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MNOACHUTEJIBHAS 3AIINCKA

[IporpamMma 1o ¢usnuke 6a30BOr0O YPOBHS HA YPOBHE CpeHEro odmiero odOpazoBaHus pazpaboTaHa
Ha OCHOBE IMOJIOXKEHUHN U TpeOOBaHMIA K pe3ybTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBl,
npenctasiaeHHbIX B PI'OC COO, a Taxke ¢ yuéroMm (penepanbHoil pabouelt mporpaMMbl BOCIUTAHUS U
KOHIENIMK TpenoaaBaHus ydeOHoro mnpeamera «Pu3uka» B 00pa30BaTEIbHBIX OpPraHU3AIMIX
Poccuiickoit @enepaninu, peann3yonmx OCHOBHbIE 00pa30BaTeNbHbIC TPOTPAMMBI.

Conepxanue mporpaMMbl 1O (U3MKE HAMpaBieHO Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOM
KapTuHBI MUpa obydaronuxcs 10—11 kmaccoB npu oOydeHnn ux Gu3nKe Ha 0a30BOM ypOBHE Ha OCHOBE
CHCTEMHO-/IeATeIbHOCTHOrO noaxofa. [Iporpamma no ¢usuke coorserctByeT TpedoBanusim ®I'OC COO
K IUIAHUPYEMBIM JIMYHOCTHBIM, IPEJAMETHBIM M METalpeIMETHbIM pe3yjbTaTaM OOyueHHus, a TakKKe
YUUTHIBAET HEOOXOIUMOCTh peali3allii MEXIPEIMETHBIX CBA3eil (PU3MKU C eCTEeCTBEHHO-HAayUYHBIMU
y4eOHbIMU TpeZMeTaMu. B Hell onpenenstoTcs OCHOBHBIE LENIM U3y4eHUsl (PU3UKKU Ha YPOBHE CPEIIHEroO
oOmiero oOpa3oBaHMs, IUIAHUPYEMbIE pE3yJbTaTbl OCBOEHHMS Kypca (U3UMKUA: JUYHOCTHBIE,
MeTanpeIMeTHbIC, TPeMETHbIE (Ha 0a30BOM YPOBHE).

[Tporpamma no (pu3KKe BKIIOYAET:

® [UIaHUpPYEMblE pe3yNbTaThl OCBOEHHUS Kypca (u3uku Ha 0a30BOM YpOBHE, B TOM YHCIIE

MIPEIMETHBIE PE3YJIbTATHI 110 T0J1aM O0yUYEHHUS;

e cozepxaHnue yueoHoro npeamera «Puznkay 1mo rojgaM oOydeHusl.

du3nka Kak Hayka o HanOoJee 00X 3aKOHAX MIPUPO/IbI, BEICTYIIAsl B KaYeCTBE YUeOHOT 0 IpeaMeTa
B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHCTeMY 3HaHUU 00 okpykaromeMm mupe. [IIkombHBIN Kypc
(bu3HUKHN — ccTeMO0Opa3yIOIIUi 7151 €CTECTBEHHO-HAYYHBIX YU€OHBIX IPEIMETOB, TOCKOIBKY (PU3UUECKUE
3aKOHBI JIE)KAaT B OCHOBE MPOLIECCOB U SIBIICHHI, U3y4aeMbIX XUMHUEH, Onosiorueit, pusnueckoii reorpadueit
u actpoHomueil. Micnonp30BaHue U akTUBHOE NMPUMEHEHHE (PU3MUECKUX 3HAHUM ONpeseNsieT XapakTep U
pa3BUTHE Pa3HOOOPa3HBIX TEXHOJIOTHH B chepe SHepreTUKU, TPAHCTIOPTa, OCBOCHHUS KOCMOCA, TIOTY4EHUs
HOBBIX MaTEpPHAaJIOB C 33/IaHHBIMU CBOMCTBaMH U IpyruX. V3yueHue (pu3MKu BHOCHT OCHOBHOM BKJIaI B
dbopMHpOBaHNE ECTECTBEHHO-HAYYHOM KapTHHBI MHpa oOydarommxcs, B (OpPMHUPOBaHHE YMEHUU
MPUMEHATHh HAyYHBIH METOJ IO3HAHUS TPH BHIMIOJIHEHUN UMHU YY€OHBIX UCCIIEJOBAHUI.

B ocHOBY Kypca ¢pu3uku sl ypoBHsI CpeJHEro oO1iero oopa3oBaHust MOJI0KEH Pl UAEH, KOTOpbIe
MO>KHO pacCMaTPUBATh KaK MPUHIUIIBI €TI0 TOCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBHHM C HEll KypC SIBJISETCS JIOTHUECKH 3aBEPIIEHHBIM, OH COJCPKHUT
MaTepHall U3 BCEX pa3/iesioB (U3HUKH, BKIIOYAET KaK BOIIPOCHI KJIIACCUYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoesn cenepanusayuu. B cooTBeTcTBUM € HeW Marepual Kypca (GU3UKH OOBEIUHEH BOKPYT
¢uznueckux Teopuil. Begymmm B Kypce sBisieTcs (OPMUPOBAaHUE MPEACTABICHUM O CTPYKTYPHBIX
YPOBHSIX MaT€pUH, BEIIECTBE U TMOJIE.

Hoes eymanumapuszayuu. EE peannsanus MpennojaraeT HCHOJIb30BAHUE T'yMaHUTAPHOIO
MoTeHIMana GU3NYEeCKON HayKH, OCMBICIIEHUE CBSI3U pa3BUTHS (PU3UKHU C pa3BUTHEM OOLIECTBA, a TAKXKE C
MHPOBO33PEHYECKUMHU, HDABCTBEHHBIMH U YKOJIOTUYECKUMU TPOoOIeMaMu.

Hoes npuxnaonou nanpagnrennocmu. Kypc Gpu3nky npeamnonaraetT 3HakOMCTBO C IIMPOKUM KPYToM
TEXHUUYECKHUX U TEXHOJOTUYECKUX MPHUIIOKEHUIN U3yUYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcsi MOCPEICTBOM BBEJICHHUS AJIEMEHTOB COAEPIKAHUS, TTOCBSIIIEHHBIX
HKOJIOTUYECKUM TPOOIeMaM COBPEMEHHOCTH, KOTOPbIE CBA3aHbI C PA3BUTHEM TEXHUKU M TEXHOJOTHMH, a
Takke 00CyKIeHUs MPoOIEeM pallMOHATILHOTO MPUPOIONOIb30BAHMS U SKOJIOTHUECKOI 0€30MacHOCTH.

CTepHEBBIMH 3JI€MEHTaMH Kypca (pU3MKH Ha ypOBHE cpeaHero oluiero oOpa3oBaHUs SBISIOTCS
¢busnveckne Teopun (popMHupoOBaHHE PEICTABICHUH O CTPYKTYPE MOCTPOCHUS (PU3NIECKON TEOPHH, POITH
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(dbyHIlaMEHTaIbHBIX 3aKOHOB W MPHUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSAX O MPUPOJE, I'PaHUIAX
MPUMEHUMOCTH TEOPH, JJIS1 ONTUCAHUS €CTECTBEHHO-HAYUHBIX SBJICHHUH U MPOLIECCOB).

CHUCTEeMHO-IeSITETPHOCTHBIN TMOAX0J B Kypce (U3WKH peaju3yeTcs Mpexae BCero 3a CYET
OpraHM3aIiy YKCIePUMEHTAIbHON AesTeNbHOCTU o0yvatomuxcs. s 6a30Boro ypoBHs Kypca Gpusuku —
3TO UCMOJIb30BAHUE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB H J1aOOPaTOPHBIX padoT,
KOTOpBIE B Mporpamme Mo (u3uke 0ObeAMHEHBI B OOIIMH CIIMCOK YUYEHHYECKUX MPAKTUYECKUX PadoT.
Brinenenue B ykazaHHOM MepedHe JabOpaTOPHBIX PaOOT, MPOBOAMMBIX [JIsi KOHTPOJS W OILICHKH,
OCYILECTBISIETCS YYACTHUKAMHU 00pa30BaTEIbHOTO MPOLECca UCXO/s U3 OCOOCHHOCTEH TIIaHUPOBAHUS U
ocHamieHus: kabunetra Qusuku. Ilpu 3TOM oOecmedmBaeTcs OBIAZCHUE OOYYAONIUMUCS YMEHUSIMH
IIPOBOJUTH KOCBEHHBIE M3MEpPEHUs], UCCIEeT0BaHMUs 3aBUCUMOCTEH (U3UUECKUX BEIMYMH U TOCTAHOBKY
OTIBITOB TI0 TMPOBEPKE MPEATIOKEHHBIX THITOTE3.

Bonbuioe BHUMaHME yAeNseTCs PEIICHUIO PAcUETHBIX M KaueCTBEHHBIX 3amad. [lpu atom s
pacuéTHBIX 3a/1a4 IPUOPUTETOM SBIISIFOTCS 3a/1a41 C IBHO 331aHHON (PM3NYECKOI MOJIEIBIO, TO3BOJISIOIINE
MPUMEHATh W3YUEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pasliena Kypca, TaK W HHTETPUpPYS
3HAHUA U3 Pa3HBIX pa3niesnoB. [y kKauecTBEHHBIX 3a/1ay MPUOPUTETOM SBIAIOTCS 3aaHUs Ha OObSICHEHHE
NpoTeKaHUs PU3UUECKUX SBICHUH U NMPOLIECCOB B OKPYKAIOIIEH KU3HU, TpeOyIomHe BhIOopa (pu3ndecKkoi
MOJIEJIH JJISl CHTYalluH IPaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TtpeboBaHusmMu PI'OC COO k maTepHaTbHO-TEXHUYECKOMY OOCCICYCHHIO
yaeOHoro mporiecca 6a30BbIi YpPOBEHb Kypca (PM3MKHU Ha YPOBHE CPEAHETO 00IIero o0pa3oBaHus JOIKEH
U3Yy4aTbCs B YCIIOBHUSX IMPEIMETHOro KaOuHeTa (PU3MKK WM B YCJIOBHSIX MHTETPUPOBAHHOIO KaOMHETa
IPEeIMETOB E€CTECTBEHHO-HAy4yHOro IuKiIa. B kabuHete (QU3MKM JODKHO OBITH HEOOXO0JUMOE
nabopaTopHoe 00OpYHAOBaHHWE ISl BBIOJHEHHS YKa3aHHBIX B TpOrpaMMe Mo (PU3MKE YYCHHYECKUX
MPAKTUYECKUX padOT U AEMOHCTPALIMOHHOE 000pYI0OBaHUE.

JleMoHCTpalMoHHOe 000pyoBaHHEe (OPMHUPYETCS] B COOTBETCTBUU C MPHHLUIIOM MHHHUMAJIbHOM
JIOCTAaTOYHOCTH W O00ECNeYrBaeT IOCTAHOBKY IEPEUMCIICHHBIX B MpOTpamMMe IO (U3HUKE KIFOUYEBBIX
JEMOHCTpallMii  JUIsl  HCCIEJAOBAaHUS HW3Y4aeMbIX SBIEHUH U  TPOLECCOB, HMIHUPUYECKUX U
(byHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlabopaTtopHoe oOOpymoBaHWE [JIsi YYEHHUYECKHX MPAKTHUECKUX paboT ¢opMupyeTrcss B BHUIE
TEMaTHUYECKMX KOMILJIEKTOB M 00ecreunBaeTcsi B pacyére OJHOr0 KOMIUIEKTa Ha JIBYX OOYyYaroIUXCs.
TemaTtndeckne KOMIUIEKTHI Ja00paTOPHOTO 00OPYAOBaHHS JTOJIKHBI OBITH MOCTPOEHBI HA KOMILIEKCHOM
MCIOJIb30BAaHNHU aHAJIOTOBBIX U IU(PPOBBIX MPUOOPOB, a TAKIKE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B
BUjie LU(PPOBBIX JaOOPATOPHIA.

OCHOBHBIMU LIEJISIMH U3Y4EHUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBISIOTCS:

e (opMHUpOBaHME HHTEpeca M CTpPEMJICHHs OOy4aloIIMXCs K HAYYHOMY H3YYEHHUIO HPUPOIBI,

pa3BUTHE WX WHTEIUICKTYaJIbHBIX U TBOPUYECKUX CITOCOOHOCTEH;
® pa3BUTHE MPEJCTABICHUNA O HAYYHOM METOJIe MMO3HaHUA U (POPMUPOBAHHUE HUCCIIEOBATEILCKOT O
OTHOIICHHS K OKPYKAIOIINM SIBJICHUSIM;

e (opMHUpOBaHME HAyYHOI'O MUPOBO33PEHUS KaK pe3ysbTaTa U3y4yeHHsl OCHOB CTPOEHUS MaTepUH
1 (GyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKH;

e (opMuUpOBaHHE YMEHUI OOBACHATH SBJICHUS C UCIIOJIb30BaHHEM (PU3MUECKUX 3HAHUN U HayYHBIX
JI0Ka3aTeNbCTB;

e (opMHUpOBaHME MPEJICTABICHUH O poiu (U3MKU JUIS Pa3BUTHs JPYTHX €CTECTBEHHBIX HayK,
TEXHUKH ¥ TEXHOJIOTHH.

