3HKHU.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HeW MaTepuall Kypca (PU3UKH 00bEUHEH BOKPYT
¢usnueckux Teopwil. Beaymumm B Kypce sBisercs (OpPMHpPOBAHHWE TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BELIECTBE U IOJIE.

Hoes cymanumapuzayuu. EE peanusanus NpeanogaraeT MUCrojib30BaHUE T'yMaHUTapHOTO
noTeHuana GU3NYecKoi HayKH, OCMBICIIEHUE CBA3H Pa3BUTUS (PU3UKHU C pa3BUTHEM OOILECTBA,
a TaKk)Ke ¢ MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U 3KOJIOTMYECKHUMHU MTPOOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypc Gpusnku npenmnoyaraet 3HakOMCTBO C ITUPOKUM
KPYIOM TEXHUUYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUIN U3YyYEHHBIX TEOPUIl U 3aKOHOB.

Hoes skonocuzayuu peanusyercs IOCPEICTBOM BBEIEHHUS 3JIEMEHTOB COJAEpIKaHUS,

HOCBHH_IéHHBIX 9KOJOTUYCCKUM HpO6JIeMaM COBpPCMCHHOCTH, KOTOPBLIC CBA3aHLBI C PA3BHUTHCM
2



TEXHHUKH U TEXHOJIOTHH, a TaKKe 00CyX IeHHUs Mpo0JIeM panroHaIbHOTO IPHUPOIOTIOIb30BAHHS U
HKOJIOTHUECKOM Oe30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMH Kypca (U3MKHM Ha ypOBHE CpeaHEro oOmero oOpa3oBaHUS
ABJISIIOTCS  pu3udeckue Teopu (HOpMUPOBAHHE MPEACTABICHHH O CTPYKTYpPE IOCTPOCHHS
¢usmueckoit Teopuu, poiaw (GYHIAMEHTAIBHBIX 3aKOHOB M TIPHHIMUIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOJE, IPaHUIAX MPUMEHUMOCTH TEOPHM, Ui ONMUCAHHS €CTECTBEHHO-
HAYYHBIX SIBJICHUU U MPOIIECCOB).

CucTteMHO-IIeSITeNbHOCTHBIN NOAX0/] B Kypce (DU3MKH peann3yeTcs Mpexe BCero 3a CUET
OpraHM3aliy 3KCICPUMEHTAIBHOMN NesATeIbHOCTH oOydaromuxcs. Jis 6a30Boro ypoBHS Kypca
(¢U3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB U
7a00paTOpHBIX paboOT, KOTOpBIE B Iporpamme Mo (usuke OoObEIWHEHBI B OOLIMI CIUCOK
YYEHHYECKUX MPaKTHYECKUX paboT. Brlienenune B yka3aHHOM IepedHe JabopaToOpHBIX pador,
HNPOBOAMMBIX JUII KOHTPOJII W OLIEHKH, OCYIIECTBIISIETCS YYaCTHHKaMH OOpa3oBaTEIbHOTO
npoliecca UCXO/s U3 0COOEHHOCTEH TUIAHMPOBAaHUS U OcHaleHus kabuHera gusuku. [Ipu sTom
oOecrieynBaeTcsl OBJIAZCHUE OOYYAIOIIMMHUCH YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
WCCIIECIOBAaHHUS 3aBHCHUMOCTEH (M3MYECKHX BEIWYMH M IIOCTAHOBKY OIBITOB IO HPOBEPKE
HpeII0KEHHBIX TUIIOTES.

Bonbioe BHUMaHKE yIenseTcsl peleHHI0 pacu€éTHBIX U KayecTBEHHBIX 3a1adu. [Ipu sTom
JUIS pacu€THBIX 33/1a4 IPUOPUTETOM SIBISIIOTCA 33/1a4M C SIBHO 3a/laHHON (PU3HUECKON MOJETIbIO,
MO3BOJIAIOIINE TIPUMEHSTh H3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasferna
Kypca, TaK ¥ UHTETPUPYs 3HAHUS M3 Pa3HBIX pa3aesnoB. JlJs KaueCTBEHHBIX 3a/a4 IPUOPHUTETOM
SBIISIIOTCS 3aJaHusl Ha OOBSCHEHHWE TMPOTEKaHUs (U3NYECKHX SIBICHHUM U IPOIECCOB B
OKpY’Kalollel J>KU3HHU, TpeOylomme BbIOOpa (PHU3MUECKOM MOJENu Ui CUTYallud HpPaKTUKO-
OPHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MarepuasbHO-TEXHHUYECKOMY
o0ecrieyeHnI0 y4yeOHOro rmporecca 0a30BbI ypoBEHb Kypca (M3MKM Ha YpPOBHE CpPEIHETO
o0rmiero o0pa3oBaHUs JIOJDKEH U3y4yaThCs B YCJIOBHUAX NMPEAMETHOrO KabuHeTa (PU3MKH WM B
YCJIOBUSIX MHTETPUPOBAHHOTO KaOWHETa NMPEeJMETOB €CTECTBEHHO-HAYYHOTo KA. B xabuHere
(bU3UKA TOJDKHO OBITH HE0OX0AMMOE JJabopaToOpHOE 000PYIOBAHNE /TSI BRIMOJHEHUS YKa3aHHBIX
B TIporpamMme 10 (HU3UKE YUYEHHYECKUX NPAKTUYECKUX padOT M JIEMOHCTPALMOHHOE
obopyoBaHue.

JleMoHCTpannoHHOE 000pyaOBaHHE (OPMUPYETCS B COOTBETCTBHH C IPUHIMIIOM
MHHUMAJIBHOM JI0CTaTOYHOCTH M 00ECIEeYMBAET MOCTAHOBKY IEPEUUCICHHBIX B MPOrpaMMe I10
¢u3uKe KIIOYEBBIX JEMOHCTPALUN AJs MCCIEJOBAHUS W3y4aeMbIX SIBICHUW U IIPOLIECCOB,
HIMIIUPUYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPHUMEHEHHH.

JlaGopaTopHoe 00OpymOBaHHE ISl YYCHHYECKUX IMPAKTUUECKHX paboT (opmupyercs B
BU/IC TEMAaTHYECKHX KOMIUIEKTOB M OOECIeunBaeTcsi B pacuére OJHOTO KOMIUICKTa Ha JIBYX
oOyyaromuxcs. TemaTudeckue KOMIUIEKTHI JIaOOpaTOpHOrO O0OpYIOBaHMUS JIOJKHBI OBITH
MOCTPOCHBI Ha KOMILJICKCHOM HCIOJIb30BAHUU AHAJOTOBBIX W LU(POBBIX NMPUOOPOB, a TaKxke
KOMITBIOTEPHBIX H3MEPHUTEIBHBIX CHCTEM B BUJIE IN(POBBIX JTa00PaTOPHIA.

OCHOBHBIMU TIESIMU U3y4YeHUs (PU3UKH B 00111eM 00pa30BaHUM SBJISIOTCS:

e (QopMupoBaHHE HHTEpPECa W CTPEMJICHHS OOYdYaloIMXcs K HAyYHOMY H3y4YCHHUIO

HPUPOJIBI, PA3BUTHE UX WHTEIUICKTYAIbHBIX M TBOPUECKUX CIIOCOOHOCTEH;
e pa3BUTHE MPEACTaBICHWH O HAayYHOM METOAE IMO3HaHUS H  (opmMHupoBaHHE
MCCIIEIOBATEIbCKOTO OTHOIICHNUS K OKPYKAIOIIUM SBJICHUSM;



dbopMUpOBaHNE HAYYHOTO MUPOBO33PCHUS KaK Pe3yIbTaTa U3YYCHUS OCHOB CTPOCHUS
MaTepuu ¥ GyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

(dopMHpoBaHUE YMEHHI OOBSCHSITH SBICHHUS C UCIIOJIb30BaHNEM (DU3MUECKUX 3HAHUHA U
HAYYHBIX JOKa3aTeIbCTB;

(dopMHEpOBaHUE TIPEACTABICHUN O PO (PU3HMKH IS Pa3BUTHS IPYTUX €CTECTBEHHBIX
HaYK, TEXHUKU M TEXHOJIOTHH.

JlocTrxkenne 3TUX TeNeld 00ecreunBaeTCsl pelIeHUeM CIEAYIOMUX 3a]ad B IpoIecce
U3YyYeHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0Iiero o0pa3oBaHuUs:

npruoOpeTeHne CUCTEMBI 3HaHUN 00 OOIMX (U3UUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSX, BKIIOYAsi MEXaHUKY, MOJICKYJSAPHYIO PU3UKY, JIEKTPOIMHAMUKY, KBAHTOBYIO
(bU3HKY U 3JIEMEHTHI aCTPO(DU3UKH;

dbopMupoBaHHEe YMEHUN TMPUMEHATH TEOpPETUYECKHE 3HaHHUS [UIsi OOBSCHEHUs
busznyeckux SBICHUH B TpUPOJE U JUIA TNPUHATHS NPAKTHUECKUX pELICHU B
MMOBCEAHEBHOM XU3HU;

OCBOEHHE CIOCOOOB peHIeHMs] pa3MuYHbIX 3a7ad C SBHO 33JaHHON (QU3NYEeCcKO
MOJIENBIO, 3aJad, TOJPa3yMEBAIOIIUX CaMOCTOSTEIbHOE CO3JaHue (hu3nyeckon
MOJIEJIH, aJIEKBaTHOM YCIIOBUSM 3a]1a4H;

NOHMMaHHE (PU3MUYECKUX OCHOB M NPUHIUIIOB JCWCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJOTMYECKHUX MPOIIECCOB, UX BIUSHUS HA OKPY>KAIOILIYIO CPELY;

OBJIQ/ICHUE METOJAaMU CaMOCTOSITENIbHOTO TUIAHUPOBAHUS M MPOBEACHUS (DU3MUECKUX
SKCIIEPUMEHTOB, aHalIM3a M  MHTEpHpeTauud  MHPOpMAIUH,  ONpEeleICHUS
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ybTaTa;

CO3JIaHWE YCJIOBHH JJISI pa3BUTHUSI YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON
JESITeIbHOCTH.

Ha wusydenue ¢usuxu (0a30BbIi ypoBEeHb) Ha yYpOBHE CpEIHEro oOumero odpa3oBaHus
otBoauTcs B 10 kimacce — 68 vacoB (2 yaca B HEJEIO).

[Ipennaraemsblii B mporpamme 1o (pu3uKe nepeueHb Ja00paTOPHBIX M MPAKTHIECKUX PaboT
SIBIISICTCST PEKOMEHIOBAaHHBIM, YYHTEb JElTaeT BHIOOp MpOBEACHUs J1a0OpaTOpPHBIX paboT H
OTIBITOB C YU4ETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00yYarOIUXCA.



COJEP)KAHUE OBYYEHUA

10 KJIACC

Paznen 1. ®u3uka ¥ MeTObI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupone. Hayunele Meroasl mo3HaHUsA OKpyXkarowero mupa. Pomib
HKCIIEPUMEHTA M TEOPHH B IIPOIIecce MO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PU3HKE.
MopenvupoBanue GU3HMYECKUX SIBICHUN | TporieccoB. Hayunsie runore3sl. Ouznveckue
3aKOHBI U TeOpUU. |'paHULIbI MPUMEHUMOCTH (HU3NYECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUS.

Ponp m mecto gus3uku B (OPMHPOBAHMM COBPEMEHHOW HAaydyHOW KapTUHBI MHpa, B
IIPAaKTUYECKOU NEATEIbHOCTH JIIOJICH.

Jlemoncmpayuu
AHanorosbie U ITU(POBBIE U3MEPUTEINHHBIE TPUOOPHI, KOMITBIOTEPHBIC TaTUYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe nBukeHHE. OTHOCHTEIBHOCTh MEXaHWYECKOro aBmxkeHus. Cucrema
orcuéra. Tpaekropus.

[Tepememnienne, cKopocTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTh) W YCKOPCHHE
MaTepUaIbHOM TOYKH, UX MPOEKIMU HAa OCHU CUCTEMBbI KoOopAuHaT. ClIOKEHUE MepeMENIeHUN U
CJI0’KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJHMHEHHOE IBIKeHue. ['paduku 3aBHCHUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTU U MepEMEIICHUSI MaTEPUAIbHOM TOUKU OT BPEMEHH.

CBoboaHoe majienne. Y CKOpeHrue CBOOOTHOTO TafCHUSI.

KpuBonunelinoe nBwxeHue. J[BHkeHHME MATepUAIbHOM TOYKHM IO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOJYJII0 CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEWHas CKOpocThb. Ilepuon u
yactoTa oOparmieHus. [leHTpocTpeMuTensHOE YCKOPEHHE.

TexHudyeckne yCTpoWCTBA M IPAKTHYECKOE IPUMEHEHHE: CIHUJIOMETpP, IBUKEHUE
CHaps/0B, LICTIHbIE U PEMEHHBIE MEpEIadH.

Jlemoncmpayuu

Mogenb cuctemMbl 0TCUETA, MIUTIOCTPALNS KHHEMAaTHUYECKUX XapaKTEPUCTUK JIBUXKECHHUSL.

[Ipeobpa3zoBanre ABMKEHU C MCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBmkeHUs Tena, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

N3mepenue yckopeHwusi CBOOOTHOTO MaICHUSI.

