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MMOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOro ypoBHA Ha YpOBHE CpEIHEro oO0Iero odpa3zoBaHus pa3paboTaHa Ha OCHOBE
NOJIOKEHUI U TpeOOBAHMM K pe3yjbTaTaM OCBOEHUSI OCHOBHOM 00pa3oBaTelbHOW MporpaMMel, mpeacraBiieHHbIX B GI'OC
COO, a Takxe c¢ yu€rom (enepanbHoil pabouell mporpamMmbl BOCIUTAaHUS M KOHIEMIMU TMPENOAaBaHUS y4eOHOro
npenmera «@Pusuka» B oOpa3oBarenbHbIX opraHuzanusx Poccuiickoit ®denepanuu, peanu3ylomUX OCHOBHbBIE
o0pa3oBaTebHbIE POrPAMMBI.

Copepxanue mporpaMMbl 1Mo (u3MKe HampaBieHO Ha (OPMHUPOBAHUME €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa
oOyuaromuxcst 10—11 knmaccoB npu oOydyeHuu ux (usvke Ha 0a30BOM YpOBHE Ha OCHOBE CUCTEMHO-IEATEILHOCTHOIO
noaxona. [Iporpamma no ¢usuke coorBerctByeT TpedoBanusiM OI'OC COO k maaHUPyEeMbIM JTUYHOCTHBIM, MPEAMETHBIM
U METaIpeJMETHBIM pe3yjbTaTaM OOY4YEHUSs, a TaKK€ YUYUTHIBAET HEOOXOJMMOCTh peaM3alii MEXKIIPEAMETHBIX CBSI3eH
(PU3HKHU C €CTECTBEHHO-HAYYHBbIMH Y4€OHBIMU IpeMeTaMU. B Hell onmpenenstoTcsi OCHOBHBIE L€ M3YYeHUs! (PU3HKU Ha
YpOBHE CpelHero oOmero o0pa3oBaHMs, IUIAHUPYEMBIE pe3yJibTaTbl OCBOGHHMS Kypca (U3UMKHU: JIMYHOCTHBIE,
MeTarpeMeTHbIe, IpeMeTHbIe (Ha 0a30BOM YPOBHE).

[Tporpamma 1o (pu3HKe BKIIOYAECT:

—  IJJaHUpYEMbIE pe3yibTaThl OCBOCHHUA Kypca (U3MKM Ha 0a30BOM YpPOBHE, B TOM YHCJE MPEAMETHBIC
pe3yNbTaThl M0 ro1aM 00yUYEHUS;

—  cojaepxkanue yueOHoro npeamera «Ou3uka» 1o rogam o0y4eHus.

®du3nka Kak Hayka O Haubosee OOIIMX 3aKOHAX MPUPObI, BBHICTYMAsl B KayecTBE y4eOHOro mpeaMera B LIKOJIE,
BHOCUT CYIIECTBEHHBIH BKJIaJ B cHCTeMy 3HaHMM 00 okpyxatomem wMupe. LkonpHBIA Kypc QU3MKH —
CUCTEMOOOPA3YIOIIUI /Il €CTECTBEHHO-HAYYHBIX YUYE€OHBIX MPEIMETOB, OCKOJBKY (hU3UUECKHE 3aKOHBI JIEKAT B OCHOBE
NPOLIECCOB U SIBJICHUW, M3y4YaeMbIX XUMHUEH, Ouosioruei, ¢usnueckoil reorpadueid u acrpoHomuei. Mcnonb3oBanue u
aKTUBHOE NpPUMEHEHHE (PU3MUECKUX 3HAHUI ONpeAeseT XapakTep M Pa3BUTHE PAa3HOOOpA3HBIX TEXHOJOTUU B cdepe
SHEPIreTUKH, TPAHCIOPTA, OCBOCHMS KOCMOCA, MOJYYEHUS HOBBIX MAaTEPHAIIOB C 3aJaHHBIMM CBOWCTBAMHU M APYIHX.
N3ydenne (U3NKH BHOCUT OCHOBHOM BKJIAJ B (DOPMHUPOBAHME €CTECTBEHHO-HAYYHOM KapTUHBI MUpa OOYyYaromMxcs, B
dbopMupoBaHUE YMEHUI MPUMEHITh HAYYHBIM METOJ] TO3HAHUS TIPH BHIMOTHEHUU UMU YU4E€OHBIX UCCIICIOBAHUIA.

B ocHOBYy Kypca (u3MKH Uisl YpOBHSA CpEOHEro oOHIero oOpa3oBaHUS IMOJOXKEH pAl HIEH, KOTOpbIEe MOYKHO
paccMaTpuBaTh KaK IPHUHIIMIIBI €r0 MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEM KypC SBIISETCS JIOTHUECKH 3aBEPIIEHHBIM, OH COJEPKUT MaTepuai u3
BCEX pa3ziesioB (U3MKH, BKIIIOUAET KaK BOIPOCHI KJIACCUYECKOMN, TaK M COBPEMEHHON (PU3UKH.

Hoes cenepanuzayuu. B cCOOTBETCTBHM C HEMl mMaTepuan Kypca U3UKH 00BEAUHEH BOKPYT (DU3WUECKUX TCOPHH.
Benymum B kypce gBisieTcsi pOpMHUPOBAHUE MIPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHH, BELLIECTBE U IOJIE.

Hoesn eymanumapusayuu. E€ peanusanus npenanoyiaraeT UCMoJIb30BaHUE T'YMaHUTAPHOTO MOTEHIMaNa (pU3nuecKon
HAyKH, OCMBICIIEHUE CBSA3M Pa3BUTUA (PU3UKHU C Pa3BUTHUEM OOILIECTBA, a TAKXKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU U
AKOJIOTHYECKUMU MTPOOIeMaMHu.

Hoes npuxnaonou nanpasnrennocmu. Kypc usuku npeanonaraet 3HaKOMCTBO C IIUPOKUM KPYTOM TEXHHUYECKUX U
TEXHOJOTUYECKUX MPHUIIOKEHUI U3YUEHHBIX TEOPUIl U 3aKOHOB.

Hoes sxonoeuzayuu peannsyercs MOCpeICTBOM BBEACHHS 3JIEMEHTOB COJIEPXKAHUS, TTOCBSAIIEHHBIX IKOJIOTHYECKUM
npo0sieMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJOTWH, a TaKKe OOCYXIEHHUs MpodiieM
paloHaIbHOIO IPUPOIONOIB30BAHUS U SKOJIOIMUECKON 0€30MaCHOCTH.

Crep>XKHEBBIMHM DJIEMEHTaMH Kypca (DU3MKHA Ha YPOBHE CpEIHEro oOuiero oOpa3oBaHUs SIBISIOTCA (PU3UYECKUE
Teopud ((HOpMHUPOBaHHE NMPEACTABICHUIN O CTPYKTYPE NOCTPOEHUS (PU3UUECKON TEOPHH, pOJid (PyHAAMEHTAIbHBIX 3aKOHOB
U TPUHUUIIOB B COBPEMEHHBIX INPEJICTABICHUSAX O IMPUPOJE, TpaHUUAX IPUMEHUMOCTH TEOpHUM, I OIHCAHUS
€CTECTBEHHO-HAYYHBIX SIBJICHUI U MTPOLIECCOB).

CucTeMHO-ACITETPHOCTHBIM TMOAX0A B Kypce (M3MKM peanau3yercs IMpekIe BCero 3a CcuéT OpraHu3aluu
AKCIIEPUMEHTAJILHON JIeATebHOCTH oOyyaromuxcs. /s 6a3oBoro ypoBHs Kypca (GU3HKU — 3TO UCIOIb30BAHUE CUCTEMBI
(pOHTANBHBIX KpPAaTKOBPEMEHHBIX 3KCIEPHUMEHTOB M JAa0OpaTOpPHBIX padoOT, KOTOpblE B MporpaMMme Mo (U3HKE
0o0BbeAMHEHBI B OOIIMH CIHCOK YYEHHUECKUX MPAKTHUYECKUX paboT. BwimeneHue B ykazaHHOM NepeyHEe J1aOOpaTOPHBIX
paboT, IPOBOAUMBIX JJII KOHTPOJISI U OLEHKH, OCYIIECTBIISETCA YYaCTHHUKAMU O0Opa30BaTENbHOIO MPOLEcca UCXONs U3
0COOEHHOCTEW TUTAHMPOBAHUA M OCHalIeHus kabunera ¢usuku. [Ipu s3TOM obecmeunBaeTcs: OBIaCHHE O0YJArOITUMUCS
YMEHUSIMU MPOBOJIUTH KOCBEHHBIE U3MEPEHUSI, UCCIEAOBAHUS 3aBUCUMOCTEH (PM3MUECKUX BEJIMYMH U TOCTAHOBKY OITBITOB
10 MIPOBEPKE MPENT0KEHHBIX THITOTES.

bonpiioe BHUMaHUE yIENsSeTCs PELICHUI0 PacuyE€THBIX M KAayeCTBEHHBIX 3ajad. [Ipu aTom miid pacy€rHbIX 3ajay
IPUOPUTETOM SIBJISIIOTCA 3a7a4d C SIBHO 3aJaHHON (PU3NYECKON MOJIENBIO, MO3BOJISIONINE PUMEHATh U3YUYEHHbBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJTHOTO pa3jiena Kypca, Tak U HHTErpUpYs 3HaHUS U3 Pa3HbIX pa3zenoB. /(s kauecTBEHHbIX 3a7a4



PUOPUTETOM SIBIISIFOTCS 3aJJaHUs Ha OOBSICHEHHE MPOTEKaHUs (PU3NIECKUX SIBJICHUN U MPOLIECCOB B OKPYKAIOIICH JKU3HH,
TpeOyroire BbIoopa GU3HUecKo MOAEIHN JUIsl CUTYallud MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ tpedoBanusimu GI'OC COO k mMarepuanbHO-TEXHUYECKOMY OOECIEUEHHUI0 Y4eOHOro mpolecca
0a30BBIN ypOBEHBb Kypca (PU3UKHN HA YPOBHE CPEIHET0 00IIero o0pa3oBaHus JTOKCH U3Y9aThCs B YCIOBUSIX TIPEIMETHOTO
kKaOuHeTa (GU3MKU WM B YCIOBUSAX MHTEIPUPOBAHHOTO KaOWMHETa MPEIMETOB €CTECTBEHHO-HAYYHOro IuKia. B kabunere
(U3HKU JOKHO OBITH HEOOXOAMMOE JIa0OpaTOPHOE 00OPYIOBAHUE JIJISl BHIIIOJIHEHNUS YKa3aHHBIX B Iporpamme 1o (usuke
YUYEHUYECKUX MPAKTUUECKHUX pabOT U AEMOHCTPALlMOHHOE 000PYyI0BaHHUE.

JlemoHCTpanoHHoe 000pyAoBaHuE (GOPMUPYETCS B COOTBETCTBUM C MPUHLIUIIOM MUHUMAJIbHOM JOCTaTOYHOCTU U
o0ecreurnBaeT MOCTAHOBKY IMEPEUMCICHHBIX B IporpamMme Mo (HU3UKe KIFOUYEBBIX IEMOHCTPAIMA JIsi MCCIEIOBAHUS
U3Yy4aeMbIX SIBIICHUN U MPOIECCOB, IMIUPUUECKUX U (DYHTaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopaTopHoe 0OOpymOBaHWE [IsI YYEHHYECKHX TMPAKTUYECKUX padoT (GopMHUpyeTcss B BHUAEC TEMaTHYECKUX
KOMIUIEKTOB M oOOecreyrBaeTcss B pacuére OJHOrO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTrnueckue KOMILUIEKTHI
1a060paTOpHOro OOOPYAOBAHUS JOJKHBI OBITH MOCTPOEHBI HA KOMILJIEKCHOM HCIOJIb30BAaHUU aHAJIOTOBBIX U IU(PPOBBIX
npuOOpOB, a TAK)KE KOMIBIOTEPHBIX U3MEPHUTENBHBIX CUCTEM B BHJIE IIM(PPOBBIX JTa00paTOPHUHi.

OCHOBHBIMH HIENIAMH U3yUeHUs (PU3UKH B 00IIEM 00pa30BaHUU SBIISIOTCS:

—  ¢opMupoBaHHE WHTEpeca W CTPEMJICHHS OOYYArOIIMXCS K HAaydHOMY HM3YYCHHMIO TPUPOJBI, Pa3BUTHE X
MHTEJUIEKTYaIbHbIX U TBOPUYECKUX CIIOCOOHOCTENH;

—  pa3BUTHE NPEJICTABICHUNA O HAYYHOM METOE MO3HAHUS U (OPMUPOBAHUE UCCIEAOBATEILCKOTO OTHOLIEHUS K
OKPY>KaIOIIUM SIBIICHUSIM;

—  (opmupoBaHHE HAy4YHOIO MHPOBO33PEHHUSI KaK pe3ylbTaTa HW3YYEHUS OCHOB CTPOCHHUS MAaTepuu U
(yHIaMEHTAJbHBIX 3aKOHOB (DU3UKH;

—  (opmupoBaHue yMeHUN OOBSCHATH SBJICHUA C WCIHOJIb30BAHMEM (PU3WYECKUX 3HAHUNW H HAYYHBIX
JI0Ka3aTeJIbCTB;

—  ¢opMupoBaHHE TPEACTABICHUA O PONM (PU3UKK IJiA Pa3BUTUS IPYTMX E€CTECTBEHHBIX HAyK, TEXHUKH H
TEXHOJIOTUH.

