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HOACHUTEJBHASA 3AIINCKA

[TporpamMma o ¢usmke 6a30BOro ypoBHS HAa YpOBHE CpeAHEro o0miero oOpasoBaHus pa3paboTaHa Ha OCHOBE IMOJOXKEHUN M TPeOOBaHWM K
pe3ynbTataM OCBOCHHS OCHOBHOW oOpa3oBarenbHOW mporpammbl, npeacraBieHHbIx B ®I'OC COO, a Ttakke ¢ yuérom denepanpHOil paboueit
IporpaMMbl BOCIUTAHUS M KOHLEMIUH IpernojaBaHusi yueOHoro npenMera «Pusuka» B oOpa3oBaTelbHbIX opranusauusx Poccuiickoit @enepanum,
pean3yIoNMX OCHOBHbBIE 00pa30BaTeIbHbIC TPOTPAMMBI.

Copep:xanue porpamMMbl 10 (PU3UKE HAMPABICHO Ha (OPMUPOBAHNE €CTECTBEHHO-HAYYHON KapTHUHBI Mupa oOyuaromuxcs 10—11 kmaccoB mpu
oOyueHnn ux (pu3mke Ha 0a30BOM YPOBHE HAa OCHOBE CHCTEMHO-AEATEIBHOCTHOrO moxaxoza. IIporpamma mo ¢usmke cooTBETCTByeT TpeOOBaHUSIM
OI'OC COO k muaHUPyeMbIM JHYHOCTHBIM, MPEAMETHBIM MU METalpeIMETHBIM pe3yibTaTaM OOYYEeHHs, a TaKKe YUUTHIBAeT HE0OXOIUMOCTh
peanu3alnuyi MEXIPEAMETHBIX CBs3eH (PM3MKU C €CTeCTBEHHO-HAYYHBIMH Y4eOHBIMH MpeaMeTamu. B Hell ompenensitoTcsi OCHOBHBIE LIETH HU3YYCHHS
¢u3uKM Ha ypoBHE CpeHero o0mero oopa3oBaHus, INIAHUPYEMbIEC PE3YyIbTaThl OCBOCHUS Kypca (PH3UKHU: JINYHOCTHBIE, METAaNpPEeIMETHBIE, ITPEIM €THBIC
(Ha 6a30BOM YPOBHE).

[IporpamMma no (pu3uke BKIIOYAET:

o IUTAHUPYEMBIE Pe3yNbTaThl OCBOCHUS Kypca pu3uku Ha 6a30BOM ypOBHE, B TOM YHUCIIE MTPEIMETHBIEC Pe3yabTaThl MO rojlaM 00y4YeHUS;

. coJiepkaHue yueOHoro npeamera «DPu3nKay 1no rogaM o0ydeHus.

®dwu3nka Kak Hayka 0 Haubosee OOIMX 3aKOHAX MPHUPOJIBI, BRICTYMAs B Ka4eCTBE YUeOHOTO MpeaAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKIIA B
cucteMy 3HaHuUM 00 okpyxkatomeM wmupe. IlIkonbHbI Kypc (QU3MKM — CHCTEMOOOpa3yroIIMH Jii €CTECTBEHHOHAYYHBIX Y4YEOHBIX IPEIMETOB,
MOCKOJIbKY (pM3MYECKHE 3aKOHBI JIeXKAT B OCHOBE IPOLIECCOB M SIBICHUH, U3y4aeMbIX XUMHUEH, Ouosoruel, pusnueckoit reorpadueit 1 aCTpOHOMHUEH.
Hcnonb3oBaHue U akKTUBHOE NMPUMEHEHHE (DU3MUECKUX 3HAHUU OMpeAeNseT XapakTep W pa3BUTHE Pa3HOOOPa3HBIX TEXHOJOTHUH B cepe IHEpreTukH,
TPaHCIIOPTA, OCBOCHUSI KOCMOCA, MOyYSHHS HOBBIX MaTepUAIOB C 3aJaHHBIMU CBOHCTBAMHU W JIpyTuX. M3ydeHue (U3UKH BHOCUT OCHOBHOW BKJIAJ B
(dopMHpOBaHNE €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa OOydJarommxcs, B (OPMHPOBaHWE YMEHUH NPUMEHSTH HAay4HBIH METOJ TO3HAHHS TIpU

BBIIIOJTHCHHUH UMH y‘-IGGHBIX HCCHGI[OBaHHﬁ.



B ocHoBy kypca ¢usuku uist ypoBHS cpeiHero o0miero o0pa3zoBaHus MOJIOKEH Pl HIed, KOTOpble MOKHO paccMaTpUBaTh KaK MPUHIUIIBI €T0
MOCTPOCHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypcC SIBISICTCS JIOTMYECKU 3aBEPIIEHHBIM, OH COACPIKHT MaTepual W3 BCEX Pa3ielioB (PU3UKH,
BKJTIOUAET KaK BOIPOCHI KIIACCUYECKOH, TAK M COBPEMEHHOUN (DU3UKH.

Hoes eenepanuzayuu. B cooTBeTCTBUU ¢ Hell MaTepuan Kypca GU3HKH 00BEAMHEH BOKPYT (U3MUECKUX Teopuil. Bexymum B Kypce sBIsieTcs
dbopMupoOBaHUE IPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTE€PHH, BELIECCTBE U IOJIE.

Hoes eymanumapusayuu. E€ peanuzanus npeanojaraeT UCHoJIb30BaHNE TYMaHUTApPHOTO MOTEHIMala (PU3MUYECKON HayKH, OCMBICIEHHE CBSI3U
pa3BuTHs (PU3MKHU C pa3BUTHEM OOIIECTBA, & TAKXKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMH U YKOJIOTUYECKUMU TPOOIIeMaMHu.

Hoes npuxnaownoti Hanpaenrennocmu. Kypc (Qu3uMku mnpeanonaraeT 3HAKOMCTBO C LIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJOTHYECKHX
MPUIIOKEHUH U3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuzyeTcs MoCpeJCTBOM BBEIICHUS DJIEMEHTOB COJEPKaHMsl, TTOCBSIIIEHHBIX YKOJIOTHYECKUM MPOOIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHM, a TakXke OOCYXIEHUsS MpOOJieM pallMOHATBLHOTO MPUPOJIOMNOIB30BAHUS U IKOJIOTUUECKON
0€30MaCHOCTH.

CrepkHEBBIMU dJIEMEHTaMU Kypca (U3WKM Ha YpOBHE CpeAHEro oOIero oOpa3oBaHus SBISAIOTCS Qu3ndeckue Teopuu ((hopmupoBaHue
MPEACTABJICHUN O CTPYKTYpE MOCTPOEHUsST (PU3MUECKOU TEOpPUH, POiu (DyHIaMEHTAIbHBIX 3aKOHOB U MPUHIIMIIOB B COBPEMEHHBIX MPEJICTABICHUSIX O
MpUPO/Ie, TPAHUIIAX MPUMEHHUMOCTH TEOPHH, JIJIsl OIMCAHUSI €CTECTBEHHO-HAYUHBIX SIBJICHUH U TIPOIECCOB).

CucreMHO-IeSTENIbHOCTHBIN TOAX0 B Kypce (PU3UKU peanu3yeTcsl MpekIe BCEro 3a CUET OpraHu3allfHl dKCIEPUMEHTAIBLHOW NesSTEIbHOCTH
oOydaromuxcs. s 6a3o0BOro ypoBHsS Kypca (H3UKM — 3TO HCIONH30BAHHE CUCTEMBI (POHTAIBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB U
1abopaTOpHBIX PaboT, KOTOPHIE B MporpaMmMe 1o GU3NKe 00BEAMHEHBI B OOIINI CIIMCOK YUEHUYECKHX MPAKTHIECKUX paboT. BrineneHnue B ykazaHHOM

nepeyHe J1abopaTOpHBIX PAa0OT, MPOBOAUMBIX JJSi KOHTPOJISI U OIEHKH, OCYIIECTBISETCS YJacTHHMKaMH OOpa30BaTeIbHOrO Ipollecca MCXOAS M3



0COOEHHOCTEH IUIAaHMPOBAHUS M OCHAleHMs KaOuHera (usuku. Ilpm 3TOM obOecnednBaeTcst OBlaJieHUE OOYYArOIMMUCS YMEHUSIMHM MPOBOIMUTH
KOCBEHHBIE U3MEPEHUS, UCCIIEOBAHUS 3aBUCUMOCTEN (PU3UUECKUX BEITMUMH U IOCTAHOBKY OIBITOB IO IMPOBEPKE MPEIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHue yaeiseTcsl pelIeHUI0 PacUETHBIX U KaueCTBEHHBIX 3a7ad. [Ipu 3ToM 1715 pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISAIOTCA 3a1a4U
C SIBHO 33/IaHHOW (PU3WYECKOH MOJENbI0, MO3BOJSIOMINE MPUMEHATh M3yYCHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3lena Kypca, Tak H
UHTETpUpYs 3HAHUS W3 Pa3HbIX pa3zfenoB. [ KaueCTBEHHBIX 3aJad IPUOPUTETOM SBISAIOTCS 3aJaHMs Ha OOBSICHEHUE NPOTEKaHUs (PU3MUECKUX
SBJICHUH U MPOLIECCOB B OKPY KaroIleH KU3HHU, TpeOyrolue BbIoopa (U3NIECKON MOAEIH Ul CUTYallM1 IPAKTUKO-OPUEHTUPOBAHHOT'O XapaKTepa.

B cootrBerctBun ¢ tpedoBanusimu GI'OC COO k maTepHaIbHO-TEXHUYECKOMY OOECIeYeHHI0 y4eOHOro mpoiecca 0a3oBblil ypOBEHb Kypca
¢u3uKM Ha yPOBHE CPEAHETO 00IIEro 00pa3oBaHMs JOIDKEH U3ydaThCsl B YCIOBUSIX MTPEIMETHOTO KaOMHeTa (PU3MKHU HITU B YCIOBHSIX MHTETPUPOBAHHOTO
KaOMHeTa IPeMETOB €CTECTBEHHO-HAyUHOTro IMKJIa. B kabuHere (pu3MKU JODKHO ObITh HEOOXOMMOE JIabopaTOpHOE 000PYAOBAaHUE /7Sl BBIITOJIHEHHS
yKa3aHHbBIX B IporpaMMe 1o (pU3MKe YIeHUYECKUX MPAKTUUYECKUX padoT U IEMOHCTPAILMIOHHOE 000PYAOBaHHE.

JleMoHCcTpalinoHHOEe 000pyAOBaHKHE (HOPMUPYETCS B COOTBETCTBUU C MPUHLIUIIOM MHUHUMAJIbHOM JTOCTaTOYHOCTH U OOECIIEYMBAET MOCTAHOBKY
NEPEYUCIIEHHbIX B IporpamMme Mo (U3MKe KIIIOYEBBIX IEMOHCTpAalMi A HCCIEeOBAaHUS W3Yy4aeMbIX SIBJICHHM M IPOLECCOB, SMIUPHYECKUX U
(byHAaMEHTaBHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUI.

JlaGopaTopHoe 000pysOBaHHE Ul YUEHHUECKUX MPAKTHUECKUX padoT (GopMHUpYyeTcss B BUAE TEMAaTHUECKUX KOMIUIEKTOB M 0OecreunBaeTcs B
pacuére OJHOro KOMIUIEKTa Ha JBYX oOydarommxcs. TemMaTHuecKHe KOMIUIEKTHI JabOpaTOpHOTO 00OpYAOBAaHMS AOJKHBI OBITH MOCTPOEHBI Ha
KOMIUIEKCHOM HCIIOJIb30BaHUU aHAJIOTOBBIX M LIU(PPOBBIX MPUOOPOB, @ TAKKE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHJIE€ IU(PPOBIX J1a00paTOpU.

OCHOBHBIMU LETSIMH U3Y4EHUS (PU3UKU B 0011IEM 00pa30BaHUU SIBIISIOTCS:

. dopMHpoBaHHE HUHTEpeca W CTpEeMIIEHUS OOy4arollMXcs K HAaydHOMY H3YYEHHIO NPUPOJAbI, pPa3BUTHE HMX HHTEIEKTYalbHbIX W
TBOPYECKUX CIIOCOOHOCTEH;

o pa3BUTHE NIPEICTABICHUN O HAYYHOM METO/E MMO3HaHUs U (OPMUPOBAHNE UCCIEA0BATEIHCKOTO OTHOILEHUS K OKPY)KAIOIIHUM SIBJICHUSIM;

o (I)OpMI/IpOBaHI/IC HAay4YHOI'O MUPOBO33PCHUSA KaK PE3YyJibTaTa NU3YUCHUA OCHOB CTPOCHUSA MATCPUHN U (I)YHI[aMeHTaJ'H:HBIX 3aKOHOB (1)I/I3I/IKI/I;



o dbopMupoBaHre YMEHUN OOBSACHATH SIBJICHUSI C CIIOJIb30BaHUEM (DHM3MUECKUX 3HAHUI U HayYHBIX JOKA3aTeNbCTB;

o (dbopmMHpoOBaHUE MPEACTABICHUI O pONU (PU3UKH JUIS PA3BUTHS APYTHUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHA.

JloCTIKeHHe 3TUX IeJieid oOecreunBaeTcsl pelIeHneM CIEIYIONINX 3a/a4 B Ipolecce M3ydeHus Kypca (U3MKH Ha YPOBHE CpeIHEro oOIIero
0o0pa3zoBaHus:

o pUOOpEeTEeHNE CHCTEMbI 3HAHUN 00 OOHMX (PU3MYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSAX, BKJIIOYAas MEXaHUKY, MOJEKYISIPHYIO
bu3KKy, SIEKTPOIUHAMHUKY, KBAHTOBYIO (DU3HKY U 3JIEMEHTHI aCTPO(DHU3HKHY;

o ¢dopMupoBaHHE yMEHUIH NPUMEHSTH TEOPETHUYECKHE 3HAHUS /s OOBSICHEHUS (U3NYECKUX SBICHUH B TPHUPOJEC M IS TPUHSATHS
MPAKTUYECKUX PELICHUI B TOBCEIHEBHOM KU3HU;

o OCBOEHHE CIIOCO00B pelIeHHs pa3INyuHbIX 3a7au C SBHO 3aJaHHON (U3NYECKOM MOJENBIO, 33/1a4, MOAPa3yMEBAIOIIUX CAMOCTOSTEILHOE
co3fanue (HU3NUECKON MOJIENH, aIeKBATHOW YCIIOBUSM 3aJ1a4u;

o NOHMMAaHWE (U3NYECKUX OCHOB M IMPHUHIMIIOB JAECUCTBUS TEXHUYECKUX YCTPOWCTB M TEXHOJOTMYECKHUX IPOILIECCOB, WX BIUSHUS Ha
OKPY’KAIOIIYIO CPELy;

. OBJIQICHUE METOJAaMHU CaMOCTOSATENBHOTO IUIAHUPOBAaHMS M TMPOBEACHHS (PU3UYECKUX SKCIIEPHUMEHTOB, aHAIM3a U HMHTEpHpeTaluu
UH(pOPMaLINH, ONPEAeTIeHHs JOCTOBEPHOCTH MOIYYEHHOTO Pe3yibTara;

o CO3/1aHME YCIIOBHUH JIUIsl pa3BUTHS YMEHHUI MPOEKTHO-UCCIIE0BATENbCKOM, TBOPUECKOH 1€ATEIbHOCTH.

Ha usyuenue ¢usuku (6a30Bbli ypOBEHb) Ha YpPOBHE CpeHEro oluiero oopazoBanusi oreoautcsa 136 vacos: B 10 kimacce — 68 yacos (2 vaca B
Heneno), B 11 kimacce — 68 yacoB (2 yaca B HEZCIIO).

[Iporpamma peanusyercss ¢ HCHOJIb30BaHMEM OOOpPYIOBAHUS LIEHTPAa €CTECTBEHHOHAYYHOH M TEXHOJOTHMUYecKoW HampaBieHHOCTH «Touka
poctay.

