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MNOACHHUTEJIBHAS 3AIINCKA

[IporpammMa mo ¢u3uke Ha YpPOBHE CpeaHEero obiiero oOpa3oBaHUs pa3paboTaHa Ha OCHOBE
NOJIOKEHUH W TpeOoBaHMI K pe3yJabraTaM OCBOEHHS OCHOBHOM 0Opa30BaTeibHON IMPOrpaMMBl,
npenacraBieHHbIx B DI'OC COO, a Ttaxxke ¢ yuérom (denepanbHOi pabodel mporpaMMbl BOCIIMTAHUS U
Konnenuun mnpenonaBanus y4yeOHoro mnpenmera «®Pusmka» B 00pa30BaTelIbHBIX OpPraHU3AIMIX
Poccuiickoit denepannu, peanu3yoomux OCHOBHbIE 00pa30BaTeIbHbIE MPOTPAMMBI.

[Tporpamma mo ¢Qusuke orpenenser o0s3aTenbHOE MPEIMETHOE COIACPKAHHUE, YCTAHABIMBACT
PEKOMEHAYEMYIO IOCJIEOBATENIbHOCTh M3YYEHUS] TEM M pa3felioB y4eOHOro mpeaMmeTra ¢ Y4ETom
MEXIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBs3€H, JIOTMKM Y4eOHOrO Tpolecca, BO3PACTHBIX
ocobenHocrelt obOyuaromuxcs. [Iporpamma nmo ¢usuke Na€T NpeacTaBlIeHUE O IIENAX, COACPIKAHHM,
oOmielt crpareruu 0Oy4eHHUs, BOCIIUTAHUS U Pa3BUTHS O0yUYaIOIIMXCA CPEICTBAMU YUeOHOTO IpeaMera
«®Dusukay Ha yriyOIEHHOM ypOBHE.

Nzyuenne Kkypca (u3Mku yrIyONEHHOTO  YPOBHS — TO3BOJIIET — pEaM30BaTh  3a/audl
npodecCHOHAIbHON OpHEHTAllUM, HAlpPaBICHO HA CO3/JaHHWE YCJIOBHM JUIS MPOSBICHHUS CBOUX
MHTEJUIEKTYaJIbHBIX H TBOPUYECKUX CIOCOOHOCTEH KaXKABIM O0yYaromuMCs, KOTOpbIe HEOOXOAUMBI ISt
MPOAOJDKEHUST 00pa3oBaHHs B OpraHu3alusax Mpo(ecCHOHAIBHOrO O0pa3oBaHUs MO Pa3IMYHBIM
(U3UKO-TEXHUYECKUM U MHKEHEPHBIM CIEIUAIbHOCTSIM.

B nporpamme no ¢usuke onpeneistoTcs MIaHupyeMble pe3yJIbTaTbl OCBOCHHS Kypca (PU3UKHU Ha
ypOBHE cpeaHero oO0miero o0pa3oBaHUs: JUYHOCTHBIE, METANpPEIMETHbIE, INpeAMETHbIE (Ha
yoiyonéHHOM  ypoBHE). HayuHO-MeTOomonorndeckoil OCHOBOM [isi  pa3paboTKu TpeOoBaHMA K
JMYHOCTHBIM, METANIPEIMETHBIM U MPEAMETHBIM pe3yabTaTaM 00y4darolUXCcs, OCBOUBIIUX MPOrpaMMy
no Qu3uKe Ha YPOBHE CpelHero o0iiero oopazoBaHus Ha yIIyOJIEHHOM YPOBHE, SIBISIETCS CUCTEMHO-
JeSITEIbHOCTHBIN MOJIXOI.

[Tporpamma 1o hu3MKe BKIHOUALT:

IUTAaHUPYEMBbIE Pe3yiIbTaTbl OCBOCHUS Kypca (DU3MKM Ha yrIyOJEHHOM YpPOBHE, B TOM YHCIE
IpeAMETHBIE Pe3ysbTaThl 110 rofaM o0y4eHus;

cozieprkanue yueoHoro npeamera «Dusuka» mo rogam o0ydeHus.

[Tporpamma no (u3nke UMeeT NPUMEPHBIM XapakTep U MOKET OBbITh MCIOJIb30BaHA YUHUTEISIMU
(UBUKY JUTsI COCTABJICHHS] CBOMX PabOYMX MPOrpamM.

[Tporpamma mo ¢u3uKe HE CKOBBIBAET TBOPUECKYIO WHUIMATHBY yUYUTENIeH M NpeaoCTaBIsieT
BO3MOYKHOCTH JJIsl peaju3ali pa3jIMYHbIX METOJUYECKHX MOAXOAOB K IMpenofaBaHHUI0 (PU3MKU Ha
yriTyOJIEHHOM YPOBHE MPH YCIOBUU COXPaHEHHUs 00s13aTeIbHOM YacTu cofiepkaHus Kypca.

®u3nka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX NPUPOABI, BBICTYNAs B KadecTBE Y4eOHOTO
npeaMera B IIKOJNE, BHOCUT CYLIECTBEHHBIM BKJIaJ B CHCTEMY 3HaHMH 00 OKpYXaloleM MHUpE.
[konbHBIM Kypc QU3MKH — CUCTEMOOOpPa3yIOIUN Uil €CTeCTBEHHO-HAYUHBIX yUEOHBIX NpEIMETOB,
MOCKOJIbKY (DM3UYECKHE 3aKOHBI JIeKaT B OCHOBE IPOLIECCOB M SBJICHUHN, H3y4aeMbIX XHMMHEH,
ouomorueit, ¢usmveckoir reorpaduerd M actpoHomueil. Mcmonap3oBaHWE W aKTUBHOE MPUMEHEHHUE
¢u3nUecKUX 3HAHUN OMpPEAETHIO XapakTep U OypHOe pa3BUTHE pa3HOOOpa3HBIX TEXHOJOTHU B chepe
OHEPreTUKH, TPAHCIIOPTa, OCBOEHUS KOCMOCA, IIOJIyY€HHS HOBBIX MaTepuajoB C 3aJaHHBIMU
cBoiicTBamMH. M3ydyeHue (QU3MKM BHOCHUT OCHOBHOW BKJIaJd B (DOPMHUpPOBAHHME €CTECTBEHHO-HAyUHOM
KapTUHBI MHpa o0ydJaromierocs, B (GOpMUPOBaHNE YMEHUN MPUMEHSATh HAyYHbIM METOJ| MMO3HAHUS TIPU
BBINOJIHEHUH UMM Y4EOHBIX UCCIIEIOBAHUH.

B ocHOBY kypca ¢pu3MKH Ha ypoBHE CpeHEro o01iero 0opa3oBaHus MOJI0XKEH Psijl UIEH, KOTOpbIe
MO’KHO paccMaTpHuBaTh KaK MPUHIUIIBI €0 OCTPOCHHUS.

Hoea uenocmnocmu. B COOTBETCTBUM C HEM KypC SBISETCS JIOTMYECKH 3aBEPIIEHHBIM, OH
COICP)KUT MaTepuall U3 BCEX pasfesioB (M3MKM, BKJIIOYAET KaK BOINPOCHI KIACCHUYECKOH, Tak M
COBPEMEHHOU (PU3UKH.

Hoea zenepanuszayuu. B cOOTBETCTBUM ¢ HEW Marepuasl Kypca (DU3MKH OObEIMHEH BOKPYT
¢usnueckux Teopuil. Begymmm B kypce siBisercss (OpMUPOBaHUE MPEICTaBICHUNA O CTPYKTYpPHBIX
YPOBHSIX MaT€pUH, BEIIECTBE U MOJIE.



Hoea zymanumapusayuu. EE peanuzanus MpeanojiaraeT HCIOJIb30BaHUE T'yMaHUTapHOTO
noTeHnuansa (U3NYECKO HayKH, OCMBICICHHE CBS3M Pa3BUTHUA (U3UKU C pa3BUTHEM OOIIeCTBa, a
TaK)X€ C MUPOBO33PEHUECKIMHU, HPABCTBEHHBIMU M 3KOJIOTHYECKUMU IPOOIEMaMH.

Hoesn npuxnaonoii nanpasenennocmu. Kypc Qusuku yniryOnEHHOTO YPOBHS TPEAIOiaract
3HAKOMCTBO C IIUPOKUM KPYTOM TEXHHUYECKHX U TEXHOJIOTHYECKUX MPUIOKEHUN N3YYeHHBIX TEOpUl U
3akoHOB. [Ipu 53TOM paccMarpuBarOTCs Ha YpPOBHE OOLIMX TPEICTABICHHH M COBPEMEHHBIC
TEXHUYECKHUE YCTPOMCTBA, U TEXHOJIOTHH.

Hoea 3xonozuzayuu  peanusyercs IOCPEACTBOM BBEACHMSI DJJIEMEHTOB  COAEpIKaHMS,
MOCBSIIEHHBIX SKOJOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C PA3BUTHEM TEXHUKH
U TEXHOJIOTUH, a TaKkKe 00CYKIEHHs MPOOJIeM pallMOHAIILHOTO TPUPOIOTIONIE30BAaHHS U HKOJIOTHIECKON
0€30MacHOCTH.

OcBoeHne comepKaHdus TMPOrpaMMbl MO (PU3UKE IOHKHO OBITh TOCTPOCHO HA MPHHIIUIIAX
CUCTEMHO-/IeITEeIbHOCTHOrO moxaxonaa. Jns ¢usuku peanuzanmus 5TUX NPUHLMUIIOB Oa3upyercs Ha
UCTIOJIb30BAaHUH CaMOCTOSATEIBHOTO AKCIIEPUMEHTA KaK IMOCTOSHHO JCHCTBYIOIIETO (pakTopa yuyeOHOTro
npouecca. J{ns yrmyOnéHHOTo YpOBHS — 3TO CUCTEMA CaMOCTOATEILHOTO YUEHUYECKOTO IKCIIEpUMEHTA,
BKJTIOYAIONIETO (PPOHTAIBHBIE YIEHUYECKHUE OIBITHI MIPH W3yYE€HHH HOBOTO Marepuaia, J1adopaTopHbIe
paboTel M paboTel mpakTukyMma. [Ipu 3TOM BO3MOXHBI JABa crmocoba peanu3anuu (PU3NUIECKOTO
IpakTHKyMa. B mepBom cilydae mpakTHKyM npoBoauTcs jaubo B koHue 10 u 11 kiaccos, nubo nociie
MIEPBOTO M BTOPOTO MOJYTOAUN B KaXKJIOM U3 3TUX KilaccoB. BTopoil cocob — 3To uHTerpamnus pabot
NPaKTUKyMa B CHCTEMY J1a0OpaTOpHBIX pabOoT, KOTOPBIE MPOBOISATCS B IMPOLIECCE M3YYCHHUsS paserna
(temsr). IIpu aToM oz paboTamu MPaKTHUKyMa MOHUMAETCS CAaMOCTOSTENIbHOE UCCIIEeI0OBaHKE, KOTOPOE
MIPOBOAMUTCS IO PyKOBOACTBY CBEPHYTOT0, 0000IIEHHOTO BH/1a O€3 MOIIaroBo MHCTPYKIIUH.

B mporpamme mo ¢usuke cuctemMa YYEHHUYECKOTO SKCIEPUMEHTa, J1a0OpaTOpHBIX paboT u
NpaKTUKyMa IPEJCTaBlIeHa €eIUHBIM IepeyHeM. BBIOOp TeMaTWku Al ATHX BHIOB YYEHHYECKHX
MPAKTHYECKUX paboOT OCYHIECTBISIETCS Y4YacTHHUKaMH 00pa3oBaTelbHOrO IMpolecca HCXOAS U3
O0COOCHHOCTEH TOYpOYHOrO IUIAHUPOBAHWS M  OCHamleHWss KkaOuHera ¢u3uku. Ilpm sTOoM
o0ecreunBaeTcs OBJIa/IeHHE O0YJaIOIMMUCS YMEHUSIMH MTPOBOIUTH MPSIMbIe U KOCBEHHBIE N3MEPEHHUS,
UCCIICIOBAHUS 3aBUCUMOCTEH (PU3MUECKMX BEIMYMH M TOCTAHOBKY OIBITOB TIO0 TPOBEPKE
HPEIJIOKEHHBIX THIIOTES.