JlocTmkeHne STuX Imenel o0ecreunBaeTcs pelieHneM CIeNyIONNX 3a/1ad B MPOIecce U3ydeHus: Kypca GU3NKH Ha
YPOBHE CPEAHEro 001ero oopa3oBaHus:



—  npuoOpeTeHue CUCTeMbl 3HAHUU 00 00ImMX (U3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX, BKIHOYAs
MEXaHHKY, MOJIEKYJSIPHYIO (PU3UKY, AIEKTPOAMHAMUKY, KBAHTOBYIO (PH3UKY U DJIIEMEHTHI acTPOYU3UKH;

—  (opmupoBaHue yMEHUN NPUMEHATh TEOPETUYECKHE 3HAHMS JUIsl OOBSICHEHUS (PU3NYECKUX SIBICHUM B
IPUPOJIE U JJIsl IPUHATUS MPAKTUYECKUX PELICHUM B TOBCEIHEBHOM KU3HH;

—  OCBOEGHHE CIIOCOOOB pEIHICHUS pa3IuYHbIX 3aJad C SBHO 3aJaHHONW (PU3WYECKONW MOJENbIo, 3ajad,
NOJIpa3yMEBAIOIINX CAMOCTOSITENIbHOE CO3aHNe (PU3NUECKON MOJIEIN, aJIeKBATHON YCIOBUAM 33a4H;

—  TMOHUMaHUWE (PU3WYECKUX OCHOB W TMPHUHIIUIIOB JEHCTBUS TEXHUYECKHX YCTPOWCTB M TEXHOJIOTHYECKUX
IIPOLIECCOB, UX BIUSHHUS Ha OKPYKAIOUIYIO CPEAY;

—  OBJIQJICHUE METOJJaMH CaMOCTOSITEILHOT'O IUIAHUPOBAHUS U TMPOBEACHUS (PU3UUECKUX HSKCIEPUMEHTOB,
aHaIKM3a U MHTEPIpeTauu HHGOpMAaIIH, ONIPEIeSIeHUs TOCTOBEPHOCTH TOJTYUYEHHOI'O PE3YJIbTaTa;

—  CO3[1aHUE€ YCIIOBUM JUIsl pa3BUTUSL YMEHUN POEKTHO-UCCIEA0BATENbCKOM, TBOPUECKOM 1€ATETbHOCTH.

Ha uzyuyenue ¢usmku (0a30BbINi ypOBEHb) Ha YPOBHE CpeaHero oomero odpazoBanust orBogutcsi 136 yvacos: B 10
Kjacce — 68 yacoB (2 yaca B Hezieno), B 11 kimacce — 68 yacoB (2 yaca B HEEINIO).

B cBs3u ¢ kanengapasiM yueOHbIM rpadukom MBOY OCOIL Ne 1 na 2025-2026 yueOHbIii roxa:

B 10 «A», 10 «b» kmaccax - 67 dacoB. M3yyeHne mporpaMMHOI0 Marepuaia MPOUCXOTUT 3a CUET YIJIOTHEHHS
coliepKaHusi U OOBEIUHEHHUS YPOKOB «3aKOH COXpPAaHEHUS MEXaHUYECKOW JIHEPruM U «YPOK-dKCIEPUMEHT IO TEeMe
«IKCIIEPUMEHTAIILHOE OMNPE/ICTICHUE M3MEHEHUS] KMHETUYECKOM M TMOTEHIMAJIbHON SHEPruy NpPHU CKAThIBAHUU Tella IO
HAKJIOHHOW TJIOCKOCTHY, «Pe3epBHbIN ypok. Paborta ¢ Tekcramu mo teme «MexaHudeckoe IBMKeHHE» U «Pe3epBHBIN
ypok. Pabora ¢ Tekctamu no teme «Pabora. MoIHOCTE. DHEPrus»;

@opMBbI TEKYLIETO KOHTPOJIS:

— YCTHBIM KOHTPOJb: OTBET Ha IIOCTABJIEHHBIM BOIIPOC, Pa3BEPHYTHIM OTBET II0 3aJaHHOW TEME; YCTHOE
cooOIIeHne (TOKIaa) 1Mo N30paHHONW TeMe; KOMMEHTHUPOBaHKE (aHAIN3) yUeOHBIX CUTYyaIluil; 3amuTra pedepara, MpoeKTa
(TBOpUecKOit paboThI);

—  TIUCBMEHHBIM KOHTPOJIb: YNPAXKHEHUS; KOHTPOJIbHBIE, CAMOCTOSITEIbHbIC, Ja00OpaTOPHBIE M MPAKTUYECKUE
paboThI, pelieHue 3a7ad C 3aluchl0 PEIICHUS; BBIMOJTHEHUE TECTOB; OIEHWBAHME MUCHMEHHOW JOMAIIHEH paboThI,
CO3JIaHHE MPE3EHTALUU U IPYTUE BUJbI padOT, pe3yJbTaThl KOTOPBIX MPEJICTABIISIIOTCS B TUCbMEHHOM (HATJISIZIHOM) BUJIE.



[Ipennmaraemplii B mporpamMme MO (U3MKE TMEPEUYCHb Ja0OpPaTOPHBIX M TMPAKTHYSCKUX PabOT  SBISETCS
PEKOMEHIOBAaHHBIM, YYHTEINb JIeJIaeT BHIOOP IPOBEACHHUS JIaOOPATOPHBIX PAbOT U OMBITOB C YYETOM HHIAWBHUIYATbHBIX
O0COOCHHOCTEH 00yJarOIUXCHI.



COJEPXAHME OBYYEHUA
10 KJIIACC

Pasnen 1. ®u3uka u MeTOBI HAYYHOI'O O3HAHHUS

®usuka — Hayka o npupone. HayuHnele METOIBI MO3HAHUS OKpYyXKarouiero mupa. Ponb skcriepumMeHTa u Teopuu B
poliiecce MO3HaHUS IPUPOJIbI. DKCIIEPUMEHT B (QU3HKE.

MopenvpoBanue Qu3nuecKkux sBICHUW W mpoueccoB. Hayunbie rumore3pl. DPU3MUECKHE 3aKOHBI U TEOPHUH.
['panuibl npuMeHUMOCTH (PU3UYECKHUX 3aKOHOB. [IpUHIIUIT COOTBETCTBUSI.

Ponb n mecto ¢pusuku B (OpMHPOBAHWU COBPEMEHHOW HAyYHOH KapTHUHBI MUpPA, B MPAKTUYECKON NE€ATEITbHOCTH
JIIOJIEH.

Jlemoncmpayuu
AHaJIOTOBBIC ¥ ITU(POBBIC U3MEPHUTEIBHBIC MPHOOPHI, KOMIILIOTEPHBIC TATUUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxa

MexaHnueckoe nBuxkeHrne. OTHOCUTENIBHOCTh MEXAHUYECKOTO IBMKeHUA. Cucrema orcuéra. TpaekTopusi.

[lepemelienre, CKOPOCTh (CpeaHss CKOPOCTh, MTHOBEHHAasi CKOPOCTh) M YCKOPEHHE MAaTEpHUAIbHOW TOUKH, HX
MPOEKINUH HA OCH CUCTEMBI KOOpIUHAT. CI0KEHUE EPEMEILLICHHUIN U CII0KEHNE CKOPOCTEHN.

PaBHOMEpHOE M PABHOYCKOPEHHOE MPSIMOJUHEHHOE IBIKEHHE. ['paduku 3aBUCUMOCTH KOOPIWHAT, CKOPOCTH,
YCKOpPEHMUS, ITYTH U IEPEMEILIEHUS MAaTEPUAIBHON TOYKH OT BPEMEHH.

CBobOonHOe nazieHue. Y ckopeHue CBOOOTHOTO MaieHHUs.

KpuBonuueitnoe nBmxeHue. JIBU)KEHHME MATEPUAIBHOM TOYKM 10 OKPYKHOCTH C MOCTOSSHHOW MO MOIYJIIO
CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAsI CKOPOCTh. Ilepnon u yactora obpamienus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHudeckue ycTpoiicTBa M MPAKTUYECKOE MPUMEHEHHE: CIUAOMETp, JBIKEHUE CHApPSIOB, ICMHBIC U PeMEHHBIC
nepeIaym.

Jlemoncmpayuu
Mopenb cucTeMbl OTCUETA, MILTFOCTPALINS KHHEMAaTUYECKUX XapAKTEPUCTUK IBUKCHHS.



[IpeobpazoBaHue NBMKEHUMN C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO31yX€ U B Pa3pEKEHHOM IPOCTPAHCTBE.

HaGnronenue nBrkenus Tena, OpOIIeHHOT O MO/ YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenune yckopeHus CBOOOTHOTO MaICHMUS.

Hanpasnenue ckopocTy npu ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamophule pabomwl

N3ydyeHrne HepaBHOMEPHOTO IBMKEHHUS C LIEJIbIO ONPEIEIICHUS MTHOBEHHOU CKOPOCTH.

HccnenoBaHne COOTHOLIEHUS MEXAY IyTSMH, MPONUIECHHBIMU TEIOM 3a IOCIIEIOBATENIbHBIE PABHBIE MTPOMEKYTKU
BPEMEHU MPHU PABHOYCKOPEHHOM JIBUKEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3yueHne IBMKEHUS 1IapUKa B BI3KOU JKHIKOCTH.

N3yueHue nBmXeHUs Tea, OPOLIEHHOT'0 TOPU3OHTAIBHO.

Tema 2. Junamuxa

[TpuHumn otHocuTenbHOCTH ['anumes. [lepBoiii 3akoH HetoToHa. MHEpUIMAbHBIE CUCTEMBI OTCYETA.

Macca tema. Cuna. Ilpunuun cynepnosunuu cwi. Bropoil 3akoH HproToHa st MarepuaibHOM TOUYKM. Tperui
3akoH HbIOTOHA 1151 MaTepUaIbHbBIX TOYEK.

3akoH BcemupHoro tsarorenus. Cuia tsxectu. [lepBas kocmuyueckas CKOpOCTb.

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

Tpenue. Bunpl TpeHus (mokost, ckoibxeHus1, kaueHus). Cuna tperus. Cyxoe tpenue. Cusa TpeHus: CKOIbXKEHHUS U
cuna tperus nokos. Koadgduiment tpenust. Cuia CONpOTUBICHUS MPU IBUKEHUU TeJa B )KUJIKOCTH WU rase.

[TocTynarenbHOE U BpalllaTeIbHOE JIBHXKEHHE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CUJIbl OTHOCUTENIBHO OCH BpalleHus. [liedo cumel. Y ciioBUs paBHOBECUS TBEPAOTO TEA.

TexHnueckne yCTpoUCTBA U NPAKTUYECKOE MPUMEHEHUE: OAIMITHUKH, IBUKEHUE UCKYCCTBEHHBIX CITYyTHHKOB.

Jlemoncmpayuu

SIBnenue nHEpIUN.

CpaBHeHUE Macc B3aMMOJICCTBYIOIIMX TEI.

Bropoii 3axkoH HproToHa.

N3mepenue cui.

CioxeHue cui.



3aBUCUMOCTh CHJIBI YIIPYTOCTH OT AehOpMAaLIHH.

Hesecomocts. Bec Tena rmpu yCKOpEHHOM MOIBEME U T1aJICHUU.

CpaBHEHUE CUJI TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VY cioBus paBHOBecHs TBEpAOro Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydyenune nBmxeHus: Opycka o HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPY>KUHE U PE3UHOBOM 00paslie, OT uX JepopMaIiu.

HccnenoBanne ycaoBU paBHOBECHS TBEPAOIO TENA, UMEIOLIETO OCh BPAIICHUS.

Tema 3. 3aKkoHbl cOXpanenus 8 MexaHuke

WNmiynbe MaTtepuaibHOM TOYKHM (TeNa), CUCTEMbl MaTEpHUANbHBIX TOYEK. MMIynbc CHiIbl U M3MEHEHUE UMITYJIbCca
Tena. 3aKOH COXPAaHEHUS UMITYJIbCa. PEakTUBHOE IBUKEHUE.

PaGota cusnbl. MOIIHOCTD CHJTBI.

Kunernueckas sHeprusi MaTepralibHON TOUKHU. Teopema 00 n3BMEHEHUN KUHETUYECKON YHEPTUH.

[TorenuuanbHas 3ueprus. [lorenuuanbHas 3Heprus ynpyro aeopMHUpOBaHHOM NPy KUHBL. [loTeHInanpHas 3Heprus
TeJs1a BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToTeH1anbHble U HEMOTEHIMAIbHBIE CUIbl. CBs3b pabOThl HENOTEHIIMAIBHBIX CHJI C U3MEHEHUEM MEXaHWYECKOU
SHEPrur CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAHUYECKOW SHEPT UH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne yCTpOMCTBA U MMPAKTUYECKOE IPUMEHEHUE: BOJOMET, KOIIEP, NMPYKUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE IBMKEHHUE.

[Tepexoa moTeHIIMATBLHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuwl

N3ydenne abCcONOTHO HEYIIPYTOro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX HUTSHBIX MAsTHUKOB.

UccnenoBanue cBs3M pabOThl CHIIBI C M3MEHEHHEM MEXaHMYECKOW HHEpruu Teja Ha MpPUMEPE pPACTSHKEHHS
PE3UHOBOTO KI'yTa.