HampaBnenue CKOpOCTH MpU ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3yueHnre HepaBHOMEPHOTO JABUKEHUS C LENIbIO OMPEIETICHUS MTHOBEHHOM CKOPOCTH.
UccnenoBanue  COOTHOIIEHWS ~ MEXAY  OYTSIMH,  NOPOWJEHHBIMHM  TEJIOM  3a

MoCieIOBaTeIbHbIE pPaBHbIE TMPOMEXKYTKH BPEMEHHU NPH PABHOYCKOPEHHOM JIBUYKEHUHM C
HayaJbHOU CKOPOCTHIO, PABHOU HYIIO.

N3yueHne NBUKEHHUs IAPUKA B BA3KOU JKUIKOCTH.
Wzydenue nBuxeHus Tena, OpOmEeHHOTO TOPU3OHTAIBHO.
Tema 2. /lunamuxa

[Tpuniun otHocutenbHOCTH ["anmuiies. [lepBoiit 3akoH HeroTona. MHepimanbHble CHCTEMBI
OTCYETA.



Macca tema. Cuna. IlpuHmun cynepno3unuu cujid. Bropoit 3akoH HeroToHa s
MaTepualbHOU TOYKU. Tpernii 3akoH HbIOTOHA U1 MaTEpUAIIBHBIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenune. Buapl TpeHust (1okosi, CKoibXeHus, kadeHus). Cuia Tpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJBKEHHUs U cuia TpeHus mokos. Koagdurment tpenus. Cuiaa COmpoTUBIICHUS
NP ABUKCHUU TeJla B )KUJKOCTU UM Tase.

[ToctynarensHoe 1 BpaliaTeiabHOE ABMKEHHE aOCOIIOTHO TBEPAOTO Tena.

MOMEHT CuiIbl OTHOCUTEIBHO OCH BpaumieHus. Ilnedo cuibl. YcnoBus paBHOBeCHs
TBEPAOTO TEIA.

TexHudyeckue yCTpONCTBa W MPAKTUYECKOE MPUMEHEHHE: TMOIIMIHUKYA, JIBUXKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBiieHne nHepLKH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIUX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cu.

CrnosxxeHue cuil.

3aBUCHMOCTh CHJIBI YIIPYTOCTH OT JeopMaIiu.

HeBecomocTs. Bec Tena npu yCKOpeHHOM MOIbEME U aJCHUH.

CpaBHEHHE CHII TPEHUS MTOKOS, KAUEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBecUs TBEPAOTO Tesa. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yuenune aBuxeHus Opycka o HaKJIOHHOM TJIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAKOUIUMX B NPYKUHE U PE3NHOBOM
oOpasiie, oT ux aedopMaruu.

HccenenoBanue yciioBui paBHOBECHs TBEPIOTO Tea, UMEIOLIETO OCh BPALLICHHUS.

Tema 3. 3aKkoHbl COXpaHeHUs 8 MEXAHUKE

HNmnynsc MatepralibHOM TOUKH (T€a), CUCTEMbl MaTepUalbHBIX TOUEK. MIMITynbC CHIIBI U
M3MEHEHUE UMITYJIbCca TeJla. 3aKOH COXPaHEHUs! UMITyJibca. PeakTHBHOE JBUKEHUE.

PaGora cuibl. MOIIHOCTH CHITBI.

Kunerndeckasi 3Hepruss MaTepualbHOW TOYKU. Teopema 00 M3MEHEHHMH KHHETHYECKON
SHEPIHH.

[orenmaneHas sueprus. [loreHnmansHas sHeprust ynpyro 1e(opMHPOBAHHOM MIPYKHUHBI.
[MoTennmansHas 3HEPrHst TeNa BOJIM3U TOBEPXHOCTH 3EMITH.

[ToreHunanbHble U HEMOTEHIMAIbHbIE CUJbl. CBsI3b PaOOTHl HEMOTEHIMAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKOM IHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON YHEPTUN.

VYipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4yeckue yCTpOMCTBA U IPAKTUYECKOE NMPUMEHEHHUE: BOAOMET, KONEP, IPYKUHHBIN
MUACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[Tepexo MOTEHITMATBHON SHEPTHH B KWHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol



N3ydyeHrne aOCOMIOTHO HEYNPYroro yaapa € MOMOIIBIO ABYX OJMHAKOBBIX HHTSHBIX
MasiTHUKOB.

UccnenoBanue cBs3u pabOThl CHIIBI C W3MEHCHHMEM MEXaHWYECKOW JHEPIHH Tella Ha
IpUMepe PacTSHKEHHs] PE3MHOBOTO JKI'yTa.

Pa3nen 3. Mosekyasipaast pu3MKa M1 TEPMOIUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopul

OcHOBHBIE TIOJIO’KEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHUE.
bpoynoBckoe nBmwxkenue. Quddys3ms. Xapaktep IBWKEHHS | B3aUMOJCHCTBUSI YaCTHII
BemecTBa. MoJienu CTPOCHUS Ta30B, KUIKOCTEH M TBEPABIX Tel U OOBICHEHHE CBOMCTB
BElleCTBA Ha OCHOBE 3TUX Mozeneil. Macca u pasmepbl Mosiekyin. KomnuecTBo BeliecTsa.
[TocrosinHast ABorazpo.

TemmoBoe paBHOBecue. Temneparypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpAaBHEHHME MOJIEKYJISIPHO-KMHETHYECKONH TEOPUH
UlealbHOTO Tra3a. AOCOMIOTHas TemIeparypa Kak Mepa CpedHed KHHETHYECKOW SHEprHH
TEIUIOBOrO JABWKEHHMs dactul Tra3a. lllkama temnepatyp KenpBuna. ['a30Bble 3aKOHBI.
Vpasuenue MenneneeBa—Kianeiipona. 3akon [lanproHa. M3omponeccsl B UAEaIbHOM Ta3e C
IOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe mpeacTaBieHne H30MpoLEcCoB: U30TepMa,
u30x0pa, n3obdapa.

TexHUuyeckue ycTpoiCTBa U MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP, OapoMeETp.

Jlemoncmpayuu

OnbITh, OKa3bIBAIOLINE JUCKPETHOE CTPOCHHE BellecTBa, (oTorpaduu MOJIEKYI
OPraHUYEeCKUX COCIUHECHUM.

OmnbiTel 10 AU Y3UH KUIKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JIBUKEHHSL.

Mogens onbira IITepna.

OnpIThI, JOKA3bIBAIOLINE CYIIECTBOBAHNE MEXKMOJIEKYIISIPHOIO B3aUMOEHCTBUS.

Mopaenb, HUTIOCTpUPYIOIAsk IPUPOY JABJICHHUS ra3a Ha CTEHKHU COCY/a.

OnBITHL, MJUTFOCTPUPYIOIME YPABHEHUE COCTOSHUS UJI€AJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

OnpeneneHnne Macchl BO3/yXa B KIIACCHOM KOMHATe€ Ha OCHOBE HU3MEpeHHil 00BEMa
KOMHATBHI, IABJICHUS U TEMIIEPATyphl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy TApaMETPaMU COCTOSIHUS Pa3peKeHHOTO rasa.

Tema 2. Ocnosvt mepmoounamuku

TepmoauHamuueckass cucreMa. BHYTpeHHsS 3HEprus TEPMOAMHAMUYECKOM CHCTEMBI U
crocoOb! e€ n3meHenus. KonnuectBo TemnoTel U paboTta. BHyTpeHHss sHEprusi 0AHOATOMHOIO
UJeaNbHOro ra3a. Buasl Ternonepenayu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3JIyYeHHE. Y IeIbHas
TEIIOEMKOCTH BellecTBa. KomuecTBO TEIIOTHI IPU TEIIoNepeiade.

[lonarue 06 anmmabatHOM mpouecce. I[lepBblil 3akoH TepMmoauHamuku. IIpumeHenue
MEPBOro 3aKOHA TEPMOAMHAMUKY K M3omporeccaM. [ padudeckas uHTepnperanus paboThl rasa.

Bropoii 3akoH TepmoanHaMuki. HeoOpaTuMOCTh IPOIIeCCOB B MMPUPO/IE.

Tennoble MamuHbL. [IpuHIMIBL 1eficTBUS TeMTOBBIX MaluH. [IpeoOpazoBanus sHEPTUU B
TeroBbIX MammHax. Koadduuuent nosnesnoro neiictBust teroBoid mammuubl. Lukn Kapuo u
ero Kod(pPUIMEHT MoJIE3HOTO AEUCTBHUS. DKOJOTUUECKHUE MPOOIEMBI TETIOIHEPTETHKH.

TexHudeckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHWE: JBUraTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHUIIMOHED.
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Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEW SHEPrHM Teia IMPH COBEPUICHUHM palbOoThI: BBUIET NMPOOKU W3
OYTBUIKH TOJl JIEHCTBHEM C)KaTOrO BO3/yXa, HarpeBaHue >(upa B JATYHHOH TpyOKe MyTéM
TpeHus (BUICOAEMOHCTPAITNSA).

M3MeHeHne BHYTpEHHEH dHEprun (TeMIiepaTypsl) Tejaa Mpy Terionepeaaye.

OmnbIT M0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3LYLIHBIM OTHUBOM).

Monenu napoBoi TypOHHBI, IBUTATENs BHYTPEHHETO CrOPaHUs, pEaKTUBHOTO ABUTaTeIs.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3mepenne yaenbHOU TeMIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eeujecmea. Pazoevie nepexoonvl

[TapooOpazoBanne u koHjeHcanus. Mcmapenune U kureHue. AOcCOmOTHas U
OTHOCHTEJIbHAs BJIAXKHOCTh BO3Ayxa. HaceleHHslil nap. Y ienbHas TemioTa napooOpa3oBaHUsL.
3aBHCHUMOCTb TEMIIEPATYPhl KUIICHHS OT 1aBJICHMSL.

Tsépnoe Teno. Kpucrannnueckue u amop¢Hbie Tena. AHU30TPOIUS CBOMCTB KPUCTAILIOB.
Kunkne xpucramisl. CoBpeMeHHble Marepuanbl. [lnaBnenue m Kpucramimzauus. YenbHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHEHHE TEIIOBOTO OalaHca.

TexHuueckue ycTpoWCTBa M IPAKTUYECKOE INPUMEHEHHME: TUIPOMETP U IICUXPOMETP,
KaJIOpDUMETP, TEXHOJOTMU IIOJIY4YEHHUS COBPEMEHHBIX MaTepHajoB, B TOM  4YHCIE
HaHOMATEPHAJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIIECHHBIX [1aPOB.

Kunenue npu noHM>KEHHOM JIaBICHUH.

Crioco0Ob! U3MEpPEHMsI BIAKHOCTH.

HaOnroneHue HarpeBaHus U IUIaBICHUS KPUCTANIMYECKOTO BELIECTBA.

JleMoHCTpanys KpUCTalIoB.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pa3nen 4. DaekTpoamHaMuka

Tema 1. Inexkmpocmamuka

ONeKTpu3alus TeJl. OJEKTpUYECKUH 3apsa. JlBa Buaa SIEKTPUYECKUX 3apsIOB.
[IpoBOIHUKY, TUBIIEKTPUKH U MOTYIIPOBOJAHUKH. 3AKOH COXPAHEHUS AIEKTPUUECKOTro 3apsia.

B3aumoneiictBue 3apspoB.  3akoH  Kynona. TodeuHbIl  21€KTpUYecKHH — 3apsn.
Onexkrpuueckoe nose. HanpsokéHHocTh anekTpuueckoro noss. [lpuHuun cyneprno3uuuu
3JEKTPUYECKUX NoJIeH. JINHUM HanpsHKEHHOCTH AJIEKTPUYECKOrO MOJIS.

PaGora cunm omekrpoctatmdeckoro mojs. [loreHnman. Pa3HOCTP  MOTEHIHMAIOB.
[IpoBOAHMKY M INUANEKTPUKH B 3JIEKTPOCTATHUECKOM MoJI€. [Iu3nekTpuieckasi IpOHULIAEMOCTb.

OnektpoéMkocTh. KonaeHcarop. DIeKTpoEMKOCTh IUIOCKOTO KOHJAEHCATOpa. ODHEprus
3apsyKEHHOI0 KOHJIEHCATOpA.

TexHu4eckne yCTpoiCTBa M MPAKTHUYECKOE IPUMEHEHHE: 3JIEKTPOCKOMN, IIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHICHCATOP, KOMHWPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpolcTBO ¥ IPUHIUIT IEUCTBUS SJIEKTPOMETpA.

B3anmopnencTere HadIeKTPU30BAHHBIX TEIL.
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DIIEKTPUUYECKOE TT0JIE 3apSHKEHHBIX TEl.

[IpoBOAHMKY B 3JEKTPOCTATHUECKOM IOJIE.

DIEeKTpOoCTaTUYECKas 3alluTa.

JIMPNeKTpUKH B 3JIEKTPOCTATHYECKOM I10JI€.

3aBUCUMOCTh  JIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOpa OT IUIOWAAW IUIACTHH,
pacCTOSTHUSA MEXKy HUMHU U IUAJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprusi 3apsyKeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmosannwiit 3nekmpuyeckuit mox. Toku 6 paznuunsix cpeoax

DNEKTPUYECKUI TOK. Y CIIOBUS CYLIECTBOBAHUS AJIEKTPUUECKOTO TOKA. MICTOUHUKHM TOKA.
Cwita Toka. [IoCTOSIHHBIN TOK.

Hanpspokenue. 3akon Oma Jy1st ydacTKa Lenu.

DIIEKTpUUYECKOE CONPOTHUBIICHHE. VY nensHoe CONPOTHUBIICHUE BEIIECTBA.
[TocnenoBarensHOE, NapajliebHOE, CMEIAHHOE COCIMHEHHE MPOBOAHUKOB.