Bornpiioe BHUMaHUE YIENSETCS PEIICHUI0 PAacUYETHBIX M KaueCTBEHHBIX 3amad. [Ipw sTom ams
pacy€THBIX 3a/1a4 NIPUOPUTETOM SIBJISIFOTCS 3a/laul C SBHO 3a/laHHOW M HESBHO 3a/laHHON (PU3UYECKON
MOJIETIBIO, TIO3BOJISIONINE TIPUMEHSTh W3yYeHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasfelna
Kypca, TaK W HHTErpUpys IMpHUMEHEHHE 3HaHMN W3 pa3HbIX pas3zenoB. Jls KaueCTBEHHBIX 3aj1ad
NPUOPUTETOM SIBIISIIOTCS 3a/IaHUSI Ha OOBSCHEHHE/TIPECKa3aHue MPOTeKaHusl (PU3UUYECKUX SBICHUU U
IPOIIECCOB B OKPYKAOLIEH XKU3HU, TpeOyromne BbIoopa (hrU3nuecKoil MOJIeNH AJIsl CUTYalluH MPaKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusiMu PI'OC COO k MarepHalbHO-TEXHUYECKOMY 00€CreueHUIo
y4eOHOro mporecca Kype (pu3uku yriyOJI€HHOTO YPOBHSI HA YPOBHE CpPEIHEro 001iero oOpa3oBaHUs
JIOJDKEH M3y4aTbCsli B YCIOBHMAX NpPEAMETHOro kaOuHera. B kaOuHere (UM3MKKM JODKHO OBITH
HeoOxoauMoe JaboparopHoe 00OpyHAOBaHUE JJiS BBIOJHEHHUS yKa3aHHBIX B MpOrpaMMe Mo (U3HKe
YUEHHUYECKUX OIIbITOB, JIA0OPaTOPHBIX pabOT M paldoT MpakTHKyMa, a TaKkKe JEeMOHCTPAIlMOHHOE
obopymoBaHue.

JleMoHCTpaloHHOE 000pyA0BaHNe (OPMUPYETCS B COOTBETCTBUU € MPUHIIUIIOM MUHUMAIbHON
JIOCTaTOYHOCTH W 00ECTIeuMBAET MOCTAHOBKY TEPEYNCICHHBIX B MpOrpaMMe MO (DHU3HMKE KITFOYEBBIX
JEeMOHCTpAllMii sl WCCIENOBAaHMUSA M3Y4YaeMBbIX SIBJICHUH M TPOLECCOB, SMIUPUYECKHX U
(byHIaMEHTAIBHBIX 3aKOHOB, HX TEXHUYECKUX IPUMEHEHUH.

JlaGoparopHoe 00OpyIOBaHUE Ul YYEHMUYECKUX MPAKTUUYECKUX padoT ¢opMupyercs B BHUIE
TEMAaTHYECKUX KOMIUIEKTOB U 00ECTIeYMBAETCSl B pacyére OJHOTO KOMIUIEKTa Ha JIBYX OOyYaIOIIHXCS.
Temarndeckue KOMIUIEKTHI J1a00paTopHOro 000pyI0BaHMUS JOIKHBI OBITH OCTPOEHBI Ha KOMILIEKCHOM
WCTIOJNIB30BAaHUH AHAJIOTOBBIX M NH(POBBIX NPUOOPOB, a TaKKe KOMIBIOTEPHBIX H3MEPHTEIHHBIX
CHCTEM B BHJIe IM(PPOBBIX JabopaTopuii.

OCHOBHBIMU TIEJISIMU U3YYCHHS (U3UKU B 00IIEM 00pa30BaHUU SIBIISIOTCS:

dopMHupoBaHUE HHTEpeca M CTpeMJIeHHS OOyJaromuXcs K HayyHOMY H3YUYEHHIO IPHPOIBI,



pa3sBUTHE UX UHTEJUIEKTYaIbHbBIX U TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE MPECTABICHUNA O HAYYHOM METOJEC MO3HAHHUA U (POPMHUPOBAHUE UCCIEIOBATEIHCKOTO
OTHOILLICHUS K OKPY’KAIOIIHUM SIBICHUSM;

¢opMHUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pE3yibTara U3yueHHst OCHOB CTPOCHHS MaTepUH U
(byHIaMEHTaJIbHBIX 3aKOHOB (PU3UKH;

¢dopmupoBaHUe YMEHUN OOBSCHATH SIBICHUS C UCIOJIb30BAHUEM (PH3MUECKUX 3HAHUN U HAYYHBIX
JI0Ka3aTeJIbCTB;

¢dopMHUpOBaHUE TMPEACTABICHUNA O PO (U3UKU JUIS Pa3sBUTHA APYTHX €CTECTBEHHBIX HayK,
TE€XHUKU U TEXHOJIOTHIA;

pa3BUTHE TPEACTABICHUI O BO3MOXHBIX cepax Oymymieidl mpodecCHOHAIBHOW AEATENbHOCTH,
CBSI3aHHBIX C (PU3UKOM, TOArOTOBKA K JlaibHElIIeMy 00y4EeHUIO B ’TOM HallpaBJICHUH.

JlocTimkenue 3THX Ienieil obecrneuynBaeTcs peuIeHUeM CIEAYIOMUX 3a/1ad B MPOLECCe U3YYEeHUs
Kypca (pU3UKU Ha YPOBHE CPEIHEro oo1ero o0pa3oBaHus:

npuoOpeTeHne CUCTEMBI 3HaHUI 00 O0MmUX (PU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKJIIOYAsi MEXaHHKY, MOJEKYJISAPHYI (DU3HKY, 3JIEKTPOAMHAMUKY, KBAHTOBYIO (U3UKY M 3JIEMEHTHI
actpousukw;

dbopMHUpOBaHUE YMEHHH NPUMEHATh TEOPETUYECKHE 3HAHMUSA JUIsl OOBACHEHHS (PU3MUECKUX
SIBJICHUW B TIPUPOJIE U JJISl IPUHATHS IPAKTUICCKUX PEIICHUH B MOBCEIHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB pEIIeHUs PA3JIMYHBIX 33]a4 C SIBHO 3a/laHHOM (hU3MYeCcKOi Mozenblo, 3a/1ay,
MOAPA3yMEBAIOIINX CAMOCTOSTEIHHOE CO3/IaHne (PU3NIECKON MOJIEIN, aIEKBAaTHOM YCIIOBHSM 33a4H, B
TOM YHCJIE 33/1a4 HH)XEHEPHOTI'0 XapaKTepa;

NOHUMaHWE (HU3MUECKUX OCHOB U TMPHHLIUIOB JCHCTBHS TEXHHUYECKHUX YCTPOHCTB U
TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS HAa OKPYXKAIOILYIO CPELY;

OBJIQJICHUE METOAAMH CAMOCTOSTENIPHOTO TUIAHHUPOBAHUS M TPOBEACHUS  (PU3UIECKUX
9KCIEPUMEHTOB, aHAIN3a U UHTEpIpPETalM HH(OPMALIUY, OIIPEeSICHHs] JOCTOBEPHOCTHU MOJYyYEHHOTO
pe3yabrara;

CO3JaHM€ YCIIOBMM JUIs pa3BUTUS YMEHHMH IPOEKTHO-HUCCIIEAOBATEIbCKOM, TBOPYECKOM
NeSITeTTHHOCTH;

pa3BUTHE UHTepeca K chepaM mpodecCHOHAIBHON AeATEIbHOCTH, CBI3aHHOM C (DU3UKOM.

B coorBerctBun ¢ tpeboBanusiMu OI'OC COO yrnyOnéHHBIN ypOBEHb H3Y4YEHUs y4eOHOTO
npeamera «®Pu3uKa» Ha ypOBHE CpeAHEro obmero oOpa3oBaHUS BbIOMpaeTcss OOydYaroLIMMUCH,
TUTAHUPYIOIIMMHU TIPOJOIDKEHNE 00pa30BaHUs IO CIEIUATBHOCTIM (PU3UKO-TEXHUIECKOTO TIPOQHIIS.

Ha wusyuenue ¢usuku (yryOn€HHBI ypOBEHb) Ha YPOBHE CpEAHEro oOIIero oOpa3oBaHUs
otrBoguTcs 340 vacoB: B 10 kmacce — 170 gacos (5 wacoB B Henento), B 11 kiacce — 170 vacoB (5 yacos
B HEJIEIIO).

[Ipennaraemplii B mporpamMme 1o (u3MKe NEepedeHb JIaDOpaTOPHBIX M MPAKTHUYECKUX padoT
SBJISIETCS PEKOMEHIOBAaHHBIM, YUMTENb JIeNaeT BbIOOP MPOBENCHUs JaOOpaTOPHBIX PabOT U OMBITOB C
y4€TOM MHIUBUAYATbHBIX 0COOEHHOCTEN 00yUYaOIUXCS.

COILEPKAHUE OBYYEHMUSA
10 KJIACC

Pasnen 1. HayuHblii MeTO MO3HAHMS MPUPOABI.

Ousnka — (QyHIaAMEHTaNbHAs Hayka O Tmpupoae. HaydHpld MeTOA TO3HAHUS W METOJbI
UCCIIeIOBaHUS (PU3MUECKHUX SBICHUIA.

DKCHEPUMEHT M TEOPHS B TIPOIIECCE TO3HAHUS TPUPoAbl. Habmonenne u sKkcnepuMeHT B (U3HKE.

CnocoObl  m3MepeHus (U3MUECKHX BENHYMH (QHANOTOBBIE W IHU(PPOBBIE H3MEPUTEIBHBIE
puOOpPbI, KOMITbIOTEPHBIE AATYMKOBBIE CHCTEMBI).

[TorpemrHocT U3MepeHuit GU3NIECKUX BETUIHH (A0CONMIOTHASI U OTHOCUTENbHAS).

MonenupoBanue GuU3HUECKUX SBICHUN U MPOIECCOB (MaTepHaibHas TOUKa, a0COIIOTHO TBEPIOE
TENo, WAcalbHasi >XUIKOCTb, WJICAIbHBIM Ta3, TOYEUHbIH 3apsa). [unoresa. Pu3MUECKUU 3aKOH,



TPAHMIIBI €0 MPUMEHUMOCTH. DU3HUYECKast TEOPUSL.

Ponb 1 MecTo ¢u3nku B HOPMUPOBAHUN COBPEMEHHOM HAyUYHOW KapTUHBI MUPA, B PAKTHUECKON
NEITEILHOCTH JIIOJIEH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

N3mepeHne cuibl TOKa M HAaIPsDKEHHS B LIENU MOCTOSIHHOTO TOKA IPH MOMOIIY aHAJIOTOBBIX U
U(PPOBBIX U3MEPHUTEIBHBIX IPUOOPOB.

3HaKoMCTBO ¢ 111G PoBoil naboparopueit o gusuke. [Ipumeps! u3Mepenust PU3NIECKUX BETUUHH
IIPU TIOMOLIY KOMIIBIOTEPHBIX JATYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHne. OTHOCUTENBHOCTh MEXaHUUYECKOTO ABMKEeHU. CrucreMa oTcuéra.

[Tpsimast u oOpaTHas 3a/1a4d MEXaHUKH.

Panunyc-BekTop MarepranbHOM TOUKH, €r0 MPOEKLIUHU Ha OCH CUCTEMBI KOOpAMHAT. Tpaekropus.

[lepememienne, cKopocTh (CpedHsisi CKOpPOCTb, MIHOBEHHas CKOPOCTb) M  YCKOPEHHE
MaTepUAIbHOM TOYKH, HUX MPOEKIMH Ha OCH CUCTEeMbl KoopAuHar. ClloKeHHE NEepeMEIleHU u
CJIOKEHUE CKOPOCTEH.

PaBHOMEpHOE UM paBHOYCKOPEHHOE MPSIMOJIUHEHHOE JBWXXEHHE. 3aBHUCHUMOCTb KOODPJMHAT,
CKOpPOCTH, YCKOPEHHUS U IIyTH MareprualbHON TOUKHU OT BPEMEHU U UX TpapUKU.

CBoboaHoe maneHue. YckopeHwe cBOOOIHOro mnaaeHus. J[BrkeHue Tena, OpOIIEHHOTO MO
YIJIOM K TOPU30HTY. 3aBHCHUMOCTb KOODJIMHAT, CKOPOCTH M YCKOPEHHS MarepHalbHOM TOUKH OT
BPEMEHH U UX rpaduku.

KpuBonuneiiHoe nBuxeHue. [[BHKEHHME MATepHUAIBHOM TOYKH 10 OKPY>KHOCTU. YIIOBask W
nuHeHass ckopocTth. llepmon u uactora oOpamenus. LleHTpocTpemurenbHoe (HOpMAallbHOE),
KacaTesbHOE (TaHI'€HLIMAJIbHOE) U TIOJHOE YCKOPEHNE MareprallbHON TOUKH.

TexHuuyeckre yCTpOCTBA M TEXHOJOTMYECKHE MPOLECCHI: CIUIOMETP, IBUKEHHUE CHAps/IOB,
[EeMHbIe, MecTepEHYATHIC U PEMEHHBIC TIEpEeIaul, CKOPOCTHBIC I THI.

