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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no pusmke 6a30BOro ypoBHS Ha YPOBHE CpEIHETO OOIIero 00pa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHHUH U TpeOOBaHMI
K pe3yJibTaTaM OCBOEHUSI OCHOBHOW 00pa3oBaTeNibHOM nporpammsl, npeactabieHHbIx B DI'OC COO, a Takxe ¢ yuétom QenepaibHON
paboueii mporpaMMbl BOCIIUTAHUS M KOHLICTIIIMY MpernoiaBanus yueoHoro npeamera «Pusnkay B 00pa30BaTEIbHBIX OpraHU3aIUsIX
Poccuiickoii @enepaluy, pean3yonmX OCHOBHbIE 00pa3oBaTebHble IporpaMmbl. CofepaaHue MPOorpaMMbl 10 (PU3HKE HAMIPABICHO Ha
(bopMHpOBaHNE €CTECTBEHHOHAYYHOU KapTUHBI Mupa ooydatomuxcs 10—11 knaccoB npu o0ydyeHnu ux pusmnke Ha 0a30BOM YPOBHE Ha
OCHOBE CUCTEMHO-/IEATEIbHOCTHOrO noaxoa. Ilporpammano ¢usuke coorserctByeT TpedoBanusmM @I'OC COO k miaHupyeMbIM
JMYHOCTHBIM, IPEAMETHBIM U METAIIPEIMETHBIM pE3yJIbTaTaM O0yUEHUs, a TAK)KE YUUThIBAET HEOOXOUMOCTD peasln3alluu
MEXIPEIMETHBIX CBSI3€H (PU3MKU C ECTECTBEHHOHAYYHBIMU yU4e€OHBIMU IIpeaMeTamMu. B Hell onpeaenstoTcs OCHOBHBIE LIETTU U3yUEHUs
(U3MKHN Ha ypOBHE CPEIHEro 00111ero 00pa3zoBaHus, INIAHUPYEMbIE PE3YIIbTaThl OCBOECHUS Kypca (PU3UKHU: TUUYHOCTHBIE,
MeTarpeMETHbIE, TPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

IJIaHUPYEMBIE pPe3yJIbTaThl OCBOECHUS Kypca (PU3UKK HAa OA30BOM YPOBHE, B TOM YHUCIIE MPEAMETHBIE PE3ybTaThl IO roAaM O0y4eHHUS;
cozepxkanue yueoHoro npeamera «dusuka» no rogam oOydeHHs.

[Iporpamma 1o gpu3rKe MOKET OBITh UCIIOJIH30BAHA YUUTEISIMU KaK OCHOBA

JUTSL COCTaBJIEHUs CBOMX pabounx nporpamm. [Ipu pazpaboTke paboueit nporpaMmbl B TEMATUYECKOM IIJITAHUPOBAHUH JIOJKHBI OBITh
YUTE€HbI BOBMOXXHOCTH MCIOJIb30BAHUS SJIEKTPOHHBIX (LIU(PPOBBIX) 00pa30BaTENbHBIX PECYPCOB, SIBISIOIIUXCS YYEOHOMETOIUYECKUMU
MaTepuagamMu (MyJIbTUMEIUIHbBIE IPOTPaMMBbl, JJIEKTPOHHbIE YUE€OHUKU U 3aJaYHUKH, FJIEKTPOHHbIE OMOIMOTEKH, BUPTYaJIbHbIC
nabopaTopuu, UTPOBBIE MPOTPAMMBI, KOJUIEKIINH IIU(PPOBBIX 00pa30BaTEIBHBIX PECYPCOB), PEATU3YIOIIUMEU JUIAKTUIECKUE
BO3MO>XHOCTH MH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, CO/lepKaHne KOTOPBIX COOTBETCTBYET 3aKOHOIaTEIbCTBY 00
00pa3oBaHUH.

[IporpamMma no pu3mKe He CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENCH U MPEIOCTABISIET BOZMOXKHOCTD JIJISl peaM3alui pa3IudyHbIX
METOJIMYECKUX MOAXO0JI0B K OpraHU3aly 00y4eHUsl (PU3MKe IpU YCIOBUU COXpaHEHUs 005A3aTeIbHON YacTH COJIep KaHus Kypca.
du3rKa Kak Hayka o HanOoJiee oOLIMX 3aKOHAX MPUPOJIbI, BRICTyNAsl B KAUECTBE YUEOHOTr0 MpeAMETa B IIKOJIE, BHOCUT CYILIECTBEHHbBIN
BKJIQJl B CUCTEMY 3HaHM 00 okpy:xatoiiemM mupe. [LIkonbHbINA Kype GU3HKN — CUCTEMOOOPA3YIOIINA JIJIsl €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEAMETOB, MOCKOJBKY (PU3NYECKHE 3aKOHBI JI€KAT B OCHOBE MIPOLIECCOB U SIBIICHUM, N3y4aeMbIX XUMHEH, Onooruei,
¢usnueckoit reorpadueii u actponomueit. Mcronb3zoBanue U akTUBHOE TPUMEHEHUE (GU3UUECKUX 3HAHUN ONpeesieT XapakTep u
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B c(hepe SHEPreTUKH, TPAHCIIOPTA, OCBOCHUSI KOCMOCA, TTOJIyYeHHUS] HOBBIX MaTEpHUATIOB

C 3aJJaHHBIMU CBOMCTBaMU U Apyrux. M3ydyenune pu3nku BHOCUT OCHOBHOM BKJIaJ B ((OPMUPOBAHNUE €CTECTBEHHO-HAYYHOU KapTHUHbI
Mupa oOydaromuxcs, B GopMupoBaHre YMEHHUI IPUMEHATh HAYYHBIA METO/1 MIO3HAHUS TIPU BBHIOJIHEHUH MU YYEOHBIX HUCCIIEIOBAHUN.



B ocHOBy Kypca pu3uku 17151 ypoBHS CpeIHEr0 001Iero o0pa3oBaHusl MOJIOKEH Psijl UJiel, KOTOPhIE MOKHO paccMaTpUBaTh Kak
IPUHIHUIIBI €0 MIOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KYpC SIBIISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COACPKUT MaTEpHUall U3 BCEX Pa3fesioB
(U3HUKHY, BKIIIOYAET KaK BOMPOCHI KJIACCUYECKOM, TaKk M1 COBPEMEHHOMN (U3HKHU.

Hoes eenepanuzayuu. B cOOTBETCTBUY ¢ HEl MaTepHall Kypca GU3HKU 00beAUHEH BOKPYT (hU3ndecKux Teopuid. Bemymum B Kypce
aBIsieTcs: GOPMUPOBAHUE TIPEJICTABICHUN O CTPYKTYPHBIX YPOBHSAX MaT€pPUH, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE€ peanusanus npeanoiaracT UCIoJIb30BaHUE TYMaHUTAPHOTO TOTEHIaNa (PU3MIeCcKOil HayKH, OCMBICIICHUE
CBSI3M pa3BUTHUs (DU3HUKHU C pa3BUTHEM OOIIECTBA, & TAKKE C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMH U HKOJIOTUYECKUMU TPOOIeMaMHu.
Hoes npuxnaonou nanpasnennocmu. Kypc pu3uku mpeamnosiaraeT 3HakOMCTBO C IIUPOKUM KPYTOM TEXHUYECKHX U TEXHOJIOTUYECKUX
MIPUJIOKEHUN U3YYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonozuzayuu peannsyeTcsi IOCPEICTBOM BBEACHUSI 3JIEMEHTOB COJIEPKaHuUs, MOCBAIEHHBIX 3KOJOTHYECKUM IpolIemMam
COBPEMEHHOCTHU, KOTOPBIE CBSA3aHbI C Pa3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKKe 00CYKIeHUS POoOJIeM palliOHAIBHOTO
IPUPOIOTIOIB30BAHUS M KOJOTHUYECKON OE301MaCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMH Kypca (PU3UKU Ha YPOBHE CPEIHEr0 001Iero oo0pa3oBaHus ABIAIOTCS (pusnueckue Teopuu (GopMHpOBaHUE
MIPEJICTABICHUIA O CTPYKTYpPE MOCTPOCHUS PU3NIECKON TEOPUH, POJU PyHIAMEHTAIBHBIX 3aKOHOB M MPUHITUIIOB B COBPEMEHHBIX
MPEACTABICHUSIX O MPUPOJIE, TPAHUIIAX TPUMEHUMOCTH TEOPHA, ISl ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJIEHUI U TIPOLIECCOB).
CucTeMHO-IesTeNbHOCTHBIN OAX0/1 B Kypce (PM3UKU peain3yeTcsl MPEXkAe BCEro 3a CYET OpraHU3aluy SKCIIEPUMEHTAIIbHON
AesTeNIbHOCTH 00y4daromuxcs. [{is1 6a30Boro ypoBHs Kypca pU3UKH — 3TO HCIIOIb30BAaHUE CUCTEMBI (DPOHTATIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U J1a00PaTOPHBIX pabOT, KOTOPBIE B MpoTrpaMMe o GU3UKe 0OOBEAMHEHBI B OO CIIUCOK YYCHUYECKUX MPAKTHUECKUX
paboT. Brienenue B yka3aHHOM IepeyuHe J1abopaTOPHBIX padOT, MPOBOAUMBIX I KOHTPOJISI U OLEHKHU, OCYILIECTBISETCS YYaCTHUKaMH
00pa3oBaTeNbLHOTO MPOIIecca UCXOI U3 OCOOCHHOCTEN TJIaHUPOBAHMS M OCHAIeHUs kaOuHeTa ¢usuku. [Ipu 3ToM obecnieunBaercs
OBJIaJICHHE 00YYAIOIIUMHUCA YMEHUSIMH NTPOBOJUTH KOCBEHHbBIE U3MEPEHHU S, UCCIIEOBAHMS 3aBUCUMOCTEN (PU3NYECKUX BETMYUH U
MIOCTaHOBKY OIIBITOB O ITPOBEPKE MPEITIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yAENsIeTCs PEeIICHUIO paCUETHBIX U KaYeCTBEHHBIX 3aAa4. [Ipu 3ToM 11t pacy€THBIX 3a71a4 MPUOPUTETOM SIBIISIFOTCS
3a/layy C SIBHO 33JJaHHOW (PU3UYECKON MOJIEIIbIO, MO3BOJISIONINE IPUMEHATh U3yYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJTHOTO
pazziena Kypca, Tak U MHTETpUpYs 3HaHUS U3 Pa3HBIX pa3zenoB. s KaueCTBEHHBIX 3a/1ay MPUOPUTETOM SBJISIOTCS 3a/laHUs Ha
00BsACHEHHE NMPOTEKaHUs (PU3NYECKUX SBJICHUHN U MPOLECCOB B OKPYKAIOIIEH KU3HU, TPEOYIOIIHe BbIOOpa (PU3NUECKON MOJIETH s
CUTYaIIMH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBetcTBUM ¢ TpeboBanussMu OPI'OC COO k MaTepralibHO-TEXHUUYECKOMY 00€CTIEUeHHUI0 YUEOHOTO Tpoiiecca 6a30Bblid YPOBEHb
Kypca (pU3HMKu Ha ypOBHE CPEIHETO 00111eT0 00pa30BaHuUs I0HKEH U3Y4aThCsl B YCIOBUSIX MPEIMETHOTO KaOuHeTa (DU3UKHU WU B



YCIIOBUSIX UHTEIPUPOBAHHOTO KaOMHETa IPEIMETOB €CTECTBEHHO-HAY4YHOT0 1I1KiIa. B kaOnHere pu3nku JOHKHO OBITE HEOOXOAUMOE
JabopaTopHOE 000pYyI0BaHUE JUIsl BHIIIOJIHEHUS YKa3aHHBIX B IIporpamMMe 1o (GU3UKe YYEHUYECKUX NMPAKTUYECKUX padoT U
JE€MOHCTPALIMOHHOE 000PYAOBAHHUE.

JleMOHCTpalnoOHHOE 000py10BaHuE (GOPMUPYETCS B COOTBETCTBUM C IPUHLIUIIOM MUHUMAJIBHOW JJOCTaTOYHOCTU U OOECIIEUNBAET
MOCTaHOBKY MEPEUYHCICHHBIX B MPOrpamMMe 1o (U3HUKe KIIOUEBBIX JEMOHCTPAIMNA I UCCIIEIOBAaHUS H3yYaeMBbIX SIBJICHUM U TIPOIIECCOB,
SMIUPUYECKUX U (PyHAAMEHTATBHBIX 3aKOHOB, UX TEXHHUUECKUX MpuMeHeHui. JlabopatopHoe o6opyoBaHue ISl YYCHHUECKUX
MPAKTHYECKUX paboT GOpMHUPYETCs B BUJIE TEMATUYECKUX KOMITJICKTOB M 00€CTIEYMBACTCS B pacu€Te OJTHOTO KOMILIEKTa Ha JIBYX
oOyuaromuxcs. TemaTrnueckne KOMIUIEKTHI JJa00paTOPHOTO 000PYI0BaHUS TOJKHBI OBITH TOCTPOCHBI HA KOMITJIEKCHOM HCIOJIb30BaHUN
aHAJIOTOBBIX U IU(PPOBBIX TPUOOPOB, a TAKKE KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B BUJIE ITU(PPOBBIX JTa00OpaTOPHUii.

OCHOBHBIMHU 1IEJIIMU U3y4Y€HHUs PU3UKHU B 001IEM 00pa30BaHUHU ABJIAIOTCS:

(dbopMHpOBaHNE UHTEPECA U CTPEMIICHHS 00YYAIOIIUXCS K HAYYHOMY M3yUEHUIO IPUPO/Ibl, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE NPECTABICHUN O HAYYHOM METOE MMO3HAHUS U (POPMUPOBAHUE UCCIEAOBATEIBCKOTO OTHOILEHUS K OKPY>KAIOIIUM SIBJICHUSIM;
(GbopMHpOBaHNE HAYYHOTO MUPOBO33PEHMSI KaK pe3yJIbTaTa U3y4eHHs] OCHOB CTPOEHHUSI MaTepUU U (QyHIaMEHTAJIbHBIX 3aKOHOB (DPM3UKH;
(dbopMHpoBaHUE YMEHUI OOBSACHATH SIBJICHUSI C UCIIOJIb30BaHNEM (PU3NYECKUX 3HAHUM U HAyYHBIX JI0Ka3aTEIbCTB;

(dbopMUpOBaHUE PECTABICHUNA O posi (UKUKH JUIsl pA3BUTHS JPYTUX €CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTrkeHne ITUX Lenel 00ecreunBaeTcs pelIeHueM CIIEIYIOIUX 3a7a4 B IpoLecce U3y4eHHs Kypca GU3MKHU Ha YPOBHE CPEIHETO
00111er0 00pa3oBaHUs:

MpUOOpPETEHNE CUCTEMBI 3HAaHUI 00 00X PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUAX, BKIIIOUas MEXAHHUKY, MOJIEKYJISIPHYIO
($uU3HUKy, SNEKTPOAUHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI acCTpO(DU3UKH;

(dbopMHUpOBaHUE YMEHUN TPUMEHSATH TEOPETUUECKUE 3HAHUS JJI1 OOBSICHEHUS (PU3MUECKUX SABJICHUM B PUPOJIE U AJI IPUHATHUSA
MPAKTUYECKUX PEIICHUHN B MOBCEIHEBHOW KU3HU;

OCBOEHHME CIOCOOOB pEUICHUS Pa3IMYHbIX 33/1a4 C IBHO 33JIaHHON (PM3HUECKOU MOJIEINbIO, 3a1a4, MOAPa3yMEBAIOLIUX CAMOCTOSATEIbLHOE
co3JlaHue (PU3HIECKON MOCIH, aJICKBATHOM YCIOBHSM 3aJ1auu;

NOHMMaHUE (PU3HUYECKHUX OCHOB U MPUHIIMIIOB AEHCTBUS TEXHUUECKUX YCTPOMUCTB U TEXHOJOTUYECKUX MTPOLIECCOB, X BIUSHUS HA
OKPYXKAIOILYIO CPEAY;

OBJIaJICHHE METO/IaMU CaMOCTOSITENIbHOTO IJIAHUPOBAHUS U MPOBEACHUS (PU3NUECKUX SKCIIEPUMEHTOB, aHaIM3a U UHTEPIpETaIH
uH(pOpMaLInH, ONIpeIeJICHHs TOCTOBEPHOCTH MOJIYYEHHOTO Pe3ybTaTa;

CO3/IaHUE YCIOBHUM JJISI pa3BUTHSI YMEHUM TPOEKTHO-UCCIIEI0OBATEIBCKOM, TBOPUECKOU IESITEIbHOCTH.

Ha u3yuenue ¢pusuku (6a30BbIil ypOBEHb) Ha YPOBHE CpeAHEro ol1ero o0pa3oBanusi oTBOAUTCS yacos: B 10 kiacce — 68 yacoB (2 yaca
B HEJIEIIIO).



[IpennaraemMslii B mporpaMme 1o Gpu3uKe NepeyeHsb J1Ia0OPaTOPHBIX U MIPAKTUUECKUX pa0OT SBIAETCA PEKOMEHIOBAaHHBIM, YUUTEIb
JesaeT BbIOOp POBEAECHUS JJAOOPATOPHBIX padOT U ONBITOB C Y4ETOM MHIWBUIYAbHBIX OCOOCHHOCTEN 00yJarommxcs.

JIro6ast paboyast mporpamMma JoJKHa IOJHOCTBIO BKIIIOUATh B ce0s1 COJIepKaHue TaHHOM MporpaMmsl 10 (pr3HKe.

B oTnenpHBIX cityyasx Kypc Gu3MKH 0a30BOT0O YPOBHSI MOXKET U3ydaTbes B 00bEMe 204 yaca 3a 1Ba rojga o0y4yenus (3 4 B Heaento B 10 u
11 knaccax). B atoM cinyyae yBennuuBaercs He MeHee yeM 10 20 4 pe3epBHOE BpEeMsl, KOTOPOE UCIIOJIb3YETCS YUUTEIEM

IS U3YYEHHSI BOIIPOCOB, TECHO CBSI3aHHBIX C BBIOPAHHBIM MpoduieM 00y4eHus, U yBeIUUUBaeTCa yueOHas Harpy3ka, OTBOAUMAas Ha
M3Yy4YEeHHE MEXaHUKH, MOJICKYJISIPHON (PU3UKH U AJIEKTPOJIUHAMUKH, 33 CUET PACIIMPEHUSI YUCIa 1a00paTOPHBIX padoT
HCCJIEI0BATENBCKOTO XapaKkTepa U YPOKOB PEIIEHUsI KAU€CTBEHHBIX M PACYETHBIX 33/1a4.