JlocTukeHne STUX Iieniell o0ecreurnBaeTcs pPelleHrueM CIEAYIOMUX 3a7ad B MPolecce M3y4eHUs
Kypca (pU3MKH Ha YPOBHE CPEIHEro o0IIero o0pa3oBaHuUs:
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e MpUOOpETeHHE CUCTEMBI 3HAHUKM 00 00IMX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPHUSX,
BKJIIOYAsi MEXaHHMKY, MOJIEKYJISAPHYIO (U3HKY, SJEKTPOAWHAMHKY, KBAaHTOBYIO (U3HUKY H
3JIEMEHTHI acTPOPU3UKY;

e (dopMuUpOBaHHE YMEHHI NPUMEHSTH TEOPETUYECKHE 3HAHHSA /s OOBSCHEHHS (PHU3UUECKUX
SIBJICHUI B TIPUPOJIC U JUTSI IPUHATHUS TPAKTHUECKUX PEIICHUH B TIOBCETHEBHOM KHU3HM;

® OCBOEHHE CIIOCOOOB PEIICHHS PA3IMYHBIX 33134 C SIBHO 33JaHHOM (PM3NYECKON MOJIENbIO, 3a/1ad,
MO/IPa3yMEBAIOIINX CAMOCTOSITENIbHOE COo3JaHue (PU3MUECKON MOJENH, aJIeKBaTHON YCIIOBUSM
3a/1a4u;

e T[OHMMaHHEe (QUINYECKUX OCHOB M TPUHIMIIOB JCHCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSHHS HAa OKPYXKAIOILYIO CPENy;

® OBIAJCHWE METOJaMH CaMOCTOSITENIFHOTO IUIAHUPOBAHHMS W TPOBEACHUS (PU3UUECKUX
HKCIEPUMEHTOB, aHajiu3a M MHTEpHpeTauud HHPOpPMaLuHU, ONpeJeseHUs] JTOCTOBEPHOCTH
MIOJIyYEHHOT'O pe3yNbTaTa;

® CO3JAHUE YCIOBUM JUIA PAa3BUTHS YMEHUU IPOEKTHO-UCCIIEAOBATEIIBCKOM, TBOPYECKOU
TeSITEITBHOCTH.

Ha u3ydenne ¢puszuku (6a30BbIi ypOBEHB) Ha YPOBHE CpPEeHETO 00111er0 00pa3oBaHus OTBOAUTCS 136

yacoB: B 10 kiacce — 68 yacoB (2 yaca B Hezielno), B 11 knacce — 68 yacoB (2 yaca B HEZEINIO).

[Ipennaraemslii B mporpaMmme 1o Gpu3nke nepedeHsb 1a00paTOPHbIX U MPAKTUUECKUX padoT sBIsETCS

PEKOMEHJOBAaHHBIM, YUUTENb JIelaeT BBIOOP MpPOBEACHUS JAOOpaTOPHBIX PAabOT M OMBITOB C YYETOM
WH/IMBUIYAIBHBIX OCOOCHHOCTEH 00yJarOIInXCs.



COIEP/KAHUE OBYYEHUA

10 KJIACC

Pa3znen 1. @usuka u MeTOAbI HAYYHOT 0 NO3HAHUSA
®usnka — HayKa o npupoje. Haydnsle MeTobl MO3HAHUSA OKpYyXkKaromero mupa. Posis skcnepumenTa
U TEOPUH B IIPOLIECCE TO3HAHUS IPUPOBL. DKCIIEPUMEHT B (pU3HKe.
MonenupoBanue GU3NUECKUX SBICHUN U mpoieccoB. Hayunsle runore3sl. @uzndeckue 3aKoHbI U
Teopuu. I'paHuIbl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpMHIINI COOTBETCTBHSL.

Ponb u mecto ¢pusuku B (HOpMHUPOBAHUH COBPEMEHHOW HAYYHOW KApTHHBI MHpPA, B MPAKTUYECKOM
NESTEILHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanoroBEIC U I_II/I(ppOBBIe HU3MCPHUTCIIbHBIC HpI/I60pLI, KOMITBIOTCPHBIC JaTYUKU.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndeckoe aBkeHHEe. OTHOCHUTEIBHOCTh MEXaHHMUeCKOro IBimkeHHsA. CucreMa OTCUéTa.
TpaekTopus.

[lepemernienue, CKOpoOCTh (CpeAHsst CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHUE MaTepHaIbHON
TOYKH, UX MPOEKIIMU HA OCU CUCTEMBI KoOpAuHAT. ClI0KEHHE MEPEMEILLICHUI U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE NBrKeHHe. [ paduku 3aBUCIMOCTH KOOPIUHAT,
CKOPOCTH, YCKOPEHHSI, ITYTH U TIEPEMEIICHHUS MaTEPUAIBHONU TOUYKH OT BPEMEHH.

CBoOoaHoe majeHne. Y CKopeHue CBOOOTHOTO TaACHUS.

KpuBonuneiinoe nuxeHue. J[BHkeHHME MaTepUATbHOM TOYKHU MO OKPYKHOCTH C MOCTOSIHHOM IO
MOJIYJIFO CKOPOCTBIO. YTJIOBas CKOPOCTh, JIMHEWHAs CKOpOCTh. [lepwog u dwactoTa OOpamieHwHs.
LleHTpOoCTpEMUTENBHOE YCKOPEHHE.

TexHuveckue ycTpoicTBa U MPAaKTUUECKOE IPUMEHEHHE: CIIUIOMETP, ABUKEHUE CHAPSIAOB, LICTTHbIE
W pEMEHHBIE TIEpEIavn.

Llemoncmpayuu

Mopenb cucTeMbl 0TCUETA, UIUTFOCTPALIHS KWHEMATUYECKUX XapaKTEPUCTHK JBUKEHUSI.

[IpeoOpazoBaHue NBMKEHHI C HCTIOIB30BAHUEM MPOCTHIX MEXaHHU3MOB.

[laneHue Ten B BO3yXe U B pa3peKEeHHOM MPOCTPAHCTBE.

Habimrotenne ABMXEHUS Teja, OPOIISHHOTO IO/ YTIIOM K TOPU30HTY U TOPH30HTAJIBHO.

N3mepenne yckopeHust CBOOOHOTO aICHHUS.

HamnpaBnenue ckopocTy npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3ydenune HepaBHOMEPHOTO JBHXKEHUS C LIEJIbIO OMIPEACICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOIICHUS MEXAY yTSIMU, TPOUICHHBIMU TEJIOM 3a MOCE0BATEIbHbIC PABHbBIE
MPOMEKYTKH BPEMEHH MPHU PABHOYCKOPEHHOM JIBM)KEHUHU ¢ HAYAJIBHOM CKOPOCTBIO, PABHOUM HYJIIO.

N3yuenune aBUKEHUS MIapUKa B BI3KOU KUJIKOCTH.

N3yuenune nBuxeHus tenaa, OpOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuauun orHocutensHoCTH ["anunes. [lepoiii 3akoH HproToHa. MHEpIIMaIbHbBIE CHCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cyneprno3unuu cui. Bropoi 3akon HeroToHa miis maTepualbHON
Touku. Tpetnii 3akoH HproTOHA 17151 MaTepUalIbHBIX TOYEK.

3akoH BceMHUpHOTO TsAroteHust. Cuna tsbkectu. [lepBas kocMuueckas CKOpOCTb.



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

Tpenue. Bunsl Tpenust (mokosi, ckonbxeHwus, kaueHus). Cumna tpenus. Cyxoe tpenue. Cuia TpeHUS
CKOJIBXKEHUS U cuiia TpeHwusl mokost. Koadgdumnuent tpenus. Cuiia CONpOTHRIICHUS TIPU IBIYKSHUU TeJia B
AKUJKOCTH WIH rase.

[ToctynarensHoe U BpalaTeabHOE ABMKEHHE a0COMOTHO TBEPAOTO TEa.

MoMeHT CuJIbl OTHOCUTENLHO OCH BpaleHus. [nedo cubl. YcinoBust paBHOBECHS TBEPAOTO TEa.

TexHuueckue ycTpoiicTBa U MPAKTUYECKOE IPUMEHEHHUE: TOAIIUITHUKY, IBUKEHUE UCKYCCTBEHHBIX
CITyTHUKOB.

Jlemoncmpayuu

SIBneHue uHepIuu.

CpaBHeHHE MacC B3aUMOJICHCTBYIONIUX TEI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHnue cui.

3aBUCUMOCTD CHJIBI YIPYTOCTH OT AepOopMaIiii.

Hesecomocts. Bec Tena npu yCKOPEHHOM NOABEME U NTAJCHUU.

CpaBHEHHE CHII TPEHUS TTOKOS, KAUYCHUS U CKOJIBKCHHUSI.

VYcnoBus paBHOBecusl TBEpAOTO Tena. Buibl paBHOBECHS.

Yuenuuecxuii sxcnepumenm, nabopamopmvie pabomul

Nzyuenune aBuxeHus Opycka Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHII YIIPYTOCTH, BOSHUKAIOUINX B MPYKHHE U PE3MHOBOM o0pasiie, OT
ux aegopmanuu.

HccnenoBanue ycnoBuil paBHOBECHS TBEPAOTO TENIA, UMEIOIIETO OCh BPAILLCHMUS.

Tema 3. 3aKkonwvl coxpanenus 6 Mexanuke

Nmnynsc maTepuanbHOW TOYKH (Telia), CHUCTEMBbl MaTepHalbHBIX TOYeK. Mmmynbc cuibl u
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHECHMS UMITyJIbca. PeakTUBHOE IBM>KEHHE.

PaGora cuibl. MOIIHOCTH CHUITBL.

Kunerndeckas sHeprusi MaTrepuaibHOM TOUkH. Teopema 00 N3BMEHEHUN KUHETUYECKOW YHEPTHH.

[lorenuuanbHas »sHeprus. [loTeHnmManpHas SHeprus ynopyro neGopMHUpOBAaHHOW TMPYKUHBI.
[ToTennmanpHas SHEPTUs Tela BOJIM3U MOBEPXHOCTH 3EMIIH.

[loTeHuuanbpHbIEe U HEMTOTEHIUAIbHbIE CUITBL. CBS3b pabOThl HEMOTEHIIMAIBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOW SHEPIrUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPruu.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckne ycTpoicTBa M MPAaKTUYECKOE MPUMEHEHUE: BOJOMET, KONEP, MPYKUHHBIN MHUCTOJIET,
JIBUYKEHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeaktnBHOE NBHKEHUE.

[lepexo moTeHIMAIBHON SHEPTUH B KHHETUYECKYIO U 0OpaTHO.

Yyenuueckuil sxcnepumenm, n1abopamoptvie pabomol

N3ydenne abCOMOTHO HEYNPYToro yaapa ¢ TOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsizu pabOThl CUIIBI C M3MEHEHHUEM MEXaHWYECKOW SHEpruu Teia Ha MpHUMepe
pacTsKEHUs PE3MHOBOIO KI'yTa.

Pa3zpnen 3. Monekyasipaasi Gu3uKa ¥ TEePMOAUHAMHUKA
Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYECKOI MeopUuU
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OCHOBHBIE TOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOH TEOpHMM M HMX OIBITHOE OOOCHOBaHUE.
Bbpoynosckoe asmwxkenue. npdysus. Xapakrep ABHKEHHUS U B3aUMOICHCTBHS YacTHIl BemiecTBa. Mozenu
CTPOEHHUSI T'a30B, )KUJIKOCTEN U TBEPABIX TN U OOBSICHEHUE CBOWCTB BEILIECTBA Ha OCHOBE ATHX MOJEIIEH.
Macca u pazmepsl Mosiekys. KonnyectBo BenectBa. [loctosHnas ABoraapo.

Temnosoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYISPHO-KMHETUYECKOW TEOPUH UIICATBHOTO
raza. AOCoJItoTHas TeMIepaTypa Kak Mepa CpeJHe KHHETUYECKON SHEPTUH TEIUIOBOTO ABHKEHUS YacTHUI]
raza. lllkana temneparyp KenbBuHa. ['a3oBble 3axoHbl. YpaBHeHune MenpaeneeBa—Knaneiipona. 3akoH
HansToHa. M3ompornecchl B M€aJbHOM ra3e ¢ IOCTOSHHBIM KOJIMYECTBOM BemliecTBa. I'paduueckoe
IPEJCTaBICHUE N30MPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuveckue ycTpoicTBa U MPAKTUIECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHHUE BeLIecTBa, (oTorpaduu MOJEKYS OpraHHYECKUX
COCIMHECHU.

OnbIThl 10 11 GY3UH KUIKOCTEH U ra30B.

Monens OpOYHOBCKOTO JTBUKCHHS.

Mogens onbita lTepHa.

OmnbITel, JOKA3BIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYIIPHOIO B3AaUMOCHCTBHSL.

Mopaeinb, HUTFOCTPUPYIOLIAs IPUPOY JABJICHHs ra3a Ha CTEHKHU COCYAa.

OmnbITel, WILTIOCTPUPYIOIIME YPABHEHHUE COCTOSHUS UIEATIBHOTO ra3a, M30IpOLECCHI.

Yuenuuecxuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenre Macchl BO3yXa B KJIACCHOM KOMHAT€ Ha OCHOBE H3MEpPEHHH 00bEMa KOMHATBI,
JABJICHUs U TEMIIEPATyphl BO3yXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEXy TapaMETPAMU COCTOSIHUSI pa3peKEHHOT0 Ta3a.

Tema 2. Ocnoevlt mepmoounamurku

TepMmonuHamuueckas cucteMa. BHyTpeHHss SHEpIrus TepMOIMHAMUYECKON CUCTEMBI M CIIOCOOBI €€
n3MeHeHus. KonnuecTBo TemnoTsl 1 paboTta. BHyTpeHHss 3HEpTrUs 0AHOATOMHOT'O UEaIbHOT0 ra3a. Buisl
TEIUIONEPENaYl: TEIUIONPOBOJHOCTh, KOHBEKILMSA, W3JIydEHHUE. YelbHasd TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TemoTel IpH TEIIoNepeaaye.

[Tonsitre 06 agnabaTHOM Tiporiecce. [lepBriii 3ak0OH TepMoIUHAMUKH. [[puMeHeHne epBoro 3aKoHa
TEPMOJMHAMUKH K H3omporeccaM. ['padudeckas nHTepnpeTanus padoTsl rasa.

Bropoii 3akoH TepmMoanHamMuki. HeoOpaTuMocTh NPOLEccoB B IPUPOJIE.