Hemoncmpayuu.

Monens cucteMsl OTCHETA, HIDTIOCTPALs] KUHEMAaTUYECKUX XapaKTEPUCTUK IBUIKECHUS.

CniocoObI viccnienoBaHUS IBHKEHUH.

NnnrocTpanus npeneapsHoro nepexoaa i U3MEpeHe MTHOBEHHON CKOPOCTH.

[TpeoOpa3oBaHue IBMXKEHUI € UCTIOIB30BAHUEM MEXAHHU3MOB.

ITanenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaOmronenue nBuxkeHus Tena, OpomeHHOro 1Mojl YIiioM K TOPU30HTY M TOPU30HTAIIBHO.

HampaBnenue ckopocTy Ipy IBHMKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yIiIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHHE MyTEW, TPACKTOPUN, CKOPOCTEH ABUKEHHUS OJHOTO M TOTO >K€ Tejla B Pa3HBIX
CUCTEMax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKyMm.

N3y4yeHne HEpaBHOMEPHOTO ABUKECHUS C LIENIbIO ONPEAECICHUSI MTHOBEHHOU CKOPOCTH.

W3mepeHne yCKOpeHHMs IpH HPSMOJIMHEWHOM DPAaBHOYCKOPEHHOM JBHMKEHWUU I10 HAKJIOHHOMN
IIJIOCKOCTH.

HccenenoBanne 3aBUCHMOCTH ITyTH OT BPEMEHH IIPU PABHOYCKOPEHHOM JIBH)KCHHH.

N3mepenue yckopeHHMs CBOOOIHOTO TMajieHHus (PEKOMEHJO0BAaHO HCIOJIb30BaHUE IHUPPOBOI
nabopaTtopun).

W3yuenue nBWXKEHUS Tejda, OpOIIEHHOTO TOpPH30HTaNbHO. IIpoBepka TrHMOTE3Bl O MPSIMOM
MIPONOPLUMOHAIBHON 3aBUCUMOCTH MEXAY JaTbHOCTBIO MOJNETA U HAYAIIBHOW CKOPOCTBIO TEJA.

N3y4yeHune ABUKEHUSA TeIA 10 OKPYKHOCTH C IIOCTOSTHHOM 110 MOAYJIIO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TIeprojia 00palleHusi KOHHYECKOro MasiTHUKA OT €ro apaMeTpoB.

Tema 2. /lunamuxa.

IlepBbrit 3akoH Hprorona. MHepuumaneHble cHcTeMbl OTcYETa. [IpHHIMI OTHOCUTEIBHOCTH
[anunes. HennepuuanabHble cUCTEMBI OTCUETa (ONpeieNieHre, TPUMEpPHI).

Macca tena. Cuna. [IpuHIMn cynepno3uiyu Cuil.

Bropoii 3akon HbroToHa 1711 MaTepruaabHON TOUYKU.



Tpetuii 3akoH HproTOHA 17151 MaTepuaIbHbIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON 1 MHEPTHOM MacCHhl.

Cuna TskecTd. 3aBUCUMOCTbh YCKOPEHHS CBOOOJHOTO MaJeHHUsI OT BBICOTHI HaJ MOBEPXHOCTHIO
TUTAHETHI ¥ OT TeorpadudecKoit MMpoThI. J[BrKeHe HEOSCHBIX TENl U UX CIYTHUKOB. 3akoHbI Kemepa.
IlepBast kocMUY€ECKast CKOPOCTb.

Cuua ynpyroctu. 3akon ['yka. Bec tena. Bec tena, ABUXKYIIErocst C yCKOPEHHEM.

Cuna tpenus. Cyxoe TpeHue. Cuiia TpeHHs CKOJIbXKEHHS U cuiia TpeHus nokos. Koaddunuent
Tpenusa. Cusia CONPOTHUBIICHMS TMPU JABMKCHUHM Tejla B JKUIKOCTH WM Ta3e, €€ 3aBUCUMOCTH OT
CKOPOCTU OTHOCHUTEIJIBHOTO JABUKECHUSI.

Hasnenue. I'mapocraruyeckoe nasinenue. Cuina Apxumena.

TexHuuyeckne yCTpOMCTBA W  TEXHOJOTMYECKHE MPOLECCHI: IMOALIWIHUKYU, JABUKECHHUE
MCKYCCTBEHHBIX CITYTHHUKOB.

Hemoncmpayuu.

HabGntonenue nBukeHus TeI B MHEPIUATbHBIX U HEMHEPIIMAIBHBIX CUCTEMAaX OTCUETA.

[IpuHUUIT OTHOCUTENIBHOCTH.

Kauenune nByX MWIMHIPOB WM IIAPOB Pa3HOI MacChl C OAMHAKOBBIM YCKOPEHHUEM OTHOCHUTEIBHO
HEWHEPUUAIbHON CUCTEMbI OTCUETA.

CpaBHeHuE paBHO/IEHCTBYIOIIEH IPUIIOKEHHBIX K TETY CUJI C IPOU3BEIEHUEM MacChl Tejla Ha €ro
YCKOPEHHE B UHEPLUAIILHON CUCTEME OTCUETA.

PaBeHcTBO cHJl, BOSHUKAIOUIUX B PE3YJIBTATE B3aUMOACUCTBUS TE.

N3mepeHne Macc 1o B3auMOJEHCTBHUIO.

HesecomocTs.

Bec tena npu yCKOpeHHOM NMOABEME U MAJIEHUH.

[{eHTpOOEIKHBIC MEXaHU3MEI.

CpaBHEHHME CUII TPEHUS MTOKOS, KAYEHUS U CKOJIbKEHUSI.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padbomul, npaKmuKym.

H3mepenne paBHOJCHCTBYIOIECH CUIT IPU ABMKEHUU OpycKa 10 HAKJIOHHOW MIOCKOCTH.

[TpoBepka runoTe3sl 0 HE3aBUCUMOCTH BPEMEHHU JIBUKEHMsI OpyCKa M0 HAKJIIOHHOM IMIJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHHE OT €r0 MacChl.

HccnenoBanre 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B MPY>KUHE U PE3NHOBOM 00pasIle,
oT ux nedopMaruu.

N3yuyenue nBUKEHUSI CUCTEMBI TEJl, CBI3aHHBIX HUTHIO, IEPEKUHYTOM Uepes NErKuii OJIoK.

N3mepenne ko3hbuIMeHTa TpeHUs 0 BEJTMYMHE yIITOBOro KoddduitnenTta 3aBUCUMOCTH Frp(N).

HccnenoBanue ABMKEHUS OpycKa MO HAKJIOHHOM IUIOCKOCTU C MEPEMEHHBIM KO3(PPUIIMEHTOM
TPEHUS.

W3ydeHne ABM>KEHUS Ipy3a HA Bajly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpAOe Teno. IlocTynmarenpbHoe W BpalaTeIbHOE JBMIKEHHME TBEPAOIO Teia.
MOMEHT CUJIbI OTHOCUTEIBHO OcH BpaiieHus. [lnedo cumbl. CioxkeHne Cuil, IPUIOKEHHBIX K TBEPAOMY
teny. LleHTp TsKecTH Tena.

VYcnoBus paBHOBeCUs: TBEPAOTO TeENA.

VYcToitunBoe, HEYCTOHYNBOE, O€3pa3INuHOE PaBHOBECHE.

TexHuyeckre ycTpoMcTBa M TEXHOJOTMUECKHE MPOLECCH: KPOHIITEWH, CTPOUTENIbHBIA KpaH,
peméryarbie KOHCTPYKITHH.

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunael paBHOBecHs.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padbomeul, npaKmuKym.

HccnenoBanue ycinoBHil paBHOBECHUSI TBEPAOTO TeJa, UMEIOUIETO OCh BPAILICHMUS.

KoHcTpynpoBaHue KPOHIITEHHOB U PAaCU€T CUJI YIIPYTOCTH.

N3yyeHnue ycTOMYMBOCTH TBEPAOIO TN, UMEIOIIETO MIIONIaAb OMOPHI.

Tema 4. 3aKkonsl coxpanenus ¢ mexanuke.

NMmnynbc MarepuallbHOM TOYKH, CHUCTEMbl MarepualbHbIX Touek. LleHTp Macc cucteMbl



MaTepHaJIbHBIX TOYEK. Teopema 0 ABM)KEHUHU LIEHTPa Macc.

HMnynbC cHUiIbl 1 U3MEHEHUE UMITYJIbCa TeNa.

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

MomeHT uMItysibca MarepualbHON Toukd. [IpencraBieHne 0 COXpaHEHHH MOMEHTA MMITYJIbCA B
LEHTPAJIbHBIX MOJISX.

PaGoTa cuibpl Ha MajJoOM M Ha KOHEYHOM nepemenieHuH. ['paduueckoe npencrasieHne padoThI
CHUJIBL.

MOIIHOCTb CHJIBI.

Kunernueckasi sHeprusi MaTepuabHONW TOUKH. Teopema 00 M3MEHEHHH KUHETHYECKOW dHEPruu
MaTepHaJIbHON TOYKH.

IToTeHnmanbHble U HEMOTEHIUANIBHBIE CWIIbL. [loTeHnanbHas sneprus. [loTeHnuanbHas sHeprus
ynpyro nepopMUpOBaHHOM NpyKuHBL. [loTeHIManbHas 3HEprus Tejaa B OXHOPOAHOM I'PaBUTALMOHHOM
nosie. IToreHnmanbHass SHEPrus Tena B IPABUTALMOHHOM I0J€ OJHOPOJAHOIO IIapa (BHYTPH U BHE
mapa). Bropas kocMuueckast ckopocTb. TpeThbsi KOCMHUECKasi CKOPOCTb.

CBsi3p pabOThl HEMOTEHLHMAIBHBIX CUJI ¢ U3MEHEHMEM MEXaHUYECKON SHEpruu CUCTEMBI TEIl.
3aKOH COXpaHEHUS! MEXaHUYECKOM dHEPruu.

VYipyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymm Uil MAeanbHOW JKUAKOCTHM Kak CIEACTBHE 3aKOHA COXPaHEHUS
MEXAHUYECKOW YHEPTHH.

TexHuueckne ycTpoWCTBa M TEXHOJOTMYECKUE IPOLIECCHI: JBUKCHHME PAKET, BOJOMET, KOIED,
NPY>KUHHBIN MACTONET, TAPOCKON, (PUTYpPHOE KaTaHHE HA KOHbKAX.

Hemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTruBHOE IBMKEHUE.

W3mepeHre MOIHOCTH CHUIIBI.

M3meHeHue 3Heprum Tena npu COBEPLICHUN PaOOTHI.

B3anmMuble npeBpalieHUss KUHETUYECKOW M NMOTCHUMAIBHOW JHEPrud NpH JEHCTBHHM HA TEJIO
CHUJIBI TSDKECTH M CHJIBI YIIPYTOCTH.

CoxpaHeHue SHepruu Npu CBOOOJHOM Na/ICHUH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padbomul, npaKmuKym.

N3mepeHne umimynbca Tejia o TOPMO3HOMY ITyTH.

W3mepenue cuibl TATH, CKOPOCTH MOJIENU 3JIEKTPOMOOMIIS M MOIIIHOCTH CHJIBI TATH.

CpaBHeHUE U3MEHEHMS UMITYJIbCa TeJla C UMITYJIbCOM CHUIIBI.

HccnenoBanne COXpaHEHUs UMITYJIbCA [IPH YIIPYTOM B3aUMOZIECHCTBHH.

W3mepeHne KHHETUYECKOM SJHEPTUH Tella [0 TOPMO3HOMY ITyTH.

CpaBHEHUE U3MEHEHUS MOTEHINATIbHON SHEPTUU NMPYKUHBI ¢ pabOTON CUJIBI TPEHHUS.

Omnpenenenre pabOThI CUIIbI TPEHUS MPU JABHKEHUU TeJla M0 HAKJIOHHOM MJIOCKOCTH.

Pa3gen 3. Moaekynsipaasi pu3nka ¥ TepMOIMHAMMKA.

Tema 1. Ocro6bt MONEKYNAPHO-KUHEMUYECKOU Mmeopuu.

OCHOBHBIE MTOJIOKEHUSI MOJIEKYIApHO-KuHeTndeckoil Teopun (MKT), ux onsiTHOE 000CHOBaHHE.
Hudodysus. bpoyHoBckoe nBukeHue. XapakTep ABMXKEHUS M B3aUMOJAEWUCTBUS YaCTHUI[ BEILECTBA.
Mopnenu cTpoeHHsI ra30B, KHUAKOCTEH U TBEPIBIX T€T U 00BSICHEHNE CBOICTB BELIECTBAa HA OCHOBE ITHX
Mozneneit. Macca u pa3mepsl MoJiekyn (atoMoB). KomundecTBo BemecTBa. [locTosiHaass ABoraapo.