PaGoTa snexktpuueckoro Toka. 3akoH Jxoymns—JIenia. MOIHOCTD 3IEKTPUIECKOTO TOKA.

DIIEKTPOABUKYILAsA CUJIA U BHYTPEHHEE COIPOTHUBIICHHE UCTOYHHKA TOKA. 3akOoH Oma Jyu1s
MIOJTHOM (3aMKHYTOH) 3sieKTpruecKkoil nenu. KopoTkoe 3amMbIkaHueE.

DJNIEKTPOHHAs MPOBOJAUMOCTb TBEPIBIX METAUIOB. 3aBUCUMOCTb COMIPOTUBIICHUS] METAJIJIOB
oT Temneparypsl. CBEpXIPOBOAUMOCTb.

DJIEKTPUUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[MonynpoBomauku. CoOCTBeHHass W MPUMECHAs TMPOBOJUMOCTH TOTYIPOBOIHHKOB.
CgoiictBa p—n-nepexoaa. [loxynpoBoJHUKOBBIE TPHOOPHI.

DJIEKTPUYECKUH TOK B PAcCTBOpAaX M pacijiaBax »3JEKTPOJIUTOB. ODIJIEKTPOJIUTHYECKAS
JIccolManus. IIEKTPOIU3.

DneKTpuueckuil ToK B razax. CaMoCTOSTEIbHBIN U HECAMOCTOSTENbHBIN pa3psia. MoHus.
[Lnazma.

TexHu4yeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: AaMIEPMETpP, BOJIBTMETP,
peoctaT, HMCTOYHHUKM TOKa, DJEKTpOHArpeBareibHble MPUOOPHI, AIIEKTPOOCBETUTEIbHbBIE
npuOOpbI, TEPMOMETP COMPOTUBIICHHS, BAKYYMHBIA U0, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYITPOBOJHUKOBBIN TNOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepenne cuilbl TOKa U HAPSHKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS] UWIMHAPUYECKUX MPOBOJAHUKOB OT JUIMHBI, ILJIOIIAIU
MONEPEUHOI0 CEYEHUsI U MaTepHana.

CMenraHHoe COeTMHEHUE TIPOBOJHUKOB.

[Ipsamoe m3MepeHHe 3IeKTPOIBMKYIIEH cuiibl. KOpoTkoe 3aMblKaHHE TajlbBAaHUYECKOTO
3JIEMEHTAa U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCUMOCTD COMPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 37EKTPOJIUTOB.

NckpoBoii pa3psan U MpoOBOJUMOCTh BO3/1yXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD JUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yueHnne cMemaHHOTO COEIMHEHMS PE3UCTOPOB.

W3mepeHne  2IeKTpOABMKYLIEH CHJIBI HMCTOYHHMKA TOKA H  €ro  BHYTPEHHETO
CONPOTHUBIICHUS.



Hab6nronenue anexTpomusa.

MexnpeaMeTHbIe CBA3H

Wzyuenune kypca ¢usuku 0azoBoro ypoBHsS B 10 Kimacce ocymiecTBIsSEeTCS € y4&€ToM
COJIEpKaTENbHBIX MEXIIPEIMETHBIX CBA3€Hl C KypcamMH MaTeMaThKH, OWOJIOTMH, XHMHH,
reorpaduu U TEXHOJIOTHH.

Mescnpeomemnusie nouwsamus, CBS3aHHBIE C HM3YYCHHEM METOAOB HAyYHOTO ITO3HAHHSL:
SIBIICHWE, HAy4yHBI (akT, Tumore3a, ¢u3nyeckas BeJIMYMHA, 3aKOH, TEOpHs, HaOIIOJEHUE,
9KCIIEPUMEHT, MOJIETIUPOBAHUE, MOJIENb, H3MEPEHHUE.

Mamemamuxa: pelIeHUE CHCTEMbl ypaBHEHWH, JHMHEWHas QyHKIUA, TMapadoda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHTEHC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M HMX MPOCKIMH Ha OCH
KOOPJMHAT, CII0XKEHHE BEKTOPOB.

buonoeus: mexannueckoe NBWKEHHE B KUBOHW mpupoje, nuddysus, ocMoc, TermtooOMeH
KHUBBIX OPraHU3MOB (BHJBI TEIUIONEPEIaut, TEIJIOBOE PAaBHOBECHUE), IIEKTPHUUCCKUE SIBIICHUS B
JKUBOM IPUPOJIE.

Xumus: NACKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIEeCTBa,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBAa TBEPIBIX TeJ, KUAKOCTEW W Ta30B, 3JIEKTPUUYECKUE
CBOWCTBA METAJIJIOB, JICKTPOJIUTHYECKAs IUCCOLUAIIHS, TaJIbBAaHHKA.

T'eoepaghus: BnaxxHOCTH BO31lyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeodpa3oBaHNE NBHKEHUHN C HCIOIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHUKE, TOJIIMITHUKH, HCIOJb30BAaHHE 3aKOHA COXPAHEHHS HMITyJIbca B TEXHHUKE (pakerta,
BOJOMET M JIpyrue), JBUTATENIb BHYTPEHHEIO CropaHus, mapoBass TypOuHa, OBITOBOU
XOJIOUIBHUK, KOHAUIIMOHEP, TEXHOJIOTUHU TOJYYEHUSI COBPEMEHHBIX MaTepHajoB, B TOM YHCIeE
HAHOMATepHalloB, ¥  HAHOTEXHOJOTHH,  DBJEKTpOCTaTHYecKas  3alluTa,  3a3eMJICHHE
JEKTPONpUOOpPOB, KCEPOKC, CTPYHHBIM MpPUHTEp, dSJIEKTpOHArpeBaTelbHbIE MPHOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHUOOPHI, TaTbBAHUKA.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenue ydeObHoro mpenmera «®du3nka» Ha YpPOBHE CPEIHEr0 OOIIEro oOpa3oBaHUS
(6a30BBI  ypOBEHB) MIOJDKHO  OOECMEYHTHh  JOCTHXKEHHE  CICIYIOIIMX  JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yJabTaThl OCBOCHUS yueOHOro mpeamera «Pu3MKa» ITOJKHBI OTpa)karb
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLINXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
MO3UIUEH JUYHOCTH, CHCTEMON IICHHOCTHBIX OpPHUEHTAIlui, MMO3UTUBHBIX BHYTPCHHHX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAAMIMOHHBIM IIEHHOCTSIM POCCHUIHCKOrO  0OIIecTBa,
pacivpeHe >KU3HEHHOTO OIbITa M OMbITa JEATEIBHOCTH B MPOIECCEe pean3alliii OCHOBHBIX
HATPaBJICHUH BOCIIUTATEIBHOMN JIEATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOro BOCIUTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  OO0y4aromierocss Kak AakTUBHOTO W
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTO OOIIECTBA;

NPUHITHE TPATUIIMOHHBIX OOIICYEIOBEYSCKUX T'YMaHHUCTHYECKHX M JEMOKPATUYECKUX
IICHHOCTCIH;

TOTOBHOCTh BECTH COBMECTHYIO JIE€ATEIbHOCTh B HMHTEpEcax TIpa)kJIaHCKOro O0OIecTBa,
y4acTBOBAaTh B CAMOYTPABIECHUH B 00pa30BaTeIbHON OpraHU3aIiy;

YMEHHE B3aUMOJCHCTBOBATh C COIUAIBHBIMU HWHCTUTYTAMH B COOTBETCTBHH C UX
GYHKIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOI 1€ATEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCHICKOM TPaKTAHCKOW UACHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHHUSIM POCCHICKUX
Y4€HBIX B 0071aCTH (DU3UKH U TEXHUKH,

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCJIE B I€ATE€ILHOCTH y4EHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOTO OYAyIIero;

4) 3cTeTHYECKOro BOCIMTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAsi 3CTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
(bu3HIEeCcKOil HayKe;

5) TpyaoBOro BocnuTaHMS:

WHTEpEC K pa3nuuHbiM chepam mpodecCHOHATBHOW IeATENbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (U3UKOW W TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oymyrien
npodeccuu 1 peann3oBbIBaTh COOCTBEHHbBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTb M CITOCOOHOCTH K 00Opa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUU BCEU KU3HU,

6) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

c(OpPMUPOBAHHOCTh JIKOJIOTUYECKON KYJIBTYphl, OCO3HAHHE TIJI00AJIbHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;
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MJJAHUPOBAHUE M OCYIIECTBJIICHUE JACHCTBHI B OKPY)KAIOUIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA;

pacuIiMpeHre OmNbITa JACSITEIBHOCTH HKOJIOTMYECKOM HAlpaBIEHHOCTH Ha OCHOBE
UMEIOUTNXCS 3HAaHUM 10 (pU3UKe;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3HUECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAyYHOH N1eATeIbHOCTH, TOTOBHOCTh B IMpOLIECCe U3YUEHUS (PU3UKU
OCYILIECTBIISATh MPOEKTHYIO U UCCIIEA0BATENBCKYIO ACSITENbHOCTh HHANBUAYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe efiCTBUS
Ba3oBrble JJornueckue aeiicTBUA:

CaMOCTOSITENILHO (DOPMYIMPOBATh M aAKTyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIpEeeNATh LENH NeSTeIbHOCTH, 3aJaBaTh MapaMeTphl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMAaTPUBAEMBIX (PU3UUYECKUX SIBICHUSAX;

pa3pabarbIBaTh IJIAH PELICHUS MPOOIEMBI ¢ YIETOM aHAIH3a UMEIOIIUXCSI MaTepUATbHBIX
Y HEMaTepHUaAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh, OLIEHWBATh COOTBETCTBHUE PE3YJIbTATOB LIEJSAM,
OLICHUBATh PUCKU MOCIEACTBUN JESATENbHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPa0OTy B YCJIOBHSIX pPEaTbHOT0, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHBaTh KPEATUBHOE MBIIIICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEeM.

Ba3oBrble ucciaenoBareJLCKHE AeHCTBUA:

BJIa/IeTh HAyYHOW TEPMUHOJIOTMEN, KIIOYEBBIMU MOHSTUSAMHU W METOAaMH (pU3ndecKon
HAYyKH;

BJIQJICTh HABBIKAMHU Y4EOHO-MCCIIEAOBATEIHCKON U MPOCKTHON JEATeTLHOCTH B 00IacTU
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOMCKY METOJIOB pPeIleHus 3a7a4
buznyecKoro cogepxaHus, NPUMEHEHHUIO Pa3IMYHBIX METOA0B MTO3HAHUS;

BJIQJICTh BHUJAMHU JIEATEIHHOCTU MO TOJYYEHHIO HOBOTO 3HAHUS, €r0 HHTEPIpPETaIuH,
npeoOpa3oBaHUI0 M TPUMEHEHUIO B PAa3jMYHBIX YYEOHBIX CUTyalMsiX, B TOM 4YHUCIE TIpHU
CO3JIJaHWHU Y4EOHBIX MMPOEKTOB B 00J1acTH (PU3UKH;

BBISIBJISITH NPUYMHHO-CIICACTBEHHbIE CBSI3M U aKTyaJM3UpOBaTh 3ajady, BBIABUTaTh
TUINOTe3y €€ pelleHHs, HAaXOIWUTh apryMEHTHI MJisl JO0Ka3aTelIbCTBA CBOUX YTBEPXKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUHU PEIICHHUS;

aQHAIM3UPOBATh TIOJYyYEHHBIE B XOJI€ pELICHUS 3aJaud pe3yJbTaThl, KPUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBHUSX;

CTaBUTh U (popMynHpOBaTH COOCTBEHHBIC 3aJaud B 00pa30BATENBHOU JEATEIHHOCTH, B
TOM YHUCJIE TIPU U3yYCHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIbIT;

YMETb NEPEHOCUTH 3HaHUS MO (PU3MKE B IPAKTHUUECKYIO 001aCTh KUZHEAESATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIE HJICH, MIPEJIaraTh OPUTHHAIBHBIC IOAXOAbI U PEIICHHUS;

CTaBHUTb HpO6J’ICMBI 1 3a71a4i, JOIMYyCKAarIIHUEC aJIbTCPHATUBHBIC PCIICHUA.
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Pabora ¢ undopmaunmeii:

BJIAJCTh HaBBIKAMHU MOJy4YeHUs MH(oOpMaruu (GU3NYECKOTO COACpKAHUS U3 UCTOYHUKOB
pasHBIX THIIOB, CAMOCTOSITEIbHO OCYHIECTBIATh IIOMCK, aHalW3, CHUCTEMaTH3alHI0 |
MHTEPIIpEeTannio HHOOPMALIUH Pa3INIHBIX BUAOB U (HOPM IPEICTABICHNUS;

OLICHUBATh JOCTOBEPHOCTHh MH(POPMAIHY;

UCITIOJIBb30BaTh CPEACTBa MH(OPMAIIMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJIOTHI B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OpPraHU3allMOHHBIX 33/1a4 C COOJIOACHUEM
TpeOOBaHNI SPrOHOMHUKH, TEXHUKN 0€30MTaCHOCTH, TUTHEHBI, PECypCcOCOepEKEHHS, TPAaBOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON O€301TaCHOCTH;

CO3/1aBaTh TEKCThl (DU3NYECKOTO COJACPKAHUS B pa3NUYHBIX (opMmaTax ¢ y4EToM
Ha3HAueHUs MHPOpPMALMU W LEJIEBOM ayIuTOpUH, BBIOMpaAs ONTUMAIbHYIO (GopMy
IPE/ICTaBICHNS U BU3YATH3aLUH.