COAEPXAHUE OBYUYEHUA

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 MIO3HAHUA

du3nka — Hayka o npupoje. HayuHble METObI MO3HAHUS OKPYKAIOMIEro Mupa. PoJb SKkCiepuMEHTa U TEOPUU B MPOLECCE MTO3HAHUS
MPUPOIBL. DKCIIEPUMEHT B ¢u3uke. MoenupoBanre pU3nYecKux sSBICHUN U mipolieccoB. Hayunbie runoressl. @uznueckue 3aKOHbI U
Teopud. ['paHuIIbl TPUMEHUMOCTH PU3NUECKUX 3aKOHOB. [IpuHium coorBeTcTBUS. Posib 1 MecTO Gu3HKU B HOPMUPOBAHUU
COBPEMEHHOW HAYYHON KapTUHBI MUPA, B PAKTUYECKON IEATEIIbHOCTH JIFOACH.
Jlemoncmpayuu
AHaJIOroBBI€ U IIU(POBBIE UBMEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKHU.
Paznen 2. Mexanuka
Tema 1. Kunemamuka

Mexanunueckoe aprxeHrne. OTHOCUTENBHOCTh MEXaHUYECKOro ABMkeHUsA. Cucrema orcuéra. Tpaekropus. [lepemenienue, ckopocTb
(cpenHsisi CKOPOCTh, MTHOBEHHAS! CKOPOCTh) M YCKOPEHUE MaTepUalibHOM TOYKH, UX MTPOEKIIMKM Ha OCH CUCTEMBI KoopauHaT. CloKeHue
MEePEMEIIICHUI U CII0)KEHHUE CKOPOCTeil. PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJIMHEWHOE IBHKeHUE. ['paduku 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, TyTH U IEPEMELICHUS] MATEPUATIbHON TOUKU OT BPEMEHHU.
CBobosHOE TIasieHne. Y CKOpeHHE CBOOOIHOTO MaCHUSI.
KpuBonnueinHnoe npuxenue. J[BrkeHnEe MaTe€pUaIbHON TOUKH 110 OKPYKHOCTH C TTOCTOSIHHOM IO MOZYJIFO CKOPOCTBIO. YTJIOBas
CKOPOCTb, THUHEIHAst cKOpocTh. [lepuon u wactora obparmienus. LleHTpocTpemMuTenbHOE yCKOpeHne. TeXHIYeCKue yCTpOCcTBa U
MPAKTUYECKOE TPUMEHEHHE: CIIUIOMETP, IBUKEHUE CHAPSIOB, LIEMTHBIE U peMEHHBIE MEPEIAUH.
Jlemoncmpayuu
Mogenb cucteMbl 0TCUETA, MILTIOCTPAIUS KHHEMAaTUUECKUX XapaKTEPUCTUK JIBUKEHUS.
[IpeobpazoBanue ABUKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.



[Tanenue Ten B BO3AYX€E U B Pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBukeHust Teyia, OpOIeHHOro MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHusi CBOOOHOTO MaCHUS.

Hanpagienue ckopocTy Ipu ABMKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydyeHne HEpaBHOMEPHOTO ABMKEHUS C LIEJBIO ONPEACICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanre COOTHOMIEHUS MEXKTY ITYTAMU, TPOMICHHBIMY TEJIOM 32 MOCJIEI0BATEIbHBIE PABHBIC TPOMEKYTKHA BPEMEHU TTPU
PaBHOYCKOPEHHOM JBH>KEHHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yuenune nBMKEHHUs IIAPUKA B BA3KOMN KUAKOCTH.

N3yuenne nBuxeHus Tejia, OPOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. lunamuka

[Tpunnun otHOCUTENbHOCTH ['anuites. [lepBoiii 3akoH HetoToHa. MHEpIIMaIbHBIE CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunnun cynepno3uiiuu cuii. Bropoii 3akon HeroToHa 111 MaTepuanbHoi Touku. Tpetuii 3akoH HeroToHa 1151
MaTepHUaIbHBIX TOUCK.

3akoH BcemupHoro TsaroreHusd. Cuina tsbkectu. [lepBast kocMudeckas CKOPOCTb.

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

Tpenue. Bunpl Tpenus (1okos, ckoybxeHus1, kaueHus ). Cuna tpenus. Cyxoe tpenue. Crta TpeHUs CKOJIbKEHUS U CHiIa TPEHUS TTOKOSI.
Koaddunment tpenusi. Cuiia COpOTUBICHUS PU IBUKEHUU TeJa B dKUJIKOCTH WIIU rase.

[TocTtynarensHOE U BpalllaTesbHOE JBMKEHUE a0COIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCUTENBHO OCH BpaiieHud. [lnedo cunbl. YCinoBus paBHOBECUS TBEPAOTO TEIIA.

TexHuueckre yCTpOMCTBa U MPAKTUUECKOE TPUMEHEHHE: TTOJUIMITHUKY, IBUKEHUE NCKYCCTBEHHBIX CITYyTHUKOB.
Jlemoncmpayuu

SIBiieHME NHEPIUM.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIIUX TEJI.

Bropoii 3akox HerotoHa.

N3smepenue cui.

Cnoxxenue cul.

3aBUCHUMOCTH CUJIBI YIIPYTOCTH OT niepopmarumu.

HesecomocTs. Bec Tenna npu yCKOpEeHHOM IMOABEME U ITAICHUH.

CpaBHeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUS.

YcnoBus paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.



Yuenuueckuii sxcnepumenm, 1abopamophule pabomuwl
N3yuenue aBuxKeHUs1 OpycKa 1o HaKJIOHHOU MIIOCKOCTH.
WccnenoBanue 3aBUCUMOCTHY CUJI YIIPYTOCTH, BOSHUKAIOIIUX B MIPY>KUHE U PE3UHOBOM 00paslie, OT UX JAePOopMalluu.
HccnenoBanue ycinoBui paBHOBECHUS TBEPAOTO TEJIA, UMEIOLIErO OCh BPAILICHUS.
Tema 3. 3axonbl cCOXpaHeHUsA 6 MeXaHUKe
NmMnynbc MaTepuanbHOM TOUKH (Tesa), CHCTEMbI MaTEpUAIbHBIX TOUEK. IMITYJIbC CHIIBI U U3MEHEHHUE UMITYJIbCa Tea. 3aKOH
COXpaHEHHS UMITYJIbCa. PEakTUBHOE IBUKEHUE.
PaboTa cuiibl. MOITHOCTH CHJTBI.
Kunernueckas s3Heprusi MarepuanbHO TOUKU. Teopema 00 N3MEHEHNN KHHETUYECKON SHEPTUU.
[TorenuuanbHas sHeprus. [loTeHnnanbHas 3Heprus ynpyro aeGopMupoBaHHON NpyKuHbL. [loTeHInanbHas YHEpTUsl Tejia BOJIU3U
MMOBEPXHOCTHU 3EMJIH.
[ToTeHImanbHbIC U HE TOTEHIIHMAIbHBIE CHIIBI. CBsI3b paObOThI HE MOTEHIIMATBHBIX CHUJI C U3MEHEHUEM MEXaHUYECKOM YHEPTUU CUCTEMBI
TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOM YJHEPTUH.
Yupyrue u Heynpyrue CTOJIKHOBEHHUS.
TexHuueckre yCTpOMCTBA U MIPAKTUYECKOE IPUMEHEHHE: BOJOMET, KOIIEP, ITPYKUHHBIN ITUCTOJIET, IBUKEHUE PAKET.
Jlemoncmpayuu
3aKOH COXpaHEHUSI UMITYJIbCA.
PeakTuBHOE NBUKEHUE.
[lepexoa moTeHIIMATBHON YHEPTUHN B KHHETHYECKYIO U OOpPaTHO.
Yuenuueckuii sxenepumenm, nabopamopHule pabomwl
N3ydenne abCOMIOTHO HEYNIPYTOro yiapa ¢ MOMOIIBIO IBYX OJAMHAKOBBIX HUTSHBIX MasiTHUKOB.
UccnenoBanue cBs3u pabOTHI CUJTBI C K3BMEHEHUEM MEXaHUYECKON SHEPTHUM TejlaHa MPUMEPE PACTIKEHUS PE3UHOBOTO KIyTa.
Pasznen 3. MousekyasipHas pu3uka 1 TEPMOAUHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu
OcCHOBHBIE MOJOKEHUS MOJIEKYJISIPHO-KMHETHUECKOW TEOPUH U UX OIBITHOE 00ocHOBaHME. bpoyHoBckoe nBmkenue. Juddysus.
XapakTtep JBUKEHUS U B3aMOJICHCTBHSI YaCTHUIl BemecTBa. MoIeN CTPOCHUS Ta30B, KUAKOCTEH 1 TBEPBIX TEN U O0BSICHEHNE CBONCTB
BEIIIECTBA Ha OCHOBE 3TUX Moeneil. Macca u pa3mepsl Mosekyi. KonndectBo BemectBa. [locTtosinnas ABoraapo.
TeroBoe paBHoBecue. Temneparypa u e€ usmepenue. [lkana remneparyp Llenbcust.
Monenb nneanpHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-KMHETHYECKOW TEOPUH HI€aTbHOTO Ta3a. AOCOIIOTHAS TeMIiepaTypa Kak
Mepa CpeAHEN KHHETUYECKOM TEIJIOBOro ABMKEHUA yacTull rasza. [llkana remneparyp KenbBruHa. ['a30Bbi€ 3aKOHBI. Y paBHEHUE
MenneneeBa—Knaneiipona. 3akon [lansToHa. M30mporiecchl B uieaibHOM ras3e ¢ MOCTOSIHHBIM KOJMYeCTBOM BerecTBa. ['paduueckoe



IpeICTaBICHNE N30IPOLECCOB: U30TEPMA, U30X0pPa, U300apa.

TexHuyeckue ycTpoHCcTBa U MPAKTUUECKOE IPUMEHEHHUE: TEPMOMETP, OapOMETP.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHHUE BELIECTBA, (POTOrpaduu MOJIEKYJI OPraHUYECKUX COCIUHEHNH.
OmnpiTel 10 MU Py31Un KUAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO JBHKEHUS.

Mogens onbita lTepHa.

OnbIThI, JOKa3bIBAIOIIKE CYIIECTBOBAHUE MEXMOJIEKYISIPHOTO B3aUMOEHCTBUA.

Mopens, HIUTIOCTPUPYIOIIas IPUPOLY AABIEHHUs ra3a Ha CTEHKH COCY/a.

OnbIThI, WILTIOCTPUPYIOIIKNE YPABHEHUE COCTOSHUAS MIEATBHOTO I'a3a, U30MPOLECCHI.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomol

Omnpenenenre Macchl BO3yXa B KJIACCHOM KOMHATE HAa OCHOBE U3MEPEHUN 00bEMa KOMHATHI, JaBJICHUS U TEMIIEPATypbl BO3/1yXa B HEH.
Hccnenoanne 3aBUCMMOCTH MEXKY ITapaMeTpaMU COCTOSHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvl mepmoouHamMuKku

Tepmoannamuueckasi cuctema. BHyTpeHHss SHEprusi TEpMOJAMHAMUYECKON CUCTEMBI U CLIOCOOBI €€ n3MeHeHHs. KonruecTBO TeIoThl
U pabota. BHyTpeHHss 3HEPIrHsl OAHOATOMHOI'O UAE€AJIBHOTO ra3a. Bujsl Temonepeaaun: TEIIONPOBOAHOCTh, KOHBEKIUS, U3ITyYCHHUE.
VY nenbHas TEIIOEMKOCTD BellecTBa. KoauduecTBo TEIIOTHI IPU TEILIONEPEIaye.

[Tonsitue 00 aguadbatHoM mnpouecce. [lepBblil 3ak0oH TepMoaUMHAMUKH. [IpriMeHeHre nepBoro 3ako0Ha TEPMOJMHAMUKH K U30ITPOLIECCAM.
['padrueckas uaTepnperanus padoThI rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatuMocTh TPOLIECCOB B MIPUPOJIE.

TeruoBble MamuHbL. [IpuHIUIBL 1eHCTBUS TEIUTOBBIX MalluH. [IpeoOpa3zoBanus sHEprun B TEIIOBBIX MamnHax. Koaddumuent
MOJIE3HOrO IeUCTBUS TerioBoM MamuHbl. [{uki KapHo u ero ko3 ¢puuueHT none3Horo AecTBUsA. DKOJIOTHUECKUE MPOOIEMbI
TEIUIODHEPTE€TUKH.

TexHuyeckue ycTpoHCTBa M MPAKTUUECKOE TPUMEHEHUE: JBUTATEIh BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOAUIBHUK, KOHIUIIUOHED.
Jlemoncmpayuu
W3MmeHeHre BHyTpEeHHEH 3HEepruu Tella Ipy COBEPIIEHUH paObOThI: BbUIET MPOOKU M3 OYTHUIKH MO JEHCTBUEM CKAaTOTO BO3/yXa,
HarpeBaHue >upa B JJATYHHOU TpyOKe MyTEM TpeHus (BUACOAEMOHCTPALIUS).

N3meHeHne BHYTpEHHEN dHEpTuH (TeMITepaTyphl) Tela IpH TEIIonepeaaye.
OnwIT M0 aAabaTHOMY PACHTUPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).
Mopenu napoBoii TypOUHBI, IBUTATENs] BHYyTPEHHETO CTOPAHUSI, PEAKTUBHOTO JIBUTATENS.



Yuenuueckuii sxcnepumenm, 1abopamophule pabomuwl
N3mepenune yaenbHON TEITTOEMKOCTH.
Tema 3. Acpecamnvie cocmoanusn geuyecmea. Pazoevie nepexoovl
[Tapoo6pa3zoBanue u koHAeHcalus. Micnapenue u kuneHue. AOCONIOTHAS U OTHOCUTENbHAS BIAXKHOCTH Bo3Ayxa. HachileHHbIi map.
VY nenpHas TemioTa napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KATICHUS OT J1aBJICHUSI.
Teépmoe Teno. Kpucrammueckne u amopdHbIe Tea. AHU30TPOIUS CBOUCTB KpUCTAIIOB. JKunkue kpuctayuisl. COBpeMEHHbBIC
Marepuaisl. [InaBnenue u kpuctamm3anus. Y aenbHas TerioTa miasnenus. Cyoaumanus.
VYpaBHeHue TEII0BOTO OanaHca.
TexHuyeckue ycTporucTBa U MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP U IICUXPOMETP, KATIOPUMETP, TEXHOJIOTUH TOJTyYEHUS
COBPEMEHHBIX MATEPUATIOB, B TOM YHCJIE HAHOMATEPUAJIOB, © HAHOTEXHOJIOTUHU.
Jlemoncmpayuu
CBoiICTBA HACBHIILIEHHBIX TAPOB.
Kunenue npu noHW>KEHHOM J1aBJICHUMU.
CriocoObl u3MepeHus BIaXKHOCTH.
Hab6nronenue HarpeBanus U IJIaBJIEHUS KPUCTAJUIMUECKOTO BEIEeCTBA.
JleMOHCTpanusi KpucTasioB.
Yuenuueckuii sxcnepumenm, i1abopamophule pabomuol
N3mepeHne OTHOCUTENBHON BIIAJKHOCTH BO3yXa.
Pa3znen 4. JaekTpoauHAMMKA
Tema 1. dnekmpocmamuxa
DIIeKTpU3aLus Tel. DICKTPUUECKHM 3apsia. J(Ba Buaa anekTprudeckux 3apaaoB. [ [poBOJHUKH, TUAIIEKTPUKHU U MOTYITPOBOJHUKA. 3aKOH
COXPAHEHMS IEKTPUUYECKOTO 3apsia.
BzaumopeiictBue 3apsnoB. 3akoH Kynona. TodeuHbIN 3IEKTpUYECKUH 3apsa. DIeKTpuueckoe noje. Hanpsk€HHOCTh 3EKTPUUYECKOTO
noys. [TpyHUIuMn cynepno3uinm JIEKTPUIECKHX nojei. JIMHUU HanpsyKEHHOCTH 3JIEKTPUUECKOTO OIS,
PaGoTa cui anextpocrarnyeckoro noss. [loreniman. Pa3HocTs moTeHInaios.
[TpoBOAHUKY U IUDJIEKTPUKH B DJIEKTPOCTATUUECKOM T0JI€. J{U3eKTpruiecKkas mMpOHUIIAeMOCTb.
OnekTpoéMkocTh. Konaencatop. DneKTpo€MKOCTh MIOCKOTO KOHJEHCATOPA.
DHeprus 3apsSKEHHOT0 KOHAEHCATopa.
TexHuyeckre ycTporucTBa U MPAKTUYECKOE MPUMEHEHHUE: SIIEKTPOCKOI, 3JEKTPOMETP, IEKTPOCTATUUECKAS 3a1[UTa, 3a3€MJICHHE
ANEKTPONPUOOPOB, KOHAEHCATOP, KOMUPOBAJIBHBIN anmapar, CTpyHHBIN PUHTEDP.
Jlemoncmpayuu



YCTpONUCTBO U IPUHIIUII IEUCTBUS DJIEKTPOMETPA.

B3anmoneiicTBrE Ha3IEKTPU30BAHHBIX TE.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEL.

[IpoBOJHUKH B AIEKTPOCTATUYECKOM MOJIE.

DJeKTpocTaTUUECKast 3aluTa.

JIMDAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTB IEKTPOEMKOCTH IJIOCKOT0 KOHAEHCATOPa OT IJIOLIAU TUIACTUH, PACCTOSIHUS MEXy HUMHU U TUDJIEKTPUUECKON
ITPOHULIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopnsle pabomuwl

N3mepenne 251eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoanunsiii 31ekmpuueckuii mox. Toxu 6 pa3iuunvix cpedax

DNEeKTPUYECKUNA TOK. Y CIIOBHSI CYLIECTBOBAHHUS AJIEKTPUUECKOro ToKa. Mictounnku Toka. Cuiia Toka. IToCcTOSHHBIN TOK.
Hanpsioxenue. 3akoH OMa Ji1s ydacTKa LETH.

DNEeKTpUYECKOE CONPOTUBIIEHHUE. Y IETIBHOE CONTPOTHUBIIEHHE BelecTBa. [lociaenoBarensHoe, mapauiebHOE, CMEIIAHHOE COEIMHEHHE
IIPOBOJAHUKOB.

Pabora snekrpuueckoro Toka. 3akoH Jxoyns—JleHa. MomHOCTb 31€KTPUYECKOTO TOKA.