[Ipennaraemslii B mporpamMme 1o Gpu3rke rnepedyeHsb Ja00paTOPHbIX U MPAKTUUECKUX pabOT SABISETCS pEKOMEHA0BAHHBIM, YUUTENb JIeJaeT BHIOOD

IMPOBCACHU A J'Ia60paTOpHLIX pa60T )51 OIIBITOB C y‘-IéTOM HHAWBHUIYAJIbHBIX oco0eHHOCTEH 06yqa101u1/1xc;1.



COJEP)KAHUE OBYYEHUA
10 KJIACC

Pa3znen 1. ®usuka u MeToAbl HAYYHOI'O ITO3HAHUS

®dusuka — Hayka 0 npupone. Hayunbsie MeTOABI IO3HAHUS OKPYKAIOIIET0 MUpa. Poib dKcniepuMeHTa U TEOPUM B MPOLECCE NTO3HAHUS IPUPOBI.
OKcIepUMEHT B (pu3HKe.

MogenupoBanue (u3nueckux sABIEHUH U mporeccoB. Hayunele rumotessl. Pu3MuUecKUe 3aKOHBI M TEOPUH. ['paHUIBI MPUMEHUMOCTH
¢uznueckux 3aKkoHOB. [IpuHLIMIT COOTBETCTBUS.

Ponb 1 MecTo (hu3uku B pOpMUPOBAHUN COBPEMEHHOM HAyYHOU KapTUHBI MUpPa, B IPAKTUYECKON JAESITEIbHOCTH JTIOACH.

Jlemoncmpayuu

AHanoroBsie 1 I_II/I(I)IDOBBIC H3MCPUTCIIbHBIC HpI/I60pr, KOMIIBIOTCPHBIC JJATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxeHue. OTHOCUTENbHOCTh MEXaHUYECKOTo ABMkeHusA. Cucrema otcuéra. TpaekTopusi.

[lepemenienue, cKOpocTh (CpeaHssi CKOPOCTh, MTHOBEHHAsl CKOPOCTb) M YCKOPEHHE MaTepUaIbHOW TOYKH, UX IPOEKLIHUU HA OCHU CHCTEMBI
koopauHat. CrokeHue MepeMeIeHU U CII0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ pPaBHOYCKOpPEHHOE TMpPSIMOJIMHEHHOE JBWXKEeHHE. [ paduku 3aBHCHUMOCTH KOOPJAWHAT, CKOPOCTH, YCKOpPEHHUsS, MYTH H
NepeMENICHUS] MaTEPUAIbHOW TOYKH OT BPEMEHH.

CBoOoaHoe majenne. Y cKopeHrue CBOOOTHOTO TaICHHS.

KpuBonuHeliHoe nBHKEHHE. [[BH)KEHHE MaTE€pUAIBHOW TOYKHM IO OKPYXHOCTH C IOCTOSTHHOM IO MOJYII CKOPOCTBIO. YTJIOBas CKOPOCTH,

JTuHeHas ckopocTk. [lepron u wacrtora obpamenus. LleHTpocTpeMuTenbHOE YCKOpEHHUE.



TexHuueckue yCTpoiCcTBa U MPAKTUYECKOE IPUMEHEHHE: CIIUIOMETP, IBUKEHUE CHAPSJIOB, LICMTHbIC U PEMEHHBIC MEPEIayU.

Jlemoncmpayuu

Mogenp cucTembl OTCUETA, WILTIOCTPALIMS KHHEMATHYECKUX XapAKTEPUCTUK JIBUKEHHUS.

[IpeoOpazoBaHue ABMKCHH C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtoienue nrskeHus Tena, OpoleHHOro MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus cBOOOIHOTO MaJICHUS.

Hanpasnenue ckopocTy npu IBUKEHUH 110 OKPYXKHOCTH.

Yuenuueckuil sxcnepumenm, rabopamopmvie pabomol

N3yueHnne HepaBHOMEPHOTO IB>KEHUS C LIEJIbIO ONPEAETICHUS] MTHOBEHHOW CKOPOCTH.

UccnenoBanue COOTHOLIEHHS MEXKAY MYTSIMHU, NOPOWJICHHBIMU TEJIOM 3a MOCIEI0BATEIbHBIE PAaBHBIE MPOMEKYTKA BPEMEHHU IpHU
PaBHOYCKOPEHHOM JIBH>)KEHUHU C HAYAJIBHOW CKOPOCTBIO, PABHOU HYJTIO.

N3yuenue nBHKEHUS IAapUKa B BI3KOM KUIKOCTH.

W3ydenue nBuxeHus Teaa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. JJunamuxa

[Ipunnun otHOcuTenbHOCTH ['anmunes. Ilepssiii 3akoH HeroToHa. IHEpImanbHble CHCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunmun cynepniosunmu cui. Bropoil 3akon HbroToHa ans marepuanbHOM Touku. Tpetuit 3akoH HproTona s
MaTEepUAIBHBIX TOYEK.

3aKoH BCeMHUPHOTo TsAroTeHus. Cuna TsokectH. [lepBas kocmMuyeckasi CKOpOCTb.

Cuia ynpyrocru. 3akoH ['yka. Bec Tena.



Tpenue. Bunbl Tpenust (mokos, ckoybxkeHus, kaueHus). Cuna tpenus. Cyxoe Tpenue. Cuia TpeHHs] CKOJBXEHUS U CUJIa TPEHUS IMOKOSL.
Koaddunment tpenus. Cuina COMpOTHBIICHUS TIPH IBIKEHUH TeJla B )KUIKOCTH WJIH Ta3e.

[TocTynaTensHOE M BpaIIaTEIbHOE ABMKEHHE a0COIIOTHO TBEPIOTO TENA.

MOoOMEHT cuiibl OTHOCUTEIBHO OCH BpaieHus. [1ineuo cumbl. YciioBus paBHOBeCHs TBEPIOTO TeENA.

TexHuueckue ycTpoicTBa U NPAKTUYECKOE IPUMEHEHUE: TOAILUITHUKY, IBU>)KEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrieHME MHEpUUH.

CpaBHeHHE Macc B3aMMOJICHCTBYIOIIUX TEI.

Bropoii 3akon HeroToHa.

H3mepenue cui.

CnosxeHnue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT AepopMariu.

HesecomocTs. Bec Tena npu yCKOpEHHOM MObEME U NaJACHUH.

CpaBHeHME CHUII TPEHUS TTOKOSI, KAUYEHUS U CKOJIBKECHHUS.

VYcnoBus paBHOBecus TBEpAOTO Tena. Buabl paBHOBecusl.

Yuenuueckuii skcnepumenm, nabopamopnule pabomuol

N3ydenue nBuxeHust Opycka 1o HaKJIOHHOMW MIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHIT YIIPYTOCTH, BO3HUKAIOIINUX B MPYKUHE U PE3MHOBOM 00pasiie, OT uX AeGopMaliui.

HccnenoBanue ycnoBuil paBHOBECHS TBEPIOTO TEJIA, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akomusl coxpanenus 6 MexaHuke



Hmnynbe MaTepuasbHOM TOUKM (Tena), CUCTEMbl MaTepUalbHBIX TOYeK. MMIylbC CHIIBI M M3MEHEHHE MMITyJbca Tela. 3aKOH COXPAaHEHUs
uMIyibca. PeakTuBHOE BUKEHUE.

Pabota cuibl. MOIITHOCTH CHJIBI.

Kunernueckas sHeprust MaTepuaibHOM Touku. Teopema 00 N3MEHEHUN KHHETUYECKON SHEPTHH.

[TorennuaneHas 3Heprus. lloTeHuManbHas sHeprus ynpyro aegopMupoBaHHON NpykuHbl. [loTeHImanbHas sHeprus Tena BOIU3M IOBEPXHOCTH
3emiu.

[ToTeHunanpHble U HENOTEHUUAIbHBIE CHIIBL. CBS3b pa0OThl HEMOTEHIIMAIBHBIX CHJI C U3MEHEHUEM MEXAHUYECKOM 3HEPTUU CUCTEMBI Tell. 3aKOH
COXpaHEHUs MEXaHUUYECKOI SHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnyeckue ycTpoicTBa U IPaKTUYECKOE IPUMEHEHHE: BOJOMET, KONEDP, NPYKUHHBIA TUCTOJIET, IBUKECHHUE PAKeET.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE BMKEHUE.

[lepexosa moTeHIMATBLHON SHEPTUU B KUHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3ydeHne abCoOIOTHO HEYNIPYToro yAapa ¢ IOMOIIbIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnegoBaHue CBI3U pa6OTLI CHUJIBI C U3MEHEHHEM MEXaHUYECKOM OHCPIUU TCJIa Ha TPUMEPC PACTIKCHUA PE3UHOBOI'O KT'yTa.

Paznen 3. MonexynsapHas pusuka u TepMOIMHAMUKA

Tema 1. OcHo8bl MONEKYNAPHO-KUHEMUUECKOU Meopuu



OcHOBHbIE TOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKOW TEOpUU U UX ONbITHOEe obocHoBaHue. bpoyHoBckoe nsmxenue. duddysusa. Xapaxrtep
JBIKEHUSI U B3aUMOJICMCTBUSI YaCTHI[ BellecTBa. MOJieau CTPOCHUSI Ta30B, KUAKOCTEH M TBEPIBIX TN U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE
THX Mojenei. Macca u pazmepsl Mosekyil. Konmnuectso Bemectsa. [loctosnHas ABorapo.

TemuoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Monens uneanbHoro raza. OCHOBHOE ypaBHEHHUE MOJIEKYJISIPHO-KMHETUYECKOW TeOpUHr HaeaabHOro rasa. AOCONOTHaAs TemrepaTypa Kak mMepa
CpelHe KMHETHMYECKOW >HEepruu TEIUIOBOTO JBHKeHMs vactul] ra3a. lllkana temnepatyp KenpBuna. 'a3oBble 3akoHbl. YpaBHeHHEe MeHpeneeBa—
Kunaneiipona. 3akon Jlanbrona. M3omporieccsl B HACaIbHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BelecTBa. ['paduueckoe mpeacTaBieHne n301poIEeCcCoB:
U30TEpMa, U30X0pa, n3o0oapa.

TexHuyeckue ycTpoiCTBa U MPAKTUYECKOE MIPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OMBITHI, JOKA3BIBAIOIINE TUCKPETHOE CTPOCHHE BellecTBa, (PoTorpaduut MOJIEKyI OPraHMYECKUX COCTUHEHUM.

OneIThl 10 AP PY3UN KUAKOCTEN U Ta30B.

Mozens OpOyHOBCKOTO JIBHXKEHUS.

Mopens onbira IlITepHa.

OnbIThI, JOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHSL.

Monens, WUTIOCTpUpYIOLIas MPUPOIY JaBICHUS ra3a Ha CTEHKH COoCy/a.

OnbIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSTHUS MI€aJIbHOTO ra3a, U30IpPOLIECCHI.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

Omnpenenenre Macchl BO3yXa B KJIACCHOM KOMHATe HAa OCHOBE U3MEPEeHU 00bEMa KOMHATHI, TaBJICHUS U TEMIIEpaTyphl BO3/lyXa B HEll.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMeTpaMu COCTOSIHUS pa3peKeHHOTo Ta3a.

Tema 2. OcHosbt mepmoOUHAMUKU
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TepmoaunaMmuyeckas cucreMa. BHyTpeHHss 3Heprust TepMOAMHAMUYECKOM cUCTeMbI U criocoObl €€ n3MeHeHus. KoanuecTBo TemoTsl U padora.
BnyTpeHHss dHeprus 0JHOATOMHOI'O MACAIBHOIO raza. Buiabl Teruionepeaadn: TeIIONPOBOIHOCTb, KOHBEKIM, U3Iy4YeHUE. Y AeNIbHAS TEIIOEMKOCTh
BelecTsa. Koau4yecTBo TEIUIOTHI NP TEIUIONEpEaAaye.

[Tonsatue 00 agmaGatHOM mporecce. IlepBbiii 3akoH TepmMoauHaMuku. [IprMeHeHHE MEepBOro 3aKOHAa TEPMOAMHAMHUKH K HM30IPOIECCaM.
I'paduueckas uaTeprperanus padboThl rasa.

Bropoii 3akoH TepmoanHamMuki. HeoGpaTuMocTh MpoLeccoB B IPUPOJE.

TernoBbie MammHbl. [TpuHIUIBL AEHCTBUS TEIUIOBBIX MamuH. [IpeoOpa3oBaHus SHEPruM B TEIUIOBBIX MamuHAX. KoadduumeHT mone3Horo
neiictBus TerioBoi MammHbl. Lukn Kapao u ero kosdduimenT none3Horo AeiCTBHsI. DKOIOTHYECKHE TPOOIEMBI TETUIOIHEPT ETHKH.

TexHuueckue ycTpoicTBa U IPAKTUYECKOE PUMEHEHHE: IBUTaTE)Ib BHYTPEHHETO CropaHusi, ObITOBON XOJIOAUIbHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3MmeHeHre BHyTpeHHEN 3HEpruM Tejaa MpU COBEPIIEHUH palOThI: BbUIET MPOOKU M3 OYTHUIKM MOA JEHCTBUEM C)KATOTO BO3yXa, HArpeBaHUE
3¢upa B 1aTyHHOU TpyOKe MyTEM TpeHUsI (BUACOIEMOHCTPALIHS).

V3MeHeHne BHYTpEHHEH sHeprun (TeMIiepaTypsl) Teja Ipu Terionepeaaye.

OnbIT 0 aguabaTHOMY PaCIIMPEHUIO BO3AyXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTaTeNsi BHYTPEHHETO CrOpaHusl, p€aKTUBHOIO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3mepenne yaenbHOU TeIIOEMKOCTH.

Tema 3. Aepecammuvie cocmosnusa seujecmea. Pazoevie nepexoovl

[TapooOpazoBanue u koHaeHcalus. Vcnapenue u kuneHue. AGCOIIOTHAS U OTHOCUTEIbHAs BIAXXHOCTh BO3/yxa. Hackiennslil nap. Y nenpHas

TEIUI0Ta MapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT JaBJICHHUS.
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Teépnoe teno. Kpucramnnueckue u amopdHbie Tena. AHM30TPONUS CBOMCTB KpUCTALIOB. JKuakue kpuctaiuibl. COBpeMEHHbIE MaTepHallbl.
[TnaBnenue u KpuctauM3anys. Y qeibHas TeroTa miasicaus. CyonuManus.

YpaBHEHHE TEIIOBOTO OanaHca.

TexHu4yeckue yCTpOHCTBA M MPAKTHUECKOE MPUMEHEHHE: TUTPOMETP U TICHXPOMETpP, KAIOPUMETpP, TEXHOJOTHH IOJYYCHUS COBPEMEHHBIX
MaTepuasoB, B TOM YHClie HAHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIICHHBIX MTAPOB.

Kurnenne npu MOHMKEHHOM JIaBJICHHH.

CriocoObl U3MepeHus BIaKHOCTH.

Habmroienne HarpeBaHus ¥ MJIaBICHUS KPUCTAILTHYECKOTO BEIIECTBA.

JleMOHCTpanust KpUCTaJIIIOB.

Yuenuueckuii skcnepumenm, nabopamopnule pabomuol

I/I3MepeHI/Ie OTHOCHUTEIBHOHN BIAKHOCTH BO3JyXa.

Paznen 4. DnexrponuHamMuka

Tema 1. Dnekmpocmamuxa

3J'ICKTpPI3aI_II/I$I TCII. QHCKTpI/I‘{CCKI/Iﬁ 3apsna. I[Ba BUJa DJICKTPUYCCKUX 3apsa0B. HpOBO)IHI/IKI/I, JAUDJICKTPUKU W TOJYIIPOBOIHHKH. 3akoH

COXPAaHCHUS SJICKTPUICCKOI'O 3apdaa.