-10-

Pa3znen 3. MonekynsipHas (puU3MKa 1 TEPMOJUHAMUKA

Tema 1. OcHo8bl MONEKYNAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE MOJ0KEHUS MOJIEKYJISIPHO-KMHETHYECKOM TEOPUH M UX ONBITHOE 000CHOBaHUE. BpoyHOBCKOE IBMKEHHE.
Hubdysus. Xapakrep IBIKCHHUS U B3aUMOJICUCTBHSI YaCTHUI] BEMIeCTBA. MOJIEIM CTPOCHUS Ta30B, )KUIKOCTEH U TBEPIIBIX
Tel U OOBSICHEHHE CBOWMCTB BEIIECTBA Ha OCHOBE ITHX Mojelei. Macca u pasmepsl Mosiekya. KonnuecTBo BemecTsa.
[ToctrostHHast ABorajpo.

TenmoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lkana temneparyp Llenbcus.

Mopens wuneanbHoro rasza. OCHOBHOE YpaBHEHUE MOJIEKYISIPHO-KMHETUYECKOW TEOPUM HIEAIbHOrO rasa.
AOcomoTHas TeMmIepaTypa Kak Mepa CpeIHE KHHETMYECKOW SHEpPruM TEeIUIOBOro JBMKeHHsA dvacTul] rasza. lllkana
temrieparyp KenbBuna. ['a3oBble 3akoHbl. YpaBHeHue MenzaeneeBa—Knanelipona. 3akon JlanbroHa. M3omponeccel B
UJCAJIbHOM Tra3e C IOCTOSIHHBIM KOJMYECTBOM BemiecTBa. ['paduueckoe mnpeacTaBieHUE H3O0MPOLECCOB: H30TEPMa,
u30xopa, nzodapa.

TexHuueckue ycTpoicTBa U MPaKTHUYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbITHI, TOKA3bIBAIOIINE JUCKPETHOE CTPOCHHE BEIIECTBa, PoTorpaduu MOJIEKYJI OPraHUYECKUX COSTMHECHHI.

OmnpiThl 110 U PY3UHN )KUIKOCTEH U ra30B.

Monens OpOyHOBCKOTO ABUKECHHUS.

Mogens onbita ITepHa.

OnbIThI, TOKA3BIBAIOIIKNE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOICCTBUSL.

Mopaenb, WILTIOCTPUPYIOLIAs IPUPOY AaBICHUS ra3a Ha CTEHKH coCcyza.

OnbIThl, WITIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS UI€AJIbHOTO ras3a, U30MpOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

Omnpenenenue Macchl BO3JlyXa B KIACCHOM KOMHAT€ Ha OCHOBE HU3MEpeHUM 00bEMa KOMHATHI, JABICHUS U
TEMIIEPATYpPBI BO31yXa B HEW.

HccnenoBanne 3aBUCUMOCTH MEXAY HapaMeTPpaMU COCTOSHUS Pa3peKECHHOr O rasa.

Tema 2. OcHo8bl mepMOOUHAMUKU

TepmoamHamudeckas cucrema. BHyTpeHHsST SHEPTUS TEPMOIUHAMUYECKONW CHCTEMBI U CIOCOOBI €€ W3MEHEHWS.
KonuuectBo Ttemnorsl W pabora. BHyTpeHHSIT SHEprus OJHOATOMHOIO HJ€albHOro Tasza. Buasl Temonepenayu:
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TEIJIONPOBOIHOCTh, KOHBEKIIMS, H3JIydeHHE. YJIelbHas TeIIOEMKOCTh BeliecTBa. KolMuecTBO TEIIOThI  MpH
Terionepeaaye.

[Tonsitue 00 aauabatHom mpornecce. I[lepBwiii 3akoH TepMoauHamuku. [IpuMeHeHHe TIEPBOro 3aKoHa
TEPMOJMHAMUKH K n3omporeccam. [ padudeckas naTepnperanys padoThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpaTuMocTh po1ieccoB B MPUPOJIE.

TeroBbie MammuHbl. [IpUHITUTIBI IEUCTBUS TEIUIOBBIX MaliuH. [IpeoOpa3zoBaHusi SHEPTUM B TEIJIOBBIX MalllMHAX.
Koaddumment moneznoro neiictBus terioBoi mamuubl. [lukn KapHo um ero koddduimeHT mnoje3HOro IeHCTBUS.
DKOJOruyeckue npoodIeMbl TEIIOIHEPTETUKH.

TexHudeckne yCTpOHCTBA U MPAKTUYECKOE MPUMEHEHUE: [BUTaTellb BHYTPEHHEro CropaHus, OBITOBOM
XOJIOAWIbHUK, KOHAUIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH SHEPTHM Tela MPHU COBEPIICHHH PabOThI: BBUIET MPOOKH W3 OYTHUIKU MO JEHCTBUEM
CKaToro BO3/yxa, HarpeBaHue »upa B JaTYHHOU TpyOKe MyTéM TpeHus (BUIEOIEMOHCTpAIHS).

N3MeHeHne BHYTpEHHEN SHEPTHUH (TeMIlepaTypbl) Tela Ipu TeIuionepeaye.

OmneIT 10 a1abaTHOMY PACHTUPEHHIO BO3/TyXa (OTBIT C BO3YIIHBIM OTHUBOM ).

Mopenu mapoBoit TYpOUHBI, IBUTATENSI BHYTPEHHEr'0 CrOpPaHusl, pEaKTUBHOI'O JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi

N3mepeHnne yaenbHON TEMIOEMKOCTH.

Tema 3. Aepecamnvie cocmoanus sewecmea. Pazosvle nepexoovl

[TapooOpazoBanue u koHjueHcanus. Vcnapenue u kureHue. AOGCOMIOTHASE U OTHOCHUTEIbHAS BIIAXXHOCTh BO3/IyXa.
Haceimennsiit nap. Y aenbpHas TeIioTa napooOpa3oBaHusi. 3aBUCUMOCTh TEMITEpaTyphl KUTICHUSI OT JIaBJICHHUS.

Teépnoe Teno. Kpucrammuyeckue u amopdHbie Tena. AHU30TPOMHS CBOWCTB KPUCTALIIOB. JKHIKHE KPUCTAILIBI.
CoBpemennblie MaTepuansl. [InaBnenne u kpuctawiusamus. Y aenpHas Tersiora miasieHus. Cyonumarms.

VYpaBHeHME TEIIOBOrO OanaHca.

TexHu4eckre yCTPONCTBA M MHPAKTUYECKOE MPHUMEHEHHUE: TMTPOMETP U ICHUXPOMETP, KaJOPUMETP, TEXHOJIOTHUU
MOJIYYEHHUSI COBPEMEHHBIX MaTepHaIoB, B TOM YHCJIE HAHOMATEPUaIOB, 1 HAHOTEXHOJOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MApPOB.
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Kunenre npy NOHWKEHHOM JIaBJICHUH.

CriocoObI U3MEpEeHUs BIAXKHOCTH.

HaOmroieHre HarpeBaHus U TUIaBJICHHUS KPUCTAJUIMYECKOTO BEIIECTRA.
JleMoHCTpanys KpuCTasuIoB.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi

H3MepeHne OTHOCUTEIhHOM BIIaXKHOCTH BO3/TyXa.

Paznien 4. DnexkTpoguHaMuka

Tema 1. dnekmpocmamuka

Onektpuzauusi Ted. DJIEKTPUYECKUM 3apsiia. JBa BHIA 3JIEKTpUYECKUX 3apsAnoB. [IpOBOJHUKM, TUAIEKTPUKU U
NOJIYITIPOBOAHUKH. 3aKOH COXPAHEHHUSI SJIEKTPUUECKOI0 3apsia.

B3aumoperictBue 3apsgoB. 3akoH Kynona. TodedHBIM JNEKTPUYECKHM  3apsi. DJIEKTPUYECKOE  IOJIE.
Hanpsoxk€nnocte anektpuyeckoro nosist. [IpUHIUMI CyNepno3uIMy JJIEKTPUYECKUX TOoJed. JIMHMM HanpsKEHHOCTH
AIEKTPUYECKOTO TIOJIS.

PaGora cun snextpocrarnueckoro mois. [lorenmman. Paznocte morennuanoB. [IpoBOgHWUKH W AMAIEKTPUKH B
AIEKTPOCTATUYECKOM MoJjie. JIurnekTpuyeckass IpOHUIAEMOCTb.

DneKTpoEMKOCTh. KoHaeHcaTop. DIeKTpOEMKOCTD INTIOCKOTO KOHAEHCATOPA. JHEPrus 3apssKEHHOIO KOHIEHCATOpa.

TexHrnueckne yCTpOMCTBa U NPAKTUYECKOE MPUMEHEHUE: JJIEKTPOCKOI, 3JIEKTPOMETP, SJIEKTPOCTATUUECKAs 3aIUTa,
3a3eMJIEHHUE JIEKTPONPHOOPOB, KOHIEHCATOP, KOMMPOBAJILHBIN anmapaT, CTPYHHBIA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U MPUHIIUII IEUCTBUS DJIEKTPOMETPA.

B3anmopelncTBrue Ha3NEKTPU30BAHHBIX TE.

DIEKTPUUECKOE T0JIE 3aPSKEHHBIX TEll.

[IpoBOAHUKH B IEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTuuecKas 3anuTa.

JAMPAEKTPUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOMAIHW IJIACTUH, PACCTOSIHUA MEXAY HHAMH H
JIUABJIEKTPUYECKON ITPOHULIAEMOCTH.
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DHeprus 3apsiKEHHOr0 KOHAeHCaTopa.

Yyenuueckuii sxcnepumenm, i1abopamopHule pabomol

N3Mepenne 31eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Illocmosnnwlil snekmpudeckuti mox. Toxku 6 pa3nuunsvlx cpeoax

DJIEKTPUUYECKUM TOK. YCJIOBHUS CYIIECTBOBAHUS AJEKTpUUECKoro Toka. Mcrounnku Toka. Cuia toka. IlocTossHHBIN
TOK.

Hanpspxenue. 3akoH OMa 7151 ydacTKa LETH.

DIIEKTpUUYECKOE COMPOTUBIICHHE. Y IEIbHOE CONPOTHBIEHUE BemecTBa. llocienoBarenbHoe, MapajuiesibHOE,
CMEIIAHHOE COEUHEHHE MPOBOTHUKOB.

PaGota snextpuueckoro Toka. 3akon [[xoyns—JIenia. MomHOCTh JIEKTPUUECKOr0 TOKA.

DNEeKTpOJABIKYIIAs CUJIa U BHYTPEHHEE CONMPOTHUBJICHHWE HMCTOYHMKA TOKA. 3akoH Oma JjIsi MOJIHOW (3aMKHYTOM)
anekTpuueckon nenu. Koporkoe 3aMmbikanue.

DNEKTpOHHAST MPOBOAUMOCTh TBEPABIX METAUIOB. 3aBHCUMOCTH COINPOTUBICHUS METAJUIOB OT TEMIIEPATYpBhI.
CBepXIIpOBOAUMOCTS.

DneKkTpuuecKuid TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBoguuku. CoOcTBEHHas W TPUMECHash MPOBOJUMOCTb MOJYNpoBOAHUKOB. CBoiicTBa p—N-mepexoa.
[TomympoBOTHUKOBBIE TIPHUOOPHI.

DIEKTPUUYECKUN TOK B PACTBOPAX U PACIUIABAX AJIEKTPOIUTOB. DIEKTPOIUTHYECKAS JUCCOLUALNS. DIEKTPOIH3.

DNeKTpUYeCKU TOK B razax. CaMOoCTOATENbHBIA U HECAMOCTOSTENBHBIN pa3psan. Monnaus. [1nazma.

TexHuueckne yYCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, HUCTOYHHUKHU TOKA,
3JIEKTpOHArpeBaTeIbHbIe TPUOOPHI, IEKTPOOCBETUTENIbHBIE MPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYyYMHBIA IHOI,
TEPMHUCTOPHI U (POTOPE3IUCTOPHI, MOTYIPOBOTHUKOBBIN THO/, TaIbBaHUKA.

Jlemoncmpayuu

N3Mepenure cuiibl TOKa U HaMPSHKEHUS.

3aBUCHUMOCTh CONPOTUBIICHUS! UWJIMHIPUYECKUX MPOBOAHUKOB OT JIJIMHBI, IUIOMAAM MONEPEYHOrO CEYEHUs: U
Marepuarna.

CMmenianHoe COeIMHEHUE TPOBOTHUKOB.
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[IpsiMmoe wu3MepeHHe HNEeKTpOoABMKYIIEeH cuibl. KopoTkoe 3aMblKaHHWE TajlbBAHMYECKOrO JJIEMEHTa W OLEHKa
BHYTPEHHETO COIIPOTHUBIICHHUS.

3aBUCUMOCTB CONPOTHUBIICHHSI METAJIOB OT TEMIIEPATYpHI.

[IpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBou pa3psia v MPpOBOJAUMOCTb BO3yXa.

OOHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomoi

N3y4yeHne CMEMaHHoro COeUHEHUS PE3UCTOPOB.

N3mepeHne 31eKTPOABHKYILEH CHIIbI MCTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHUS.

Habutoienue anextponusa.

MexnpenmerHsle CBA3U

Nzyuenne kypca ¢usuku 0a3oBoro ypoBHs B 10 Kiacce OCYIIECTBISIETCS C YUETOM COJEPXKATEIbHBIX
MEXIIPEIMETHBIX CBA3EH ¢ KypcaMH MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meorxcnpeomemnvle nonsamus, CBSI3aHHbIE C M3YyYEHHMEM METOJOB HAyYHOIO MO3HAHUSA: SIBJIEHUE, HAYYHBIA (aKT,
TUIOTe3a, pu3ndeckas BeJIMYMHA, 3aKOH, TeOpUsl, HAOII0AEHUE, IKCIEPUMEHT, MOJIETUPOBaHUE, MO/IEb, U3MEPEHUE.

