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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma 1o ¢u3uKe Ha ypOBHE CpeAHEro 00IIero oopazoBaHus pa3padboTaHa Ha OCHOBE
HOJIOKEHUH U TpeOOBaHMM K pe3ysbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeiabHON MPOrpaMMBI,
npeacraBieHHbix B ®I'OC COO, a Ttakke ¢ ydérom (denepanbHOW pabodeid MporpaMmbl
Bocriutanust 1 Konnenuuu npenopaBanus yuyeOHoro mnpenMera «Pu3uka» B 00pa3oBaTeIbHBIX
opranm3anusax Poccuiickoii  ®@eaepanuu, peamu3yIONIMX OCHOBHBIE  00pa3oBaTENIbHbBIC
IIPOrPaMMBI.

[Iporpamma 1o ¢usuke onpenenser o00sA3aTeNbHOE IPEIMETHOE COJEpXKAHUE,
YCTAaHABJIMBAET PEKOMEH]IyEMYIO IOCJIE0BATEIIbHOCTh WM3YYEHUS TEM U Pa3/eloB y4eOHOTro
npeaMeTa ¢ y4€TOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKH Y4eOHOT0 Ipolecca,
BO3PACTHBIX 0coOeHHOCTeH oOyyaromuxcs. [Iporpamma no gpusuke qaét npeacraBieHue o LelsX,
coJiepKaHuu, oO1Iel cTpareruu o0y4eHus, BOCIIUTaHUS U PA3BUTUS 00YyYaOLIUXCSl CPEICTBAMU
yuyeOHoro npeamera «duzuka» Ha yriayOoaEHHOM ypOBHE.

N3ydyenne kypca ¢(usuku yriiyOoJ€HHOro YpOBHS IIO3BOJIIET pealu30BaTh 3ajadu
npodecCHOHAIBPHON OpPHEHTAIMM, HalpaBJIEHO HA CO3JlaHHE YCJIOBMH JUIS MPOSBICHUS CBOMUX
UHTEJUIEKTYyallbHBIX M TBOPYECKMX CIIOCOOHOCTEM KaXIbIM OOyYaroluMcCsi, KOTOpbIE
HEOOXOIUMBI Il  TPOJOJDKEHUST O00pa3oBaHMsT B  OpPraHU3alUsaX MNpoecCHOHATHLHOTO
00pa30BaHus MO Pa3IMYHBIM (PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIIEIUATEHOCTSIM.

B mporpamme no ¢usMke ONpenestoTcsl IUIAaHUpPYEeMble pe3yJbTaThl OCBOEHHUS Kypca
(bu3uKU Ha YPOBHE CPETHET0 001Ero 00pa3oBaHus: INYHOCTHBIE, METalpeIMETHbIE, IIPEAMETHbIE
(Ha yrmy6néHHOM ypoBHE). HayuyHO-METOM0I0rHYeCcKOi OCHOBOM IS pa3paboTKu TpeOOBaHUH K
JUYHOCTHBIM, METANPEJIMETHBIM U IIPEIMETHBIM pe3yJibTaTaM O0yYarolMXcs, OCBOMBIIMX
nporpaMMmy 1o (HU3MKe Ha YpOBHE CpeAHero oOIiero oOpazoBaHHs Ha YIriyOJIEHHOM YpOBHE,
ABJIIETCS CUCTEMHO-/1€ATEIbHOCTHBIN MOAXOI.

[Tporpamma o (usmke BKIIOYAET:

IUTAHUPYEMBbIE PE3yJIbTaThl OCBOCHUS Kypca (U3HUKHU Ha YIITyOJIEHHOM YPOBHE, B TOM YHCIIE
IpeMETHBIE PE3yJIbTaThl M0 T0/1aM 00YUYEHHUS;

coJiepkanue yueOHoro npeamera « PU3uKay mo rogam o0ydeHHsL.

[Iporpamma mo ¢u3MKe HMMeEeT NPUMEPHBIH XapakTep W MOXET ObIThb HCIOJIb30BAaHA
YUUTETSIMU (PU3UKU JUISl COCTABIIEHUSI CBOMX pabOUUX MPOrpaMM.

[IporpamMa 1O (QU3MKE HE CKOBBIBAET TBOPUYECKYIO WHUIMATUBY YyuyuTeNned u
IIPEIOCTABIAET BO3MOXHOCTH JUIsl pEaJu3alud PA3IMYHBIX METOJWYECKHMX TOAXOAO0B K
IpenojaBaHuio PU3UKU Ha yIriyOJEHHOM YPOBHE P YCIOBUU COXPAaHEHUS 0053aTeIbHON 4acTh
coJiep’KaHus Kypca.

dusmka Kak Hayka 0 Hanbosee o0IIMX 3aKOHAX MPHUPO/IbI, BEICTYIAsi B KAUeCTBE Y4eOHOTO
npeMeTa B IIKOJIe, BHOCUT CYIECTBEHHBIH BKJIJ B CHCTEMY 3HAHUH 00 OKpY’KaIOIIEeM MHDE.
[konpHBIH Kypc (U3MKH — CHCTEMOOOpA3YIOUIUN [JIs €CTECTBEHHO-HAYYHBIX Y4EeOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHe 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJICHUH, N3ydaeMbIX
XUMHeH, Ouonorueit, pusnueckoir reorpadueit u actpoHomueil. Mcnonab3oBaHue W aKTUBHOE
npUMeHeHHe (U3UYECKUX 3HAHUM OMpeAerusio XapakTep M OypHOe pa3BUTHE Pa3HOOOpPa3HBIX
TEXHOJOTHIl B cdepe DSHEPreTUKH, TPAHCIOPTA, OCBOCHHUS KOCMOCA, IOJY4YEHHsSI HOBBIX
MaTepuajoB C 3aJaHHBIMU cBoWcTBaMu. M3yueHue (UMK BHOCUT OCHOBHOW BKJaa B
(dbopMHpOBaHUE €CTECTBEHHO-HAYYHON KapTHHBI MUpPa 00yJaroerocs, B popMupoBaHue yMEHUH
IPUMEHATh HAyYHBIH METO]I TTO3HAHUS MPH BHITIOJIHEHUN UMHU Y4eOHBIX HCCIICIOBAHUM.



B ocHOBy Kypca pu3uku Ha ypoBHE CpPeIHETO OOIIero o0pa3oBaHMs MOJIOKEH PsJl UIEH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoen yenocmuocmu. B cOOTBETCTBUM € HEN KypC SABISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3fesioB (PU3UKHU, BKIHOYAET KAaK BOIPOCHI KIACCUYECKOH, TaK U
COBPEMEHHOM (PU3HKH.

Hoes zenepanuzayuu. B cooTBETCTBUU C HEMl MaTepuall Kypca Gpu3nku o0beIuHEH BOKPYT
¢usuueckux Teopwil. Beaymmm B Kypce sBisiercs (OpPMHpPOBAHHE TIPEACTABICHUH O
CTPYKTYPHBIX YPOBHSAX MaTepUH, BELIECTBE U I0JIE.

Hoea cymanumapuzayuu. EE peanuszanys npeanogaraeT UCIolIb30BaHUE T'yMaHUTapHOTO
noTeHIHana (PU3NIeCKOi HayKu, OCMBICICHHE CBSI3U Pa3BUTHUS (PU3HMKH C pa3BUTHEM OOIIECTBa, a
TaK)K€ C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU U 3KOJIOTMUECKUMHU ITPOOJIEMaMHu.

Hoea npuxnaonoi nanpagnennocmu. Kypc Gusuku yriayOGnEHHOrO ypOBHS MPeAIoaaraet
3HAaKOMCTBO C IIMPOKUM KPYTOM TE€XHHYECKMX M TEXHOJIOTMYECKMX MPHIOKEHUM HM3YydEeHHBIX
TEOpHid W 3aKOoHOB. llpm 3TOM paccMaTpuBaIOTCS HAa YypPOBHE OOMIMX TPEACTABICHUN W
COBPEMEHHBIE TEXHUUECKHUE YCTPOUCTBA, U TEXHOJIOTUU.

Hoea 3xonocuzayuu peanusyercs IMOCPEICTBOM BBEICHUS HIEMEHTOB COJAEp)KaHMs,
HOCBALIEHHBIX 3KOJIOI'MYECKUM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTUH, a TakKe 00CYyKIeHHS MPoOIeM palliOHAIBHOTO PUPOIOII0Ib30BAHUS U
HKOJIOTHYECKOH OE30MaCHOCTH.

OcBoeHue cojepkaHus PorpamMmbl 10 (PU3UKE JTOJKHO ObITh IOCTPOEHO HA MPUHIUIIAX
CHUCTEMHO-/IEATEIbHOCTHOrO noaxoza. s pusuku peanuzaius 3TUX IPUHIUIIOB 6a3upyeTcs Ha
UCTIOJI30BAaHUM CaMOCTOSITEILHOTO JKCIEPUMEHTa KaK IMOCTOSIHHO IEHWCTBYIOIIEro (akropa
yuebHoro npouecca. {1 yriy6inEHHOro ypoBHs — 3TO CUCTEMA CAMOCTOSTEILHOTO0 YYEHUYECKOTIO
HKCIEPUMEHTA, BKJIIOYAIOUIET0 (DPOHTAIbHBIE YUYEHHUYECKHE OMBITHI MPH HM3YYEHHH HOBOTO
MmarepHaia, JabopaTopHble paboThl U paboThl MpakTHKyMa. [Ipy 3TOM BO3MOXHBI /1Ba crioco0a
peanuzanuu (pU3NIEeCKOro NpakTUKyMa. B mepBoM citydyae mpakTUKyM MPOBOJUTCS JTMOO B KOHIIE
10 u 11 xnaccoB, MO0 mocse NepBOro U BTOPOTo MOJIYTOANM B KaXI0M U3 3TUX KilaccoB. Bropoit
croco0 — 3TO HHTerpauus paboT NPaKTUKymMa B CUCTEMY JIabOpaTOpHBIX paboT, KOTOpbIE
OPOBOJATCS B Ipolecce u3yudeHus paszgena (temsl). IIpu sTom mox paGoramu mpakTHKyma
MOHMMAETCS CAMOCTOATEIbHOE MCCIEAOBAHHUE, KOTOPOE MPOBOAUTCS IO PYKOBOJACTBY
CBEPHYTOr0, 00001IEHHOr0 B11a O€3 MOIIAaroBOil HHCTPYKIIUH.

B nporpamme no ¢usuke cucremMa yueHHUECKOTo IKCIEPUMEHTa, J1a00paTOpHbIX paboT U
NpaKkTUKyMa MpeAcTaBlIeHa eAUHBIM NepeyHeM. BoIOOp TeMaTUKH 1Sl 3TUX BUJIOB YUYEHHUYECKHX
MPAKTUYECKUX pabOT OCYyIIECTBISETCS YYaCTHHUKAMU 00pa3oBaTebHOTO Ipolecca HCXOns W3
OCOOEHHOCTEH TMOYpPOYHOTO IUIAHUPOBAHUS M OCHAIIeHWs kaOwHeta ¢(usuku. [lpu sToM
oOecrieynBaeTcsi OBJAJIEHUE OOYYAIOUUMKCS YMEHUSMH IPOBOAUTH TNpPSMbIE M KOCBEHHBIE
U3MEpPEHUs, MCCIEIOBaHUs 3aBHUCUMOCTEH (M3NYECKUX BEJIWYMH MU IOCTAHOBKY OIBITOB IO
MIPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonbioe BHUMaHME yJenseTcss peleHUI0 pacuéTHBIX M KaueCTBEHHbIX 3an1ad. [Ipu sTom
JUIsL pacu€THBIX 3a7ad MPHOPUTETOM SIBISIFOTCS 3a/aydl C SBHO 3aJaHHOM M HESIBHO 3aJaHHOMU
(bu3nUecKoil Mo1eNbI0, TO3BOJISIOIINE IPUMEHSATh U3YUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3
OJIHOTO pazjliena Kypca, TaKk M MHTErpupys NMPUMEHEHHWE 3HaHUM M3 pas3HbIX paszaenoB. [lms
KaueCTBEHHBIX 3aJjad IMPUOPUTETOM SIBIISIFOTCS 3aJaHUsl Ha OOBsSICHEHHe/TpeacKa3aHue
NpOoTeKaHUs (U3UYECKUX SBICHUN U MPOLIECCOB B OKPYXKAIOLIEH XKHU3HH, TpeOyrolue BbIOOpa
(bu3nUecKoil Moienu Ui CUTyalluy MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBun ¢ TpebdoBanusmu DPI'OC COO k marepuasbHO-TEXHHUYECKOMY
o0ecrieyeHnI0 y4eOHOro mpouecca Kype (pu3uku yriayOi€HHOrO ypOBHS Ha YPOBHE CpEIHEro
obmiero o0Opa3oBaHHs JOJDKEH HM3yd4aThCs B YCIOBHUSX IMPEAMETHOTO KaOwHera. B kaOunere
bu3KKK T0KHO OBITH HEOOXOAMMOE JTa00paTOpHOE 0OOPYIOBAHKE IS BBHITIOJTHEHUS YKa3aHHBIX
B IporpaMmMe 1o (u3MKe YYeHHUYECKHUX OIBITOB, TaOOPATOPHBIX paboT U padOT MpakTUKyMa, a
TaKXe JIEMOHCTPAIIMOHHOE 000PyI0BaHHE.