TernuoBoe paBHOBecue. Temneparypa u ciocoObl e€ nzmepenus. lllkana temneparyp Lenscus.

Monens nIeanpHOTO raza B MOJEKYJISIPHO-KMHETHYECKOM TEOPHM: YacTHIBI ra3a JBUKYTCS
XaO0TUYECKHU U HE B3aUMOACUCTBYIOT IPYT C IPYTOM.

['azoBwie 3akoHBI. YpaBHeHuWe MenneneeBa—Kiamnelipona. AOGcomroTHas Temmeparypa (Ikana
temneparyp KensBuna). 3akon [lanprona. M3ompoueccsl B HIeaqbHOM Ta3e € MOCTOSHHBIM
KOJIMYECTBOM BelllecTBa. [ paduyueckoe mpeacTaBieHne H30IPOLECCOB: U30TEPMa, H30X0pa, n300apa.

CBsi3p MEX1y AaBIEHHWEM M CPEOHEM KUHETHMUYECKOM 3HEpPIrHel IMOCTYNATEIbHOIO TEIJIOBOIO
JIBYDKEHUSI MOJIEKYJl MJEalbHOrO ra3a (OCHOBHOE YpaBHEHHME MOJIEKYISIPHO-KMHETHYECKOW TEOpHUH
WJICaJIbHOTO Ta3a).



CBs13b aOCONIOTHOM TeMIlepaTypbl TEPMOIMHAMHYECKONW CHCTEMBI CO CpeAHEH KWHETUYECKOM
SHEPrUeu MoCTynarebHOro TEIIOBOTO ABMKEHUS €€ YaCTHUII.

TexHuueckre ycTpoWCTBa U TEXHOJOTHYECKHE MPOLECCHl: TEPMOMETP, OapoMeTp, MOIydYeHHE
HaHOMAaTepHUasoB.

Hemoncmpayuu.

Monenu ABUKEHHS YaCTHUIL BEILIECTBA.

Mozens 6pOyHOBCKOTO IBUKECHHUS.

Buneoponuk ¢ 3ammceio peaibHOro OpOyHOBCKOTO JBUKCHHUS.

Huddy3us sxuakocTen.

Mopens onsita LTepHa.

[IpuTsxeHre MOJIEKyII.

Monenu KpUCTaNIMYECKUX PEIIETOK.

Habmronenue u riccnenoBaHue H30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomul, npaKmuKym.

HccnenoBanue mpoliiecca YCTAHOBIIGHUS TEIUIOBOTO pPaBHOBECHS IPU TEIUIOOOMEHE MEXIy
ropsiuei ¥ XOJIOIHON BOJIOM.

W3ydyeHne UW30TEpMUYECKOTO mporecca (PEKOMEHJOBAHO  HCIOJNb30BaHHWE  IUGPOBOI
nabopaTtopun).

N3yyeHue n30XopHOTro npouecca.

N3yuenune n3006apHOro nporecca.

[IpoBepka ypaBHEHHS COCTOSTHUA.

Tema 2. Tepmoounamuka. Tennoswvie mauiunul.

Tepmogunamuueckas (TI) cucrema. 3agaHue BHENMIHUX YCIOBUH Al TEPMOIMHAMHYECKOM
cucrteMbl. BHemHue u BHyTpeHHHE mapameTpsl. [lapameTpsl TEpMOIMHAMHYECKOW CHCTEMBI Kak
CpellHME 3HAUEHHUS BEJINYMH, OMKMCHIBAOIINX €€ COCTOSHHE HA MUKPOCKOITIMYECKOM YPOBHE.

HyneBoe wnauanmo tepmonunamuku. CaMONpou3BOJIbHAS peNaKkcalus TEePMOIUHAMUYECKON
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mopenb uaeanbHOroO raza B TEPMOJMHAMHUKE — CUCTEMA ypaBHEHUH: ypaBHEHHE MeHpaeneeBa—
Krnanelipona u BbelpakeHHE ISl BHYTPEHHEW SHEPTUH. YCIOBUSI PUMEHUMOCTH 3TOM MOJENN: HU3Kas
KOHIIEHTPAIIUS YaCTHUIl, BEICOKHE TeMIepaTyphl. BeipaxkeHue 1Jiss BHyTpeHHEH YHEPTUU OJHOATOMHOTO
UJ€aNbHOTO rasa.

KBazucrarnueckue u HeCTaTUUECKUE TTPOLIECCHI.

DOnemeHTapHas paboTa B TepMoauHaMuke. Berancienue paboTel mo rpaduky mpoiecca Ha pV-
JuarpaMmme.

Temnmnomnepenaua kak crocod U3MEHEHHUsI BHyTPEHHEH SJHEPTUH TEPMOINHAMUYECKON CHCTEMBI 0e3
coBepiieHus padoTel. KOHBEKIINSI, TETIIONPOBOIHOCTD, U3IIyUCHHE.

KonuuectBo Temnorsl. Tenno€MkocTh Tena. YaenbHas U MOJIApHAs TEIIOEMKOCTH BEIECTBA.
VYpaBHenue Maiiepa. VYiaenbHas TEIUIOTa CropaHusl TOIUIMBA. Pacu€r konuyecTBa TEIJIOTHI IpHU
terutonepenaye. [lonstue 06 aquadarHoM mporecce.

[lepBbiii 3ak0H TepMonMHaMUKHU. BHyTpeHHss sHeprus. KommdecTBo Temnorsl u paboTa Kak
Mephl U3MEHEHUSI BHYTPEHHEN SHEPTUU TEPMOANHAMUYECKON CUCTEMBI.

BTtopoii 3akoH TepMOIWHAMUKHU I PABHOBECHBIX IPOIECCOB: Yepe3 3a/IaHHOE PaBHOBECHOE
COCTOSIHME TEPMOJMHAMUYECKONM CHCTEMBI TPOXOJUT E€AMHCTBEHHAas anuadara. AOCONIOTHAs
TeMIieparypa.

BTopoii 3ak0H TEpMOIUHAMUKY /151 HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXKHO MEPENaTh TEIIOTY
oT Oosee xosonHOTO Tena K Oosee Harperomy 0e3 kommneHncauuu (Knaysmyc). Heobparumocts
MPUPOAHBIX MPOLECCOB.

[Tpunimne! aeiicTBus TermnoBbix mMamuH. KIT/I.

MakcumanbHoe 3HaueHue KITJI[. Hukn Kapno.

DKOJOTHYECKHE AaCTEeKThl MCIOJB30BaHMUS TEIUIOBBIX JBUTareNiel. TeruioBoe 3arps3HEeHUe
OKpY>Karollen Cpe/ibl.

TexHuuyeckre yCTpPOMCTBA M TEXHOJIOIMYECKHE IPOLIECCHI: XOJIOAWIbHUK, KOHIMIIMOHED,
TU3ETbHBIA M KapOIOpaTOpHBIN JBUTATEH, apoBasi TypOWHA, MOMyUYEeHUE CBEPXHU3KUX TEMIEpaTyp,



YTUIM3aLHsl  «TEIJIOBBIX»  OTXOAOB C  MCIOJB30BAHMEM  TEIUIOBOIO  HAcoca,  yTUIM3aLUs
OMOOPraHNYECKOTO TOTIMBA JJIsI BEIPAOOTKH «TETUIOBOW» H AIEKTPOIHEPTHH.

Hemoncmpayuu.

M3MeHeHune TeMreparypsl Ipy aanadaTHueCcKOM PacIIupPCHHH.

Bo3nyniHoe orauso.

CpaBHeHHE YIETbHBIX TEIIOEMKOCTEH BEIIECTB.

CnocoObl U3MEHEHHSI BHYTPEHHEN YHEPTHH.

HccnenoBanue anuabaTHOro mnpouecca.

KommnbrorepHble MOZI€NN TEIJIOBBIX ABUTATEIIECH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomul, npaKmuxym.

N3mepenue yneabHOM TerI0EMKOCTH.

HccnenoBanue npoiecca OCThIBAaHUS BEIIECTBA.

Hccnenoanue aauabaTHOTO Ipolecca.

N3yyeHue B3aMMOCBS3M SHEPTUU MEKMOJICKYIISIPHOTO B3aUMOJICUCTBHS U TEMIIEPATYPbl KUTICHUS
JKUIKOCTEMH.

Tema 3. Aepezammnibie cocmoanusn eewecmea. Dazosvie nepexoow.

[TapooOpa3oBanue u koHIeHcaIys. Vicmapenue u KuneHue. YienbHas TerjaoTa napooOpa3oBaHHs.

Haceiennsie 1 HeHachllieHHbIe Tapbl. KauecTBeHHAsh 3aBUCHUMOCTH IUIOTHOCTH U JABICHUS
HACBILIEHHOTO TIapa OT TEMIEPaTyphl, UX HE3aBUCUMOCTh OT 00BhEMa HACKIIIEHHOTO Mapa. 3aBUCUMOCTh
TEeMIIepaTypbl KUTICHUS OT JIaBJICHUS B KUIKOCTH.

BrnaxxHocTs Bo3ayxa. AOCOMIOTHAS M OTHOCUTEIbHAS BIAYKHOCTb.

Teépmoe Teno. Kpucrammmueckwne u amopdHble Tella. AHU3OTPONHS CBOWCTB KPHUCTAJIIOB.
[InaBneHue u kpucTauIU3anus. YienabHas Tersiora miasiaeHus. Cyomumanus.

Hedopmarun TBEpHOro Tena. Pactsokenue u cxarue. Cnsur. Moayns FOnra. [penen ynpyrux
nedopmariuii.

TemioBoe pacmMpeHue >XUIKOCTEH W TBEPABIX Tel, O0OBEMHOE W JIMHEHHOE paclIupeHue.
AHTrapMOHH3M TEIJIOBBIX KOJEOAHMI YacTHUIl BEIIECTBAa KaK MPUYHMHA TEIJIOBOTO PAaCHIMpEHus Tel (Ha
Ka4eCTBEHHOM YPOBHE).

[TpeoOpaszoBanue sHeprun B (pa3oBhIX MEepexoaax.

YpaBHeHuUE TEIIOBOTO OajaHca.

[ToBepxHocTHOe HaTspkeHUe. KoadduimeHT mMmoBepXHOCTHOrO HarskeHUs. KanmwinspHbie
saBieHud. [[aBiieHre no1 MCKPUBIEHHOW MOBEPXHOCTHIO )Kukocth. ®opmyna Jlamnaca.

TexHUyecKre yCTPONCTBA U TEXHOJOTMUYECKHE MPOILIECCHI: JKUJKUE KPUCTAIIIbl, COBPEMEHHBIE
MaTepHabl.

Hemoncmpayuu.

TemnoBoe pacmupenue.

CBoiicTBa HaCBIIIEHHBIX MTAPOB.

Kunenne. Kunenue npu noHMKEHHOM JIaBJICHUH.

N3mepeHne cuiibl IOBEPXHOCTHOTO HATSKEHUSI.

OMBITHI ¢ MBUTBHBIMH TIEHKAMH.

CmaumnBaHue.

Kamunnsipasie sBieHus.

Mojieny HEeHbIOTOHOBCKOM KUJKOCTH.

CnocoOs1 n3MEpPEeHUs BIAKHOCTH.

HccnenoBanne HarpeBaHus U IUIaBICHUS KPUCTAUIMUECKOTO BEIIECTBA.

Buner nedopmaruii.

Habmonenne manbix aedopmaruii.

Yuenuueckuit sxkcnepumenm, nadopamopnuvie padomot, npaKmMuKym.

N3yyeHue 3aKOHOMEPHOCTEN UCTIAPEHUs KUIKOCTEH.

W3mepeHne yienpHOM TEITOTHI IUIaBJICHMS JIb/IA.

N3yyeHue CBOMCTB HACBIIIEHHBIX MApOB.

W3mepenne abCoMOTHON BIaKHOCTH BO3/lyXa M OLIEHKA MacChl IapoOB B TIOMEIICHUH.

W3mepenne kodpPuImeHTa moBepXHOCTHOTO HATSKCHHSI.



N3mepenne moayinsa FOHra.

HccnenoBanue 3aBUCUMOCTH JIe(OpMallii pE3UHOBOTO 00pasiia OT MPUI0KEHHON K HEMY CHJIBI.

Pasznesa 4. JaekTponmHamMuka.

Tema 1. Dnekmpuueckoe none.

OnekTpu3anus Tea U e€ NpOosIBICHUS. DIEKTPUUYECKU 3aps. J[Ba BUa ANEKTPUUECKUX 3apsI0B.
[TpOoBOIHUKH, IUIIEKTPUKU U TOITYHPOBOJHUKU. ODJIEMEHTApHBIM 3IEKTPUYECKUM 3apsa. 3akoH
COXpaHEHUs AEKTPUUECKOIO 3aps/a.