B3anmoneiicterue 3apsanoB. 3akoH Kymona. TodedHbld 3IEKTpUYECKHN 3apsai. DJeKTpudeckoe mnoje. Hanpssk€HHOCTh 3JIEKTPUUYECKOro MOJIS.

[TpuHIUIT CyTIEPIIO3UIINM SIEKTPUYECKUX TTosIeH. JIMHMM HanpsKEHHOCTH IEKTPUYECKOTO TOJIA.
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Pabora cun snexrpocrarnueckoro noss. Ilorennuan. Paznocts nmorennuanoB. [IpoBOJHUKKM M AMAIEKTPUKH B 3JIEKTPOCTATUYECKOM IOJIE.
JuanekTpudeckasi IpOHUIIAEMOCTb.

OnektpoémkocTh. KonmencaTop. D1eKTpoEMKOCTD IJIOCKOTO KOHJAEHCATOpa. DHEPIHs 3apsSKEHHOTO KOHJEHCATOpA.

TexHuueckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JJIEKTPOCKOMN, JJIEKTPOMETP, BJIEKTPOCTATHUYECKAS 3alluTa, 3a3eMIICHUE
ANEKTPONPUOOPOB, KOHJIEHCATOP, KOMMPOBANILHBIN amnmnapar, CTpYHHbBIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHIMUIT ACUCTBUS IEKTPOMETPA.

B3anmoneiicTBre HaRNEKTPU30BAHHBIX TEI.

DIEeKTpUYECKOE MOJIE 3apSKEHHBIX Tell.

[IpoBOIHHMKY B 3IEKTPOCTATUUECKOM IIOJIE.

DneKTpocTaTUYeCKas 3alluTa.

JIMBAEKTPUKH B DJIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTD ANEKTPOEMKOCTH MJIOCKOTO KOHJIEHCATOPa OT TUIOMIAAH MIACTHH, PACCTOSHUS MEXAY HUMHU U JUDJIEKTPUUECKOU TPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopule pabomuol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmosnnbiil snekmpudeckutl mok. Toxku 6 pasnuuHvix cpedax

DNEeKTpUYECKU TOK. Y CIOBUS CYIIECTBOBAHMS DIIEKTpUUECKOro Toka. Mcrounuku Toka. Cuina Toka. IlocTossHHBIN TOK.

Hanpsioxenune. 3akon OMa J1st ydacTKa Lenu.

DJIEKTPUYECKOE COIMPOTUBIICHUE. Y ICJIIBHOE CONPOTHUBICHUE BemecTBa. [locienoBaTenbHoe, NapalieIbHOE, CMEIIAHHOE COCIMHEHUE

IMPOBOJHUKOB.
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Pa6ora anekrpuyeckoro Toka. 3akoH J[xoyns—JIenna. MOmHOCTb 3JEKTPHUYECKOTO TOKA.

DNEeKTPOABUKYIIAs CUJIa U BHYTPEHHEE COMPOTUBIICHHE UCTOYHUKA TOKA. 3aKkoH OMa JijIsl TOJIHOM (3aMKHYTOM) aiiekTpuueckoit nemnu. Koporkoe
3aMBbIKaHUE.

DNEeKTpOHHAs TPOBOIUMOCTh TBEPABIX METAILIOB. 3aBUCUMOCTH COTPOTUBJICHUSI METANIOB OT TeMneparypbl. CBEpXIPOBOAUMOCTb.

DJIEKTpUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBonuuku. CoOOCTBEHHAsI U IPUMECHAS IPOBOJMMOCTD MOTYNPOBOAHUKOB. CBolicTBa p—N-niepexona. [lomynpoBoJHUKOBBIE TPHUOOPHI.

DNEeKTpUYECKHU TOK B paCTBOpaxX M paciuiaBax 3JEeKTPOJMTOB. DIIEKTPOIUTHIECKAs JUCCOLHAINS. DICKTPOJIU3.

DnexTpuueckuid Tok B razax. CaMoCTOSTENbHBIN U HECaMOCTOSITENbHBIN pa3psaa. Monnus. [lnasma.

TexHuyeckue ycTpoiicTBa U MPaKTUYECKOE MPUMEHEHHUE: aMIIEpMETp, BOIBTMETP, PEOCTAT, UICTOYHUKH TOKA, 3JIEKTPOHArpeBaTeIbHbIe IPUOOPHI,
3IEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP COMPOTHBIICHUS, BAKyyMHBIM IHOJ, TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYNPOBOAHUKOBBIA HOJ,
rajbBaHUKa.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HApsHKEHMS.

3aBUCHUMOCTb CONPOTUBIICHUS IUINHAPUYECKUX POBOJAHUKOB OT JIJIMHBI, IJIOMIAIM MONIEPEYHOTO CEYEHHS U MaTepHala.

CwmerianHOE COeTMHEHUE TIPOBOTHUKOB.

[IpsiMmoe n3MepeHue IMEKTPOABIKYIIEH cribl. KOpoTkoe 3aMbIkaHKE TaIbBAHUYECKOTO JIEMEHTA U OIEHKA BHYTPEHHETO COMPOTHUBIICHHS.

3aBUCHUMOCTb COMPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3TEKTPOIUTOB.

HckpoBoii pa3psaa 1 NpOBOAMMOCTb BO3AyXa.

OHOCTOPOHHSSI TPOBOUMOCTH JAHO/IA.

Yuenuueckuu sxcnepumenm, nabopamopmsvie pabomul
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W3ydeHne cMEIIaHHOTO COEMHEHHS PE3UCTOPOB.

N3mepenue 3meKTpoABMAKYIIEH CUITbl HICTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTUBIICHUS.

HaGmonenue amekTposusa.

MexnpeameTHble CBSI3U

N3yuenue kypca ¢usuku 0a30Boro ypoBHsi B 10 kjacce OCYyIIECTBISIETCS C YYETOM COJIEPKAaTEIbHBIX MEXKIPEAMETHBIX CBA3€Hl ¢ Kypcamu
MaTeMaTUKH, OMOJIOTUH, XUMHUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmusie nouamus, CBSI3aHHBIE C W3YUYEHHEM METOJOB HAYYHOTO MO3HAHUS: SIBICHHE, HAy4HBIH (akT, rumoresa, (uzndeckas
BEJIMYHMHA, 3aKOH, TEOPHUs, HAOIIOIEHUE, YIKCIICPUMEHT, MO/ICTTMPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHUE CUCTEMbl ypaBHEHUH, NuHeHHas (yHKIUs, mapaboia, runepOoina, uX rpaukud M CBOMCTBA, TPUTOHOMETPHUYECKUE
(GYHKIMHM: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKJIECTBO, BEKTOPBI U MX MPOCKIIMU HA OCH KOOPJUHAT, CIOKEHHE
BEKTOPOB.

buonoeus: mexanndeckoe ABMKEHUE B KUBOW mpupoae, 1uddy3us, ocMOc, TEIIO0OMEH KUBBIX OPraHU3MOB (BUJIbI TEIJIONEPEIauH, TEMIOBOE
PaBHOBECHUE), DIIEKTPUUECKHUE SIBJICHUS B )KUBOW MTPUPOJIE.

Xumus: TACKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEUIECTBA, MOJISIPHASI Macca, TEIIOBbIE CBOMCTBA TBEPIBIX TeT,
YKUJIKOCTEH U Ta30B, DJIEKTPUUECKHUE CBOMCTBA METAILJIOB, DJIEKTPOIUTHYECKAs JUCCOIMAIINS, TaTbBAHHUKA.

l'eocpacpus: BnaxxHOCTb BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texuonoeusn: mpeoOpa3oBaHUEe JBIKEHUIN C WCMOIB30BAHMEM MEXAHH3MOB, YUET TPEHUS B TEXHHKE, MOJIIMITHUKH, WCIOIh30BAaHHE 3aKOHA
COXpaHEHHS HMITyJIbCa B TEXHHKE (pakera, BOJOMET WU JpyTue), IBUTaTeb BHYTPEHHETO CrOpaHus, MmapoBas TypOWHA, OBITOBON XOJOIMIBHUK,
KOHJIUITUOHED, TEXHOJIOTHH TOJyUYeHUsS COBPEMEHHBIX MAaTepUaiOB, B TOM YHCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH, SJIEKTPOCTATHYECKas 3aIlnTa,

3a3eMJICHUE AJIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIN MPUHTEP, JICKTPOHATPEBATEIbHBIC TPUOOPHI, FJIEKTPOOCBETUTEIbHBIEC TPHOOPHI, TAIbBAaHUKA.
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11 KJIACC

Pazgen 4. DnexTpoauHaMuka

Tema 3. Maznummnoe none. SneKmpomazsHumHas UHOYKYus

[TocTostHHBIE MarHUTHl. B3auMonelcTBUE NOCTOSHHBIX MarHUTOB. MaruutHoe nosie. Bektop MarHuTHON MHAYKIuU. IIpuHun cynepno3unuu
MarHMTHBIX noJied. JInHuu MarauTHOM MHAYKUMU. KapThHa TMHUI MarHUTHOM MHAYKLIUU IOJIS IIOCTOSIHHBIX MarHUTOB.

MaruutHoe mosie NMpoBOJHMKA ¢ TOKOM. KapTuHa nMHMM MHIYKUMM MarHUTHOIO IOJS JUIMHHOTO IPSIMOIO NPOBOJHUKA M 3aMKHYTOTO
KOJIbLIEBOTO ITPOBOHMKA, KaTYIIKU ¢ TOKOM. OnbIT Opcrena. BzaumoaeiicTBue NpoBoIHUKOB C TOKOM.

Cuna Amriepa, €€ MOyJIb U HalpaBJIeHHUE.

Cuna Jlopenua, e€ MOAyJb U HallpaBiieHUe. J{BHKeHHe 3apsyKeHHOM YacTULbl B OJTHOPOJHOM MarHUTHOM moje. Pabora cuisl Jlopenua.

SIBneHue aneKTpOMarHuTHOM MHAYKIMH. [I0TOK BEKTOpa MarHUTHOM MHIYKIUH. DJIEKTPOABHKYIAS CHJIa MHAYKIMH. 3aKOH JIEKTPOMAarHUTHOU
nHaykuu Papanes.

BuxpeBoe anekrpuueckoe noje. DIeKTPOIBUKYIIAs CHJIa MHAYKIUU B MPOBOJHUKE, JBIKYILEMCS IOCTYNATEIbHO B OJIHOPOJAHOM MarHUTHOM
ToJIe.

IIpaBuio JleHua.

NHaykTUBHOCTG. SIBI€HNE CAaMOMHIYKIIMHU. DJIEKTPOABHIKYILAsl CUJIa CAMOMHIYKIUH.

DHeprus MarHUTHOT'O TOJISl KaTYIIKU C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

TexHuueckue ycTpoWcTBa M TNPAKTHYECKOE NPUMEHEHHUE: IIOCTOSHHBIE MAarHUThI, 3JEKTPOMArHUThI, 3JIEKTPOJBUTraTeNlb, YCKOPUTEIN
3JIEMEHTapHBIX YaCTHI], UHAYKIIMOHHAS TEeYb.

Jlemoncmpayuu

OmnsIT Opcrena.
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OTKJIOHEHUE 3JIEKTPOHHOIO My4YKa MarHUTHBIM TOJIEM.

JIuHYY MHIYKIIMA MarHUTHOTO TIOJIA.

B3aumMozeincTere 1ByX NIPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

HerictBue cuibl JIopeHiia Ha HOHBI JIEKTPOJIUTA.

SIBneHue 3IEKTPOMArHUTHON UHAYKIINH.

[IpaBuio JleHna.

3aBUCHUMOCTD AJIEKTPOJIBIKYIIECH CHIIBI MHAYKIIMU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO TTOTOKA.
SIBneHne caMOMHAYKIINH.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomol

N3yuenne MarHuTHOTO TOJIsE KATYIIKH C TOKOM.

WccnenoBanue neicTBUSI TOCTOSSTHHOTO MarHUTa Ha PaAMKY C TOKOM.

HccnegoBanue sABICHUS BHeKTPOMaFHHTHOﬁ WHAYKIHUH.

Pa3nen 5. Konebanust u BOJIHbI

Tema 1. Mexanuueckue u s1eKmpomMazHumHule Ko1ebanus

Konebarenpnast cuctema. CBoOomHble MexaHWYeckne KojebOanus. ['apmonmdeckue konebanus. Ilepwon, wacrota, ammmutyga u (dasa
konebanuil. [IpykuHHBINA MasTHUK. MaTeMaTU4ecKuil MasTHUK. Y paBHEHHE TapMOHUYECKUX KoneOaHuil. [IpeBpalenre sHeprun mpu TapMOHUYECKUX
KOJIeOaHUSIX.

KonebGartenbupiii koHTYp. CBOOOIHBIE SIEKTPOMArHUTHBIC KOJICOAHWS B HUIACATHPHOM KOJEOATEIbHOM KOHType. AHAIOTHS MEXIY

MCXaHUYCCKUMHU U IJICKTPOMArHUTHBIMHA KOJICOAHMSIMH. CDOpMy.TIa TomcoHa. 3aKoH COXpPAaHCHUA SHCPIUH B H1€AJIbHOM KoJIe0aTeIbHOM KOHTYPC.
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IIpencraBnenue o 3aTyxaolUX KoieOaHMAX. BbIHyXIeHHble MeXxaHUYeckue KosiebaHus. Pe3oHaHc. BbIHYXJ€HHBIE 3JI€KTpPOMarHUTHbBIE
KoJIeOaHusl.

Ilepemennsblit Tok. CHHYCOUJAIBHBIN IEPEMEHHBIN TOK. MOIIIHOCTH IEPEMEHHOI0 TOKA. AMIIUTYHOE U JIEHCTBYIOIIEE 3HAUEHUE CUIIBI TOKA U
HaIPSDKEHUS.

Tpancdopmarop. IIpousBoicTBo, mneperaya U NOTpeOIEHUE DIEKTPUYECKOH HHEPruU. OKOJOIMYECKHUE PUCKH HpU  IPOU3BOJCTBE
aNeKTpodHeprun. KynbTypa ncnob30BaHus IEKTPOIHEPTUH B ITIOBCEIHEBHOM JKU3HH.

TexHnuyeckue ycTpoiicTBa U MPaKTUYECKOE IPUMEHEHNUE: MIEKTPUUECKHI 3BOHOK, TEHEPATOP IEPEMEHHOIO TOKA, IMHUH JIEKTpOIepe1ay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojeOaTeabHON cucTeMbl (IIPYKUHHBIA WIIK MaTeMaTHYECKUI MasTHUK).

Habmoienue 3atyxaronmx KoiaeOaHui.

HccnenoBanue cBONCTB BbIHYXK/IEHHBIX KOJI€OaHUM.

Ha6nronenue pesonanca.

CB00O/IHBIE AJIEKTPOMArHUTHBIE KOJIeOaHMs.

OcuustorpaMMsl (3aBUCUMOCTH CHJIBI TOKA U HANPSKEHUS. OT BPEMEHH ) JJIS 3JIEKTPOMArHUTHBIX KOJeOaHHH.

Pe3onaHc npu nocnenoBaTenbHOM COETUHEHUH PE3UCTOPA, KaTYIIKU HHIYKTUBHOCTH M KOHJIEHCATOpA.

Monenb TUHUY 3JEKTPOIIepeIauH.

Yuenuueckuui sxcnepumenm, rabopamopruie pabomul

HccnenoBanue 3aBUCUMOCTH NTEPHOA MaJIbIX KOJIeOaHUil rpy3a Ha HUTH OT JAJIMHBI HUTH M Macchl rpy3a.

HccnenoBanue nepeMeHHOr0 TOKa B IIETIH U3 MOCIIEA0BATEIbHO COETMHEHHBIX KOHACHCATOPa, KaTyLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoMacHUmMHble GOJIHbL
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MexaHnueckue BOJIHbI, YCJI0BUS pacnpoctpanenus. [lepuoa. CkopocTh pacpocTpaHeHus U JAIMHA BOJIHBL [lonepeynsle 1 NpoaoabHbIE BOJIHBI.
WnTepdepenus u audpaxms MEXaHHIECKUX BOJIH.