JleMoHCTpanmoHHOE 000pynOBaHHE (OPMHUPYETCS B COOTBETCTBUM C IMPHHLIUIIOM
MUHUMAJIBHON JOCTaTOYHOCTU M 00eCreuyrBaeT MOCTAaHOBKY MEPEYUCICHHBIX B MPOrpaMMe IO
bu3MKe KIIOYEBBIX JEMOHCTpAIUil AJs UCCIEJOBAHMSI HM3y4YaeMbIX SIBJICHHI M TPOIIECCOB,
OIMIUPHYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaGopaTtopHoe 00OpyZOBaHUE JJISI YUYECHHUECKUX IMPAKTHUECKUX paboT (Gopmupyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M OOecreyrBaeTcsl B pacuéTe OJHOIO KOMIUIEKTa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIOBaHHUS JOJDKHBI OBITH
MIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUE HU(PPOBBIX Ta00OPATOPHIi.

OCHOBHBIMU EJIAMU U3Y4YeHUs PU3UKU B 00IIIEM 00pa30BaHUU SBISIOTCS:

dbopMupOBaHUE UHTEPECA U CTPEMIICHUSI 00YUAIOIIUXCS K HAYYHOMY H3yUEHUIO MPUPOIDI,
pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE TPEACTABICHWH O HAYYHOM METO/A€ TMO3HaHus U (hopMupoBaHHe
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPY>KAIOIIUM SIBJICHUSM;

dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTaTa M3y4YeHUsS OCHOB CTPOCHUS
MaTepuu U GyHJaMEHTAILHBIX 3aKOHOB (PH3HKH;

dopmupoBaHuEe YMEHHI OOBSICHATH SBICHUS C MCIOJIB30BAaHUEM (PH3MUECKUX 3HAHUH U
HaYYHBIX JOKa3aTeNIbCTB;

dbopMHpoBaHUE MPEJICTABICHUH O posiu (PU3MKH AJIS pa3BUTHSL APYTUX €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTHUH;

pa3BUTHE TPEICTABIEHUH O BO3MOXKHBIX cdepax Oyaymedl mnpodeccrnoHalIbHON
NeSITebHOCTH, CBSI3aHHBIX C (DU3MKOM, MOJIrOTOBKA K JalbHEeiIIeMy OOyYeHHI0 B 3TOM
HalpaBJICHUH.

JlocTikeHne STUX Iesell 00ecTieYrBaeTcsl PElICHHEM CIIEAYIONMX 3ahad B MpoIecce
n3y4deHus Kypca GU3MKUA Ha YPOBHE CPEAHETO 001Iero 00pa3oBaHus:

npuoOpeTeHne cucTeMbl 3HaHUH 00 00X (PU3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOPHSIX, BKJIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3HKY, 2JIEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY U
AIIEMEHTHI acTPOYU3UKY;

dbopMHpoBaHUE YMEHUH NPUMEHAITh TEOPETHUECKUE 3HAHUS TSI OOBSICHEHUS (PU3NIECKUX
SBJICHUH B IPUPOJIE U JUIS IPUHATHUS MPAKTHUECKUX PELICHUN B TIOBCEIHEBHON KU3HU;

OCBOCHHE CIIOCOOOB pEIIEHUs Pa3JIMYHbIX 3a/1a4 C SBHO 33JaHHOW (U3UYECKON MOJIENbIO,
3ajad, IMOAPa3yMEBAIONINX CAMOCTOSTENFHOE CoO3/aHue (PU3MUEecCKOW MOJeNu, aaeKBaTHON
YCIIOBHSIM 3aJ1auH, B TOM YHCJIE 3a]1a4 WH)KEHEPHOTO XapaKTepa;

NOHUMaHHe (PU3UYECKHX OCHOB M MPHUHLMUIIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHHS HA OKPYKAIOILYIO Cpey;

OBIIQJICHUE METOJaMH CaMOCTOSTEIFHOTO TUTAHUPOBAHUS M TPOBEACHUS (HU3NIECKUX
OKCTIEPUMEHTOB, aHaJlM3a ¥ WHTEpHpeTalid WHPOPMALUU, ONPEACICHUS JTOCTOBEPHOCTH
MOJIyYEHHOTO pe3yJIbTara,;

CO3/IaHUE YCJIOBHM JUIsl pa3BUTUS YMEHHUH NPOEKTHO-UCCIIEI0BATENbCKOM, TBOPYECKOM
JeSITEIbHOCTH;



pa3BUTHE UHTEPEca K chepam mpodhecCHOHATBLHOM IS TEIIbBHOCTH, CBSI3aHHOM C (PU3HKOM.

B cootBerctBum ¢ TpedoBanusmu @I'OC COO yrinyOnéHHBIN ypOBEHb U3YUCHHS yIeOHOTO
npeamera «Pu3nKa» Ha ypOBHE CpelHEro odmero o0pa3oBaHusi BEIOMPACTCS 00YYarOIIUMHUCH,
IUTAHUPYIOIIMMHU  TIPOJIOJDKCHUE OO0pa3oBaHMs 10 CICHUAIBHOCTAM (DU3UKO-TEXHHUYECKOTO
npodus.

Ha usydenne gusuku (yriyOJE€HHBIN YPOBEHb) HA YPOBHE CPEAHETO O0IIEro 00pa3oBaHUs
otBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B Hepeno), B 11 kitacce — 170 yacos (5
YacoOB B HEJIEIIO).

[Ipenyaraemslii B mporpamMmme 1o (pu3mKe nepeyeHb Ja00paTOPHBIX U MPAKTUYECKUX paboT
SBIISICTCS PEKOMEHIOBAaHHBIM, YYHTENb JeJaeT BbIOOp MpOBeAEHUs 1a0OpaTOpHBIX padoT u
OTIBITOB C YY4ETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00YYarOInXCs.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Paznen 1. Hayunblii MeTO O3HAHUSA NPUPO/bI.

Ousuka — (yHIaMEeHTalbHas Hayka O mpupoje. HayuHblid METOA MO3HAHHUS U METOMBI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

DKCHepuMEHT U Teopus B Mpoliecce Mmo3HaHusl npupoasl. Habmonenue u sKcriepuMeHT B
buzuke.

Crioco6b1 n3MepeHus (U3NYECKUX BEITUYMH (QHAJIOTOBBIE U IU(POBBIE M3MEPUTEIILHBIC
puOOpbI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[Torpemnoctu n3mMepeHuil pu3ndeckux BeIU4rH (a0CONIIOTHAS U OTHOCUTEINbHAS).

MonenupoBanue (pU3MUECKUX SIBICHUU M MPOLIECCOB (MaTepuanbHas TOYKa, aOCOIIOTHO
TBEP/0E TEJI0, UJIealbHAasl )KUJKOCTh, UJI€ANIbHBIN T'a3, TOUEUHBIN 3apsn). ' unoresa. ®uznueckuit
3aKOH, I'PaHUIIbl €r0 IPUMEHUMOCTH. Pu3nyecKas Teopusl.

Ponp u mecro ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOW Hay4dHOH KapTUHBI MHUpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomoit, nPAKMUKYM.

N3mepeHnue cuiibl TOKa U HapsKEHUS B ENH TOCTOSIHHOTO TOKa IIPY IIOMOIIIH aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HakoMcTBO ¢ 1 poBoil 1aboparopueit no ¢usuke. [Ipumepsr n3mepeHus GpuUNIECKUX
BEJIMYMH IIPU TOMOLIY KOMITbIOTEPHBIX JATYHKOB.

Pa3nes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannyeckoe nBukeHUE. OTHOCUTENIBHOCTb MEXaHWYecKoro 1BwkeHus. Cucrema
OTCYETA.

[Tpsimast u oOpaTHast 3a1a4M MEXaHUKH.

Panuyc-BekTop MaTepuaabHOW TOYKH, €r0 IPOEKIMM Ha OCH CUCTEMBI KOOpAMHAT.
Tpaexropus.

[Tepemenienne, CKOpPOCTh (CpelHSsl CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) M YCKOpPEHHE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTeMBbl KoopAuHAT. ClokeHue nepeMenieHuil u
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpPHOE 1 paBHOYCKOPEHHOE MPSMOJIMHENHOE ABM)KEHHUE. 3aBUCUMOCTh KOOpPIMHAT,
CKOPOCTH, YCKOPEHHUS U IyTHU MaTepuaIbHOW TOUYKHU OT BPEMEHH U UX IpapuKu.

CBobomHoe magieHue. Y CKopeHrne cBOOOTHOTO naieHus. [[Bikenue Temna, OpomeHHOTro Mo/
YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPJINHAT, CKOPOCTH U YCKOPEHMsI MaTEpUaIbHOW TOYKU OT
BPEMEHH U UX rpaduKu.

KpuBonuneriHoe nBuxeHue. J[BHkeHre MaTeprUabHOM TOYKH M0 OKPYKHOCTH. YTJ0Bas 1
nuHenHas ckopocTh. Ilepwon m dactora oOpamienus. LleHTpocTpemurtensHoe (HOpMaabHOE),
KacaTeJIbHOe (TaHTeHIMAIbHOE) U TIOJHOE YCKOPEHHE MaTepHaIbHON TOUKH.

TexHnyeckue yCTpONCTBA M TEXHOJOIMYECKHE IIPOLECCHI: CHUAOMETD, ABUKECHHE
CHapsJI0B, LIETIHbIE, IIeCTepEHYAThIE U PEMEHHBIE Nepeiay, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Mopnenb cucTeMbl OTCUETA, WIITKOCTPALA KHHEMAaTUYECKUX XapaKTEPUCTHUK JIBHKEHUS.

Crioco0b! HccieJOBaHus IBUKEHUH.

NnnrocTpanus npeneapHoro nepexoaa 1 i3MepeHue MrHOBEHHOM CKOPOCTH.



[IpeoOpazoBanme NBHKEHUI C UCTIOIB30BAHINEM MEXaHH3MOB.

[Tagenue Ten B BO3AYXE U B pa3peKEHHOM MIPOCTPAHCTBE.

HaGmronenne ABM>XeHUsS Teja, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPHU30HTAIBHO.

HamnpaBnenue CKOpoCcTH Npu ABUKEHUU IO OKPYKHOCTH.

[IpeoOpazoBanue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHHMe NyTeH, TPAGKTOPHUI, CKOPOCTEN TBUXKEHHUS OJHOTO M TOTO K€ Tella B Pa3HbIX
cUCTEMax OTCYETA.

Yuenuueckuii sxkcnepumenm, nabopamopmuvie pabomot, npaKmuKym.

N3yueHne HepaBHOMEPHOTO JIBXKEHHUS C LIEJIBEO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

M3mepenne yCKOpeHus IIpH MPSMOJIMHEMHOM PaBHOYCKOPEHHOM JBUKEHUU 110 HAKJIIOHHOM
IJIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

H3mepenne yckopeHus: CBOOOAHOTO majieHus: (P€KOMEHI0BAaHO KCIOJIb30BaHUE HU(POBOH
nabopaTopun).