TernoBble MamuHbl. [lpuHnunsl aeiicTBus TerioBbiX MamuH. IIpeoOpasoBaHusi sHepruu B
TeroBblX MamMHax. Koadduuuent nonesHoro neifctBus termioBod mamuHbl. ukn KapHo u ero
KO3 PHUIHEHT MMOJIE3HOT0 AeHCTBUSA. DKOJIOTHUECKUE MPOOIEMBI TETNIOIHEPTETUKH.

TexHudeckne yCTpPOWCTBA M IPAKTHMYECKOE IIPUMEHEHHWE: JBUraTelb BHYTPEHHErO CropaHus,
OBITOBOM XOJIOAMIBHUK, KOHIUIIOHED.

Jlemoncmpayuu

M3meHeHne BHYTPEHHEH dHEPruu Tella IIPU COBEPIICHUH pabOThI: BBUIET NPOOKHU U3 OYTBHUIKHU MOJ
JefcTBUEM  C)KaToro BO3JyXa, HarpeBaHue H¢upa B JaTyHHOH TpyOke NyTéM  TpeHHs
(BuacOIEMOHCTpAITHS ).

M3meHeHne BHYTpEHHEH sHEpruM (TeMIiepaTypsl) Teja MpU Temionepeaye.

OnbIT 10 aarabaTHOMY PacIIMPEHUIO BO3AyXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mozenu mapoBoil TypOHMHBIL, ABUTATENs] BHYTPEHHETO CTOPAHUS, PEAKTHBHOTO JIBUTATEIIS.

Yuenuuecxuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue ynenbHON TEI0EMKOCTH.
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Tema 3. Azpezammnvie cocmoanusa eeuiecmea. Dazoevie nepexoovl

[TapooOpa3zoBanue u KoHAeHcanus. Mcmapenwe u kumneHue. AOCONIOTHAS U OTHOCUTENbHAS
BJIQXHOCTh Bo3layxa. HacelmeHnblii mnap. VYaenpHas Temiora napooOpa3oBaHHUs. 3aBUCUMOCTb
TEeMIIepaTypbl KUTICHUS OT JaBJICHUSI.

TBépnoe Teno. Kpucramnmueckue u amopdHbie Tena. AHU30TPONHUS CBOMCTB KpUCTAIIOB. JKuIKHe
kpuctaiuibl. CoBpeMeHHbIe MaTepualbl. [InaBnenne u kpucTam3anus. Y AelbHas TEIIoTa IUIABJICHUS.
CyOnumarusi.

VYpaBHeHUE TEIIOBOro OaiaHca.

TexHu4eckrue ycTpoiCcTBa M MPAKTUIECKOE MPUMEHEHUE: TUTPOMETP U TICUXPOMETP, KAJIOPUMETP,
TEXHOJIOTMH MOJY4YEHUS COBPEMEHHBIX MaTePUAJIOB, B TOM UKCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBICHUU.

Crioco0Ob1 U3MEPEHUSI BIAXKHOCTH.

Hab6nronenue HarpeBaHus U TUTaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanys KpUCTaJIOB.

Yuenuueckuti sxcnepumenm, 1abopamopmvie pabomol

N3mepenne OTHOCUTEIHHOM BIIaXKHOCTH BO3/TyXa.

Pazpnen 4. DiekTpoguHaMmuka

Tema 1. dnexkmpocmamuxa

Onextpuzanus Ted. DNeKTpudyeckuil 3apsa. JBa Buaa sieKkTpuueckux 3apsanoB. lIpoBonHukw,
JOUBJIEKTPUKU U ITOIYIPOBOJAHHUKH. 3aKOH COXPAaHEHUS DJIEKTPUUECKOrO 3apsaa.

Bsaumopericteue 3apan0B. 3akoH Kynona. ToueuHslii ayieKTpudecKkuil 3apsa1. DIEKTPUIECKOE TIOJIE.
Hampsox€nHocTs 3nexrtpudeckoro mnoisd. lIpuHmuMn cynepno3unuu 3JIeKTpUdecKuX noJjel. JInHumm
HaANPSHKEHHOCTH MIEKTPUYECKOTO MOJIA.

Pabora cun snektpocratrueckoro moiisi. Ilorenuman. Pa3znocts moteHuuanos. IlpoBogHuku u
IOUBJIEKTPUKHU B DJIEKTPOCTATUYECKOM ITOJIE. JIManeKTpudecKkas IpOHULAEMOCTb.

OnexrpoéMkocTs. KonzeHcaTop. DneKTpoEMKOCTb INIOCKOTO KOHAEHCATOPA. DHEPTHUs 3apAyKEHHOTO
KOHJIEHCcaTopa.

TexHuueckue ycTpOWCTBA M IPAKTUYECKOE IPUMEHEHME: JJIEKTPOCKOIN,  DJIEKTPOMETD,
AJIEKTPOCTaTUYECKas 3alUTa, 3a3eMJIEHUE 3JIEKTPONPUOOPOB, KOHIACHCATOP, KONMPOBAJIBHBIA ammapar,
CTPYHMHBII IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHIUI AEUCTBUS HIEKTPOMETPA.

B3anMozeicTre HadIeKTPU30BAHHBIX TEIL.

DNEKTPUUYECKOE TI0JIE 3apsSKEHHBIX TEJI.

IIpOBOIHHKY B JIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTATUYECKAs 3alUTA.

JIMDIIEKTPUKU B DJIIEKTPOCTATUYECKOM I10JI€.

3aBUCUMOCTD JIEKTPOEMKOCTH IIOCKOTO KOH/IEHCATOpa OT IUIOIIAU IUIACTUH, PACCTOSIHUS MEXIY
HUMU U JUIEKTPUYECKON TPOHULIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomul

N3mepenue 21eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvlx cpeoax
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DIEKTPUYECKUI TOK. Y CIIOBUS CYILIECTBOBAHUS 3JIEKTPUUYECKOro Toka. Mcrounnku Toka. Cuna Toka.
[TocTosiHHBIN TOK.

Hanpsxenue. 3akon Oma 15 ydacTka LETH.

DNEKTpUYECKOE CONPOTUBIIEHUE. YIeIbHOE CONpOTHBIIEHHE BemlecTBa. [lociaenoBarenbHoe,
napauielbHOE, CMEIIIAHHOE COeIMHEHHE MPOBOTHUKOB.

Pa6ora anexTpudeckoro Toka. 3akoH Jxoymsi—JIeHia. MOIIHOCTD 3JICKTPHYECKOTO TOKA.

DNEKTPOABMKYIIAsl CUJIA U BHYTPEHHEE CONPOTUBJICHUE UCTOYHUKA TOKA. 3akoH OMa JJ1sl OJIHOM
(3aMKHYTOI) 351ekTpuueckoit nenu. KopoTkoe 3ambikaHue.

DNEeKTpOHHAasT MPOBOJUMOCTH TBEPIBIX METAIOB. 3aBUCHMOCTH CONPOTUBJIEHUS METAJUIOB OT
temmnepatypbl. CBepXIIPOBOJUMOCTb.

DNeKTpUYECKHil TOK B BakyyMme. CBOMCTBA SJICKTPOHHBIX MTYyYKOB.

[TomympoBogauku. CoOCTBEHHAsI W TIPUMECHAs TIPOBOIUMOCTh TMOJTYNPOBOIHUKOB. CBOMCTBa p—N-
nepexona. [lomynmpoBoaAHHKOBBIE TPUOOPHI.

DneKkTpUYecKUi TOK B pacTBOPax U paciuiaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTUYECKAS TUCCOIMALINS.
DIIEKTPOJIN3.

DneKkTpruyecKuil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOSATEIbHBIN pa3psan. Monuus. [lnazma.

TexHu4yeckue yCTpOMCTBA M TPAKTUYECKOE TMPUMEHEHHE: aMIIepMETP, BOJBTMETP, PEOCTart,
HUCTOYHUKU TOKA, JJIEKTpOHArpeBaTebHbIE MPUOOPHI, AJIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP
COMPOTUBIICHUS, BaKyyMHBIH JHOJ, TEPMHUCTOPHI H (HOTOPE3UCTOPHI, IMOIYIPOBOIHUKOBBIA THOJ,
rajbBaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAPSHKCHHUS.

3aBUCUMOCTb COIIPOTUBIICHUS LWIMHIPUYECKUX IMPOBOJHUKOB OT JUIMHBI, IUIOLIAAU MONEPEUYHOTO
CEUYEeHUS U MaTepHaa.

CMmenanHoe coeIMHEHUE TTPOBOTHUKOB.

[IpsiMoe n3MepeHue 31eKTPOABIKYIIEH cuiibl. KOpOTKOe 3aMbIKaHHUE rajbBaHUYECKOTO 3JIEMEHTA U
OLICHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCHMOCTb CONPOTUBIIEHUS METAJIJIOB OT TEMIIEPATYpHI.

[IpoBOIMMOCTD 37EKTPOJIUTOB.

HckpoBoit pa3psa ¥ IpOBOAUMOCTb BO3yXa.

OnHOCTOPOHHSSA TPOBOAUMOCTD AUOJIA.

Yyenuueckuil sxcnepumenm, 1abopamophuvle pabomol

N3yyenne cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne 31eKTpoABMKYIIEN CUIIbl MICTOYHUKA TOKA U €r0 BHYTPEHHETO CONPOTUBIICHUS.

Habmronenue anekrponusa.

MexnpeameTHble CBSI3U

N3yuenue kypca pusznku 6a30Boro ypoBHs B 10 ki1acce oCcyIIecTBIsSETCS ¢ yUETOM CoAepKaTeIbHBIX
MEXIPEIMETHBIX CBSI3€H C KypcaMy MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpaduu 1 TEXHOJIOTHH.

Meosicnpeomemnuvle nouwsimusi, CBI3aHHbIE C M3yYEHHMEM METOJIOB HAy4YHOI'O IO3HAHUS: SBIICHUE,
HayyHbId (akT, TUMoTe3a, (U3MUecKas BEIWYMHA, 3aKOH, TEOpHs, HAOMIOACHHE, SKCIIEPUMEHT,
MOJEJIMPOBAHNE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: peuieHHe CUCTEMBbl ypaBHEHUH, NUHEiHas (QyHKUuWs, mapaboia, rumepOoia, HX
rpaduku ¥ CBOWCTBA, TPUTOHOMETpHUUYECKUE (DYHKIUH: CHHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIIMK HA OCH KOOPJIMHAT, CII0KEHHUE BEKTOPOB.

buonocusa: mexanndyeckoe ABWKEHHUE B KUBOUW mpupoje, nuddysus, ocMoc, TemI000MeH KUBBIX
OpPraHu3MOB (BUBI TEIUIONEPEIAUYH, TETUIOBOE PABHOBECHE), DIEKTPUIECKHE SIBICHHUS B )KUBOU MPUPOJIE.
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Xumus: TUCKPETHOE CTPOCHUE BEIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBa, MOJISIpHAsI
Macca, TEeIUJIOBble CBOWCTBA TBEPHBIX TN, >KMJIKOCTEM M Tra3oB, 3JEKTPUUYECKHE CBOWCTBA METAJLJIOB,
ANEKTPOJINTUYECKAS TUCCOLMAIINS, TAJIbBAHUKA.

T'eocpaghus: BNaxXHOCTH BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonoeus: mpeodbpazoBaHUE IBIKEHUH C HCIIOIH30BAHHEM MEXAaHU3MOB, YUET TPEHHS B TEXHUKE,
MOAIIUITHUKY, UCTIOJIb30BAHUE 3aKOHA COXPAHEHHUS UMITyJIbCa B TEXHUKE (pakeTa, BOAOMET U JIPYTHUE),
JIBUTATENb BHYTPEHHET O CrOpaHus, apoBas TypOruHa, ObITOBOW XOJIOAWILHUK, KOHTUIIMOHED, TEXHOJIOTHH
MOJIYYeHUS] COBPEMEHHBIX MaTepHalioB, B TOM 4YHUCJI€ HAHOMATepUAJIOB, U HAHOTEXHOJIOTHUH,
ANIEKTpOCTaTUYECKash — 3alluTa, 3a3eMJICHHE DJEKTPONpPHOOPOB, KCEPOKC, CTPYHHBIA MPUHTED,
ANEKTPOHArpeBaTeNbHbBIE IPUOOPHI, SEKTPOOCBETUTENbHBIC TPHUOOPHI, TAThBAHHUKA.

11 KJIACC

Paznen 4. DiekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmpomazHuUmMHAaA UHOYKUUA

[TocTrosiHHbIE MarHuThl. B3anMOIelCTBHE ITOCTOSHHBIX MarHuToOB. MarnutHoe mnosie. Bekrtop
MarHuTHOM WHAYKuuu. [IpyHOUMI cynepno3sMuuMy MarHUTHBIX NOJIeH. JIMHWM MarHWTHOM WHIYKLUU.
Kaptuna nuHuii MarHuTHON MHAYKIMH I1OJIS1 TIOCTOSIHHBIX MAarHUTOB.

MarautHoe 1noje NpoBOJHUKA ¢ TOKOM. KapTHHa JMHUN MHAYKIMHA MarHUTHOTO IOJIS AJIMHHOTO
MPSAIMOTO MPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA, KATYIIKH C TOKOM. OmnbeIT Opcrena.
B3aumopeiicTBiue NpoOBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOyJIb U HalpaBJeHHUE.

Cuna JlopeHua, e€é mMonynb W HampaBlieHHE. [[BHKeHUE 3apsyKeHHOW YacTHIbl B OJHOPOJAHOM
MarHuTHoM nosne. Pabota cuinel Jlopenna.

SIBneHue 31eKTpOMarHuTHOM MHAYKIMU. [I0TOK BEKTOpa MarHUTHOM MHAYKUMHU. DIEKTPOABUKYIIAs
cuiia UHAYKUMH. 3aKOH JIEKTPOMArHUTHOM MHAYKIUU Papanes.