KoMMmyHHKaTHBHBIE yHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUA:

OCYIIECTBIISATH OOIICHHE HAa ypoKaX (PU3UKU U BO BHEYPOUHOU JEATEIbHOCTH;

pacrno3HaBaTh NPEANOCHUTKH KOHMIUKTHRIX CUTYallui U CMATYaTh KOH(INKTHL,

Pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOYKY 3PEHMS C HMCIHOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHUMAThH U UCTIOJB30BaTh MPEUMYIIECTBA KOMAHIHON M UHIUBUIYaTbHOU PaOOTHI;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUH € y4y€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN KaKOr0 4JIeHa KOJUIEKTUBA;

MPUHUMATh LEJIHM COBMECTHOM JEATEIbHOCTH, OpPraHU30BbIBATH W KOOPAWHHUPOBATH
JEUCTBUA IO €€ NOCTMIKEHHIO: COCTABIATH IUIAH JEHUCTBUM, pPACHPENCISITh POJAU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KaYECTBO CBOETO BKJIAJa U KaXJOr0 YJaCTHHKA KOMaHJbl B OOIIUN pe3ynbTar
1o pa3paboTaHHBIM KPUTEPHUSIM;

npeyiaraTb HOBBIE NPOEKTHI, OLEHUBATH UAEU C IMO3UMLHUH HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMMOCTH;

OCYLIECTBIIAATh IMO3UTHBHOE CTPATETMYECKOE IIOBEJCHUE B PA3JIUYHBIX CHUTYalHsX,
MPOSIBIISATH TBOPYECTBO U BOOOpAKEHHE, OBITH MHUITMATUBHBIM.

PeryasiTuBHble YHUBepPcaJbHbIEe YUeOHbIEe 1eHCTBUSA
Camoopranuszanms:
CaMOCTOSITENIbHO OCYIIECTBIISATh IMO3HABATENBHYIO JESTEIBHOCTh B 001MacTH (QU3UKH U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIIMPOBATH COOCTBEHHEIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIAH PELICHUS PacuETHBIX M KAuyeCTBEHHBIX 3ajady, IJIaH
BBIMIOJTHEHUSI TMPAKTUYECKOM paboThl ¢ Yy4ETOM HMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTECHU;
JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;
pacmupsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHH;
JienaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OLICHUBATh MPUOOPETEHHBIN OIBIT;
crocoO0cTBOBaTh (OPMHUPOBAHHWIO W TMPOSBICHUIO JPYAWIMU B 001acTH  (HU3UKH,
MTOCTOSTHHO TTOBBITIIATH CBOM 00pa30BaTeIbHbIN M KyJbTYPHBIA YPOBEHD.
CaMOKOHTPOJIb, IMOLIMOHAIBHBII HHTEJJIEKT:
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JaBaTh OLEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBHI B JESATEIHOCTb, OILICHUBAThH
COOTBETCTBUE PE3YNIbTATOB LENSIM;

BJIaJICTh HABBIKAMU ITO3HABATEIbHON pedIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUN
Y MBICJIUTENBHBIX MIPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;

UCIOJIb30BaTh TPUEMBI peIeKCHH IS OLIEHKH CUTYallld, BbIOOpa BEPHOTO PEIICHUs;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATDH PELICHUS M0 UX CHIKEHUIO;

MPUHUMATH MOTHBBI U pTYMEHTBI JPYTUX TIPU aHAHU3E PE3YIbTaTOB ACATEIbHOCTH;

NPUHUMATD ce0sl, MOHNUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

NPU3HABATh CBOE MPaABO U MPABO JPYTUX Ha OLIMOKH.

B mporecce OCTHKEHHS TUYHOCTHBIX PE3yJIbTaTOB OCBOCHHS IIPOTPaMMBI IO (PU3HKE IS
YPOBHsI cpefHero olmiero o0pa3oBaHus y OOYYArONIUXCSI COBEPIICHCTBYETCS SMOIMOHATBHBIN
MHTEJJIEKT, MpeArnoaaraiomui chopMupOBaHHOCTD:

CaMOCO3HAHUs, BKJIIOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE IMOLIMOHAIBLHOE COCTOSTHHE,
BUJICTH HAMPABJICHHSI PA3BUTHUS COOCTBEHHOH SMOIIMOHATIBHOU C(hepbl, OBITh YBEPCHHBIM B ce0e;

caMOperyJIupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOIIb, yMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJanTHUPOBAaThCS K SMOIMOHATbHBIM
WU3MEHEHUSM U TPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHE! MOTHBAlMM, BKJIIOYAIOIIEH CTPEMJIEHHE K JOCTHKEHHIO LEIM U YCIEXY,
ONTUMM3M, UHUIIMATUBHOCTb, YMEHUE AEHCTBOBATH NCXO/S U3 CBOMX BO3MOKHOCTEI;

SMIATHH, BKIIOYAIOLIEH CIOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSHHE ApPYruX,
YYUTBIBATh €T0 IIPU OCYIIECTBICHUH OOLICHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BHICTPAWBATh OTHOLICHUS C JAPYTMMHU
JIOJbMH, 3a00TUTHCSI, IPOSBIISATH UHTEPEC U pa3peliaTh KOH(IUKTHL

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy obydenus B 10 kjacce npeaMeTHbIe pe3yiIbTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y 0OYJAIOLTUXCS YMEHHIA:

JEMOHCTPUPOBATh HA MPUMEpPaxX posib U MecTO (U3NKU B (POPMUPOBAHUM COBPEMEHHOU
HAay4yHON KapTUHBI MHPA, B PA3BUTHM COBPEMEHHOW TEXHHUKW W TE€XHOJIOTHH, B MPAKTUYECKOU
JIeITEeILHOCTH JIFOACH;

YYUTHIBATh TPAHULBI TPUMEHEHUS H3YYEHHBIX (PHU3UYECKUX MOJEJeH: MaTepuanbHas
TOYKa, MHEpLHalbHas cucTeMa OTcuéra, aOCOJIOTHO TBEPLOE TEJIO, WACANbHBIM Ta3, MOJAEIH
CTPOEHMS Ta30B, )KMIKOCTEH M TBEPABIX TEJ, TOUCYHBIA DICKTPUYECKUH 3aps] IPH PEIICHUU
buznyeckux 3a1ay;

pacnio3HaBaTh (hpu3Myeckue SBICHUS (TPOLECCH) U OOBACHATH MX Ha OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJIIPHO-KHHETUYECKOW TEOPHUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
PaBHOMEPHOE U DPABHOYCKOPEHHOE NPSMOJMHEHHOE [BUKEHHE, CBOOOAHOE MAaJCHHE Tell,
JBIDKEHUE 110 OKPYXHOCTH, WHEpUus, B3auMojaeucTBue Ten, auddysus, OpoyHOBCKOE
JBIDKEHUE, CTPOCHHUE >KUAKOCTeH M TBEPIBIX TeJ, M3MEHEHHE 00bEMa Tell MpU HarpeBaHUH
(oXJaXJ€HUHN), TEINIOBOE paBHOBECUE, UCTIAPEHHE, KOHJCHCALUs, IIJIaBJIeHHE, KpUCTAIIIN3aL1s,
KHIICHUE, BIAKHOCTHh BO3/lyXa, IOBBIIICHHE JABJICHHS ra3a IIPU €0 HAarpEBaHUU B 3aKPBITOM
cocyze, CBA3b MEXKIYy IapaMeTpaMu COCTOSIHMSI ra3a B H30IpoLeccax, JIEKTpU3alus Tell,
B3aMMO/ICVICTBUE 3aps/I0B;
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ONKCHIBAaTh MEXAHMUYECKOE JBI)KEHUE, MUCIOJB3Ys (hU3MUecKre BEeIWYMHBI: KOOpJIWHATa,
IyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Tejla, CHJIa, UMIYJbC Tela, KMHETUYECKas
DHEprus, MOTCHIMANbHAS DJHEPTHs, MEXaHW4ecKas pabdoTa, MeXaHWYecKas MOIIHOCTh; IMpHU
ONKMCAHUM TPABUIBHO TPAKTOBaTh (PU3MYECKHI CMBICT HCHOJB3YEMBIX BEJIWYHH, UX
0003HaYeHHsI U €IMHUIIBI, HAXOAUTH (YOPMYIIbI, CBA3BIBAIOIINE TaHHYIO (PU3NYECKYIO BETUUHHY
C APYTMMH BEIMYUHAMU;

ONMCHIBATh M3YYEHHBIE TEIJIOBBIE CBOICTBA TEJ W TEIUIOBBIE SIBICHMS, WCIIOJIb3Ys
¢usznueckue BEIMYMHBI: JaBIIEHWE Tas3a, TemIepaTypa, CpedHssli KHUHEeTHYecKas JHeprus
XAaO0THUYECKOr0 JBMKEHUS MOJIEKYJ, CPEAHEKBAJpPAaTUYHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSS SHEprus, padora rasza, KO3((QUIMEHT IOJIE3HOTO IEHCTBHS TEIJIOBOTO
JBUTATENIS; IPH OMMCAHUH MPABUIBLHO TPAKTOBATh PUINYECKUIN CMBICIT HCIIOIB3YEMbIX BEIIMYUH,
uX O00O03HAYEHUS M EOUHUIIBI, HAXOAUTh (OPMYIIbI, CBA3BIBAIOIIME JaHHYIO (HU3HUECKYIO
BEJIMYUHY C IPYTUMHU BEJINYMHAM;

ONMCHIBATh U3YYEHHBIE 2JIEKTPUUECKHE CBOWMCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(TIporecchl), UCTONb3ys (PU3NUECKUE BEITUUMHBL: AJIEKTPHUECKUI 3apsii, AJIEKTpUUYECcKoe TOoJe,
HaIlpsOKEHHOCTh MMOJIS, TOTEHLUMAN, pa3HOCTh ITOTEHUUAIOB;, IPU ONHCAHUU IPABHIBHO
TPaKTOBaTh (PU3UYECKUII CMBICT HCIONb3YEMbIX BEJIMYUH, HX OOO3HAYEHHS] M €IWHUIBL;
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BETUYHUHY C IPYTHMH BETUYMHAMU,

aHaAM3UPOBaTh (PU3MUYECKUE MPOLECCHl U SBICHUS, MCIONB3Ys (pU3MUECKUEe 3aKOHBI U
MPUHIMIBL: 3aKOH BceMupHoro tsrotenus, I, II m III 3akonbr HploTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKON IHEPruH, 3aKOH COXPAHEHHUSI UMITYJIbCa, IPUHLMI CYNEPHIO3ULNUNA CUJ, IPUHLIUII
paBHONPABUs MHEPLMAIBHBIX CUCTEM OTCUYETA, MOJIEKYJISIPHO-KUHETUUECKYIO TEOPUIO CTPOCHUS
BEIIECTBA, Ia30BbIE 3aKOHBI, CBSA3b CPEAHEH KHHETUYECKOW HHEPIHMM TEIUIOBOTO JIBHIKEHUS
MOJIEKYJT C aOCOJIFOTHOM TeMIlepaTypol, MEepBbIA 3aKOH TEPMOJMHAMHKHU, 3aKOH COXpaHEHUS
JNIEKTPUYECKOT0 3apsiia, 3akoH KyrnoHa, mpu 3TOM pas3iuyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE U YCIOBUS (TPaHUIIbI, 00JIaCTH) TPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIC TIPUHITUIIBI IEHCTBUS MAIIMH, TPUOOPOB U TEXHHYECKUX YCTPOUCTB;
pa3Iuy4aTh yCIOBUS X O€30MaCHOTO UCIOIb30BaHUS B TOBCETHEBHOM KU3HU;

BBIMOJHATh 3KCIEPUMEHTHl IO HCCIEIOBAHHUIO (PU3NYECKUX SBIEHUN M IPOLIECCOB C
UCIIONIb30BAaHMEM TPSMBIX W KOCBEHHBIX HM3MEPEHUH, TMpu ITOM  (POpMYyIUpOBATH
npobiieMy/3ajady W TUMOTE3y Y4eOHOTO OSKCIEpUMEHTa, COOUpaTh YCTAaHOBKY U3
MPEeJIOKEHHOTO0 000PYAOBaHUS, TPOBOAUTH ONBIT U (OPMYIUPOBATEH BHIBOIBI,

OCYIIECTBIISITh MpSAMbIe U KOCBEHHBIE H3MEpeHMs] (DU3MUECKHX BEJIWYMH, MPH STOM
BBIOMPATh ONTHUMAJBHBIA CIIOCOO HM3MEPEHHsT M MCIOJIb30BaTh H3BECTHBIE METOJIBI OIICHKH
MOTPELIHOCTEN U3MEPEHUN;

HCCIIEIOBATh 3aBUCUMOCTH MEXIYy (QU3NYECKUMHU BEIMYMHAMU C HCIIOJIb30BAHUEM
OpSIMBIX U3MEPEHHM, MPU HSTOM KOHCTPYHUPOBATh YCTaHOBKY, (UKCHUpPOBATH pE3yJIbTaThl
MOJTyYEHHOW 3aBUCUMOCTH (PU3WYECKUX BEIWYUH B BHUJE TAOMUIl U rpadUKOB, J1€TaTh BHIBOIBI
10 pe3yJIbTaTaM MCCIEA0BAHNUS;

coOnrofarh mpaBuia O€30MacHOro TpyAa MPU NPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOro SKCIIEpUMEHTa, Y4eOHO-UCCIIENOBATENLCKOM M  TMPOEKTHOW JEATENIbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1aO0paTopHOro 000pyI0BAHHUS;

pemaTh pacuéTHBIC 3aJa4d C SBHO 3aJaHHOM (U3UYECKOM MOJENbI0, HCHOIb3Ys
¢buznyeckue 3aKOHbI ¥ MPUHIIUIIBI, HA OCHOBE aHAJIW3a yCJIOBUS 3a/1a4ll BHIOMPATh PU3NYECKYIO
MOJieb, BBIACIATh (U3NYECKUE BEIMYMHBI M (OpPMYJbl, HEOOXOAMMBIE M €€ pEeIlleHus,
IPOBOJIUTH PACUYEThI U OLIEHUBATh PEAbHOCTH MOyYEHHOTO 3HAUeHUS (PU3UUECKON BETMUMHBI;
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peuaTh KauyeCTBEHHBIC 3a/aud: BBICTPAaUBATh JIOTMYECKH HEMPOTUBOPEUMBYIO ILEMOUYKY
paccyXJIeHHIi ¢ ONTOpON Ha W3Y4YEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS;