Mamemamuxa: pellieHHe CUCTEMbl YpPaBHEHU, JInHelHas QyHKIus, napadona, runepOona, ux rpauKku U CBOMCTBA,
TPUTOHOMETPUYECKUE (PYHKIHMU: CHUHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMH HA OCH KOOPJMHAT, CII0KEHNUE BEKTOPOB.

buonoecusa: mexannyeckoe JBUKEHUE B )KUBOU npupoje, 1uddy3us, 0cMOC, TEMIO0OMEH KUBBIX OPraHU3MOB (BUbI
TEIUIONEepeauH, TEIIIOBOE PAaBHOBECHE), DJIEKTPUUECKUE SBJICHUS B )KUBOU PUPO/IE.

Xumus: JTUCKPETHOE CTPOEHUE BEIEeCTBA, CTPOCHHE aTOMOB M MOJEKYJ, MOJb BEIECTBa, MOJSIpHAs Macca,
TEIUIOBBIE CBOMCTBA TBEPIBIX TEN, XUAKOCTEM W Tra3oB, 3JEKTPUYECKUE CBOWCTBA METAJUIOB, AJIEKTPOIUTHYECKAs
JUCCOLMALINSL, TaJbBaHUKA.

l'eoepacghus: BnaxXHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozus: npeoOpa3zoBaHue IBUKEHHUM C UCIIOIB30BAHUEM MEXAaHHU3MOB, YUET TPEHHUS B TE€XHHUKE, MMOAIIUITHUKHY,
UCII0JIb30BaHUE 3aKOHA COXPAHEHHUS UMITYJIbCa B TEXHUKE (paKeTa, BOIOMET U IPYrue), ABUTaTellb BHYTPEHHETO CrOpaHus,
napoBasi TypOMHa, OBITOBOM XOJIOJWIBHUK, KOHIWIMOHEP, TEXHOJOTHMH MOJYYEHHsS] COBPEMEHHBIX MaTepHUajioB, B TOM
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yyclie HAaHOMATepUajaoB, WU HAHOTEXHOJIOTMH, 3JIEKTPOCTATUYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPUOOpPOB, KCEPOKC,
CTPYHHBIN MPUHTEP, DIIEKTPOHATPEBATEIBHBIE MPUOOPHI, DIIEKTPOOCBETUTENbHBIE TPUOOPHI, TATbBAHHUKA.

11 KIIACC

Paznien 4. DnexkTpoauHaMuka

Tema 3. Macnumnoe none. IneKkmpomMacHUMHAs UHOYKYUSL

[TocTtossHHBIE MarHuThl. B3anmoaencTBre NOCTOSSHHBIX MAarHUTOB. MarHutHoe nosie. BEeKTop MarHuTHOW MHIYKIUU.
[IpuHIMI Cynepno3uLMM MarHUTHBIX Tosied. JIMHUKM MarHUTHON MHAYKIMU. KapTuHa TUHUM MAarHUTHOW MHAYKIHUM MOJS
ITOCTOSTHHBIX MarHUTOB.

MarauTHoe mMoJjie MPOBOJHHMKA C TOKOM. KapTWHa JMHUM HMHIYKIUM MArHUTHOTO IMOJs JJIMHHOTO MPSMOTO
MIPOBOJIHUKA Y 3aMKHYTOr'O KOJIBLIEBOI'O MPOBOJHUKA, KATYIIKU ¢ TOKOM. OnbIT Dpcrena. BzaumoaencTrue npoBOIHUKOB
C TOKOM.

Cuna Amnepa, €€ MOJyJIb U HalpaBJICHUE.

Cwia Jlopenna, e€ Moaynp W HampasieHue. [[BHyKeHHME 3apsyKEHHOW 4YacTUIBl B OJHOPOJHOM MAarHUTHOM IIOJIE.
Pa6ora cumnel Jlopenna.

SIBneHue dJIEKTpOMArHUTHOM WHAYKIUU. [lOTOK BeKTOpa MArHUTHOM WHAYKIMU. OJEKTPOJABUXKYIIAsS CHJa
WHIYKIHUH. 3aKOH 3JIEKTpoMarHuTHoi nuaykuun dapases.

BuxpeBoe anekTpuyeckoe moiie. IIEeKTPOABMXKYIIAA CHila UHIYKIIMKA B TTPOBOAHUKE, ABWXKYIIEMCS MOCTYNAaTEIbLHO
B OJJTHOPOJHOM MAarHUTHOM IIOJIE.

ITpaBuiio Jlenua.

NHAyKTUBHOCTD. SIBI€HNE CAMOMHIYKIIMU. DIEKTPOJABUKYIIAs CHUJIa CAMOUHAYKIIUH.

DHeprusi MArHUTHOTO TOJIS KATYIIKH C TOKOM.

DJIEKTpOMarHuTHOE TOJIE.

TexHudueckre yCTpOWCTBA M MPAKTHUECKOE MPUMEHEHUE: TIOCTOSIHHBIE  MATrHHUTBI,  JJIEKTPOMArHUTHI,
AJIEKTPOJIBUTATEb, YCKOPUTEIHU AJIEMEHTAPHBIX YaCTHIl, UHAYKIIMOHHAS TIEYb.

Jlemoncmpayuu

OmneIiT Opcrena.
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OTKJIOHEHHE 3JIEKTPOHHOI'O ITyYKa MarHUTHBIM ITOJIEM.

JIvHUM MHIYKIMHA MarHUTHOTO TTOJISL.

B3anmopelicTBue AByX NPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

[evictBue cuiel JIOpeHIa Ha HOHBI JJIEKTPOJIUTA.

SIBiIeHHE DIIEKTPOMAarHUTHOW HHIYKIUH.

IIpaBuno Jlenua.

3aBUCHUMOCTbD AJIEKTPOJIBUKYILEH CHUIIBI MHIYKIIMU OT CKOPOCTH U3MEHEHUSI MATHUTHOTO MOTOKA.
SIBneHne CaMOMHIYKIIUH.

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yyeHne MarHuTHOTO ITOJISI KATYIIKU C TOKOM.

HccenenoBanne 1eUCTBUS TOCTOSHHOIO MAarHUTa HA PaMKY C TOKOM.
HccnenoBaHue sIBIECHUSA 3JIEKTPOMATHUTHOW HHAYKIUU.

Paznen 5. Konebanust v BOJIHbBI

Tema 1. Mexanuueckue u 3nexmpomacHumHble KoaeOanusl

KonebarenpHasa cucrema. CBOOOIHBIE MEXaHMUYECKHe KojeOaHus. ['apmoHnueckue konebanus. Ilepuon, vacrora,
ammumtyga u (¢asza konebanuid. [IpyxuHHBIH MasTHUK. MareMaTuueckwii MasTHUK. YpaBHEHHE TapMOHHYECKUX
koneOanuii. [IpeBparienue 3Hepruu Npyu rapMOHUYECKUX KOIeOaHUsIX.

KoneGatenbupiii koHTyp. CBOOOAHBIE 3JEKTPOMAarHUTHbIE KojeOaHWsS B HAEaILHOM KOJIEOATEIbHOM KOHTYpE.
AHanoruss MexIy MEXaHUYECKUMU U DJIEKTPOMArHUTHBIMU KojebaHusiMu. ®opmyna TomcoHa. 3akoH COXpaHEHHUs
SHEPruu B UJ€ATbHOM KO0JIEOATEIbHOM KOHTYPE.

[IpencraBienue o 3aTyxammux KoiedaHusax. BeiHyXIeHHbIe MeXxaHnueckue konebanus. Pesonanc. BeiHyxneHHbIC
AJIIEKTPOMAarHUTHBIE KOJIEOaHUsI.

[lepemennsbiii Tok. CHHYCOMAAQNbHBI NEPEMEHHBIH TOK. MOIIHOCTh NEPEMEHHOrO0 TOKA. AMIUIUTYJHOE U
JNEHCTBYIONIEE 3HAUCHHUE CUIIBI TOKA U HAPSIHKEHUSI.

Tpancdopmarop. IIpousBoacTeo, nepegadya U noTpedIeHUE dIEKTPUUECKON SHEPTHH. DKOJOTMYECKUE PUCKU MPH
IIPOU3BOJICTBE JIEKTPOIHEPruu. KybTypa UCIIOIB30BAHUSA DIEKTPOIHEPTUH B IOBCEAHEBHOM KU3HU.
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TexHuueckue ycTpoWCTBa U MPAKTUYECKOE MPUMEHEHHE: JIEKTPUUYECKUN 3BOHOK, F€HEPAaTOp MEPEMEHHOI0 TOKa,
JIMHUU 3JIEKTporepeaay.

Jlemoncmpayuu

HccnenoBanne nmapaMeTpoB KoJeOaTEIHbHOU CUCTEMBI (TIPYKUHHBIA WU MAaTEMaTUICCKUN MASTHHUK ).

Hab6nronenue 3aTyxaromux KoiaeOaHuid.

HccnenoBanre CBOMCTB BBIHYXJACHHBIX KOJIEOaHUM.

Habmronenne pe3onanca.

CB0OOIHBIE 2JIEKTPOMArHUTHbIE KOJICOaHUSI.

OcuuiorpaMMsbl (3aBUCUMOCTH CUJIbI TOKA U HANIPSDKEHUS] OT BPEMEHH ) JUIsl 3JIEKTPOMATrHUTHBIX KOJieOaHUH.

Pe3oHaHc mpu nmociien0BaTeNbHOM COEIMHEHNUN PE3UCTOPA, KAaTYIIKU MHIYKTUBHOCTH U KOHJIEHCATOPA.

Mojienps TUHUM 3JIEKTpONepeadHn.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia MaJIbIX KOJI€OAHUN I'py3a Ha HUTU OT JIJTMHBI HUTU U MAcChl Tpy3a.

HccnenoBaHne MEPEMEHHOIO0 TOKa B LENUM W3 MOCIEAOBATENBHO COEIMHEHHBIX KOHAEHCATOpa, KaTyIIKd U
pe3ucropa.

Tema 2. Mexanuueckue u 31€KMpOMACHUMHbBIE GOIHbI

MexaHnuueckue BOIHBI, yciaoBus pacnpoctpaHeHus. [lepuon. CkopocTh pacnpocTpaHEHUs U JIJIMHA BOJIHBI.
[Tonepeunsie u npoaoabHBIE BOJIHBL. MHTepdepenus u Audpaxkiys MEXaHH4ECKUX BOJIH.

3Byk. Ckopoctb 3ByKa. ' pomkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUSI U3JTyUYEHHUS SJIEKTPOMAarHUTHBIX BOJH. B3aumHas opueHrtanus BeKkTopoB E, B,
V B oanekrpomMarHuTHOM BoiHEe. CBONCTBAa 3JEKTPOMATHUTHBIX BOJH: OTpPAXXEHUE, NpeOMIICHHE, MOIsSpU3anus,
mudpakuus, uarepdeperimsa. CKopocTh dJEKTPOMArHUTHBIX BOJIH.

[[Ixana >MeKTPOMAarHUTHBIX BOJH. [I[pruMeHeHre 2JIeKTPOMArHUTHBIX BOJTH B TEXHHUKE U OBITY.

[IprHIHANBI paguoCBA3U U TeNeBUACHUS. Panqnonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPY’KAIOIIECH Cpebl.

TexHudeckre YyCTpONUCTBA U TMPAKTUYECKOE TMPUMEHEHUE: MY3bIKaJbHbIE WHCTPYMEHTHI, YJIbTPa3ByKOBas
JIMAarHOCTHKA B TEXHUKE U MEIUIIMHE, paJap, paIuonpuéMHUK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neus.

Jlemoncmpayuu
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OO6pa3oBaHue U pacHpOCTPAHEHHUE MOMEPEUHBIX U MPOI0IHHBIX BOJIH.

Konebmromeecs Te10 Kak UCTOYHHK 3BYKa.

Hab6nronenue orpakeHus ¥ MPeIoMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenune naTepdepennnm u qudpakiinn MEXaHUIECKUX BOJIH.

3BYKOBOI pE30HAHC.

HaOntonenue cBs3u IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOM U YaCTOTOM KOJIEOaHUH.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpPaKEHHE, TMpelIoMIIeHHe, MOospu3amnus, AuQpaxims,
uHTephEepeHIIUS.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMoiMHEHOE pacpOCTpaHEHUE CBETa B OJHOpOIHOM cpene. JIyu cBera. TodeuHsblid
MCTOYHHUK CBETA.

OTtpakeHue cBera. 3aKOHBI OTpakeHUs cBeta. [locTpoenne n300pakeHuil B TUIOCKOM 3epKaJie.

[Ipenomienue cBera. 3aKOHBI MPETOMIICHHS CBeTa. AOCONIOTHBIN MOKa3aTenb npenomieHus. [lonHoe BHyTpeHHEe
oTpaxkeHue. [IpenenbHbIid yroi IoJIHOr0 BHYTPEHHETO OTPAXKEHHUS.

Hucnepcus ceeta. CinoxHbIi coctaB Oenoro cseta. [er.

Cobuparoiue U pacceuaroiye JuH3bl. ToHKas auH3a. DOKycHOE paccTosiHUE U ONTUYECKas CHiIa TOHKOM JIMH3BI.
[TocTpoenue nzo0paxeHuii B COOMPAONINX M pacCeUBaOMIUX JMH3ax. DopMysia TOHKOW JIMH3BL. YBEIUYEHUE, JaBAEMOE
JIVMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKOU ONTUKH.