BuxpeBoe a1eKkTpuuecKoe mosie. DJIEKTPOABIKYIIAs CUjla MHAYKLIUU B IPOBOJHUKE, ABHKYILIEMCS
MTOCTYIATEIbHO B OJTHOPOJTHOM MarHUTHOM MOJI€.

IIpaBuno Jlenua.

NHayKTUBHOCTS. SIBIEHNE CAMOMHIYKIIMHU. DJIEKTPOABIIKYILAS CUJIa CAMOMHIYKIUH.

DHeprusi MAarHUTHOT'O TOJISI KATYIIKU C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.

TexHuuyeckue ycTpolcTBa U MPaKTUYECKOE IPUMEHEHHE: IOCTOSIHHBIE MAarHUTBI, 3JIEKTPOMArHUThI,
AJEKTPOJIBUraTelb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKIIOHEHUE 3JIEKTPOHHOTO ITy4YKa MAarHUTHBIM ITOJIEM.

JIuHuY MHIYKIIUY MAarHUTHOTO TOJISI.

B3anmoneiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIopeHIla Ha MOHBI SJIEKTPOJIUTA.

SIBrieHME NEKTPOMArHUTHOW UHAYKITUH.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOJIBUKYILIEH CUIIbI MHIYKIIMHU OT CKOPOCTH M3MEHEHUS MarHUTHOTO TIOTOKA.

SIBrieHrEe CAaMOUHTYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamopmvie pabomul
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W3y4yeHre MarHUTHOTO TOJISl KATYIIKH C TOKOM.
HccnenoBanue AeHCTBUSA TOCTOSHHOIO MAarHUTA Ha PaMKY C TOKOM.
HccnenoBanue sSBIEHUS dJEKTPOMArHUTHOM UHAYKIMH.

Pasgea 5. Kojedanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMmMHbsle KOJ1€DAHUSA

KonebarensHast cuctema. CBoOOAHBIE MexaHWuyeckue koiebanus. ['apMoHMYeckue KoieOaHUs.
[lepuon, wactora, ammutyna u (asza xonebanwii. [IpykuHHBI MasTHUK. MaTeMaTUYeCKUI MasTHHK.
VYpaBHeHHe rapMOHUUecKUX Kosnebanuil. [IpeBpalieHue sHeprun npyu rapMOHMYECKUX KOJIeOaHUsX.

Konebarenpublit KOHTYp. CBOOOAHBIE STIEKTPOMArHUTHBIE KOJIeOaHUs B HI€ATbHOM KOJIeOaTeTbHOM
KOHTYpe. AHAJIOTUS MEXIY MEXaHUYECKUMHU U JIEKTPOMarHuTHeIMU Kojiebanusimu. ®opmyna Tomcona.
3aKOH COXpaHEHUS YHEPTUU B UACATLHOM KOJeOaTeTbHOM KOHTYPE.

[IpencraBieHue o0 3aTyXarOMMX KoleOaHUIX. BIHY)1eHHbIE MeXaHU4ecKkue Kolebanus. Pesonanc.
Brinyx1IeHHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHMsI.

[Tepemennbiii  Tok. CHHYCOUIANBbHBIA MEPEMEHHbIH TOK. MOIIHOCTh MEPEMEHHOI0 TOKa.
AMIUTUTYAHOE U JEHCTBYIOIEE 3HAUEHHUE CUITbI TOKA U HAIIPSKEHUS.

Tpanchopmarop. IIpomsBoacTBo, mepemadya ©  MOTpeOJCHUE  DICKTPUUECKOW  DHEPTHUU.
DKOJIOTMYECKUE PUCKH NTPU IPOU3BOJICTBE IEKTPO3HEprun. KynbTypa nCronb30BaHUs SJIEKTPOIHEPTUU B
MMOBCEAHEBHOM KU3HH.

TexHuueckue ycTpoOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: JJIEKTPUUYECKUH 3BOHOK, TI'€HEpaTop
MIEPEMEHHOI0 TOKa, TMHUH JIEKTpoInepeaay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB KosieOaTeNbHOM CHUCTEMBbl (IPYKMHHBI WM MaTeMaTHYECKHi
MasITHUK).

Hab6nronenue 3atyxaronmx KojieOaHu.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJICOAHUH.

Habmonienue pesonanca.

CB0oOOAHBIC JIEKTPOMArHUTHBIE KOJICOAHMSI.

OcmnorpamMmsl (3aBUCUMOCTH CHJIBI TOKA U HAMPsDKEHUS OT BPEMEHH) IS SJIEKTPOMArHUTHBIX
KoJieOaHuH.

Pe3onanc mnpu mocnenoBaTeIbHOM COEIWHEHHHM PE3UCTOPa, KaTyIIKW HWHIYKTUBHOCTH U
KOHJIEHCaTopa.

Moeinb TUHUY AJIEKTPOIIepEIauH.

Yuenuueckuii sxcnepumenm, n1abopamopnvie pabomol

HccnenoBanue 3aBUCMMOCTH MEPUOJIA MAJIBIX KOJeOaHU Tpy3a HA HUTU OT JIJIMHBI HUTU M MAaCChI
rpys3a.

HccnenoBanue mepeMEHHOIO TOKAa B IIENM W3 MOCIEAOBATEIbHO COEAMHEHHBIX KOHIEHCATOpA,
KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHumHble 60JIHbL

Mexanudeckue BOJIHBI, YCI0BUs pactipoctpaHenusd. [lepuoa. CKopocTs pacpoCTpaHEeHUs U JJIMHA
BOJTHEL. [loniepeuHbie U mpoIosTbHBIC BOJTHBL. HTepdepeHtus u qudpakiins MEXaHHIeCKUX BOJTH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TemMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CIIOBUSI U3TyYECHHS 3JIEKTPOMAarHUTHBIX BOJIH. B3auMHas opueHTarus
BekTopoB E, B, V B anexrpomarHutHoil BosiHe. CBOMCTBAa 3JEKTPOMAarHUTHBIX BOJIH: OTpa)KCHUE,
npesioMIIeHHe, NoJspu3anus, Tudpaxuus, uareppepernns. CKOpocTh 3IEKTPOMArHUTHBIX BOJIH.

[Ikana »neKTpoMarHuTHBIX BOJH. [[prMeHeHHe 2TIeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.
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[IpuHUMIIBI paguOCBA3M U TelleBUACHU. Panronokanus.

DIEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEeIbl.

TexHudyeckue yCTpPOMCTBA U TMPAKTUYECKOE TMPUMEHEHHE: MY3BbIKaJbHBIE WHCTPYMEHTHI,
YIbTPa3ByKOBas AMArHOCTUKA B TEXHUKE W MEIULIMHE, pajap, paiuoONpUEMHUK, TEJIEBU30p, AHTCHHA,
tenedon, CBU-neus.

Jlemoncmpayuu

O0bpazoBaHue U pacIpPOCTPaHEHUE MONEPEYHBIX U MPOJIOJIBHBIX BOJIH.

Konebumomeecs Teno Kak HCTOYHHK 3BYKA.

Habmoienue otpakeHus U IpeoMIICHUS] MEXaHUYECKUX BOJIH.

Habmronenue unatepdepeHny u AuQpakiimu MEXaHHIYECKUX BOJH.

3BYKOBOM pE30HAHC.

Hab6nronenue cBsi3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMILTUTY/ION M 9aCTOTOM KOJIeOaHHA.

HccnenoBanue CBONCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHHE, MPEIOMIICHHE, MOJISIpU3anus,
nudpaxkuus, UHTepQEpeHLns.

Tema 3. Onmuka

I'eomerprueckass ontuka. [IpsmonuHeliHOE pacnpocTpaHEHHE CBETa B OJHOPOAHOMN cpexe. Jlydu
cBeTa. ToueuHbIli HICTOYHUK CBETA.

Otpaxenue cBeta. 3aKOHBI OTpaxkeHUs cBeTa. [locTpoeHne n300pa>keHu B IIIOCKOM 3epKalie.

[Ipenomnenue cBera. 3aKOHBI MPEJIOMIICHHS CBETa. AOCONIOTHBIA TOKa3aTelb IMPEIOMIICHUS.
[Tonnoe BHyTpeHHEe oTpaxkeHue. [IpeaebHbIi yroia NoJIHOrO BHYTPEHHETO OTPaKEHUS.

Hucnepcus ceeta. ClioxkHbIH cocTaB 6emoro cera. L[eT.

Cobuparoiue u paccenBaromye JuH3bl. ToHKas TuH3a. POKYCHOE pacCTOSITHUE U ONTUYECKas cuila
TOHKOM nH3BL. [locTpoenue n3obpaskeHuilt B coOUparonyx 1 pacceuBaroIux auH3ax. Popmyna TOHKOU
JIMH3BL. Y BEJIUYECHHE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKHU.

BonnoBas onrtuka. Murepdepenuus cBera. KorepeHTHble HCTOYHHKHU. YCJIOBHS HAOIIOACHUS
MakCHMyMOB W MHHHMYMOB B HWHTEp(EpPEHIIMOHHONH KapTUHE OT JBYX CHH(A3HBIX KOTE€PEHTHBIX
HMCTOYHUKOB.

Hudpakus ceeta. Judpakunonnas pemérka. YciaoBue HaOMIOACHUS TJIaBHBIX MAaKCUMYMOB MIPH
MaJeHIA MOHOXPOMATHYECKOTrO CBETa Ha TUPPAKITUMOHHYIO PEIIETKY.

[Tonsipuzanus cera.

TexHuuyeckue ycTpoicTBa M MpaKTHUECKOe IPUMEHEHHE: OUKH, JTyTa, (hoToamnmapar, NpoeKIIMOHHBIH
anmapar, MEKPOCKOII, TeJIECKOTI, BOJIOKOHHAS ONTUKA, TH(PPaKIIMOHHAS PEIIETKA, TOJISTPOH/I.

Jlemoncmpayuu

[IpsimonMHEHOE pacpoCcTpaHeHHEe, OTPAXKEHUE U IpejoMiieHre cBeTa. OnTHYeCKre TPUOOPHI.

[lonHOE BHYTpeHHEe oTpakeHue. Moienb cBeTOBOa.

HccnenoBanue cBOWCTB N300paKeHUIA B JTMH3AX.

Moenn MUKpOCKoOIa, TEIECKOTa.

Hab6mronenue natepdepeHimm crera.

HaGnronenue nudpakuuu ceera.

Hab6nronenue agucnepcun cBeTta.

[losyyenue cnekTpa ¢ HOMOIIBIO PU3MBI.

[Tonmyuenue ciekTpa ¢ TOMOIMIBIO TU(DPAKIUOHHON PEHIETKH.

Habmroienue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomol

N3mepenne nokazaress MpeioMIICHUs CTEKJIA.
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HccnenoBanue CBONCTB M300pakKeHUH B JIMH3AX.
Habmronenue aucnepcun cBera.

Paznen 6. OcHOBBI crienAJIbHON TEOPUH OTHOCUTEJILHOCTH
['panuibl  TPUMEHUMOCTH  KJjaccudeckoil wMexanuku. Iloctymartsl cneunuanbHON — Teopuu
OTHOCUTEIFHOCTH: WHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMmMe, NMPHUHIIMI OTHOCHTEIBHOCTH
OUHIITEHHA.
OTHOCHUTENBHOCTh OJJTHOBPEMEHHOCTU. 3aMeJICHIE BPEMEHHU U COKPAILIEHUE JJTHHBI.
DHEPrus ¥ UMITYJIbC PENSATUBUCTCKON YaCTHUIIBI.
CBs13b MacChI C SHEPTUEN U UMITYJIBCOM PEISATUBUCTCKOM YaCTULIBI. DHEPTUsI MOKOS.

Pa3znen 7. KBanToBas pusnka

Tema 1. dnemenmul KGAHMOBOI ONMUKU

®otonbl. @opmyiia [Inanka cBsi3u SHEPTrUM POTOHA € €ro YACTOTON. DHEPTUs U UMITYJIbC (DOTOHA.

OtkpeiTiie U uccienoBanue ¢ortodddekra. Ombitel A. I'. CronmeroBa. 3akoHbl (orodddexra.
VYpaBuenue DiinmmreitHa 11 Gotorddexta. «KpacHas rpanuna» poroddpdexra.

Hasnenue ceera. Onbite [1. H. JleGenena.

XHWMHUECKOE JIEUCTBUE CBETA.

TexHUYECKHEe YCTPOMCTBA U MPAKTUYECKOE MpUMEHEHHUE: (HOTOIIEMEHT, (POTONATINK, COTHEUHAS
OaTapest, CBETOIUOI.

Jlemoncmpayuu

®oTo3(deKT Ha YCTAaHOBKE ¢ TUHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTodhPekTa.

Ceeroauos.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna no paccessHuro o -yactunl. [lnanerapHas mozaens
atoma. [loctynater bopa. U3nydyenue u mormomenre (GOTOHOB MPHU MEpexojie aToMa C OJHOTO yPOBHS
SHEpruu Ha Apyroi. Bunsl ciektpoB. CEKTp ypOBHEN SHEPIUM aTOMa BOJOPO/A.

BomHoBbIE cBoOCcTBa yacTull. BonHel ne bpoitnsa. KopryckysspHO-BOJIHOBOW JTyaau3M.

CHOHTaHHOE U BBIHYKJECHHOE U3yYEHUE.

TexHuueckrue ycTpONCTBAa M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaIbHBIA aHAJIN3 (CIEKTPOCKOII),
J1a3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopaa.

Omnpenenenue JJIMHBI BOJIHBI JIa3epa.

Habmroienne nuHeHvaThIX CIIEKTPOB U3ITyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomol

HaOnroneHue nuHeiyaToro crnekrpa.