W3yuenmne nBUKEHUS Teja, OpOIIEHHOTO TOPU30HTAIBHO. [IpoBepKa rUmoTe3sl O MPSIMOi
MIPONOPUMOHAIBHON 3aBUCUMOCTH MEXAY JAIBHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO Tea.

N3yueHue qBUXKEHUA Teja M0 OKPYKHOCTU € TOCTOSHHOU 110 MOJIYJIF0 CKOPOCTBIO.

HccrnenoBanue 3aBHCHMOCTH TEeproja OOpalleHHs KOHUYECKOTO MAasTHHKAa OT €ro
MapaMeTpPOB.

Tema 2. /lunamuxa.

IlepBeiit 3akoH HproTona. MHepunanbhbie cuctemsl oTcuéra. [I[puHIMI OTHOCUTENBHOCTH
[Nanunes. HenneprmanbHbie cUCTEMBI OTCUéTa (OMpeeieHue, IPUMEpPHI).

Macca tena. Cuia. [lpuHnun cynepno3uuuu cui.

Bropoii 3akoH HeroTOHA 1711 MarepraibHON TOUKHU.

Tperuii 3akoH HproTOHA i1 MaTepUanbHbIX TOYEK.

3aK0H BCEMUPHOTO TATOTEHUSI. DKBUBAJICHTHOCTh IPABUTAIIMOHHON U MHEPTHON MacCHhI.

Cwia TsKeCcTH. 3aBHCUMOCTh YCKOpPEHHS CBOOOJHOTO TIQJEHUST OT BBICOTHI HAaJ
MOBEPXHOCTHIO IUJIAHETHI U OT Teorpaduyeckoil mupoThl. J[BrkeHHWE HEOECHBIX Tl M UX
cnyTHUKOB. 3akoHbl Kerepa. [lepBas kocMuueckasi CKOPOCTb.

Cua ynpyroctu. 3akon ['yka. Bec Tena. Bec Tena, ABHXKyIIEerocst ¢ yCKOpEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUS CKOJBXKEHUS M CHJIA TPEHUS TIOKOS.
Koaddurment tpenuns. Cuna conpoTUBIEHUS MPU ABMKEHUU Tella B JKMIKOCTH WU Trase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JBUKECHUS.

Hasnenue. ['unpocrarnueckoe nasnenue. Cuiia Apxumesna.

TexHuueckne yCTpOMCTBA W TEXHOJIOTMYECKHE MPOUECChl: MOAIIUIHUKH, IBUKECHHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HabGnronenue nBuKeHUs TEN B MHEPIHAIBHBIX M HEMHEPIUAIBHBIX CHCTEMaxX OTCUETA.

[IpuHIUIT OTHOCHTEIBHOCTH.

Kauenue nByX HMJIMHIPOB WJIM IIApOB Pa3HOW Macchl C OJIMHAKOBBIM YCKOPEHHEM
OTHOCHUTEJIbHO HEMHEPLIMATIBHON CUCTEMBI OTCUETA.

CpaBHEHHME PABHOIECUCTBYIOIIEH MPUIIOKEHHBIX K TEIIy CHJI C IIPOU3BEICHUEM MACChI TEJa
Ha €r0 YCKOPEHUE B HHEPIUAIBHOW CHCTEME OTCUETA.

PaBeHCTBO CuJl, BOBHUKAIOIIMX B PE3YJITATE B3aUMOIEHCTBUSA TEIL.

N3mepenne macce 1o B3auMOJICUCTBHUIO.

HesecomocTs.



Bec Tena npu yCKOpeHHOM NTOABEME U MAICHUN.

[{eHTpOOE)KHBIE MEXaHU3MBI.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHHUS U CKOJIbKECHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKmuKym.

W3mepeHue paBHOJEHCTBYOIIEH CUJI TP JBMXKEHUH OpyCKa 110 HAKJIOHHOW IJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBHCHUMOCTH BpPEMEHM JBWXCHHS Opycka IO HaKIOHHOH
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro0 MACCBHI.

HccnenoBanyue 3aBUCHMOCTH CHJI YIPYIOCTH, BO3HHUKAIOIIMX B IPYKMHE M PE3MHOBOM
obpasiie, oT ux nedopmaruu.

W3yuenne IBMKEHUS CUCTEMBI TEJ, CBI3aHHBIX HUTBIO, IEPEKHHYTOH uepe3 JErKuii OJI0K.

N3mepenne kodddunmenTa TpeHus Mo BEIWYHHE YTI0BOr0 KO3 (HUIlMeHTa 3aBUCUMOCTH
Frp(N).

HccnenoBanue JBW)KEHUS Opycka IO HAKJIOHHOM IUIOCKOCTH C  IE€PEMEHHBIM
K03 PHUIIMEHTOM TPEHHUS.

N3yuenune nBUKEHUS rpy3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpOe Teno. [locTynarenbHoe U BpallaTenbHOe JBHKEHUE TBEPIOTO Tela.
MoOMEHT cuiibl OTHOCUTENBHO ocu BpaueHus. [lnedo cumbl. CroxeHue cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LIeHTp TsxecTu Tena.

YcnoBus paBHOBECHS TBEPAOIO TeEINA.

YcroitunBoe, HeycTOWYMBOE, O€3pa3InuHOE PAaBHOBECHE.

TexHudeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: KPOHIITENH, CTPOUTEIbHBIN
KpaH, peméryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcnosus paBHOBeECHS.

Buaer paBHOBECHS.

Yuenuueckuit 3xkcnepumenm, nadopamopnsie padomol, RPAKMUKYM.

HccenenoBanue yciaoBUi paBHOBECUS TBEPAOTO TeJa, UMEIOLLETO OCh BPALCHUS.

KoHcTpynpoBaHue KpOHIITEMHOB U pacy€T CUJI YIPYTOCTH.

N3yueHnne yCTOWYMBOCTH TBEPAOTO TEJA, UMEIOIIETO IJIOIMIA/b ONIOPHI.

Tema 4. 3axonvl coxpanenus é mexaHuke.

Hmnynbc MaTepuanbHOW TOUYKH, CUCTEMbBI MaTepUalbHbIX TodeK. L[eHTp Macc cuctemsl
MaTepuaIbHBIX TOYEK. TeopeMa o JBUKEHUH LIEHTPa Macc.

Mty nbC cuitbl 1 N3MEHEHHUE UMITYJIbCA Tea.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHUE.

MomeHT umMmmyibca MaTepualbHOM Touku. [IpencraBieHue O COXpaHEHMM MOMEHTA
UMITYJIbCA B LIEHTPAIbHBIX MOJISIX.

Pabora cuibpl Ha MaloM M Ha KOHEYHOM mepemerieHuu. ['paduueckoe mpeacraBieHne
paboTHI CHITBIL.

MoOHOCTb CUIIBL.

Kunernyeckass sHeprusi mMarepuanbHOM TOYKU. Teopema 00 M3MEHEHUU KHHETHYECKOM
SHEPrUU MaTepUAIbHOIN TOUKH.

[ToreHnnanpHble M HEMOTEHIMANBHBIE cuibl. [loTeHnmanbHas sHeprus. [loTeHuunaneHas
SHEprus ynpyro nehpopMHpOBaHHOW NpykuHBI. [loTeHIManbHas SHEprus Teiaa B OJHOPOTHOM



IPaBUTAlMOHHOM Mosne. [loTeHnuanbHas dHeprus Teina B TPaBUTALMOHHOM I0JIE OZHOPOJHOTO
n1apa (BHyTpH U BHe 11apa). Bropas kocMudeckast CKopocTb. TpeTbsi KoOcMHUYeCKasi CKOPOCTb.

CBsi3b pabOThI HEMOTEHIUATBHBIX CHJ C M3MEHEHHEM MEXaHHUYECKOW IHEPTUU CHUCTEMbI
TeN. 3aKOH COXPaHEHHS] MEXaHUYECKON YHEPIUH.

VYopyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHue bepHyum [ UACAIBHOM KUJKOCTH Kak CJEACTBHE 3aKOHA COXPaHEHHS
MEXaHUYECKON SHEPTUU.

TexHUYeckue yCTpOHCTBA M TEXHOJIOTMUECKHE IPOLECCHI: JBUIKCHHE PAKET, BOIOMET,
KONEp, MPYKUHHBIA MUCTOJIET, TUPOCKOI, (UIypHOE KaTaHHE Ha KOHbKaX.

Hemoncmpayuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTnBHOE BUKEHUE.

M3mepeHne MOIHOCTH CHJIBI.

W3MeHeHne 3Hepruy Tea Mpu COBEPILIEHUHU pabOThI.

B3anmMuble npeBpaleHnss KHHETUYECKON U ITOTEHIIUAIIbHOW SHEPTUH PU IEUCTBUU HA TEIIO
CHUJIBI TSDKECTHU M CHJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruy npyu CBOOOTHOM MaJICHHH.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomoi, npaKmuKym.

N3mepenne umiryiibea Tea o TOpMO3HOMY ITyTH.

W3mMepeHue cuiibl TATH, CKOPOCTH MOJIEIHU 3JEKTPOMOOUIIS U MOLTHOCTH CHJIBI TATH.

CpaBHeHUE U3MEHEHHS UMITYJIbCa TeJIa C UMITYJIbCOM CHJIBL.

HccnenoBanue coxpaHeHHs] UMITYJIbCA [IPU YIIPYTOM B3aUMOJECHCTBUM.

N3mepeHne KHHETUYECKOM 3HEPTUH Tella 10 TOPMO3HOMY ITYTH.

CpaBHeHUE U3MEHEHUS IOTEeHIIMATbHOM SHEPIUH NPY>KUHBI ¢ paOOTON CHUITBI TPEHHUSL.

Onpenenenue paboOThl CHIIBI TPEHUS MPH JIBUKEHUH TeJa M0 HAKJIOHHOMN TIOCKOCTH.

Paznen 3. Moaekyasipuasi pu3suka u TePpMOAUHAMMKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU MeoPpUU.

OCHOBHBIE TOJIOKEHMSI MoOJIeKyJIsapHO-KuHeTnyeckod Tteopun (MKT), ux onbiTHOE
obocHoBanue. uddysus. bpoyHoBckoe nBmkeHue. XapakTep ABMKEHHS M B3aUMOACHCTBUS
YacTHI BemecTBa. Mojenu CTPOCHHSI Ta30B, KUIAKOCTEH U TBEPIBIX Tel U OOBSICHEHHUE CBONCTB
BElleCTBA HAa OCHOBE A3TUX Mojenedl. Macca u pasmepbl Monekyn (atomoB). KomuuectBo
BeniecTsa. [locrossHHas ABoraapo.

TennoBoe paBHoBecue. TemmepaTypa u crocoObl e€ u3mepenus. lllkama temmnepaTyp
enbcus.

Monienb naeanbHOT0 raza B MOJIEKYJIIPHO-KMHETUYECKON TEOPUU: YaCTHUIIbI Ta3a JBUKYTCS
Xa0THUYECKHU U HE B3aUMOAECUCTBYIOT APYT C APYTOM.

['a3oBele 3akoHBI. YpaBHeHHe MenneneeBa—Kianeiipona. AOcomtoTHas Temieparypa
(wkanma Ttemmnepatyp KeneBuna). 3axon Jlanprona. M3omporecchl B uaealbHOM rase cC
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpencTaBieHre U30IPOILIECCOB: N30TEpMa,
u30Xx0pa, n3obapa.

CBs13b MEXKy 1aBIEHUEM U CPEIHEN KUHETUYECKOM YHEPIHEN MOCTYATEIBHOIO TEMJIOBOIO
JBUKEHHS MOJIEKYJI UJI€aIbHOTO ra3a (OCHOBHOE YPaBHEHHE MOJIEKYJIIPHO-KUHETUYECKON TeOpHH
UJICATHHOTO Ta3a).

CBs3b  aOCOJIIOTHOW  TeMmIepaTypbl TEPMOJMHAMHMYECKOW CHUCTEMBI CO  CpeaHei
KMHETUYECKOW SHEPTUEl MOCTYNATEIbHOIO TEIUIOBOTO IBUKEHUS €€ YaCTHIL.



TexHu4eckue YCTPOMCTBA M TEXHOJIOTHYECKHE IIPOIIECCHI: TEPMOMETp, Oapomerp,
MOJIy4YeHUE HaHOMATEPHUAJIOB.