B3aumoneiicrue 3apsanoB. Toueunble 3apspl. 3akoH KynoHa.

Onekrpruyeckoe noje. Ero nelcTere Ha 3J€KTPUUYECKUAE 3apsiibl.

Hanpsokéanocts  anekrpuueckoro mousiss.  IlpoOueiii  3apsin.  Jluaumm — HanpsokEHHOCTH
3eKTprUUecKoro nosst. OTHOPOAHOE ANEKTPUUECKOE TOJIE.

IToTeHIMAaNBHOCTh  WIEKTPOCTATUYECKOTO I1oJiA. Pa3HOCTP MOTEHUMANOB W HAIpSOHKCHUE.
[ToTeHnmanbHas FHEPrus 3aps/ia B IEKTPOCTATHUECKOM ToJie. [ToTeHIman a1eKkTpocTaTuuecKoro moJis.
CBsi3p HalpsHDKEHHOCTH NOJL U Pa3HOCTU TOTEHLUMANIOB Ui 3JIEKTPOCTATUUECKOro mojs (Kak
OJTHOPOJTHOTO, TaK ¥ HEOIHOPOIHOTO).

[TpyHIMI CYyTIEPHIO3UIMU MIEKTPUUYECKUX TTOJIEH.

[Tone ToueuHoro 3apsna. Ilone paBHOMepHO 3apspkeHHOM cdepbl. Iloige paBHOMEpHO
3apsKEHHOTO 1o 00hEMy miapa. [lone paBHOMEpHO 3apspKEHHON OECKOHEYHOW TUIOCKOCTH. KapTuHbl
JMHUN HanpsHDKEHHOCTH 3TUX NOJIEH M AKBUIIOTEHUUAJIBHBIX IIOBEPXHOCTEM.

IIpoBOAHUKHM B 3IIEKTPOCTATUYECKOM IT0JIE. YCIIOBHE PABHOBECHS 3aps0B.

JIM3IIEKTPUKY B 3JIEKTPOCTATUYECKOM MOJI€. [nanekTpruieckas IpOHUIIAEMOCTh BEIIECTBA.

Konnencarop. D1eKTpoEMKOCTh KOHIEHCATOPa. DIEKTPOEMKOCTD IJIOCKOT0 KOHAEHCATOpa.

[TapamnensHOE coenHeHHe KoHAeHcaTopoB. [locienoBarenbHOE COETMHEHNE KOHIEHCATOPOB.

DHeprus 3apsKEHHOI0 KOHEHCcaTopa.

JIBrKeHne 3apsyKEHHOM YacTULIbl B OTHOPOAHOM 3JIEKTPUUECKOM TOJIE.

TexHnyeckue yCTpOMCTBA M TEXHOJOIMYECKHE IIPOLIECCHL: AJIEKTPOCKOIL, 3JIEKTPOMETP,
JIIEKTPOCTATUYECKasl 3alllUTa, 3a3eMJICHHE DSJIEKTPONpPHOOpPOB, KOHJIEHCATOphI, TeHeparop Bau e
I'paada.

Hemoncmpayuu.

YCTpOHUCTBO M MPUHIUI AEUCTBUS NIEKTPOMETPA.

DNEKTPUUYECKOE T10JIE 3aPSKEHHBIX IAPUKOB.

DNEKTPUUECKOE I0JIE ABYX 3aps’KEHHBIX IJIACTHH.

Mopnens anekTpocTarnueckoro reaeparopa (Ban ne I'paaga).

IIpOBOOHUKH B DJIEKTPUYECKOM II0JIE.

OneKTpocTaThyecKast 3allnTa.

VYCeTpoiCTBO U IEWCTBUE KOHJIEHCATOPa MOCTOSIHHON U MEPEMEHHON EMKOCTH.

3aBUCHMOCTb DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCATOpa OT IUIOIIAAW IUIACTHUH, PacCTOSHUS
MEXly HUMH U JU3JIEKTPUUECKOW MPOHUIIAEMOCTH.

OHeprus MEKTPUYECKOTO MO 3apsKEHHOTO KOHIEHCATopa.

3apska 1 pa3psjika KOHAEHCATopa 4epe3 pe3ucTop.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuxym.

OneHka CHJI B3aUMOJIEHCTBHS 3apSIKEHHBIX TEIl.

Habnronenune mnpeBpalilieHUus] 3HEPrUU 3apsHKEHHOTO KOHJIEHCATopa B DHEPTUI0  H3IY4YEeHHs
CBETOINO/1A.

N3y4deHne npoTekaHus TOKa B LIETH, COAEPIKAIIEH KOHIEHCATOP.

Pacnipenenenue pa3HOCTH TOTEHIHUANOB (HANpPsDKEHUS) MPU IMOCIIEI0BATEIbHOM COETUHEHUU
KOHJICHCATOPOB.

HccenenoBanne paspsjia KOHIEHCATOPA YEPE3 PEZUCTOP.

Tema 2. Ilocmoannwlil 3neKkmpuyecKuii Mokx.

Cwita Toka. [TocTOsSIHHBIN TOK.

VYcnoBus cylecTBOBaHUS MOCTOSHHOIO AJIEKTpUUecKkoro Toka. Mcrounuku toka. Hanpsokenune U
u JJIC é.

3akon Oma J1sl y4acTKa LIETH.



DIEKTPUYECKOE COMPOTHUBIIEHHE. 3aBUCUMOCTb CONPOTUBIIEHUS OJHOPOJHOIO MPOBOAHHMKA OT
€ro JUIMHBI U TUIOLIAJAH MONEPEUYHOr0 CEYCHHS. YIEIbHOE CONTPOTUBIICHHE BEILIECTBA.

[locnenoBarenbHOE, MapajUIeIbHOE, CMEIIAHHOE  COEAUHEHWE IPOBOJHUKOB.  Pacuér
pa3BeTBICHHBIX AMeKTpudecKuX nernei. [IpaBuna Kupxroda.

Pa6ota snexrpuyeckoro Toka. 3akoH [xoyms—JIenna.

MOIHOCTD 3AEKTPUUECKOTO TOKA. TeroBasi MOIIHOCTb, BhIE/IsieMasl Ha pe3UCTOpe.

OJIC u BHYTpEHHEE CONPOTUBJICHUE HCTOYHMKA TOKa. 3akoH OMa uIsl MONMHOW (3aMKHYTOM)
ANEKTPUUYECKON 1ienu. MOIIHOCTh UCTOUHMKA TOKA. KOpoTkoe 3aMbIKaHue.

KonzaeHncarop B 11enu NOCTOSHHOT'O TOKA.

TexHuyeckre yCTpOWCTBA U TEXHOJOTMUYECKHE IPOIECChl: aMIIEpMETP, BOJIBTMETP, PEOCTaT,
CUETUHUK JIEKTPUUYECKON SHEPTUU.

Hemoncmpayuu.

W3mepeHne cuitbl TOKA U HaPSKEHMUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT HAMPSDKEHUS JJI PE3UCTOPA, JIaMITbl HAKaTUBAaHUS U
CBETOMO/IA.

3aBUCUMOCTh  COINPOTHUBIICHUS]  IIMJIMHAPUYECKUX TPOBOJHUKOB OT JUIMHBI, IUIOLIATH
MONEPEYHOTO CEUEHUS U MaTepuala.

WccnenoBanne 3aBUCUMOCTH CUJTBI TOKA OT COMIPOTUBIICHUS IIPU TOCTOSSHHOM HapPsKEHUH.

[Ipsmoe wusmepenue OJ[C. KopoTkoe 3amblkaHHE TaJbBAHMYECKOIO 3JIEMEHTAa M OLICHKa
BHYTPEHHETO COMPOTUBIICHUSI.

Cnoco0bl coeIMHEHUsT HCTOYHUKOB Toka, JJIC Oarapei.

WccnenoBanne pa3HOCTH MOTEHIIMATIOB MEX/TY TIOJIFOCAMHU MCTOYHHKA TOKA OT CHJIBI TOKA B IEITH.

Yuenuueckuit sxkcnepumenm, nabopamopnuvie padomot, nPAKMUKyM.

HccnenoBanne cMEIIaHHOTO COSTMHEHUS PE3UCTOPOB.

W3mepeHue yaeiapHOro COpoTUBIIEHUS IPOBOIHUKOB.

WccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT HANPSDKEHUS IS JIAMIThl HAKaJIMBaHMUSI.

YBenuueHue npeaena u3MEpeHus amnepMerpa (BoJIbTMETPA).

N3mepenne DJIC 1 BHYTpEHHETO COMPOTUBICHHUS HICTOYHUKA TOKA.

Hccnenosanne 3aBucumoctu JJIC ranbBaHMYECKOTO 3JE€MEHTa OT BPEMEHH IPH KOPOTKOM
3aMBbIKaHUH.

HccnenoBanne pa3HOCTH MOTEHIMATIOB MEX/1Y TOJFOCAMH UCTOYHMKA TOKA OT CHJIbI TOKA B LEMH.

WccnenoBanne 3aBUCUMOCTH TOJIE3HON MOIIIHOCTH MCTOYHUKA TOKA OT CHUJIBI TOKA.

Tema 3. Toxu 6 paznuunvix cpeoax.

DneKkTpuyeckasl MPOBOAUMOCTh PA3JIMYHBIX BEHICCTB. DJIEKTPOHHAS MPOBOJAMMOCTHh TBEPABIX
METaJUIOB. 3aBUCUMOCTh COIIPOTHUBIICHHS] METAJIIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.

DneKTpuYecKuil TOK B Bakyyme. CBOMCTBA DJIEKTPOHHBIX MTyYKOB.

[TonynpoBoguuku. CoOCTBEHHas! U MIPUMECHAs MTPOBOJAUMOCTH MOIYIPOBOIHUKOB. CBOMCTBA p—
n-nepexona. [lonynpoBonHNUKOBBIE TPUOOPHI.

DNEKTPUYECKUI TOK B AIIEKTPOIIUTAX. DIEKTPOJIUTUUYECKAS TUCCOLMALINS. DIEKTPOIHN3. 3aKOHBI
®dapanest s AIEKTPOIU3A.

OnekTpuyeckuil Tok B razax. CaMOCTOSTENbHBIM M HECAMOCTOSITENbHBIA pa3psa. Pasnuunbie
THUIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1na3ma.

TexHuyeckre yCTpOWCTBA M MPAKTUUYECKOE NMPUMEHEHUE: Ta30pa3ps/IHbIE JIAMIIbI, AIEKTPOHHO-
JaydeBass TpyOKa, TOJYMPOBOIHUKOBBIE TMPUOOPHI: TUOM, TPAH3UCTOP, (HOTOAMOM, CBETOMUO,
rajbBaHHKa, paQUHUPOBAHKIE ME/IH, BHITUIABKA aIFOMUHUS, YJIEKTPOHHAS. MUKPOCKOITHSI.

Hemoncmpayuu.

3aBUCUMOCTb COMPOTUBIIEHUSI METAIJIIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE AIIEKTPOIUTOB.

3akoHsbl AekTponuza Papanes.

W ckpoBo#t paspsia v MPOBOAUMOCTB BO3TyXa.

CpaBHeHHME TPOBOAUMOCTH METAILIIOB U MOJIYIPOBOAHUKOB.

OnHOCTOPOHHSS TPOBOAUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomul, npaKmuxym.



HaGmronenue anexTponusa.

W3mepenue 3aps1a OAHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCMOCTH CONPOTUBIIEHUS! TEPMOPE3UCTOPA OT TEMIIEPATYPBI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOJA.

Du3nYecKNi MPAKTUKYM.

CriocoObl m3MepeHust (PU3MYECKUX BEIWYMH C MCIOJIB30BAHMEM AaHAJOTOBBIX M LU(MPOBBIX
U3MEPUTENIbHBIX NPUOOPOB U KOMIIBIOTEPHBIX JATUUKOBBIX CHCTEM. AOCOIIOTHBIE U OTHOCUTENIbHBIE
MOTPEIIHOCTH U3MepeHuil pusnueckux BennyuH. OeHKa TpaHHIl TOTPEITHOCTEH.

[TpoBeneHrEe KOCBEHHBIX H3MEPEHUH, MCCIeJOBaHUN 3aBUCUMOCTEH (DU3MYECKUX BEJIUYHUH,
NpoBEepKa TMPEUIOKEHHBIX TUMOTe3 (BBIOOp M3 palOT, OMHMCAHHBIX B TEMAaTWYECKHX pas3ziernax
«YYeHUYECKHUI SKCIIEPUMEHT, JIAOOPATOPHbIE Pa0OThI, IPAKTUKYM» ).