3ByK. CkopocTh 3ByKa. [ poMkocTh 3Byka. BricoTa Tona. TeMOp 3ByKa.

DNEKTPOMarHUTHHIE BOJIHBI. Y CIIOBUS M3JIYy4E€HHs JIEKTPOMArHUTHBIX BOJIH. B3anMHas opueHrauus BekTtopoB E, B, V B anexTpoMarnuTHoOR
BoJiHE. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHUE, MpeJoMiIeHUe, nosspusanus, audpakuus, uareppeperius. CKOpocTb 3JIEKTPOMarHUTHBIX
BOJIH.

[Ikana IeKTPOMarHUTHBIX BOJIH. [[puMeHEeHNE 37I€KTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.

[IpuHIMIIBI paTuOCBA3YU U TENIEBUACHUS. Paaronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHHE OKPYIKaIOIIeH Cpebl.

TexHuueckue ycTpoicTBa U MPAKTUUECKOE NPUMEHEHHE: MY3bIKaJIbHbIE HHCTPYMEHTSHI, YIbTPa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAMLIMHE,
panap, paauonpuéMHHUK, TeJIEBU30p, aHTeHHa, Tenegon, CBU-neus.

Jlemoncmpayuu

OO0pa3oBaHue 1 paclpoCTpaHEHHUE TONEPEUHbIX U MPOJOIBHBIX BOJIH.

Konebmomieecs Teno Kak HCTOYHUK 3BYKA.

Habmtoienue otpakeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmtonienue nntepdepeHny u AMPpakiuy MEXaHU4eCKuX BOJIH.

3BYKOBOM pE30HAHC.

HaGmroneHue cBsi3u rPOMKOCTH 3BYKa U BBICOTHI TOHA C aMILIMTYIOM U 4aCTOTOW KoJIeOaHUH.

HccnenoBanue cBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpaKeHUE, MpeoMIIeHHe, Mospu3anus, tudpakuus, HHTephepeHIus.

Tema 3. Onmuxa

FCOMCTpI/I‘-ICCKa}I OIITHUKA. Hp}IMOHI/IHeI‘;IHOC pacnpoCTpaHCHUC CBCTA B OHHOPOHHOﬁ cpeace. .Hy‘-l cBera. ToueuHbIl HICTOYHHUK CBETA.
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OTtpaxxeHue cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHune n300pa>keHuil B IIIOCKOM 3epKalie.

[Ipenomienue cBera. 3aKOHBI MPENIOMIICHHS cBeTa. AOCOIIOTHBIN MoKa3aTenb npeinomieHus. [lonmHoe BHyTpeHHee oTpaxkeHue. lIpenenbHblii
YroJI IIOJIHOTO BHYTPEHHETO OTPAXKEHUS.

Hucniepcus csera. ClioxHBIH cocTaB Oenoro cera. L{Ber.

Cobuparomue u paccenBatoiiye JuH3bl. ToHkas auH3a. @OKyCHOE paccTOsSIHUE U ONTUYecKas cuiia TOHKOM IuH3bl. [locTpoenne uzo0paxkenuii B
cOoOMparOIIMX U paccerBarOMMX JuH3ax. Dopmyra TOHKOM TUH3BL. Y BeIUUeHUE, 1aBaeMoe JTNH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BomnoBast ontuka. MaTtepdepenums cBera. KorepeHTHbIe HCTOYHUKH. YCIOBHS HAONIOJCHHS MAaKCUMyMOB W MHHHMYMOB B
uHTEp(EPEHIIMOHHOM KapTUHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX HCTOUHUKOB.

Hudpakmus ceeta. udpakinuonnas pemeérka. YciioBue HaOMIOJEHUS TJIaBHBIX MaKCUMyMOB IMPHU MaJCHUM MOHOXPOMATHYECKOI'O CBETa Ha
T (HPaKIIMOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuueckue ycTpoilcTBa M NpakTHUECKOE NPUMEHEHHWE: OYKH, Jyna, (oToammapaT, NMPOEKLHMOHHBIM ammapar, MUKPOCKOI, TEeIeCKOIl,
BOJIOKOHHAs ONTHKA, AU(paKIIMOHHAs peIETKa, MOISIPOUI.

Jlemoncmpayuu

[IpsimonuHeitHOE pacripocTpaHeHHe, OTpaXeHUE U MperoMieHne ceeta. OnTuueckue mprudopsl.

ITonHoe BHyTpeHHEE OoTpaxeHue. Moens CBETOBOAA.

HccnenoBanue cBOMCTB N300paKEHUA B JIMH3AX.

Moaenu MUKpPOCKOIIA, TeIECKOMa.

Ha6mronenue nntepdepeHiium crera.

Habmtonenue nugpakiuuu ceera.
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HaGnronenue nucnepcuu cBeTta.

ITony4yenue cexTpa ¢ IOMOIIBIO IPU3MBL.

[Tonmy4yenue criekTpa ¢ HOMOIIBIO AU(DPAKIIHOHHON PEIIETKH.
HaGntoneHue nonsipu3alyu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
N3mepenue nokasaresns npeaoMIIeHUs CTEKIIA.
HccnenoBanue cBONCTB U300paXeHU B TMH3aX.

HaGurotenue aucriepcuu cBera.

Pasnen 6. OCHOBEHI crieiManbHOW TEOPUU OTHOCUTEIBHOCTU

['paHnIBI MPUMEHUMOCTH KJIACCMYECKOW MeXaHMKHU. [locTynarsl cenuanbHON TEOPUH OTHOCUTENBHOCTH: MHBAPUAHTHOCTh MOJAYJS CKOPOCTH
CBETa B BaKyyMe, IPUHLIUIT OTHOCUTENIbHOCTH DHUHIITEHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHU U COKPALICHUE JUIMHBI.

OHeprus U UMIYJIbC PEINSATUBUCTCKON YaCTHILIBI.

CBsI3b MaccChl C 3HCpFI/I€I71 " UMITYJIbCOM peﬂﬂTHBHCTCKOﬁ HaCTHIIBI. SHCpFI/ISI IIOKO4I.

Paznen 7. KBanToBas ¢pusuka

Tema 1. Dnemenmol K6AHMOBOU ONMUKU

®oronsl. opmyina [1nanka cBs3u sHepruu GOTOHA C €ro YaCTOTOW. DHEprus U UMIYJIbC (POTOHA.

OtkpoeiTe u ucciaenaoBanue porordpdexra. OmpiTel A. I'. CromeroBa. 3akonbsl (oTodddexra. YpaBHenue DifHmTeHa Mg hoTodddexTa.

«Kpacnas rpanuna» gorosdexra.
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JlaBrenue cBera. Onbitel [1. H. JIeGenena.

XUMHUYECKOE JICMCTBHUE CBETA.

TexHu4yeckue yCTpoICTBa U MPAKTUIECKOE TPUMEHEHUE: (POTOIEMEHT, OTONATYNK, COTHEUHAsE OaTapesi, CBETOHOI.

Jlemoncmpayuu

®dotor(hPexT Ha yCTaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTodddeKTa.

Cseroauos.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atroma Tomcona. OnbiTel Pesepdopna mo paccesnutro o -uactun. [lnanerapnas monens aroma. Ilocrymater bopa. Usnydenue u
MOTJIONIEHHE (POTOHOB TIPH MEPEXO0JI€ aTOMa C OJTHOTO YPOBHS SHEPTHH Ha JIpyroi. Buasl ciektpoB. CrieKTp ypoBHEW SHEPTUH aTOMa BOJOPO/Ia.

BosHoBBIE cBoOMicTBa yacTull. BonHel ge bpoinsa. KopnyckynsipHO-BOJHOBOW Tyaau3M.

CHOHTaHHOE U BBIHYKJEHHOE U3TyYEHUE.

TexHuyeckue ycTpoiicTBa U MpaKTUYECKOe MPUMEHEHUE: CIIEKTPANbHBIN aHAINU3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopra.

Omnpenenenue JIMHBI BOJIHBI Jlazepa.

Habmoienne nuHeHYaThIX CIEKTPOB U3ITyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

Habnronenue nuHeiyaToro crekrpa.
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Tema 3. Amomnoe s0po

DKCIIEpUMEHTHI, JI0Ka3bIBAIOIINE CIOXKHOCTh CTpoeHHs sapa. OTKpbiTHE panumoaktuBHOCTU. OmbiThl Pesepdopna mo ompeneneHuro cocraBa
pannoakTuBHOTO M3ny4yeHus. CBoiicTBa anbga-, 6era-, raMMa-u3nydeHus. BnusHue pagnoakTHBHOCTH HA )KUBBIE OPTaHU3MBI.

OTkpbiTHE IPOTOHA U HeWTpoHa. Hyknonnas mozens siapa [eiizen6epra—lBanenko. 3apsn sapa. MaccoBoe uucio sapa. M3oromnsl.

Anbda-pacnag. DIEKTPOHHBIN U TO3UTPOHHBIN OeTa-pacmaj. ['amma-u3nydeHnre. 3aK0H paliOaKTUBHOTO pacIiajia.

DOHeprust CBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl sapa.

SAnepHsle peakunu. JleneHre U CUHTES SI€Ep.

SAnepusiii peaktop. Tepmosaepublil cunrtes. [IpobieMbl 1 epCHeKTUBEI A1EPHON IJHEPIETUKH. DKOJOTHUECKUE ACTIEKTHI SIIEPHON SHEPTETHKU.

OnemeHTapHble YacTULbl. OTKPBITHE IO3UTPOHA.

Metobl HaOIIOACHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YacTHII.

dyHaaMeHTanbHble B3auMoeiicTBs. EqUHCTBO (pr3nueckoil KapTUHbBI MHpa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: JO3UMETp, kKamepa BunbcoHa, siaepHblil peakTop, aToMHas 6bomoba.

Jlemoncmpayuu

CuéTunK HOHU3UPYIOIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

HccnenoBanue TpekoB 4acTUll (110 TOTOBBIM oTorpadusim).

Paznen 8. DieMeHTH aCTPOHOMHUU U aCTPOPHU3UKU
Oransl pa3BUTUs acTpoHOMUU. [IpukitagHoe 1 MUPOBO33pEHUECKOE 3HAUEHHE ACTPOHOMMUH.
Bun 3Bé3anoro Heba. Co3Be3ausi, spkue 3BE3/1bl, MJIAHETHI, UX BUIUMOE ABH)KEHUE.

ConHeyHas cucTeMa.
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Connue. Conneuynast akTUBHOCTh. Vcrounnk sHeprun ConHua u 3BE374. 3BE3/bl, MX OCHOBHBIE XapaKTEPUCTUKU. J(Marpamma «CreKTpaibHBIN
KJIaCC — CBETUMOCTbHY». 3BE3/bl IJIaBHOW IOCJIENI0BAaTEIIBHOCTH. 3aBUCHMOCTb «Macca — CBETUMOCTb» Ui 3BE3J TJIaBHOM IOCIEN0BaTEIbHOCTH.
Buyrpennee ctpoenue 38é31. CoOBpeMEHHBIE ITPEACTABICHUS O IPOUCX0XKIEHUH U 3BotoK CoJHIla U 3BE3/. DTallbl )KU3HU 3BE3 .

Mnineunsiii [1yte — nama I'anaktuka. [lonoxenue u neuxenue Connna B ['anaktuke. Tumnbl ranaktuk. Paguoranaktuku v kBazapbl. YEpHbIE
JBIPBI B IAPAX TAIAKTHUK.

Bcenennas. Pacuupenue Beenennoit. 3akon Xa60:ma. Pas0eranue ranaktuk. Teopust bonbiioro B3psiBa. PenukToBoe u3inydeHue.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepewménnplie npo6iieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

Habmroienus HeBOOPYKEHHBIM TJ1a30M C UCTIOJIB30BAHUEM KOMIBIOTEPHBIX MPUIOKEHHUM AJISl OpeAeNICHUs MOJI0KEHUsI HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHbIE c03Be3/11si CEBEpHOT0 MOIylIapus U IpKue 3BE3/IbI.

Hab6mronenus B reneckon Jlynsl, ianer, Maeunoro IlyTu.

O6o0m1aroriee MOBTOpEHUE

Ponb ¢u3uku 1 acTpOHOMUM B SKOHOMHYECKOM, TEXHOJOTHUECKOM, COLMAIbHON M 3THYECKOM cepax NesTeNbHOCTH YelloBeKa, pojb U MECTO
($U3KMKN U aCTPOHOMHUU B COBPEMEHHOM Hay4yHOH KapTHHE MHpA, pojib PU3NYECKOU TEOpUH B (POPMUPOBAHUM MPEICTABICHUN 0 (PU3HUECKON KapTUHE
MUpPa, MECTO (PU3HUECKON KapTHHBI MHpa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX MPEACTABICHUI O IPUpO/IE.

MexnpeamerHblie CBA3H

W3zyuenne kypca ¢uszuku 6a3oBoro ypoBHS B 11 Kiacce ocymliecTBIsieTCs € YYETOM COJAEP)KATENbHBIX MEXIPEAMETHBIX CBSI3€H ¢ Kypcamu
MaTeMaTUKH, OMOJIOTUH, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle nouamusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO TO3HAHUA: SBJIEHWE, HAyudHbIM (akT, rumoresa, ¢uznyeckas

BCJIMYMHA, 3aKOH, TCOpUA, Ha6J'IIO,Z[CHI/IC, OKCIICPUMCHT, MOACIIUPOBAHUEC, MOJICJIb, U3BMCPCHUC.
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Mamemamuxa: pelieHUe CUCTEMbl ypaBHEHMH, TPUTOHOMETpUYECKHE (DYHKIUHU: CHUHYC, KOCHUHYC, TAHIEHC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKJIECTBO, BEKTOPHI M UX MPOEKLUU Ha OCH KOOPIMHAT, CII0KEHHE BEKTOPOB, TPOMU3BOIHBIC AIIEMEHTAPHBIX (DYHKIIMNA, TP U3HAKH
1070011 TPEYTOJIbHUKOB, ONIPEACICHNE MIIOMAAN INIOCKUX (Guryp u oobéma Tell.

Buonoeus: >nexTpuyeckue sIBICHUS B )KUBOHM NpUpoe, KojeOaTenbHble IBMKEHUS B )KMBOM MPUPOE, ONTHUECKUE SBICHUS B KHUBOW MPHUPOJE,
JEHCTBUE paMalliy Ha )KUBBIC OPTAHU3MBI.

Xumus: CTpOGHHUE aTOMOB M MOJIEKYJ, KpUCTaNIMYecKas CTPYKTypa TBEPABIX TeJl, MEXaHU3Mbl 0Opa30BaHUs KPHUCTAIJIMUECKOW pPELIETKH,
CIIEKTPAaJIbHBIN aHAJIN3.

leoepaghus: MarHuTHBIE TTOJIFOCA 3€MITH, 3AJIEKH MATHUTHBIX PYA, (OTOChEMKA 3eMHON TTOBEPXHOCTH, MTPEICKA3aHIE 3eMIICTPSICEHUH.