Hemoncmpayuu.

Mopenu ABMKESHUS YacTHII BEIeCTBA.

Mopenb GpOyHOBCKOTO JIBUYKCHUS.

Buneoponuk ¢ 3anucbio peajbHOro OpOyHOBCKOT'O IBUYKEHUSI.

Juddysus xumkocTen.

Mognens onbiTa lllTepHa.

[IputspkeHne MOJIEKy.JI.

Moenu KpUCTaUIMYECKUX PEIETOK.

HabGmntonenue u ucciaenoBanue U30mpoLeccoB.

Yuenuueckuii 3xcnepumenm, nabopamopnsie padomel, nPAKMUKYM.

HccnenoBanue mnpoiiecca yCTAaHOBICHHS TEINIOBOTO PAaBHOBECHS IIPU TEIJIOOOMEHE MEXIY
ropsiuei U X0JO0JHOW BOJOM.

W3ydeHne W30TEpPMHUYECKOTO TMporecca (PeKOMEHIOBAHO HWCIIONb30BaHUEe MHU(POBOH
nabopaTopun).

N3yueHune n30X0pHOTro Impolecca.

N3yuenune nzobapHoOro npoiecca.

IIpoBepka ypaBHEHUS COCTOSIHUA.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmoaunamuueckas (T1) cucrema. 3aanne BHEIIHUX YCIOBHUH AJI1 TEPMOIMHAMUYECKON
cucteMbl. BHemnne u BHyTpeHHue napametpol. [lapamerpsl TepMOIUHAMUYECKONW CUCTEMBI KaK
CpEHUE 3HAYEHUSI BEJIMYMH, ONTMCHIBAOIINX €€ COCTOSIHHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Havyasio TepMoanHaMuku. CaMONpPOU3BOJIbHAS pefaKcalis TePMOAMHAMUYECKON
CHCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mogens wuaeanbHOro Tra3a B TEPMOJWHAMUKE — CHUCTEMA YpPABHEHHU: YpaBHEHUE
MenneneeBa—Knanelipona ¥ BbIpaKEHHE U1l BHYTPEHHEH >HEPruu. Y CIOBHUS NPUMEHUMOCTH
TOM MOJENN: HU3Kasg KOHUEHTpalUsi YacTUll, BBICOKME TeMmIleparypbl. BripaxeHnue nms
BHYTPEHHEHN SHEPTUU OJJHOATOMHOTO UEAIbHOTO ra3a.

KBa3zucrarnueckne u HECTaTUUECKUE MTPOLECCHI.

DneMeHTapHas paboTa B TepMoAHaAMUKe. Berancienue paboTsl o rpaduky mpoiecca Ha
pV-auarpamme.

Temnonepenadya kak crmoco® HW3MEHEHHS BHYTPEHHEH OHHEPruH TEepMOIMHAMUYECKOU
cucteMbl 0e3 coBepiieHus padoThl. KOHBEKIHS, TETUIONPOBOIHOCTD, N3ITyUYCHHUE.

KomnuectBo TemnoTel. TemIOEMKOCTh Tena. YIenbHas W MOJSpHAsA TEIUIOEMKOCTH
BelllecTBa. YpaBHeHHe Maliepa. YenbHas TeEIUIoTa CropaHus ToIuMBa. Pacuér kommyecTBa
TEIUIOTHI IpH Terwionepenaye. [lorstue 06 agnabaTHoM mpoiecce.

[TepBblit 3aK0H TepMOAMHAMUKH. BHyTpeHHss sHeprus. KomaruecTBo TEmoTs 1 paboTa Kak
MepbI U3MEHEHHUS BHYTPEHHEN YHEPTUN TEPMOJIUHAMHYECKON CHCTEMBI.

Bropoii 3akOH TEpMOJMHAMUKM JUII PABHOBECHBIX MPOLIECCOB: YEPE3 3aJaHHOE
PaBHOBECHOE COCTOSHHUE TEPMOIMHAMHYECKON CHUCTEMBI MPOXOIUT €AMHCTBEHHAas aauabara.
AOcoroTHas TeMIiepaTypa.

BTopo#i 3aK0H TepMOJIWHAMUKH I HEPABHOBECHBIX MPOIECCOB: HEBO3MOXKHO MEPENATh
TEIUIOTy OT OoJiee XONOMHOTO Tela K Oonee Harperomy Oe3 kommeHcanuu (Kmaysumyc).
HeobpaTuMocTs TIPUPOTHBIX TPOIECCOB.

[Tpunine! aeiictBus TenaoBbix MamuH. KIT/I.



MakcumanbHoe 3Hauenune KIIJI. [ukn Kapno.

DKOJIOTUYECKUE aCNEeKThl MCIIOIb30BaHUS TEIUIOBBIX JBUrareneil. TermnoBoe 3arpsi3HeHue
OKPYXaIOIIEH CPeAbL.

TexHu4ecKkue yCcTpoiCTBa U TEXHOJIOTMYECKUE IMPOLIECCHI: XOJOAWIBHUK, KOHAUIMOHED,
MU3eTbHBIA W KapOIOpaTOpHBIM JBUTaTeNu, MapoBas TypOuWHA, NOJYyYEHHE CBEPXHHU3KHX
TEeMIIepaTyp, YTWIU3ALMS «TEIUIOBBIX» OTXOJOB C UCIIOJIb30BAHUEM TEIUIOBOI'O HAacoca,
YTHIIN3AHS OMOOPTraHUIEeCKOTO TOTLTMBA AJIsI BEIPAOOTKH «TETUIOBOM» U 3JICKTPOIHEPTHUH.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl IPH aInadaTHueCcKOM paclIMpEHUH.

BospgyuHoe oruuso.

CpaBHeHME YJI€IbHBIX TEIJIOEMKOCTEH BEIIECTB.

CniocoObl U3MEHEHHSI BHYTPEHHEN SHEPIHH.

HccnenoBanue aquabaTHOro mpoiiecca.

KoMmbrorepHbie MOJIENH TETUIOBBIX JTBUTATENCH.

Yuenuueckuii sxkcnepumenm, nabopamopmusie pabomol, npaKmuKym.

N3mepenne yienbHON TEIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBAHUS BELIECTBA.

UccnenoBanue annadbaTtHOro mpoiiecca.

N3yuenre B3aUMOCBS3M IHEPTUU MEKMOJICKYJIIPHOTO B3aUMOJACHCTBHUS U TEMIIEpaTyphl
KUIEHUS KUAKOCTEM.

Tema 3. Azpecamnvie cocmoanusn eeujecmea. Dazoevie nepexoobi.

[TapooOpa3oBanue u KoHAeHcalus. Vcnapenwe wu KumneHue. YenabHas TeIUIOTa
napooOpa3oBaHusl.

Hacpiiennsle ¥ HeHachlllleHHblE mapbl. KadecTBeHHass 3aBUCUMOCTh IJIOTHOCTH U
JABJICHUSI HACBIIIEHHOTO Mapa OT TEMIEpaTypbl, UX HE3aBUCUMOCTh OT 00bhEMa HACHIIIICHHOTO
napa. 3aBUCUMOCTb TEMIIEPATypPbl KUIICHUS OT JaBJICHUS B KUJIKOCTH.

BnaxHocTts Bo3yxa. AOCOMIOTHAS U OTHOCUTEIIbHAS BIaXKHOCTb.

TBépnoe Teno. Kpucrannuueckue u aMmopdHbie Tena. AHM30TPOIUS CBOWCTB KPUCTAILIOB.
[TnaBrnenue u KpucTauU3anus. Y aenbHas TerioTa miaasienus. Cyonumarius.

Hedopmaruu tBEpHoro Tema. Pactskenune u cxxarue. Casur. Monyns HOnra. Ilpenen
yOpyTux aedopmanui.

TemoBoe pacuimpeHne KUAKOCTEH U TBEPABIX TN, 00BEMHOE U JTUHEHHOE pacUIupeHue.
AHTrapMOHHM3M TEIIJIOBBIX KOJIEOaHUI YacTHIl BEIIeCTBA KaK MPUYMHA TETIOBOTO PACIIUPEHUS Tell
(Ha KaYECTBEHHOM YPOBHE).

[Ipeo6pa3zoBanue FHEPTUH B (Pa30BBIX Mepexoax.

YpaBHeHHEe TEIIOBOTO OanaHca.

[ToBepxHOcTHOE HaTsKeHHE. KOapdUImeHT mMOBEepXHOCTHOTO HaTshKeHUs. KanunspHbie
saBieHud. [aBieHue noj NCKpUBIEHHON MOBEPXHOCTHIO xkuakoctH. opmyna Jlamnaca.

TexHudeckue YCTPOMCTBA M TEXHOJOTHYECKHME TIPOIECCH: IKUAKUE KPUCTAJUIBI,
COBPEMEHHBIE MaTepUaJIbI.

Hemoncmpayuu.

TennoBoe pacmmpeHue.

CBolicTBa HaChIIIEHHBIX MapOB.

Kunenue. Kunenue npu noOHMKEHHOM JaBJICHUU.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OnBITHI ¢ MBUIBHBIMH TNIEHKAMM.



CmauuBanue.

KanumnspHsele ssBneHus.

Mopaenu HEHBIOTOHOBCKOU JKUIKOCTH.

Crioco0Ob! U3MepEeHUsI BIaKHOCTH.

HccnenoBanne HarpeBaHUs U IUIABJICHUS KPUCTAIUIMYECKOTO BEILIECTBA.

Bunsr nedopmarmii.

Habmonenne mansix nedopmanui.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomsol, npaKmuKym.

N3ydeHune 3aKkOHOMEPHOCTEN UCTIaPEHUS KUAKOCTEH.

W3mepenue yaenbHOU TEeIUIOTHI IIIaBIEHUS JIbJA.

M3yuyeHue CBOMCTB HACBIIICHHBIX I1apPOB.

N3mepeHune abCOMOTHOM BIaXKHOCTH BO3/lyXa M OLIEHKA MaccChl 1apoOB B [IOMEILEHHUH.

N3mepenue ko3¢ puienTa NoBepxXHOCTHOIO HATSKEHHUS.

Uzmepenue moayns FOura.

HccnenoBanue 3aBUCUMOCTH JleOpMaIii PE3UHOBOTO 00pasiia OT MPHIOKEHHON K HEMY
CHUJIBI.

Pa3znea 4. diekTpoguHaAMUKA.

Tema 1. Inexmpuueckoe nove.

OnexTpuzauus Tea U e€ MposBIEHUs. DJIEKTpUUECKUil 3apsn. JIBa BHIa 3JE€KTPUUECKHUX
3apsan0B. [[poBOJHUKH, TUAIIEKTPUKH U IIOJTYITPOBOJHUKU. DJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsil.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiza.

B3aumopeiictue 3apsinoB. Toueunsie 3apsiabl. 3akoH KyoHa.

Onekrpuueckoe nojie. Ero aelicTBrue Ha 3J€KTPUUECKUE 3apsbl.

Hanpsok€HHocTh  anmekTpuueckoro mois. IlpoOueiii 3apsa. JluHuu HanpsEHHOCTH
NIEKTpUYECKOT0 NoJist. OHOPOIHOE IIEKTPUUECKOE MTOJIE.

[ToTeHIMaIbHOCTh ANEKTPOCTATUYECKOTO MOJs. Pa3HOCTh MOTEHIMANOB U HAIpsKEHHE.
IToTenumanbHas S3HEPrus 3apsiaa B AIEKTPOCTATUYECKOM 1oJie. [[oTeHIHnal 3J1eKTpoCTaTHYECKOTO
noJisl. CBsA3b HANPSDKEHHOCTU TOJIS U PAa3sHOCTH MOTEHLMAIOB Ul DJIEKTPOCTATUYECKOTO OIS
(KaK OZJHOPOAHOTO, TaK M HEOJTHOPOJHOTO).

[TpuHIMI CyneprO3UIIUH SJIEKTPUUECKUX MOJIEH.

[Tone ToueuHoro 3apsina. Ilone paBHOMepHO 3apsbkeHHOW cdepbl. Ilone paBHOMEpPHO
3apspkeHHOro mo o0bémy mapa. Ilome paBHOMEpPHO 3apsKEHHOM OECKOHEYHOM IIOCKOCTH.
KapTuns! mMHNAN HAIPSYKEHHOCTH ATUX NOJIEN M SKBUIIOTEHIIUAJIBHBIX TOBEPXHOCTEM.