UCMONB30BaTh MPH PEUICHUH Y4YeOHBIX 3aJad COBpPEMEHHBbIE HMH(OPMAIMOHHBIC
TEXHOJIOTHUH JUIsl TIOMCKA, CTPYKTYPHUPOBAHUS, UHTEPIPETAUU M IPEACTaBICHUs y4eOHOU u
HAyYHO-TIOMYJISIPHOM HMH(QOpMAIMK, MOJYYEHHON W3 Ppa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJTM3UPOBAThH MOJIy4aeMyl0 HHPOPMALIHUIO;

NPUBOAUTE MPUMEPHI BKJIaJa POCCUICKUX M 3apyOEKHBIX Y4EHBIX-(PU3HKOB B pa3BUTHE
HayKH, 00bACHEHUE IPOIECCOB OKPYKAIOUIETO MHUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

UCIIOJIb30BAaTh TEOPETHUECKHE 3HAaHMS 10 (U3MKE B IOBCEJHEBHOM JKU3HU JUId
oOecrieyeHns 6€30MaCHOCTH MPH 0OpaIeHHH ¢ TPUOOPaMH U TEXHUUECKUMHU YCTPOWCTBAMHU, IS
COXpPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MTOBEICHUS B OKPYXKAIOIIEH cperie;

paboTaTh B IPYIIE C BHIITOJHEHUEM PA3IMYHBIX COLIMATIBHBIX POJe, MIaHUPOBaTh paboTy
TpyNONbl, palMoOHAIbHO pacHpelessiTh OOS3aHHOCTH W IUIAHUPOBATh JESATENBHOCTH B
HECTaHJAPTHBIX CUTYalUsIX, aJICKBaTHO OLIEHMBATh BKJIAJl KaXKJIOTO M3 YYaCTHUKOB T'PYIIIbI B
pelieHre paccMaTpuBaeMoi PoOIeMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Ne i/ Kontponbnbsie IlpakTnyeckue
NPOrpamMmsbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoTsI
pecypcsl
Paznen 1. PU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
1.1 dusnka u METo ay4HOro MO3Ha 2 Bubmmorexa HOK
. n3u 1 MCTOAbI H HOT'O ITIO3HAHUA
A A https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 2
Pa3znen 2. MEXAHUKA
but6mmoreka [IOK
21 Kuniemarika 3 https://m.edsoo.ru/7f41bf72
Bbubmunoreka LIOK
2.2
Aunamika ! https://m.edsoo.ru/7f41bf72
bu6 OK
2.3 3aKOHBI COXPaHEHHS B MEXAHUKE 6 1 1 h:tlpsjil;l/(;l:.eelilii.ru TR41bF72
Hroro no pazneny 18

Paznea 3. MOJIEKYJISAIPHASA ®U3UKA U TEPMOJINHAMUKA

31 OCHOBBI MOJIEKYJIIPHO-KMHETUUECKOM 10 1 1 Bubmuotexa [JOK
TEOpHH https://m.edsoo.ru/7f41bf72

32 OCHOBBI TEpPMOAMHAMUKHI 9 bubmorexa OK
https://m.edsoo.ru/7f41bf72

13 ArperaTHble COCTOSTHUSI BEIIECTBA. 5 bu6mmoreka [IOK

®da3oBbI€ MEPEXOIBI

https://m.edsoo.ru/7{41bf72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro no pazneny

24

Paznea 4. 3JIEKTPOJAUHAMUKA

4.1 DJIeKTpOCTaTHUKa 11 buommorexa LIOK
. JICKT TaTHu
p https://m.edsoo.ru/7f41bf72

49 [TocTosHHBIN 25IeKTpUUYECKU TOK. TOKHU B 12 bubnuoteka [JOK

' pa3IUYHBIX cpeaax https://m.edsoo.ru/7f41bf72

Hroro no pazneny 23

PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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https://m.edsoo.ru/7f41bf72

ITHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne n/m KonuyectBo yacos DJIEKTPOHHBIE
Hdara uudgposbie
s | 2 Tema ypoka B Kontpoabubie  IlpakTuueckue H3y1eHus obpasoBare/ibHble
= | & €ero  padormi padoThI pecypeel
Ilnan = Pakr
I yerBepTH
Paznen 1. DU3UKA U METO/JIbIl HAYYHOI'O ITO3BHAHMUA (2 4.)
Tema 1.1 ®u3nka U MeTOAbI HAYYHOT'0 MO3HAHHUA (2 4.)
®du3nka — Hayka 0 IpUpoJIE. bubmmoreka [IOK
1 Hayunsie MeToAbI TO3HAHMS 1 02.09 https://m.edsoo.ru/ff0c3
OKPY>KaIoIlero MUpa 2e2
Ponw u mecTo pusuku B
(hopMUpOBaHUH COBPEMEHHOM bubmmoreka [JOK
2 Hay4YHOU KapTUHBI MUPa, B 1 04.09 https://m.edsoo.ru/ff0c3
IIPaKTUYECKON AESITEIbHOCTU 3e6
Jronen
Pa3nea 2. MEXAHHUKA (18 4.)
Tema 2.1 Kunematuka (5 4.)
3 gfﬁifﬁ;?fﬁ&iiﬁiiﬁiqecKoro bubmorexa LIOK
1 09.09 https://m.edsoo.ru/ff0c3
nexenusd. [lepemenienue, 508
CKOPOCTbh, YCKOPEHHUE _
PaBHOMEpHOE NIpsAMOJIUHEITHOE bubmorexa [IOK
4 1 11.09 https://m.edsoo.ru/ff0c3
JIBUKCHHEC
620
PaBHOYCKOpEHHOE MPSAMOJIIMHENHOE bubmorexa [IOK
5 1 16.09 https://m.edsoo.ru/ff0c3
JIBUKCHHEC
12e
6 CBobogHOe mageHue. Y CKopeHue 1 18.09 bubmmoreka [JOK
CBOOOIHOTO ITaCHUSA ’ https://m.edsoo.ru/ff0c3
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https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc

9cc

KpuBonuneiiHoe 1BUXEHUE.

bu6mmoreka [IOK

7 JIBI>KeHHEe MaTepHaIbHOW TOYKH 110 1 23.09 https://m.edsoo.ru/ff0c3
OKPY>KHOCTH ada
Tema 2.2 Innamuka (7 4.)
[IpuHIMIT OTHOCUTEIBHOCTH Bbu6nuoreka [JOK
8 lanmunes. MaeprmanbHbIe CHCTEMBI 1 25.09 https://m.edsoo.ru/ff0c3
orcuera. Ilepseii 3akoH HeroTOHA be8
Macca Tena. Cuna. [Ipunuun bubmmoreka [JOK
9 CYTIEpIIO3HIINH CHII. BTOpoii 3akoH 1 02.10 https://m.edsoo.ru/ff0c3
HeroTona s MaTepualbHOM TOUKU be8
Tpernii 3akoH HeroToHa A1t Bubmiorexa LJOK
10 1 07.10 https://m.edsoo.ru/ff0c3
MaTepUaIbHBIX TOYCK
be8
3aKOH BCEMHPHOTO TATOTCHUS. bubmuorexa [JOK
11 Cuna Tsoxectu. [epas 1 09.10 https://m.edsoo.ru/ff0c3
KOCMHYECKasi CKOPOCTh doo
bu6mmoreka [IOK
12 Cuna ynpyroctu. 3axou F'yka. Bec 1 14.10 https://m.edsoo.ru/ff0c3
Tena
el8
Cuna tpenus. Koaddumment Bubnmorexa [IOK
13 Tpenus, Ciiia CoNpOTHBIICHNUS NpH 1 16.10 https://m.edsoo.ru/ff0c3
JBUKEHHUH TeNa B KUAKOCTU WU 76
rase —
IlocTynarenbHOE U BpallaTeIbHOE
JBIKEHUE a0COIIOTHO TBEPOTO bu6mmoreka [IOK
14 tena. MomeHT cuibl. [lnedo cuibl. 1 21.10 https://m.edsoo.ru/ff0c4
VYcnoBus paBHOBECHS TBEPIOTO la6
Tena
Tema 2.3 3akoHbI cOXpaHeHHUs1 B MexaHUKe (6 4.)
15 Nmnynbc maTepuanbHON TOYKH, 1 23.10 bubmuorexa [JOK

CUCTCMbI MAaTCPUAJIBHBIX TOYCK.

https://m.edsoo.ru/ff0c4
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https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

Nmnynbe cuiibl. 3aKOH COXpaHEHUS
HUMITYJIbCA. PeaktuBHoOe JABUXXCHUC

Il uerBepTH

PaboTa 1 MOIIIHOCTE CHJIBL.

Kunernueckas sneprus bubmorexa LIOK
16 - 06.11 https://m.edsoo.ru/ff0c4
MaTepuaabHON TOUKH. TegpeMa 00 500
M3MEHEHUU KMHETHYECKOW SHepTUu =
IloTeHuanpHas SHEpIHUsl.
[ToreHimanbHast 3HEPTUS yIPyro bubmuorexa [JOK
17 nepopMHUpPOBaHHON NPYKUHBL. 11.11 https://m.edsoo.ru/ff0c4
[ToreHimanpHas 3HEPrUs TeIa 6la
BOJIM3U TIOBEPXHOCTH 3eMIIH
[ToreHumaneHbIe U
HenoTeHUraabHble CHIIbL. CBS3b
paboThl HEMOTEHIIUATHHBIX CHJI C bubmmoreka [JOK
18 M3MEHEHHEM MEXaHUYECKOM 13.11 https://m.edsoo.ru/ff0c4
SHEPTUU CUCTEMBI TEJ. 3aKOH 718c
COXPAHEHUS MEXaHUYECKOU
SHEPTUU
JlaGoparopHas pabdora
«HccnenoBanme cBsI3u padoThl
CIJIBI ¢ H3MEHEeHHeM
19 MEXaHMYECKOM IHePruM Tejia Ha 18.11
npuMepe pacTsKeHust
PE3HHOBOIO KIYTa».
Hucrpykrax mo b/K Ne 7.6
KonTpoabsHas padora Ne 1 mo BuGnuotexa LIOK
20 Teme «Kunewaruia. Jlunamua. 1 20.11 https://m.edsoo.ru/ff0c4
3aKoHBbI COXpaHEeHHS B b74
MEXaHUKe» —
Pa3nea 3. MOJIEKVYJISIPHASA ®U3UNKA U TEPMOJIUHAMMUKA (24 4.)
Tema 3.1 OcHOBBI MOJIEKYJISIPHO-KHHeTH4YecKoi Teopuu (10 4.)
21 AHanu3 KOHTPOJILHON PabOTHI. 25.11 bubmmoreka [IOK
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https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74

OCHOBHBIE ITOJIOKCHHS
MOJIEKYJIIPHO-KHHETUYECKOU
Teopun. BpoyHOBCKOE JBH)KEHUE.

Muddysus

https://m.edsoo.ru/ff0c4
dc2

22

Xapaxkrep ABHKECHUS U

B3aMMOJICHCTBHS YaCTHUIL] BEIECTBA.

Mogenu cTpoeHus ra3os,
YKUJIKOCTEN U TBEPJBIX TEJ

27.11

23

Macca monekyn. KonuuectBo
Bemtectra. [locTositHHas ABoraapo

02.12

24

TennoBoe paBHOBeCHE.
Temneparypa u €€ u3MepeHue.
[lxana remneparyp Llenscus

04.12

25

Uneansueiii raz B MKT. OcHoBHOE
ypaBHenue MKT

09.12

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c4
fde

26

AOcoiroTHas TeMIiepaTypa Kak
Mepa CpeIHEW KNHETUYECKOU
SHEPTUU JIBUKEHUS MOJIEKYIL.
YpaBHenue Menzaeneena-
Knaneiipona

11.12

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c5
lle

27

3axon [lanpToHa. ['a30BbIe 3aKOHBI

16.12

28

JlaGoparopHas pabdora
«HUccnenoBanme 3aBUCUMOCTH
Me:KIy apaMeTpaMM COCTOSIHUS
Pa3pexKeHHOro ra3a.
Hucrpykrax mo b/K Ne 7.6

18.12

29

N3ompoueccel B ncalbHOM rase u
uX rpaguueckoe npecTaBleHne

23.12

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5
70¢e

30

KonTpoabHas padora Ne 2 o
TeMe «OCHOBBI MOJIEKYJISIPHO-

25.12
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https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e

KHHETUYeCKO Teopum»

Tema 3.2 OcHoBBI TepMOAMHAMHUKH (9 4.)