Texnonozcus: JMHUM DIIEKTpOIIEpenad, IE€HEpaTOp IIEPEMEHHOrO0 TOKa, 3JIEKTPOJABHUIaTeNlb, MHAYKLIMOHHAs I€4Yb, pajap, PaJuONpUEMHUK,

TCJICBU30DP, AaHTCHHA, Teﬂe(bOH, CBI‘I'HG‘IL, HpO@KHI/IOHHHﬁ alrapar, BOJIOKOHHAasA OIITHKA, COJIHCYHAas 6aTapeﬂ.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpenmera «Pusmka» Ha ypoBHE CpeaHEro olmiero oopazoBanus (0a30BbI yPOBEHB) JOKHO OOECIICUUTH JOCTHIKEHHE

CICAYIOMUX JIUIYHOCTHBIX, MCTAIIPCAMCTHBIX U MMTPECAMCETHBIX 06pa30BaTeJIBHbIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3VJIbTATDI

JInuHOCTHBIE pe3ynbTaThl OCBOECHUSA yuyeOHOro mnpeamera «@PuU3MKa» JOJDKHBI OTpPakaTb T'OTOBHOCTh M CHOCOOHOCTh OO0yYaromuxcs

PYKOBOJICTBOBATHCSI C(HOPMHUPOBAHHOW BHYTPCHHEH MO3UIUCH JTUYHOCTH, CUCTEMOMN IIEHHOCTHBIX OPUEHTAINH, TO3UTUBHBIX BHYTPCHHUX YOCKICHU i,

COOTBCTCTBYIOIIUX TPAAULUOHHBIM LEHHOCTAM pOCCHfICKOFO 06IJ_I€CTBa, PaCIUPCHUC KU3HCHHOI'O OIIbITa MW OIIbITa JACATCIIBHOCTH B IIPOLCCCE

peajinu3annunu OCHOBHBIX HaHpaBJ’IeHI/Iﬁ BOCITUTATEIIEHON ACATCIIbHOCTH, B TOM YHUCJIC B YaCTH:

1) rpa)/1aHCKOTrO BOCIIMTAHUSA:

c(OPMHPOBAHHOCTD TPAKIAHCKOH TTO3UITUH 00YUYaIOIIET0Csi KaKk aKTUBHOTO M OTBETCTBEHHOT'O YJIEHA POCCHIICKOTO OOIIIECTBa;

HPUHATHE TPAJUIMOHHBIX O0IIEYETIOBEYECKMX TYMAHUCTHUECKUX U IEMOKPATHUECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B HHTEpecax TIpa)XJaHCKOro oOIIecTBa, y4yacTBOBaTb B CaMOYIpPAaBICHHUU B
o0Opa30BaTeIbHON OpraHu3aluy;

YMCHUC BSaHMOJIeﬁCTBOBaTB C CONUAJIBHBIMH HHCTUTYTaMH B COOTBETCTBUH C UX (bYHKIH/IfIMI/I 1 Ha3HA4YCHUEM,

TOTOBHOCTH K FyMaHHTapHOﬁ )51 BOHOHTépCKOfI ACATCIIBHOCTH,

2) MNaTpUOTUYICCKOTO BOCITUTAHUA:

c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, TaTPHOTU3MA;

ONEHHOCTHOC OTHOMICHUE K rOCYAapCTBECHHBIM CUMBOJIaM, JJOCTUKCHUAM pOCCHfICKHX y‘—IéHBIX B 001acTu CI)I/ISI/IKI/I U TEXHUKU,

3) AYXOBHO-HPAaBCTBCHHOI'O BOCIIUTAHUA:
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¢ CcOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO ITOBE/ICHUS;
e CIOCOOHOCTh OIICHMBATh CUTYallMI0 W TMPUHUMATH OCO3HAHHBIC PEIICHHS, OPUCHTUPYICh Ha MOPAIbHO-HPABCTBCHHBIC HOPMBI U
[IEHHOCTH, B TOM YHCJIIE B ICATEIHLHOCTH YIEHOTO;
e OCO3HAHHUE JINYHOTO BKJIJa B TOCTPOCHHUE YCTOWYMBOTO OYAYILEro;
4) 5CTETUYECKOTO BOCITIUTAHUS:
e SCTETHYECKOE OTHOIICHHE K MUY, BKIIIOYAasi 3CTETUKY HAYYHOTO TBOPUECTBA, IPUCYIIETO (PU3UUECKOM HAYKE;
5) TpyIOBOTO BOCITUTAHUSA:
e UWHTEpEC K pa3uIHbIM chepam MpodeCCHOHATBHON JIEATSIBHOCTH, B TOM YHCIIC CBSI3aHHBIM ¢ (PH3UKON M TEXHUKOH, yMEHHE COBEPIIAThH
OCO3HaHHBII BBEIOOp OyayIei npodeccuu U pean30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TUIAHBL;
e TOTOBHOCTH M CITIOCOOHOCTBH K 00Pa30BaHHIO U CaMOOOPa30BaHUIO B 00JIaCTH (PU3UKU HA MPOTSHKCHUU BCEH JKU3HU;
6) PKOJIOTUYECKOTO BOCIIUTAHMS:
e CcOpMHPOBAHHOCTH IKOIOTHUECKON KYIbTYPHI, OCOZHAHUE TII00ATHHOTO XapaKTepa IKOJOTHUECKUX MPooIIeMm;
e TUIAHMPOBAHHE U OCYIIECTBICHUE IEHCTBUI B OKPY’KAIOIIEH Cpe/ie Ha OCHOBE 3HAHUS IIeNiel YCTOWYUBOTO Pa3BUTHSI YEIOBEYECTBA;
e pAacUIUPEHHUE OTbITA IEATETHHOCTH IKOJOTUIECKON HAMIPABIEHHOCTH HA OCHOBE MMEIOIINXCS 3HAHUM 10 (PU3HKE;
7) IEHHOCTH HAYYHOTO TTO3HAHWS:
¢ c(hOPMHUPOBAHHOCTH MHPOBO33PECHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (DU3MUECKON HAYKU;
e OCO3HAaHHWE IICHHOCTH HAy4YHOW MAEATeNbHOCTH, TOTOBHOCTH B TpoIlecce H3yuyeHUss (QU3UKU OCYIIECTBIATh MPOCKTHYIO H

HUCCICAO0BATCIIbCKYIO ACATCIBHOCTD HHANBUAYAJIBHO U B I'PYIIIIC.
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METAIIPEAMETHBIE PE3YJIbTATbBI
ITo3naBaTenbHBIC YHHBePCAJIbHbIE YUeOHbIe NelCTBUS
basoBble lornueckue AeUCTBUS:

e  CaMOCTOSTENbHO (POPMYIHNPOBATh U aKTyaIN3UPOBATh MPOOIIEMY, PACCMATPUBATh €€ BCECTOPOHHE;

e OIpPEIeIATh LEIH AeSITeIbHOCTH, 337aBaTh apaMeTpbl U KPUTEPUH UX JOCTHXKEHUS;

e  BBIABJIATH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B PaCCMATPUBAEMbIX (PU3NUYECKUX SIBIICHUSIX;

e pa3pabaThIBaTh IUIAH PEIICHUS IPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepUAIbHbIX U HEMaTepUalbHbIX PECYPCOB;

e BHOCHUTb KOPPEKTHBBI B J€SITEIbHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB LIEJIIM, OLIEHUBATh PUCKHU MOCIEIACTBUN AESITEIbHOCTH;

e KOOPJIUMHHMPOBATH U BHINOIHATH Pa0OTY B YCIOBUSAX PEAIbHOIO, BUPTYAIILHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;

e Ppa3BMBATh KPEATUBHOE MBIIICHUE IPU PELICHNH KU3HEHHBIX TPOOIIEM.

ba3oBele uccnenoBaTenbCKUE JEHCTBUS:

e BJAJETh HAYYHOW TEPMHUHOJIOTHEH, KIIIOUEBBIMU MOHATUSIMHU U METOIaMU (PU3MUYECKOI HAYKU;

e BIAJETh HAaBBIKAMHM Y4EOHO-MCCIIEOBATEILCKOM M MPOEKTHOW JEeATENbHOCTH B 00JacTH (PU3MKH, CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITETbHOMY ITOMCKY METOJIOB pelIeHus 3a/1a4 (PU3HMUECKOro CoAepkKaHUs, IPUMEHEHHUIO PAa3IMUHBIX METOJIOB TO3HAHHUS;

e BJAJETh BUAAMHU JACSITEIBLHOCTU MO MOJTYYEHHIO HOBOT'O 3HAHUS, €r0 MHTEPIpPETALUU, MPEOoOPa30BAHUI0 U NMPUMEHEHHUIO B Pa3JIMYHBIX
y4eOHBIX CUTYaIUSIX, B TOM YHCIIE IPU CO3JaHUH YyUE€OHBIX IPOEKTOB B 00JIaCTH (PU3UKH;

e BBIABJISTH NIPUYUHHO-CIIEACTBEHHBIE CBS3M M aKTyaJIM3UpPOBATh 3aJady, BBIIBUIATh TMIIOTE3y €€ PELICHMs], HAXOQUTh apryMEHTHI IS
JI0Ka3aTeNIbCTBA CBOMX YTBEPKACHUM, 3a1aBaTh ApaMETPbl U KPUTEPUH PELLICHUS;

e AHAIM3MPOBATH IOJYYEHHBIE B XOJ€ pEIICHUs 3aJaud pe3yibTaTbl, KPUTUUYECKH OIEHHBAThb WX JOCTOBEPHOCTh, MPOTHO3HPOBAThH
M3MEHEHHE B HOBBIX YCIIOBHSIX;

e (CTaBUTH U (I)OpMy.]'IHpOBaTB COOCTBEHHBIE 3aga4u B O6pa3OBaTCHBHOﬁ ACATCIIBHOCTHU, B TOM YHCJIC ITPU U3YUCHUHN (I)I/IBI/IKI/I;

28



JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OL€HUBATh IPUOOPETEHHBIN OIBIT;

YMETb EPEHOCUTH 3HAHUS 1O (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACITEILHOCTH;
YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIEC UJICU, IIPEJIAraTh OPUIMHAIBHBIC ITOAXObI U PEILICHHUS;

CTaBUTb HpO6J’ICMI:>I 1 3a1a4u, JOITYCKAIHE aIbTCPHATUBHBIC PCIIICHU.

Pabota ¢ nuapopmanmeii:

BJIAACTb HABBIKAMU ITOJIYUCHU A I/IH(l)OpMaIII/II/I (1)I/I3I/I‘ICCKOFO COACPIKaHUA N3 UCTOUYHHUKOB PA3HBIX THUIIOB, CAMOCTOATCIIbHO OCYIICCTBIIATH
MIOMCK, aHAJIN3, CHCTEMATU3AIMI0 ¥ MHTEPIPETANI0 HHPOPMALIUU Pa3IMYHBIX BUIOB U ()OPM IPEICTABICHIS,

OLIEHUBATh JOCTOBEPHOCTh HH(OPMAIINH;

UCIOJIb30BaTh CPEACTBA MH(OPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOIMH B PELICHUHM KOTHUTUBHBIX, KOMMYHHUKATUBHBIX M
OpraHM3aIMOHHBIX 33/1a4 ¢ COOJII0/IEHUEM TpeOOBaHHUM IPrOHOMUKHU, TEXHUKH O€30MMaCHOCTH, TUTHEHBI, PECypcocOepeKeHNs, TPABOBBIX
1 3TUYECKUX HOPM, HOPM UH(GOPMaIIMOHHOMN 0€3011aCHOCTH;

CO3/1aBaTh TEKCThI (PU3NYECKOTO COJEpKaHMUA B Pa3NUYHBIX (hopMaTax ¢ yuy€TOM Ha3zHaueHUs MHGOpMalMU U LENeBOH ayauTopuw,

BbIOMpast ONTUMAIIbHYIO (hOpPMY IPECTABICHUS U BU3yalIU3alllu.

KoMMyHHKaTHBHBIE YHUBEpCAIbHbBIE YUEOHbIE IEHCTBUS:

OCYHICCTBJIATDH OGIHCHI/IC Ha ypoKax (I)I/I3I/IKI/I u BO BHeprqHOﬁ ACATCIIBHOCTH,

pacino3HaBaThb MPEAIIOCBUIKA KOH(I)HI/IKTHBIX CI/ITyaI_II/Iﬁ U CMAT4YaThb KOH(I)J'H/IKTLI;

paSBépHYTO H JIOTUYHO H3J1araTb CBOIO TOYKY 3pCHUA C UCITIOJIB30BAHHUEM A3BIKOBBIX CPCIACTB,
IMOHUMAThb U UCIIOJIB30BAaTh NPCUMYIIICCTBA KOMaH}IHOf/II n HHHHBHJIyaHBHOﬁ pa60TI)I;

BLI6I/IpaTL TEMATUKY U MCETOAbI COBMCCTHBIX JIENCTBUI C y‘{éTOM 061].[I/IX HHTCPCCOB U BO3MOXKHOCTEH Ka)KJI0ro 4JIeHa KOJIJICKTHBA,
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IIPUHUMATh LIEJIM COBMECTHOW NEATEIbHOCTH, OPraHU30BbIBATh U KOOPIAMHHUPOBATH JNEHUCTBHUS MO €€ JOCTUKEHUIO: COCTABJIAThH ILUIAH
JEUCTBHI, pacpeaessaTh PO ¢ y4ETOM MHEHUHN YYaCTHUKOB, 00CYKIaTh PEe3yabTaThl COBMECTHOUM pabOTHI,

OIICHUBATh KAUYECTBO CBOETO BKJIAJa U KAXKIAOTO yYaCTHUKA KOMAaH/IbI B OOIIMIA Pe3yabTaT 10 pa3padOTaHHBIM KPUTEPHSIM,

MpeyiaraTb HOBbIE ITPOEKTHI, OLEHUBATh UJIEH C MO3ULIUN HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTHBHOE CTPATETMYECKOe IOBEIEHHE B PAa3JIMYHBIX CHUTYyalUsX, MPOSBISATH TBOPUYECTBO U BOOOpa)keHHE, ObITh

WHHUIIWMAaTHBHBIM.

PerJIﬂTI/IBHLIe YHHUBEpPCAJIbHLIC y‘leﬁl—[l)le JeHCTBUSA

CaMOOpFaHI/ISaHI/Iﬂl

CaMOCTOSITENIbHO OCYIIECTBIISITh MMO3HABATENBHYIO ACSITEIbHOCTh B 007acTU (PM3UKU M aCTPOHOMHH, BBISBISATH MPOOJIEMbl, CTaBUTh U
(dhopmynupoBaTh COOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTaBJIATh IJIAaH PEIIEHUs PACUETHBIX W KAYECTBEHHBIX 3ajlay, IJIaH BBIMOJHEHUS MPAKTUYECKON paboThl C y4éToM
HUMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEANOUYTEHHIH;

JIaBaTh OLIEHKY HOBBIM CUTYalIHIM;

pacuupsTh paMK{ y4eOHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEOYTCHHIH;

JienaTh OCO3HAHHBIA BHIOOP, apryMEHTHUPOBATh €0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHHE;

OIICHUBATh MTPUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHUIO IPYAULIUUA B 00MacTh (DU3MKH, TOCTOSHHO TMOBBIIIATH CBOW 0OOpa3OBaTENbHBIN U

KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIIMOHATIbHBI NHTEIJIEKT:

JAaBaTb OUCHKY HOBBIM CUTYyaAllUAM, BHOCUTb KOPPCKTHUBBI B ACATCIIBHOCTh, OICHUBATL COOTBETCTBUC PCIYJILTATOB LICJIAM,
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e BIJIAJIETh HaBbIKAMM [103HABATEIbHON PEPIEKCUN KaK OCO3HAHMS COBEPLIAEMbIX NEHCTBUN U MBICIUTENBHBIX IPOLIECCOB, UX PE3YJILTATOB
1 OCHOBaHUM;

®  JCIIOJIB30BATh MPUEMBI PE(PICKCHH I OLIEHKU CUTYalllu, BBIOOPA BEPHOTO PEILICHHMS;

e yMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PEILIECHUS 110 UX CHUKEHUIO;

e [IPUHMMATh MOTHUBBI U APTYMEHTHI APYTUX IPU aHATIU3E PE3yIbTaTOB EATEIbHOCTH;

e [PUHHUMATH ce0sl, IOHUMAsi CBOU HEJJOCTATKU U JJOCTOMHCTBA;

e [IPUHMMATH MOTHUBBI U apIYMEHTHI JPYTUX IPU aHAINU3E PE3YJIbTaTOB IEATEIbHOCTH;

e IIpU3HABaTh CBOE IIPABO U IPABO APYTUX HA OIIUOKH.