BonnoBas onrtuka. Mnatepdepennus cBera. KorepeHTHbie HUCTOYHUKH. YCIOBUS HaOMIOEHUS MaKCUMYyMOB H
MHUHHUMYMOB B UHTEP()EPEHIIMOHHON KapTUHE OT ABYX CMH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuus cpera. [udpakiumonHas pemérka. YcioBue HAONIOACHUS TJIABHBIX MAaKCUMyMOB TpU TaJeHUU
MOHOXPOMAaTUYECKOr0 CBeTa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue ycTpoicTBa W MPAKTUYECKOE MPUMEHEHHWE: OYKH, Jyma, Qoroanmapar, MPOEKIMOHHBIN ammapar,
MHUKPOCKOT, TEJIECKOI, BOJIOKOHHAsI ONTHKA, TU(PPaKIIMOHHAS PEIIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpsiMmonuHelHOE pacpOCTpaHEHHE, OTPAKEHUE U MTpesioMiIeHUe cBeTa. OnTuieckue npudopsl.



-19-

[TonHoOe BHyTpeHHEe oTpakeHue. Moenb CBeToBOAA.
HccnenoBanue cBOMCTB M300pakeHUI B JIMH3AX.
Mopenu MUKpOCKoOIa, TeJIeCKona.

Hab6nronenune naTepdepenHnm cBera.

Hab6nronenne nudpakimm ceera.

HaOnronenue nucnepcuu cBera.

[TonydeHue cieKkTpa ¢ MOMOIMIbIO MPU3MBI.
[Tony4yeHue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEHIETKY.
Habnronenue noiasipu3annu CBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomol
N3mepeHune nokaszaTesns NpeaoMIIeHHs CTEKIIA.
HccnenoBanne cBOMCTB N300paKeHUH B JIMH3AX.
Ha6nronenue nucnepcuu cBera.

Paznen 6. OCHOBBI CliEIMAIBHON TEOPUU OTHOCUTEIBLHOCTH

['panuilbl NPUMEHUMOCTH KJIACCHMYECKOM MexaHuku. [locTynaTel crnenuanbHOW TEOPUU OTHOCUTEIBHOCTH:
WHBAPUAHTHOCTH MOJYJISl CKOPOCTU CBETA B BAKyyM€, IPUHIUIT OTHOCUTEILHOCTU DUHIITEHHA.

OTHOCUTETBLHOCTh OHOBPEMEHHOCTH. 3aMe/IJIEHNE BPEMEHHU U COKPAIIEHUE JIJTUHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKON YACTHUIIBI.

CBs13b Macchl C SHEPTUEHN U UMITYJILCOM PEISITUBUCTCKOMN YaCTUIbl. DHEPIHUs TOKOSI.

Paznen 7. KBanroBas ¢gusnka

Tema 1. Dnemenmul K6AHMOBOU ONMUKU

®oronbl. Dopmyna [lnanka cBs3u 3HEPrUM POTOHA C €r0 YACTOTON. DHEPTHUsl U UMITYJIbC (POTOHA.

OtkpeiTe u wuccnenoanue ¢orodrpdexra. OnbiTel A. I'. CroneroBa. 3akoHwsl (oTodddekra. YpaBHEHHE
Oiinmreina s porodddexra. «Kpacnas rpanuia» Gorodddekra.

JaBnenue ceera. OnbiThl I1. H. JleGenena.

XUMHUYECKOE JICVCTBUE CBETA.
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TexHuueckre yCTpOMCTBa W TNPAKTUYECKOE MpUMEHEHUe: (OTo3IeMeHT, (OTOAAaTUYMK, CONHE4Has Oaraped,
CBETOJUOL.

Jlemoncmpayuu

®oTo3¢(HeKT Ha YCTAaHOBKE C MIMHKOBOM IJIACTUHOM.
HccnenoBanue 3akoHOB BHelTHEro hotodddekra.
Cseronuon.

Conneunas Gatapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pesepdopaa no paccesinuio o -yactuil. [Inanerapuas moaens atoma. [loctynaTe
bopa. U3nydyenue u nornomeHre GOTOHOB MpHU MEpPEXoje aToMa ¢ OJTHOT'O YPOBHS SHEPTUM Ha Apyroil. Bumbl criekTpos.
Cnektp ypoBHEHN SHEPrUU aTOMa BOJIOPO/A.

BostHoBBIE cBOMICcTBA yacTull. BosHel ne bpoinsa. KopnyckyasspHO-BOITHOBOU J1yaan3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3J1yUYCHHE.

TexHu4ecKkne yCTpoMCTBa U MPAKTUUYECKOE MPUMEHEHUE: CIIEKTPAIbHBIN aHAIU3 (CHEKTPOCKOIT), Jia3ep, KBAHTOBBIM
KOMIIBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HaOntonenve TMHENYATHIX CIIEKTPOB U3ITYUCHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

Ha6nronenue nuHeiyaToro cekrpa.

Tema 3. Amomnoe s10po

DKCIEPUMEHTHI, JIOKA3bIBAIOIINE CI0XKHOCTh CTpoeHus siapa. OTkpbiTUe paguoakTuBHOCTU. OnbIThl Pesepdopaa mo
OTIPEJICICHUIO COCTaBa pajJuoOaKTUBHOrO wu3mydeHus. CBoiictBa anb(da-, Oera-, ramma-usnydeHus. BiusHue
PaJMOaKTUBHOCTU HA )KUBBIE OPTraHU3MBI.

OTtkpbiTHE TIpOTOHA U HeWTpoHa. HyknonHas mogens siapa ['eiizenoepra—MBanenko. 3apsa sapa. MaccoBoe 4ucio
sapa. U3otormsl.
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Anbda-pacnaa. DNeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnai. ['amma-usnydeHnue. 3aKOH paJlMOaKTUBHOI'O pacnaja.

DOHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledekT macchl sipa.

SnepHeie peakuuu. [leneHue u cuHTE3 SAep.

Anepubiii peakrop. Tepmosiaepubiii cuHTe3. [IpoOiaemMbl U NMEPCHEKTHUBBI SAEPHONM IHEPreTUKH. DKOJIOTMYECKUE
ACIIEKTHI AIEPHOU YHEPTETUKHU.

DneMeHTapHbIe YacTULbl. OTKPBITHE O3UTPOHA.

Mertozb! HaOMIOAEHUS U PETUCTPAIK 3JI€MEHTAPHBIX YaCTHII.

®dyHaameHTanabHblEe B3aUMOAecTBYs. EqUHCTBO (pnu3nuecKoil KapTUHBI MUpa.

TexHuueckne yCTpoMCTBa U NPAKTUYECKOE MPUMEHEHUE: I03UMETP, Kamepa BUIIbCOHa, sIAEpHBIN PEAKTOpP, aTOMHAS
6omo0a.

Jlemoncmpayuu

CuéTuMK MOHU3UPYIOIIMX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomoi

HccnenoBanue TPEKOB YacTHI] (110 TOTOBBIM (poTorpadusim).

Paznen 8. DineMeHTHI aCTpOHOMHUH U aCTPOPUZUKHU

Dranbl pa3BUTHs acCTpOHOMUH. [ [puKiiagHOE 1 MUPOBO33PEHUYECKOE 3HAUEHNE ACTPOHOMMUM.

Bun 3B&3qnoro Heba. Co3Be3nus, SpKue 3BE3IbI, MIAHETHI, UX BUIUMOE JBIKEHUE.

Conneynas cucrema.

Connue. ConmHeyHast akTUBHOCTh. Mctounuk sHeprun ConHua M 3BE3M. 3BE3IbI, UX OCHOBHBIE XAPAKTEPUCTUKH.
Jlnarpamma «CHEKTpaJbHBIA KJIACC — CBETUMOCTB». 3BE3NBI TJIABHOW ITOCIENOBATEIBHOCTU. 3aBUCHMOCTh «Macca —
CBETHUMOCTB» ISl 3BE3] IJIaBHOM ITOCJIENOBATENbHOCTU. BHyTpeHHee crpoeHue 3BE34. COBpPEMEHHBIE NPEACTABICHUS O
MPOUCXOXKAECHUU U 3BOJIOIMU CoHIIA U 3BE3/1. DTallbl ’KU3HU 3BE3]L.

Mineunbiii Ilyte — nHama Tanaktuka. Ilomoxkenne u aBwxkeHune ConHua B ['amaktuke. Tumbl ranakTHk.
Pagnoramaktvku u kBazapsl. UEpHBIE OBIPHI B sA/Ipax rajlaKTHK.

Bcenennas. Pacmupenue Bceenennoil. 3akon Xa06ia. Pasberanue ramaktuk. Teopusi bonbiioro B3phiBa.
PenukroBoe nznyyenue.

Macmtabnas ctpykrypa Beenennoit. MeraranakTuka.
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Hepemménnbie mpobieMbl aCTPOHOMUMU.

Yyenuueckue nabnooenus

HaGnronenust HEBOOPYKEHHBIM TJ1a30M C HUCIHOJIB30BAHMEM KOMIBIOTEPHBIX TPUIOKEHUN [JIs1 ONpEeIICHHUs
MOJI0KEeHUST HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3usi CeBEPHOIo MOMyIIApHsl U IPKUE 3BE3BI.

Ha6nronenus B Teneckon Jlynsl, mianer, Mneuynoro [Tyru.

Oo6o0u1aroiee NOBTOPEHUE

Ponb ¢usnku u acTpOHOMUHN B SKOHOMUYECKOM, TEXHOJIOTHYECKOM, COITMATBHOM U 3TUYECKOH chepax NesTeTbHOCTH
YelioBeKa, pojib U MECTO (PU3MKU U aCTPOHOMHUHU B COBPEMEHHON Hay4dHOW KapTUHE MHpa, poib (PU3NYECKON TEOpPHUH B
(opMHUpOBaHMU TPEICTABICHUNA O (PU3MUECKOM KapTUHE MHUpa, MECTO (PU3NYECKOM KapTUHBI MUpa B OOLIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEACTABICHUN O IPUPO/IE.

MexnpenmerHsle CBA3U

Nzyuenne kypca ¢uszuku ©0a3oBoro ypoBHs B 11 Kiacce ocymIecTBIsSieTCS € YY€TOM COJEpKaTeIbHbIX
MEXIPEIMETHBIX CBI3€l ¢ KypcaMu MaTeMaTUKH, OMOJIOTHH, XUMUU, Teorpauu U TEXHOJIOTHH.

Meorxcnpeomemnvle nonsamus, CBSI3aHHbIE C M3YyYEHHMEM METOJOB HAyYHOIO MO3HAHUSA: SIBJIEHUE, HAYYHBIA (aKT,
TUIOTE3a, pU3ndecKkas BeIMUnHa, 3aKOH, TeOpusi, HAOII0ACHHUE, IKCIEPUMEHT, MOJCIIUPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pemieHUE CUCTEMBbl YpAaBHEHUM, TPUTOHOMETPUYECKHE (YHKIHMH: CUHYC, KOCHMHYC, TaHI€HC,
KOTaHI'€HC, OCHOBHOE TPUI'OHOMETPHUUYECKOE TOXKIECTBO, BEKTOPBI U UX MPOEKIUN HA OCU KOOPAUHAT, CI0KEHUE BEKTOPOB,
IPOU3BOJIHBIE JIEMEHTAPHBIX (PYHKIMI, MPU3HAKK MMOAO00USI TPEYTrOJIbHUKOB, ONpEAEIeHHE TUIOMAAN IIOCKUX Guryp u
o0BEMa Tell.

buonocus: snekrpuyeckue sBICHUS B XKUBOU NMPUPOJIE, KoJeOAaTeIbHbIE ABMXKEHUS B KUBOU MPUPOJIE, ONTUYECKUE
SBJIEHUS B JKUBOM NPUPOJE, AEUCTBUE PAIUALIMKU HA KUBBIE OPTaHU3MBI.

Xumus: CTpOGHHE aTOMOB WU MOJIEKYJ, KpPUCTAJUIMUECKas CTPYKTypa TBEPIBIX TeJl, MEXaHU3Mbl O0Opa3OBaHUs
KPUCTAITIMYECKOU PELIETKH, CIIEKTPAJIbHBIN aHAJIU3.

l'eocpachusi: MarHuTHBIE MOJIOCA 3€MJIM, 3al€KH MArHUTHBIX pPyd, (OTOChEMKA 3€MHOW IOBEPXHOCTH,
IIPEACKA3aHUE 3EMIIETPSICEHUN.

Texnonoeus: NUHUW DIEKTPOIIEpENay, FEHEPATOp NHEPEMEHHOIO TOKA, 3JIEKTPOABUraTelb, WHAYKLUMOHHAsA IE€Yb,
pagap, paauMoOnpUEMHUK, TENEBH30p, aHTEeHHa, TeiedoH, CBU-meub, NMpOEKIMOHHBIN ammapaT, BOJOKOHHAs OITHKA,
conHeyHas Oarapes.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOro npenMera «Du3nkay Ha ypoBHE cpenHero oomero oopazoBanus (0a30BbIid YPOBEHB) JTOKHO
00eCTIeUNTh JOCTHKCHHE CIICTYIONINX JTMYHOCTHBIX, METAMPEAMETHBIX U MTPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB.