DJIIEKTPOJIBIXKYIIAs CHJIa U BHYTPEHHEE COMPOTUBJICHUE UCTOYHUKA TOKa. 3akoH OMa Jj1st TOJTHOM (3aMKHYTOM ) AJIEKTPUUYECKOM 1IeTH.
Kopotkoe 3ambikanue.

DJIEKTPOHHAS TPOBOJAUMOCTD TBEPABIX METALIOB. 3aBUCUMOCThH CONIPOTHUBIIEHUS METAIJIOB OT TeMITepaTypbl. CBEpXIPOBOIUMOCTb.
DIIEKTPUYECKHAN TOK B BakyyMe. CBOMCTBA DIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHAs M MPUMECHAs MPOBOJAMMOCTD MOIYNPOBOIHUKOB. CBoMCTBa p—N-niepexoa. [lomynpoBogHKOBEIE
PUOOPHI.

DNEKTPUYECKNN TOK B PACTBOPAX U PACILIABAX AJIEKTPOIMTOB. DIIEKTPOJIMTHYECKAS TUCCOLUALNS. DIIEKTPOIIH3.

DIIEKTpUYECKU TOK B razax. CaMOCTOSITENbHBIN U HECAMOCTOSITENbHBIN pa3psan. Monnus. [1nazma.

TexHuyeckue yCTporuCcTBa U NPAKTUYECKOE PUMEHEHNE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, HICTOYHUKH TOKA, JJIEKTPOHAIPEBATEIIbHBIE
npuOOpPBI, FTEKTPOOCBETUTEIbHBIE IPUOOPHI, TEPMOMETP COMPOTHUBIICHHUS, BAKYYMHBIN AUO0/, TEPMUCTOPHI U (DOTOPE3UCTOPHI,
ITOJIYTIPOBOJHUKOBBIN AUO/, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepeHne cuitbl TOKa U HATIPSKEHUS.

3aBHUCUMOCTb CONPOTHUBJICHUS HWJINHIPUYECKUX MPOBOJHUKOB OT JIJIMHBI, IUIOLIAM TONEPEYHOTO CEYEHUS U MATEPHAIIA.
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CMmelaHHOEe COeIMHEHHUE TPOBOIHUKOB.

IIpsiMmoe u3MepeHue NEKTPOABIKYIEH chiibl. KOpoTKoe 3aMbIKaHHE ralbBAaHUYECKOTO AIEMEHTA U OLIEHKA BHYTPEHHET O
CONPOTHUBJICHUS.

3aBUCUMOCTB CONIPOTHUBIICHHS] METAJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

HckpoBoit paspsaa ¥ IpOBOAUMOCTb BO3/1yXa.

OOHOCTOPOHHSISI NPOBOAMMOCTD TNOAA.

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomol

N3yuyeHue cMemaHHOro COEIMHEHNS PE3UCTOPOB.

N3mepenne 37eKTpoABMXKYIIEH CHUIIbl MICTOYHUKA TOKA M €r0 BHYTPEHHET0 COMPOTUBIICHUS.

Habntoienue snexrpoimsa.

MexknpeaMeTHbIE CBS3H

Nzyuenue kypca pusmnku 6a3oBoro ypoBHs B 10 ki1acce oCyIIECTBISETCS C YUETOM COAEPKATENbHBIX MEXKIIPEIMETHBIX CBSI3EH C
KypcaMH MaTeMaTHKH, OMOJIOTUH, XUMUHU, TeoTpaduu U TEXHOJIOTHH.

Meoswcnpeomemuule nonamusi, CBI3aHHbIE C U3YYEHUEM METOJI0OB HAYYHOIO [TO3HAHUS: SIBJICHHUE, HAYUHBIN (PaKT, runoresa, puznyeckas
BEJIMYMHA, 3aKOH, TEOpUsl, HaOJI0JeHIE, SKCIIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHuEe CUCTEMbI YpaBHEHUM, TMHENWHas QyHKIUS, Mapadoia, runepoosa, ux rpaMky U CBOWCTBA,
TPUTOHOMETPHUUYECKHE (PYHKIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI U UX
MPOEKIUU HA OCU KOOPJUHAT, CII0KEHNUE BEKTOPOB.

buonocus: Mmexanndeckoe IBUKEHHUE B )KUBOU IpUpoAe, 1udPysusi, ocMoc, TEMIO0OOMEH KHUBBIX OPraHU3MOB (BUbI TEILIONEPEIaUH,
TEIJIOBOE PABHOBECHE), JIEKTPUUECKHE SIBJICHUS B )KUBOI MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJISIPHAsI Macca, TEIIOBbIE CBOMCTBA TBEPABIX
TeJI, )KUJKOCTEN U Ta30B, JIEKTPUUECKHUE CBOMCTBA METAIIJIOB, AJEKTPOJUTUYECKAs JUCCOIMAIINS, TalIbBAHUKA.

l'eocpaghus: BNaXXHOCTh BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUe JIBUKEHHUM ¢ HCIIOJIB30BAHUEM MEXAaHU3MOB, YUET TPEHUS B TEXHUKE, TIOIIMITHUKH, CIIOJIb30BaHNE
3aKOHA COXPAHEHHUS UMITYJIbCa B TEXHUKE (paKeTa, BOAOMET U JIpyTHe), ABUTaTEIb BHYTPEHHETO CrOpaHus, mapoBasi TypOuHa, ObITOBOI
XOJIOIUIIHUK, KOHTUIIHOHED, TEXHOJIOTMH ITOTYYEHUSI COBPEMEHHBIX MAaTEPUAIIOB, B TOM YHCJIE HAHOMATEPHUAIIOB, 1 HAHOTEXHOJIOTHH,
AIIEKTPOCTATUYECKAs 3alIUTa, 3a3eMJIEHUE IIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIA IPUHTED, FIEKTPOHArpeBaTeIbHbIE TPUOOPHI,
AJIEKTPOOCBETUTEbHBIE IPUOOPHI, TAIbBAHUKA.
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IJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®PU3UKE

HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenue yuebHoro npeamMera «du3nka» Ha ypoBHE CpeIHET0 001Iero oopazoBanus (60a30BbIil YPOBEHB) TOKHO 00€CIICUHUTh
JOCTHXKEHUE CIEAYIOMNX JMYHOCTHBIX, METAIPEIMETHBIX U MPEAMETHBIX 00pa30BaATEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS YueOHOTO npeameTa « DU3uKay» TOKHBI OTpaXaTh TOTOBHOCTh U CHOCOOHOCTH 00yYaroInXcs
PYKOBOZICTBOBAThCA CHOPMHUPOBAHHOW BHYTPEHHEH MO3ULIMEN TUYHOCTH, CHCTEMOM IIEHHOCTHBIX OPUEHTAIUi, TO3UTUBHBIX
BHYTPEHHHUX YOEXKJIEHN, COOTBETCTBYIOIIMX TPAJAULIMOHHBIM [IEHHOCTSM POCCUICKOI0 00IIECTBA, PACIIMPEHNE KU3HEHHOTO ONBITA U
OIIBITA IEATENBHOCTH B IIPOLIECCE PEANM3ALMY OCHOBHBIX HAIIPABJICHUN BOCIIUTATENIBHOMN AESATEIBHOCTH, B TOM YUCJIE B YaCTH:
1) rpaKaaHCKOr0 BOCIIMTAHMSA:

c(OPMUPOBAHHOCTH IPAKIAHCKON MO3UIIUU 00YUaIOIIErocsl Kak aKTUBHOI'O M OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIECTBA;
HNPUHATHE TPAIUIUOHHBIX O0LIEUETOBEUECKUX TYMAHUCTUYECKUX U JEMOKPAaTUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B MHTEPECaX rPpa)KAaHCKOTO 0OIECTBa, y4aCTBOBATh B CAMOYIIPABIICHUH B
o0Opa30BaTeNIbHON OpraHu3aluy;

YMEHHE B3aUMO/ICHCTBOBATH C COLIMAJIbHBIMU HHCTUTYTAaMHU B COOTBETCTBHHM C UX (DYHKLIMSAMU U HA3HAUCHUEM;

TOTOBHOCTB K TYMAHUTAPHOM U BOJIOHTEPCKOU 1E€ATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOPMHUPOBAHHOCTH POCCUMCKON IPakIaHCKOW UJIEHTUYHOCTH, NATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHHUE K TOCYJaPCTBEHHBIM CUMBOJIAM, TOCTHKEHHUSIM POCCUMCKHUX YUEHBIX B 001aCTH (PU3UKHU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUS, STUYECKOTO TOBEACHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYALUIO ¥ PUHUMATh OCO3HAHHBIE PELIEHUs, OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH, B TOM YHUCJIE B IEATEIIHOCTH YYEHOTO;

OCO3HaHUE JINYHOTO BKJIJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIero;

4) 3cTeTH4eCKOTr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIIOUasi 3CTETUKY HAyYHOTO TBOPUECTBA, MPUCYIIEro (PU3HUECKO HAyKeE;

5) Tpy10BOro BOCIIMTAHMS:

MHTEPEC K pa3InyHbIM chepam npopecCHOHaTbHON AESITETbHOCTH, B TOM YHCIIE CBA3AHHBIM C (PU3UKOM U TEXHUKOW, yMEHHE COBEpUIaTh
OCO3HaHHBIN BBIOOP Oyyiiel MpoecCuu 1 peaqTn30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHBI,

TOTOBHOCTh ¥ CLIOCOOHOCTh K 00pa30BaHUIO0 U caMO00pa30BaHMIO B 00J1aCcTH (PM3UKU HA IPOTSXKEHUU BCEH KU3HU;

6) IK0JIOrH4eCcKOro BOCIIMTAHUSA:
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c(OPMHUPOBAHHOCTH IKOJIOTMUYECKON KYJIBTYpbl, OCO3HAHHUE INI00AJTBHOIO XapaKTepa IKOJIOTHYECKUX MTPOOIIEM;

IUTAaHUPOBAHUE U OCYILIECTBICHHUE JICHCTBUI B OKPY’KaIOILIEH CpeJie HA OCHOBE 3HAHUS LIEJIed yCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;
Pacmmpenue onpiTa JesSTEIbHOCTH SKOJIOIMYECKON HapaBJIECHHOCTH HAa OCHOBE UMEIOLIUXCSI 3HAHUM 110 (PU3UKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUs (PU3UUECKOIN HAYKU;

OCO3HaHUE IIEHHOCTH HAYYHOH JESITEeIbHOCTH, TOTOBHOCTH B MPOIIECCE U3YUCHHs (PU3UKU OCYIIECTBIISATH IPOEKTHYIO U
HCCJIEI0BATENBCKYIO I€ATEIbHOCTh HHANBUAYAJIBHO U B TPYIIIIE.

METANIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIC YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUS

Bba3oBble jiornyeckne AeiicTBUA:

CaMOCTOSATENbHO (POPMYJIMPOBATH U aKTYaJIU3UPOBATH MTPOOJIEMY, PACCMATPUBATH €€ BCECTOPOHHE;

ONPENENATh LENH JeATEIbHOCTH, 3a/1aBaTh apaMETPbl U KPUTEPUU UX TOCTHKECHHUS;

BBISIBJIATh 3aKOHOMEPHOCTH U MPOTUBOPEUHNS B pACCMATPUBAEMBIX (PU3NYECKUX SBICHUSX;

pa3palaThIBaTh IJIaH PEIICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOLINXCS MAaTEPUATIbHBIX M HEMAaTEPUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B CSATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENSIM, OLIEHUBATh PUCKH MOCIEACTBUM ACSITENBHOCTH;
KOOPJMHHUPOBATH U BBINIOJHATE pabOTy B YCIOBHSIX PEAILHOTO, BUPTYaJIbHOTO U KOMOMHUPOBAHHOI'O B3aMMO/ICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE ITPU PELICHUH KU3HEHHBIX IPOOIIeM.

ba3oBble uccienoBaregabcKue 1eHCTBUA:

BJIa/I€Th HAYYHON TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATUSAMHU U METOIaMU (PU3HUECKON HAYKH;

BJIJIETh HABbIKAMU y4€OHO-UCCIIEI0BATEIbCKON U IPOEKTHOM JEATEIBHOCTH B 001aCTH (PU3HUKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSATENIbHOMY IOMCKY METO0B PEUIeHUS 3a7a4 (PU3NYECKOT0 COACPKAHUS, TPUMEHEHUIO PA3TUYHbIX METOJIOB TO3HAHUS;
BJIAJIETh BUJAMU JCSITEIBHOCTHU O MOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETALIMHU, TPEOOPA3OBAHUIO U IPUMEHEHHUIO B PA3JINY HBIX
y4eOHBIX CUTYallUsAX, B TOM YUCJIE MPU CO3JaHUU YUEOHBIX MPOECKTOB B 00JACTH (PU3HKHU;

BBISIBJIATH IPUYMHHO-CJIEACTBEHHBIE CBSI3U U aKTYaJIM3UPOBATh 3aJ1a4y, BBIABUTATh TUIIOTE3Y €€ pelIeHUs, HAXOUTh apryMEHTHI JJ1s
JI0Ka3aTeNIbCTBA CBOUX YTBEPKIEHUH, 3a]1aBaTh apaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBATh MOJYUYEHHBIE B XOJI€ PEIICHUS 3a/1a4u Pe3yJIbTaThl, KPUTUUYECKU OLIEHUBATh UX JJOCTOBEPHOCTh, MPOTHO3UPOBATH
VU3MEHEHUE B HOBBIX YCIIOBUSAX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a7]aul B 00pa30BaTeNIbHOM 1eATEIHbHOCTH, B TOM YKCJE PU U3yUYeHUHU (PU3HKH;

JaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

YMETb NEPEHOCUTD 3HAHUS MO (PU3MKE B MPAKTHUUECKYIO 00J1aCTh KUZHEIACSATEIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHUS U3 PA3HbIX MPEIMETHBIX 001acTel;
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BBIJIBUTaTh HOBBIE UJIEH, NIPEJIaraTh OPUTMHAIIBHBIE ITOAXO/IbI U PELICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE albTePHATUBHBIC PEIICHUSI.

Pabora ¢ unpopmanmeii:

BJIa/ICTh HABBIKAMU MOJIy4eHUS MHGOpMAIIMK PU3UYECKOTO COACPIKAHUS U3 UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATENILHO OCYIIECTBIISITh
MOWCK, aHaJIN3, CHCTEMAaTU3aLIMIO0 U HHTEPIIPETANI0O MHPOPMAIIMK Pa3IMYHbIX BUAOB U (HOPM MpEICTaBICHHUS;

OLIEHHBAThH JOCTOBEPHOCTH HH(OpPMALIHNH;

HCITOJIB30BaTh CPEICTBA MHPOPMAITMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA B PEIICHUN KOTHUTHBHBIX, KOMMYHUKATUBHBIX U
OpraHM3aIMOHHBIX 3a7a4 ¢ COONI0IEHHEM TPeOOBaHM SPrOHOMUKH, TEXHUKH 0€30MacHOCTH, TUTHEHBI, pecypcocOepekeHus1, MPaBOBbIX
U 3TUYECKUX HOPM, HOpM UH(POPMAITMOHHOHN 0€30M1aCHOCTH;

CO3/1aBaTh TEKCTHI (PU3HUUECKOTO COJAEPKAHUS B PA3IMUHBIX (popmMaTax ¢ y4€TOM Ha3HAUYCHHSI HHPOPMALIUK U LEJIEBON ayJMTOPUH,
BBIOMPAs ONITUMAJIbHYIO (hOPMY MIPEACTABICHUS U BU3YATU3aALIUU.

KomMmyHuKaTHBHBIC YHUBEPCAJIbHbIEC Y4eOHbIE IeCTBUSA:

OCYUIECTBJIATH OOILIEHNE HA YPOKax (PM3HKU U BO BHEYPOUHOU JEATEIBHOCTH;

pacno3HaBaTh MPEANOCHUIKA KOHMDIUKTHBIX CUTYAlUA U CMATYATh KOH(QIUKTHI;

Pa3BEPHYTO U JIOTUYHO MU3J1araTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM SI3BIKOBBIX CPEJCTB;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAaHTHOW U UHIMBUIyaIbHOU PabOTHI;

BBIOMPATHh TEMATUKY U METObl COBMECTHBIX JIEHCTBUI C yUETOM OOILIUX UHTEPECOB, M BO3MOXKHOCTEH KAXKIOTO WIEHA KOJUIEKTUBA;
MIPUHUMATh LEIU COBMECTHOM JIEATEIIbHOCTH, OPTaHU30BBIBATh U KOOPAUHUPOBATH JEHUCTBUS 10 €€ JOCTHKEHUIO: COCTABIIATH IJIaH
JEUCTBUMN, pacTIpeIesTh PO C YIETOM MHEHUM YYaCTHUKOB, 0OCYK/IaTh PE3yIbTaThl COBMECTHOM padOTHI;

OLICHMBATh Ka4€CTBO CBOETO BKJIAJIa U KaXKIOT0 YYaCTHUKA KOMAH/Ibl B OOLIUH pe3ybTaT Mo pa3pabOTaHHBIM KPUTEPHUSM;
npejyiaraTh HOBbIE MPOEKTHI, OLIEHUBATH UJIEU C MO3UIIMH HOBU3HBI, OPUTHHAIILHOCTHU, TPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISATh NO3UTUBHOE CTPATETUUYECKOE TOBEACHHUE B PA3IMUHBIX CUTYAIUsX, POSBISATH TBOPUECTBO U BOOOpaKEHUE, ObITH
WHUIIMATUBHBIM.