MesknpeaMeTHbIe CBSA3H.

N3yuenune kypca ¢usuku yroyOonéHHoro ypoBHs B 10 kilacce OCYLIECTBISETCS € y4ETOM
COZIEPIKATENbHBIX MEXKIPEAMETHBIX CBsI3€H C KypcamMH MaTeMaTHKH, OMOJOTHH, XMMHH, Treorpaduu u
TEXHOJIOTHH.

Mesicnpeomemmuple NOHAMUA, C6A3AHHbBIE C UYUEHUEM MEMO0008 HAYYHO20 NO3ZHAHUA:
sIBJICHUE, Hay4YHbIH (aKT, runoresa, (puzndeckas BeIMUUHA, 3aKOH, TEOpHUs, HAOJIIOIEHUE, IKCIIEPUMEHT,
MOZETHPOBAHUE, MOJIENb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUH, H3MEPHUTENIbHbIE TPUOOPHI, II(ppoBas
naboparopusi.

Mamemamuxka: penieHre cUCTeMbl ypaBHeHUH. JIuHeliHas ¢yHkuus, napadosa, runepOosna, ux
rpadpukn U cBoicTBa. TpuroHomerpuueckue QyHKIUH: CHUHYC, KOCHHYC, TaHI'€HC, KOTaHIECHC,
OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKJIECTBO. BEKTOpPHI M MX MPOEKIUN HA OCH KOOPJAUHAT, CIOXKEHUE
BEKTOPOB.

buonozua: mexannyeckoe IBUKEHHUE B )KUBOM Ipupoje, nuddysus, ocMoc, TeNI000MeH KUBBIX
OpPraHU3MOB, TEIUIOBOE 3arpsi3HEHHE OKpY’Kalolled cpenibl, yTUIu3alus OMOOpPraHUYeCKOro TOIUIMBA
JUISL BBIPAOOTKH «TEIJIOBOMY U AJEKTPOIHEPTHH, TOBEPXHOCTHOE HATSKEHUE U KAIUJUISIPHBIE SIBJICHUS
B IIPUPOJIE, NEKTPUUECKUE SIBIICHUS B )KUBON IPUPOJIE.

Xumusa: IUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHHME aTOMOB M MOJEKYJ, MOJIb BELIECTBa,
MOJIsIpHas Macca, NoJTy4eHne HaHOMaTepHalloB, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, XKHUIKOCTEH U Ia30B,
KUJKUE KPUCTAJUIbI, DSJIEKTPUUYECKHE CBOMCTBA METAJJIOB, OJJIEKTPOJIUTHYECKas JAUCCOIMAIMS,
rajibBaHUKa, HIEKTPOHHAS. MUKPOCKOIIHSI.

T'eozpagpua: BnaxxHOCTH BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUE [BU)KEHUI C MCIIOIB30BAaHMEM MEXAHU3MOB, YU€T CyXOro M
KHUJIKOTO TPEHHS B TEXHUKE, CTATHUYECKHE KOHCTPYKIWHU (KPOHIITEHH, perérdarbie KOHCTPYKIIHH),
UCIIOJIb30BaHHE 3aKOHOB COXPAHEHUSI MEXaHUKU B TEXHHUKE (TMPOCKOI, BOAOMET U APYTHE), IBUTATEIb
BHYTPEHHETO CropaHus, MapoBas TypOuHa, OBITOBOM XOJNOJWJIBHUK, KOHIMIIMOHEP, TEXHOJIOTHH
NOJY4YEeHUsT COBPEMEHHBIX MarepuajoB, B TOM YHCJIE HAHOMATepUalloB, U HAHOTEXHOJOIMH,
ANIEKTPOCTATUYECKasi  3allliTa,  3a3€MJICHHE  DJIEKTPONpPHOOPOB,  ra3opaspsaHble  JIaMIIbI,
HOJTYIIPOBOJHUKOBBIE PHOOPHI, TaJIbBaHUKA.

INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA I[TPOI'PAMMBI 110 ®U3MKE HA VPOBHE
CPEJJHEI'O OBLIEI'O OBPABOBAHUAJIMYHOCTHBIE PE3VJIBTATBI

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHoCcTHBIE pe3yJbTaTbl OCBOCHUS yueOHoro mnpeamera «®dusmnka» IOMHKHBI OTpakaTh
TOTOBHOCTh U CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOACTBOBATHCS C(HOPMUPOBAHHONW BHYTpEHHEH
MO3UIUEN JINYHOCTH, CUCTEMOW LIEHHOCTHBIX OPHEHTAlMi, MO3UTHUBHBIX BHYTPEHHUX YOEKICHUM,
COOTBETCTBYIOIIMX TPAAULIMOHHBIM LIEHHOCTSIM POCCHIMCKOrO OOIIecTBAa, pacIIMpEeHUE >KU3HEHHOTO
ONBITA W OIBITA JEATEIBHOCTH B IPOLIECCE peaau3alii OCHOBHBIX HAIIPaBICHUN BOCHUTATEIBHON
JeATEIbHOCTH, B TOM YUCJIE B YACTHU:

IrPa’kIaHCKOI0 BOCIIUTAHUSA:
e Cc(hOPMHPOBAHHOCTh  IPAXJAHCKOM  MO3uIMM  OOyd4arolerocss Kak akTHMBHOTO U



OTBETCTBEHHOTO YJIEHA POCCUNUCKOTO OOIIECTRA;
® T[PUHATHE TPAJUIUOHHBIX OOIIEYETIOBEYECKUX T'YMAaHUCTHUYECKHMX M JIEMOKPAaTUYECKUX
IICHHOCTEH;
® TOTOBHOCTh BECTH COBMECTHYIO [ESTEIHHOCTh B MHTEpEcax TIpa)IaHCKOro OOIIEeCTBa,
y4acTBOBAaTh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHu3alny;
® yMEHHUE B3aUMOJICHCTBOBATh C COLMATBHBIMA HHCTUTYTaMHU B COOTBETCTBHH C UX (DyHKIMSIMU
U Ha3HAYCHUEM;
® TOTOBHOCTb K TYMaHUTApPHOHN U BOJIOHTEPCKOM JIEATEIBHOCTH.
NaTPUOTHYECKOT0 BOCIUTAHMSA:
e c(hOPMHPOBAHHOCTH POCCHICKOM IpakTaHCKON WACHTUYHOCTH, TATPUOTHU3MA,;
® [[EHHOCTHOE OTHOLIEHHE K TOCYAapCTBEHHBIM CUMBOJIAM, JOCTH)KEHUSIM POCCUHCKUX YUEHBIX
B 001acTu (PU3HKHU U TEXHHKE.
JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMUS:
e c(hOPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO MTOBEICHHUS;
® CHOCOOHOCTH OICHMBATh CHTYalMIO0 W MPUHUMATh OCO3HAHHBIE PEIICHUS, OPHEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IIGHHOCTH, B TOM YHCJIE B ICATEIBHOCTH yUEHOTO;
® OCO3HaHHUE JMYHOTO BKJIA/A B IIOCTPOCHUE YCTOWIHBOTO OYIyIIETO.
ICTETHYECKOr0 BOCIIUTAHUS:
® OSCTETHMYECKOE OTHOLICHHE K MHUPY, BKJIIOUas 3CTETUKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO
¢duznyeckoil HayKe.
TPYI0BOT0 BOCIIUTAHUS:
® HHTEpeC K pa3iuyuHbIM cepam nMpodecCHOHATHEHON AeSITENbHOCTH, B TOM YUCIE CBA3aHHBIM
¢ (M3MKOW M TEXHHMKOW, YMEHHE COBEpIIATh OCO3HAHHBIM BBIOOp Oymymied mpodeccuu u
pean30BbIBaTh COOCTBEHHBIE )KU3HEHHBIC IJIaHbI;
® TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa3oBaHHIO B oOmacTu (U3MKH Ha
IIPOTSKEHUU BCEU KU3HMU.
IK0JIOrHYeCKOro BOCIIUTAHMA:
e Cc(hOPMHPOBAHHOCTb SKOJOTMUYECKOM KYJNBTYpbl, OCO3HaHHE INIOOAJBHOIO Xapakrepa
HKOJIOTMYECKHUX MPobIeMm;
® [UJIJAHMPOBAHHUE M OCYUIECTBICHUE JICCTBHI B OKPYXKAIOIIEH Cpelie HA OCHOBE 3HAHUSA LEIeH
YCTOMYUBOTO pa3BUTHUS YEIIOBEYECTBA;
® pacuIMpEeHHE OIBITA JEATENBHOCTH SKOJOTMUECKON HANpaBICHHOCTH Ha OCHOBE MMEIOIIUXCS
3HaHUH 1o pusmKe.
HEeHHOCTH HAYYHOTO0 MO3HAHUS:
e c(hOpPMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHUS
¢du3nueckoil HayKH;
® OCO3HaHHUE IIEHHOCTH HAay4YHOH AEATeNbHOCTH, FOTOBHOCTh B IpoOLiecCe H3yUeHHs (U3UKU
OCYIIECTBIIATH MPOEKTHYIO U UCCIIEOBATENBCKYIO AEITEIHHOCTh HHINBUIYaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3naBare/ibHbIe YHUBEPCAJbHbIE YUeOHbIE HeHCTBUS
ba3zoBble Jlornueckne aeicTBUs:
® caMOCTOATENbHO (OPMYITHpPOBATh M aKTyadU3UpOBaTh MpoOlIeMy, paccMarpuBaTh &
BCECTOPOHHE;
®  ONpEAeNATh e JeATeIbHOCTH, 3a/1aBaTh TapaMeTPhl U KPUTEPUHN UX TOCTHKEHUS,
L] BBISIBJISITH 3aKOHOMepHOCTI/I 158 HpOTI/IBOpe‘II/IH B paCCManI/IBaeMLIX (1)I/I3I/I‘—IeCKI/IX SABJICHUAX,
e pazpabareiBaTh TUTAH PEUICHUS MPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTePHAIBHBIX U
HEMaTepHAILHBIX PECYPCOB;
® BHOCUTHh KOPPEKTHUBBI B JE€ATEIIBHOCTb, OIIEHUBATh COOTBETCTBHUE PE3YJIBTATOB LIEJIAM,
OILICHHUBATh pHCKH HOCJIGI[CTBI/Iﬁ ACATCIIbHOCTH,



KOOPAMHUPOBaTb M BBINOJHATH paboTy B YCIOBUSIX pEaJbHOTO, BHUPTYAIbHOTO U
KOMOMHHUPOBAaHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEaTHUBHOE MBILIUICHNE IPU PEIICHUH KU3HEHHBIX MTPOOIIEM.

Ba3zoBLle ucciienoBarejiLcKie 1eHCTBUSA .

BJIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KITFOUEBBIMU TIOHSATHSIMH U METOJaMU (PU3NICCKON HAYKH;

BJIaJICTh HABBIKAMU Y4eOHO-MCCIICJIOBATEIbCKOW W TIPOCKTHOHM NEATETBbHOCTH B 00JacTH
(GU3HUKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIIBHOMY IOMCKY METOIOB PEIICHHUS
3a7a4 (PU3HUECKOTO COMEPKAHUS, IPUMEHEHHUIO PAa3IMYHBIX METOOB TIO3HAHUS;

BJIAJICTh BUJAMH JCATEIBHOCTH IO IIOJYYECHHIO HOBOTO 3HAHMS, €0 WHTEPIPETAINH,
npeoOpa3oBaHUI0 M MPHUMEHEHUI0 B PA3UYHBIX YYCOHBIX CHUTyaIUsiX, B TOM YHUCIIEC TPH
CO3/IaHUU YUEOHBIX ITPOCKTOB B 00IaCTH (PU3UKH;

BBISIBIISITH TIPUYUHHO-CIICJICTBEHHBIC CBSI3M M aKTyaJHM3UpOBATh 3ajavy, BBIJABHUIaTh THIIOTE3Y
e€ pelieHus, HaXOAUTh APTYMEHTHI JJIs JIOKA3aTelIbCTBA CBOUX YTBEPXKICHUH, 3a/laBaTh
napamMeTpbl U KPUTEPUHN PEIICHUS;

aHAJIM3UPOBATh MOJTYYCHHBIC B XOJIC PEIICHHS 3aJ1a4 PE3yJIbTaThl, KPUTHYESCKH OICHUBATh MX
JIOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCJIOBHSIX;

CTaBUTh U (OPMYITHPOBATH COOCTBCHHBIE 33/1a4d B 0O0pa30BATCIBHOU JCSITEILHOCTH, B TOM
YHCIIC TP U3YyYCHUH (DU3UKH;

JIaBaTh OLEHKY HOBBIM CHUTYAI[HSIM, OIICHUBATh IPUOOPETEHHBIHN OIIBIT;

YMETh IMEPEHOCUTH 3HAHUS IO (PU3UKE B MPAKTUYCCKYIO O0JIACTh )KU3HEICATEIIBHOCTH;

YMETh HHTETPUPOBAThH 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIC UJICH, MIPE/JIaraTh OPUTHHATIBHBIC TIOXO/IbI U PEIICHHS;

CTaBUTH MPOOJIEMBI U 331a4H, JOITYCKAIONINE alIbTCPHATUBHBIC PEIICHHMS.