JIMUHOCTHBLIE PE3VYJIBTATDI

JImaHOCTHBIE PE3YNIbTAThl OCBOCHUS yueOHOro npeamera «Du3nkay HOMHKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH
00y4arommxcsi PyKOBOJCTBOBAThCA C(HOPMUPOBAHHOW BHYTPEHHEH MO3UIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIMi, MO3UTHUBHBIX BHYTPEHHUX YOEKIEHHI, COOTBETCTBYIOUIUMX TPAJUIMOHHBIM IEHHOCTSIM POCCHUMCKOTO
0OLIECTBA, PACIIUPEHUE KMU3HEHHOTO OMbITAa U OIbITa JEITEIbHOCTH B MPOLIECCE peain3allid OCHOBHBIX HAampaBlICHUN
BOCIIUTATENIbHON IEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaxxaaHCKOr0 BOCIIUTAHUS :

c(OpMHUPOBAHHOCTH T'PAXKIAHCKON MO3UIIMKM 00YYAIOLIErocss Kak akTUBHOI'O U OTBETCTBEHHOT'O WJieHA POCCUHUCKOIO
00I1IeCTBA;

MPUHATHE TPATUIMOHHBIX O0IIEYEIOBEYECKUX TYMAHUCTUYECKHUX U JEMOKPATHUECKUX [IEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO JI€ATEIBbHOCTh B HHTEpecax TIPaKJAaHCKOro OOIIeCTBa, y4acTBOBATh B
caMoyIIpaBJeHUU B 00pa30BaTeNbHON OpraHU3allnu;

YMEHHE B3alMOJIEMCTBOBATH C COLIMAIbHBIMU MHCTUTYTAaMU B COOTBETCTBUU C UX (DYHKIIUAMH U HA3HAUCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NaTpuOTUYECKOr0 BOCTIMTAHMUSL:

c(OpMHUPOBAHHOCTH POCCUNUCKON MPAKIAHCKON UAEHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHUE K TOCY/IapCTBEHHBIM CUMBOJIAM, JOCTIKCHUSAM POCCHUMCKUX YUYEHBIX B 00JaCTH (PU3UKH U
TEXHHUKHU;

3) IyXOBHO-HPABCTBEHHOI'O BOCITUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, ’TUYECKOTO TIOBE/ICHMUS,;
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CIIOCOOHOCTh OLIEHMBATh CUTYallMl0 W MPUHUMATh OCO3HAHHBIE pEHICHUS, OPUEHTUPYSACh HA MOpaIbHO-
HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B ACSATEIIBHOCTH YUYEHOIO;

OCO3HAaHME JIMYHOTO BKJIaJ[a B TOCTPOCHUE YCTOMUYMBOTO OyAyIIEro;

4) 3cTETU4YECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOLIEHHE K MUPY, BKIIIOUasi 3CTETUKY HAyYHOTO TBOPUYECTBA, MPUCYIIEro (U3NYECKOM HayKe;

5) Tpy10BOr'0 BOCIIUTAHUS :

MHTEpeC K pa3InyHbIM chepam npodecCHoHaIbHON ASSITENbHOCTH, B TOM YHUCIIE€ CBA3aHHBIM C (PU3UKON U TEXHUKOM,
yMEHHUE COBEPIIATh OCO3HAHHBIN BHIOOp OyyIlel Mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHbBIE TJIAHBI;

TOTOBHOCTb M CLIOCOOHOCTh K 00Opa30BaHUIO U caMOOOPa30BaHMIO B 00JaCTH (PM3UKHU HA MPOTSKEHUU BCEU KU3HH;

6) PKOJIOTUYECKOTO BOCTTUTAHMUS:

c(OpMHUPOBAHHOCTH IKOJIOTMYECKOUN KYJIbTYpPbl, OCO3HAHKE II100aTBHOT0 XapaKkTepa 3KOJIOrMUYECKUX MpodIeM;

IJIAHUPOBAHUE U OCYIIECTBIIEHUE ICMCTBUM B OKPYXKAIOIIEH Cpelie HA OCHOBE 3HAHHUS LIEJIE YCTOMYMBOIO Pa3BUTHS
YEJIOBEYECTBA;

pacIIMpEHUe ONbITa AEATENbHOCTH SKOJIOTMYECKON HAPaBICHHOCTH HA OCHOBE UMEIOUIUXCS 3HAHUMN 10 (PU3HKE;

7) LEHHOCTH HAYYHOT' O O3HAHUS:

c(OpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3NYECKON HAYKHU;

OCO3HAaHUE IIEHHOCTH HAay4YHOW JeATEIbHOCTH, TOTOBHOCTh B TMpOILIECCE HU3YYEHUS (U3HKU OCYILIECTBISATH
IIPOEKTHYIO U MCCIIEIOBATEIBCKYIO NESITENbHOCTh UHANBHUIYAJIbHO U B TPYIIIIE.

METAIIPE/IMETHBIE PE3VJIbTATHI

[To3HaBaTenbHbIC YHUBEPCAJIbHBIC YUCOHBIC IEUCTBUS

ba3oBrie normueckue AeiCTBUA:

CaMOCTOSITEILHO (hOPMYJIMPOBATh M aKTYaTU3UPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE,

ONPENENATh LENU AEATEIIbHOCTH, 33aBaTh MAPAMETPHI U KPUTEPHUU UX JOCTUKCHUS;

BBISBJISITH 3aKOHOMEPHOCTH M TIPOTHBOPEUHS B paCCMaTPUBACMBIX (DH3UUECKUX SBIICHUSIX;

pa3palarpiBaTh IUIAH PEIICHHS TPOOJEeMbl C Y4ETOM aHaiM3a MMEIOIIUXCA MaTepUAIbHBIX U HEeMaTepHaIbHBIX

pPECypCoB;
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BHOCUTh KOPPEKTHUBBI B JEATEIHHOCTH, OIICHWBATh COOTBETCTBHE pE3YJIbTATOB IIEIsIM, OIICHHUBATH PHCKHU
MOCIIE/ICTBUN JESTEIHHOCTH;

KOOPJAMHHUPOBATh W BBINOJHATH pabOTy B YCIOBUSAX pEAIBHOTO, BHUPTYAJIbHOTO H KOMOMHHPOBAHHOTO
B3aUMOJCUCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIeM.

ba3oBbie nccaenoBaTebCKUe ACHCTBUS:

BIIAJICTh HAYYHOW TEPMUHOJIOTHEH, KITFOYEBBIMH MMOHATUSAMH M METOAaMU (M3UUECKON HAYKH,

BJIQ/ICTh HABBIKAMHU y4eOHO-HCCIIEI0BATEIHCKON U MPOEKTHON NEATEIHHOCTH B 00JacTH (PU3UKH, CTIOCOOHOCTHIO U
TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOMCKY METOOB peIIeHuss 3amad (U3HUECKOro COACpPXKAHUSA, MPUMEHEHHUIO
Pa3IMYHBIX METOJOB ITO3HAHUS;

BIAJCTh BHUJAMHU JEATEIHLHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUS, €r0 HHTEpIpPETaIllud, MpPeoOpa3oOBaHUI0 U
NPUMEHEHUIO B PA3NIMYHBIX YUEOHBIX CUTYAIHSIX, B TOM YHCIIE TIPH CO3/IaHUH YIEOHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBJISITH IPUYMHHO-CIICJCTBEHHBIE CBS3H M aKTYAITHM3UPOBATh 33]1aqy, BBIIBUTATh TUIIOTE3Y €€ PEIIeHUs, HAaXOAHUTh
apryMEHTHI JIJIs JOKAa3aTeIhCTBA CBOMX YTBEP)KICHUM, 3a/1aBaTh TapaMETPhl M KPUTEPUHN PEIICHHUS,

aHAJIM3UPOBATH TOJIYYCHHBIC B XOJ€ PEIICHUS 3aJaydl Pe3yNbTaThl, KPUTHUECKH OIEHUBATh UX JOCTOBEPHOCTD,
IIPOrHO3UPOBATHh H3MEHEHNE B HOBBIX YCIIOBHSX;

CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a7a4d B 00PA30BATEIBHOU ACSITEIHHOCTH, B TOM YHCIIC MPU HU3YYCHUH
buzuku;

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

YMETh IEPEHOCUTD 3HAHUS MO (PU3UKE B MPAKTUUECKYIO 00JIaCTh )KU3HEAEATEIHbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXOIbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE AIbTEPHATUBHBIE PEIIICHHS.

Pabota ¢ undopmanuei:

BNIAJCTh HABBIKAMHM TIONy4YeHHs] WHGOpMaIuu (DU3UIECKOTO COACpKAHUS €3 HMCTOYHUKOB pa3HBIX THIIOB,
CaMOCTOSITEIILHO OCYIIECTBIISATh TMOUCK, aHAIM3, CUCTEMAaTHU3AIMI0 U MHTEPIIPETAIINI0 MHPOPMAIIMK PA3TMYHBIX BUIOB U
dbopM IpeacTaBICHNUS,

OLIEHUBATh JOCTOBEPHOCTHh HH(OPMAIIHH;
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UCIIOIb30BaTh CpEJACTBAa HH(DPOPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHM B PEIICHUHW KOTHUTHUBHBIX,
KOMMYHUKATUBHBIX M OpPTaHU3AIMOHHBIX 3a/ad C COOJNOJICHHEeM TpeOOBaHUN JPrOHOMUKH, TEXHUKH OE€30MacHOCTH,
TMTUEHBI, peCypCcocOepeKeHus, MIPaBOBbIX U ATUYECKUX HOPM, HOPM MH(OPMAIIMOHHON O€30aCHOCTH;

CO3/1aBaTh TEKCTHI (PM3MUYECKOTO COJACp)KaHUS B Pa3NUYHbIX ¢opmaTax ¢ y4€TOM Ha3HAYeHHS HHYOpMAIMH H
[EJICBOM ayIUTOPUH, BEIOUpasi ONTUMAIBHYIO (POpMY MPEICTABIICHUS U BU3yalIU3aIliH.

KoMMyHUKaTHBHBIE YHUBEPCAIbHbIE YUEOHbIE 1EUCTBUS:

OCYILECTBIIATH OOIIEHNE Ha YPOKax (PU3UKHU U BO BHEYPOUHOU JEATEIBHOCTH;

pacno3HaBaTh MPEANOCHUIKMA KOH(MDIMKTHBIX CUTYAalUN U CMATYaTh KOH(PJIUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOYKY 3PEHHUS C UCIOJIb30BAHUEM SA3BIKOBBIX CPEICTB;

IOHHMMATh U UCMOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U MHAUBUAYAJIbHON padoTHI;

BBIOMpPATh TEMATHKY M METOJbl COBMECTHBIX JIEUCTBHM C y4ETOM OOIIMX HMHTEPECOB M BO3MOYKHOCTEH KaKIOTO
YJleHa KOJUIEKTHBA;

MIPUHUMATh LIEJIM COBMECTHOM NIEATEIBHOCTH, OPraHU30BbIBATh U KOOPAWHUPOBATH ACHCTBUS IO €€ NOCTUKECHHIO:
COCTaBJIATh IUIaH JCHCTBHM, pacmpeiensiaTh poiad C y4ETOM MHEHUH YYaCTHHKOB, OOCYXJAaTh pe3yJbTaThl COBMECTHOMN
paboTHI;

OLICHMBAaTh KAa4€CTBO CBOEr0 BKJIA/Ja W Ka)XJOr0 yYaCTHHKA KOMaHAbl B OOLIMI pe3ynbTaT MO pa3pabOoTaHHBIM
KPUTEPUSM;

IIPEAJIaraTb HOBBIE MPOEKTHI, OLIEHUBATh UJICU C MMO3UIIMU HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBIISITh TO3UTUBHOE CTPATETMYECKOE IIOBENCHUE B PA3IMYHBIX CUTYalUAX, NPOSABIATH TBOPYECTBO U
BOOOpakeHUe, ObITh NHUIIUATUBHBIM.

PerynsTuBHble YyHUBEpCAJIbHbIE YUEOHBIC IEUCTBUS

Camoopranuzanus:

CaMOCTOSITEIbHO OCYIIECTBISATh TMO3HABATEIBHYIO NESITEIBHOCTh B 00JAaCTH (PU3UKKM M ACTPOHOMHHU, BBISIBISTH
po0JIeMbl, CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEILHO COCTABJISAThH IUIAH PEIICHUSI PACUETHBIX U KAYECTBEHHBIX 3a/1a4, IJIaH BHIIIOJHEHUS MPAKTUYECKON
paboTHI C YIETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MTPEATIOYTCHUH;
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JaBaTh OIICHKY HOBBIM CHUTYAIlHsIM;

pacHIMpATh paMKH Y4eOHOr0 MpeMeTa Ha OCHOBE JIMUHBIX MPEIITOUYTESHUN;

JIeNiaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTD 32 PEILICHUE;

OILICHUBATh IPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO M TPOSBICHUIO APYIUIIMU B 00JacTH (U3UKU, MOCTOSHHO TOBBIIIATH CBOM
00pa3oBaTeIbHBIN U KYyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJTb, YMOIIMOHATLHBIN HHTEIJICKT:

JIaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTh, OIIEHUBATH COOTBETCTBUE PE3YJIHTATOB
TEISIM;

BJIAJCTh HABBIKAMHU IIO3HABATEIBHOM pEQIEKCMU KaK OCO3HAHMS COBEPIIAEMBIX JACHCTBUNH U MBICIUTEIBHBIX
TIPOIIECCOB, UX PE3YIHTATOB M OCHOBAHUI;

MCIIOJIb30BaTh IPUEMBI pedICKCHU TSl OIIEHKH CUTYaIlMd, BEIOOpa BEPHOT'O PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATDH PEIICHUS 10 UX CHUYKEHHUIO;

MPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX MPU aHAJIN3€ PE3YIbTATOB JEATEIHLHOCTH,

MPUHUMATH ce0sl, TOHUMast CBOU HEJIOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apPTYMEHTHI IPYTUX TPH aHAJU3€ PE3YIbTATOB JICATCILHOCTH;

MPU3HABATH CBOE MPABO M MPABO APYTUX HA OMIMOKH.