PeryjsiTUBHbIC YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUS

Camoopranusamnus:

CaMOCTOSTENIbHO OCYIIECTBIISTh NO3HABATEIbHYIO ACSITEIBHOCTh B 00J1aCTU (PU3UKHU U aCTPOHOMMUH, BBISIBIISATH MPOOJIEMBI, CTABUTH U
dhopMmypoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSTENIbHO COCTaBIIATH IJIaH PEIICHUs PACYETHBIX U KaYECTBEHHBIX 3a/a4, MJIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI ¢ y4ETOM
UMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIITOYTCHHI;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHUI;
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JIeJ1aTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEILICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

Croco0CTBOBATH (DOPMUPOBAHUIO U TPOSBICHUIO 3PYAUIIMH B 001aCTH (PU3UKH, TOCTOSIHHO MOBBIIATH CBOM 00pa30BaTEIbHBINA U
KYJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIb, SJMOUNOHAIbHBII HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBHI B JEATEIbHOCTD, OLICHUBATH COOTBETCTBUE PE3YIHTATOB LIEIISM;

BJIAJICTh HABBIKAMHU MTO3HABATEIIBHON PeICKCHN KaK OCO3HAHKS COBEPIAEMbIX MEHCTBUNM U MBICIIUTEILHBIX MPOIIECCOB, UX PE3yJIbTaTOB
1 OCHOBaHUI;

HCITOJTH30BaTh MPUEMBI pehICKCHH ISl OIICHKU CUTYaIlMH, BRIOOpA BEPHOTO PEIICHUS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PELICHUSI M0 UX CHUXKEHHUIO;

MIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX MIPU aHAJIU3€E PE3yJIbTAaTOB ACATEIbHOCTH;

MIPUHUMATH ce0sl, IOHUMasi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTUBBI U aPTYMEHTBI IPYTUX MIPU aHAJIU3€E PE3yJIbTATOB ACATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B nporecce nocTuxkeHus: IMYHOCTHBIX PE3YJIbTATOB OCBOCHUS TPOTPAMMBI 110 (DU3HKE JJI YPOBHS CPEHEro 00111ero 00pa3oBaHus y
00y4Jaronuxcsi COBEPIICHCTBYETCS AMOLIMOHATBHBIN UHTEIUICKT, MPe/IoIaraiuii copMUPOBAHHOCTS:

CaMOCO3HaHUSs1, BKIIFOUAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE AIMOIIMOHATILHOE COCTOSTHUE, BUETh HATIPABJICHUSI pa3BUTHUSI COOCTBEHHOM
AMOIMOHAJILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

CaMOpEryJUPOBaHMUSI, BKJIFOUAIOIIET0 CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE MOBEJICHHUE, CTIOCOOHOCTD
aJanTUPOBATHCS K SMOIMOHAJIHBIM U3MEHEHUSIM U MPOSIBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIUH, BKJIIOUAIOIIEH CTPEMIICHUE K JOCTHKEHUIO 1IeJIU U YCIIeXY, ONTUMHU3M, HHUIIMATUBHOCTb, YMEHUE
NEUCTBOBAaTh, UCXO/S U3 CBOMX BO3MOXKHOCTEN;

AMITATHH, BKIIFOYAIOIIEH CIIOCOOHOCTh TOHUMATh AMOIIMOHAIBHOE COCTOSIHUE APYTUX, YIUTHIBATH €r0 MPU OCYIIECTBICHUH OOIIECHMUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUYAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHUSI C IPYTUMU JIOJBMU, 3800 TUTHCS, MPOSIBIISATH HHTEPEC U
paspemaTh KOH(QIUKTHI.

HNPEAMETHBIE PE3YJIBTATHI

K xoniy o6ydenust B 10 kjacce npemMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0yUAIOIINXCS
YMEHHI:

JEMOHCTPUPOBATH HA MMPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHUY COBPEMEHHON HAyUYHOW KapTUHBI MUPA, B Pa3BUTHH
COBPEMEHHOW TEXHUKU U TEXHOJIOTHUM, B IPAKTUUECKOU AEATEILHOCTH JIFOJEH;
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YUUTBHIBATh TPAHUIIBI TPUMEHEHUS U3YUEHHBIX (DU3UUECKUX MOJIEIEH:

MaTepHalibHasi TOUKa, HHEPIHaIbHAs cUCTeMa OTCUETa, a0COMIOTHO TBEPIOE TEIO, UJICATbHBIN a3, MOAEIN CTPOCHHUS Ta30B, KUIKOCTEN
U TBEPABIX TEJl, TOUCUHBIN IEKTPUUECCKUH 3apsij] MPU PEIICHUH PU3NYECKUX 3a]1ay;

pacno3HaBaTh PU3NYECKUE ABJICHUS (IIPOIIECChI) U OOBSACHATH UX HA OCHOBE 3aKOHOB MEXAHHUKH, MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU
CTPOCHHS BEIECTBA U AJICKTPOINHAMUKHI: PABHOMEPHOE M PaBHOYCKOPEHHOE MPSMOIMHEHHOE JBIKEHNE, CBOOOTHOE MTaICHHUE TE,
JIBYDKEHUE TI0 OKPY)KHOCTH, MHEPIIHS, B3auMoieiicTBre Tel, mudy3usi, OpOyHOBCKOE IBIKEHUE, CTPOCHUE KUIKOCTEH M TBEPIBIX TEII,
M3MEHEHHE 00BbEMA TeJl IIPU HAarpeBaHUM (OXJIKICHHUH ), TETJIOBOE PABHOBECHUE, UCIIAPEHUE, KOHICHC AU, TIJIaBJICHHE,
KPUCTAIIN3alUs], KUIEHUE, BIAXXHOCTh BO3/1yXa, ITOBBILICHUE JJABJICHUS Ia3a IPHU €r0 HATPEBAHUU B 3aKPBITOM COCY/JIE, CBA3b MEXKIY
ITapaMeTPaMM COCTOSIHUSA I'a3a B U30IIPOLIECCAX, DJICKTPU3ALIMS TEJ, B3aUMOICUCTBUE 3apsA0B;

OMHUCHIBATh MEXAHUYECKOE JBUKEHHE, UCTIOJNB3Ys (PU3NYECKUE BETUUUHBI:

KOOpJUHATa, IIyTh, IEPEMEILEHUE, CKOPOCTh, YCKOPEHHE, Macca Tena, CUjla, UMITYJIbC Tela, KWHETUYECKasl SHEPIrusl, HIOTCHIHAIbHAS
SHEPTUs, MeXaHU4ecKas paboTa, MEXaHN4eCKasi MOIIIHOCTD; MPU ONMHUCAHUU MPABUIILHO TPAKTOBATH (PUBUUYECKHUM CMBICIT UCTIOIB3YEMBIX
BEJIMYMH, X 0003HAUCHUS U €IUHUIIBI, HAXOAUTh (POPMYJIbI, CBSA3BIBAIONINE JJAHHYIO (DU3UYECKYIO BETUYUHY C APYTUMHU BEIMYMHAMU,
OMKCHIBATH U3yUYEHHBIE TEIUIOBBIE CBOMCTBA TEJ U TEIJIOBBIC SBJICHUS, UCTIONB3YS (PU3MUECKUE BETMUYHUHBIL: JaBJICHUE Ta3a, TEMIIepaTypa,
CpeaHssl KWHETUYECKAsl SHEPIUsl XaOTUUYECKOTO JBUKEHUS MOJIEKYJI, CPEAHEKBAAPATUYHASI CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEILIOTHI,
BHYTPEHHSIS1 dHEPTrus, paboTa ra3a, Ko3QpGUIUEHT MOJIE3HOTO ACUCTBUS TEIUIOBOTO JBUTATEINS; PU ONMUCAHUU NIPABUIIHLHO TPAKTOBAThH
(bU3UYECKU CMBICIT UCTIOJIb3YEMbIX BEJTUYHMH, UX 0003HAYEHUS U €AUHUIIBI, HAXOIUTh (DOPMYJIBI, CBSI3BIBAIOIINE TAHHYIO (DU3UUYECKYIO
BEJIMYMHY C APYTUMU BEJIUYUHAM;

OTMCHIBATh U3YUYCHHBIC DJICKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUECKHUE SABJICHUS (TIPOLIECCHI), UCTIONB3YS (PU3MUECKUE BEITUUNHBI:
AJIEKTPUYECKUH 3apsil, SIEKTPUUECKOE MOJI€, HAPSKEHHOCTD IMOJIs, MOTECHIHUAII, Pa3HOCTh MOTECHIUAIOB;

MIPU OMUCAHUU MPABUIIHLHO TPAKTOBATH (PUBHMUECKUN CMBICI UCIIOIB3YEMbIX BEJIMUMH, UX 0003HAYEHUS U €IMHUIIbI; YKa3bIBATh
(dhopMyJIbl, CBSI3BIBAIOIIUE JAHHYIO (PU3UUECKYIO BEIMUUHY C JIPYTUMU BETUYUHAMU;

aHaJTM3UPOBaTh (PU3NYECKUE TIPOLIECCHI U SBJICHUS, UCTIOIL3YS (PU3NUYECKUE 3aKOHBI U IPUHIIUIIBL; 3aKOH BCEMUPHOTO TAroteHus, I, Il u
III 3axoHbl HprOTOHA, 3aKOH COXpaHEHHSI MEXAHUYECKON SHEPTUH, 3aKOH COXPAHEHHS UMITYJIbCA, IPUHLIUIT CYIIEPIIO3ULIMU CUJI, ITIPUHIIUIT
PaBHOIIPABUS MHEPLIMAJIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KUHETUYECKYIO TEOPHUIO CTPOCHUS BELIECTBA, I'A30BbIE 3aKOHBI, CBSI3b
CpeIHEel KMHETUIECKOW SHEPTHH TETUIOBOTO ABMKEHUS MOJICKYJ C aOCOTIOTHOM TeMIiepaTypou, epBbIil 3aKOH TEPMOJIMHAMUKH, 3aKOH
COXpaHEHUS IEKTPUUECKOTO 3apsiia, 3aKkoH KyloHa, mpu 3TOM pa3inyaTh CIOBECHYIO (JOPMYIMPOBKY 3aKOHA, €TO MATEMaTHIECKOE
BBIPOKEHHE U YCJIOBUS (TPaHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OOBSACHSTH OCHOBHBIE MPUHIIUIIBI ACHCTBUS MaIlIUH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB; pa3InyaTh yCIOBUS UX O€30MacHOTO
WCMOJIb30BaHUs B IOBCEHEBHOM KU3HU;

BBITIOJTHATH KCIIEPUMEHTHI 110 UCCIEIOBAHUIO (PU3UYECKUX SIBICHUHN U MPOIECCOB C UCIOIB30BAHUEM MPSMBIX, U KOCBEHHBIX
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U3MEpPEHU, TP 3TOM (HOPMYIUPOBATH MPOOIEMY/3a/1a4y U TUIIOTE3Y YUEOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3
PEIJI0KEHHOT0 000PY/I0BaHHUS, TPOBOJIUTH OMBIT U (HOPMYIUPOBATH BHIBO/IBI;

OCYIIECTBJISATH MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEJIUYHH, IIPU ITOM BHIOMPATH ONTUMAJILHBIN CIIOCO0 U3MEPEHHUS U
UCII0JIb30BaTh U3BECTHBIE METO/IbI OLICHKU MOTPEIIHOCTEN U3MEPEHHUIA;

MCCJIEIOBATh 3aBUCUMOCTH MEXIY (PU3NIECKUMHU BETMIMHAMU C MCTIOJIb30BAaHUEM TPSIMBIX U3MEPEHUH, TIPU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHPOBATH PE3YJIHTATHI TIOJYICHHONW 3aBUCUMOCTH (PM3MUECKUX BEIIMYNH B BUJE TaOIUIl U TpaPUKOB, A€/IaTh

BBIBO/IbI 110 pE3yJIbTaTaM UCCIEIOBAHNUS;

coOJII0IaTh MpaBmiia 6e30MacHOTO TPy/ia IPH MPOBEICHUH HCCIEAOBaHNN B paMKaX yueOHOTr0 SKCIIEPUMEHTA,

y4eOHO- UCCIIeIOBATENBCKOM U MPOESKTHOM NEATEILHOCTHU C UCIIOJIb30BAHUEM N3MEPUTENIbHBIX YCTPOMCTB U 1a00paTOPHOTO
000py1oBaHUs;

penaTh pacy€THBIC 3a/1a4u C SIBHO 33JJaHHON (U3MUECKON MOJEIIbIO, UCTIONB3Ys (DU3NYECKUE 3aKOHBI U TPUHITUIIBI, HA OCHOBE aHAIn3a
yCIIOBHUSA 33/1a4U BHIOMPATH (PUZUYECKYIO MOJIEINb, BHIJEIATH U3MUECKUE BEIMUYMHBI U (POPMYJIbl, HEOOXOIUMBIE JJIs1 €€ pelieHus,
MIPOBOJIUTH PACUETHI M OLICHUBATH PEATbHOCTH MOJYUYEHHOTO 3HAUCHUS (PU3UYECKON BETUUNHBL

pelaTh Ka4YeCTBEHHBIE 3aa4H: BEICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO IIEMTOYKY PACCYKICHHI C OMIOPOil HA U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHMUS;

MCIIOJIH30BATh MIPH PEUICHUHU YU4EOHBIX 33/1a4 COBPEMEHHbIE HH()OPMAIIMOHHBIC TEXHOJIOTUH ISl TIOMCKA, CTPYKTYPUPOBaHUS,
MHTEPIPETALNU U TIPEACTABICHUS YICOHON U HAyYHO-TIOMYJISIPHOM HH(POPMAIIMHU, TTOTYYEHHON U3 Pa3IMYHBIX UCTOUYHUKOB,
KPUTHUYECKU aHAJIU3UPOBATH MOJTy4YaeMyr0 HH(POpMAIIHIO;

MIPUBOJIUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAYKU, OOBSICHEHHUE MPOLIECCOB OKPYKAIOIIETO
MHpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHUH;

MCIIOJIB30BaTh TEOPETUUECKUE 3HAHUS MO (PU3HUKE B MOBCEAHEBHOM KU3HU JJIsl 00eCTIeueHUs1 O€30MIaCHOCTH MPU 0O0paIEHUH C
MpuOOpaMu U TEXHUYECKUMU YCTPOUCTBAMHU, ISl COXPAHEHHUS 3/I0POBbS U COOTIOAEHUS HOPM KOJIOTMUYECKOTO MOBEICHUS B
OKPYXaIoUIEH CPeIE;

paboTath B rPyIIIe C BHIMOJIHEHUEM PA3IMYHBIX COIIMAIIBHBIX POJICH, TJIAHUPOBATH JIEATEILHOCTh B HECTAHAAPTHBIX CUTYAITUsX,
aJICKBaTHO OIICHUBATH BKJIA]l KAKJOTO U3 YUaCTHUKOB TPYMIBI B PEIICHHE paCCMaTPUBAEMOM TIPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

Ne Haumenosanue
/0 | pa3JesioB U TeM
y4eOHOTro npeameTa
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IIporpammHoOe conepxaHue

OcCHOBHBIE BUABI ACATCIBHOCTU 06yan01uI/1xc;1

Pa3znes 1. ®u3uka v MeTOAbl HAYYHOI'0 MO3HAHUS

1.1 | Paznen 1. ®usuka u 2 | ®usmka — Hayka o npupoje. Haydnsie MeToab N3ydyeHne HayuHbIX (3MIIMPUUYECKUX U TEOPETUUECKUX ) METOI0B
METO/Ibl HAY4YHOTO IIO3HAHUS OKpYKarolero mupa. Pois IIO3HAHUS OKpYyXkaro1ero mupa. O6cyx1eHre rpaHuil
IIO3HAHUS JKCIIEPUMEHTA U TEOPUU B IPOLIECCE TO3HAHUS NPUMEHUMOCTH (PU3NIECKUX 3aKOHOB M TEOPHIA.
IPUPOJBL. DKCIEPUMEHT B (PU3UKE. Pabota B rpymne no NoAroToBKe KOPOTKMX COOOIIEHUH O posiu U
MonenupoBanue (HU3NIECKUX SIBICHUN U MecTe GU3UKU B HAYKE U B IPAKTUIECKOM
npoueccoB. Hayunsle runoressl. usndeckue JEATEIIBHOCTH JIIOJEH.
3aKOHBI U TeOpHH. [ paHHIIBI TPUMEHUMOCTH JleMOHCTpanusi aHaJIOTOBBIX ¥ HU(POBBIX N3MEPUTEITHHBIX
¢bu3nyeckux 3aKoHOB. [IpUHIIUT COOTBETCTBHUS. pruOOPOB, KOMITBIOTEPHBIX JTATYUKOB.
Ponb 1 MecTo (pu3uku B popMupoBaHun OcBoeHne OCHOBHBIX MMPHEMOB pabOTHI ¢ IUPPOBOIA
COBPEMEHHOM Hay4yHOU KapTUHBI MHUpPa, B nabopatopueit o GpusuKe
IIPAKTHYECKON IEATEIbHOCTH JIIOIEH
UTtoro no pasgeny 2
Paspen 2. MexaHUKa
2.1 KnHemaTtnka 5 MexaHunyeckoe asumxeHne. OTHOCUTENBHOCTb MNpoBegeHne sKcnepnumeHTa: n3yvyeHme HepaBHOMEpPHOro

MeXaHW4YeCcKoro AsuxeHuns. Cuctema oTcyéra.
TpaeKktopus. MepemelleHre, CKOPOCTb (cpeaHnan
CKOPOCTb, MTHOBEHHas CKOPOCTb) U

YCKOpEeHMe maTtepuanbHOM TOUKK, UX MPOEKLUK
Ha OCY CUCTEeMbI KoopAauMHaT. CloXeHne
nepemeLLeHN U CNOXKEHNE

cKopocTei. PaBHOMepHOe M paBHOYCKOPEHHOE
NPAMOJIMHEHOE ABUXKEHME.

lpadunKM 3aBUCMMOCTU KOOPANHAT, CKOPOCTH,
YCKOPEHUS, NyTU U NepeMeLLLEHMA MaTepranbHOM
TOYKM OT BPEMEHM.

CsBoboaHoe nageHue. YckopeHue cBob6oaHOro
nageHus.

ABUXEHUA C LeNblo onpeaeneHns MrHOBEHHOM CKOPOCTY;
nccnenoBaHUE COOTHOLWIEHMA MeXKAY NYTAMM, NPONAEHHbIMU
TeNOoM 3a NocnefoBaTe/ibHble paBHble

NPOMEKYTKM BPEMEHMU NPU PaBHOYCKOPEHHOM [BUNKEHUMN C
Ha4a/bHOM CKOPOCTbIO, PAaBHOW HY/HO;

N3ydYeHne ABUNKEHMA LLapUKa B BA3KOMN KUAKOCTU; U3yYeHUue
ABUXKEHUs Tena, bpoLEeHHOro ropnsoHTaAbHO.

Ob6bACHEHME OCHOBHbIX NMPUHLMNOB AENCTBUA TEXHUYECKNUX
YCTPOWCTB, TAaKNX KaK: CMUAOMETP, LENHbIE U PEMEHHbIE
nepenayun ABUKEHUSA; U YCIOBUIM X 6e30MacHoro
MCMNO/1Ib30BaHMA B NOBCEAHEBHOM KU3HM.

PelweHune pacyéTHbIX 3a4a4 C ABHO 3a4aHHOM pU3nYecKom
MOZE/bI0 C UCNOJIb30BaHMEM OCHOBHbIX GOPMY KNHEMATUKMN.
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KpuBosmHelHOE ABUXKEHUE.