PabGora c nundopmanueii:

BJIaJICTh HaBBIKAMH IOJy4yeHHUs HHPOpMAnUK (PU3MYECKOTO COAEP)KAaHUS W3 HCTOYHHKOB
pPa3HbIX THIIOB, CAMOCTOATEIbHO OCYIIECTBIATh IIOMCK, aHaju3, CUCTEMAaTU3alMIi0 U
UHTEpHpeTanuio HHPOPMALUU Pa3IMYHBIX BUJOB U ()OPM MIPEICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMALINH;

MCIIOJIb30BaTh CPEACTBA MH(POPMALIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUH B pELICHUU
KOTHUTUBHBIX, KOMMYHHKATUBHBIX M OpPraHU3allMOHHBIX 33Ja4 C COOIO/IeHHEeM TpeOOBaHUMI
OPrOHOMMKH, TEXHUKM O€30MaCHOCTH, TUTHEHbI, pecypcocOepeKeHHs, IMpaBOBbIX H
TUYECKUX HOPM, HOPM HH(OPMALIMOHHOM O€3011aCHOCTH;

CO3/1aBaTh TEKCThI (PU3NYECKOTO COAEPIKAaHUS B Pa3IMYHbIX (opMaTax ¢ yu€TOM Ha3HAYEHUS
uH(pOpMaMU U I1EJIEBOM ayAUTOpUHU, BBIOMpAs ONTHMAJIbHYIO (OpMY MNpeACTaBICHUS U
BU3yaJIU3alUH.

KOMMyHI/IKaTI/IBHI)Ie YHuBEpCaJIbHbIC yqeﬁm,le JeicTBUA:

OCYIIECTBIIATH OOIICHUE HAa YpOKaX (PHU3UKHU ¥ BO BHEYPOUHOM JIEATEITLHOCTH;

pacro3HaBarhb NPEANOChITKA KOH(MIMKTHBIX CUTYaIMil U CMSTYaTh KOH(JIUKTHL;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOKO TOUKY 3PEHUS C UCIIOJIB30BAaHUEM SI3BIKOBBIX CPEJICTB;
MOHUMATh M MCTIOJIh30BaTh MPEUMYIIIECTBA KOMAaHAHOW U WHINBHIYyaTbHOU PaOOTHI;
BBIOMpATh TEMAaTWKy W METOIbl COBMECTHBIX NEHCTBUII ¢ yd&€TOM OOIIMX HHTEPECOB H
BO3MOXXHOCTEH KaKJIOr0 YiIeHa KOJIJICKTHBA,

MPUHUMATh LIEJIM COBMECTHOM NIESITENIBbHOCTH, OPTaHU30BbIBATh U KOOPJIMHUPOBATH JIEUCTBUS
o €€ JOCTHKEHHUIO: COCTAaBIIAThH IUIAH JACHCTBHM, paCIpelessiTb POJH C YYETOM MHEHUU
YYaCTHUKOB, OOCYXKaTh PE3yJIbTaThl COBMECTHON PabOTHI,

OIICHUBATh Kaue€CTBO CBOETO BKJIAJIa M KaXJOT0 YYaCTHHKA KOMaHJIbI B OOIIHMI pe3ysbTaT mo
pa3paboTaHHBIM KPUTEPUSIM;

Ipeuiarartb HOBBIE IPOEKTHI, OLEHUBAaTh HAEU C IO3ULUUUA HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIIATh MO3UTUBHOE CTPATETMYECKOE MTOBEICHUE B PA3JIMUHBIX CUTYAIUSAX, POSBIIATH
TBOPYECTBO U BOOOpaKEHHE, ObITh MHUIIMATHBHBIM.



PeryasiTuBHbIe yHUBeEpCcaJbHbIE y4eOHbIe 1eiiCTBUS
Camoopranuszaums:

CaMOCTOSITENIFHO OCYIIECTBIIATH I103HABATENFHYIO JESATEIBHOCTh B 00MacTh (U3MKA U
ACTPOHOMHUHU, BBISIBIIATH IPOOJIEMBI, CTAaBUTh U POPMYIUPOBATH COOCTBEHHbIE 3a1a4H;
CaMOCTOSITEJIBHO COCTABJIATh IUIAH PELIECHUs pPAacYETHBIX M KAa4eCTBEHHBIX 3a/ady, IUIAH
BBIMIOJIHEHUSI TMPAKTUYECKOH pPadOThl C YYETOM MMEIOIIUXCS PECcypcoB, COOCTBEHHBIX
BO3MOXKHOCTEM U MPEAIIOYTCHUN;

JlaBaTh OLICHKY HOBBIM CUTYyallUsIM;

pacuIMpsATh paMKH Y4eOHOTO IpeIMeTa Ha OCHOBE JIMUHBIX MPEIIOYTECHU;

JienaTb OCO3HAHHBIM BBIOOP, apryMEHTHUpPOBATh €ro, Oparh Ha ceds OTBETCTBEHHOCTH 32
pELICHHUE;

OLICHUBAThH MPUOOPETEHHBIN OIBIT;

CIoCOOCTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO APYAUINHU B 00IacTH (PU3UKHU, TOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOUMOHAJIbHBIN HHTEJIEKT:

JlaBaTb OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B J€ATEIBHOCTb, OLICHUBATbH
COOTBETCTBUE PE3YJIBTATOB LICIISAM;

BJIaJICTh HABbIKAMM [103HABATEJILHOM peduIeKCUM KaK OCO3HAHMs COBEpILIAEMbIX JEHCTBUI U
MBICJIUTEIIBHBIX IIPOLECCOB, UX PE3YJIBTaTOB U OCHOBAaHUN;

UCTIOJIB30BaTh MPUEMBI peIIeKCHH TSl OLICHKH CUTYallld, BBIOOPA BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKCHUIO;
IIPUHUMATh MOTHUBBI U ApPTYMEHTBI IPYTUX IIPH aHAIU3€E PE3yJITaTOB IEATEIbHOCTH;
IPUHUMATH ce0sl, IOHUMAasi CBOU HEOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U aPTYMEHTBI IPYTUX IIPH aHAIM3E PE3yJIBTaTOB IEATEIbHOCTH;
IpU3HABaTh CBOE IPABO U IIPABO JPYTUX HA OLIMOKH.

B mpouecce 1ocTHKEHUS JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOrpPaMMBbI MO (U3MKE JUIsl YPOBHS
cpeaHero oodmiero o0pa3oBaHMs y OOYYarOIIUXCS COBEPIIEHCTBYETCS AMOLMOHAIBHBIM HHTEIIEKT,
npeanoaraiomui copMUpOBaHHOCTb:

CaMOCO3HAHMS, BKJIIOYAIOIIETO CIIOCOOHOCTh ITOHMMATh CBOE SMOIMOHAIBHOE COCTOSHHE,
BUJICTh HAIPABIICHUS PAa3BUTHUS COOCTBEHHOW IMOLMOHAIBHON cdepbl, ObITh YBEPEHHBIM B
ceoe;

CaMOpEeTyJIMPOBaHUS, BKIFOYAOIIETO CAMOKOHTPOJIb, YMEHHUE IPHHUMATH OTBETCTBEHHOCTD 32
CBOE TOBEJCHHE, CIOCOOHOCTh aJanTUPOBATHCS K HSMOIMOHAIBHBIM H3MEHEHHUSIM H
HpOHBJ’IS[TI: FI/I6KOCTB, 6I)ITI) OTKpI)ITI)IM HOBOMy;

BHYTPEHHEH MOTHBALlMH, BKIIOYAIOIIEH CTPEMJICHUE K JOCTHXKEHUIO ILIEIH U YCIEXY,
ONTUMM3M, UHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh, UCXOS U3 CBOUX BO3MOXKHOCTEH;
OMIMATUH, BKIIOYAIOIIEH CHOCOOHOCTh TMOHUMAaTh SMOIIMOHATBHOE COCTOSHUE JpPYTHUX,
YUUTHIBaTh €ro TMpH OCYLIECTBICHUM OOLIEHHs, CIOCOOHOCTh K COYYBCTBHIO H
COTIEPEKUBAHUIO;

COLIMANTLHBIX HABBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTh BBICTpAUBATh OTHOIICHHS C JIPYTHMH
JIIOIbMU, 3a00TUTHCS, IPOSABIISATH UHTEPEC U pa3periaTh KOH(IUKTHI.

I[TPEAMETHBIE PE3VYJIbTATBI

K koH1y oOyuenus B 10 Knacce npeaMeTHbIE pe3yabTaThl Ha YIITyOIEHHOM YPOBHE JIOJDKHBI OTPaXKaTh
c(hOpMUPOBAHHOCTH Y 00YHaIOIINXCS YMEHUM:

MOHUMATh POJIb (PU3UKU B SKOHOMUYECKOH, TEXHOJIOTHYECKOM, 3KOJIOTUYECKON, COLIMAIbHOM
U JTUYECKOW cdepax AesITeTbHOCTH 4YelOBeKa, pojib M MECTO (PU3MKU B COBPEMEHHOM
HAayYHOW KapTHHE MHUpA, 3HAYCHUE OMUCATEIHHOW, CUCTEMATH3UPYIOIICH, 0OBICHUTEILHON U
INPOTHOCTUYECKON (pyHKIMI (U3NUECKOW TEOpHH — MEXaHUKH, MOJEKYISIPHOH (PU3MKH U



TEPMOJUHAMUKH, POJIb (pU3nUecKoil Teoprun B (HOPMHUPOBAHUU MPEACTABICHUN O (pr3nUIecKoit
KapTUHE MUDa;

pa3nnyarh yCJOBUS MPUMEHUMOCTH MoAeNed (PHU3MUeCKuX Teld M MPOLECCOB (SABICHUMN):
UHepLHalbHas cucreMa oTcuéra, aOCONIOTHO TBEpPAOE TeNo, MaTepualibHas TOUKa,
PaBHOYCKOPEHHOE JIBWXKCHHE, CBOOOAHOE TMajaeHue, albcomoTHO ympyras aedopmarms,
abCOJIIOTHO yIpyroe M abCOJIOTHO HEYNPYroe CTOJKHOBEHMSI, MOJAEIM TIa3a, >KUIAKOCTH U
TBEPAOrO (KPUCTAJUIMUECKOI0) Tela, WJeajdbHbIM ra3, TOYEUHBIM 3apsij, OIHOPOIHOE
IEKTPUYECKOE TI0JIE;

pasnyarh yciaoBus (IpaHMLbI, 001aCTH) NMPUMEHUMOCTH (DPU3UYECKUX 3aKOHOB, IIOHUMATh
BceoOImUi xapakTep (YHIAMEHTAJIbHBIX 33aKOHOB M OIPAaHUYEHHOCTh HCIOJIb30BAaHUS
YaCTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBSICHATh MEXAHWYECKHE IPOLIECChl U SBICHMS, HMCIIOJb3ysd OCHOBHbBIE
HOJIO)KEHUSI M 3aKOHbl MEXaHUKU (OTHOCHUTEIBHOCTh MEXaHMUYECKOIo ABMIKEHMS, (OpMyIibl
KUHEMAaTUKN PAaBHOYCKOPEHHOTO JBIDKEHMA, IpeoOpasoBaHus lammnes Uis CKOpOCTH U
nepeMenieHus, 3akoubl Hp0TOHa, IPUHIUIT OTHOCUTENBHOCTU ['anuiiest, 3aKOH BCEMUPHOTO
TATOTEHMSI, 3aKOHBI COXPAaHEHUSI UMIYJIbCA U MEXaHUYECKON 3HEPIUH, CBA3b PaOOThI CUIIBI C
U3MEHEHHEM MEXAaHWYECKOM SHEepruM, ycJIOBUsS pPAaBHOBECHsI TBEPIOrO Tesa), MPHU 3TOM
UCIIOJIb30BaTh MAaT€MaTHYECKOE BBIPAXKEHHME 3aKOHOB, YKa3bIBaTh YCJIOBUS IPUMEHUMOCTH
¢u3nueckux 3aKOHOB: IpeoOpa3oBaHMil [amuies, BTOporo u TpeThero 3akoHOB HbIOTOHA,
3aKOHOB COXPaHEHMsI UMITYJIbCA U MEXaHUUECKOW SHEPTUH, 3aKOHA BCEMUPHOI'0 TATOTCHUS;
AQHAJIU3UPOBaTh U OOBACHATH TEIUIOBBIE IPOLECCHl M SBJICHUS, HUCIOJIb3ys OCHOBHBIE
nojoxeHuss MKT u 3akoHBI MOJEKYJISpHOW (U3MKH U TEPMOAMHAMHUKHU (CBSI3b JIABIECHUS
UJCATBHOTO Tra3a CO CpEeNHEM KUHETHYECKOM OJHEpPrueld TEIUIOBOIO JBWXKECHUS H
KOHLIEHTpAllMe €ro MOJIEKYJ, CBSI3b TEMIIEpaTypbl BEIECTBA CO CPEAHEW KUHETHYECKOU
SHEpPrueil TEIIOBOIO JBHXKEHHS €ro 4YacTULl, CBsI3b JaBJIEHUS MJACaJIbHOIO Ta3a C
KOHLIGHTpallMe MOJEKYll M €ro TemIeparypol, ypasHeHue MenneneeBa—Kianeiipona,
NEPBbI 3aKOH TEPMOJUHAMMKH, 3aKOH COXPAHEHMsI SHEPrMH B TEIUIOBBIX IpoOIieccax), MpH
TOM  MHCIOJNB30BAaTh  MAaTEMarHYeCKOE€  BBIPDAKEHUE  3aKOHOB, YKa3blBaThb  YCJIOBHSA
IIpUMEHNMOCTH ypaBHeHUs: MenzeneeBa—Kianelipona;