AHanu3 KOHTPOJILHON PabOTHI.
Buytpennsis sneprus
TEPMOJIUHAMUYECKON CUCTEMBI U Bbu6nmuoreka [JOK
31 CrocoObI €€ U3MEHEHHSI. 1 30.12 https://m.edsoo.ru/ff0c5
KonngectBo TemnoTs! u padora. 952
Buytpennsis sneprus
OJTHOATOMHOTO HJICATHHOTO Ta3a
II cemecTp
bu6mmoreka [IOK
32 Bunsl Teronepenaun 1 13.01 https://m.edsoo.ru/ff0c5
c36
e st s BuGorera 10K
33 . 1 15.01 https://m.edsoo.ru/ff0c5
Teruonepenave. AnuadaTHbINA 36
mporecc =
[TepBbIii 3aKOH TEPMOAMHAMUKHU U bubmorexa [IOK
34 1 20.01 https://m.edsoo.ru/ff0c5
€ro MpUMEHEHHUE K U30MpoIeccam ofc
HeobOpatumocTthb mporieccoB B bubmuorexa [JOK
35 npupoje. Bropoii 3akoH 1 22.01 https://m.edsoo.ru/ff0c6
TEPMOJIUHAMUKHU 230
. bu6mmoreka [IOK
36 HpHHHHrf Aeiicraus u KT/ 1 27.01 https://m.edsoo.ru/ff0c6
TETJIOBOM MAaIllWHbI
00a
37 uxn Kapno u ero KITJ{ 1 29.01
DKosorndeckre mpoodIeMbl bubmorexa LHOK
38 1 03.02 https://m.edsoo.ru/ff0c6
TETUIOOHEPTETHKHU 250
39 O6o0maromuii ypok 1 05.02 bu6mmoreka [IOK
«MonexkynsipHast ¢puzuka. OCHOBBI ' https://m.edsoo.ru/ff0c6
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https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6938

TEPMOIAUHAMUKN) ‘

938

Tema 3.3ArperaTHble cocTosiHus BenecTBa. @a3oBblie nepexoasnl (5 4.)

[TapooOpa3oBaHue 1 KOHICHCAIIHS bubmorexa [IOK
40 ' 1 10.02 https://m.edsoo.ru/ff0c6
Hcnapenue u kunenue 3b6
AOCOIIIOTHAS ¥ OTHOCHTEIIbHAS Bbu6nuoreka [JOK
41 BIIQYKHOCTH BO3/1yxa. HacklmeHHbIN 1 12.02 https://m.edsoo.ru/ff0c6
nap 4d8
TBépnoe teno. Kpucramimueckue u
amopdHbIe TeIa. AHU3OTPOIIHS bubmuorexa [JOK
42 CBOWCTB KpucCTaJUIOB. JKuakue 1 17.02 https://m.edsoo.ru/ff0c6
Kkpuctabsl. CoBpeMEHHbIE 510
MaTepuabl
[InaBnenue u KpucrauM3anusl. bubmmoreka [IOK
43 VnensHas TEIUIOTa IJIABJICHU. 1 19.02 https://m.edsoo.ru/ff0c6
Cybnumarus 708
bu6mmoreka [IOK
44 YpaBHEHHE TEIIOBOTO OamaHca 1 24.02 https://m.edsoo.ru/ff0c6
820
Paznen 4. JIEKTPOJIMHAMUKA
Tema 4.1 DuexkrpocraTnka (11 4.)
DJIeKTpu3anus Teil. DICKTPUUECKUI bubmuorexa [JOK
45 3apsiy. [IBa BUAa SIEKTPUUECKUX 1 26.02 https://m.edsoo.ru/ff0c6
3apsI0B bce
[IpoBOAHMKY, TUINEKTPUKU U Bubnmorexa [IOK
46 MOTYNPOBOJHHKH. 3aKOH 1 03.03 https://m.edsoo.ru/ff0c6
COXPAHEHHUS NEKTPUYECKOTO bee
3apsiia -
B3aumopeiictBue 3apsioB. 3aK0H bubmmoreka [JOK
47 Kynona. TodeuHbIii 2IeKTpUIECKU 1 05.03 https://m.edsoo.ru/ff0c6
3apsg ce4
48 Hanpsik€HHOCTB AIEKTPUUECKOTo 1 10.03 bubmmoreka [JOK
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https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4

nosst. [IpuHIMN cynepno3unuu https://m.edsoo.ru/ff0c6
AJIEKTPUUYECKUX NoJel. JInHuu df2
HaNPsKEHHOCTH
Pabota cwt aiekTpocTaTH4ecKoro bubmuorexa [JOK
49 nonsi. [lorenman. PasHocTs 1 12.03 https://m.edsoo.ru/ff0c6
MTOTEHIIUAJIOB f00
[IpoBOHUKY U TUATIEKTPUKH B bu6mmoreka [IOK
50 ANEKTPOCTATUYECKOM IIOJIE. 1 17.03 https://m.edsoo.ru/ff0c7
JusnexkTprudeckasi IpOHUIIAEMOCTh 018
bu6mmoreka [IOK
51 Onexrpoémkocts. Konnencarop 1 19.03 https://m.edsoo.ru/ff0c7
126
DIIEKTPOEMKOCTH TIIIOCKOTO bubmuorexa [JOK
52 KOH/IeHcaTopa. DHeprus 1 24.03 https://m.edsoo.ru/ff0c7
3apsHKEHHOT0 KOHAEHCAaTopa 2c0
JlabopaTopHasi pabora
53 "U3mepenne 3.1'1'eKTp0éMKOCTI/I | 1 26.03
KoHaeHcaTopa". UHCTPYKTaXK 1O
B Ne 7.6
IV gerBepTh
54 [IpuHLUI NEeHCTBUS U IPUMEHEHHE
KOHJICHCATOPOB, KOMHPOBAJIILHOTO
anmnapara, CTpylHOI0 PUHTEPA. 1 07.04
DJIEKTpOCTaTUYECKAs 3alIUTa.
3azeMiIeHHE AIIEKTPONPUOOPOB
B rowe Onerrpocranmay | Butmorexa LIOK
. 1 1 09.04 https://m.edsoo.ru/ff0c8
Bcepoccuiickas nposepo4yHast be
padora -
Tema 4.2 IlocTossHHBII YJIeKTpHYecKHil TOK. TOKHM B pa3In4HbIX cpeaax
56 AHanu3 KOHTp(\)’JILHOI\/'I paboThI. 1 14.04
DNeKTpUUECKUN TOK, YCIIOBUS €T0
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https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be

cyuiectBoBaHus. [10CTOAHHBIN TOK.
Cuna Toka. Hanpsixenue.
Conportusnenue. 3akon Oma 11
y4acTKa Lenu

ITocnenoBarenbHOE, NAapaLIENbHOE,
CMELIaHHOE COEIMHEHHE
IpoBOAHUKOB. JlabopaTopHasi

bu6mmoreka [IOK

57 0.5 16.04 https://m.edsoo.ru/ff0c7
padora «3yyeHue cCMEeIIAHHOTO 410
COeTUHEHHUS PE3UCTOPOBY. —
HMucrpykrax mo b/K Ne 7.6
Pabora 1 MomIHOCTH bu6mmoreka [IOK
58 ANEKTPUYECKOTO TOKA. 3aKOH 21.04 https://m.edsoo.ru/ff0c7
Jxoynsa-Jlenma 838
3axod Oma 1t TOJITHOM
(3aMKHYTOM) 3JIEKTPUUECKOM LICTIH.
Jlio%omoe SaMBIKaH;Ie. Bubmuotexa LIOK
59 A00paTopHast paoora 0.5 23.04 https://m.edsoo.ru/ff0c7
«H3mepenne IAC ucTouyHnKa ac0
TOKA M €ro BHYTPEHHEr 0 -
conporuBJieHus». MHCTpyKTaXK
no BK Ne 7.6
bu6mmoreka [IOK
60 Konrpoabuas padora Ne 4 o 28.04 https://m.edsoo.ru/ff0c8
Teme ""Jaexkrpoaunamuka" / ITA 56
AHaM3 KOHTPOJIHHOUN paboTHI.
DNEeKTpOHHAs IPOBOJAUMOCTb
61 TBEPABIX METANIOB. 3aBUCUMOCTD 30.04
COINPOTUBIICHUS] METAIIIOB OT
TEMIIEPaTypHI.
CBepXIpoBOIUMOCTh
62 QHeETquGCKHﬁ TOK B BaKyyMe. 05.05
CBoiicTBa 3JIEKTPOHHBIX MTYYKOB
63 [TonynpoBOTHUKH, X COOCTBEHHAS 07.05 bubmuorexa [JOK
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https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56

Y IPUMECHasi TPOBOAUMOCTb.
CaoiicTBa p—n-niepexoja.
[TonynpoBOIHUKOBBIE TPUOOPHI

https://m.edsoo.ru/ff0cg
4ae

DJIEKTPUYECKUI TOK B pacTBOpaX U

acruiaBax 3JIEKTPOJIUTOB bubmorexa [TOK
64 P P ) 1 12.05 https://m.edsoo.ru/ff0c8
DNEeKTPOTUTHYECKAs TUCCOIHAIINS. Tba
OnexTponan3 -
DNEeKTPUUECKUN TOK B ra3ax. BuGnuotexa LIOK
65 CamocTosTeIILHbIH 1 1 14.05 https://m.edsoo.ru/ff0c8
HECaMOCTOSITENILHBIN pa3psi. Aae
Momnnus. Ilnazma -
KonTpoasnas padora Ne 5 o BuGmuorexa LJOK
66 reme «S‘HeKTupOCTaTHKa' . 1 19.05 https://m.edsoo.ru/ff0c8
IMocToAHHBII YJIeKTPpHYECKHiT 283
TOK. TOKHM B pa3IHYHBIX cperax» —
AHanm3 KOHTPOJIHHOM pabOTHI.
DIeKTpUUYECKHe MPUOOPHI bubmuorexa [JOK
67 YCTPOMCTBA U UX MPAKTUIECKOE 1 1 21.05 https://m.edsoo.ru/ff0c8
npumeHenue. [IpaBuna TeEXHUKH 6fc
0e30MmacHOCTH
Pe3epBHoe Bpemst (1 4.)
. . bubmuoreka [JOK
68 Peseparbiii ypox. Obobmarompuit 1 26.05 https://m.edsoo.ru/ff0c8

ypok 1o TeMam 10 kiacca

foc

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

68
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https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

MMPOBEPSEMBIE TPEFOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KUIIACC

Kon
NpoBepPsIEMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJabTAThHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPpaMMbl CpeiHero 001ero odpa3oBanusi

10.1

JleMOHCTpUpOBaTh Ha TpUMEpPAX polb W MeCTO (PU3UKH B
(hOpMUPOBaHUH COBPEMEHHOW HAyYHOW KapTUHBI MHUpA, B Pa3BUTHH
COBPEMEHHOM TEXHUKH M TEXHOJIOTUH, B MPAKTUYECKON AEATEIbHOCTH

Jronen

10.2

VY4uTBIBaTh I'PaHUIIBI IPUMEHEHUS U3YYEHHBIX (PU3MUYECKUX MOJEINeH:
MaTepualbHas TOYKA, MHEpLUalbHas CUCTeMa OTCUETa, aOCOIIOTHO
TBEPAOE TEJO, UACAIBHBIN T'a3; MOJEIU CTPOCHUS ra30B, )KUIKOCTEN U
TBEPABIX TEJ, TOYECUHBIA OJJICKTPUYECKUN 3apsiii — IPU PpELICHUU

(bU3MIeCKUX 3a1a4

10.3

PacniosnaBate Qusnueckue sBIEHUs (MPOIECCHI) U OOBSICHATH MX HA
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISIPHO-KMHETHUYECKOW Teopuu
CTPOEHHS BellecTBa M  OJEKTPOJAMHAMHMKHU: PaBHOMEPHOE U
PaBHOYCKOPEHHOE TPSIMOJIMHEWHOE ABUKEHUE, CBOOOJHOE MaJcHUE
TeN, ABWXKEHUE IO OKPYKHOCTH, WHEPIHS, B3aUMOJCUCTBHE TE,
nuddy3usi, OpPOYHOBCKOE JABWIKCHHE, CTPOCHHUE IKUIKOCTEH W
TBEPABIX  TeJ, M3MEHEeHHWe o00BhEMa Tenm Tpu  HarpeBaHHH
(oxJaXkaeHuu), TENJI0BOE pAaBHOBECHE, HCIIAPEHHE, KOHJECHCAIus,
MJIaBJICHUE, KPUCTAJUIM3allUs, KHUIICHWE, BIAXHOCTh BO3/yXa,
MOBBIIICHHE JAaBJICHUS raza IpHU ero HarpeBaHUU B 3aKPHITOM COCYJE,
CBA3b MEXAY IapaMeTpaMH COCTOSIHHSI Ta3a B HU30Mpolieccax;

QJICKTpU3anus TCI, BSaHMOHGﬁCTBHG 3apgaa0B

10.4

OnuceiBaTh MEXaHUYECKOE [IBIDKEHHUE, WCIOIb3ysl (U3HUECKUE
BEJIMYMHBI: KOOpAUHATA, MyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE,
Macca Tella, CWIa, WMIYJIbC Tella, KWHETHYECKas HHEprus,
MOTEHLIMAJIbHAs JHEpPrusi, MeXaHudeckas paboTa, MexaHHYecKas
MOIIHOCTb; TIPHU OMMCAHUM MPABUILHO TPAKTOBATH (PH3UUIECKHUI CMBICIT
WCIONIb3YEMBIX BEIWYMH, UX OOO3HAYCHUS W EIWHHIIBI, HAXOIUThH
(bopMyIibl, CBSI3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIIMYUHY C APYTUMU