JIBM>KeHHE MaTEpUaIbHONW TOUKH IO OKPYKHOCTH
C IIOCTOSIHHOM 110 MOJIYJIFO CKOPOCTBIO. YTJ0Bast
CKOPOCTb, JIMHEHHAsI CKOPOCTb.

[lepuon u yactora oOpaleHHUS.
LlenTpOoCcTpEMHUTENBHOE YCKOPEHHUE.
TexHudeckue yCTpoucTBa U IPAKTUYECKOE
IIPUMCHECHHUE:

CIIUIOMETP, ABM)KEHUE CHAPSA0B, LIEIIHbIE U
peMEHHBIE TIepeaadn

[octpoenne n ananu3 rpaUKoB 3aBUCUMOCTEH KHHEMATUYECKIX
BEJIMYMH OT BPEMEHH JIJIsl PABHOMEPHOTO U PaBHOYCKOPEHHOTO
MPSMOJIMHENHOTO JIBUKEHHUS.

PacnioznaBanue ¢puznyecKux sIBICHUN B y4EOHBIX OMBITAX U
OKpY’KaroIlel *KU3HU: PABHOMEPHOE U PABHOYCKOPEHHOE
IpsIMOJIMHEHHOE IBMKEHUE, CBOOOIHOE MaJieHIe Te,
JIBUKEHHE 110 OKPY>KHOCTH.

Onucanne MEXaHNYECKOro ABMKEHHUS C UCTIOIb30BaHHEM
(U3NYECKUX BETUYMH: KOOPAUHATA, ITyTh, IEpEMEILICHHE,
CKOpPOCTh, YCKOpeHue. PaboTa B rpymnmnax npu miaHupOBaHUH,
IPOBEJCHUH U UHTEPIIPETALIMU PE3YJIBTATOB OIBITOB U AHATIN3E
JIOTIOTHUTEIBHBIX HCTOYHUKOB HH(OPMALIUU IO TEME.

2.2

Jnnamuka

[Ipunnun otHocuTenbHOCTUI anunes. 1lepBpiii
3akoH HproToHa. MHepuuanbHble cucTeMBl
orcuéra. Macca tena. Cuna. [Ipuniun
cynepno3unuu cuil. Bropoit 3akon Herorona s
MarepuanbHOU TOYKU. Tpernii 3akoH HproToHA
JUISL MaTEPUAIIBHBIX TOYEK. 3aKOH BCEMUPHOTO
tarotrenus. Cuna tsxectu. [lepBas kocmuueckas
CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
Tpenue. Buapl Tperus (IOKOs1, CKOJIbXKEHHUS,
kaueHus). Cuna tpenus. Cyxoe TpeHHe.

Cuna TpeHus CKOJIbKEHUS U CUJla TPEHUS MOKOSI.
Koaddurment tpenns. Cumna cOnpoTHBICHUS TIPU
JBUKCHHUHM TENA B KUJAKOCTU WIH rase.
[TocTynarenbHOE U BpalaTesbHOE JBUKEHUE
abcomoTHO TBEPIOTO Tena. MOMEHT CHJIBI
OTHOCHTEJIBHO OCH BpameHus. [1nedo cusl.
YcnoBus paBHOBECUS TBEPAOIO TEA.
TexHr4eckue ycTpoucTBa U IPAKTUYECKOE
IIPUMEHEHHE:

MOALIUITHUKY, IBUYKEHUE UCKYCCTBEHHBIX
CIIyTHUKOB

CpaBHeHue macc B3auMmoJeicTByromux tei. M3ydyenue
3aBHCUMOCTH CUJIBl YIPYTOCTH OT JeopMaliuu; cpaBHEHHE
CWJI TPEHHUS NTOKOsI, KAYECHHUSI U CKOJIbKEHUS.

O0mwsacHeHue HeBecoMocTH. [IpoBeenue sxkcnepuMenTa:
VICCJIEIOBAHNE 3aBUCHUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B
HpYyKUHE U PE3UHOBOM 00paslie, OT UX JedopMaluu; U3y4yeHHe
JBYOKEHUS OpyCKa 10 HAKIIOHHOM TIOCKOCTH;

UCCIIEIOBAHKE YCIOBUHM PaBHOBECHS TBEPAOIO Tella, UMEIOLIErO
OCh BpPAILICHHUSL.

OO0BscHeHHEe 0cOO0EHHOCTEH PAaBHOMEPHOTO U PAaBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO JBUKEHUS, CBOOOAHOIO NaI€HUs Tel,
JBIKEHHUS 110 OKPY>KHOCTH Ha OCHOBE 3aKOHOB HbI0TOHA, 3aK0HA
BCEMUPHOTO TAroTeHus. OObsCHEHUE OCHOBHBIX MPUHIUIIOB
JENCTBUS MOAUIUITHUKOB U UX IIPAKTUYECKOTO IPUMEHEHUS.
OObsicHeHNE ABM)KEHUS NCKYCCTBEHHBIX CITyTHUKOB. PemieHue
pPacyETHBIX 337124 C SIBHO 33JJaHHOH (PpU3MUECKONH MOJIEINBIO

C HCIIOJIb30BAaHHUEM OCHOBHBIX 3aKOHOB U (OPMYJT AMHAMHUKHI
Pacnio3naBanue Gpu3nuecKux sBICHUN B YUEOHBIX OMBITaX U
OKPY’KarOIIEeH KU3HU: MHEPLIMS, B3aUMOJCHCTBHE TE.

Ananu3 (U3NYECKUX MPOLECCOB U SABJICHHUH C UCIIOIb30BaHHEM
3aKOHOB M IPUHIMIIOB: 3aKOH BCeMHUpHOTo sirotenus, I, 11 u 111
3aKOHbI HpI0TOHA, IPUHIINI CYNIEPIIO3ULIUN CUJL, IPUHLIAIL
PaBHOIIPABHOCTH MHEPIUAIBHBIX CUCTEM OTCUETA.
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2.3 | 3aKkoHBI COXpaHEHUS B 6 | Ummynbc matepuanbHON TOUKH (Tena), cucteMbl | [IpoBeneHue skcrepuMeHTa: n3ydeHue abCOoIOTHO HEYIIPYToro
MEXAHHUKE MaTEepHaIbHBIX TOYEK. MIMITyNbC CHIIBI U yZlapa ¢ IOMOLIBIO JBYX OJMHAKOBBIX HUTSIHBIX MAATHUKOB;
W3MEHEHHE UMITYJIbCA Tella. 3aKOH COXPaHEHUs HCCIIEIOBAaHUE CBSI3U pabOThI CUJIBI C U3BMEHEHUEM MEXaHUYECKON
uMIyibsca. PeaktuBHOE BUKECHHE. JHEPIruy Tejla Ha PUMEPE PACTKEHUS PE3UHOBOTO XKI'yTa.
Pabota cunbl. MomtHocTs cuibl. Kunernueckas Onenka abCONIOTHBIX M OTHOCHTENIBHBIX TOTPEIIHOCTEH
SHeprus MaTepuaabHOU ToukH. Teopema 00 U3MepeHull PU3MUECKUX BEIUUYHH.
M3MEHEHUU KMHETUYECKOU DHEPIUH. Pemienue pacu€THbIX 3a7a4 C IBHO 3alaHHON (PU3NUECKOM
IlorenunanpHas 3Heprus. IloreHnnanbHas MOJIEJIBIO C MCII0JIb30BaHUEM OCHOBHBIX 3aKOHOB U (pOpMYJI
SHEPrus ynpyro aehopMUpOBAHHOHN MPYKHUHBI. JUHAMHUKHU U 3aKOHOB COXpPaHEHHUS.
ITorenuanbpHast sHeprus Tena BOIU3U Pemenne kauecTBEHHBIX 3a7a4 C ONIOPOM HA N3YYCHHBIE B
IIOBEPXHOCTU 3EMIIH. pazznene «MexaHHuKay 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UIECKUE
IloTeHuManbHBIE U HENOTEHIUAJIBHBIE CUJIBL. SIBJICHUSL.
CBs13b paOOTHI HEMOTEHIUAJIBHBIX CUII C OnucaHne MEXaHUYECKOIO ABMXKEHHUS C UCIIOJIb30BAaHUEM
U3MEHEHUEM MEXAHUYECKON SHEPTUU CUCTEMBI (U3MYECKUX BETMYMH: UMITYJIbC TeJa, KHHETHYEeCKasi SHepIHs,
Tel. 3aKOH COXPAaHEHUS] MEXaHUYECKON SHEPruM. | MOTEHIHaJIbHAs SHEPIHsl, MEXaHHuecKas paboTa, MEXaHU4eCKast
Ynupyrue u Heynpyrue CTOJIKHOBEHUS. MOIIIHOCTb.
TexHuuyeckue ycTpoiicTBa U MpaKTUYECKOE AHanu3 GU3NYECKUX MPOLIECCOB U SBJIEHUHN C HUCIIOJIb30BAaHUEM
IIPUMEHEHHE: BOJOMET, KONIEP, NPYKUHHBIN 3aKOHA COXPaHEHMsI MEXaHMYECKON YHEPIUH, 3aKOHA COXPAHECHMUS
IIUCTOJIET, IBUKECHHUE PaKeT. UMITYyJIbCa.
OOBsicHEHHE OCHOBHBIX MPUHIIMIIOB JIEHCTBHS U MPAKTUYECKOTO
MIPUMEHEHUSI TEXHUUECKUX YCTPONCTB, TAKMX KaK: BOJOMET,
KOIEp, NPYKUHHBINA ITUCTOJET.
OObsicHEHNE ABM)KEHUS PAKeT ¢ OMOPON Ha U3YUYEHHBIE
¢u3nyeckre BEIMYMHBI U 3aKOHBI MEXaHUKH.
Hcnonb30Banue npu MoAroToBKe COOOIIEHUH O MPUMEHEHUHT
3aKOHOB MEXAaHUKU COBPEMEHHBIX MH(OPMAIIIOHHBIX
TEXHOJIOTHH JIs TOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU U
npeAcTaBiIeHNss HUHPOPMALIMHU, KPUTHUECKUI aHaAIN3 MOTy4aeMoil
nnpopmanuu [TpoBeneHne KOCBEHHBIX U3MEPEHUI,
UCCIIeIOBAaHUH 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH, IPOBEPKa
MIPEIJI0KEHHBIX TUIIOTE3.
Hroro no pazneny 18
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Paznea 3. MoJjiekyJsipHasi pu3uKa 1 TEPMOAHMHAMHUKA

3.1

OCHOBBI
MOJICKYJISIPHOKHHETHYECKOM
TEOpUH

9

OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-
KMHETUYECKOM TEOPUU U UX ONBITHOE
obocHOBaHUE. BpOyHOBCKOE ABMKCHHUE.
Hudbdysusa. Xapakrep IBHKCHHUS U
B3aWMOJICVCTBHS YaCTHUL] BEILIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEH 1
TBEPJBIX TET U O0BSICHEHUE CBOMCTB
BEILIECTBA HA OCHOBE 3TUX Mojenei. Macca u
pa3mepsl MoJiekyi. KonndecTBo BeliecTsa.
[Tocrosunas ABorajpo.

TernnoBoe paBHOBECHE.

Temmneparypa u €€ u3MepeHue.

[IIxana remneparyp Llenbcus.

Mopenb uieanbHOro rasa.

OcHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KMHETUYECKON TEOPUHU UACAIBHOIO rasa.
AOcoitoTHas TeMIiepaTypa Kak Mmepa
CpeHEe KUHETUYECKON SHEPTUU TEIIIOBOrO
JBIKEHUS YaCTHII Ta3a.

[lIxana remneparyp KenbBuHna.

I'a3oBbIe 3akOHBI. YpaBHEHHE MeHaeneeBa—
Kunaneiipona. B uaeaibHOM rase ¢
MTOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA.
I'padmueckoe mpencraBiaeHe U30MPOLIECCOB:
M30TEepMa, U30X0pa, n306apa.

TexHru4eckue ycTpoicTBa U MPaKTUYECKOE
MIPUMEHEHHE: TEPMOMETP, OapOMETp.

[IpoBenenune skciepuMeHTa: ONpPEACIICHUE MAaCcChl BO3AyXa

B KJIACCHOM KOMHAT€ Ha OCHOBE M3MEpPEHNN 00bEMAa KOMHATHI,
JIaBJICHUS U TEMIIEPATypPhl BO3/1yXa B HEW;

MCCIICIOBAHUE 3aBUCUMOCTH MEXy MapaMeTpaMK COCTOSIHUSA
pa3peKEHHOrO rasa.

OreHka aOCOMIOTHBIX U OTHOCHTENIBHBIX IMMOTPEIIHOCTEH
M3MEpeHU (PU3NIECKUX BEITHYMH.

OO0BsicHEeHHe OCHOBHBIX IIPUHITUIIOB JICHCTBUI TEpMOMETpa U
OGapomeTpa ¥ YCIOBUN UX 0€30IaCHOTO UCTIOJIL30BAHUS B
ITOBCEJHEBHOM JKH3HU.

PacrioznaBanue Gu3NYECKUX SBJICHUN B yYCOHBIX ONBITAX H
OKpYykarole xu3Hu: Auddysus, 6poyHOBCKOE ABMKEHHUE.
OrnrcaHue TEIJIOBBIX SBJICHUM C UCIIOIb30BaHUEM (PHU3NUECKUX
BEJIMYMH: JaBJICHUE ra3a, TeMIepaTypa, CpeAHssl KHHETHYEeCKas
SHEPrus Xao0TUYECKOTO JBHKEHUS MOJIEKYJI,
CPEIHEKBaIpaTUYHASI CKOPOCTh MOJIEKYJL.

AHanu3 pU3NYECKUX MPOIECCOB U SIBJICHHUH C UCTIOJIb30BAHIUEM
MKT,ra3oBbIX 3aKOHOB, CBSI3U CPEAHEH KMHETUYECKON YIHEPTUHU
TETUIOBOTO JIBFDKCHUS MOJICKYJI C a0COFOTHON TEMIIEPATypPOM.
Pemenne pacu€THbIX 3a7a4 C SIBHO 3a/1aHHON PU3nUecKOn
MOJEIBIO C UCIIOJIb30BaHNEM OCHOBHEIX Iojiokenuii MKT,
3aKOHOB U (OPMYI MOJEKYIAPHOUN (PU3UKH.

Pabota B rpynmnax npu riaHUpPOBaHUH, POBEECHUN U
MHTEPIPETALMH PE3yJIbTAaTOB ONBITOB U aHAIN3E
JOTIOJTHUTEIBLHBIX UCTOYHUKOB HH(OPMAITIH TI0 TEME.
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3.2 | OcHOBBI 10 | TepmoamHamMHUYECKas CUCTEMA. [TpoBeaeHMe SKCIIEpUMEHTA: U3MEPEHHE YIACIbHOU
TEPMOAUHAMUKU BHyTpeHH:s d3HEpPIHs TEPMOAUHAMUYECKON TEIJIOEMKOCTH BELIECTBA.

CUCTEMBI U CIIOCOOBI €€ U3MEHEHHUS. OneHka aOCOIIOTHBIX U OTHOCUTENBHBIX MOIPEIIHOCTEH
KonngecTBo TEmoTs 1 padboTa. M3MEpEeHUH (PU3NYECKUX BEITHUYHH.
BHyTpeHHss 9HEPrus 0JTHOATOMHOTO N3yuenune Mozenelt napoBoil TypOMHBI, IBUTATEIIsl BHYTPEHHETO
UJealbHOro raza. Buael Teronepenauu: CrOpaHHUsl, PEAKTUBHOT'O JBUTATEJIS.
TEIUIONPOBOAHOCTb, KOHBEKIIMS, U3nydyeHue. | OObsiCHEHHE NPUHIMIIOB IEHCTBUA U
VY nenbHas TEIIOEMKOCTb BELLIECTBA. yCIOBUI 6E€30MaCHOTO MCIIOJIB30BaHUS B TIOBCEAHEBHOM KU3HH
KonuuecTBo TEIoThl IpH TEIIoNepeaaye. JIBUraTellsl BHYTPEHHET0 CropaHusi, ObITOBOIO XOJIOANIbHUKA,
[TousiTue 06 agnabaTHOM IpoIecce. KOHJIMLUOHEPA.
IlepBblil 3aKOH TEPMOAMHAMUKH. Onucanue CBOMCTB TEJI U TEIJIOBBIX SIBJICHUN C UCIIOJIb30BAaHUEM
[IpumeHeHne nepBoro 3aKoHa (U3MYEeCKUX BETMYMH: IaBJICHUE Ta3a, TeMIIEpaTypa, KOJIUIECTBO
TEPMOJUHAMUKHU K N30IIPOLECCAM. TEIUIOThI, BHYTPEHHSS SHEPrus, paboTa rasa.
I'paduueckas unTepnperanus paboThl rasa. Pemenne pacu€THBIX 33724 C IBHO 3aJaHHON (PU3UIECKOM
Bropoii 3aK0OH TEpMOJIMHAMUKH. MO/IEJIBIO C UCII0JIb30BaHUEM OCHOBHBIX 3aKOHOB U (pOpMyJI
HeoOpaTtumocTh npo1ieccoB B PUPOJIE. MOJIEKYJISIPHOW (PU3UKH U TEPMOAMHAMHUKH.
TerutoBele MamyHbl. [IpuHIKIEL TefCTBUSA Pemenne kauecTBEHHBIX 3a7a4 C ONIOPOM HA U3yYCHHBIE B
TETUIOBBIX MamuH. [IpeoOpazoBanus sHeprun | pasznene «MomekynsipHas GU3nKa ¥ TePMOAMHAMHKAY 3aKOHBI,
B TEIJIOBbIX MamuHax. Koapdumment 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS.
10JIE3HOT'0 AEUCTBUS TEIUIOBOM MAIIMHBI. Pabora B rpynnax npu aHanuse JONOIHUTEIbHBIX HICTOYHUKOB
[Tuxn KapHo u ero ko3¢ dunment nonesHoro | MHGopMauu mno teme.
JefcTBUS. DKOJIOrHYECKre IpoOIeMbl
TEII0IHEPTETUKH.
TexHu4eckne ycTpoicTBa U NPaKTUYECKOe
IIPUMEHEHHUE: JBUTaTEIb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOUIbHUK,
KOHJIMIMOHED.

3.3 | ArperarHsie ) [TapooOpa3oBaHue U KOHIEHCALIUS. [IpoBenenue s3xciepuMeHTa: U3MEPEHHE OTHOCUTEIIbHOMN

COCTOSIHUS BEIIECTBA.
®dazoBbIE IEPEXOBI

Hcnapenue u KuneHue.