IIpOoBOTHHUKY B JIEKTPOCTATHYECKOM IT0JIE. Y CIIOBUE PABHOBECUS 3aPsAJI0B.

JIMDNEKTPUKH B 3JIEKTPOCTATHYECKOM MOJ€E. J(ManeKkTpuyeckas MpOHUIAEMOCTh BEIECTBA.

Kongencarop. ONEeKTpOEMKOCTh  KOHJEHCATOpA. ONEeKTPOEMKOCTh  IJIOCKOIO
KOHJIEHCATOopa.

[TapaimenpHOe  coeauHeHne  KoHAeHcaTopoB.  IlocnmenoBatenbHOE — coeMHEHHE
KOH/JIEHCAaTOPOB.

OHeprus 3apsHKEHHOr0 KOHAEHCATOoPA.

JIBukeHME 3apsKEHHON YacTULBI B OAHOPOJHOM IEKTPUYECKOM I10JIE.

TexHu4eckue yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHI: JIEKTPOCKOIL, JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHHE JIEKTPOnpuOOpOB, KOHIEHCATOPHl, reHepaTop Ban ne
I'paada.

Hemoncmpayuu.

YCTpolcTBO ¥ PUHIUIT JCUCTBUA SJIEKTPOMETpA.



DIEKTPUYECKOE T0JIE 3aPSyKEHHBIX IIaPUKOB.

DNEKTPUYECKOE MOJIE IBYX 3aPSKEHHBIX IJIACTHH.

Monens anekTpocraTudeckoro reaeparopa (Ban e ['paada).

ITpOBOAHMKY B 3JIEKTPHUYECKOM IIOJIE.

DNEeKTpOoCTaTUYECKasl 3allUTa.

YCTpolCTBO U AEMCTBUE KOHJAECHCATOPA IMOCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IJIOCKOTI0 KOHJIEHCATOPA OT IUIOIIA M IUIACTUH, PACCTOSHUS
MEXy HUMH U JUDJIEKTPUYECKON IIPOHULIAEMOCTH.

DHeprus MEKTPUYECKOTO OIS 3apsyKEHHOTO0 KOHIECHCATOPA.

3apsaKa U pa3psiKka KOHAEHCAaTOpa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie pabomul, npaKkmuxym.

Onenka cul B3aMMOJEHCTBUS 3aPSKEHHBIX TEIL.

HaOnronenue npeBpalieHus SHEpruy 3apsKeHHOr0 KOHAEHCATOPa B SHEPTUI0 U3ITy4YEHUS
CBETOAMO/A.

W3ydeHue npoTekaHus ToKa B LIETIH, COJIEprKallel KOHIeH caTop.

Pacnpenenenne pa3HOCTM IOTEHUUAIOB (HANpPSDKEHUS) TpU  [OCIEI0BATEIbHOM
COEIMHEHUH KOHJIEHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPeE3 PE3UCTOP.

Tema 2. Illocmoannwiil 31eKmpuydecKuil mox.

Cuiia Toka. [1oCTOSIHHBIN TOK.

VYcnoBus CyniecTBOBaHMS IOCTOSIHHOTO —3JIEKTPUYECKOTO ToOKa. VMCTOYHMKM —TOKa.
Hampsoxkenne U u 31C é&.

3akon OMa a1 yyacTKa Lenu.

DNEKTPUYECKOE CONPOTUBIIEHHE. 3aBUCUMOCTb CONIPOTUBIICHNUS OJTHOPOJIHOTO IPOBOHUKA
OT €ro JUIMHBI U IJIOUIaId NOTIEPEYHOT0 CEUEHUs. Y I€IbHOE CONPOTUBIICHUE BEILIECTBA.

IlocnenoBarenpHOE, NapAIENbHOE, CMEIIAHHOE COEAVMHEHUE IPOBOJHUKOB. Pacdér
pa3BeTBIEHHBIX AeKTpudeckux meneil. [Ipasmna Kupxroda.

Pabota snekrpuueckoro Toka. 3akoH J[xoyns—JIenua.

MoIIHOCTB MEKTpUYECKOro ToKa. TernoBast MOIIHOCTD, BBIENsIEMAas Ha PE3UCTOPE.

O/1C u BHyTpEeHHEE COPOTUBIEHHE UCTOYHHUKA TOKa. 3aKOH OMa 1711 OJIHOM (3aMKHYTOI)
ANEKTPUYECKOM 1enu. MOINHOCTh UCTOYHMKA TOKA. KOpOoTKOE 3aMbIKaHHME.

KonzaeHncarop B 11enu NOCTOSHHOTO TOKA.

TexHnyeckue yCTpPONCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: aMIIEPMETP, BOJBTMETD,
peocTat, CUETYUK IEKTPUIECKON SHEPTUN.

Hemoncmpayuu.

M3mepeHue cuibl TOKa U HaIIPSHKEHHUS.

HccnenoBaHne 3aBUCUMOCTH CHJIBI TOKAa OT HANpPsDKEHUS JUIA  PE3UCTOpa, JIaMIIbl
HaKaJMBaHUS U CBETOAMOA.

3aBUCHUMOCTh COTPOTUBIEHUS IWIMHIPUYECKUX TMPOBOJHUKOB OT JJUHBI, IUIOHIAIU
MIOTIEPEYHOI0 CEUYEHUS U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT COITPOTUBIIEHUS ITPU IIOCTOSIHHOM HAIIPSIKEHHH.

[Ipssmoe m3mepenne DJIC. KopoTkoe 3amblkaHME TaJIbBAHUYECKOTO JIEMEHTA M OLEHKa
BHYTPEHHET0 COMPOTUBIICHHUSI.

Crioco0bl coeTMHEHHs ICTOYHUKOB ToKa, DJ[C Garapeii.

HccnenoBanue pa3HOCTH TOTEHIIMAJIOB MEXAY MOJI0CAMU HCTOYHHMKA TOKA OT CHJIBI TOKA B
LEIH.



Yuenuueckuit s3xcnepumenm, nabopamopnsie pabomst, npaKkmuKym.

HccnenoBanye CMEIaHHOIO COEIUHEHUS PE3UCTOPOB.

W3mepeHue yaeapHOro COnpoTUBIEHHS! IPOBOHUKOB.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HalPsDKEHUS JJIs JIaMITbl HAaKaJIUBaHHUSL.

YBenuueHue npezena u3MepeHus amrepmerpa (BoJIbTMETpa).

N3mepenne 3/1C 1 BHYTPEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

Hccnenosanue 3aBucumoctu J/]C rajibBaHUYECKOr0 3JIEMEHTA OT BPEMEHU IIPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIIMATIOB MEXAY MOJII0CAMU HCTOYHHMKA TOKA OT CHJIBI TOKA B
LEMH.

HccnenoBaHue 3aBUCMMOCTH T10JI€3HOM MOITHOCTH UCTOYHHUKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

OJNIeKTpUYecKasl MPOBOAMMOCTb pPa3JIMYHBIX BEUIECTB. OJEKTPOHHAs IPOBOJUMOCTH
TBEPABIX ~ METAJUIOB.  3aBUCHUMOCTb  COINPOTUBIEHUS  METALIOB  OT  TEMIIEpaTyphl.
CBepXIpoOBOAUMOCTb.

DJIEKTpUUYECKHI TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TpPUMECHass MPOBOAUMOCTh MOJIYIPOBOIHUKOB.
CsoiicTBa p—Nn-nepexona. IlomynpoBoiHUKOBbIE IPUOOPBI.

DNEKTPUYECKUH TOK B AJIEKTPOJIUTAX. DJIEKTPOJIUTUYECKAS TUCCOLMALUA. DIIEKTPOIIU3.
3akonbl dapazes A 3AEKTPOIIn3a.

OneKTpuueckuii TOK B Tra3ax. (CamMOCTOATENbHBIH M HECAMOCTOSITEIbHBIM pasps.
PaznuuHble TUIIBI CAMOCTOATENBHOTO pa3pana. Monuus. [1nazma.

TexHuueckue yCTpOHCTBa U IPAKTHMUECKOE IMPUMEHEHHUE: Ta30pa3psiiHble JIaMIIbL,
AJIEKTPOHHO-JIyueBasi TpyOKa, MOITyHpPOBOJHUKOBBIE MPUOOPHI: JHOA, TpaH3UCTOp, (hoToamuon,
CBETOJIMOJ, TalbBaHWKA, padUHUPOBAHWE MEAM, BBIIUIABKA AIIOMHHHS, OJICKTPOHHAS
MUKPOCKOTIHS.

Hemoncmpayuu.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB JIEKTPOJIUTOB.

3akoHsbl 3nekTpoau3a dapazes.

HckpoBoit pa3psaa ¥ NpOBOAMMOCTb BO3yXa.

CpaBHeHUE NPOBOIUMOCTH METAJIJIOB U MOJIYIIPOBOIHUKOB.

OnHOCTOPOHHSA MPOBOIUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomsl, npaKkmuxym.

HabGnronenue anexrponusa.

W3mepenue 3apsia OJHOBAJIEHTHOIO HOHA.

HccnenoBanue 3aBUCUMOCTH COITPOTUBIIEHUS TEPMOPEZUCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIbT-aMIIEPHON XapaKTEePUCTUKH AUO/A.

Du3n4ecKuil MPaKTUKYM.

Crioco0bl u3MepeHus (U3MUECKUX BEJTMYUH C MCIOIh30BAaHUEM aHAJIOTOBBIX U IHU(PPOBBIX
U3MEPUTENbHBIX TMPUOOPOB ¥  KOMIBIOTEPHBIX JIaTYMKOBBIX CHUCTeM. AOCOIIOTHBIE U
OTHOCHUTEIIbHbIE  TOTPEIIHOCTH  M3MepeHud  ¢uznyeckux BeauyuH. OleHKa TpaHUI]
MTOTPEUIHOCTEM.

[TpoBeneHue KOCBEHHBIX U3MEPEHUH, HCCIIEIOBAaHUH 3aBUCUMOCTEN (PU3HMUECKUX BEINYHH,
MPOBEpKa MPEATOKEHHBIX THMOTE3 (BHIOOP M3 paboT, ONMMCAHHBIX B TEMaTHYECKUX pazenax
«Y4eHHYECKHUI IKCIIEPUMEHT, JJa0OPaTOPHBIE Pa0OTHI, TPAKTUKYM) ).



MexnpeaMeTHbIe CBS3H.

Wzydenne kypca ¢usuku yriryon€HHoro ypoBHs B 10 Kimacce OCymIecTBISETCS C YYETOM
COJICPIKATEIBHBIX MEKIPEIMETHBIX CBS3€ C KypcaMH MaTeMaTUKH, OWOJIOTUH, XHMHUH,
reorpauu ¥ TEXHOJOTHU.

Mesicnpeomemmusvie nOHAMUA, C6A3AHHbBIE C UYUECHUEM MEMO008 HAYYHO20 NO3ZHAHUA:
SBJICHHE, HAy4HbIM (akr, rumores3a, (uznyeckas BEIMYMHA, 3aKOH, TeOpus, HaOJIroAeHuE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, MOJIEIIb, U3MEPEHUE, IOTPEILIHOCTU U3MEPEHUN, U3MEPUTEIIbHBIC
npuOopsI, udpoBas 1adopaTopus.

Mamemamuka: peIICHUE CUCTEMbl YypaBHeHWH. JIuHeliHas QyHkusa, napabona,
runepooa, ux rpaduku u cBoicTa. TpuroHomerpudeckue GyHKIMH: CHHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO. BEKTOpBI M MX MPOEKIUH Ha OCU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozua: mexanuueckoe JBUKEHHE B KUBOU mpupoae, 1uddysusi, ocMoc, TemI000MeH
JKUBBIX  OpPraHM3MOB, TEIUIOBOE  3arpsA3HEHHE  OKpY’Kalollell  cpedbl,  yTUIM3aLus
OMOOpPraHNYECKOro TOIIMBA JJISl BBIPAOOTKH «TEIUIOBOW» U 3JIEKTPOIHEPTUH, MOBEPXHOCTHOE
HATSHDKCHUE U KallWUIPHBIC SIBJICHUSI B IPUPOJE, HNEKTPUUECKUE SIBICHUS B )KUBOU MPUPOJE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MoJIsIpHasi Macca, MOoJIyYeHue HaHOMAaTepHUaJIoB, TEIJIOBbIE CBOMCTBA TBEPABIX TN, )KUJKOCTEH U
ra3oB, JKUJKHE KPHUCTAJUIbI, DJJEKTPUUECKHE CBOMCTBA METAJUIOB, 3JEKTPOIUTHYECKAs
JUCCOLIMAINS, TaJbBAaHUKA, JIEKTPOHHAS MUKPOCKOIIHS.