B mnponecce nocTukeHUs] JTUYHOCTHBIX PE3YIbTAaTOB OCBOCHMSI MPOrpamMMmbl MO (PU3MKE M YPOBHS CPEIHETO
oOimero oOpa3oBaHUs y OOYYalOIIMXCS  COBEPIICHCTBYETCS AMOIMOHAIBHBIA  HMHTEIJIEKT, MpPEArnojararoiniui
c(hOpMHPOBAHHOCT:

CaMOCO3HaHMS, BKIIIOYAOIIETO0 CIIOCOOHOCTh MOHUMAaTh CBOE AMOIMOHAILHOE COCTOSHHUE, BHJICTh HAIIPaBICHUS
pPa3BUTHS COOCTBEHHOM IMOITMOHAIBHOM Chephl, OBITh YBEPEHHBIM B ceO¢;

caMOpEryJupoBaHusi, BKIIOYAIOIIET0 CaMOKOHTPOJIb, YMEHHUE NPUHUMATh OTBETCTBEHHOCTHh 3a CBOE MOBEACHUE,
CITOCOOHOCTH aTaITUPOBATHCS K SMOITMOHALHBIM U3MEHEHHSIM U TIPOSIBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIFOYAIONIEH CTPEMIICHUE K JOCTHKEHUIO 1IEJH U YCIeXy, ONTHUMHU3M, HHUITUATUBHOCTD,
YMEHHUE IEUCTBOBATh UCXO/ U3 CBOMX BO3MOKHOCTEW;

OMIATUH, BKJIIOYAIOMIEH CIOCOOHOCTh IOHUMATh 53MOIMOHAIBHOE COCTOSHUE [IPYrUX, YYUTHIBATH €ro IMpHu
OCYIIECTBICHUH OOIIEHUS, CHOCOOHOCTh K COYYBCTBHUIO U CONEPEIKUBAHUIO;
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COIMAJIbHBIX HABBIKOB, BKIIIOYAIOUIUX CIOCOOHOCTh BBICTPaMBaTh OTHOIICHUS C JPYTUMH JIFOJbMHU, 3a00TUThCH,
MPOSIBIIATh HHTEPEC U Pa3peiiaTh KOH(IUKTHI.

[MPEAMETHBIE PE3VYJIbTATHI

K xonmy oOyuenus B 10 kjacce mnpenMeTHbIe pe3ylbTarbl Ha 0a30BOM YpPOBHE JOJKHBI OTpaXkaTh
c(hOpMHPOBAHHOCTh y 00YYAIOLIUXCS YMEHHIA:

JIEMOHCTPHUPOBATh HA MPUMEPAX POJIb U MECTO (PU3UKU B (POPMHUPOBAHUU COBPEMEHHON HAay4YHON KapTHUHBI MUpA, B
Pa3BUTUU COBPEMEHHOW TEXHUKU U TEXHOJIOIUM, B IPAKTUYECKOMN AEATEIBLHOCTH JIFOIEH;

YUHUTHIBATh IPAHUIIbI IPUMEHEHUS U3YUYEHHBIX (PU3NUECKUX MOJEINIEH: MaTepraibHas TOUYKa, MHEPLHAJIbHAS CUCTEMa
oTcuéra, aOCOMIOTHO TBEPAOE TENO, WACAIbHBIN a3, MOACIU CTPOSHUS Ta30B, XKUIKOCTEH W TBEPIBIX TEJ, TOYCUHBIN
ANEKTPUUECKUH 3apsij NPy PEIIeHUH (PU3NYECKUX 3a]1ay;

pacno3HaBaTh (pu3MUecKue SBICHUS (MPOIECCH) U OOBSCHATh MX HA OCHOBE 3aKOHOB MEXaHUKH, MOJICKYJISIPHO-
KUHETUYECKOW TEOPUU CTPOCHMS BEIIECTBA M JJIEKTPOAMHAMUKU: PABHOMEPHOE U PaBHOYCKOPEHHOE IPSIMOJIMHEUHOE
JBUKEHUE, CBOOOJHOE MaJIEHNE TN, IBMKEHHE 110 OKPYKHOCTH, UHEPLIMS, B3aUMOJEHCTBUE TeN, MU Py3usi, OpOyHOBCKOE
JIBWKEHUE, CTPOCHUE KHUIKOCTEH M TBEPABIX TEN, U3MEHEHHE 00BhEMa Teld MPH HArpeBaHUM (OXJIAKIEHHH), TEIJIOBOE
pPaBHOBECHUE, WCIIAPECHHME, KOHIACHCALMs, IUIAaBJICHUE, KPUCTAJUIM3aLMs, KHUIIEHUE, BIJIAXKHOCTHh BO31yXa, IOBBIIICHHUE
JABJICHHsI Ta3a IIPU €r0 HarpeBaHWM B 3aKPBITOM COCYJE, CBA3b MEXAY IapaMeTpaMH COCTOSIHUSA Ia3a B M30MPOLECcCaX,
3JIEKTpU3aLMs TeJl, B3AUMOJACUCTBUE 3apsI0B;

ONKCHIBATh MEXAHUYECKOE JBHWKEHUE, HUCIOJIb3ys (U3MUECKUE BEIWYMHBI: KOOPAHMHATA, IyTh, INEpPEMEIIECHHE,
CKOpPOCTbh, YCKOPEHHME, Macca Tella, CUJIa, UMITYJIbC TeJld, KHHETUYECKAsl YHEPTUs, IOTEHIMAIbHASI JHEPTUsI, MEXaHUYECKasl
pabora, MexaHU4ecKasi MOIIHOCTb; MPU ONUCAHUU MPaBUIBHO TPAKTOBATh (PM3MUECKHUIN CMBICI MCIIOJIb3YEMbIX BEJTUYMH,
uX O0O3HAYEHUS W €IUHUIIBI, HAXOAUTh (HOPMYJIBI, CBS3BIBAONIME MAHHYIO (U3UYECKYI0 BEIWYMHY C JAPYTUMH
BEJIMYMHAMU;

OIHCHIBATh U3yYEHHBIE TEIJIOBbIE CBOMCTBA TEN U TEIJIOBBIE SIBJICHMS, UCIIOIb3Ys (PU3NYECKUE BEIMUMHBL: TABICHHE
rasa, TEMIEparypa, CpeIHssl KUHETUYECKasl SHEPrUs XaOTUUECKOIr0 ABWKEHUS MOJEKYJ, CPEAHEKBAApAaTUYHAs CKOPOCTh
MOJIEKYJI, KOJMYECTBO TEIUIOThl, BHYTPEHHSsSI 3HEprus, padora ra3a, KOd()PPUIMEHT MOJIE3HOr0 JEHCTBUS TEIIOBOIO
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JBUTATENISI; MPU ONMUCAHUM MPABUIBHO TPAKTOBATh (PU3UYECKUM CMBICI HCMOJIB3YEMBIX BEJIIMYMH, UX OOO3HAYEHUS U
€IUHUIIBI, HAXOIUTh (POPMYJIbI, CBA3BIBAIOIINE JaHHYIO (DU3UUECKYIO BEIMUUHY C APYTUMH BEITUYHHAM;

ONMHUCBIBATh M3yUYCHHBIC DIJIEKTPUUYECKHE CBOMCTBA BEIIECTBA M SJICKTPUUECKHE SBJICHHUS (TIPOLIECCHI), HCIONb3Ys
dbuznyecKre BETWMYHUHBI: AJICKTPUYECKUN 3apsll, IICKTPUUECKOE II0JIe, HAMPSHKEHHOCTH TOJISA, IMOTEHITMAN, Pa3HOCTh
MOTEHIIUAJIOB; TIPU ONKMCAHWUW IPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICI MCHOJb3YEMbIX BEIIUYMH, UX O0O3HAUYCHHS H
€UHULIBI; YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE TAHHYIO (PU3UYECKYIO BETUYUHY C APYTUMU BEIMYUHAMU;

aHAJIM3UPOBATh (PU3MYECKHUE IIPOIECCHl M SBICHUS, HCIONB3YysAd (HU3WYeCKue 3aKOHBI W IPUHIIMIBI 3aKOH
BceMupHoOro tsarorenus, I, Il u Il 3akonsl HprOoTOHA, 3aKOH COXpaHEHUS MEXAHUYECKOM SHEPrUM, 3aKOH COXPAHCHUSA
UMITYJIbCA, TPUHIUI CYNEPHNO3UIMU CHUJI, MPUHIIUI PABHONpPABUS HHEPIHUAIBHBIX CHUCTEM OTCU€Ta, MOJEKYJISPHO-
KMHETUYECKYIO TEOPUIO0 CTPOCHUS BEIIECTBA, T'a30BbI€ 3aKOHBI, CBS3b CPEIHENM KHUHETMYECKOW HSHEPTrUM TEIIOBOTO
JBIDKCHUST MOJIEKYJI C a0COIIOTHOM TeMIEepaTypou, MepBblid 3aKOH TEPMOJUHAMUKU, 3aKOH COXPAHEHUS JICKTPUUYECKOTO
3apsiia, 3akoH KynoHa, mpu 3TOM pa3iaudvarh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MAaTeMaTHYSCKOE BBIPAKCHHE U
yCJIoBUS (TpaHMIIbI, 00JIACTH) MPUMEHUMOCTH;

OOBACHATH OCHOBHBIE€ MPUHIIUIBI ACHCTBUS MAIIUH, IPUOOPOB U TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBUS UX
0e3011acHOI0 UCII0JIL30BAHMS B TIOBCEIHEBHOM JKU3HHU;

BBITIOJTHATh AKCIEPUMEHTHI MO UCCIAEAOBAHUIO (PU3UYECKUX SIBICHUM M MPOIECCOB C HCIOJIH30BAHUEM MPSIMBIX U
KOCBEHHBIX M3MEPEHMH, MpHU 3TOM (OpMYyIUPOBATH MpoOIeMy/3aJady M THIOTE3y Y4eOHOro SKCIEpUMEHTa, COOMpaTh
YCTAaHOBKY M3 MIPEAJIOKEHHOT0 000PYI0BaHMS, IPOBOJUTH OIBIT U (DOPMYJIMPOBATH BHIBOJIHI;

OCYIIECTBJISITh MPSMbIE U KOCBEHHbIE U3MEPEHUs (PU3NUECKUX BEJIUYUH, PU 3TOM BBIOUPATh ONTUMAJIBHBIA CITOCOO
MU3MEPEHUS 1 UCTO0JIb30BaTh U3BECTHBIE METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUH;

HCCIIEIOBATh 3aBUCUMOCTH MEXAY (PU3MUECKUMH BEIWYMHAMH C UCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUH, MPU STOM
KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHPOBATh PE3YyJIbTATHI MOIYYCHHOW 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BHJIC TaOJIHUII U
rpaduKOB, JeNIaTh BBIBOBI 110 PE3yIbTaTaM MCCIICIOBAHMS;

coOo1aTh MpaBwia 0€30MacHOrO TpyAa MpU MPOBEACHUU MCCIENOBAaHUNW B paMKaxX Y4eOHOrO SKCIEPUMEHTA,
y4eOHO-HCCIIeIOBATEIbCKOH W TPOEKTHOM  JEATEIbHOCTH C  HWCIIOJIb30BAaHUEM HM3MEPHUTEIIBHBIX  YCTPOHCTB U
1a00paTOpHOro 00OPYAOBAHMS;

pemaTh pacu€THBIC 3a7a9d C SIBHO 3aIaHHON (PM3NYECKON MOJIETBIO, UCTIONB3Ys (DU3UYECKHE 3aKOHBI U TIPUHIIHITHI,
Ha OCHOBE aHaju3a YCJIOBHS 3aJayd BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKHUE BEIUYMHBI U (hOPMYJIBI,
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HeoOXoMUMbIe I €€ pelIeHUs, MPOBOANTHh PacdE€Thl M OICHWBATH PEANTBHOCTH IMOJYYCHHOTO 3HAYCHUS (PU3MUECKOU
BEJTUYHHBL;

peliaTh Ka4yeCTBEHHBIC 3a[a4M: BHICTPAUBATh JIOTUYECKH HETPOTHUBOPEUUBYIO ILIETIOUKY PACCYXKICHHUM C OMOpoM Ha
W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH ¥ (PU3NIECKUE SIBIICHHUS;

WCIIOJIb30BaTh TMPH PEIIEHWH YYEeOHBIX 3a7ad COBpPEMEHHble WHGOPMAIIMOHHbIE TEXHOJOTUU IS TIOHCKA,
CTPYKTYPUPOBAHHS, HHTEPIIPETAIIMN M TPEICTaBICHUS YUeOHOW W HAYYHO-TIOMYJIAPHON WHGOpPMAIMH, TMOJIy4YeHHOH W3
Pa3TUYHBIX UCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOTYyIaeMyI0 HH(OpMAITHIO;

NPUBOJIUTH TMPUMEPHI BKJIaJa POCCHUHCKUX U 3apyOekHBIX YUEHBIX-(DU3MKOB B Pa3BUTHE HAYKH, OOBSICHEHHE
TIPOIIECCOB OKPY’KAIOIIETO MHPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (U3HMKE B MOBCEIHEBHOM KU3HM I oOecrieueHusi 0€30MacHOCTH TMPHU
oOpamieHMM ¢ TpuOOpaMM M TEXHUYECKHMMH YCTPOMCTBAMH, JMJII COXPAHCHHUS 370POBbSI M COONIOACHUS HOPM
IKOJIOTMYECKOTO TIOBEICHUSI B OKPYXKAIOIIEH cperie;

paboTaTh B TPYIIE C BHIOJHEHUEM Pa3IMYHBIX COIMAIBHBIX POJIEH, MIAaHUPOBATh pabOTy TPYMIIbI, PAllMOHAIBHO
pacnpenensaTh 00s3aHHOCTH M TUTAHUPOBATh JCATEIIBHOCTh B HECTAHIAPTHBIX CUTYAIMSIX, aeKBaTHO OIEHWUBATH BKJIAJ
KaXKJIOTO M3 YYaCTHUKOB IPYIIIBI B PEIICHUE PACCMATPUBAEMOMN TIPOOJIEMBI.