AOcoiroTHast 1 OTHOCHTEIbHAS

BJIAKHOCTH BO311yXa. HachleHHb1i

nap. Y ienpHas TerioTa mapooOpa3oBaHMsl.
3aBUCUMOCTD TEMIIEPATypPhbl KUTIEHUS OT
nasienus. TBEproe Teno. Kpucramnmueckue
1 aMmopdHBIe Tena. AHU30TPOIHS CBOWCTB
KPUCTAJIJIOB.

BJIQKHOCTH BO3yxa. OlleHKa aOCONMIOTHBIX M OTHOCUTEIBHBIX
MOTPEIIHOCTEH U3MEepEeHUN PU3NIECKUX BETUUHH.

W3yueHne cBOMCTB HACHIIIEHHBIX M1apOB, CIIOCOOOB U3MEPEHUS
BiaxHocty HaOnroneHre KuneHust npu MOHUKEHHOM JaBJIEHUH,
HarpeBaHus U IUIaBJIEHUS KPUCTAJUIMUECKOTO BEIIECTBA.
OO0bsicHeHrEe TTPUHITUIIOB ACHCTBHUS U YCIIOBUM 0€30T11aCHOTO
HCII0JIb30BAaHNUS B [TIOBCEIHEBHOM )KM3HHU TUTPOMETPA,
IICUXPOMETpPA, KAJIOPUMETPA.
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Kunkue kpuctamibl. COBpeMEHHbIE
MaTcpHraJibl. IInaBnenue u KpucTajujin3anus.

YI[CJ'IBHaH TCIJIOTA ITJIaBJICHU . CY6J'II/IM8,HI/UL

YpaBHeHHe TEIUIOBOTO OallaHca.
TexHUYECKHe YCTPOUCTBA U TPAKTUICCKOE
IPUMEHEHUE: TUTPOMETP U IICUXPOMETD,
KaJOPUMETp, TEXHOJIOTHH TOTYICHUS
COBPCMCHHBIX MAaTCPUAJIOB, B TOM YHUCJIC
HaHOMATEPHAJIOB, U HAHOTEXHOJIOTUU

W3yuenne TeXHOJIOTU MOJTy4yeHHs] COBPEMEHHBIX MaTepHajIoB, B
TOM YHCJIE€ HAHOMATEPHAJIOB.

Pemenne pacu€THBIX 3a71a4 ¢ SBHO 3a1aHHON (PU3HUYECKON
MOJIENIBIO C MCTIOJI30BaHHEM ypaBHEHHUS TEIIOBOTO OaaHca.
Penienne kaueCcTBEHHBIX 33/1a4 C ONOPOM HA U3yUEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PH3UUECKUE SBICHHS 110 TEME.
Pacnio3naBanue gpu3nueckux sABICHUN B y4€OHBIX ONbBITAX U
OKpY’Karomien >ku3Hu: Aedopmarius TBEPABIX Tell, HarpeBaHUE U
OXJIaX/IEHUE TeJl, U3MEHEHNE arperaTHbIX COCTOSHUM BellecTBa U
00BSICHEHUE UX HAa OCHOBE 3aKOHOB U ()OPMYII MOJICKYJISIPHOM
(buszukm.

Hcnonp3oBanne nHGOPMAITMOHHBIX TEXHOJIOTHH [T TTOUCKA,
CTPYKTYPUPOBAHUS, UHTEPIPETALIMU U NIPEICTaBICHUS
UH(POPMALIMH TIPH TTOATOTOBKE COOOIIEHHUH O MPUMEHEHUH
3aKOHOB MOJIEKYJISIPHOM (PU3UKH U TEPMOJMHAMUKHU B TEXHUKE

Y TEXHOJIOTHUSIX.

Hroro no pazneny 24
Pasnen 4. DiekTpoanHaMuKa
4.1 | DnekTpocraTuka 10 | DOnexTpuzanus Tei. DIEKTPUUESCKUMA 3apsi. [IpoBenenue 3KkCIepuMeHTa: U3MEPEHUE ANEKTPOEMKOCTH

JIBa BUJa AIEKTPUUECKUX 3apsiI0B.
[IpoBoIHUKY, TUBTIEKTPUKH U
MIOJTYITPOBOJTHUKH. 3aKOH COXPAHECHUS
ANEKTPUUECKOTO0 3apsiaa. Baumonelicteue
3apsanoB. 3akoH Kynona. Toueunsrit

IIEKTPUYECKUH 3apsill. DIEKTPUUECKOE MOJIE.

Harpsx€HHOCTB 3JIEKTPUYECKOTO
nosist. [IpuHnmn cynepnosunyu
ANEKTPUYECKUX TTonel. JInauun
HaANPsKEHHOCTH AIEKTPUYECKOTO TTOJIA.
Pabota cui1 aeKTpoCTaTHYeCcKOro moisl.
[Torenuman. Pa3HOCTh NOTEHIMAIIOB.
[TpoBOAHUKY M TUAJIEKTPUKH B
AJIEKTPOCTATUYECKOM II0JIE.
JwusnexTpudeckas IPOHUIIAEMOCTb.
OnekrpoéMkocTs. Konnencarop.
DNEeKTPOEMKOCTD MIIOCKOTO

KoHzeHcaTopa. OneHka abCOTIOTHBIX U OTHOCHUTEITBHBIX
HOTrpeIIHOCTeN U3MepeHUH (PU3NYECKUX BETUYMH.

N3ydeHue NpuHIMIOB JEHCTBUS AJIEKTPOCKONA, JIEKTPOMETPA,
KOHJieHcaTopa. M3yyenue npyuHIUIOB ACUCTBUA U YCIOBUI
0€30MMacHOT0 NPUMEHEHUs B MPAKTUYECKOM KU3HH,
KOIIMPOBAJIBHOIO anmapara, CTpyiHOI0 IIPUHTEPA.
PaccmoTtpenue ¢pu3nYecKux OCHOBAHMM 3JIEKTPOCTATHUECKOM
3aLIUTHI U 3a3eMJICHUS 3JIEKTPOIPUOOPOB.

Pemenne pacuéTHbIX 3a7a4 ¢ SIBHO 3a/1aHHOM QU3N4eCcKOn
MOJIEJIBIO C MCIIOJIb30BaHHEM OCHOBHBIX 3aKOHOB U (pOpMYyJI
3JEKTPOCTATHKHU.

PemreHne kaueCTBEHHBIX 3a/1a4 C OIIOPOX HA U3YYEHHBIEC 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKUe SBJICHUS dJIEKTPOCTATHUKH.
Pacnio3naBanue pu3nuecKux sSBICHUHN B yU€OHBIX OINbITAX U
OKPY’KaIOILIEH KU3HU: DIIEKTPU3ALUS TN, B3aUMOJACICTBIE
3aps/10B M OOBSICHEHNE X Ha OCHOBE 3aKOHOB U (hOpMyIT
3JEKTPOCTATHKHU.
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KOHJIEHCAaTOpa. DHEprus 3apsHKeHHOTO
KOHJIEHCaTopa.

TexHUYeCKUe YCTPONUCTBA U MPAKTUYECKOE
IIPUMEHEHHUE: EKTPOCKOII, IEKTPOMETP,
AIIEKTPOCTATUYECKas 3alUTa, 3a3eMJICHUE
AIIEKTPONIPUOOPOB, KOHJCHCATOP,
KOMMPOBAJIBHBIN aIlapar, CTpyHHBIN
MIPUHTED

Onucanne U3y4eHHBIX CBOMCTB BEIIECTBA U IEKTPUYECKUX
SIBIICHHUH C MCIIOJIb30BaHUEM (PU3NUECKUX BEITHMUUH:
NMEKTPUYECKUH 3apsill, HAIPSHKEHHOCTD MIEKTPUYECKOTO OIS,
IIOTEHIMAJ, Pa3HOCTb ITOTEHIMAJIOB, dJIEKTPOEMKOCTD.

Ananu3 (pu3NYecKUX MPOLECCOB U SABJICHUH € UCIIOJIb30BaHUEM
(U3NYECKHUX 3aKOHOB: 3aKOHA COXPAHEHHUS HIIEKTPUIECKOTO
3apsiaa, 3akoHa Kynona.

Pabora B rpymnmax rnpu aHajiu3e JONOTHUTEIbHBIX HCTOUHHUKOB
MH(POPMALIUU U ITOJIrOTOBKE COOOLIEHUH O IIPOSBIEHUH 3aKOHOB
NEKTPOCTATUKH B OKPY’KaIOLIEH KU3HU U IPUMEHEHNUN

UX B TEXHHUKE.

4.2

IlocTosTHHBIN

3HCKTqueCKHﬁ TOK.

Toxu B pa3nmuyHbIX
cpenax

12

DIIEKTPUUECKHUI TOK. Y CIIOBUS CYIIECTBOBAHUS
AJIEKTpUUECcKOro Toka. Mcrounuku Toka. Cuna
Toka. I[locTostHHbI TOK. Hanpsixenue.

3akoH OMa U1 yyacTKa LEMH.

DIIEKTPUUECKOE COMPOTUBIICHUE. Y JICIBHOE

COIIPOTHUBJICHUC BCIICCTBA. HOCHCHOB&TGJ’IBHO@,

napajieNibHOe, CMEIIIAHHOE COCIMHEHNE
MIPOBOJTHUKOB.

PaGota snekrpuueckoro Toka. 3akoH Jxoysa—
Jlenma. MomHOCTh 3JEKTPUYECKOTO TOKA.
DNeKTPOABMKYIIAs CUJIa U BHYTPEHHEE
COTMPOTHBIIEHNE UCTOYHHKA TOKa. 3akoH OMa

JUTSI TIOJTHOM (3aMKHYTOH) 3J1€KTPUYECKOM LIETIH.

KOpOTKOC 3aMbIKaHHUC.

DIEeKTpOHHAs MPOBOJAUMOCTD TBEPIBIX METAJIIOB.

3aBUCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT
TEMIEPATYPHI.

CBepxnpoBOANMOCTb. DIEKTPUUECKUN TOK B
BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.
[TonynpoBoHuku. CoOCTBEHHAs U TPUMECHAs
MIPOBOAMMOCTH TIOJTYITPOBOJHUKOB.

CsoiicTBa p—N-niepexona.
[TorynpoBOTHUKOBBIE TPUOOPHI.
DNEKTPUYECKUN TOK B pacTBOPax M paciilaBax
JIEKTPOJIUTOB.

[IpoBenenune s3xcnepuMEHTa: U3y4YEHUE CMENIAHHOTO
COeIMHEHMS pe3ucTopoB; naMmepenue IJIC ncrounmka Toka
Y €ro BHYTPEHHETO COMPOTUBIICHNUS;, HAOI0/ICHNE
AJIEKTPOJIU3a.

Onenka abCOIOTHBIX U OTHOCUTENIbHBIX OTPEIIHOCTEN
HU3MEPECHHUH (PU3MUECKUX BEJIUYHUH.

OOBsicHEeHHE IPUHIIUIIOB IEHCTBUS U YCIOBUI 0€3011acHOT0
MPUMEHEHHUS aMIIepMEeTpa, BOJLTMETPA, peocTara,
HMCTOYHHKOB TOKA, DJIEKTPOHATPEBATEIIbHBIX U
AIIEKTPOOCBETUTENBHBIX IPHOOPOB, TEPMOMETPA
COINPOTHUBIICHHS], BAKYYMHOTI'O AUO0/a, TEPMUCTOPOB 1
(bOTOPE3UCTOPOB, MOIYIPOBOIHUKOBBIX JTHOJOB,
rajJbBaHHKH,

Pemenne pacuéTHBIX 33724 C SIBHO 33/1aHHOM (U3NYECKON
MOJICJIbIO C HCTIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U (hOpMyIT
TeMbl «I10CTOSHHBIN IIEKTPUUECKUN TOKY.

Pacno3znaBanue gpu3nyeckux sBJIE€HUN B y4eOHBIX ONbITaX U
OKPY’KaIOIIEeH )KU3HU: AJIEKTpUUECKasi IPOBOJUMOCTb,
TEINIOBOE, CBETOBOE, XUMHUUECKOES, MAarHUTHOE ACHCTBUS
TOKA.

AHanmM3 3JEKTPUYECKHUX ABIECHUN U MPOLIECCOB B LEIISIX
IMOCTOSHHOTO TOKA ¢ HCIOJIb30BaHUEM 3aKOHOB: 3aKOH
OmMa, 3aKOHOMEPHOCTH MOCJIEI0BATENBHOTO U
MapajuieIbHOTO COeIMHEHUS IPOBOJHUKOB, 3aKOH
Jlxoyns-Jlenna.
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DNEKTPOIUTHYECKAs TUCCOLUAIUS.
OneKTpoau3. DINEKTPUUECKUH TOK B rasax.
CamocCTOsATENbHBIN 1 HECAMOCTOSATEIbHBII
paspsia. Mouaus. [1na3zma.

TexHUYeCKUE YCTPONUCTBA U MPAKTUYECKOE
IIPUMEHEHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
MCTOYHUKHU TOKA, AJIEKTpOHArpeBaTelbHbIe
pUOOPHI, JIEKTPOOCBETUTEIBHBIE TPUOOPHI,
TEPMOMETP COMPOTHUBIICHUS, BAKYYMHBIN AUO],
TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYIPOBOJIHUKOBBIH TMOJI, TaJlbBAHUKA

OnucaHue U3y4eHHBIX CBOMCTB BEIIECTB M DJICKTPUUECKHUX
SIBIICHUH C MCIIOJIb30BaHUEM (DM3MUECKHUX BEIIMYUH:
ANEKTPUIECKUI 3apsi/l, CHJIa TOKA, YICKTPHUIECKOE
HaIpsHKEHUE, JIEKTPUUECKOE CONTPOTUBIICHHUE, PA3HOCTh
noteHimanos, DJIC, paboTa Toka, MOITHOCTh TOKa.
Hcnons3oBanre nHGOPMAITMOHHBIX TEXHOJIOTHIA [T TOUCKA,
CTPYKTYPUPOBAHUS, HUHTEPIPETALIMH U MPEACTABICHUS
uH(OPMALIUY TPU TIOATOTOBKE COOOIIEHUH O MPUMEHEHUH
3aKOHOB IMIOCTOSSHHOTO TOKA B TEXHUKE U TEXHOJIOTHUSX.

Wroro no pazueny 22
Pe3sepBHOE BpeMms 2
OBLIEE KOJIMYECTBO 68
YACOB IO ITPOTPAMME
KanenpapHo-temaTnyeckoe NJIaHUPOBaHHE
Ne ILnannpyemasn DaKkTHYeCKaA HanmeHnoBaHue pa3jeioB U TeM

n/m | aara npoBeleHus

AaTa IMpoBCACHU S

I'naBa 1. Beenenne (1 yac)

1 ‘ 04.09 ‘ BBo/iHBIM HHCTPYKTaX 10 TeXHUKe Oe3omacHocTH. Pu3nka U MeTo/1bl HAyYHOT'O TIO3HAHUSI.
Mexanuka (28 yacos. K.p. — 2, a.p. — 4)
Kunemarnka

I'naBa 1. KunemMaTHKa TOYKH H TBEPAOIO Teja
2 06.09 Mexannueckoe aBrmxkeHue. CucreMa oTcyeTa.
3 11.09 Tpaexropus. IlyTe. [lepemenienue.
4 13.09 PaBHOMepHOE npsiMosinHelHOe aBrKeHHe. CKOpOoCcTh. Y paBHEHHE JBUKECHHUSL.
5 18.09 MrHoBeHHasi U CPeNIHsIsl CKOPOCTH. Y CKOpPEHHE.
6 20.09 JIBI>KEHUE ¢ IOCTOSIHHBIM YCKOPEHHUEM.
7 25.09 PaBHOMEpPHOE IBUJKEHUE IO OKPYKHOCTH.
8 27.09 JlaGopaTopnas padora Nel «M3yuenune IBUKEHHS TeJIa MO0 OKPYKHOCTHY.
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9 02.10 KunemaTtuka abcomroTHO TBep1oTo Tenma. O000IIeHne U CUCTeMaTH3aIus 3HAaHUH 110 TeMe

«Kunemarukay.
10 04.10 Kontpoabnas padora Nel «Kunematukay.

JInnamuka

I'nasa 2. 3akonbl Mexannku HoroTona
11 16.10 OcHoBHOE yTBepkaeHne Mexanuku. Cuna. Macca. EauHuIer Maccol.
12 18.10 ITepssiii 3akoH HetoTona. Bropoii 3akoH HeloToHa.
13 23.10 Tpetwnii 3akon HeroToHa. I'eonieHTpryeckas cucrema oTcyeTa.

I'naBa 3. Cujibl B MeXaHHMKe
14 25.10 Cwibl B ipupoje. ['paButannonsbie cuiibl. Cujia TSHDKECTH M CHJIa BCEMUPHOTO TATOTCHHS.
15 30.1 Bec Tena. HeBecomocCTb.
16 01.11 Jedopmanus u cuiibl ynpyroctu. 3akoH ['yka.
17 06.11 JlaboparopHasi padora Ne2 «M3mMepeHune }KeCTKOCTH NPYKUHbD».
18 08.11 Cunpl TpeHusL.
19 13.11 JlaboparopHasi padora Ne3 «M3mepenue k03¢ GuiIHeHTa TPEHUS CKOJIbKEHHUS».
20 15.11 O0o011eHMEe ¥ cUCTEMaTH3aIs 3HaHUH 10 TeMe «JlnHamukay.
21 27.11 Koutpoabnas padora Ne2 «lunamukay.
3aKkoHbI COXpaHEHUsI B MEXaHHUKe

I'naBa 4. 3axk0oH coXpaHeHHUs1 UMITYJIbCa

22 ‘ 29.11 ‘ HMnynbc MaTepuanbHON TOUKH. 3aKOH COXPAHEHHS HMITYJIbCA.
I'naBa 5. 3akoH coxpaHeHHs] JHEPTUH
23 04.12 Mexanuueckasi padoTa ¥ MOIIHOCTh CHJIBIL.
24 06.12 Oneprus. Kunernueckasi sHeprusi.
25 11.12 Pabota cuiibl TSDKECTH M cuJlbl yripyroctu, KoHcepBaTHBHbBIE CHUJIBL.
26 13.12 IToreHnnanpHas S2Heprusa. 3aKOH COXPAaHEHUsS DHEPIMH B MEXAHHKE.
27 18.12 JlabopaTopnasi pabora Ne4 «M3yueHne 3aK0OHA COXpPAHEHUS] MeXaHHYECKOIl JHEPTHN».
28 20.12 Pemienue 3a1a4 Ha 3aKOHBI COXpAHEHUS
Crartuka
I'naBa 6. PapHoBecHe a0COJIIOTHO TBEPABIX TeJ
29 25.12 KonTpoJsbHasi pabora «3aKOHBI COXpaHEHHUS»
30 27.12 PaBHOBecue Tei.
Mousekyasipuasi pusuka. TensioBbie sijenns. (16 yacos. K.p.- 1, i.p. — 1)
I'maBa 7. OcHOBBI MOJICKYJIIPHO-KHHETHYECKOI TEOPUH

31 ‘ 10.01 ‘ OCHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-KHMHETHYECKON TeopuH. Cuiibl B3aUMOIEUCTBUS
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| Moekyn. CTpoeHHe ra3006pasHbIX, JKHIKHX M TBEPBIX TEIl.