BCJIIMYNHaAMU

10.5

OnwuceIBaTh HU3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA TE€JI MW TEIJIOBEIC
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SABIICHUS, UCHONB3YyS (U3MUECKHE BEIWYHUHBI: JaBJICHHE Trasa,
TEMIIEpaTypa, CpEeAHsAs KHHETHYECKas »JHEPrus XaoTH4YECKOIo
JNBH)KEHUS MOJIEKYJ, CpPEIHEKBAJAPATHYHAS CKOPOCTb MOJIEKYII,
KOJMYECTBO  TEMJIOTHI, BHYTpPEHHs »HHeprus, pabota rasa,
KOA((UIIMEHT TOJEe3HOro JEHCTBUS TEIUIOBOTO JIBHTaTelNs; IpU
ONUCaHUU MPaBUIILHO TPaKTOBATh duznyeckuit CMBICI
UCIIOIb3YEMBIX BEIMYHMH, UX O0O3HAYEHUS M E€IUHULBI, HAXOAWUTb
(GbopMyIIbl, CBSI3BIBAIOIINE TAaHHYIO (PU3UUYECKYIO BEIMUHUHY C IPYTUMU

BCIIMYHUHaAM

10.6

OnwuceBaTh M3YYCHHBIC JJIGKTPHUUECKUE CBOWCTBA BENIECTBA H
ANEKTPUYECKUE  SIBIICHUs  (MPOIECCHI), HCMONB3ys  (pu3mveckue
BEJIMYMHBI: QNIEKTPUYECKUI  3apsl,  JJCKTPUUYECKOEe  TOJIe,
HaANPsOHKEHHOCTD  TIOJIS, TOTCHIMAN, Pa3HOCTh MOTEHIMAJIOB; TIpH
OINMCAaHHWH TPAaBUIBHO TPAKTOBATh (PU3UUECKUN CMBICT MCIIOJIB3YEMbIX
BEeIMYMH, WX OOO3HAYCHHWs] ¥ EJWHUIBI; YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIOIIME  JAHHYIO  (U3WYECKYI0 BEIWYHHY C JAPYTUMH

BCJIIMYNHaAMU

10.7

aHAJIM3UPOBaTh (U3MYECKHUE TMPOLECChl U  SIBICHUSA, HCIOJb3YS
(bu3MYeCcKre 3aKOHBI M MIPUHITUIIBL: 3aKOH BCEMUPHOTO TroTeHus, I, 11
n III 3akonsl HproTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOM JHEpIuH,
3aKOH COXpaHEHUsl WMITYJIbCa, MPUHLHUI CYNEPHO3ULIUUA CUJl, TPUHIIUIT
pPaBHOIIpaBUs HHEPUUAIBHBIX CHUCTEM OTCUETa; MOJIEKYJSIPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHHUs BEIIECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpPEIHEH KUHETUYECKOM JHEPrUU TEIUIOBOIO [BHUKEHHS MOJEKYNI C
abCONFOTHON TeMIepaTypoi, MEPBbI 3aKOH TEPMOJWHAMUKH;, 3aKOH
COXpaHEHHUs DJIEKTPUYECKOro 3apsaa, 3akoH KyioHa; mpu 3TOM
pasnuyath CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYecKoe

BBIpQ)XEHUE U yCIIOBUS (TPAHULIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIC MPHHLUIBI JCHCTBHS MAIlMH, MPUOOPOB U
TEXHUYECKHX YCTPOMCTB; pa3IuyaTh YCIOBUS MX 0O€30MaCHOTO

HCIIOJIBb30BaHHUA B HOBCCILHGBHOﬁ KHU3HHU

10.9

BrimmonsaTs SKCHCPUMCHTHI 110 UCCICTOBAHUIO q)HBI/I‘IeCKI/IX SIBJICHUU U
MIPOIIECCOB C UCMOIB30BAHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHHIA; TIPH
aToM (opmyaupoBaTh MpobiemMy (3amady) W THUIOTE3Y Y4eOHOTO
OKCIIEPUMEHTa,  CcOOMpaTh  YCTAaHOBKY W3  MPEAJIOKEHHOTO

000py0BaHUs, TPOBOAUTH OMBIT U (POPMYTUPOBATH BHIBOIBI

10.10

OC}’H.IGCTBJBITB NpsAMbIC W KOCBCHHBIC H3MCPCHUA (I)I/I3I/IquKI/IX

BEJIMYHMH; MPHU 3TOM BBIOMpATh ONTUMAIBHBIA CIIOCOO HM3MEpPEHUsS U
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HCIIOJB30BaTh N3BCCTHBIC MCTObI OLICHKHU HOI‘pGH.IHOCTGﬁ H3MepeHI/II>'I

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (QU3NYCCKUMHU BEIHMYUHAMHU C
WCIOJIb30BAHUEM TMPSMBIX HM3MEPEHHId; MPU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHUPOBATh pe3yabTaThl TOJYYEHHOW 3aBHUCHMOCTHU
(bU3UYECKUX BEIMYUH B BUJIE TAOIUIl U TPadUKOB, JI€7aTh BBIBOJIBI 11O

pe3yabTaTaM HCCICI0OBaHNA

10.12

CobOmromaTe mpaBmiia  0€30MACHOTO  TpyJda TMpU  TPOBEICHUU
UCCIIEIOBAaHUM B  paMKax y4yeOHOro OSKCIEPUMEHTa, Yy4eOHO-
UCCIIEIOBATENILCKOW U TPOEKTHOW JAEATENbHOCTU C HCIOJIb30BAHUEM

M3MEPHUTEIIBHBIX YCTPOUCTB U JIAOOPATOPHOTO 000PYAOBAHUS

10.13

Pemate pacuéTHble 3aa4M ¢ SIBHO 3aaHHOM (DPU3MUYECKON MOJIENbIO,
UCHONb3ysd (PU3MUECKUE 3aKOHbl M TNPUHIMIIBI, HA OCHOBE aHaIM3a
yCIOBMSI  3aJa4d  BBIOMpaThb  (PU3UYECKYI0 MOJENb, BBIICIATh
¢usnveckre BETMUUHBI U (HOPMYIIbI, HEOOXOIUMBIE i €€ peleHHUs,
MPOBOJIUTH PACUYETHI U OLCHUBATH PEATbHOCTD IOJYYEHHOTO 3HAYCHUS

(hbU3UIECKON BETMYUHBI

10.14

Pemarr ~ kauecTBeHHBIE  3aJauu: BBICTpauBaTh  JIOTMYECKU
HEMPOTUBOPEUNBYIO LIETIOYKY PACCYKICHHUI C OMOpON Ha U3y4eHHBIE

3aKOHBI, 3aKOHOMCPHOCTU U (1)I/I3I/I‘IGCKI/I€ SABJICHUA

10.15

Hcnonp3oBaTe MNpU  pelICHMM Y4EeOHBIX 3aJad  COBPEMEHHbIE
MH(POPMALIMOHHBIE TEXHOJIOTUH JUIsl TIOHMCKa, CTPYKTYPHUPOBAHUS,
MHTEpPOpPETAllMA M TPEJICTABICHUS Y4eOHOM W HAay4HO-NOMYJISIPHON
uHpOpMalUY, TOJYYEeHHON M3 Pa3IMYHBIX MCTOYHUKOB; KPUTHUECKHU

aHAJIM3UPOBATH MOTyYaeMylo HH(OPMALIHIO

10.16

[IpuBoauTE TpUMEpHl BKJIaJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIIECCOB OKPY>KAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

10.17

Hcnonp30BaTh TEOpETUYECKHE 3HAHUA MO (U3UKE B IMOBCETHEBHOMN
KHU3HH 17151 o0ecrieyeHns 0€301MacHOCTH Py 0OpalleH!: ¢ MpudopaMu
U TEXHUYECKUMHU YCTPOWCTBAMH, JMJIA COXPAHCHMs 3I0POBbs H

cOOJTI0ICHUSI HOPM DKOJIOTHYECKOTO TIOBEACHUS B OKPY KAIOIICH cpesie

10.18

PaGoTaTh B rpynmne ¢ BBIIOJHEHUEM Pa3IUYHBIX COLIMAIBHBIX POJIEH,
IJIaHUpOBaTh  paboOTy  TPYIIbI, palMOHAIBHO  paclpeiciirTh
00S13aHHOCTH U IUIAHUPOBATh JEATEIHHOCTh B HECTAHAAPTHBIX
CUTyallUsiX, aJIeKBaTHO OIIEHMBATh BKJIAJl KaXXJOTO M3 YYaCTHHKOB

TPYIIIBI B peLlIEHHEe paccMaTpUBaeMoi mpoodieMbl
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IMPOBEPAEMBIE 3JIEMEHTbBI COJAEPKAHUSA

10 KUIACC

Kon
pa3nena

Koxa npoBepsiemoro

3JJE€MEHTAa

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

OU3NKA 1 METOAbI HAYYHOI'O IIO3HAHW A

1.1

®uzuka — Hayka o npupoae. Hayunbie
METOBI ITO3HAHMS OKpYXkKarolero Mupa. Posb
JKCIIEpUMEHTa MW TEOpUU B  IIpolecce

MO3HAHUS PUPOABL. DKCIIEPUMEHT B (pU3HKe

1.2

MonenupoBanue (U3HUYECKUX SBICHUH U
npoueccoB. Hayunsie runoressl. Ouzndeckue
3aKOHBI U Teopuu. ['paHUIIBl TPUMEHUMOCTH
buznyecKkux 3aKOHOB. [TpuHnmn
cooTBeTcTBUs. Poinp w Mecto ¢usuku B
(dbopMupoBaHUH COBPEMEHHOM HAy4YHOH
KapTHHBI MUpa, B IPaKTUYECKON

eITeIbHOCTH JII0ICH

MEXAHUKA

2.1

KMHEMATHKA

2.1.1

MexaHn4eckoe ABHKCHUE. OTHOCHUTEILHOCTh
MEXaHHUYCCKOT'O ABHXKCHUA. Cucrema orcuéra.

Tpaexropus

Ilepemenienue, cKOpocTh (CpeaHss CKOPOCTb,
MIHOBEHHass  CKOpPOCTb) M YCKOpEHHE
MaTepHabHOW TOYKH, UX MPOEKIMH Ha OCH
CUCTEMBbI KOOpJIMHAT. Crnoxenue

IIEPEMELICHUH U CIIOKEHUE CKOPOCTEH

PaBHOMEpHOE U PaBHOYCKOPEHHOE
IIPSAMOJIMHEMHOE JBWKECHUE. I'padpuxu
3aBHCHUMOCTH KOOpJMHAT, CKOPOCTH,
YCKOpEHUS, IIyTH u NIEPEMEILICHNS

MaTepUaIbHOU TOUKHU OT BpEMEHU

CBoOoaHoe majeHue. Y cKopeHue CBOOOTHOTO

HajcHus
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KpuBonuneiinoe nBukeHue. PaBHOMepHOe
ABHUKCHUC MaTepHaHBHOﬁ TOYKHN 10
OKPY>KHOCTH. YTJIOBasli CKOPOCTb, JIMHEWHas
CKOPOCTb. Ilepuon U 4yacToTa.

LleHTpOCTpEMUTENEHOE YCKOPEHUE

TexHuueckue YCTPOMCTBA: CITUJIOMETP,
ABUXKCHUC CHApAAO0B, LCIHBIC W PCEMCHHBIC

nepeIavyn

[IpakTnueckue paboTHL. Nsmepenne
MTHOBEHHOM CKOPOCTH. Hccnenosanue
COOTHOUIEHUSI MEXKIY NMYyTSIMH, NPONICHHBIMA
TEIOM 32  TOCJIEIOBAaTEIbHbIE  paBHbIE
MIPOMEXKYTKH BPEMEHH TP PABHOYCKOPEHHOM
JBH)KEHUN C HA4YaJIbHOM CKOPOCTBHIO, PaBHOM
Hyt0. 3ydeHune NBUKEHHS IIapuKa B BI3KOM
KUIKOCTU.  VI3yueHue  JBUIKEHUS  Telna,

OpOIIEHHOTO TOPU30HTAIBHO

2.2

JUHAMUKA

2.2.1

[TpuaIMn OTHOCHUTEJIBHOCTHU T'anunes.
[TepBriii 3akoH HproroHa. HMHepunaibHbIE

CHUCTEMBI OTCUETA

222

Macca tena. Cuna. IlpuHnun cynepnosuuuu

CHUJl

223

Bropoii 3akon HproTOoHaA m1si MaTtepuaibHOM
TOYKM B HWHEPUHUAIBHOM cucTeMe OTcuéTa
(UCO). Tperuii 3akon HeloToHa mia

MaTCpHAJIbHBIX TOUCK

22.4

3aKoH BCeMHUPHOro TsAroreHus. Cumia TSKECTH.