Tema 3. Amomnoe aopo

DKCHEepUMEHTHI, I0Ka3bIBAIOIINE CIIOKHOCTD CTPOEHUS siipa. OTKPBITHE pafuoaKTUBHOCTHU. OIBITHI
Pesepdopna mo ompeneneHuio coctaBa paanoakTUBHOro m3nmyueHus. CBoiicTBa anb(da-, 6eta-, raMma-
W3IIydeHus. BiusiHue painoakTUBHOCTH Ha JKUBBIE OPTaHU3MBI.

OtkpeITHE TIPpOTOHA W HeWTpoHa. Hykimonnast moxaens snapa I'eitzen6epra—Banenko. 3apsia siapa.
MaccoBoe umncio sapa. U3otonsl.
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Anbba-pacnaz. OJEKTPOHHBIH W TO3UTPOHHBIM OeTa-pacman. [‘amma-usnydenuwe. 3akoH
pPaaMoOaKTUBHOTO pacnaja.

DHeprus cBA3U HYKJIOHOB B siipe. SnepHble cuibl. Jlegekt maccsl sapa.

Anepuble peakuuu. Jlenenre u CUHTE3 SAEp.

Snepubiii peaktop. Tepmosiaepublii cunTe3. [IpoGiieMbl M MEPCIEKTUBBI AEPHOW IHEPIETHUKH.
DKOJIOTUYECKHE aCIIEKTHI SIIEPHON IHEPTETUKH.

DneMeHTapHble YacTulibl. OTKPBITHE TO3UTPOHA.

MeTob1 HaOIIOICHHUS U PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHII.

dyH1aMeHTAIbHBIE B3aUMOICUCTBUS. EMMHCTBO (pr3nyuecKoi KapTHHBI MUPA.

TexHuueckrue ycTpolcTBa U NMPAKTUYECKOE MPUMEHEHUE: T03UMETpP, Kamepa BuiibcoHa, siaepHbIi
peakTop, aToMHast 6omM0a.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOLIUX YACTHIL.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomsi

HccnenoBanue TpekoB 9acTHIL (110 TOTOBBIM GoTOrpadusim).

Pasnen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKHU

Otanbl pa3zBUTHS ACTPOHOMUHM. [IpuKiIaHOE 1 MUPOBO33PEHUYECKOE 3HAUYEHUE ACTPOHOMMUH.

Bun 38é31H0T0 HeOa. Co3Be3ausi, SpKUe 3BE3/IBI, INTAHETHI, X BUIUMOE JIBUKCHHE.

Conneunas cuctema.

Connne. ConHeuyHasi akTUBHOCTh. McTounuk sHeprun ConHua v 3BE31. 3BE3/bI, UX OCHOBHBIE
XapakTEepUCTUKU. JlmarpamMmma  «CHEKTpallbHBI  KJIacC —  CBETUMOCTBY».  3BE3NBI  TJIABHOM
MIOCJIEI0BATEILHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTbY» ISl 3BE3J IJIaBHOM IOCJIEIOBATEIBLHOCTH.
Buyrpennee ctpoenue 3BE31. CoBpeMEHHbIE NMPEICTABICHUS O MPOUCXOKACHUU U 3Boonnu CojHLa U
3BE37. OTaIbl )KU3HU 3BE3I.

Muneunsbiii [1yth — Haia ["anaktuka. [Tonoxxenue u neuxenue Connna B ['anaktuke. TUIbI raJIakTHK.
Panuoranaktuku u kBa3zapbl. YEpHbIE ABIPHI B S/Ipax rajlakTHK.

Bcenennas. Paciupenne Bceenennoii. 3akoH Xa06ma. Pazberanue ramaktuk. Teopust Bombimoro
B3pbIBA. PENIMKTOBOE M3ITyUeHHE.

MacmrabHnast ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnbie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabarooenus

HaGnronenuss HEBOOPYXKEHHBIM TJ1a30M C HMCIOJIb30BAaHUEM KOMITBIOTEPHBIX MPUIIOKESHHUM ISt
OTIpe/ieNICHUs MOJIOKEHHUs HeOeCHBIX OOBEKTOB HAa KOHKPETHYIO J1aTy: OCHOBHBIE co3Be3nusi CeBepHOro
MIOJIYLIAPUS U SIPKUE 3BE3/BI.

Hab6mronenus B reneckon Jlynsl, maner, Mieunoro [TyTu.

O6o0maronee NOBTOpeHne

Posib (pm3WKM W acTpOHOMHHM B SKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMATBHOW M ITUYCCKOM
cdepax AesITeNbHOCTU YeJIOBEKa, POJIb U MECTO (PM3UKH U ACTPOHOMHH B COBPEMEHHOW HAyYHOU KapTUHE
MUpa, posib GU3NYECKOI TeopuH B GOPMUPOBAHUU MPEACTABICHUN O PU3NUECKON KapTUHE MHPA, MECTO
(GU3HYECKON KapTHHBI MHpa B OOIMIEM pSTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IMPEIACTABICHUN O
MIPUPOJE.

MexnpeaMeTHbIE CBSI3H

N3ydenne kypca puzrku 6a30Boro ypoBHs B 11 K1acce oCcymmecTBIsSeTCs ¢ yIETOM COIepIKaTEIbHBIX
MEXIPEIMETHBIX CBSI3€H C KypcaMHl MaTeMaTUKU, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTUH.
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Mesicnpedomemnuvle nouwsmusi, CBI3aHHbIE C M3yYEHHEM METOJIOB HAay4YHOTO IO3HAHUS: SBIICHUE,
HayyHbId (akT, TUMoTe3a, (U3MUecCKas BENIUYMHA, 3aKOH, TEOpHs, HAOIIOJACHHE, OSKCIEPUMEHT,
MOJIETUPOBAaHUE, MOJIEINb, U3MEPEHHE.

Mamemamuka: pellleHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYecKue (HYHKIMH: CUHYC, KOCUHYC,
TAHI€HC, KOTAHITE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPhl M HMX MPOEKIMU Ha OCHU
KOOpPJMHAT, CIIO’)KEHHWE BEKTOPOB, IPOM3BOJIHBIC JJIEMEHTAPHBIX (YHKIHWA, TMPU3HAKA TOH00HS
TPEYroJbHUKOB, OMpeIeJICHHE IIOMAAN IUIOCKUX GUTyp U 00bEMa Ted.

buonoeus: snexrtpuueckue SBICHHUS B KMBOM MpUpoje, KoJjieOaTelbHbIE JBWKEHHUS B KUBOM
MIPUPOJIe, ONITUYECKHUE SIBJICHHS B KUBOU MPUPOJE, NeICTBUE paJiHiallii Ha KUBbIE OPraHU3MBbI.

Xumus: CTpOEHHE aTOMOB M MOJEKYJ, KPUCTANIMYECKas CTPYKTypa TBEPABIX TENl, MEXaHU3MBbI
00pa30BaHUs KPUCTAIUIMIECKON PEIIETKY, CIIEKTPAIBHBIN aHAIN3.

l'eocpagpua: wmarHuTHBIE TONMIOCA 3€MJIM, 3aJie)Kd MAarHUTHBIX pyld, (QOTOChEMKa 3eMHOMN
MMOBEPXHOCTHU, IPEACKA3AHUE 3EMIIETPSICEHUIA.

Texunonoecusi: JUHUM DJEKTpOIEpenay, TeHepaTop NEPEeMEHHOTO TOKa, 3JIEKTPOJIBUraTelNb,
WHAYKIMOHHAS 1eub, pajgap, paauonpuéMHIK, TeIeBU30p, aHTeHHa, TenedoH, CBYU-neus, mpoeKIIMOHHBIHI
amnmapar, BOJIOKOHHAsI ONITHKA, COTHEUHAas Oarapes.
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INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenue ydeOHoro npeamera «Pusmka» Ha YpOBHE CpeIHEro oOmiero odopazoBaHus (0a30BBIA
YPOBEHB) JIOJKHO 00ECIIEYUTh JOCTHKEHHUE CIIEAYIONIUX JIMYHOCTHBIX, METAIPEIMETHBIX U TPEIMETHBIX
00pa30BaTeNLHBIX PE3YITHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS y4eOHOTO peameTa «DHu3rKay JOIDKHBI OTPakaTh TOTOBHOCTD
U CIIOCOOHOCTH 00YYaroIUXCsl PyKOBOACTBOBAThCA CPOPMUPOBAHHONW BHYTPEHHEH MO3ULIMEH JTMYHOCTH,
CHCTEMOW LEHHOCTHBIX OpPHEHTALUi, TO3UTHBHBIX BHYTPEHHUX YOEXKIEHHUH, COOTBETCTBYIOIIUX
TPAaIUIIMOHHBIM TEHHOCTSIM POCCHICKOTO OOIIEeCTBa, pPACHIMPEHHE J>XHU3HEHHOTO OIbITa M OIbITa
JESITeIbHOCTH B MIPOLIECCE peau3allMi OCHOBHBIX HAIpPAaBICHUN BOCIUTATEIbHOHN J1EATEIHOCTH, B TOM
YHCIIe B YaCTH:

1) rpa:kIaHCKOro BOCIMTAHUS:

Cc(OPMHPOBAHHOCTh TPAXKTAHCKONW MO3MLMHU OOYYAIOIIErocsi Kak aKTUBHOI'O M OTBETCTBEHHOI'O
YJieHa POCCUICKOTO O0IIECTBa;

MPUHATHE TPATULMOHHBIX O0IIEYEIOBEUECKUX T'YMAHUCTHUECKUX U IEMOKPATUYECKUX LIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JIEATEIBHOCTh B HHTEPECAX IPayKIaHCKOT0 0OIIECTBa, y4aCTBOBATh
B CaMOYIIPaBJICHHH B 00pa30BaTEeIbHOW OpTaHU3aInH;

YMEHHE B3aUMOJACHCTBOBATH C COLUAIBHBIMU MHCTUTYTaMH B COOTBETCTBUH C MX (PYHKIMAMU U
Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHHUTApHOW U BOJIOHTEPCKOH e TETHHOCTH,

2) IaTPHOTUYECKOI0 BOCIIUTAHMSA:

c(OPMHPOBAHHOCTH POCCUHCKOM I'paXTaHCKON MIEHTHYHOCTH, TAaTPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYIapCTBEHHBIM CHUMBOJAM, JOCTH)KEHUSM POCCHUCKHX YYEHBIX B
o0acTi PU3UKU U TEXHUKHY;

3) AyXOBHO-HPAaBCTBEHHOI0 BOCTIMTAHMSI:

c(OPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO OBEJCHHUS;

CIOCOOHOCTh OILIEHUBATh CHUTYallMI0 W TMPHUHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTHPYICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B ACSITEIBHOCTH YIEHOTO;

OCO3HaHME JIMYHOI'O BKJIaJa B IOCTPOEHUE YCTOWYMBOIO OYYIIEro;

4) 3¢TeTHYEeCKOr0 BOCIIMTAHMA:

JCTETUYECKOE OTHOLIEHHE K MHUpY, BKIIOYas OSCTETUKY HAY4YHOIO TBOPYECTBA, IPUCYIIETO
¢du3nveckoit Hayke;

5) Tpy10BOTr0 BOCIIMTAHUS:

MHTEpEC K pa3iIMyHbIM chepaM Npo(hecCHOHATBHON ESTENbHOCTH, B TOM YHCIE CBA3aHHBIM C
($U3MKOI U TEXHUKOM, YMEHHE COBEpILATh OCO3HAHHBIM BBIOOp Oyaymiel mpodeccuu U peaan30BHIBATH
COOCTBEHHBIE KM3HECHHBIC TUIAHBL,

TOTOBHOCTB U CITIOCOOHOCTH K 00pa30BaHHIO M CAMOOOPa30BaHHIO B 001aCTH (PU3UKU HA IPOTXKEHUN
BCEU KU3HU;

6) IKOJIOrM4eCKOro BOCIIUTAHUS:

Cc(OPMHPOBAHHOCTh SKOJIOTUYECKON KYJIbTYphl, OCO3HAHHUE INI00ATBHOT0 XapaKTepa SKOJIOTHUECKUX
pobinewm;

IJJAHUPOBAHUE M OCYIIECTBJIEHUE JCHCTBHM B OKPYXKAIOLIEH Cpele Ha OCHOBE 3HAHMS IEJei
YCTOWYMBOI'O Pa3BUTHUS YEJIOBEUECTBA;
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pacLIMpeHue ONbITA eI TeIbHOCTH SKOJIOTMYECKOM HallPaBIEHHOCTH Ha OCHOBE MMEIOIINXCSl 3SHAHUN
1o (u3uKe;

7) HIEeHHOCTH HAYYHOr0 MO3HAHMA:

C(OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHUTHS
¢u3nveckoil HayKu;

OCO3HAaHWE IIEHHOCTH HAYYHOW JESTEIbHOCTH, TOTOBHOCTh B TIPOLIECCE H3YYCHHS (QHU3HKH
OCYIIECTBIISITh IPOCKTHYIO U HCCIICAOBATENBCKYIO ACATEIFHOCTh HHIUBHYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBIE YHUBEPCAIbHBIE YUeOHbIE NeiCTBUS
ba3oBble Jloruueckue aeicTBUsN:

CaMOCTOSITEIIEHO (POPMYITUPOBATh M aKTYaJIHM3UPOBATh IPOOIIEMY, pacCMaTPUBAThH €€ BCECTOPOHHE;

ONPEACISITh ETU AEATeIbHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH UX TOCTHIKECHHUS;

BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUECKUX SIBICHUSX;

pa3pabaThiBaTh ITUIAH pEHICHUS MPOOJEMBI ¢ Yy4E€TOM aHajdn3a HMEIOIIMXCS MaTepUalbHBIX U
HeMaTepHUabHbIX PECYpPCOB;

BHOCUTh KOPPEKTHUBBI B JI€SITEIIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB LIEJIAM, OLICHUBATH
PHUCKH TOCTEACTBUH JICATEIHHOCTH;

KOOPJIMHHUPOBATH H BBITIOIHATH pa0OTY B YCIOBHSIX PEATbHOTO, BUPTYAIBHOTO U KOMOMHHPOBAHHOTO
B3aHMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIINICHUE MPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

ba3oBble uccienoBaTeJabCcKue 1eMCTBUS !