T'eozpaghus: BnaxxHOCTh BO3JlyXa, BETPBL, 0APOMETP, TEPMOMETP.

Texnonozua: npeodpa3oBaHue ABUKEHUN C HCIIOJIB30BAHUEM MEXAHHU3MOB, YUET CYXOro U
KUJKOTO TPEHHST B TEXHUKE, CTATUYCCKUE KOHCTPYKIHMH (KPOHINTEWH, peréryaTsie
KOHCTPYKIIMH ), UCTIOTIb30BaHUE 3aKOHOB COXPAaHEHUSI MEXaHUKHU B TEXHUKE (TUPOCKOII, BOJOMET
U JIpyrue), OBUTATeNh BHYTPEHHETO CropaHus, MapoBas TypOWHA, OBITOBOW XONOIWUJIHHUK,
KOHIWIIMOHEP, TEXHOJOTUU IIOJIyYEHHS COBPEMEHHBIX MaTepuaioB, B TOM 4HCIE
HAaHOMAaTepHalloB, ¥  HAHOTEXHOJOTMM,  JJEKTpPOCTaTHYecKas  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, Ta30pa3psTHBIC JTAMIIBI, TOTYTPOBOAHUKOBBIE TPUOOPHI, TalIbBAHUKA.



I[TNTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA ITPOI'PAMMBI 10 ®U3UKE HA YPOBHE
CPEJJHEI'O OBIIEI'O OBPA3OBAHUAJINMYHOCTHBLIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHUS yueOHOro mpeamera « DU3uKay JOIKHBI OTPaxaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOIIUXCSl PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEH
NO3ULMUEN JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHUEHTalUli, IO3UTHUBHBIX BHYTPCHHHX
yOexXeH!, COOTBETCTBYIOIIMX TPAJULHOHHBIM IIEHHOCTAM pOCCHiIlCKOro oOIiecTna,
paclIupeHre KU3HEHHOTO OIbITa U ONbITA JAEATEIBbHOCTH B IPOLIECCE pEaIn3allid OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

IrPa’kIaHCKOr0 BOCIIMTAHUSA:
e CchOPMHUPOBAHHOCTh TI'PAXJAHCKOW MO3MLUU OOYyYarollerocss Kak akKTUBHOIO U
OTBETCTBEHHOT'O WIEHA POCCUICKOro 00I11eCTBa;
® [PUHATHE TPAJUIHMOHHBIX OOIIEUETIOBEYECKUX TYMAaHHUCTUIECKUX U JIEMOKPATHYECKIX
IIEHHOCTEM;

® TOTOBHOCTb BECTH COBMECTHYIO JIEATEIBHOCTh B MHTEpPECAX I'Pa)kaHCKOro oOlIecTBa,

y4acTBOBAaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

® yMEHHE B3aMMOJCICTBOBATH C COLMAIbHBIMU HHCTUTYTAMH B COOTBETCTBUM C HX

(GYHKIUSAMU U Ha3HAUCHUEM;
® TOTOBHOCTb K T'YMAHUTAPHON U BOJIOHTEPCKOM JEATEIBHOCTH.
NATPHOTHYECKOI0 BOCIIUTAHUS:
e cpOpMHUPOBAHHOCTH POCCUNCKOMN IpaskJaHCKON UJIEHTUYHOCTH, NATPUOTU3MA;
® [ICHHOCTHOE OTHOILIEHUE K IOCYAapCTBEHHBIM CHUMBOJIAM, TOCTHXKEHUSIM POCCHUMCKHUX
yu€HBIX B 001aCTH (PU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:
e c(opMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUYECKOI0 IOBE/ICHUS;
® CrocoOHOCTb OLEHUBATh CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PELICHUS, ODUEHTUPYSICh
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B IEATEIbHOCTH YYEHOTO;
® OCO3HaHME JUYHOI'O BKJIaJa B IOCTPOEHHE YCTOMYUBOTO Oy IyILIErO.
ICTETHYECKOr0 BOCTIMTAHUA:
® DOCTETHMYECKOE OTHOUIEHHWE K MHpPY, BKJIKOYas 3CTETUKY Hay4dHOIO TBOPUYECTBA,
npucyliero Gpusnueckon Hayke.
TPYAOBOI0 BOCIIMTAHMSA:
® [UHTEpeC K pa3IuyHbIM cepam MpodecCHOHATBHONW AEATENbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (DU3MKON M TEXHUKOW, YMEHHE COBEPIATh OCO3HAHHBIN BBIOOp OyayIeit
npodeccuu U pearTn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE MIJIaHbI;

® TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U caMO0Opa3oBaHMIO B 00JacTH (HU3UKU Ha

IPOTSKEHUH BCEH KU3HU.
IKOJIOTHYECKOr0 BOCTIMTAHUA:

e copMHPOBAHHOCTH HKOJIOTMYECKON KYJbTYpbl, OCO3HaHHME IJIOOATBLHOTO XapakTepa

9KOJIOTHYECKUX MPooIIeMm;

® [JIJAHUPOBAaHUE M OCYLIECTBIIEHUE ACUCTBUN B OKPYXKAlOIIEH Cpelle Ha OCHOBE 3HAHMS

LeJIel YCTOMYMBOTO Pa3BUTHSI YETIOBEYECTBA;



paciup€HUC OIbITa ACATCIBHOCTHU 9KOJIOTHYECKOH HAImpaBJICHHOCTU Ha OCHOBC
HUMCIOIIUXCA 3HAHHH I10 (1)I/I?>I/IK€.

IHMEHHOCTU HAYYHOI'0O ITO3HAHUSA:

C(OPMUPOBAHHOCTh MMPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;
OCO3HAHHME LEHHOCTH HAYYHOH JEATEIIbHOCTH, TOTOBHOCTh B IPOLECCE H3YYEHUS
(GU3UKM  OCYIIECTBJIATH  TMPOEKTHYIO M  HMCCIEJOBATENbCKYIO0  JESTEIBHOCTD
WH/IMBUIYAJIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHBbIE YHHBeEPCAJIbHbIE YueOHbIE 1eHCTBUS
ba3oBble JJornyeckue JefcTBUA:

CaMOCTOSTEeNbHO (OPMYIHUPOBATh U aKTyalIU3UpPOBaTh MpoOIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTPEAEIATh LU JeSATEIbHOCTH, 33/1aBaTh apaMeTpPbl U KPUTEPUU UX TOCTHIKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH U TPOTHBOPEYHS B paccMaTpUBaeMbIX (PU3MUECKHX
SBJICHUSIX;

pa3zpabaTeiBaTh IUIAaH peHIeHHs NpoOJieMbl C y4€TOM aHalIM3a UMEIOIINXCS
MaTepHalbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JIE€ATEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEIISAM,
OLICHUBATh PUCKHU MOCIEICTBUI AESITEIBHOCTH;

KOOPAWHUPOBATh W BBINOJIHATH pabOTy B YCIOBHSX pPEANTBbHOTO, BUPTYaJbHOTO M
KOMOHMHUPOBAaHHOTO B3aUMOAECHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NPU PEILIEHUH )KU3HEHHBIX TPOOJIEM.

ba3oBble ncciaenoBarelbCKHe A€ CTBHS.

BJIQJICTh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATHAMH U METOAaMH (DU3HIECKON
HaYKH;

BJIQJICTh HABBIKAMH YI€OHO-HCCIIEIOBATEIILCKON U MPOCKTHOW ACSITEILHOCTH B 00J1aCTH
(GU3HKHM, CIMOCOOHOCTBIO W TOTOBHOCTBIO K CaMOCTOSITSIIBHOMY ITOMCKY METOJIOB
pemieHus 3aaad  (PU3MYECKOTO COJIEPKAHUs, TPUMEHCHHIO Pa3IMYHBIX METO/IO0B
MO3HAHUS,

BJIQJIETh BUJAAMU JIEATEIHHOCTH IO MOJYYEHHUIO HOBOTO 3HAHMSI, €r0 WHTEPIIPETAILINH,
peoOpa3oBaHUIO0 U IPUMEHEHHIO B PA3IMYHBIX YYEOHBIX CUTYAlUsIX, B TOM YUCIIE TPU
CO3aHUH YYE€OHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITH TTPHYMHHO-CJICICTBEHHBIC CBS3W M aKTyaJIM3UpPOBATh 3aJady, BBIJIBHTATh
TUTIOTE3Y €€ pelIeHUs, HAXOUTh apTyYMEHTHI JIJIS JIOKA3aTelIbCTBA CBOUX YTBEPKICHHM,
3aJ1aBaTh MapaMeTPhl M KPUTEPUH PEIICHUS;

AHAIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUS 3a7add pPe3yJabTaThl, KPUTUYECKU
OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHECHUE B HOBBIX YCIIOBHUSX;
CTaBUTH U POPMYITUPOBATH COOCTBEHHBIE 33]]a4l B 00pa30BaTEIbHON NESTENbHOCTH, B
TOM YHUCJIC TIPH U3yYSHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsM, OLIEHUBATh PUOOPETEHHBIHN OIIBIT,

YMETh MEPEHOCUTH 3HAHUS M0 (PU3MKE B MPAKTHUECKYIO 001aCTh KUZHEAEATEIbHOCTH;
YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIaCTeH;



BBIIBUT'aTh HOBBIC UACH, IIPEJIaraTb OpUriHaJIbHbBIC ITOAXOAblI U PCHICHU A,
CTaBUTb HpO6JIeMBI " 3a71a4i, JOITYCKArIIHUE aJIbTCPHATUBHBIC PCIICHUA.

PabGora ¢ unopmanmeii:

BJIQJICTh HABBIKAMH IOTYYCHHS HHPOPMAITUU (U3HUECKOTO COJICPIKAHUS U3 HCTOYHUKOB
pa3HbIX THIIOB, CAMOCTOSTEIILHO OCYIICCTBIISATH IOUCK, aHAJIM3, CHCTEMATH3AlMI0 U
HUHTEPIIPETALMIO HHPOPMALIMK Pa3IUIHBIX BUIOB U (DOPM MPEICTABICHHUS;

OIICHUBATH JOCTOBEPHOCTH HH(OpPMAIIHH;

UCIIOJIb30BaTh CPEJCTBA HH(POPMAIIMOHHBIX UM KOMMYHHUKAIIMOHHBIX TEXHOJOTHUH B
pCIICHUH KOTHUTHBHBIX, KOMMYHHMKATHBHBIX W OPraHU3alMOHHBIX 3a1ad ¢
coOnrofcHreM TpeOOBaHWUN DPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, THTHUEHBI,
pecypcocOepexeHusi, TPaBOBBIX M OJTUYECKUX HOPM, HOPM HH(OOpPMAMOHHON
0€e30I1aCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COJCpPKAHUS B DPA3IUYHBIX (dopmarax ¢ yd&Tom
Ha3HAYCHUS MHPOPMALMU U IEIECBOW ayJAMTOPUH, BBIOMpAs ONTUMAIBHYIO (OpMY
NPECTABICHUS U BU3yaIH3allHH.

KOMMyHHKaTHBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JelcTBHUA:

OCYIIECCTBIISATH OOIICHUE HA YPOKaX (DU3WKHU M BO BHE-YPOUHOU JESATCIILHOCTH,
pacrno3HaBaTh MPEATOCHUTKH KOHMIUKTHBIX CUTYAIlUH U CMATYaTh KOHMIUKTHI,
Pa3BEPHYTO W JIOTUYHO M3JIaraTb CBOKO TOYKY 3PEHHS C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEJCTB;

MMOHUMATh U UCIOJIb30BaTh MIPEUMYIIIECTBA KOMAHAHOW U MHIUBUIYATbHOU PabOTHI;
BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX JEHCTBUI ¢ y4€TOM OOIIUX MHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

MPUHUMATh LEIN COBMECTHOW AESATEIbHOCTH, OPraHU30BBIBATH M KOOPJIWHHPOBATH
JEUCTBUA MO €€ JOCTHUKEHUIO: COCTABJIATH IUIAH JACHUCTBHUH, PacupenensaTh pOIU C
y4ETOM MHEHHH YYaCTHUKOB, 00CYXIaTh pe3yJbTaThl COBMECTHOM pabOTHI;

OIICHWBATh Ka4yeCTBO CBOETO BKJIaJa M KaXJOro Y4YaCTHMKA KOMAaHIbI B OOIIWIA
pe3yabTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE IIPOEKTHI, OLIEHUBATh UAECH C IMO3ULUH HOBU3HBI, OPUTUHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh ITO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMYHBIX CUTyalUsX,
MIPOSIBIISITH TBOPUYECTBO U BOOOPAKEHHE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBIIATh MO3HABATEIbHYIO JI€ATEIbHOCTh B 00JaCTH (PU3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJISATH IUIAH PELIEHUs] pacYETHBIX W KAUECTBEHHBIX 3aj]ay, IUIaH
BBITMIOJTHEHUS MTPAKTUYECKOW pabOThl C yUETOM HMMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANTOYTECHHMIA;

JIaBaTh OLIEHKY HOBBIM CUTYAaIIUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JienaTh OCO3HAHHBIN BBHIOODP, apTyMEHTHUPOBATh €ro, OpaTh Ha ce€0s1 OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;



croco0CTBOBaTh (POPMHUPOBAHUIO M TIPOSBICHUIO DJPYAUIIMH B 001acTH (HHU3UKH,
MIOCTOSTHHO TTOBBIIIATH CBOW 00pa30BaTEeIbHBIN U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, 3MOUUOHAJIBHBIA HHTEJLJIEKT:

JlaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B ACATEIBHOCTh, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LEIIAM;

BJIAJCTh HABBIKAMU IIO3HABATEILHOW pPE(ICKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JIEHCTBUM U MBICIIMTENIBHBIX IPOLECCOB, UX PE3YIbTATOB U OCHOBAHUN;

UCTIOJIb30BaTh MPUEMBI pe(IICKCUU ISl OLICHKH CUTYAIlH, BEIOOpa BEPHOTO PEIICHUS;
YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS [10 UX CHUXKCHMUIO;
IIPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB JEATEIBHOCTH;
IpUHUMATh ceOsl, TOHMMAsl CBOM HEAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATH MOTHUBBI U apIYMEHTBI JPYTUX IIPH aHAJIU3€E PE3yJIbTATOB ACATECIbHOCTH;
IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKH.

B mpoueccce JOCTUKCHHUA JTMYHOCTHBIX PE3YyJIbTATOB OCBOCHUSA IIPOrpaMMBbl I10 (1)I/I3I/IK€ JJIsA
YPOBHA CPEOAHECTO 061_1_[61"0 06pa3OBaHI/I${ y 06yqa}0mnxc;1 COBCPHICHCTBYCTCA 3MOI_[I/IOHaJ'IBHBII71
HHTCIICKT, npez[nonarafomnﬁ C(bOpMPIpOBaHHOCTBZ

CaMOCO3HAHUS, BKJIIOYAIOUIEI0 CIOCOOHOCTh ITOHMMATh CBOE OSMOIHMOHAIBHOE
COCTOSIHWE, BUACTh HAIIPABIICHHUS PAa3BUTHSI COOCTBEHHOM AYMOIIMOHAIBHOM cepsl, OBITh
YBEpEHHBIM B ce0e;

CaMOpPEryJHpPOBaHUs,  BKJIIOYAIOIIET0  CAMOKOHTPOJb,  yMEHHE  HPUHUMATH
OTBETCTBEHHOCTbH 32 CBOE MOBEJICHUE, CIIOCOOHOCTh a/IalITUPOBATHCS K AMOIIMOHAIBHBIM
U3MEHCHUSIM 1 HPOSIBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEW MOTHBAIMH, BKIIOYAIONICH CTPEMIICHHE K JOCTH)KCHHIO LEJH M YCIIEeXy,
OINITUMHU3M, HHUIIMATHBHOCTh, YMEHHE JICHICTBOBATH, NCXO/ISl M3 CBOMX BO3MOXKHOCTEI;
OMITATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHMMAaTh SMOLMOHAIBHOE COCTOSIHUE JIPYTHUX,
YUUTHIBATh €r0 TPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COYYBCTBUIO H
COTICPESIKUBAHUIO;

COIIMAJIBHBIX HAaBBIKOB, BKJIOYAIOIIUX CIIOCOOHOCTD BBICTpanBaTb OTHOIICHHA C
JIPYTUMH JIIOJIbMU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peiiaTtbh KOH(IUKTHL.

I[TPEAMETHBIE PE3YJIbTATBI

K xonny o0yuenus B 10 knacce npeIMeTHbIE pe3yibTaThl HA YIIIyOJIEHHOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Yy 00YYaIOIINUXCS YMEHUM:

NOHUMATh pPOJIb (U3UKH B HKOHOMHMYECKOH, TEXHOJOTHYECKOH, 3KOJIOrMYEecKOH,
COLMAIIBHOM M ATUYECKOH cepax AEeaTeIbHOCTH YeIOBEKa, POJIb U MECTO (PM3HUKH B
COBPEMEHHOI HayYHOU KapTHHE MUPA, 3HAUEHUE ONTUCATENIBbHOM, CUCTEMAaTU3UPYIOIIEH,
OOBSACHUTENBHON M MPOTHOCTHYECKON (GYHKIMI (PU3NYECKOW Teopun — MEXaHUKH,
MOJIEKYJISIPHOM (PM3UKHU U TEPMOJUHAMUKY, POJIb (PU3MUECKOI TEOPUH B POPMUPOBAHUU
MpeJICTaBICHUN 0 PU3NYECKON KapTHHE MUPA;

pas3ynyarh yCI0BUS MPUMEHUMOCTH MOiesiel (PM3NYECKUX TN U MPOLECCOB (SABICHHM):
UHepIalibHas cucTeMa OTcuéra, abCONIIOTHO TBEPJOE TENO, MaTepuanbHas TOYKa,
PaBHOYCKOPEHHOE JIBUXKEHHE, CBOOOIHOE MaJieHne, abCOIIOTHO YyIpyras nedopmanus,
abCOJIIOTHO yIpyroe 1 aOCOIIOTHO HEYIIPYroe CTOJIKHOBEHUS, MOJEIH Ta3a, KUJIKOCTU



U TBEPAOro (KPUCTAJUIMYECKOTO0) Tella, UIealbHBIN a3, TOUEUHBIN 3aps, OAHOPOIHOE
AIIEKTPUYECKOE T10JIE;

pa3nuyarh YCIOBUS (TpaHHIBI, OONAaCTH) NPUMEHHUMOCTH (U3UUYECKUX 3aKOHOB,
NOHMMATh BCEOOIIMI XapakTep (yHAaMEHTAIbHBIX 3aKOHOB M OTPAaHUYEHHOCTH
UCII0JIb30BAaHUS YACTHBIX 3aKOHOB;

AQHAIM3UPOBATh M OOBIACHATH MEXaHMYECKHE MPOLECChl U SBJICHUS, HCIOJIb3Ys
OCHOBHBIE TMIOJIOKEHHMSI U 3aKOHBI MEXaHUKU (OTHOCHTEIBHOCTh MEXaHHYECKOTO
IBUXKEHUS, (OpPMYJIbl KMHEMAaTUKH PAaBHOYCKOPEHHOTO IBMXKEHHSI, MPeoOpa3OBaHUS
["anunes a1 CKOPOCTH U IEPEMELIEHUS, 3aKOHBI HbI0TOHA, TPUHLIUIT OTHOCUTEIBHOCTH
["anunes, 3aKOH BCEMUPHOIO TATOTEHUS, 3aKOHBl COXpPAaHEHHUsS UMIyJbca U
MEXaHUYECKOM 3HEPTUu, CBSA3b pabOThI CUJIbI C U3BMEHEHHEM MEXaHUYECKOM 3HEpruu,
yCIIOBUSL paBHOBECHS TBEPAOrO Teja), MPU STOM MCIHOIb30BaTh MaTeMaTHYeCKOe
BBIPQ)KEHUE 3aKOHOB, YyKa3blBaTh YCJIOBUS TNPHUMEHUMOCTH (PU3HUYECKUX 3aKOHOB:
npeoOpa3zoBanuii ['anmuies, BTOpPOro H TPEThero 3aKoHOB HproTOHa, 3aKOHOB
COXpaHEHHUs UMITYJIbCAa U MEXaHUYECKON 3HEpruu, 3aKOHA BCEMUPHOIO TATOTEHUS;
AQHAIU3UPOBATh U OOBSACHATH TEIIOBBIC MPOIECCHl U SBJICHUS, HCIOIb3Ys] OCHOBHbBIE
nonoxkeHus MKT u 3akoHbI MOTEKyIIpHON (PU3UKK U TEPMOJUHAMUKY (CBS3b IaBICHUS
UJeaNbHOIO ra3a CO CpEIHEW KUHETHYECKON SHepruedl TEeIUIOBOIO JBUKEHUS U
KOHIIEHTpaLUEHN ero MOJIEKYJI, CBSI3b TEMIIEPATYPhl BELECTBA CO CPEAHEN KHHETUUECKON
SHEpPrueil TEIUIOBOTO JBMIKEHMSI €r0 YacTHUl], CBS3b JaBJICHUS HUACAJIBHOIO Ta3a ¢
KOHILIEHTpaluel MOJIEKYJ U €ro TeMIiepaTypol, ypaBHeHue MenaeneeBa—Knanelipona,
MEPBBINA 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHHUS PHEPTHH B TEILJIOBBIX Ipolieccax),
IIPY 3TOM HCIIOJIb30BAaTh MAaTEMAaTUYECKOE BBIPAXKEHHUE 3aKOHOB, YKa3bIBATh yCJIOBUS
IIPUMEHNMOCTH ypaBHeHUs MenaeneeBa—KnaneipoHa;

aHAJTM3UPOBaTh U  OOBACHATH AJIEKTPUUECKUE SIBJICHHSA, MCIIONB3ysl OCHOBHBIE
MOJIO’KEHHUS M 3aKOHBI JIEKTPOIMHAMUKHU (3aKOH COXPAHEHHUS 3JIEKTPUYECKOIo 3apsija,
3akoH KyJloHa, HOTEHIMAIIBHOCTB MIEKTPOCTATUYECKOTO TOJIS, IPUHIIUI CYTIEPIIO3ULINH
AIIEKTPUYECKUX TOJIEH, TIPU ITOM yKa3blBas yCIOBUS NPUMEHUMOCTH 3aKkoHa KysoHa, a
TaK)K€ MPAKTUYECKH Ba)KHbIE COOTHOIICHHMsS: 3aKOHbI OMa Ui ydacTKa LeNnu U JJid
3aMKHYTOH 3JeKTpuyecKoi 1ienu, 3akoH /xoyns—Jlenna, npasuia Kupxroda, 3akoHsl
Ddapanes 171 2IEKTPOIU3A);