B npouecce nocTHKEHUS JUYHOCTHBIX PE3yJIbTATOB OCBOEHHS IMpOrpamMMmbl Mo (U3MKe Ui YPOBHS cpelHero oomiero oOpa3oBaHUS Y
00y4aroIuXxcsi COBEPIICHCTBYETCSI SMOLIMOHATIBHBIN UHTEIJIEKT, IPenonaraiomuil copMupoBaHHOCTb:

e CaMOCO3HaHUs, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE COCTOSIHUE, BUIETh HANPaBIEHUS Pa3BUTHSI COOCTBEHHOMN
SMOLIMOHANBHOM CQepbl, ObITh YBEPEHHBIM B ce0€;

e CaMOpEryJMpOBaHUs, BKIIOYAIOIIETO CaMOKOHTPOJIb, YMEHHE IPUHHMATh OTBETCTBEHHOCTh 3a CBOE TIOBEJECHHE, CIIOCOOHOCTH
a/lanTHPOBATHCS K AIMOLMOHAIBHBIM U3MEHEHHUSM U MTPOSBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;;

e BHYTpPEHHEI MOTHMBAIIMM, BKJIIOYAIOIIEH CTPEMJIEHUE K TOCTHKEHUIO LIEJIU U yCIIeXy, ONTUMHU3M, HHUIIUAaTUBHOCTh, YMEHUE JIEHCTBOBATD
UCXOJS U3 CBOMX BO3MOKHOCTEH;

e OMIIATHH, BKJIIOYAIONIEH CIIOCOOHOCTh MOHUMATh 3MOIMOHAIBLHOE COCTOSIHME JPYIHX, YUYUTBHIBATh €r0 MPH OCYLIECTBICHHH OOIIECHUS,
CIOCOOHOCTH K COUYBCTBHIO U CONEPEKUBAHUIO;

e COLMAJBHBIX HAaBBIKOB, BKIIOYAIOUINX CIIOCOOHOCTH BBICTPAUBATh OTHOILIEHUS C JPYTMMH JIIOJbMHU, 3a00TUTHCS, MPOSIBISTH UHTEPEC U

paspemniaTh KOH()IUKTHI.
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INPEJAMETHBIE PE3YJIBTATDI
K xonny oOyuyenus B 10 kiacce mpeaMmeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpakaTh CHOPMUPOBAHHOCTH y OOYYaIOLIUXCS
YMEHHM:

e JIEMOHCTPUPOBaTh Ha TpUMEpax poilb U MecTo (U3UKU B (OPMHPOBAHUU COBPEMEHHON HAayYyHOW KapTUHBI MHpA, B PAa3BUTHU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTUH, B IPAKTUYECKON JESATEIbHOCTH JIIOICH;

e YYNUTHIBATh TIPAHUIBI NPUMEHEHUs H3YyYEHHbIX (U3MUECKUX MoJeNnell: MaTepuajbHas TOYKa, HHEpLUalbHas CHCTEMa OTCYETa,
a0COIOTHO TBEPAOE TENIO, UJCANbHBIA a3, MOJEIN CTPOEHUS ra30B, JKUJIKOCTEM M TBEPABIX TEJ, TOUEUHBIM 3JIEKTPUUECKUN 3apsa] IPU PELIEHUU
bu3HUeCcKuX 3a1a4;

e pacrno3HaBaTh (U3MYECKUE SBJICHUSA (MPOLECCH) U OOBACHATh MX Ha OCHOBE 3aKOHOB MEXaHUKHU, MOJIEKYJISIPHO-KMHETUYECKON Teopuu
CTPOEHUS BEIIECTBA M 3JEKTPOJAMHAMHMKH: PAaBHOMEPHOE M PaBHOYCKOPEHHOE IMPSIMOJIMHEHHOE ABM)KEHHE, CBOOOJHOE MaJeHUE Tell, ABMKEHHE I10
OKPY’KHOCTH, HHEPILIMSI, B3auMoecTeue Tel, nuddysus, OpoOyHOBCKOE JBMXKEHUE, CTPOECHUE KUIKOCTEH M TBEPABIX Tell, U3MEHEHHE 00bEMa Tell Mpu
HarpeBaHuu (OXJaXJIEHHH), TEIJIOBOE paBHOBECHE, MHCIApEHHE, KOHJEHCAIUs, IUIaBJIEHUE, KPUCTAINIM3allus, KHUIEHHWE, BIIAXKHOCTh BO3/yXa,
MOBBILICHHUE JABJICHUS ra3a [PU €r0 HarpeBaHUU B 3aKPBITOM COCYJIE, CBSI3b MEXAY ITapaMeTpaMU COCTOSIHUSA Ia3a B U30IPOLECCax, HIEKTpU3anus Tell,
B3aUMOJICHCTBUE 3apsA0B;

e ONKCHIBaTh MEXaHMUYECKOE IBM)KEHME, WUCIOJIb3ysd (PU3NYECKUE BEIMYMHBI: KOOpAMHATA, MyTh, MEPEMEIIEHUE, CKOPOCTb, YCKOPEHHE,
Mmacca Tena, CHila, UMIYJIbC Tejla, KHHETUYeCcKasi 3HEepIus, NOTeHIUaIbHAs SHEPrusi, MeXxaHnueckas paboTa, MeXaHU4YeCKash MOILHOCTb; IIPU ONKUCAHUU
NPaBUWIbHO TPAKTOBAaTh (PU3MUECKUI CMBICI HCHOIb3YEMbIX BEJIMYMH, MX 0003HAUEHUS U €AMHUIIbI, HAXOAUTh (OPMYIBI, CBA3BIBAIOIINE JAaHHYIO
(pusuuecKyro BeIMUMHY C IPYTMMH BEJINYMHAMUY;

e OMNKCHIBATh M3YYECHHBIE TEIJIOBbIE CBOMCTBA TEJ M TEIUIOBBIE SIBJICHUS, UCIIONIb3Ys (PU3NUYECKUE BEIMUMHBI: IaBlIEHUE ra3a, TeMIeparypa,

CpE€OAHAA KHHCTUYCCKAsA JSHEPIrHUd XaOTHYECKOI'O0 JABMIKCHHA MOJICKYII, CPCAHCKBaJApaTHdHasd CKOPOCTbH MOJICKYJ, KOJUYCCTBO TCILIOTBI, BHYTPCHHAA
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sHeprus, pabora rasa, Kod(pQUIMEHT MOJE3HOrO ICHCTBUS TEIUIOBOIO JBHUraTelis; MPHU OMHMCAHWU MPAaBUIBLHO TPAKTOBATh (PUINYECKUN CMBICI
UCTIONIb3YEMBIX BEJIMYMH, UX 0003HAUCHUS U CIUHUIIBI, HAXOAUTH (POPMYIIBI, CBA3BIBAIOININE NaHHYIO (U3HUYECKYIO BEIMYUHY C IPYTUMU BEIIMUHNHAM;

e OMWCHIBATh M3yYCHHBIC DJIEKTPUUCCKHUE CBOMCTBA BEIIECTBA U JEKTPHUCCKUE SBICHHS (TIPOIECCHI), UCTIONB3YS (PU3NYECKUE BETMYUHBI:
QIIEKTPUYCCKUI 3apsis, JEKTPUYECKOE TOoJIe, HANPSHKEHHOCTh TOJs, MOTEHIMANl, Pa3HOCTh IMOTEHIIMAJIOB; MPHU OINWCAHWUU MPABUIBLHO TPAKTOBATH
¢buznyecKuil CMBICT UCIOJB3YEMBIX BEIMYMH, UX 0003HAUYEHUS U €IUHUIIBI; YKa3blBaTh (DOPMYIIbI, CBA3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIMUUHY C
JIPYTMMU BETUYUHAMU;

e AHAIM3UPOBATH (PU3UUECKHE MPOIECCHI M SIBIICHUS, HCIIONIB3Ys (PM3MYECKHE 3aKOHBI U MPUHIIUIBL: 3aKOH BCEMHPHOTO TsAToTeHus, |, Il n
I11 3axorbl HEFOTOHA, 3aKOH COXpaHEHHS MEXaHWYCCKOW SHEPTHH, 3aKOH COXPAHCHHUS MMITYJIbCA, TPUHIIAIT CYIIEPIIO3UIIAN CHJI, TIPUHITUTT PAaBHOIIPAB U
MHEPLUATBHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KMHETUYECKYIO TEOPUIO CTPOSHUS BEIIECTBA, Fa30BbIC 3aKOHBI, CBSA3b CpPEeIHEeH KMHETHYECKON dHEPruu
TEIUIOBOTO JIBMKEHHUS MOJIEKYN ¢ aOCOJIOTHOW TeMIEepaTypoil, MEepBblid 3aKOH TEPMOJUHAMHKH, 3aKOH COXpPaHEHUS JJIEKTPHUYECKOTo 3apsjia, 3aKOoH
Kynona, mpu 3ToM paznuyate CI0BECHYIO (OPMYITUPOBKY 3aKOHA, €M0 MATEMAaTHYECKOE BBIPAXKEHUE U YCIOBUS (TpaHUIIbl, 00JIaCTH) MPUMEHHUMOCTH;

e OOBSACHATH OCHOBHBIC TPWHIIUIBI JCHCTBHS MAaIlIMH, MPUOOPOB M TEXHWYCCKUX YCTPOWCTB; pa3jinyaTh YCIOBUS HX O€3011acHOTO
MCIIONIb30BaHUs B IOBCETHEBHOM JKU3HH;

e  BBIMOJHATH YKCIEPUMEHTHI 110 UCCIEOBAHUIO (PU3NYECKUX SIBICHUN U TIPOIECCOB C MCIMOIb30BAHUEM MPSIMBIX M KOCBEHHBIX U3MEPEHUH,
npu 3ToM GOPMYIHPOBATh TpoOIeMy/3afady W THUIOTE3y Y4eOHOTO SKCIEpPUMEHTa, COOMpaTh YCTAHOBKY W3 MPEIJIOKEHHOTO0 O0OpYIOBaHUS,
MIPOBOJIMTH OTBIT U JOPMYTHUPOBATEH BHIBO/IBI,

e OCYIIECTBISITh MPSMbIE U KOCBEHHBbIC M3MEpPEeHHs (DM3MUECKUX BEIWYHMH, NPU ITOM BBIOMPATh ONTUMAIBHBIA CIIOCO0 H3MEPEHUS U
UCTIOJIb30BaTh N3BECTHBIE METO bl OIIEHKH MOTPEITHOCTEH N3MEPEHHIA;

e HCCIICJIOBATh 3aBHCHMOCTH MEXIY (U3MUSCKHMH BEIIMYMHAMH C WCIIOJIb30BAHHEM IPSMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (PHKCUPOBATH PE3yNIbTATHI MMOJYICHHON 3aBUCUMOCTH (PU3NYCCKUX BEIMYMH B BHUJIC TAOIUI] U TpadUKOB, JIeJaTh BEIBOJBI 110 PE3YJIbTaTaM

HCCICO0OBaHUA,
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e coOmOJaTh MmpaBwia 0e30MacHOro TpyAa MpU IPOBEACHUU HCCIEAOBAaHMM B paMKax Y4eOHOro »HKCIEpUMEHTa, YydeOHO-
UCCIIEIOBATEIbCKON U MPOEKTHOW ACATEIBHOCTH C UCIOIB30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U JIAOOPaTOPHOTO 000PYI0BAHUS;

e pemiaTh pacuéTHHIC 33J]a4d C SBHO 33aJaHHON (pU3MuecKor MOIENbIO, UCHOIb3Yys (U3NUECKUE 3aKOHBI U TPUHIIMIIBI, HA OCHOBE aHAJIN3a
YCIIOBHSA 33J]a4i BBIOMPATh (PU3HUECKYIO MOJIEINb, BBIICIATH (PU3UUYECKUE BETUIUHBI U (POPMYIIbI, HEOOXOAUMBIE IJIs €€ PelIeH s, IPOBOIUTH PacYEThl U
OLIEHUBATh PEAIbHOCTH M10JIyY€HHOI'O 3HaU€HUs (PU3NUECKON BEITMUMHBI;

e pelIaTh Ka4€CTBEHHBIEC 3a/1a4M: BBICTPAUBATH JOTMYECKH HEIIPOTUBOPEUUBYIO LIETIOUKY PACCYKICHHM C ONOPOM Ha W3Y4YCHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKUE SBICHUS;

e JCIOJIb30BaTh ITIPU PEIICHHH YYEOHBIX 3a/Ja4 COBpPEMEHHbIE WH(GOPMAIMOHHBIE TEXHOJOTMH [UIS TIOMCKA, CTPYKTYPHUPOBAHHS,
UHTEpHpeTallid U TPEeACTaBICHUs Yy4yeOHOM M HayyHO-NOMYJSApHON HMHQOpPMALUM, IOJYYeHHOH U3 pPAa3JIMYHbIX HCTOYHUKOB, KPUTUYECKU
aHaJIM3UPOBATh M0JydaeMyro HH(OpMaIHIo;

e IIPUBOJUTH MPUMEpPHI BKIAJa POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOLIECCOB OKPYIKAIOILIEr0
MHpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

e CIIOJIb30BaTh TEOPETHYECKHE 3HAaHUS 1O (HU3MKE B IOBCEJHEBHOM JKM3HM A obOecriedeHus Oe30lacHOCTH MpU OOpallleHuH ¢
npubopaMy U TEXHUYECKHMHU YCTPOICTBaMU, [Tl COXPaHEHHs 310pPOBbs U COOJIIOJICHHUSI HOPM 3KOJIOTMYECKOT0 MOBEICHUS B OKpYXKarolleil cpere;

e paloTaTh B TpyMNIE C BBHINOJIHEHUEM pA3IMYHBIX COLMAIbHBIX POJIEH, IMJIIAHUPOBATh PAaOOTy TPYMIbI, PALUOHAIBHO pPACIPEAEATh
00513aHHOCTH U IJIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYallUsAX, aIEKBATHO OLIEHUBATh BKJIAJ Ka)KJOTr0 U3 YYaCTHUKOB I'PYMIbI B PEILICHUE
paccMaTpuBaeMOi MPOOIIEMBI.