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KITFOUEBBIMH IMOHATHSIMHI H METOIaMH (DU3UYECKON HAYKH;

BJIQJICTh HABBIKAMU y4€OHO-MCCIICIOBATEIHCKON M MPOCKTHOW JEATEILHOCTH B 00J1acTH (DU3UKH,
CIIOCOOHOCTBIO U TOTOBHOCTBHIO K CAMOCTOSITEIFHOMY IMOHMCKY METOJOB pelieHHs 3a1ad (U3HYECKOTO
COJIEpKAHUs, TPUMEHEHHUIO PA3IMYHBIX METOIOB ITO3HAHMSI;

BJIaJIETh BHUJAAMHU JEATEIBHOCTH 10 TOJYYEHHIO HOBOTO 3HAHUSA, €ro HWHTEPIpETaIuu,
peoOpa30BaHMIO U MPUMEHEHHIO B PA3IMYHBIX YIYCOHBIX CUTYAIUSAX, B TOM YHCIIE IPU CO3JJaHUH YIEOHBIX
IIPOEKTOB B 001acTH (PU3UKU;

BBISIBJIATh IPUUMHHO-CJICICTBEHHBIE CBS3M W aKTyaJU3UpPOBATh 3a7ady, BbIABUTATh TUIOTE3y €&
pelieHusi, HaXOAUTh apPryMEHTHI JUIs JI0Ka3aTeIhCTBA CBOMX YTBEpXKICHUM, 3aJaBaTh MapaMeTpbl U
KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh IMOJYYEHHBbIE B XOJI€ PEIICHUs 3a/Jaud pPe3yJbTaThl, KPUTUUYECKH OLICHUBATH HX
JIOCTOBEPHOCTH, IPOTHO3UPOBATH M3MEHEHHUE B HOBBIX YCJIOBUSIX;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIC 3a/1aul B 00pa30BaTEIbHOMN JCATEIBHOCTH, B TOM YHUCIIE
[IPU U3yYeHUH (PUBUKHU;

JaBaTh OIEHKY HOBBIM CHUTYAIMsIM, OIIEHUBATH MPUOOPETEHHBIN OTIBIT;

YMETh NIEPEHOCHUTD 3HAHUS 10 (U3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACATEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE UJIEH, IIpEjIaraTh OpUTrHHAIbHBIE TTOAXO/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 337a49H, TONYCKAIOIINE aTbTePHATHBHBIC PEIICHUS.

Padora ¢ undopmanmeii:

BJIQJICTh HABBIKAMHU TOJIYYCHHUS HH(POpMAHMK (PU3NYECKOTO COJEPIKAHUS U3 MCTOYHUKOB Pa3HBIX
THUTIOB, CAMOCTOSITEIBHO OCYIIECTBIIATH MOUCK, aHAIIN3, CACTEMATHU3AIMIO U MHTEPIPETAINI0 HHPOpMAITUH
Pa3IUYHBIX BUIOB U (DOPM MPEICTABICHUS;
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OLICHUBATh JOCTOBEPHOCTH HH(OpMAIHY;

UCTOJb30BaTh CpeJCTBA WH(GOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHH B pelIeHUH
KOTHUTHUBHBIX, KOMMYHHUKATHUBHLIX 1 OPTraHU3alJUOHHBIX 3aaa4 C CO6J'IIO[[CHI/I€M TpC6OBaHI/II\/’I SpPTrOHOMMUKH,
TEXHUKH O€30MacCHOCTH, TUTHUEHBI, DPECypcocOepekeHHs, IPABOBBIX M OITHYECKUX HOPM, HOPM
MHPOPMAIIMOHHOM 0€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3UYECKOTO COACpKaHUS B pa3zIMYHBIX (QopMarax ¢ y4ETOM Ha3zHAUYCHUS
uH(pOpMAIMU U LEJICBON ayTUTOPUH, BBIOMPAsi ONTUMAJIBbHYIO (JOPMY MPEICTABICHUS U BU3yaIN3alHH.

KoMMmyHHKaTHBHBIE YHUBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSL:

OCYIIECTBISTH OOIICHHE HA YpOKaX (PU3MKHU M BO BHE-YPOUHOU JESATEIbHOCTH;

pacrno3HaBaTh MPEATIOCHUTKA KOHMIMKTHBIX CUTYAI[MH U CMATYATh KOH(IUKTHL;

Pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3IKOBBIX CPE/ICTB;

MMOHUMATh U UCTIOJIh30BaTh MPEUMYIIECTBA KOMaHAHON ¥ MHIUBUAYAIbHON paOOTHI;

BBIOMPATHh TEMATUKY U METOJIbI COBMECTHBIX JICCTBUH ¢ YIETOM OOIIUX HHTEPECOB U BO3MOKHOCTEN
Ka)KIOT0 WieHa KOJJIEKTHBA;

MIPUHUMATH 1I€JI1 COBMECTHOU JI€ATEIbHOCTH, OPTaHU30BbIBATh U KOOPAMHUPOBATH JIEUCTBUS 10 €€
JTOCTI>KEHHIO: COCTABIIATD TUTAH JEHCTBUM, pACTIPEACIIATH POJIU C yYETOM MHEHHUH YYaCTHUKOB, O0CYKIaTh
pe3yabTaThl COBMECTHOM pabOThI;

OIICHMBATh KAa4eCTBO CBOETO BKJIAJa W KAXJIOTO YYaCTHHKA KOMaHIbI B OOIIMI pe3ylbTaT IO
pa3pabOTaHHBIM KPUTEPHSIM,

npejsiaraTh HOBBIE€ NPOEKTHI, OLEHUBaTh MHJEH C TO3UIUU HOBHU3HBI, OPHUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBISTh TMO3UTUBHOE CTPAaTErMuecKOe MOBEJCHHE B PA3IMYHBIX CUTYALUSAX, MPOSBISTH
TBOPUYECTBO U BOOOpaKEHUE, OBITh NHUITUATUBHBIM.

PerynsiTuBHbIe yHHBepcaJbHbIe yUeOHbIe AeiicTBUS
Camoopranuzanus:
CaMOCTOSITEJIEHO OCYILECTBIIATh I03HABATENIbHYIO AESITEIBHOCTh B 001aCTH (PU3UKH U ACTPOHOMHUH,
BBISBIIATH MIPOOJIEMBL, CTABUTH U (HOPMYITUPOBATH COOCTBEHHBIE 3a/1aUH;
CaMOCTOSITEJIBHO COCTABJIATH IUIAH PELICHUS PACYETHBIX Y KAYECTBEHHBIX 3a/1a4, IIJIaH BBIIIOJHEHHUS
IPAaKTUYECKON pabOThI C yUETOM UMEIOLIMXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U NIPEANIOYTEHUI;
JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;
pacImMpsATh paMK1 y4eOHOTO IpeIMeTa Ha OCHOBE JIMUHBIX MPEIMTOYTCHUN;
JieNaTh OCO3HAHHBIN BHIOOD, apryMEHTUPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh 3a PEILEHHE;
OLIEHUBATh NPUOOPETEHHBIN OIBIT;
CIocoOCTBOBAaTh (OPMHUPOBAHUIO M MPOSBICHUIO JpYIULIUU B 00JacTH (U3UKH, MOCTOSHHO
MOBBIIIATH CBOI 00pa30BaTeIbHbIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPO/Ib, SMOLIMOHAIbHBINH HHTEJVIEKT:
JIaBaTh OLICHKY HOBBIM CHTYyalUsIM, BHOCUTh KOPPEKTUBBI B JCATCIBHOCTD, OLICHUBATH COOTBETCTBHE
pe3yNbTaTOB LIEIIAM;
BJIAJIETh HAaBBIKAMHU TI03HABATENHbHOW pEeQIIEKCHH KaK OCO3HAHMS COBEPIIACMBIX ICHCTBUH U
MBICIIUTENIBHBIX IIPOLECCOB, UX PE3YJIBTaTOB U OCHOBAHMIA;
MCIOJIb30BaTh MPUEMBI pe(IIEKCUH ISl OLCHKH CUTYAIMH, BEIOOpA BEPHOT'O PELICHHUS;
YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 10 UX CHUKECHUIO;
IIPUHUMATb MOTHUBBI U API'YMEHTBI JPYTUX IIPHU aHAJIM3€E PE3YJIbTaTOB IAEATECIbHOCTH;
PUHUMATD ceOs, TOHUMast CBOM HEJAOCTATKU M JOCTOUHCTBA,
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NPUHUMATh MOTHBBI M apT'YMEHTHI IPYTUX IPU aHAJIN3E PE3YIIbTaTOB ACSATEIBHOCTH;

MPU3HABATh CBOE MPABO U MPaABO JPYTrUX Ha OMIMOKH.

B mporiecce moCTHKEHNST TUYHOCTHBIX PE3YJIBTATOB OCBOCHUS MTPOTPAMMBI 10 (PU3UKE IJIsT YPOBHS
cpenHero oOmero o0pa3oBaHHS Yy OOYYarOUIMXCS COBEPLICHCTBYETCS AMOIMOHAIBHBIA WHTEIJICKT,
npeanoiararomuil copMUpPOBaHHOCTb:

CaMOCO3HAHUS, BKJIIOYAIOUIETO CIIOCOOHOCTh MOHMMAaTh CBOE 3MOLMOHAIBHOE COCTOSHHE, BUIETDH
HAaIpaBJICHUs Pa3BUTHS COOCTBEHHOM IMOIIMOHANBHOHN cepbl, OBITH yBEpPEHHBIM B cele;

CaMOPETYJIMPOBaHUS, BKIIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTH 32 CBOE
MOBE/ICHUE, CIIOCOOHOCTH aJallTUPOBATHCS K SMOIIMOHAIBHBIM N3MEHEHUSIM U TPOSBISTH THOKOCTD, OBITH
OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIlUH, BKIIOYAIOUICH CTPEMIIEHHE K JTOCTHM)KCHUIO LIETH M yCIeXy, ONTHMH3M,
MHHUIIMaTUBHOCTb, YMEHHUE JIEHCTBOBATH NCXO/IS M3 CBOMX BO3MOXKHOCTEIH;

HMIIATUH, BKJIIOYAIOUIEH CIIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSIHUE JAPYI'HX, YUUTHIBATH
€ro MPHU OCYIIECTBICHNH OOIIEHUs, CIOCOOHOCT K COUYBCTBHIO U COTIEPEKHBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTH BBICTPAaUBATh OTHOLICHUS C APYTUMH JIIOAbMHU,
3a00TUTHCS, IPOSIBIATH HHTEPEC U pa3peniaTb KOHMIUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy o6yuenus B 10 kiacce nmpeaMeTHbIE Pe3ylbTaThl Ha 6a30BOM YPOBHE JOJKHBI OTpaXaTh
c(OPMHPOBAHHOCTh Y O0YHAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpPUMEpax Pojb U MecTO (GU3UKU B (POPMHPOBAHUHM COBPEMEHHON HAy4YHOM
KapTUHBI MUPA, B PA3BUTUN COBPEMEHHON TEXHUKHU M TEXHOJIOTHH, B IPaKTUUYECKOM e TeTbHOCTH JIIOJIEH;

VYUTHIBAaTh TPAHUIBI MPUMEHEHHS H3YYCHHBIX (DH3UYCCKUX MOJEICH: MaTepuaabHas TO4Ka,
MHEpLMaIbHas cucTeMa OTCYETa, adCONIIOTHO TBEPAOE TENO, MACANBHBINA Ta3, MOJAEIH CTPOCHHUS Ta30B,
KHUIKOCTEH M TBEPABIX TEJ, TOUCUHBIN AIIEKTPUUCCKHUI 3apsi/ IPH PEIIeHNH GU3HUECKUX 3a7a4;

pacro3HaBaTh (pu3nyeckue SBICHUS (MPOIECChI) U OOBICHITH UX Ha OCHOBE 3aKOHOB MEXAaHHKH,
MOJIEKYJISIPHO-KUHETUYECKON TEOpPHUH CTPOCHHS BEIIECTBA M DIEKTPOJWHAMUKU: PaBHOMEpPHOE U
PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE ABMKEHHE, CBOOOIAHOE MAJCHUE TeJN, BUKECHHUE IO OKPYXHOCTH,
MHepLUs, B3aumoieiicTBue Tei, 1udpdysusi, O)poyHOBCKOE ABHKEHUE, CTPOSHHUE )KUIKOCTEHN 1 TBEPBIX TEII,
U3MeHeHHe 00bEMa Tell IIPU HarpeBaHUM (OXJIaXKIACHUN ), TEIUIOBOE paBHOBECHUE, HCTIapEHUE, KOH IEH AL,
IUTABJICHNE, KPUCTAJUIM3AalUsl, KUIEHHE, BIAXXHOCTh BO3/AyXa, IOBBIIIEHUE MAABJICHUS ra3za IpH €ro
HarpeBaHWU B 3aKpPbITOM COCYJE, CBSI3b MEXAY I[apaMeTpaMH COCTOSHUS Ta3a B H30Ipoleccax,
NIEKTpU3ALMs TEJ, B3aUMOJEHCTBHUE 3aps10B;