I'naBa 8. MO.]'IeKyJIﬂpHO-KI/IHeTI/I‘leCKaH TCOPUHA UACAJTBHOI0 r'a3da

32 15.01 OCHOBHOE YpaBHEHHE MOJICKYJISIPHO-KHHETHUYECKON TEOPHUH Ta30B.
33 17.01 TemmnepaTypa u TEII0BOE ABMKEHUE paBHOBecHe. OmpeesieHne TeMItepaTypbl. JHEPTHs
TEIIOBOTO JABMKEHHSI MOJICKYJI.
I'naBa 9. YpaBHeHune cocTOsTHUS MIeaibHOro raza  11ka
34 22.01 YpaBHEHHE COCTOSIHUS WICAIBHOTO rasa.
35 24.01 ["a30Bbl€ 3aKOHBI.
36 29.01 JlabopaTopnasi pabora NeS «JkcnepuMeHTa/IbHasi IpoBepka 3akoHa I'eil —Jloccakay.
I'naBa 10. B3aumHble npeBpalieHus KUIKOCTE H ra30B
37 31.01 Haceiiennsrii nap. J/[aBjieHne HaCBIIIECHHOTO Hapa.
38 | 05.02 BraxHOCTB BO31IyXa.
I'naBa 11. OCHOBBI TEPMOTHUHAMHUKH
39 107.02 BHyTpeHHSs SHEPIHsL.
40 12.02 PaboTa B TepMOIMHAMUKE.
41 14.02 KonuyecTBo TeI10Th. YpaBHEHHE TEIJIOBOro OajaHca.
42 26.02 [TepBblii 3aKOH TEPMOAMHAMUKH.
43 28.02 [IpuMeHeHue 1epBoro 3aK0Ha TEPMOJIUHAMUKH K U30IIpoIiaccam
05.03 Bropoii 3aK0H TepMOAMHAMUKHI
44 07.03 [TpunHnmn neiicTBus TemuoBbix apurateneid. KoadduimeHt nonesHoro aeicTus.
I'nasa 12. TBepable Tes1a
44 12.03 Kpucrannuueckue u amopdnsie Tena. O6001IeHne 1 cucTeMaTH3alus 3HaHuH 110 TeMe
«MounekynsipHas ¢usuka. TenaoBble sIBICHUS.
45 14.03 KonTtpoubnasi padora Ne3 MoJuekyasipaas ¢pusuka. Teniosbie sBIeHHD).
OcHoBbI JieKTpoanHaMuKH (23 yaca. K.p. — 1, 1.p. — 2)
I'naBa 13 Jaektpocratuka 11ka
46 19.03 DEKTPUUECKNN 3apsi/l U DJIIEMEHTAPHbIE YAaCTHUIIbl. 3aKOH COXPAHEHHUS AIEKTPUYECKOTO
3apsiza.
47 21.03 3akoH KynoHa.
48 26.03 Dnekrpudeckoe mosie. HanpsHkeHHOCTP dyieKTpudeckoro mosist. CHIIoBbIe JIMHUH.
49 28.03 ITosie TOYEUHOTO 3apsiia U 3apsHKEHHOTO 1mapa. [IpuHimn cynepno3uuu nojie.
50 02.04 IToTeHnManpHas SHEPTUs 3apSKEHHOIO TENA B OTHOPOAHOM NIEKTPOCTATUYECKOM IIOJIE.
51 04.04 IToTeHman 3JIeKTPOCTATUYECKOTO NOJISL U PA3HOCTh MOTEHIIUAJIOB.
52 16.04 CBs3b MEX1y HANIPSKEHHOCTBIO AJIEKTPOCTATUYECKOTO MOJISI U Pa3HOCTHIO MOTEHINAJIOB,
OKBHUIIOTCHIIMAIGHBIC TIOBEPXHOCTH.
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53 18.04 DnekTpoeMkocTh. Equnuiiel snekrpoemkoctu. KonaeHncaTtop. DHeprus 3apsiKeHHOTO

KoHsieHcaropa. [IpuMenenne KOHAeHCaTOPOB.
I'naBa 14. 3aK0HBI IOCTOSIHHOI'O TOKA
24 23.04 Onekrpuueckuil Tok. Cuna Toka. 3akoH Oma aiis yuactka nenu. ConpoTuBIICHHE.
55 25.04 Onekrpuueckue nenu. [locnenoarenpbHoe U NapajlIeIbHOE COEAMHEHUS] TPOBOAHHUKOB.
30.04 KoutpoabHnas padora «diexkrpocratuka. [locjienoBaresibHOe U napauiejibHoe

coe/IMHeHHE MPOBOTHUKOBY

56 02.05 PaboTa 1 MOIITHOCTE OCTOSIHHOTO TOKA. 3akoH Jlxoyns-JIeHna.

57 1 07.05 OnexTpoaBrkymas cuia. 3akoH Oma i OJTHOH IIeTIH.

58 09.05 Pemenue 3a1ay Ha 2JIEKTPOIMHAMUKY

59 14.05 JladopaTopuas padora Ne6 «IlocienoBaTebHOe U MapaJjieibHOE COeIHHEHUS
MPOBOIHHKOBY.

60 16.05 Jladoparopnasi padora Ne7 «3mepenue I/IC n BHyTpEeHHEro cONpoOTHBJICHUSA
HCTOYHHUKA TOKAY.

I'naBa 15. JiekTpryecKuil TOK B pa3JIHYHbIX cpeax

61 21.05 DJeKTpuyuecKas MPOBOJUMOCTD PA3JIMYHBIX BEIIECTB. DIEKTpUUECKas IPOBOAUMOCTh
METaJIJIOB. 3aBUCUMOCTh CONPOTUBIICHUS TIPOBOJAHUKOB. OT TeMIiepaTyphl.
CBepXxnpoBOIUMOCTb.

62 23.05 DJexTpuyecKas MpOBOAUMOCTh B MOIYNpoBoAHUKaX. CoOCTBeHHAs U pUMECHas
IPOBOJTUMOCTH.

63 28.05 DJEKTPUUECKUH TOK B JKUIKOCTSIX. 3aKOH IEKTPOJIN3A.

64 | 30.05 DNEeKTpUIeCKUl TOK B BaKyyMe. DJIEKTPOHHO-ITy4deBast TpPyOKa. DJIEKTPUIECKUN TOK B rasax,
HecamMocTOsITeNbHBIN U CaMOCTOSITENbHBIN pa3psiIbl.

65 | 04.06 HroroBasi KOHTpPoOJIbHas padoTa

67 | 06.06 Ananu3 1 paboTa HaJI OIMOKaMHU

68 [ToaBeaeHne UTOTOB 3a rojl

69

Kpurepun oneHuBanus pa3iu4HbIX BUI0B padoT
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1. Kpurepun 1 HOpMBbI YCTHOTO OTBETA.

Ouenka «5» cTaBUTCSA, €CIU YUYEHUK:

¢ [loka3biBaeT riy0oKoO€ U MOJIHOE 3HAHHE U TOHMMaHue BCEro o0bema MporpaMMHOI0 MaTepuaa; MoJHOe MTOHUMaHUE CYIIIHOCTH paccCMaTpUBaeMbIX
MOHATHUH, SIBIICHUN U 3aKOHOMEPHOCTEN, TEOPUI, B3aUMOCBS3EM.

e YMeeT cOCTaBUTh MOJHBINA U MPAaBUIBHBIA OTBET Ha OCHOBE U3YUYEHHOI0 MaTepHaa; BbIIEATh IIaBHbIE MMOJI0KEHUSI, CAMOCTOSTENILHO MOATBEPKAATh OTBET
KOHKPETHBIMU TIpUMEpaMH, (pakTamu; caMOCTOSTEIHPHO U apTyMEHTUPOBAHO JIeNaTh aHAIN3, 0000IIaTh, BEIBOBI. Y CTAHABIIMBACT MEX MPEIMETHBIC (Ha OCHOBE
paHee MPUOOPETEHHBIX 3HAHUIN) U BHYTPU MIPEIMETHBIE CBSA3H, TBOPUECKU IPUMEHSET MOJIyYeHHbIe 3HaHHsI B He3HaKoMo# cutyanuu. [locienoBarensHo,
YEeTKO, CBS3HO, 00OCHOBAHHO U 0E€30MIMO0YHO M3JaraeT yueOHbINH MaTepuat:

JIaeT OTBET B JIOTHYECKOM MOCIIE0BATEILHOCTHU C UCIIOIb30BAHUEM MIPUHATON TEPMUHOJIOTUHU; JIEJIaeT COOCTBEHHBIE BBIBOIBL, (POPMHUPYET TOUHOE ONpeesieHUuE
Y UCTOJIKOBAaHUE OCHOBHBIX TIOHSTHH, 3aKOHOB, TEOPUI; IIPU OTBETE HE MOBTOPSIET JAOCIOBHO TEKCT YUCOHUKA; U3J1araeT MaTepua JUTepaTypPHBIM S3bIKOM;
MPABIJIBHO M 0OCTOSITENILHO OTBEYAET Ha JAOIOJHUTEIbHBIE BOMPOCH! yuuTelNss. CaMOCTOSTENBHO U PAllMOHATIFHO HUCIIONIb3YET HATJIsAHbIe TOCOOHS,
CIIPaBOYHBIC MAaTEPUAIIBI, YICOHUK, JOTIOJTHUTEIBHYIO JIUTEPATYPY, IEPBOMCTOUYHUKH, TPUMEHSICT CUCTEMY YCIIOBHBIX 0003HAUCHUH TIPU BEJCHUH 3aITHCEH,
COIIPOBOKAAIOIINX OTBET; UCHOIB3YET ISl IOKA3aTeIbCTBA BHIBOIBI M3 HAOIIOICHUI U OMBITOB.

e CaMOCTOSITENIbHO, YBEPEHHO U 0€30IIMO0YHO MPUMEHSET MMOTYYSHHbIE 3HAaHUS B PEIICHUH MTPO0JieM Ha TBOPUECKOM YPOBHE; IOIyCKaeT He Oojiee OHOTr0o
HEeJ0YeTa, KOTOPBIHA JIETKO UCTIPABIISET 110 TPEOOBAHHIO YUHTEIIS; UMEET HEOOXOIMMBIC HaBBIKH PabOTHI C MPUOOpaMH, YepTeKaMH, CXeMaMH U T'paduKamu,
COIYTCTBYIOIIMMU OTBETY; 3aIIUCH, COIPOBOXK/IAIOLINE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Ouenka «4» CTaBUTCA, €CIIH YUYCHUK:

¢ [Toka3biBaeT 3HAaHUS BCErO M3YUYEHHOTO MPOrpaMMHOI0 MaTepuana. [laeT moiaHbIi U MpaBUIIbHBINA OTBET HA OCHOBE U3YyUYCHHBIX TEOPHIL; TOMYCKAET
HE3HAYMUTEJIbHBIE OMUOKH W HEIOYETHI TPH BOCTIPOU3BEACHIHN U3YYEHHOTO0 MaTepuraa, ONpeaesIeHUs OHSITHI, HETOYHOCTH TPU UCTIOJIb30BAaHUU HAYUHBIX
TEPMHUHOB WJIM B BBIBOAAX U 00OOIICHUSIX U3 HAOIIOEHUI U OMBITOB; MaTepHall U3JiaraeT B ONpeAeNIEHHON JOTHYeCKON TOCIeI0BaTeIbHOCTH, TPU ATOM
JIONYCKaeT OAHY HerpyOyto OoMOKY WM He 0oJiee IByX HEJOUETOB U MOKET UX UCIPABUTH CAMOCTOSATENBHO IPU TPEOOBAHUH WU MPU HEOOIBIION TOMOIIN
MpernojaBaTelis; B OCHOBHOM YCBOWII yUeOHBIN MaTepuai; MOATBEPKIAET OTBET KOHKPETHBIMU MTPUMEpPaMH; MPAaBUILHO OTBEYAET Ha TOTIOTHUTEIbHbBIE
BOIIPOCHI YUUTEIS.

e YMeeT caMOCTOSITEILHO BBIJICTISTh TJIABHBIC MTOJIOKEHUS B M3yUEHHOM MaTepHualie; Ha OCHOBaHUM (DAKTOB U IPUMEPOB 0000IIaTh, 1eTaTh BEIBOIBI,
yCTaHABIUBATh BHYTPH MpEAMETHbIE CBS3U. [I[prMeHseT momyuyeHHbIe 3HaHUS Ha IPAKTUKE B BUJOU3MEHEHHOU CUTYyalluH, COOMI0IaeT OCHOBHBIE TIPaBUIIa
KYJbTYpPbl YCTHOM U TUCBMEHHOW PeuH, UCIIOJIb3yEeT HAYYHBIE TEPMUHBI.

¢ He oOnamaer 10CTaTOYHBIM HABBIKOM PaOOTHI CO CIIPABOYHOM TUTEPATYPO, yUeOHHUKOM, IEPBOMCTOYHUKAMHU (ITPABUIIBHO OPHUEHTUPYETCS, HO paboTaeT
MeaieHHO). JlomyckaeT HerpyOble HapylleHus: IpaBuil 0pOPMIIEHHS TUCBMEHHBIX padoT.

Onenka «3» cTaBUTCSA, €CIIH YUYEHUK:

e YCBOWJI OCHOBHOE COJIepKaHHe y4eOHOro MaTepualia, IMeeT MPoOebl B YCBOSHHH MaTepHala, He MPEmsITCTBYIONUE NalbHEeHIIeMy YCBOCHHIO
MIPOrpaMMHOT0 MaTepHralia; MaTepual U3jlaraeT He CUCTEMaTU3UPOBAaHHO, (PparMeHTapHO, HE BCET/Aa MOCIEI0BATEIbHO.

e [loka3piBaeT HEAOCTATOUHYIO CHOPMHUPOBAHHOCTH OT/IEIHHBIX 3HAHUIA U YMEHUI; BEIBOJIBI U 0000IIEHUS apTyMEHTUPYET ¢l1a0o0, JOMyCcKaeT B HUX OIIMOKH.
e JlomycTii omMOKHU U HETOYHOCTH B HCIIOIB30BAaHUHM HAYYHON TEPMUHOJIOTUH, ONIPEACTICHUS MMOHATUH 1a]l HEJOCTAaTOUYHO YETKHE; HE UCTIOIh30BAN B KAUECTBE
JI0Ka3aTeNIbCTBA BBIBOJIbI U 000011IeHNs U3 HAa0I0IeH!H, (PAaKTOB, ONBITOB MJIU JIOIMYCTHII OIIMOKH MTPH UX U3T0KEHHH.
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e VcnbIThIBAaeT 3aTpyJHEHUS B IPUMEHEHUH 3HAHUN, HEOOXOAMMBIX JJIs pEIIEHUs 3a/1a4 pa3IMYHbIX TUIIOB, IPU 00BACHEHUH KOHKPETHBIX SBJICHUNH HA OCHOBE
TEOpUI U 3aKOHOB, UM B IOATBEPKACHUN KOHKPETHBIX IPUMEPOB IPAKTUUECKOTO IPUMEHEHUS TEOPUA.
e OTBeuaeT HEMOJIHO Ha BOMPOCHI yuuTels (YIycKas 1 OCHOBHOE), HITH BOCIIPOM3BOIUT COJIEPKaAHUE TEKCTa yueOHMKA, HO HEIOCTaTOYHO TOHUMAET
OT/IeJIbHBIE TOJI0KEHUS, UMEIOIINE Ba)KHOE 3HAYEHUE B 3TOM TEKCTE.
e O0Hapy>XMBaeT HEJOCTATOYHOE TIOHUMAHKE OTACIBHBIX MOJIOKEHUN IIPU BOCIIPOM3BEACHNH TeKCTa yueOHHKa (3aruceid, IepBOUCTOYHUKOB) MIJIM OTBEYAET
HETOJIHO Ha BOIIPOCH] YUUTEIIs, JOMyCKasl OIHY - 1B I'pyOble OLIMOKH.
Ounenka «2» CTaBUTCSA, €CIIU YYEHUK:
e He ycBoui 1 He pacKpbll OCHOBHOE COJIEpyKaHHE MaTepHaja; He JIeJaeT BEIBOJAOB M 0000IICHHIA.
e He 3HaeT 1 He NOHUMAET 3HAYUTENIBHYIO WM OCHOBHYIO YaCTh IPOrPaMMHOI0 MaTepHaja B IIpe/iesiax OCTaBIEHHBIX BOIPOCOB UM UMEET €1a00
c(OopMHPOBAaHHBIC Y HETIOJHBIC 3HAHUS U HE YMEET MPUMEHATh HX K PEIICHUI0 KOHKPETHBIX BOIIPOCOB M 33j1a4 10 00pasiy.
¢ [Ipu oTBeTe (Ha OAMH BOMPOC) JIOITyCKAaeT Oojiee ABYX rpyObIX OMIMOOK, KOTOPBIE HE MOXKET UCIPABUTH JTAXKe TIPU TIOMOIIY YIUTEIIS.
e He MOXeT OTBETUTh HU Ha OJJUH UX [TOCTABJIEHHBIX BOIIPOCOB.
e [lomHOCTBIO HE YCBOMII MaTepHal.