K xonny oOyuyenus B 11 Kiacce mpeaMeTHbIE pe3ysbTaThl HAa 0a30BOM YpPOBHE JIOJDKHBI OTpakaTh C(HOPMUPOBAHHOCTH y OOYYarOLIUXCS
YMEHUN:
e JIEMOHCTPUpOBaThb Ha MpHMEpax pojib U MecTO (PU3UKH B (POPMHUPOBAHMH COBPEMEHHONW HAyYHOW KapTHUHBI MUpPA, B PAa3BUTUHU

COBpCMCHHOﬁ TCXHHUKU U TCXHOHOFHﬁ, B HpaKTquCKOﬁ JACATCIIBHOCTH ﬂroz(eﬁ, OCJIOCTHOCTb U €CAUHCTBO (I)HSH‘ICCKOﬁ KapTUHBI MHpa,
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® YYHTHIBATh FPAHUIIBI IPUMEHEHHS M3YYCHHBIX (PU3NYCCKUX MOJIENICH: TOYCUHBIN IEKTPHUECKHUI 3apsl, JIyd CBETA, TOUCYHBII NCTOUHUK
CBeTa, A/IEpHAst MOJEIb aATOMa, HYKJIOHHASI MOZIENTb aTOMHOTO SiApa IPH PEelIeHUH (PU3UUYECKUX 3a/1a4;

e pacro3HaBaTh (U3MYECKUE SIBICHUS (TMPOIECCH) U OOBSICHATh MX HAa OCHOBE 3aKOHOB JJICKTPOAWHAMHKU W KBAHTOBOW (DHU3HKH:
QJICKTpHUYCCKad IPOBOAUMOCTb, TCIIJIOBOC, CBCTOBOC, XHUMHUUYCCKOC, MArHuTHOC ﬂeﬁCTBHH TOKa, BSaHMOHCﬁCTBHe MAarauToOB, JJICKTPOMArHWUTHAA
WUHIYKIMS, ICHCTBUE MAarHUTHOTO TOJS HAa MPOBOJHHK C TOKOM M JBWDKYIIUICS 3apsijl, 3JIEKTPOMArHUTHBIC KOJEOAHWsI W BOJHBI, MPSMOJIHHEHHOE
pacIpoCcTpaHeHHE CBETa, OTPaKCHUE, NMpeJIOMJICHHE, MHTep(EpeHIns, TUPPAKIUs W MOJSAPU3ALUS CBETa, TUCIEPCHS CBETa, (POTOIICKTPUUCCKHIA
apdekr (porodddexT), cBEeTOBOE MaBICHHWE, BO3HHKHOBCHHE JIMHEHYATOTO CIIEKTpa aToMa BOJOPOJA, €CTECTBEHHAs W HCKYCCTBECHHAs
PAaaAOAKTUBHOCTD;

e OIKCHIBATh M3YYCHHBIC CBOWCTBA BEUIECTBA (DJICKTPUYECKUE, MArHUTHBIC, ONTHYECKHE, JIEKTPUYCCKYIO MPOBOJMMOCTH Pa3IMYHBIX
Cpei) U JCKTPOMArHUTHBIC SIBICHHS (TIPOLIECCHI), HCIOJB3Ys (PU3NYCCKHE BEITUUMHBL: SJICKTPUUCCKUN 3apsil, Crjla TOKa, DJICKTPUUYECKOE HANPSHKEHUE,
ANIEKTPUUECKOE COMPOTHBIIEHHE, PA3HOCTh MOTEHIIMAJIOB, JEKTPOABMKYIIAs CHia, paboTa TOKa, MHIYKIMS MArHUTHOTO TOJIs, cuia Awmrepa, cuja
JlopeH1ia, MHIYKTUBHOCTD KaTYIIIKH, SHEPTHUS AIEKTPUIECKOTO U MArHUTHOTO TOJIeH, IEPHO/T U YaCTOTa KOJIeOaHUN B KOJIeOATETbHOM KOHTYpE, 3apsi U
CHJIa TOKa B MPOIECCe TAPMOHUYECKHUX DJIEKTPOMArHUTHBIX KojeOaHuH, (OKyCHOE pacCTOSIHHE U ONTUYECKas Cuja JMH3bI, IPU OMHMCAHUH MPABUIBHO
TPaKTOBaTh (PU3MUYECKUN CMBICI HCIOIb3YEMbIX BEIMYWH, UX 0003HAUECHUS U €IMHHIIBI, YKa3bIBaTh (DOPMYIBI, CBS3BIBAIOIINE JaHHYIO (PU3UYECKYIO
BCJIIMYMHY C APYTHUMU BECIUYNHAMMU,

¢ ONHUCBIBATH U3YYCHHBIC KBAHTOBLIC ABJICHUA U IPOUCCCHI, UCITOJIb3YA (1)I/I3I/I‘-I€CKI/I€ BCJIIMYUHBI: CKOPOCTh 3JICKTPOMArHuTHBLIX BOJIH, JJIMHA
BOJIHBI U 4acTOTa CBETa, SHEPTUs W UMMYJIbC (OTOHA, MEPHOJ MOypacnaaa, SHEPTUs CBS3M aTOMHBIX sIep, IPU OMUCAHUU MPABUILHO TPAKTOBATh
bu3NYECKU CMBICT HCIOJB3YEMBIX BETUYHMH, UX 0003HAYCHUS M €IUHUIIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO (PH3UYECKYIO BEIUYHHY C
APYruMu BEIIMUMHAMU, BBIYUCIIATE 3HAUCHUC (i)l/l?)PI‘ICCKOﬁ BCJIIMYHHBI,

¢ AHAJIM3UPOBATH q)nanecm/le nmpouecCel M ABJICHHUSA, MHCIIOIb3Yys (1)PI3PI‘—I€CKI/IG 3aKOHbI W IIPUHOUIIBI: 3aKOH OMa, 3aKOHBI

MOCJICAOBATCIIBHOTO HW HNAPAJUICIIBHOTO COCAMHCHHA IPOBOJHUKOB, 3daKOH I[)KOYJBI—.HGHLI&, 3aKOH BHCKTpOMaFHHTHOf/'I HWHAYKIIUHU, 3aKOH
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IPSAMOJIMHEHHOTO PaclpoOCTpaHEHUsl CBETA, 3aKOHBI OTPAXKEHMsI CBETA, 3aKOHbI IPEJIOMIICHUS CBETa, ypaBHeHUE DiHIITeNHHa Ui GpoTodddexra, 3aKkoH
COXpaHEHHUs PHEPrUH, 3aKOH COXPAHEHMs MMITYJIbCA, 3aKOH COXPAHEHMs 3JEKTPUUECKOIO 3apsija, 3aKOH COXPAaHEHHUS MAacCOBOIO YHMCIA, MOCTYJAThI
bopa, 3ak0H paguOaKTHBHOIO paclajga, IpU 3TOM pa3iIu4yaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €r0 MaTeMaTH4YEeCKOE BBIPAKCHHE M YCIIOBUS
(rpaHuIBl, 06J1ACTH) TPUMEHUMOCTH;

e OIpEIeIATh HANIPaBJIEHHE BEKTOPAa MHAYKIIMA MarHUTHOTO 110JI IPOBOJHMKA C TOKOM, CHJIbI AMnepa u cuibl JlopeHna;

e CTPOUTH U ONUCHIBATH U300pAXKEHHE, CO3/JaBAEMOE IIJIOCKUM 3€pKajloM, TOHKOM JIMH30M;

e BBINOJHATH SKCIEPUMEHTHI 110 UCCIEA0BAHNIO0 (PU3NYECKUX ABJICHUHN U MPOLIECCOB C UCIOIb30BaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUMN:
npu 3ToM (GOpPMYIHpPOBaTh MpoOIeMy/3agady W TUIOTE3y Y4eOHOro HKCIEpUMEHTa, COOMpaTh YCTAHOBKY U3 IPENI0KEHHOTO 000pYyIOBaHMA,
IPOBOJUTH ONBIT U (POPMYIUPOBATH BBIBOABI;

e OCYUIECTBIATh HpPSMble U KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEJIMYMH, IPU 3TOM BHIOMPATH ONTHMAJBHBIA CIOCOO H3MEpEHHs U
UCIIOJIb30BaTh N3BECTHBIE METO/IbI OLIEHKU MOTPELIHOCTEN N3MEPEHMIA;

e HCCIIEIOBAaTh 3aBUCUMOCTU (PM3MYECKUX BEJIMYMH C HCIOJIb30BAHWEM MPSIMBIX M3MEPEHUN: IMPHU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(GuKCUpOBaTh pe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH (HU3UYECKUX BEIMYMH B BHJE TaOaMIl M TpaHKOB, JeNaTh BBIBOJABI 10 pe3yjibTaTaM
WCCIIEJIOBAHUSI;

e coOmofaTh ImpaBwiia 0€30MacHOrO TpyAa MpPU MPOBEACHUU UCCIEAOBAaHMM B paMKax Y4eOHOro OJKCIEPUMEHTa, ydeOHO-
HCCJIEIOBATEIbCKOM U MPOEKTHOMN AESITEILHOCTH C UCTIOIb30BAaHUEM U3MEPUTENBHBIX YCTPOICTB U 1a00PaTOPHOro 000pyI0BaHUS;

e pemiaTh pacuéTHHIC 33J]a4l C SBHO 3aJaHHOHN (pu3nueckol MOIENbI0, UCHOb3Ys (U3NUYECKUE 3aKOHBI U TPUHIIMIIBI, HA OCHOBE aHaIn3a
YCIIOBHSA 33J]a4i BBIOMPATh (PU3HUECKYIO MOJIEINb, BBIACIATh (PU3NUECKUE BETUUYUHBI U (OPMYIIbI, HEOOXOAUMBIE JJIs €€ pelieHus], IPOBOIUTh PACUEThl U
OILICHUBATh PEAIbHOCTD MOJIyYEHHOTO 3HAYeHUsI (PU3NUECKON BEITHUNHBI,

e pelaTh KaueCTBEHHBIE 3a/1a4M: BHICTPAUBATH JOTMUYECKH HEMPOTUBOPEUMBYIO LIETIOUKY PACCYKJEHUN C OMOPOH Ha M3y4yeHHBIE 3aKOHBI,

3aKOHOMCPHOCTH U (I)I/ISI/IHCCKI/IC SABJICHUA,
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e 1CIOJIB30BaTh IIPU PELICHUHM YYEOHBIX 3a/Jad COBPEMEHHble HH(GOpPMAllMOHHbIE TEXHOJIOIMU JUIs IIOMCKA, CTPYKTYpUPOBAHMS,
UHTEpIpETallid W TPEACTABICHUS Yy4eOHOM M HaydyHO-TIOMYJSIPHON HMH(POpPMALUU, TOJYYEHHOH U3 PA3IUYHbIX HCTOYHUKOB, KPUTHUYECKU
aHAJTM3UPOBAThH MOJTy4aeMyro HH()OpMAIHIO;

e OOBSCHATH MPUHLMITEI ACUCTBUS MAlIMH, TPUOOPOB M TEXHUYECKUX YCTPOWCTB, pa3inyaTh YCIOBHUA MX OE30MACHOTO MCIIOJIb30BAHHS B
IIOBCEIHEBHOM JKU3HH;

e PUBOJUTH MPUMEPHI BKIIAZA POCCUICKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B 0OBICHEHHE MTPOLIECCOB OKPYIKAIOIIETO
MHpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHA;

® JCIIOJIb30BaTh TEOPETHYECKHE 3HAHUS 1O (HU3MKE B IOBCEIHEBHOW JKM3HM ISl oOecriedeHus: 0e30MacHOCTH NpU OOpaIIeHUuu C
npubopaMy U TEXHUYECKMMHU YCTPOICTBaMU, [Tl COXPaHEHHs 310pPOBbs U COOJIIOJICHHUSI HOPM 3KOJIOTHYECKOT0 MOBEICHUS B OKpYIKaloLIel cpese;

e paboTaTh B TIpYNNE C BHIIOJHEHHWEM pA3JIUYHBIX COLHUAIBHBIX pOJIEH, MJIaHUPOBaTh PAa0OOTy TIPYMIbI, PALMOHAIBHO paclpeneisTh
00513aHHOCTH U IJIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalLlUsAX, aIEKBATHO OLIEHUBATh BKJIAJ Ka)KJOT0 U3 YYaCTHUKOB I'PYMIIbI B PEILICHUE

paccMarpuBaeMon poOIEeMBI.
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TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoanuecTBO 9acoB
KonTpoabHbie [pakTuyeckue
padoThI padoThI

JiieKTpoHHBbIE (U (pOBLIE)

Ne ni/m HaumeHoBaHMe pa3aesioB M TeM MPOTrPaMMbl
o0pa3oBaTeJibHbIE pecypchl

Bcero

Paznen 1. ®uzuka n METO/AbI HAYYHOI'0 NO3HAHUSA

1.1 | ®usuka 1 METOBI HAYYHOI'O ITO3HAHUS 2 EH6H_HOTeKa LIOK
https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3znen 2. Mexanuka
bubmunorexa LIOK
21 Kinenariia > https://m.edsoo.ru/7f41bf72
bubmunorexa LIOK
22 lamanmca ! https://m.edso0o.ru/7f41bf72
2.3 3aKOHBI COXPAHEHUS B MEXaHUKE 6 1 1 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
Wroro o pasneny 18
Pa3nen 3. MoJjiekyasipHas pu3nKa ¥ TEpMOTAHUHAMHUKA
3.1 OCHOBBI MOJICKYJISIPHO-KMHETUYECKON TEOPUU 9 1 bubmorexa HOK
https://m.edsoo.ru/7f41bf72
butmmoreka [IOK
32 OcHOBL TepMOZIHAMHKH 10 . https://m.edsoo.ru/7f41bf72
3.3 ArperatHbie cOCTOSTHUS BemecTBa. Da30BbIe IEPEXOIbI 5 bubmorexa [IOK
https://m.edsoo.ru/7f41bf72
Wroro no pazneny 24

Pasznen 4. DaekTpoauHaMuka

bu6mmoreka IJOK

41 JrekTpocTaTHKa 10 1 https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

42 ITocToaHHBINM dNEeKTpUUECKUN TOK. TOKH B pa3IuIHBIX 12 1 bubmoreka [JOK
' cpenax https://m.edsoo.ru/7f41bf72
HWroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB 110 [TPOTPAMME 68 3 3
11 KJIACC
Koaiiectso acos DyiekTpOoHHBIE (LM (POBLIE)
Ne n/m HaumenoBanue pa3aesoB U TeM NPOrpaMMbl KoHTpoJibHbIE MpakTnyeckue P dp
Bcero o0pa3oBaTeJIbHbIC PeCypChl
padoThbl padoThbl
Pa3nea 1. DiekTpoamnamuka
bubmuorexa [JOK
1.1 MarnuTHOe 1noJje. DIeKTPOMarHuTHAs UHTYKIIUS 11 1 3 https://m.edsoo.ru/7f41c97c
HWroro mo paznemy 11
Pazpnen 2. KosieOanusi M BOJIHBI
bu6mmoreka [JOK
. M 0 9
2.1 €XaHUYECKUE U DJIIEKTPOMAarHUTHEIE KOJIEOaHN 1 https://m.eds00.ru/7f41c97¢
bu6mmoreka [JOK
: MexaHW4eCKue U 3JIEKTPOMArHUTHBIE BOJIHBI 5
22 P ! https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
: OnTuka 10
23 3 https://m.edsoo.ru/7f41c97c
Wroro no pasneny 24
Pasnen 3. OCHOBBI cCieHATIBHON TEOPHH OTHOCHTEJIBLHOCTH
3.1 OCHOBBI cTIeIMaTbHON TEOPHUU OTHOCUTEIIBHOCTH 4 1 bubmmorexa LIOK
' H p https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4

Paznen 4. DaekTpoauHaMuka

4.1

OJ1eMeHTHI KBAHTOBOM OIITHUKH

6

bu6mmorexa [IOK
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https://m.edsoo.ru/7f41c97c

4.2 Crpoenue aToMa 4 bubnunoreka [IOK
' p https://m.edsoo.ru/7f41c97c
bubmmoreka [IOK
) A 5
* TN PO https://m.edsoo.ru/7f41c97c
Utoro no pazneny 15

Pa3aen 5. DjieMeHTbI ACTPOHOMMH U ACTPO(PU3MKH

5.1 DeMEeHTHl aCTPOHOMUU U aCTPOPU3UKU

7

1

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

Wroro no pazneny

7

Paznen 6. O0001aK011Iee IOBTOPEHHE

bubmuorexa [JOK
6.1 Obodmarowee nosToperue 4 https://m.edso0.ru/7f41c97c
Hroro mo paznemy 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4
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ITOYPOYHOE IIJIAHUPOBAHUE

10 KJIACC
Ne Koamecrso wacon Hara DJIeKTPOHHbIe U (POBbIE
Tema ypoka KonTpoasnsl | IIpakTtuyeckn
n/n Bcero U3yYeHHs o0pa3oBaTelibHbIE pecypchl
e paboThbI e pabdoThl
1 ®usnka — Hayka o npupoze. Hayunsie 1 Bubmuoreka LHOK
METO/IbI TO3HAHMSI OKPYIKAFOIIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Po ecto pus 0 oBa
R e B
p N Y P Vp ’ https://m.edsoo.ru/ff0c33e6
MIPAKTHYECKON IEATEILHOCTH JIF0 e
MexaHuueckoe eHue. OTHOCUTEIBHOC
3 | wexammicexoro ke, Hepeweerne, | 1 bimorera L1OK
8 +HICPeMEI ’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, yCKOPEHHE
4 | PaBHOMEpHOE NPSMOIMHEHHOE IBIKCHUE 1 Bubmmorexa LIOK
P P A https://m.edsoo.ru/ff0c3620
5 | PaBHOyCKOpEeHHOE TIPSMOJIMHEHHOE IBIDKCHHE 1 bubmmorera LIOK
YEROP P A https://m.edsoo.ru/ff0c372e
6 CBo0OoHOE TajieHue. Y CKOpeHUe CBOOOIHOTO 1 bubnuoreka [{OK
HaIeHUs https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe nBuxeHue. J[BrkeHue bubmmoreka LIOK
7 . 1 .
MaTepUabHOW TOUKH 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
e it |
ph eP https://m.edsoo.ru/ff0c3be8
3akoH HbroToHa
M . Cuna. I1
N R
’ P B A https://m.edsoo.ru/ffOc3be8
MaTepHaTbHON TOYKH
10 | Tperuii 3akoH HeroTOHA /U1 MaTepUaIbHBIX 1 Bbubnuoreka LHOK