[TepBast kocmuyeckasi ckopocTb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuia TpeHHUS
CKOJIb)KEHUST W CHJIAa  TpPEHUsS  IOKOs.
Koaddunment tpenus. Cuna conmpoTUBICHUS

IIpH ABMXKCHUU TEJIa B X KUAKOCTH HUJIN I'a3C

32




227

HOCTyHaTeJ'IBHOG M BpamaTCJIbHOC IBHUXCHUC

a0COFOTHO TBEPIOTO TeTa

2.2.8

MOMEHT CHJIbI OTHOCUTEIIBHO OCH BpalllCHHUS.
[Inevo cunbl. YcaoBUsA paBHOBECUS TBEPIIOTO
tena B UCO

229

TexHuyeckne  yCTpOMCTBA:  IOJAILIUITHUKH,

ABHUXKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[TpakTrueckue padoTel. 3yueHne nBUIKEHUS
Opycka 10 HAKJIOHHON IJIOCKOCTH TOJ
NEUCTBUEM HECKOJNLKUX cuil. HcciemoBanue
3aBHCHUMOCTH CHJI YHIPYI'OCTH, BO3HHKAIOIIUX
B JAepopMupyeMOll TpPYyKHMHE U PE3UMHOBOM
oOpa3iie, OT BEIMYMHBI UX JAeQopMarium.
HccnenoBanue ycinoBuii paBHOBECHS TBEPIOTO

TCJIa, UMCIOIICTO OCh BpalllCHUA

23

3AKOHBI

COXPAHEHUIA B MEXAHUKE

23.1

Nmnynbc maTepuanbHOW TOYKHA, CHUCTEMBI
MaTCpraJIbHBIX TOYCK. I/IMHyHBC CHJIbl "

HU3MCHCHUEC NMITYJIbCa TCJIa

232

3akoH coxpaHeHus wumnyiasca B HCO.

PeakTuBHOE NBUKEHUE

233

PaGora cuiiet

234

MOoIIHOCTD CHJIBI

235

Kunernueckas s3Heprus MaTepuanbHONH TOYKH.

TeopeMa 0 KWUHETUYECKOUN YHEPTUH

2.3.6

IlorenumaneHas sHeprusa. lloreHumanbHas
JHEprus YIpyro nepopMupoOBaHHON
npykuHbl. [loTeHnuManbHas DJHeEprus Tena

BOJIM3U TIOBEPXHOCTH 3eMIIH

2.3.7

HOTGHI_[I/IaJ'II)HBIe N HCINOTCHLHMAJIBHBIC CHUIIHI.
CBs3b pa6OTBI HCIIOTCHIMAJIBHBIX CHUII C
N3MCHECHUCM MEXaHUYeCKOM OHEPIrun
CUCTCMBI TCII. 3aKoH COXpPAaHCHUA

MEXaHUYECKOU SHEPTUU
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2.3.8

Yopyrue u Heynpyrue CTOIKHOBEHHS

TexHnueckue yCTpOWCTBA: JBUIKEHHE PaKeT,

239
BOJOMET, KOIIEP, IPYKUHHBIN ITUCTOJIET
[Ipaktuyeckne paboTel. V3ydyeHue CBsI3U
5310 CKOpPOCTEM Tel TIpU HEYNpPYyroM yJape.

HccnenoBanne cBsi3u  pabOTBl  CHIIBI  C

H3MEHEHHEM MEXaHNYeCKOi OHCPIruu T€jia

MOJIEKYJIAPHAS ©®U3NKA 1 TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOI TEOPUU

3.1.1

OcHOBHBIE MOJIOKECHUS MOJICKYJISIPHO-
KUHETHUYECKON TEOPHHU. BbpoyHoBckoe
nskenue. uddysusa. Xapakrep IBUKEHUS U

B3aMMOJICHCTBUS YaCTHUI] BEIIECTBA

Mogenu cTpoeHuss Ta30B, KUIKOCTEH U
TBEPABIX Tel W  OOBSCHEHUE  CBOMCTB

BEIIECTBA HAa OCHOBE ITUX MOJENEH

Macca wMonekyn. KonuyecTtBo —BemiecTsa.

[TocTostHHast ABoraapo

TermnoBoe paBHOBecue. Temmeparypa u €€

u3Mepenue. [llkana remneparyp Llenscust

Monaens  uaeadbHOrO  rasa. OcHoBHOE
ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKOU

TCOpHUH NACAIIBHOT'O ra3a

AOcomoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETHYECKOW SHEPIMH TEIUIOBOIO JBMXKEHUS

yactul rasa. [llkana remneparyp KenpBrna

VpaBuenue Knanelipona — Menngeneesa.

3akoH /lampToHa

l"azoBbie 3akoHBI. M30mpo1IecChl B U€aTbHOM
ra3¢ C IMOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA.

n30TepMa, U30X0pa, n300apa

TexHuueckue YCTpOMCTBA: TEPMOMETD,

OGapomerp

3.1.10

[Tpaktuyeckne paboTel. M3MepeHue Macchbl
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BO3/yXa B KjiacCHOM komHare. MccnenoBanue
3aBUCHUMOCTHU MG)KI[y HapaMeTpaMH COCTOSIHUA

pa3pexeHHOTO ra3a

32

OCHOBbI TEPMOJNHAMUMKNA

3.2.1

TepMonuHamuyeckass cucrtema. BHyTpeHHsA
OHCPTHUA TepMOHHHaMquCKOﬁ CUCTEMBI U

CIIOCOOBI €€ N3MEHEHUS

322

KonnuecTBo TemnoTel u pabota. BHyTpeHHss

SHCPTHUA OAHOATOMHOI'O UACAJIBHOTO Ira3a

323

Buael Termonepenauu: TEmIONPOBOIHOCT,
KOHBEKIUS, W3IydyeHue. TertoéMKOCTh Tena.
VYnenbHas TEIUIOEMKOCTL BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TEILJIOIIECpEaauC

324

IlepBblit 3aK0H TepmoauHaMuKuU. [IpuMeHnenue
IIEPBOTO 3aKOHa  TEPMOJWHAMUKH K
u3onpoueccam. I'paduueckass UHTEpIIpeTAUSL

paboTHI Ta3a

3.2.5

TemoBble MamuHbl. [IpuHUIUNBL IEUCTBUS
TerIoBbIX MamuH. [IpeoOpa3oBanHus SHEPrun
B TemwioBbiXx  MammHax. Koaddumuent
mone3sHoro  geiicrBus  (mamee —  KIIJI)

temoBoit mamuHbl. [{ukn Kapuo u ero KITJ[

3.2.6

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTs  mporieccoB B MPUPOJIE.
Tennosrie JIBUTATEIN. DKOJIOTHYECKHE

pOOIEMBI TETUIOHEPTETHKU

3.2.7

Texnuyeckue YCTPOMCTBA: JBUTaTeNb
BHYTPEHHETO CrOpaHus, OBITOBOM

XOJIOAUJIbHUK, KOHAUITHUOHCD

3.2.8

[TpakTrueckue padbotel. I3MepeHue yaenpbHOM

TEIUIOEMKOCTH

33

AT'PET'ATHBIE COCTOAHNMA BEILIECBA. ®A30BbIE ITEPEXO/IbI

3.3.1

[TapoobOpa3oBanue u kKoHneHcanus. Vcrnapenue

n KUIICHUC. Y,HGJ'II)HaH TCII0Ta
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napooOpa3oBaHus. 3aBHCUMOCTh TEMITEPATYpPhI

KHUIICHHUA OT JaBJICHUA

332

AOCOmOTHAS M OTHOCHUTENIbHAS BIIAXKHOCTh

BO3ayxa. HachileHHsbIi nap

333

Teépnoe TEJIO. Kpucrannnueckue u
amMophHble Tema. AHU3ZOTPONHUS  CBOWCTB
KpHUCTAJIJIOB. Kunxue KPUCTAJLIBL.

CoBpeMeHHbIE MaTepHalIbl

334

[InaBnenue u KpucCTaIM3auMs. Y AeJIbHAL

TertoTa miaBneHus. Cyoaumanus

3.3.5

VYpaBHEeHHE TEIJIOBOTO OajlaHca

3.3.6

TexHuyeckne yCTpPOWCTBA: TUIPOMETP U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJOTUH
IIOJIy4YEHUSI COBPEMEHHBIX MAaTepHalOB, B TOM

YU CJIIC HAHOMATCPHAJIO0B, U HAHOTCXHOJIOTUHN

3.3.7

[IpakTnueckue paboTHL. Nsmepenne

BJIAJKHOCTH BO3yXa

OJIEKTPOAMMHAMUKA

4.1

###Par#H#OJIEKTPOCTATUKA

4.1.1

DnexTpuzanys Ten. JeKTpuueckuil 3apsa. JBa

BUA SJICKTPUYCCKHUX 3aps110B

[IpoBOoaHUKH, IABJIEKTPUKUA Hu

MOJIYTIPOBOTHUKH

4.13

3aKOH COXpaHEHHUS DIIEKTPUUECKOTO 3apsiia

4.1.4

B3aunmoneiicteue 3apsanos. 3akod Kynona

DJIEKTPUYECKOE noJe. Hanpspok€aHoCcTh
3JIEKTPUUECKOTO OJIA. [TpuHIIMI
cyneprno3unuu.  JIuHMM ~ HaOpsHKEHHOCTH

SJICKTPHUYICCKOIO I10JIA

PabGota cuim  NEKTPOCTATUYECKOTO  MOJIS.

ITorennuan. PasHOCTE TOTEHITNAIOB

[IpoBOIHUKK W JUAJIEKTPUKUA B MOCTOSTHHOM
anekTpuyeckoM — mone.  Jlusnektpuueckas

MMPOHUIIACMOCTDb
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DIIEKTPOEMKOCTb. Konpaencarop.

4.1.8 DNEeKTPOEMKOCTh IIOCKOIO  KOHJIEHCATOpa.
OHeprus 3apsHKEHHOTO KOHACHCATOpa
TexHuueckue  yCTPOMCTBA:  AJIEKTPOCKOT,
419 NEKTPOMETP, AJIEKTPOCTATUYECKAs 3allUTa,
o 3a3eMJICHHE AJIEKTPOIPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYWHBIN IIPUHTED
41.10 IIpakTnueckue paboThI. N3mepenue

AIIEKTPOEMKOCTH KOHJICHCATOPA

4.2

IMIOCTOSHHBIN DJIEKTPUYECKHUM TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcaoBus CYHICCTBOBAaHUA IIOCTOAHHOI'O

4.2.1 AJIEKTPUYECKOTro Toka. Mcrounuku Toka. Cuna
ToKa. [IocTOsTHHBIN TOK
422 Hanpsixenune. 3akon OMa 1151 yyacTka enu
423 DJIEKTPUYECKOE COMPOTUBJICHUE. Y IETBbHOE
o COMPOTHUBIICHUE BEILIECTBA
454 [TocnenoBarensHoe, napajielbHoe,
o CMEIlIaHHOE COEMHEHNUE TPOBOHHUKOB
Pabota anexTpudeckoro Toka. 3akoH JIkoyis
4.2.5
— Jlenna
4.2.6 MoOIIHOCTb 31EKTPUYECKOTO TOKA
anekTpoaBkymmas cuna (mamee — JJC) nu
427 BHYTPEHHEE COMPOTUBIICHHE HUCTOYHUKA TOKA.
o 3akon Oma s TOJTHOW  (3aMKHYTOM)
anexTpudeckoi nenu. Koporkoe 3ambikaHue
DneKTpoHHas MIPOBOJIMMOCTD TBEPBIX
408 METAJJIOB.  3aBUCUMOCTb  COINPOTUBJICHUS
o METaJJIOB oT TEeMIIepaTyphI.
CBepXpoBOAMMOCTh
Y DJIEKTpUYECKM TOK B Bakyyme. (CBoiicTBa
o AJEKTPOHHBIX MTyYKOB
4210 [MonynpoBonuuku. COOCTBEHHAs ¥ TPUMECHAS

MPOBOJUMOCTh MOJIYTPOBOJHUKOB. CBOMCTBa
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p-n nepexona. [1oaynpoBoJHUKOBbIE TPHUOOPHI

4.2.11

DJIEKTPUYECKMH  TOK B DJIEKTPOJIMTAX.
DneKTpoNuTHYECKast JUCCOLIAIHS.

DIIEKTPOIIN3

4.2.12

DJIEKTPUUYECKU I TOK B rasax.
CaMOCTOATEIBHBIA M HECAMOCTOSTEIbHBIN
pazpsa. PaznuuHble TUNBI CaMOCTOSITEIBHOTO

paspsaa. Monnus. [1nasma

4.2.13

Texnuyeckue YCTpOMCTBA: aMIIepMeTp,
BOJITMETP,  PEOCTAaT, MCTOYHHKM  TOKa,
JJIEKTPOHArPEBATEIIbHBIC npudopHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBI, TEPMOMETP
COIIPOTUBIICHU, BAKYYMHBIU pIi(i
TEPMHUCTOPBI U (oTope3ncTopsl,

HOJIYHpOBOI[HI/IKOBBII\/'I Auoa, ralbBaHUKa

4.2.14

[TpakTrueckue paboTHI. Nzyuenune
CMEIIaHHOTO COEIMHEHHS PE3UCTOPOB.

N3mepenne DJIC HCTOUYHMKA TOKa M €ro
BHYTpPEHHEro comnpoTtuBieHus. HaOmronenue

AIIEKTPOIIH3a
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YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI /151 YYUEHUKA

Yueonuk I'. 5. Msxuesa, b. b. byxosuesa, H. H. Cotckoro «®u3uka. 10 kinaccy (6a30Bblit
ypoBeHb). 9-¢ u31., M.: [Ipocemenue, 2021.

CoopHuk 3aga4 no ¢usuke asa 10—11 kmaccoB 061e00pa3zoBaTEIbHBIX YIPEKACHUI

I'. H. CrenanoBoii.

METOAUYECKHUE MATEPHAJIBI U151 YYUTEJIA

«®Pusuka. 10 knacc. bazoBslii u yriay6nénusiit ypoBuu. Kiaccuueckuii kype. [loypounsie
paspabotku k yueOHuky I'. fI. Mskumesa, b. b. bByxosuesa, H. H. Cotckoro»
«IToypounsbie pa3padotku 1o ¢pusuke. 10 kinace. [Tocodue st yauTensi».

IHHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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TlpommypoBano, MpoOHyMEPOBAHO,

CKPCILUICHO NCYaThIO
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