ONUCHIBATh MEXaHUUYECKOE JIBUKEHHE, HCIOJb3YyS (PU3NYECKUE BEIUYMHBI: KOOPJAMHATA, MYTb,
nepeMelieHne, CKOpocTh, YCKOpEHHEe, Macca Teia, CWiia, UMIYJIbC Teja, KHUHEeTHYecKash SHEeprus,
MOTEHIIMAIbHAs YHEPrusi, MEXaHU4YecKasi paboTa, MEXaHHYECKass MOITHOCTh; MPH OMHMCAHUU MPABUIHHO
TpakToBaTh (PU3MUECKUH CMBICI HCIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHMs] U €JMHHUILbI, HAXOIUTb
(dbopMyIibl, CBA3BIBAIOIINE JaHHYIO (DU3MUECKYIO BETUUYHUHY C IPYTUMH BETMYMHAMU,

OINKCHIBATh M3YYCHHBIC TEIUIOBHIE CBOWCTBA TENl M TEIUIOBBIC SIBICHUS, HCIONB3Yysd (U3NUECKUE
BEJIMYMHBI: J1aBJICHUE Ta3a, TemIepaTypa, CpeAHsisi KWHETHYecKas SHEpPrus XaoTUYECKOro JBIKEHUS
MOJIEKYJI, CPEeTHEKBaIpaTHUHAs CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI YHEPrus, padoTa
raza, KOO(QQHUIUEHT MOJIE3HOTO JEHCTBHS TEIUIOBOTO JBHUTATENs; TIPU OMUCAHUU TPABWIBHO TPAKTOBATH
¢bu3nyecKuil CMBICIT HCIIOJIb3YEMbIX BEIUYMH, UX OOO3HAYEHHUS W EAMHMIIBI, HAXOAUTh (OPMYIbI,
CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMUYUHY C APYTUMHU BEIMUHUHAM;
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OIUCHIBATh U3yUYEHHBIE JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUECKHUE SIBJICHUS (TIPOLIECCHI),
UCTIONB3YS (PM3MUYECKHUE BETUYUHBI: SJICKTPUUECKUN 3apsif, SJICKTPUUECKOE TMOJe, HANPSHKEHHOCTD MO,
MOTCHIINAJ, PAa3HOCTh MOTCHIIMAJIOB, TPU ONUCAHWHM TPABUIBLHO TPAKTOBaTh (HU3MUSCKHHA CMBICI
UCIOJIb3YEMBIX BEJIMYMH, UX O0O03HAYEHUS U €JIMHHUIIbI;, YKa3blBaTh (DOPMYIbI, CBSA3BIBAIOIINE JaHHYIO
(Gu3KMYecKylo BeIMYUHY C IPYTUMHU BEIMYMHAMUY;

aHATM3UPOBATh (PU3UUECKHUE MPOIIECCHl U SBICHUS, HCIIONIB3Ys (DM3MUECKHUE 3aKOHBI M PUHITUTIBI:
3ak0oH BceMupHOTO Tsarotenus, [, II u IIl 3akonsr HptoTOHA, 3aKOH COXpaHEHUSI MEXAHUYECKOW 3HEPIUu,
3aKOH COXPAHEHUsI UMITYJIbCa, MPUHIIMI CYNEPHNO3ULIUA CHJI, TIPUHIUI PABHOMPABUS WHEPIHUATBHBIX
CUCTEM OTCUETA, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHUIO CTPOEHHUs BEIIECTBA, A30BbIE 3aKOHBI, CBA3b
CpenHell KHHETHYECKON SHEPryuu TEIJIOBOTO JBIKEHHUSI MOJIEKYIN ¢ aOCOMIOTHON TeMIEepaTypoil, mepBbIit
3aKOH TEPMOJIMHAMHKH, 3aKOH COXPaHEHUs dJIEKTPUUYECKOTO 3apsiia, 3akoH Kynona, mpu 3ToM pa3nuyaTh
CJIIOBECHYIO (JOPMYJIMPOBKY 3aKOHA, €r0 MaTEMAaTHUYECKOE BBIPAKCHHE M YCJIOBHS (TPaHUIIBI, 00JIACTH)
MIPUMEHUMOCTH;

OOBSACHITH OCHOBHBIC TMPHUHIMIIBI JACHCTBUA MAIIMH, NPUOOPOB M TEXHUYECKUX YCTPOWCTB;
pa3nuyaTth yCIOBHs UX O€30MaCHOr0 MCIOIb30BAHUS B TOBCEAHEBHON KU3HMU;

BBITIOJHATh OKCIIEPUMEHTBHl 10 HCCIEAOBAHHIO (PU3UYECKUX SBICHUH U TPOIECCOB C
WCIIOJIb30BAHUEM TIPSIMBIX W KOCBEHHBIX WM3MEPEHHUH, MpU 3TOM (OPMYIHpPOBaTh MpobieMy/3anady U
TUIOTE3y y4eOHOTr0 SKCIEPUMEHTa, COOUPaTh YCTAHOBKY U3 MPEIOKEHHOTO 000pYA0BaHUS, IPOBOIUTH
OIIBIT U (POPMYITHPOBATH BBHIBOJIBI;

OCYILECTBIATh NpPSIMble U KOCBEHHbIE H3MepeHHs] (U3MUECKUX BEJIMYUH, MPU ITOM BBIOMpATH
ONTUMAJBHBIA CHOCOO H3MEPEeHHs W UCIOIb30BaTh HM3BECTHHIE METOJABI OLEHKH IOTPEITHOCTEMN
U3MEPEHUH;

UCCIIeI0BaTh 3aBUCUMOCTH MEXIy (QU3UYECKUMHU BEIUYMHAMU C HCIIOJNb30BAHUEM MPSIMbIX
U3MEpEHUH, MPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, PUKCUPOBATH PE3yIbTATHI MOYUYEHHOW 3aBUCUMOCTHU
(bU3HYECKUX BEJIMYMH B BHJIC TAOJIUI] M TPaHKOB, IETaTh BEIBOJIBI 110 PE3y/IbTaTaM HUCCIICIOBAHUS;

coOirofaTh mpaBwia OE30MacHOTO TpyAa MpU MPOBEACHUM HCCIIEIOBAaHHM B paMKax ydeOHOro
OKCIIEPUMEHTa, y4eOHO-MCCIIEIOBATENLCKOM M TMPOEKTHOM NeATeNhbHOCTH C  HCIIOJh30BAHHEM
U3MEPHUTEIIBHBIX YCTPOUCTB U JTAOOPATOPHOTO 00OPYI0BAHHS;

pemaTh pacu€THBIE 3a]]a4H1 C SIBHO 33JaHHON (DU3MUECKON MOIEIBIO, UCTIONB3YS (PH3NIECKUE 3aKOHBI
Y MIPUHITAITBL, HA OCHOBE aHAJIM3a YCJIOBUS 3a]Ja4H BEIOUPATH (DU3HUECKYIO MOJIEIb, BBIICIATH (DU3UUECKHE
BEJIMYMHBI U (POPMYJIbI, HEOOXOAUMBIE AJIsl €€ pelleHus, IPOBOJAUTh PAcuEThl U OLEHUBATh PEaJIbHOCTD
MOJIYYEHHOTO 3Ha4YCHUs (PU3MUECKON BEITMYUHBL;

pemiaTh Ka4eCTBEHHBIC 3aJa4d: BBICTPAWBATh JIOTHUYECKHM HEMPOTUBOPEUMUBYIO  LIETIOUYKY
paccyXIeHul ¢ OMopoil Ha U3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

UCIOJIb30BATh MPU PEIICHUU y4YeOHBIX 33/1a4 COBpEMEHHBbIC WH(OPMAIMOHHBIE TEXHOJIOTUU IS
MOUCKA, CTPYKTYpUPOBAHUS, WHTEPHPETANMH ¥ TPEACTABICHUS Y4YEOHOW U HAYYHO-TIOMYJSIPHOU
uH(bOpMallMY, TOJYYEHHOM U3 Pa3IUYHBIX HCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH IOTYYaeMYIO
MHPOPMAILIHNIO;

MPUBOJIUTH IPUMEPHI BKJIa/a POCCHUMCKUX U 3apyOeKHBIX yU€HBIX-(DM3UKOB B pPa3BUTHE HAYKH,
00BSICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

UCIIOJIb30BATh TEOPETUYCCKUE 3HAHUSA MO (PU3WKe B IMOBCEAHCBHOW JKMU3HH IS OOECIICUCHUS
0€30MacHOCTH MPH OOpaleHUH ¢ TPUOOpPAMHU M TEXHUYECKUMHU YCTPOUCTBAMU, JJIsi COXPAHEHHUS 3/I0POBbS
U COOIOACHUS HOPM KOJIOTHUECKOTO TIOBEICHUS B OKPYKaIOIIEH Cpe/ie;

paboTaTh B rPyIIe C BHIMOTHEHUEM PA3TUYHBIX COIMAIBHBIX POJICH, TUTAHUPOBATH Pa0OTy TPYIIIIHI,
paloHaIbHO pacHpenesaTh 005S3aHHOCTH U TUIAHUPOBAThH JEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIHsX,
aJICKBATHO OIICHUBATH BKJIA]l KAYKIAOTO U3 YYACTHUKOB IPYIIBI B PEIICHUE PACCMATPUBAEMOM MTPOOIEMEI.
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K o1y o0y4yenus B 11 kJiacce nmpeaMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JOJKHBI OTpaXKaThb
c(OPMHPOBAHHOCTh Y O0YHAIOIUXCS YMEHUI:

JEeMOHCTPUPOBATH HA TPUMEpPAX POJb U MeCTO (HM3UKH B (POPMHUPOBAHUH COBPEMEHHON HAYYIHOU
KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKU U TEXHOJIOTHH, B IPAKTUYECKON NEATEIbHOCTH JIIOACH,
LEJIOCTHOCTh M €JUHCTBO (PU3MUECKON KapTUHBI MHPA;

YUUTHIBATh TPAHUIIBI IPUMEHEHUS W3YYEHHBIX (DU3NYECKUX MOJEJICH: TOUCUHBIH AJIEKTPHUECKUI
3apsij, JIyd CBeTa, TOUSUHBIH HICTOUHUK CBETA, siIepHas MOJIeNIb aTOMa, HYKJIOHHAsI MOJIeIb @aTOMHOTO siipa
NIPU peUIeHnU PU3NUECKUX 3a1a4;

pacrio3HaBaTh (u3uyeckue SABICHUS (MPOIECChI) W OOBSACHATH WX HA OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKNA M KBAaHTOBOW (DU3UKHU: DJEKTPUYECKas MPOBOJUMOCTh, TEIUIOBOE, CBETOBOE,
XMMHAYECKOe, MAarHUTHOE ACWCTBUS TOKA, B3aMMOCHCTBHE MAarHUTOB, SJIEKTPOMArHUTHAs HHIYKIHS,
JeficTBUE MAarHUTHOT'O 110JIs1 HA POBO/IHUK C TOKOM U ABMKYLIMICA 3apsi/l, SIEKTPOMArHUTHBIE KOJIeOaHus
U BOJIHBI, NPSIMOJIMHEIHOE pacIpoCTpaHEHHE CBETa, OTPaXXCHHWE, NpeJIoMIIeHHe, HHTephepeHLus,
Iupakuus U TOJsSpuU3alusl CBEeTa, JUCHepcusi cBera, (orossekrpuueckuil addext (portorddexr),
CBETOBOE JIaBJICHHE, BO3HUKHOBEHHME JIMHEWYAaTOro CHEKTpa aToMa BOJOPOAA, €CTECTBEHHas M
MCKYCCTBEHHAs PaJInOAKTUBHOCTB;

ONMCHIBaTh HM3YYCHHBIE CBOWCTBAa BEMIECTBA (DJIEKTPUYECKHE, MArHUTHBIC, ONTHYECKHUE,
JIEKTPUUYECKYIO TPOBOIUMOCTh Pa3IMUYHBIX CPENl) U FIEKTPOMArHUTHBIE SIBIEHUS (IIPOLIECCHI), UCTIONb3YS
¢bu3nvecKre BeINYMHBL: SJCKTPUUESCKUNA 3aps]], CHIIa TOKA, JJIEKTPUYECKOE HAMPSDKEHHE, SIEKTPUIECKOEe
COIIPOTHBIICHHE, Pa3HOCTh NOTEHIMAJIOB, 3JEKTPOJABMKYINAs CHIa, pad0Ta TOKA, MHIYKLUS MArHUTHOTO
noJs, cuina Amrepa, cuia JlopeHna, HHIYKTUBHOCT KaTYIIKH, YHEPTUs 3JIEKTPUYECKOT0 ¥ MarHUTHOTO
MoJIeH, Mepuoa M 4YacToTa KojieOaHWil B KoJjeOaTelbHOM KOHTYpE, 3aps M CHiIa TOKa B TIPOIECcCe
rapMOHUYECKHX 3JIEKTPOMArHUTHBIX KojieOaHuil, (POKYCHOE pacCTOSIHME M ONTHYECKask CHUJIA JIMH3bI, IIpU
ONMCAaHUM TPABWIBHO TPAKTOBATh (PU3MUECKUN CMBICI HUCHOJb3YeMbIX BEIMYMH, WX O003HAUYEHUS U
€IMHUIIBI, YKa3bIBaTh (JOPMYIIBI, CBS3BIBAIOIINE TaHHYIO (PH3UYECKYIO BETMUNHY C JPYTUMH BEITHUYUHAMU;