41



https://m.edsoo.ru/ff0c32e2
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TOYEK https://m.edsoo.ru/ff0c3be8
3aKk0H BCEMUPHOTO TATOTeHHS. CHIIa TSKECTH. bubmmoreka [IOK
1 [lepBast KocMu4ecKasi CKOPOCThb https://m.edsoo.ru/ff0c3d00
bu6nmoreka [JOK
12 | Cuna ynpyroctu. 3akoH ['yka. Bec Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koaddunuent tpenns. Cuna
13 conpOTiBneHm npql)/l(pz[BI;meHmII) Tena B Bubmorexa LIOK
https://m.edsoo.ru/ff0c3f76
KUAKOCTH HITH Ta3e
INoctynarenbHOE U BpalllaTeIbHOE JIBHIKECHHUE
a0COIFOTHO TBEPAOTO Tena. MOMEHT CHITHL. bubmmorexa [IOK
14 [Tneyo cuibl. YCaoBHsS paBHOBECHS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
NMnynsc MaTepuanbHON TOYKH, CUCTEMBI
15 MaTeinanLHprTOqu. Nmnynse cuisl. 3akoH bubamorera LIOK
https://m.edsoo.ru/ff0c43d6
COXpaHCHHA UMITYJIbCA. PeaktuBHOE JABHXKCHUEC
Pabota u momHOCTH critbl. KnaeTnyeckas
16 | sHeprus marepuanbHOI TOUKH. Teopema 06 bubamorexa LIOK
. https://m.edsoo.ru/ff0c4502
N3MCHCHUUN KMHCTUYCCKOU SHEPIUn
[Totennmanpuas sHeprus. [loTeHnmanpHas
SHEPrus yupyro j1e(GopMHUPOBAHHOM MTPYKHUHBI. bubnuoreka [IOK
17 [MoTeH1ManbHAs SHEPTHS TeNla BOJIU3H https://m.edsoo.ru/ffOc461a
MOBEPXHOCTH 3eMIIN
HOTCHHI/IEU'H)HBIG 1 HECTIOTCHIIMAJIbHBIC CUJIBI.
CBsi3b pabOTHI HCHOTCHLII/Iai'H:HBIX CHII C BuGmorexa LIOK
18 | u3MeHeHHeM MEeXaHHYEeCKOW DHEPTHU SI/ICT@MLI https://m.edsoo.ru/f0cA78c
Tel. 3aKOH COXpaHEHUS MEXaHMIECKOM
SHEPTUU
Jlaboparophas pabota «lcciieqoBanue CBsI3u
19 | paboThI CHJIBI C K3MEHEHHEM MEXaHUYECKOMH

OHCPTHHU TCJIa HA TPUMCPE PACTAKCHUA
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PE3UHOBOIO XKXI'yTa»

20

KontponbHas padora mmo remMe «KnHeMartnka.
JunamMuka. 3aKOHBI COXPAaHEHUSI B MEXaHUKE»

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE TIOJNIOKEHUST MOJIEKYIISIPHO-
KHHETHYECKOU Teopun. bpoyHOBCKOE
nBwkenue. Jnddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc?

22

XapaxTep ABMKEHUS U B3aUMOAEHCTBUS
yacTul BemiecTBa. Mozenu CTpOeHus ra3os,
JKUJIKOCTEN M TBEPABIX TEI

23

Macca monekyin. KonnuecTBo BeliecTsa.
[TocTostHHast ABoragpo

24

TennoBoe paBHOBecue. TemnepaTtypa u e€
u3Mmepenue. kana temneparyp Llenbcus

25

Uneansuspiii raz3 B MKT. OcHOBHOE ypaBHEHHE
MKT

bubmuoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AbGcomoTHas TeMIeparypa Kak Mepa cpegHei
KMHETUYECKON 3HEPIruu JABUKEHUS MOJIEKYI.
VYpasaenne Menneneesa-Knaneiipona

bubmuorexka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lanpToHa. I'a30BbIe 3aKOHBI

28

Jlaboparophas pabora «lccienopanue
3aBUCHMOCTH MEX]Iy ITapaMeTpamMu COCTOSHUS
pa3peXKeHHOTO0 ra3a

29

W3omporecchl B HIeaIbHOM ra3e u ux
rpaduieckoe npecTaBIeHIe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

BHyTpeHHss 3HEprHusl TEPMOJMHAMUYECKON
CHCTEMBI M CIIOCOOBI €€ N3MEHEHUSI.
KomnmuaecTBo TernoTs! u pabota. BayTpenussa
SHEPrusl OJHOATOMHOI'O HJEAJIBHOTO ra3a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Buasl Tenonepenayun

bu6mmorexa [IOK
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https://m.edsoo.ru/ff0c5c36

V nenpHast TEIUIOEMKOCTD BEILIECTBA.

32 | KonuuecTBo TEMIOTHI U TEIJIONEpeaaye. bubmmorexa [JOK
. https://m.edsoo.ru/ff0c5c36
AnabaTHBIN TTporiece
[lepBblii 3aKOH TEPMOIUHAMHKH H €T0 bubnuoreka [JOK
33 IpUMEHEHHE K U30IIPOIIEccaM https://m.edsoo.ru/ffOc5efc
HeoOpatumocTh Mpo1eccoB B PHPOJIE. bubnmoreka [JOK
34 Bropoii 3aK0H TEpMOAMHAMUKH https://m.edsoo.ru/ff0c6230
. . bubnuorexa [JOK
35 | Hpunmun nefictBus u K11/ TermoBoi ManimHb https://m.edsoo.ru/ff0c600a
36 | Hukn Kapuo u ero KII/I
37 | Oxomorudeckue mMpoOIEMBI TETIOIHEPTETHKHI
Oo6o6maronmit ypok «ModekysipHast Gpusnka. bubmuoreka [JOK
38 OCHOBBI TEPMOTUHAMHKID https://m.edsoo.ru/ff0c6938
Konrponbhas padborta mo reMe «MoJieKysipHast bu6mmoreka [IOK
39 ¢dusrka. OCHOBBI TEPMOIMHAMUKIY https://m.edsoo.ru/ff0c6a50
ITapooOpazoBanue u KoHAEHcalws. Mcnapenue bubnuoteka [JOK
40 U KHIICHHE https://m.edsoo.ru/ff0c63b6
AOCOJIOTHAS M OTHOCHTEIIbHAS BIAKHOCTh bubnuoteka [JOK
4 BO31yXxa. HachlmeHHbI# map https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucrammieckue u amopdHbie
Tea. AHM30TPOITHSI CBOWCTB KPHCTAJLIOB. bubnunoreka [JOK
42 Kunxue xkpucramisl. CoBpeMEHHbBIC https://m.edsoo.ru/ff0c65f0
MaTepuabl
[TnaBiieHre ¥ KpUcTauIM3alys. Y aenbHast bubmuoreka [JOK
43 TeruioTa rasineHus. CyonuManus https://m.edsoo.ru/ff0c6708
bu6mmorexa [{OK
44 | YpaBHeHHE TEIUIOBOTO OanaHca

https://m.edsoo.ru/ff0c6820
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DeKTpu3anys Tell. DICKTPHICCKUI 3apsi.

bu6mmoreka [JOK

45 JIBa BU/Ia JIEKTPUYCCKUX 3aPsIOB https://m.edsoo.ru/ffOc6bcc
[IpoBogHUKY, TUATIEKTPUKHA U

46 H(I))J'Iyr[pﬂOBOI[HIfKI/I. 3aK0pH COXpaHEHUS bubmoreia OK
>IEKTPHYECKOTO 3apAa https://m.edsoo.ru/ff0c6bcc
BsaumoseiicTBue 3apsaaoB. 3akon Kysona. bubmuoreka [JOK

ar ToYeuHbIi AIeKTPUYECKUI 3aps https://m.edsoo.ru/ffOc6ced
Hampsix€HHOCTD AIIEKTPHUIECKOTO OIS,

48 Hpnzluﬂn cynepnomulfn JJIEKTPUIECKUX bubmoreia OK
Homei, JIMHHH HATIPAKEHHOCTA https://m.edso0.ru/ff0c6df2
PaboTa cHIT 3JIEKTPOCTaTHYECKOTO TTOJIS. bubmuorexka [JOK

49 IMotenian. Pa3HOCTh MOTCHITHATIOB https://m.edsoo.ru/ff0c6f00
[IpoBOAHMKY U AUDIIEKTPUKU B

50 BHI)GKTpi[)CTaTI/I‘IeI([?KOM HOI:J)'Ie. Husnextpuueckast bubmorexa [JOK
HPOHHITAEMOCTS https://m.edsoo.ru/ff0c7018

. bubnuorexa [JOK

51 | InexTpodurocts. Konzercarop https://m.edsoo.ru/ff0c7126
DIeKTPOEMKOCTH TUIOCKOTO KOHAEHCAaTOpa. bubnuoreka [IOK

52 OHeprus 3apspKEHHOr0 KOHIeHcaTopa https://m.edsoo.ru/ff0c72c0
Jlaboparopnas padota "U3mepenne

53 3JIEKTPOEMKOCTH KOHIeHcaTopa"
IIpuHuun aecTBUS U NPUMEHEHHE
KOHJIECHCATOPOB, KOMTUPOBAJIBHOTO amrapara,

>4 CTpYHHOTO IPUHTEPA. DIEKTPOCTATHUECKAS
3amuTa. 3a3eMIIEHUE 3JIEKTPOIPHOOPOB
DJIEKTPUYECKUH TOK, YCIIOBHUS €TI0

55 cymectBoBanwmsl. [locTostHABIN TOK. Cryia TOKa.

Hampsoxenue. Conporusnenue. 3akoH OMa
JUTSI y9acTKa e
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ITocnenoBarenpHOE, MapalIeabHOE,
CMEIIaHHOE COSAMHEHHE IPOBOAHUKOR.

Bbu6mmoreka IJOK

56 JlaboparopHast pabota «3yueHue https://m.edsoo.ru/ff0c74f0
CMEIIaHHOTO COeIMHEHUS PE3UCTOPOBY
PaboTta 1 MOIIIHOCTH IEKTPUIECCKOTO TOKA. bubnuoreka [IOK
57 3akoH Jlxoyns-Jlenima https://m.edsoo.ru/ff0c7838
3akon OMa [yist TIOJTHO# (3aMKHYTO#)
anekTpuieckoit nernu. Kopotkoe 3ambikaHue.
58 Ha6o§aTopHaﬂ p1:160Ta «I/iMepCHI/Ie DJC bubmuorexa LIOK
https://m.edsoo.ru/ff0c7ae0
WCTOYHHKA TOKA ¥ €T0 BHYTPEHHETO
COITPOTHUBJICHUS
DNeKTpoHHAas MPOBOINMOCTH TBEPIBIX
METaJJIOB. 3aBHCHMOCTD COITPOTHUBIICHUS
59 METaJUIOB OT TEMIIEPaTypPHL.
CBepXIIpOBOIUMOCTh
DneKTpudyecKuil TOK B Bakyyme. CBoiicTBa
60 DJIEKTPOHHBIX ITYYKOB
[TomynpoBogHUKH, HX COOCTBEHHAS 1
61 Hle\};efHaﬂ npoBoauMocTh. CBOMCTBa p—N- bubamorerca LIOK
https://m.edsoo.ru/ff0c84ae
nepexona. [loaynpoBoIHUKOBBIE TTPHOOPHI
DNEKTPUYECKUI TOK B pacTBOpPaX M pacIuiaBax
62 SHeKT[I))OHI/ITOB. 9HeKTpI:)JII/ITI/I‘1:eCKa$Ip brbmmorexa LIOK
https://m.edsoo.ru/ff0c82ba
JIACCOITHAITUS. DJIEKTPOIU3
DneKTpuYecKuit TE)K B razax. ) BuGmorexa [IOK
63 | CaMoCTOSITENBbHBII 1 HECAMOCTOSITEIILHBIIN
https://m.edsoo.ru/ff0c84ae
pa3psaa. Momnuus. [liazma
DNeKTpUYECKUE MPUOOPHI U yCTPOUCTBA U UX
64 HpaKTET-IeCKOC HpI/I:MeHSHI/Ie.};IpI;BI/IHa TEXHUKHU bubmmorexa LIOK
https://m.edsoo.ru/ff0c86fc
Oe3omacHOCTH
65 | O6o6marmui ypok « INeKTPOITHAMUKAY bubmmorexa [{OK
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https://m.edsoo.ru/ff0c88be

KontponbHas pabora mmo Teme

«QnektpocraTuka. [locTosHHBIN Bubmuorexa LHOK

66 DIIEKTPHYECKHi TOK. TOKM B pa3IMYHBIX 1 https://m.edsoo.ru/ff0c8a8a
cpenax»
Pesepsuslii ypok. KonrponsHas pabora mo Bubmuoreka LHOK

67 Teme "DireKTpoauHaMuKa' 1 https://m.edsoo.ru/ff0c8c56
PesepBHBIiT ypok. O000maromuil ypok 1mo bubmmoreka IIOK

68 temam 10 kiacca 1 https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

ITPOITPAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA30BATEJIbBHOI'O ITIPOLIECCA

OBA3ATEJIbHBIE YYEGEHBIE MATEPUAJIbBI U1 YUEHUKA

1. ®msuka, 10 xmacc/ Mskumes ['.5., byxoBueB b.b., Corckuit H.H. mox penmakumeii IlapdpentreBoit H.A., AkmmoHepHOE OO0IIECTBO

«M3narenbcTBO «lIpocBemenune»

2. ®usuka, 11 wxmacc/ Msakumes I'.JI., ByxosueB b.b., Yapyrun B.M. mox penakumeit IlapdentreBoit H.A., AknuoHepHoe oO0IIEeCTBO

«M3nmarenbcTBO «lIpocBemenune»

METOJUYECKHNE MATEPUAJIBI JIJIA YUUTEJIA

1.

2.
3.

[TapdpentreBa H. A. COopuuk 3amau mo ¢usuke. bazoBbiii ypoenb. [Jms 10-11 kmaccoB o61meoOpa3oBaTeNbHbIX YyupexaeHUi./M.,
[Ipocsemenue, 2023
Eprotkun E. C., Eptotkuna C. I'. ®usuka. CamocTosiTenbHbIC U KOHTPOJIbHBIE U paboThl. 10 k. ./M., [IpocBemenue, 2023

PeivkeBnu A.I1. COopHuk 3amad no ¢usuke. ./M., [IpocBemenue, 2023

[MUPPOBLIE ObPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH UHTEPHET

1.
2.
3.
4.
S.

bu6nmoreka [IOK
Poccuiickas anexkTpoHHas mKona

DnexTpoHHBIE HOPMBI YUeOHBIX TOCcO0Mil n3narenscTa IIpocBenenne

Jlnargoctuyeckue paborsl MuHMCTEpCTBA OpocBenieHus PO

bauk 3amanuii UCPO PAO

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE ITPOI'PAMMBbI

1.
2.

[Mudposas naboparopus 1o (GU3HMKe LIEHTPa €CTECTBEHHOHAYYHOM 1 TEXHOJIOTMYeCcKol HanmpasieHHOCTH «Touka pocTay.

Kommuiextsl 06opynoBanus «I' MA-naboparopusi».
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