AQHAJIU3UPOBATh U OOBACHATH JIEKTPUUECKHE SIBJICHMS, UCIOJIb3ys OCHOBHBIE IMOJIOKEHUS U
3aKOHBI DJIEKTPOJUHAMUKH (3aKOH COXPaHEHMs 3JEKTPUYECKOro 3apsijia, 3akoH Kynona,
NOTEHIUATBHOCTh 3JIEKTPOCTATUUYECKOTO IOJIs, MPUHIUI CYNEPHO3UIMH IEKTPUUECKUX
IIOJIEH, TPU ITOM YKa3blBas yCJIOBUSI IPUMEHHUMOCTH 3akoHa KyioHa, a Takke IpakTHYECKH
Ba)XHbIE COOTHOIIEHMSI: 3aKOHbI OMa JJi ydacTKa LEenu U JUIsl 3aMKHYTOH 3JeKTPUUYECKOM
nenw, 3akoH J[xoyns—Jlenna, npasuia Kupxroda, 3akonsl @apanes A5 21€KTPoIn3a);
ONHUCHIBaTh (PU3UYECKHE IPOLECCHl U SBJICHUS, HCIOJNb3ysl BEJIWYMHBL IEepeMElICHNUE,
CKOpPOCTb, YCKOPEHME, UMIIYJIbC Te€la W CHUCTEMbI TeJl, CHUJla, MOMEHT CHUJIbl, JaBJI€HUE,
NOTEHIMAJIbHAs JHEpPrus, KUHETHYEeCKas SHEeprus, MeXaHWdeckKas SHeprus, pabdoTa CHIIbI,
HEHTPOCTPEMUTEILHOE YCKOPEHHUE, CUJIa TSKECTH, CUjla YIIPYTOCTH, CUJIa TPEHUS, MOLIIHOCTbD,
SHEprus B3aUMOJEHCTBHS Tena ¢ 3eMi€id BONMM3M €€ MOBEPXHOCTH, SHEPrusi yHpyroi
nedopMalui MPY>KUHBI, KOJIWYECTBO TEIUIOTHI, aOCOJIOTHAs TemIieparypa Tena, paboTa B
TEPMOJAMHAMUKE, BHYTPEHHSISI SHEPIUs UI€aTbHOTO OJHOATOMHOIO ra3a, paboTa UealbHOTO
rasa, OTHOCHUTENIbHAs BIAXHOCTh Bo3Ayxa, KIIJ[ wumeanbHOro TEMIOBOrO [IBUTATENS;
ANIEKTPUYECKOE II0JIE, HANPSKEHHOCTb DJIEKTPUUECKOrO TMOJsl, HaNpsHKEHHOCTh  I10JIA
TOYEYHOTO 3apsifia WIM 3apsDKEHHOTO Iapa B BakKyyMe€ M B JIMAJIEKTPUKE, IMOTEHIIMAT
ANIEKTPOCTATUYECKOTO T0JIA, PAa3HOCTh MOTEHIMAJIOB, JIEKTPOABIIKYIIAs CWJIA, CHJA TOKa,
HanpsOKEHHE, MOIMHOCTh TOKa, JJeKTpuuyeckas €EMKOCTh IUIOCKOTO — KOHJEHcaTopa,
CONPOTHBIIEHUE Yy4YacTKa LENH C IOCIENOBATENbHBIM M NapaUIEIbHBIM COEIUHEHHEM
PE3UCTOPOB, SHEPTUS EKTPUUECKOTO IM0JIs1 KOHJIEHCATopa;

OOBSCHATH OCOOEHHOCTH NPOTEKaHHUs (PU3MUECKUX SBICHUN: MEXaHUYECKOe JIBUXKEHHE,
TEIUIOBOE JIBM)KEHUE YAaCTHIl BEIECTBA, TEIUIOBOE paBHOBECHE, OPOYHOBCKOE MABHKEHHE,
IuQy3us, ucIapeHue, KUIEHUWE W KOHICHCAIMs, IUIABJICHME U KPUCTAJIM3alus,



HaIpPaBICHHOCTh TEIUIONEPENaUn, IEKTPU3ALMs TeJl, SKBUIIOTEHIHAIBHOCTh MOBEPXHOCTH
3apsKEHHOTO IIPOBOAHUKA;

NPOBOANUTH HCCIIECAOBAHHE 3aBUCHMOCTH OJHOM (DU3NYECKOM BETUYMHBI OT JpPYrod ¢
UCIIOJIb30BAaHUEM IPSIMBIX M3MEPEHUH, IPU 3TOM KOHCTPYUPOBAaTh YCTAHOBKY, (PUKCHPOBATh
pe3yJIbTaThl MOJYYCHHOH 3aBUCHUMOCTH (PU3MUECKUX BEIMYMH B BUAC T'Pa(UKOB C y4ETOM
a0COJIIOTHBIX MTOTPELTHOCTEH U3MEPEHUH, JieN1aTh BBIBOJIbI IO PE3yJIbTaTaM UCCIIEA0BaHMS;
IPOBOAUTH KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEJIUYMH, IIPU 3TOM BbIOMPATh ONTHUMAJIbHBIN
METOJl W3MEPEHUs, OLEHHBATh AOCOJIOTHBIE M OTHOCHUTENIbHBIE IMOTPELIHOCTH HPSMBIX U
KOCBEHHBIX U3MEPECHMUI;

IIPOBOAUTDL OMNBITHI II0 IIPOBEPKE IIPEIJIOKEHHOM TMIIOTE3bl: IUIAHUPOBATH OJKCIIEPHUMEHT,
coOMpaTh HKCHEPUMEHTANbHYIO YCTAaHOBKY, aHAJIM3UPOBaTh IIOJYUYCHHbIE pPE3YJIbTaThl MU
Jlenarh BBIBOJ O CTaTyCe MPEII0KEHHON TMIIOTE3b;

co0uroaTh mpaBmiia OE30MaCHOTO TPY/a MPU MPOBEICHUH HCCIEI0BaHUN B paMKax y4eOHOTO
9KCIEPUMEHTA, NMPAKTHUKyMa U Yy4eOHO-UCCIIEI0BATEIIbCKOW M MPOEKTHOM JEATENILHOCTU C
UCTIOJIb30BaHHEM U3MEPUTENBHBIX YCTPOUCTB U 1a00paTopHOTO 000PYI0BaHUS;

pemarb pacy€THbIC 33/1a4M C SIBHO 33/IaHHOW M HESBHO 33aJaHHON (PH3MUECKON MOJENbIO: Ha
OCHOBaHMM aHalM3a YCJIOBUS OOOCHOBBIBaTh BBHIOOp (u3MuecKod Monenu, OoTBevarolei
TpeOOBaHUSAM 3a/laud, TPUMEHSATH (OPMYINBI, 3aKOHBI, 3aKOHOMEPHOCTH H TOCTYJaThI
¢u3nUeckux TEOpUH IPU MCIOJIb30BAHMU MAaTeMaTUUYECKUX METOJOB pEIIeHUs 3ajad,
IIPOBOJAUTH PAcCYE€Thl HAa OCHOBAHMM HMEIOIIMXCS JAaHHBIX, aHAJIU3UPOBATh DPE3YyJbTaThbl H
KOPPEKTUPOBATh METOBI PEILIEHUS C YUETOM IOJIyYEHHBIX PE3YJIBTATOB;

pelarh KauyeCTBEHHbIE 3a]1auk, TpeOyolue NpUMEHEeHNs 3HaHUH U3 pa3HbIX pa3/ieNioB Kypca
¢u3KKY, a TaKKe MHTETpallui 3HAaHUHM U3 JPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKIIA:
BBICTPAauBaTh JIOTMYECKYIO ILEMOYKY PpAacCyXACHUM C ONOpOM Ha HM3y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3UYECKUE SBICHMUS;

UCTIONIb30BaTh TEOPETHUYECKUE 3HAHUS Ui OOBSICHEHHS OCHOBHBIX IPHHIUIIOB PaOOTHI
U3MEPUTENILHBIX TPHOOPOB, TEXHUUECKUX YCTPOUCTB M TEXHOJIOTHUECKUX MTPOLIECCOB;
OPUBOIUTH NPUMEPHl BKJIaJa POCCUHUCKUX M 3apyOeXHbIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH{, B OObSICHEHHE ITPOLIECCOB OKPYIKAIOLIET0 MUpPa, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;
aQHAJIM3UPOBaTh U OIIEHMBATH MOCIEACTBHSI OBITOBOM M MPOU3BOACTBEHHOM MAESITEIHLHOCTU
YyelloBeKa, CBA3aHHOM ¢ (U3MYECKUMH IMpoleccaMu, C MO3ULUH  HKOJOTHYECKOM
0€30IaCHOCTH, MPEICTABICHUNA O PallMOHAJIBHOM MPHUPOAONOIb30BAHUH, A TaKXKe PasyMHOM
WCIIOJIB30BAaHUU  JOCTM)KCHMM HAyKM M TEXHOJOTMH Ui JAJbHEHMIIEr0 pa3BUTHSA
4eJI0BEYECKOro 00IIeCTRa;

OPUMEHATh Pa3JInyHble CHocoObl paboTel ¢ HMHpoOpManuel (HU3NYECKOro COJEpKaHUsS C
MCIIOJIb30BaHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTUH, MPU 3TOM HCIIOJIb30BaTh
COBpPEMEHHbIe MH(OPMALIMOHHbIE TEXHOJIOTUM s TMOUCKA, MepepaboTKH M NpeIbsSBICHUS
y4eOHOM M Hay4YyHO-TIOMYJSIPHOM HMH(QOpPMAlMK, CTPYKTypUPOBAaHHS U HHTEPHpPETAUuU
UHGOPMAIIUM, TOJYYEHHOW U3 Ppa3IMYHBIX HCTOYHUKOB, KPUTHUYECKH aHAIU3UPOBATH
MoJlyyaeMylo HMH(OpPMalMI0O U OLEHUBaTh €€ JTOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIHXCS
3HAaHUH, TaK ¥ Ha OCHOBE aHAJIN3a UCTOUYHUKA UH(OpMALINY;

IPOSIBIISATH OPraHU3AaLMOHHBIE M TTO3HABATEIbHBIE YMEHUSI CAMOCTOSITEILHOTO TPUOOPETEHUS
HOBBIX 3HAHUI B MpOIIeCcCe BHIIIOTHEHUS MPOEKTHBIX U y4eOHO-HCCIeI0BaTEIbCKUX padoT;
paboTarh B Ipylnme C HUCIOJHEHHEM Pa3IMYHBIX COIMAIBbHBIX POJel, MiIaHupoBaTh padoTy
IpyNIbl, PAlMOHAIBHO PpAaCHpENeNsITh JEATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsX,
aJICKBATHO OLIEHMBATh BKJIAJl KaX/JI0TO U3 YYACTHUKOB I'PYMIIbl B PEIIEHUE pacCMAaTpUBAEMON
npo0IeMsl;

NPOSIBIISATH MOTHUBAILMIO K Oyaymied mpodecCHOHaNbHON IeSTeIbHOCTH MO CHEIMaIbHOCTIM
(UBUKO-TEXHUYECKOTO MPOQHIIS.