OIMCHIBATh U3YUYCHHbIE KBAHTOBBIC SIBICHUS M HPOLECCHl, UCHONb3YS (PU3HYECKHE BEIUYMHBI:
CKOpOCTB 3JIEKTPOMArHUTHBIX BOJIH, JTMHA BOJIHBI M 4aCTOTA CBETA, YHEPTHsI U UMIYJbC (POTOHA, TEPHOJ
NOJTypacmaja, SHEprusl CBSI3U ATOMHBIX S/1€p, IIPU ONMMCAHUM NMPABUWIBHO TPAKTOBATh (PU3NYECKHHA CMBICIT
UCTOJIb3yEeMbIX BEJIUYMH, UX O0O3HAYEHMS U €AMHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
(U3NYECKYIO BETMYMHY C IPYTHMHU BEIMYHMHAMH, BBIYUCIIATH 3HAUCHUE (PU3NUECKON BEITUMYHHEI,

aHAJM3UPOBaTh (PU3NYECKHE MPOLECCHI U SIBJICHUS, UCIOIb3Yysd (U3NUYECKHE 3aKOHBlI U MPUHIUIIBL:
3akoH OMa, 3aKOHBI NOCJIEI0BATEIBHOTO U MapajlIeIbHOTO COEIMHEHHs TPOBOJIHUKOB, 3aKOH JIKOyIsi—
Jlenma, 3aKOH AJIEKTPOMArHUTHON MHIYKLIWH, 3aKOH MPSIMOJIMHEWHOTO PACIIPOCTPAaHEHUsI CBETA, 3aKOHBI
OTPa)KEHMs CBETa, 3aKOHbI IPEJIOMJIEHUS CBETa, ypaBHeHHME OHHIITeHHa 11 (HoTorpdexTa, 3aKOH
COXpaHEHMS YHEPIruH, 3aKOH COXPAHEHUS] UMITYJbCa, 3aKOH COXPAHEHUS HJIEKTPHUUYECKOrO 3apsaa, 3aKOH
COXpaHEHHsI MacCOBOTO YHCIIa, TIOCTYNaThl bopa, 3aK0H paaroakTUBHOTO pacmaa, MpH ATOM pa3indyaTh
CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHUECKOE BBIPAXKEHUE U YCIOBUS (IpaHUIbI, 007acTH)
IPUMEHUMOCTH;

OIIpENIeNIATh HAIpPABICHUE BEKTOpAa WHIYKIMHM MarHUTHOTO IOJII NPOBOJHMKA C TOKOM, CHIIBI
Awmmnepa u cuinbl JlopeHua;

CTPOMTb U ONMMCHIBATh U300pakeHNE, CO3/1aBaAEMOE TNIOCKUM 3€pPKajioM, TOHKOH JINH30M;

BBINOJIHATh HKCHEPUMEHTHl IO HCCIEIOBaHUI0 (U3MYECKUX SABJICHUH M  IPOLECCOB ¢
UCTOJIb30BAaHUEM NPSMBIX W KOCBEHHBIX HM3MEpEeHUil: mpu 3ToM (opmMmynupoBaTh npobiemy/3afady |
THIIOTE3Y Y4EeOHOTO AKCIEPUMEHTa, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO 000pyI0BaHNUs, TPOBOIUTH
OIIBIT ¥ (POPMYJINPOBATH BBIBOJIBL;
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OCYILLIECTBIIATh NpPSIMbIE M KOCBEHHBIE H3MEpPEHMs (PU3MUECKUX BEIMYUH, IPU 3TOM BbIOMpPATH
ONTUMANIBHBIA CIIOCOO H3MEpPEHHs W HCIOJIb30BaTh H3BECTHBIE METO/bl OIEHKH IOTPEIIHOCTEH
U3MEPECHU;

UCCIIEI0BAaTh 3aBUCUMOCTH (PM3UYECKUX BEJIMYHH C UCIIOJIb30BAHUEM IIPSIMbBIX U3MEPEHUM: ITPU 3TOM
KOHCTPYUPOBaTh YCTaHOBKY, (PUKCUPOBAThH PE3yNbTaThl NOTYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEIMYUH
B BU/IE TaOIHII U TPa(HKOB, IEIaTh BBIBOJKI 110 PE3YIbTaTaM HCCIICIOBAHMS;

cobuoaTh IpaBuiaa 0E30IaCHOrO TpyAa HpPU IPOBEIEHUM HCCIEJI0BaHMA B pamkKax y4eOHOro
HKCHEPUMEHTa, Yy4eOHO-MCCIEOBATEIbCKOM M TPOEKTHOM  AESITEIbHOCTH C  HCIOJIb30BAHHUEM
U3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOr0 000PYAOBaHMS;

pelaTh pacy€THBIC 3a/1a4H C IBHO 33JJaHHOM (PU3MUECKOM MOAEIBIO, UCTIONb3Ys (PU3NYECKUE 3aKOHbI
Y IIPUHIUIIBL, HA OCHOBE aHAJIN3a YCIOBUS 3a/1a4H BHIOMPATh (PU3NIECKYIO MOJIEIb, BBIACIATH (PU3HUECKUE
BEJIMYMHBI ¥ (POPMYJIbI, HEOOXOAMMBIE JUIsl €€ pelleHHs], IPOBOJUTh PACUYEThl U OLIEHUBATh PEAIbHOCTh
MOJIyYEHHOT'0 3HaYeHUs (PU3NIECKON BEIMUUHBI;

pemaTh KaueCTBEHHBIE 3aJadd: BBICTPAWBATh JIOTUYECKH HEMPOTHBOPEUYMBYIO IEMOYKY
paccyXAeHUI ¢ ONIOPOH Ha N3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHMUS;

UCTOJIb30BaTh MPHU PEIICHUH Y4eOHBIX 33a]a4 COBPEMEHHbIC WH(POPMAIIMOHHbIE TEXHOJOTHUH IS
MOWCKA, CTPYKTYPUPOBAHHSA, HWHTEPIPETAMA M NPEJCTABICHHUA Yy4eOHOW W HAayJHO-TIOMYIISIPHON
MHpOpPMALMY, TOJIYYEHHOW M3 Pa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKH aHAJIU3UPOBATh IMOIY4aeMYIO
MH(POPMAIIHNIO;

OOBSICHATD IPUHLIMIIBI AEHCTBUSA MALLIUH, IPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3inyaTh yCIOBUS
ux 0€30MacHOro UCIOJIb30BaHUs B TOBCEJHEBHOM KU3HM;

MPUBOJUTH TIPUMEPHI BKJIaJa POCCHUCKHX M 3apyOeKHBIX YYEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHUE MTPOLIECCOB OKPYXKAIOIEr0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHA;

UCTOJIb30BaTh TEOPETUYECKHE 3HaHHWA MO (PHU3MKE B TOBCEJIHEBHOW JKU3HU U1 OOECIeYeHHs
0€30IaCHOCTH NIPX OOPAIICHNH C TPUOOPAMHU M TEXHUIECKHUMHU YCTPOUCTBAMHU, IS COXPAHEHHS 3I0POBbS
U COOJIIOJICHHS] HOPM 3KOJIOTHYECKOT0 MOBEICHUS B OKpYKaroLleil cpere;

paboTath B rpyIIe ¢ BHITOJHEHUEM Pa3TUYHbIX COLUAIBHBIX POJIEH, INIaHUPOBATh pabOTy rPYIIIbI,
palMOHANIBHO paclpeneiaTh 00SA3aHHOCTU U IUIAHUPOBATh JIEATEILHOCTh B HECTAHAAPTHBIX CUTYaIMsIX,
aJIeKBaTHO OIICHMBATh BKJIAJ] KXKJOI'0 U3 YYaCTHUKOB I'PYIIIIBI B PELICHUE PacCMaTpUBAaeMON MPOOIeMBbI.

«Touka poctax»:

ITnanupyemoie peyromamet:

IIpeomemmnvie pezynomamsl 00yuenus Qusuku 00HCHbL obecneyueamy: (OPMUPOBAHUE IIEHHOCTHOTO
OTHOIICHHUS K KUBOU MPHUPOJIE, TOHUMAHHS POJIM COBPEMEHHOW (PM3UKHU B (POPMHPOBAHUH E€CTECTBEHHO-
Hay4YHOH KapTHHBI MHpa. YMEHHE NPUMEHITh CUCTEeMY (PU3MUYECKUX 3HAHMH: PacKpbIBaTh CYIIHOCTh
¢u3nUecKux SBJICHUN, NEPEUUCIIATH OCHOBHBIC 3aKOHOMEPHOCTH, (YHKIHMOHUPOBAHHS (UINUECKUX
OOBEKTOB, SIBJICHHUH, MPOIECCOB KUBOH MPUPOIBI, PA3BUTHI OPraHUYECKOTO MHpa B €ro €IWHCTBE C
¢usnyeckuMu sBiIeHUsAMU B npupone. ChoOpMUPOBAHHOCTH MNPEACTABICHHM O (U3MKEe Kak Haykw,
M3y4alomien SBIeHHs B Ipupoe. Biagenre ocHOBaMU NOHATHIHOTO amiapaTa i HAy9HOTO SI3bIKa (PU3UKU:
UCIOJIb30BAaHUE M3YYEHHBIX TEPMHUHOB, NMOHATHUH, TEOpHi, (OpMys, 3aKOHOB M 3aKOHOMEPHOCTEH AJIs
00BbsICHEHUsT HaOmMoIaeMbIX (u3nyeckux OOBEKTOB, SBICHHMH M mpoueccoB. IloHumanue crnoco6oB
MOJy4eHUs1 (M3WYECKUX 3HAHWM, HaJIW4YHe OIBITa HCIOJB30BAHUS (U3WYECKHX METOMOB C IIEIBIO
U3YUYCHMsI JKUBBIX OOBEKTOB, (PU3NUECKUX SIBJICHUH M MPOLIECCOB: HAOJIIOJIEHHE, ONUCAHUE, ITPOBEICHNE
HECJIOKHBIX (PU3MUECKUX OMBITOB U HKCHEPUMEHTOB, B TOM YHCIIE C HCIOJIb30BAHUEM aHAJOTOBBIX U
UPPOBBIX MTPHUOOPOB U HHCTPYMEHTOB yueOHOT0 KabuHeTa «Touku pocTay.
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10 KJIACC
KoauyecTBo yacoB
JuiekTpoHHbIE (IUPpOBHIE)
Ne i/m HauMeHoBaHMe pa3aesioB U TeM NPOrPaMMbI KonTposabHbie IpakTHyeckue
Bcero o0pa3oBaTesibHbIE PeCypChl
padoThI padoThI
Pazngen 1. ®U3UKA U METOAbI HAYUHOTI'O ITO3HAHUS
b K
1.1 Ou3uKa 1 METOAbI HAYYHOTO TIO3HAHUS 2 hﬁg::?/(;iel;zcﬂ)(.)ru 17541672
Hroro no pazaeny 2
Pazgen 2. MEXAHUKA
Bub6mmoreka [IOK
21 Kunematiia ° https://m.edsoo.ru/7f41bf72
Bu6mmoreka [IOK
2.2 7
Hlunamitka https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPaHEHUS B MEXaHUKE 6 1 1 brbmiorexa LIOK
' P https://m.edsoo.ru/7f41bf72
Hroro no paznmeny 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUHAMUKA
. bubnauoreka [TOK
3.1 OCHOBBI MOJICKYIISIPHO-KHHETUYECKON TEOpHU 9 1 https://m.edsoo.ru/7f41bf72
Bubmmoreka [IOK
2 1 1
3 OCHOBEI TepMOAHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble cOCTOsHUS BemecTBa. Da3oBrie 5 Bubmorexa [IOK
' HePEXO b https://m.edsoo.ru/7f41bf72
HUroro mo pazaeny 24
Pasgexa 4. DJIEKTPOJJUHAMUKA
b K
4.1 DiekTpocTaTHKa 10 1 nbmmorexa LIO

https://m.edsoo.ru/7f41bf72
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[TocrosHHBIM 2nekTpuueckuil TOK. TOkH B Bubnmmorexa LIOK
4.2 12 1
Pa3IMUHBIX cpenax https://m.edsoo.ru/7f41bf72
HWroro mo pazaeny 22
PesepBHOE Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 3
11 KJJACC
KoauuecTBo yacoB
JuiekTpoHHbIE (UpPOBHIE)
Ne n/m HaunmeHoBaHue pa3esioB U TeM NPOrpamMMbl KourpoJsibHbie [pakTaueckne
Beero o0pa3oBaTeIbHbIE PeCypPChl
padoThI padoThI
Paznen 1. QJJIEKTPOJIUHAMHUKA
Bbubauorexa [TOK
1.1 M .0 11 1 3
ArHUTHOE TIoJIe. DJICKTPOMArHUTHASL HHIYKIIUS https://m.edsoo.ru/7f41ca7c
HUroro mo paznery 11
Paznen 2. KOJIEBAHUS U BOJIHBI
2.1 MexaHuyecKre 1 dIeKTPOMAarHuTHIE KOJeOaHus 9 1 bubmmorexa HOK
' P https://m.edsoo.ru/7f41c97¢c
2.2 MexaHn4yecKre 1 dJIEKTPOMAarHiTHLIE BOIHBI 5 1 bubmmorexa IOK
' P https://m.edsoo.ru/7f41c97¢c
bubmuoreka [TOK
2.3 O 10 3
frrKa https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 24
Pazgen 3. OCHOBBI CHELIUAJIBHOM TEOPUU OTHOCHUTEJIBHOCTHU
3.1 OCHOBEI CHIEIUATIEHOM TEOPUH OTHOCUTEILHOCTH 4 1 bubmorexa [IOK
' H P https://m.edsoo.ru/7f41¢c97c
Hroro no pazaeny 4
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Paznea 4. KBAHTOBASI ®U3UKA
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41 ) N 6 Bubmmoreka [IOK
' HICMEHTBL KBAHTOBOM OITHIH https://m.edsoo.ru/7f41c97c
bubnnoreka [TOK
42 Crpoeiite atoma 4 https://m.edsoo.ru/7f41c97c
bubmuoreka [TOK
4. A
3 TOMHOE PO > https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 15
Pazgen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOD®U3UKU
bubauoreka [TOK
51 DNeMEeHTHI aCTPOHOMHH M aCTPOPH3UKHI 7 https://m.edsoo.ru/7f41ca7¢
HWroro mo pazaeny 7
Paznen 6. OBOBLIAIOIIEE IOBTOPEHUE
Bub6moreka [IOK
A 4
° Obobuaroee noToperie https://m.edsoo.ru/7f41c97c
Hroro no pasneny 4
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68
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