Ounenka «1» cTaBUTCS B TOM CIy4ae, €CIM YIEHUK HE MOXKET OTBETUTh HU Ha OJJUH U3 MOCTaBJIEHHBIX BOIIPOCOB

3. OneHka BbINOJHEHUS PAKTHYECKHUX (1a00paTOpHBbIX) padoT, ONBITOB.

Ouenka «5» CTaBUTCS, €CIIM YYEHUK:

e [IpaBHIBHO OIpPEAENNI IETb OMBITA U BBIOJIHUI paboTy B IIOJIHOM 00BEME C COOIIIOICHNEM HEOOXOJMMOM TIOCIIEI0BATEIEHOCTH IPOBECHNUS OIIBITOB U
U3MEPEHUM.

e CaMOCTOSITENILHO U pallMOHAIbHO BbIOpaJl M OATOTOBUII AJIs ONbITAa HEOOX0AMMOE 000pYI0BaHUE, BCE OMBITHI ITPOBEJ B YCIOBUSIX U PEKUMAX,
o0ecreynBaroIUX MOJyYeHUE Pe3yJIbTaTOB U BHIBOJIOB ¢ HAHOOJIbIIEH TOYHOCTHIO.

e HayuHO rpaMOTHO, JOTHYHO ONMMcal HabIoAeHUs 1 chOpMUPOBA BBIBOABI U3 ONbITA. B MpecTaBIeHHOM OTYeTe MPaBUIBHO U aKKYpPaTHO BBITIOJIHUII BCE
3anucy, TabJauIbl, PUCYHKH, YEPTEXKH, IPAQUKH, BBIYUCIECHUS U ClIeTall BEIBOIBI.

o [IpaBuiBbHO BBIMOJHWI aHaIU3 norpemHocteit (9-11 knaccer).

e [IposiBisieT opraHM3aMOHHO-TPYI0BbIE YMEHHUSI (ITOIEP/KUBAET YNCTOTY paboyero MecTa u NopsAJ0K Ha CTOJIe, 3KOHOMHO HCIOJIb3YET PACXOIHbIE
MaTepuabl).

e DKCIEPUMEHT OCYIIECTBIISIET MO [UIaHY C YIETOM TEXHHUKH 0€30MacHOCTH U MpaBMIl paboThl ¢ MaTepUaIaMu U 000Py10BaHHEM.

Ouenka «4» CTaBUTCS, €CIIM YYEHUK BBITIOJHII TPEOOBaHUS K OLIEHKE «5», HO:

e OnbIT NPOBOAMI B YCIOBHSIX, HE 00ECIIEUMBAIOIIUX JJOCTATOYHON TOUHOCTH U3MEPEHUH.

¢ Bbu1o JoMmyIeHo 1Ba — TpU HejoueTa Uit 0ojiee 0JIHON rpy0oii olMOKK M OHOTO HEJ0YeTa.

e DKCINEPUMEHT IIPOBEJICH HE MOJHOCTHIO WM B OMMCAHUHN HAOIIOAEHUI U3 ONbITA YYEHHUK AOMYCTUI HETOYHOCTH, BHIBOJIBI ClIEall HEMOJIHBIE.

Ounenka «3» cTaBUTCS, €CIIN YUYEHUK:

e [IpaBUIBHO OMpEIENINII LENb OMBITA; PA0OTY BBIMOIHSAET NPAaBIIIBHO HE MEHEE YeM HANOJIOBHUHY, OJTHAKO 00BEM BBHIMOJIHEHHON YaCTH TaKOB, YTO MO3BOJISET
MOJIYYUTh IPABUIIbHBIE PE3YJIbTAThl U BBIBOJIBI [0 OCHOBHBIM, IPUHIUIIUAIBHO BaXKHBIM 3a7[auaM paOoThI.
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¢ [ToxnbGop obopynoBanus, 00BEKTOB, MATEPHAIIOB, a TAKXKE pabOTHI 110 HaYaTy OIbITA IPOBEJI C IOMOILBIO YUUTENIS; WIIM B XOZI€ MMPOBEICHUS OIbITa U
M3MEpPEHUH OMbITa OBLIH JIOMYIICHBI OITMOKHU B OMMCAaHUH HAOIIOACHUN, ()OPMYITUPOBAHUN BHIBOJIOB.
e OIBIT MPOBOJWIICS B HEPAIIMOHATBHBIX YCIOBUSAX, YTO MPUBEIIO K TIOTYYECHUIO PE3YIHTATOB C OOJNBINEH MOTPEITHOCTHIO; HITU B OTYETE OBLIN IOMYIICHBI B
o01i1ei cI0)KHOCTU He OoJiee ABYX OLIMOOK (B 3alUCAX €IMHUL, U3MEPEHUSX, B BBIYUCICHUSX, Ipadukax, Tabaumax, cxeMax, aHajau3e MOrpenrHoCcTel U T.11.) He
MPUHIMITHATBEHOTO JUTSl TAHHOW paboThl XapakTepa, HO MOBIUSABIINX Ha PE3YJIbTAT BHIMIOTHCHHSI; HE BBITIOJTHEH COBCEM HIIM BHITIOJTHEH HEBEPHO aHAIH3
norpentHoctei (9-11 kmaccer);
e Jlomyckaer rpyOyro omuoOKy B X0JIe IKCIIepuMeHTa (B 00bICHEHHH, B 0)OPMIICHIH paOOThI, B COOJIIOICHUH MPABHII TEXHUKHA 0€30MTaCHOCTH MPHU PadoTe C
MaTepuagaMu U 000pyA0BaHUEM), KOTOPAst UCIIPABIISCTCS IO TPEOOBAHUIO YUUTEIIS.

Ouenka «2» CTaBUTCSA, €CIIH YUYCHUK:
e He ompenenun caMOCTOSATEIHHO 1€JTh ONBITA: BHIMOIHIII PA0OTY HE MOJHOCTHIO, HE MOATOTOBUI HY)KHOE 000PYIOBAaHUE M 00bEM BHITIOJTHEHHON YacTH
paboThI HE O3BOJISIET ClIEIaTh MPABUIBHBIX BHIBOJOB.
¢ OmbITHl, U3MEPEHUS, BEIUNCICHUS, HAOIIOIEHUS TPON3BOAUINCEH HEPABUIHHO.
¢ B xoxe paboThl ¥ B 0TYETE OOHAPYKWIHCH B COBOKYITHOCTH BCE HEJIOCTATKH, OTMECUCHHBIC B TPEOOBAHUSIX K OIICHKE «3».
e Jlomyckaet aBe (u 6osee) rpyObie OMMOKH B X0/I€ SKCIIEPUMEHTA, B 00bSICHEHUHU, B 0POPMIIEHHUHU pabOThI, B COOIIOICHUH MPABUI TEXHUKU O€30MaCHOCTH
pu paboTe ¢ BEeIEeCTBAMU U 000PYJOBaHUEM, KOTOPBIE HE MOXKET UCIIPABUTH JAaXKe MO TPEOOBAHUIO YUUTEIIS.

Ouenka «1» cTaBUTCS B TEX CIydasX, KOT/Ia yJallHics COBCEM HE BBITTOJIHUI pa0dOTy WU HE coOI0na)1 TpeOoBaHMI 0€301acCHOCTH Tpy/Ia.
B Tex cnyuasix, korjaa yyamnuiics mokasaji OpuruHajIbHBIA U HarboJiee palliOHAIBHBIN MOAXO0/ K BHIIOJHEHUIO Pa0OTHI U B Mpoliecce paboThl, HO HE N30exKan
TEX WM UHBIX HEJJOCTATKOB, OLIEHKA 32 BBITIOJHEHUE PA0OTHI 10 YCMOTPEHHUIO YUUTENSI MOKET OBITh TIOBBIIIICHA 10 CPABHEHUIO C
yKa3aHHBIMH BBIIIIE HOPMaMH.

3.01eHKa cCaMOCTOSATENbHBIX MMCbMEHHBIX H KOHTPOJIbHBIX PadoT.

Ouenka «5» cTaBUTCS, €CIIA yYEHUK:
¢ BrimonHua padoTy 6€3 OImmMbOK 1 HEI0YETOB.
e JlomycTuit He 6oJiee OTHOTO HEA0YeTa
OueHka «4» CTaBUTCA, €CIIM YYEHUK BBITIOTHII Pa0OTy MOTHOCTHIO, HO TOTTYCTHII
B HEl:
e He Gonee ogHol HErpy0oii OMMUOKH U OTHOTO HEJ0UYETA.
e He Oonee 1ByX HETOUETOB.
Ounenka «3» CTaBHTCS, €CITM YUYSHUK MTPABMIIBHO BBITTOJIHUAI HE MEHEE ITOJIOBHHBI
pabOThI UITH TOTTYCTHII:
e He Gonee nByx rpyObIx ommOOK WK He 0oJiee OHOU rPyOOid U OJHOM HErpyOOi OIMTMOKY U OJHOTO HEJI0YETa;
e He Gonee nByx- Tpex HETpyOBIX OMIMOOK WIIM OJHON HETpyOOoil OMIMOKH U TPEX HEI0UETOB;
¢ [Ipu oTcyTcTBUM OMIMOOK, HO MPU HATMYHUH YETHIPEX-TISITH HEIOUETOB.
Ounenka «2» CTaBUTCS, €CIIN YYEHUK:
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e JlomycTri 4uCio OmMMOOK HEIOUETOB MPEBHIIIAIOIIEE HOPMY, P KOTOPOU MOKET OBITh BBICTaBJICHA OLICHKA <«3).
e Eciii paBUIIbHO BBITIOJIHUII MEHEE TIOJIOBUHBI pa0OTHI.
Onenka «1» craBUTCS, €CIIU YUEHUK:
e He npuctynui K BBITIOJHEHUIO paOOTHI.
¢ [IpaBwibpHO BeITOTHII He Oosiee 10% Bcex 3amaHmuil.
Yyumenv umeem npaso nocmagums yueHUKy oyeHKy Guvluie mou, Komopas npedyCMOmMpPeHa «HOPMAMUY, eCiu Y4eHUKOM OPUSUHATILHO 8bINOJIHEHA paboma.
4. OueHka yMeHHU POBOAUTH HAOJIIOAEHUS.

Ouenka «5» CTaBUTCS, €CIU YYCHUK:

o [IpaBMIIBHO 1O 3aJIAaHUIO YYUTEIIS MTPOBEI HAOIIOIeHNE. ® BRIenni cylecTBeHHbIC IPU3HAKH Y HA0II01aeMOT0 00heKTa (IIpoiiecca).
e Jlorm4Ho, HAy4HO rPaAMOTHO O(OPMUI PE3YIIbTATHI HAOIOICHUN U BBIBOIBI.

Ounenka «4» CTaBUTCA, €CIIU YUYEHUK:

e [IpaBuIbHO 10 33/ITaHUIO YUUTENS MPOBEN HAOIIOACHHE.

e [Ipu BeIIENIEHNH CYLIECTBEHHBIX PU3HAKOB Y Ha0II0AaeMOro o0beKTa (Ipoliecca) Ha3Bal BTOPOCTEIEHHOE.

¢ JlomycTun HeOpeKHOCTH B 0popMIIeHUU HAOTIOCHH U BHIBOJIOB.

Ouenka «3» cTaBUTCA, €CITH YUYCHUK:

e JlomycTrit HETOYHOCTH U 1-2 OMMOKY B IPOBEICHUY HAOIIOACHHIA 10 3a/IaHUI0 YUUTEIIS.

¢ [Ipu BeIEIEHNUN CYIIECTBEHHBIX MPU3HAKOB Y HAOIIOAaeMOro 00BheKTa (Tpoliecca) BhIASIUII JIUITh HEKOTOPHIE.
e Jlomyctuin 1-2 ommbku B ohopmiieHUU HaOIIOACHUI U BEIBOIOB.

Ouenka «2» CTaBUTCSA, €CITH YUYECHUK:

o Jlomyctun 3-4 omuOKu B MPOBEACHUN HAOIIOICHUH 110 3aJaHUI0 YUUTETIS.

e HempaBunbHO BbIIEIII TPpU3HAKU HabII01aeMoro o0bekTa (mporiecca).

e Jlomyctuin 3-4 omnOku B ohopmiieHUN HAOIIOACHUI U BBIBOJIOB.

Onenka «1» cTaBUTCA, €CIM YUYEHUK:

He Brnageer ymeHnem npoBoIuTh HAOMIOACHUE.

Obmas kaaccupurkanus ommnoOoK.
[Tpu onieHKe 3HAHUM, YMEHHUI U HABBIKOB YYAIIUXCs CIEAYET YUYUTHIBATh BCE OMIMOKH (TpyOble M HETpYyObie) U HEJJOUETHI.

I'pyObIiMu cuuTaIOTCS CIeAYyIOIHe OIIUOKH:

® HE3HAHME OIpeIeIeHUs] OCHOBHBIX MOHSATHI, 3aKOHOB, MPaBMJI, OCHOBHBIX MOJI0XEHUI TEOpUH, HE3HAHUE (POPMYII, OOLIETIPUHATHIX CUMBOJIOB 0003HAYCHUN
BEJIMYMH, €IMHULl UX U3MEPEHUS;

e He3HaHHE HAaMMEHOBAHMUU eMHUIl U3MepeHus (Ppu3mnKa, XMMUs, MaTeMaThKa,01noJ0rus, reorpadus, uepuenue, Tpyaosoe ooyuenue, ObX);

® HEYMEHME BBIJCIUTH B OTBETE ITIABHOE;

e HEeyMEHHE NMPUMEHATH 3HAHUS JIJIs peLIeHUs 33/1a4 U 0ObSICHEHUS SBIICHU;
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HEYMEHUE JIeJIaTh BBIBOJIBI 1 0000IIECHNS;
HEYMEHHE YUTATh U CTPOUTH IPAPUKH ¥ MPUHIUITHAILHBIC CXEMBI;
HEYMEHHE MTOITOTOBUThH YCTAHOBKY MJIH JJAOOpaTOpHOE 000pyI0BaHUE, IIPOBECTH OMBIT, HAOIIOICHMSI, HEOOXOIUMBIC PACUETHI HITH UCTIOIh30BATh

IIOJIYUYCHHBIC JAHHBIC 1JIA BEIBOJAOB;

HEYMEHHE IOJIb30BaThCsl IEPBOMCTOUYHUKAMHE, YYCOHUKOM U CIIPAaBOYHUKAMH;
HapyIICHHE TEXHUKU 0€30MacHOCTH;
HeOpeXHOE OTHOILIECHHE K 000pyJOBaHUIO, MPHOOpaM, MaTepraliaM.

K HerpyObiM ommmOkam ciieyer OTHECTH:

HETOYHOCTb (hOPMYIMPOBOK, ONPEIEIEHUH, TOHATUH, 3aKOHOB, TEOPUI, BbI3BaHHAs HEITOJHOTOW 0XBaTa OCHOBHBIX ITPU3HAKOB ONPEENIIEMOTrO MOHATHS
WM 3aMEHOM 1-2 U3 3THX NPU3HAKOB BTOPOCTENIEHHBIMU;

OIIMOKH MIPH CHATHUU TIOKAa3aHUH C M3MEPHUTENIBHBIX IPUOOPOB, HE CBSI3AHHBIE C OTPE/ICICHNUEM LIEHBI JeJICHHSI KAl (HAlpuMep, 3aBUCAIINE OT
PacIoyioKeHUs! U3MEPUTEIbHBIX IPUOOPOB, ONTHUYECKHUE U JP.);

oLIMOKH, BbI3BaHHbIE HECOOIIIOJICHUEM YCIIOBUH MTPOBEACHNUS OIbITA, HAOIIOICHHS], YCIOBUI paboThl MpUOOpPa, 000pYA0BaHMS;

OmHMOKH B YCIIOBHBIX 0003HAYEHUAX HA MPUHIMITHAIBHBIX CXEMaxX, HETOYHOCTh rpaduka (HarpuMep, M3MEHEHHE yIila HaKJIOHa) | Jp.;

HEpalMOHAIBbHBIN METO/ PEILIEHNUs 3aJaul UM HEJOCTaTOYHO MPOyMaHHbIN IUIaH YCTHOTO OTBETA (HapyLIEHUE JIOTUKH, TOJIMEHA OTAEJIbHBIX OCHOBHBIX
BOIPOCOB BTOPOCTENIEHHBIMHU);

HepalMOHAIbHbIE METOABI paOOTHI CO CIIPABOYHOM M JPYroi JIUTEpaTypoi;

HEyYMEHHE pellaTh 3aauu, BHIIOIHATH 3aJaHHs B 00IIEM BUJIE.

HenoueraMu siBJISIOTCA:

HEepalMOHAIbHBIE MPUEMBI BEIYUCICHUH U TPe00pa30BaHU, BHIMIOIHEHHS OTIBITOB, HAOIIOACHUH, 3aJaHHIA;
OIIMOKY B BBIUUCICHUAX (apupMETHIECKIE — KpOME MaTeMaTHUKH ),

HEeOPEKHOE BHITIOJIHEHHE 3aITMCeH, YepTexel, cXxeM, rpaQuKoB;

oporpadudeckre u MyHKTyaI[MOHHBIE OMIHOKHU (KPOME PYCCKOTO SI3bIKA)

MaTepHaJILHO-TeXHI/I‘IeCKOC H y‘leﬁHO-MeTOHI/I‘IeCKOC o0ecneyeHue 06pa3OBaTean0r0 nmpouecca

. ObopynoBanue yueOHOro KabuHeTa:

® 10CaJOYHBIC MECTa YJallluXCs;

e pabouee MECTO IPEeroaaBaTens;

e pabouas 10CKa;

® HarJsTHBIC TOCOOUS (YyU€OHUKH, OTIOPHBIC KOHCIIEKTHI-TIAKAThI, CTEH/IbI, KAPTOUKH, pa3aTOYHBIN MaTeprai, JEMOHCTPAIIMOHHOE 000pyI0BaHUE,
KOMIUIEKTHI 1a00paTOPHBIX padoT).

. Texnuueckue cpencTBa 00ydeHus:

o [IK,
® MIPOCKTOP
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JIEKTPOHHO-00pa30BaTe/IbHbIE PecypChl

1. Ennnas xosyutekius mudpoBbix oOpazoBaTenbHbIX pecypcoBhttp://school-collection.edu.ru/catalog/pupil/?subject=30
2. Otkpeitas ¢usuka http://www.physics.ru/courses/op25part2/design/index.htm

3. I'azera «1 cenTs0ps»: Matepuainl o ¢usuke http://1september.ru/

4. dectuBanp negarornueckux uaen «OTKpwITHIN ypok» http://festival.1september.ru/
5.@uzuka.ru http://www.fizika.ru

6. KM-mkouna http://www.km-school.ru/

7. DnexTpoHHBIN yueOHuk http://www.physbook.ru/

8. Camas OosbIast 3JeKTpoHHas Onbnmoreka pyHera. [Touck kuur u xypHanos http://bookfi.org/
9. OtkpeiThiii 6ank 3amanuiit EI'D http://www.fipi.ru/content/otkrytyy-bank-zadaniy-ege

10. O6pa3oBatenbHbIe pecypchl nHTepHeTa — Pusnka http://www.alleng.ru/edu/physl.htm

11. Poccuiickas snexTponHos mkomna (POII)
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