OTUCHIBATh (PU3UYECKHE MPOLECCHI U SIBJICHUS, MCIIONb3Ysl BEJIMYMHBI: MEpeMEIIeHHUE,
CKOPOCTb, YCKOPEHHE, UMITYJIbC T€Ja U CUCTEMBI TEJI, CHUJIa, MOMEHT CHJIbI, JaBJICHHUE,
NOTEHLIMANbHAsl SHEPrusi, KMHETHYecKas HHEeprus, MexaHuueckas sHeprus, padbora
CHUJIBI, IEHTPOCTPEMUTENIBHOE YCKOPEHHE, CHIIA TSKECTH, CUJIa YIIPYTOCTH, CUJIa TPEHUS,
MOIITHOCTb, SHEPT s B3aMMOJICHCTBHSI Tea ¢ 3eMIIEN BOJIU3U €€ MOBEPXHOCTH, SHEPTUs
ynpyroi aedopmMaru Mpy>XHHbBI, KOJIWYECTBO TEIUIOTHI, a0CONIOTHAs TemIleparypa
Tena, paboTa B TEPMOAMHAMUKE, BHYTPEHHSISI SHEPT U UI€ATBHOTO 0IHOATOMHOTO rasa,
paboTa wWIeaTbHOTO Ta3a, OTHOCHUTENbHAs BIAKHOCTH Bo3ayxa, KIIJ| wmaeambHOTO
TEIUIOBOTO JIBUTATEJs; IEKTPUUYECKOE I0Jie, HANPSXKEHHOCTh AJIEKTPUYECKOrO MO,
HaNpsDKEHHOCTH TOJISI TOYEYHOrO 3apsiia WM 3apsDKEHHOTO Ilapa B BaKyyMe M B
JUDJIEKTPUKE, MOTEHLHAN DJIEKTPOCTaTUYECKOrO TOJs, Pa3HOCTh IOTEHIIHMAJIOB,
ANEKTPOABIIKYIIAsl CHJIa, CUjla TOKa, HampsyKeHHE, MOLIHOCTh TOKA, 3JIEKTpUYecKas
€MKOCTb IJIOCKOTO KOHJEHCATOpa, COPOTUBJICHUE yUacTKa IEMH € 0CIIe10BaTEIbHBIM
U TapauIeIbHBIM COEAMHEHHEM PE3UCTOPOB, DSHEPIUs DJIEKTPUUECKOTO IOJIA
KOHJIEHCATOPa;



00BSACHATH OCOOCHHOCTH MPOTEKaHUs (PU3NUYECKUX SABJICHUI: MEXaHUYECKOE ABMKECHUE,
TEIUIOBOE ABM)KEHHE YACTHI] BEIIECTBA, TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JIBUYKEHUE,
muddy3us, ucnapeHue, KUINCHWEe W KOHACHCAIWS, IUIABIIEHWE M KPUCTAJUTH3AIUS,
HAaIllPaBJIEHHOCTh  TEIUIONEPENayd, JJIEKTpU3aUMUs T, SKBUIIOTEHUHAIBHOCTh
MTOBEPXHOCTH 3aPS’KEHHOI'O TPOBOJIHUKA;

IIPOBOJUTH HCCIIEIOBAHHE 3aBUCHUMOCTH OIHOW (PU3MYECKON BETUYMHBI OT JIPYroil C
WCIIOJIb30BAHUEM TMPSMBIX H3MEPEHUH, MpPU HSTOM KOHCTPYHUPOBaTh YCTAHOBKY,
¢bukcupoBaTh pe3yJbTaThbl MOJTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUIE
rpadukoB ¢ y4€TOM aOCONIOTHBIX IMOTPENIHOCTEH H3MEPEHHiA, JIeNaTh BBIBOJABI IO
pe3yJibTaTaM UCCIICIOBAHUS;

IPOBOAUTH KOCBEHHBbIE H3MEpPEHUs (PUINYECKUX BEJIMYUH, IMPU ITOM BBIOHpATH
ONTUMANBHBIA METOJ W3MEPEHHUS, OICHUBATh aOCONIOTHBIE W OTHOCHUTEIIbHBIC
MOTPEUTHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

IIPOBOJIUTH OTIBITHI IO MTPOBEPKE MPEIOKEHHON TMIIOTE3bI: JIAHUPOBATh SKCIEPUMEHT,
coOupaTh FIKCIEPUMEHTAIBHYI0 YCTAHOBKY, aHAJIM3UPOBATh MOJIYYCHHBIE PE3YJIbTAThI U
JIETIaTh BBIBOJ O CTATYCE MPEIJIOKEHHON TUIIOTE3bI;

cobmo1aTh mpaBmiia 0€30MaCHOTO TpyAa MpU MPOBEACHUU HCCIEAOBAaHUN B paMKax
y4eOHOTr0 SKCIEPUMEHTa, MPAKTUKyMa W y4eOHO-UCCIIEIOBATEIbCKOW U MPOCKTHOMN
JESTCIIBHOCTH C WCIOJIb30BAHUEM HM3MEPHTEIBHBIX YCTPOWCTB H JIAOOPATOPHOTO
000pyaOBaHNUS;

pelaTh pacu€THbIC 337a4H C SIBHO 33JJaHHON U HESIBHO 33JaHHOMN (PU3MYECKON MOIETIBIO:
HA OCHOBAaHMM aHalW3a YCJIOBUS OOOCHOBBIBATH BBIOOP (PHU3UYECKOW MOJEINH,
OTBeuarolIeil TpeOOBaHUAM 3a/1a4H, IPUMEHAITH (GOPMYJIBbL, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTyJIaThl (U3UYECKUX TEOPUH TMPU HCIIOJIB30BAHUM MATEMAaTHUYECKUX METOJIOB
pelIeHusT 3a]ady, MPOBOJUTH pAacYEThl HAa OCHOBAHUM HWMEIOUIUXCS JTAHHBIX,
AQHAJIM3UPOBATh PE3YJbTaThl M KOPPEKTUPOBATh METOJbl pEHIEHUS C Y4ETOM
MOJIyYEHHBIX PE3YJIbTATOB;

pemaTh KaueCTBEHHBIC 3a/1auu, TPEOYIOIIe MPUMEHEHUSI 3HAHUN U3 Pa3HBIX Pa3JieioB
Kypca (U3MKH, a TakKe HHTETpallMd 3HAHUW U3 JPYTHX MPEIMETOB €CTECTBEHHO-
HAay4YHOT'O IMKJA: BBICTPAMBATH JIOTMYECKYIO LEMOYKY PACCyKICHUW C OMOpPOM Ha
W3Yy4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SBJICHHUS;

HCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS JUIsl OOBSICHEHUS! OCHOBHBIX MPUHITUIIOB PaOOTHI
U3MEPUTENbHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUYECKUX MPOIIECCOB;
MPUBOIUTH MPUMEPHI BKIIAJa POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAyKH, B OOBSICHEHHE TPOIECCOB OKPYKAIOIIEr0 MHpA, B pPa3BUTHE TEXHUKH U
TEXHOJIOTHIi;

aHAJIM3UPOBAaTh W  OILICGHUBATh TOCIEACTBUS OBITOBOM ¥  MPOU3BOJICTBEHHOU
NESTENIbHOCTH YeJOBEKa, CBSI3aHHOW ¢ (DU3MUECKUMH TMPOIecCaMu, C TO3HUIIHMA
3KOJIOTUYECKOM 0€30macHOCTH, MPECTAaBICHU I 0 palMOHAIIBHOM
MPUPOAOIIOIB30BAHUM, A TAKKE PA3yMHOM MCIOJIb30BAHUM NOCTHKEHUN HAyKH M
TEXHOJIOTHH JIJIs TaTbHEHUIIEro pa3BUTHS YEI0BEYECKOTO OOIIIECTBa;

MPUMEHSTh pa3UYHbIE CTIOCOOBI paboThI ¢ MHpopMaluei (HU3HUECKOTO COIepPKaHuUs C
UCTIONIb30BAaHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX  TEXHOJIOTUW, TpU ITOM
HCIIOJIb30BaTh COBPEMEHHBIE HHPOPMAITMOHHBIE TEXHOJIOTHH I TIOUCKA, TIepepaboTKu
U TPEIbSBICHUS YI€OHON M HAYYHO-TIOMYJIAPHON WH(POPMAIINH, CTPYKTYPUPOBAHUS U



UHTEpIpeTanuyd WHHOPMAIMH, MTOTYYSHHON U3 Pa3InYHBIX HCTOYHHKOB, KPUTHUECKU
AHATM3UPOBATh MONydaeMyr0 WH(GOPMAIUIO U OIEHUBATh €€ JOCTOBEPHOCTh KaK Ha
OCHOBE UMEIONINXCS 3HAHUMN, TaK M HA OCHOBE aHAJIN3a UCTOYHUKA NH()OPMAIINH;
NPOSIBJIATE OPraHM3allMOHHBIE ¥  TI03HABaTENIbHBIE YMEHHUS CaMOCTOSTEIBHOTO
npuoOpeTeHUs] HOBBIX 3HAaHUH B TIPOIECCE BBIMOIHEHUS IMPOCKTHBIX W Y4eOHO-
UCCIIEIOBATEIILCKUX Pa0OT;

paboTath B TpyIIe C WCIOJHEHUEM Pa3IUYHBIX COIHMAIBHBIX POJICH, TUIAHUPOBATH
paboTy TpyMNIbl, paIMOHAIBLHO pACHPEACTATh JCATEIBHOCTh B HECTAaHIAPTHBIX
CUTYallUsX, aJIcKBaTHO OIICHUBATH BKJIAJ KAXKIOTO M3 YYACTHUKOB TPYMIIBI B PEIICHUE
paccMaTpuBaeMoid MPOOIIEMEI;

OPOSIBJIATE  MOTHBAIMIO K  Oyaymed npodecCHOHAIbHOW — JEATENBHOCTH  I10
CHEIHUABHOCTIM (PH3UKO-TEXHUIECKOTO TPODUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBO 4acos
Ne HaumeHoBaHue pa3iesioB U TeM dyeKkTpoHHbIe (LM pPOBbLIE)
Kontpoabubie IlpakTuueckue
n/n NporpamMmMbI Bceero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pasnen 1. HAYUHBIN METO/ ITIO3HAHUS ITPUPO/IbI
11 Hayunslii MeTO O3HAHUS IPUPOBI 6 1 1
Uroro no pazneny 6
Pazgen 2. MEXAHUKA
2.1 Kunemartuka 10 2 http://tichonova.21413s24.edusite.ru/p36aal.html
29 JluHamuka 10 http://vlad-ezhov.narod.ru/zor/p4aalhtml
23 3AKOHBI COXPAHEHHS B MEXAHHKE 10 1 http://falskskb.net/motlon-wdeo.html.
http://interneturok.ru/ruschool/physics/11-klass
http://www.trizway.com/art/book/370.html
2.4 Cratuka TBEpAOTrO TENa 5 1

Hroro no pazneny 35

Pasnea 3. MOJIEKYJIAPHASA ®U3NKA U TEPMOJIUNHAMUKA

OCHOBBI MOJIEKYJIIPHOKMHETHIECKON http://tichonova.21413s24.edusite.ru/p36aal.html
3.1 15 1
TEOpHUU http://vlad-ezhov.narod.ru/zor/p4aalhtml
3.2 TepmoauHamuka. TerIoBbIC MAIIHHBI 20 1 http://askskb.net/motion-video.html
http://interneturok.ru/ruschool/physics/11-klass
3 3 ArperaTHbIe COCTOSTHHSI BEIIIECTBA. dazoBEIC 14 1 httD//WWWtI'IZW&IVCom/art/bOOk/370htm|
' HEPEXOIbI
Hroro no pazneny 49

Pazpnen 4. DJJIEKTPOAUHAMUKA
4.1 DJeKTpUYecKoe MmoJie 24 1 http://tichonova.21413s24.edusite.ru/p36aal.html



http://tichonova.21413s24.edusite.ru/p36aal.html
http://vlad-ezhov.narod.ru/zor/p4aalhtml
http://askskb.net/motion-video.html
http://interneturok.ru/ruschool/physics/11-klass
http://www.trizway.com/art/book/370.html
http://tichonova.21413s24.edusite.ru/p36aal.html
http://vlad-ezhov.narod.ru/zor/p4aalhtml
http://askskb.net/motion-video.html
http://interneturok.ru/ruschool/physics/11-klass
http://www.trizway.com/art/book/370.html
http://tichonova.21413s24.edusite.ru/p36aal.html

4.2 IToCTOSHHBIN IEKTPUUECKUI TOK 24 1

http://vlad-ezhov.narod.ru/zor/p4aalhtml

4.3 Toxu B pa3nmuyHBIX cpenax 6

http://askskb.net/motion-video.html

http://interneturok.ru/ruschool/physics/11-klass

http://www.trizway.com/art/book/370.html

Wroro no pazneny o4

Pazzen 5. PUSUUECKUA IPAKTUKYM

5.1 Ou3nyecKuil NpakTUKyM 16 16
Hroro mo paszneny 16
PezepBHOE Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 170 10 17
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