K xonHmy oOyuenms B 11 Kjacce mnpenIMETHBIE pPE3yIbTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTpa)kaTh
c(OpMUPOBAHHOCTH Y O0YYAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATH HA MPUMEPAX POJIb U MECTO (PU3UKU B (OPMUPOBAHUM COBPEMEHHOW HAy4YHON KapTHHBI MUPA, B
pPa3BUTUM COBPEMEHHOW TEXHHUKH W TEXHOJOTHH, B NPAKTUYECKOW JEITEIBHOCTH IIOAECH, LEIOCTHOCTh M €IUHCTBO
¢dbu3nUecKoil KapTUHBI MUPA;

YYHUTHIBATh TPAHMIIBI IPUMEHECHHS M3yYEHHBIX (DU3UYCCKUX MOJENICH: TOUCUHBIN JIEKTPUUSCKUN 3apsi, JIyd CBETa,
TOYCYHBIN UCTOYHUK CBETA, S/EPHAS MOJIeTh aTOMa, HYKJIOHHAS! MOJIeTThb aTOMHOTO s/Ipa TIPH pelIeHNH (PU3NMIECKHX 3a/1ay;

pacno3HaBaTh (uU3MYECKHe SBIEHUS (MPOLIECChl) W OOBSICHATH WX HAa OCHOBE 3aKOHOB JIJIEKTPOAWHAMUKH U
KBaHTOBOW (DM3UKH: SJEKTPUYECKas MPOBOIUMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MArHWTHOE JCHCTBUS TOKa,
B3aMMOJICCTBHE MAarHUTOB, JJIEKTPOMArHUTHAs WHIYKIUSA, JCHCTBME MArHUTHOTO IO HA TMPOBOJHUK C TOKOM H
JBYKYIAKUCS 3apsijl, dJIEKTPOMArHUTHBIE KOJICOAHWS W BOJIHBI, MPSIMOJMHEWHOE pPAcCIpOCTPAHCHHUE CBETA, OTPaKCHHE,
nperomMiieHne, uHTephepeHus, audpakius W MOoJIIpu3anys CBeTa, Jucnepcusi cBera, (porodnekrpuueckuii dddext
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(potorpdekt), cBeToBOE MAaBIEHHUE, BO3HUKHOBEHHE JIMHEMUYATOro CIEKTpa aTroMa BOJOpPOAAa, ECTECTBEHHas U
UCKYCCTBEHHAs PaJMOAKTUBHOCTD;

OMKCHIBATh M3YYECHHbIC CBOWCTBA BemiecTBa (JIIEKTPUUECKHE, MAarHUTHBIC, ONTHYECKHUE, JIIEKTPUUYECKYIO
POBOJUMOCTh PA3IMYHBIX CPEJ) W DIIEKTPOMArHUTHBIC SIBICHUS (MPOIECCHI), HMCIONB3YS (U3NUECKUE BEITUIHHBI:
ANEKTPUUECKUI 3apsili, CHUJIa TOKA, SJIEKTPUUECKOE HAMPSHKEHUE, dIIEKTPUUIECKOE COMTPOTUBIICHHUE, Pa3HOCTh MOTEHIUATIOB,
ANEKTPOABIKYINAS cwia, paboTa TOKAa, MHAYKIUS MAarHUTHOTO Mo, cuia Awmmepa, cuia JIopeHma, WHIYKTHBHOCTH
KaTYIIKH, YHEPTHUS DIEKTPUUECKOT0 ¥ MATHUTHOTO TIOJIeH, TIEPHOJ] M 9acTOTa KosieOaHuii B KoJieOaTEIbHOM KOHTYPE, 3apsi/l
U Cuja TOKa B NPOIECCEe FapMOHUYECKHX 3JIEKTPOMArHUTHBIX KosieOaHuW, OKYCHOE pacCTOSTHUE W ONTHYecKas cuiia
JIMH3BI, TIPU OMMUCAHUHY TIPABUIILHO TPAKTOBATh (PM3UIECKUN CMBICI HCTIOIB3YEMbIX BEIMUNH, UX 0003HAUCHUS U CTUHUIIHI,
YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIINE TAHHYIO (DU3UYECKYIO BETUYMHY C IPYTUMHU BETUUMHAMY,

ONKMCHIBATh W3YYCHHBIC KBAHTOBBIC SBJCHUS M IIPOIECCHI, HWCIOIb3YysSd (U3MUECKHE BEIUYUHBI: CKOPOCTH
JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M 4acTOTa CBETA, SHEPTUS M UMITYJIbC (HOTOHA, IEPHOJ] MoIypacnana, dYHeprus
CBS3M ATOMHBIX SJEp, MPU OMNHCAHUM NPABWIHHO TPAKTOBATh (PU3MUYECKHM CMBICT HCIOJBb3YEMbIX BEIUYHMH, HX
0003HAYCHUS W EANHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBA3BIBAIONINE JAaHHYIO (DH3UYIECKYIO BEIMUNHY C APYTUMH BEITMYHHAMH,
BBIYUCIISATH 3HAUCHHUE (DU3NIECKON BEIIMYUHBI;

aHATM3UPOBATHh (PU3WYECKHUE TPOIIECCH M SIBICHHS, MCIONB3YS (U3MUECKHE 3aKOHBI M MPHUHIMIBL: 3aK0oH Owma,
3aKOHBI  TIOCJIENOBATEILHOTO W  MMAPAJUICILHOTO COCNMHEHHMS] TMPOBOAHUKOB, 3akoH JDxoyms—JleHma, 3akoH
ANEKTPOMAarHUTHON MHAYKIIMH, 3aKOH MPSMOJMHEHMHOr0 pacrlpoCTpAaHEHUs CBETa, 3aKOHbI OTPAKEHUS CBETa, 3aKOHbI
NPEIOMJICHUST CBETa, ypaBHEHHME OWHINTEHHA 11 (GorodddekTa, 3aKOH COXpaHEHUS DHEPIHH, 3aKOH COXpaHCHUS
UMITYJIbCA, 3aKOH COXPaHEHUS AJIEKTPUYECKOro 3apsija, 3aKOH COXPaHEHMsI MacCOBOr0O 4Mcia, moctyinaThl bopa, 3akoH
PagMOAaKTUBHOTO pacraaa, MPU 3TOM pa3IindaTh CJIOBECHYIO (POPMYIMPOBKY 3aKOHA, €0 MaTeMaTHYECKOE BBIPAKCHHE U
yCJIoBHS (TpaHMIIBI, 00JIACTH) MPUMEHUMOCTH;

OIpEENATh HaIlpaBlIE€HUE BEKTOpPAa MHIYKIMHU MArHUTHOTO TOJISI MPOBOJHHUKA C TOKOM, CHJIbI AMIIEpa U CHIIbI
Jlopenua;

CTPOUTH U OMHCHIBATH U300paKEHHE, CO3/1aBAEMOE TIIOCKUM 3€pKaJioM, TOHKOW JIMH30M;

BBITIOJTHATH AKCIIEPUMEHTHI 110 MCCIICOBAHUIO0 (DU3UYCCKUX SBICHHH W TPOIECCOB C HMCIIONB30BAHUEM MPSAMBIX U
KOCBEHHBIX M3MEpPEHUH: Mpu ATOM (OPMYIHPOBATH MPOOJieMy/3a1ady ¥ THIOTE3Y Y4eOHOTO SKCIEPUMEHTa, COOMpPAThH
YCTaHOBKY M3 MPEIJI0KEHHOT'0 000PY10BaHUsI, IPOBOJIUTH ONBIT U (POPMYIUPOBATH BHIBOJIBI;
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OCYIIECTBIISITh MPSIMbIE M KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BETUYMH, IIPU 3TOM BBIOMPATh ONTUMAIbHBIA CIOCO0
U3MEPEHUS U UCIIOIb30BaTh U3BECTHBIE METO/IBI OLICHKU MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEJIOBATh 3aBUCUMOCTM (PU3MYECKUX BEIMYMH C MCIOJIB30BAHUEM IMPSIMBIX M3MEPEHUH: IIPU ITOM
KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATh PE3yIbTAThl OJYYEHHONW 3aBUCUMOCTH (PU3NYECKUX BEIUYMH B BUE TaOJIHII U
rpaduKoB, JenaTh BBIBOJBI [0 PE3yJIbTaTaM UCCIIEIOBaHNUS;

coOnoaTh MpaBuia OE30MaCHOr0 TpyAa MpU MPOBEACHUM HMCCIENOBAHUM B paMKax y4yeOHOrO 3KCIEpPUMEHTA,
y4eOHO-UCCIIEIOBATEIbCKOM UM TMPOEKTHOW JAESITETbHOCTH C  HCHOJb30BAaHUEM M3MEPUTENbHBIX YCTPOHCTB U
1abopaTopHOro 000pyI0BaHUS;

pelarh pacu€THbIE 3aJa4l C SIBHO 3aIaHHOM (PU3NYECKON MOJIEIbIO, UCIONb3Yys (PU3MUECKUE 3aKOHBI U MPHUHIIMIIHI,
Ha OCHOBE aHalM3a YCJIOBHs 3aJaud BBIOMPATh (PU3UYECKYIO MOJENb, BBIACHATH (PU3NUECKUE BEIMUYUHBI U (HOPMYJIBL,
HEOOXO/IUMbIE NJisi €€ pelIeHUs, MPOBOJAUTHh PACUYEThl U OLIEHUBATh PEATbHOCTH IMOJYYEHHOrO 3HAYeHUsS! (PU3MYECKOU
BEJIUYMHBL;

pelaTh Ka4yeCTBEHHBIEC 3aa4M: BBICTPAUBATh JIOTHYECKH HENPOTHUBOPEUMBYIO LIETIOUKY PACCYXKICHUI C OIOPOM Ha
U3Y4YECHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SBIICHHUS;

UCIOJIb30BaTh NPU pELIEHUH Y4YEOHBIX 3a/Jay COBpEeMEHHble HH(OPMALMOHHBIE TEXHOJOTUU MJIs IOHCKa,
CTPYKTYPUPOBAaHHMSI, UHTEPIPETALIMU U NPEJCTaBICHUS YYeOHOW M HAYy4YHO-TONMYJAPHON MH(POpMAIMH, MOJIYyYEHHOH U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJTU3UPOBATH MOJydaeMyto HHPOPMAIHIO;

OOBSICHATH PUHIUIBI AEUCTBHS MAILIMH, IPUOOPOB U TEXHUUECKUX YCTPOMCTB, pa3jindyaTh yCJIOBUSA UX 0€30IaCHOI0
UCITOJIb30BAHUS B MIOBCETHEBHON KU3HU;

NPUBOAUTH MPUMEPHI BKJIAJa POCCUMCKUX U 3apyOCKHBIX YUEHBIX-(DU3MKOB B pa3BUTHUE HAYKHU, B OOBSICHEHHE
IIPOLIECCOB OKPYKAKOLIEr0 MUPA, B PA3BUTUE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIb30BaTh TEOPETUUYECKHUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOW KU3HU A oOecrieueHus 0e30IacHOCTU IpU
oOpalieHu ¢ NpudopaMM U TEXHUYECKUMHU YCTPOWCTBAaMHU, MJIi COXPAHEHUS 3JI0pOBbS U COONIOACHUS HOPM
JKOJIOTHYECKOTO MTOBEICHMS B OKPYXKAIOLIEH Cpele;

paboTaTh B IpyIIE C BBHIIOJHEHUEM Pa3IMYHBIX COLUAIIBHBIX pOJieH, MIaHUPOBaTh pabOTy IPYIIIbI, PALMOHAIBHO
pacnpenensTh 00s13aHHOCTH M TUIAHUPOBATh JESATEIIBHOCTh B HECTAHJIAPTHBIX CUTYALMSIX, aJ€KBAaTHO OLEHUBATH BKJIAJ]
Ka)KJJOT0 U3 YYaCTHUKOB I'PYIIIBI B PELIEHHE PACCMATPUBAEMOI MPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KonnuaecTBo yacoB DIIEKTPOHHBIE
. HanmenoBanue pa3nenoB u Tem (tmudpossie)
Ne i/ HpOrpaMMbI Beero K06HTpom,HHe Hp6aKTI/I‘IeCKI/IC 0GPa3OBATEbHBIE
paboTeI paboThI —
Paznen 1. DUSUKA 1 METOJIbI HAYYHOTI'O ITOSHAHW A
1.1 ®u3nKa 1 METOJIbl HAYYHOTO TIO3HAHUSA 2 Bubmiorexa LIOK
' https://m.edso0.ru/7f41bf72
Wroro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [IOK
21 Kunemaruia > https://m.eds00.ru/7f41bf72
bubmuorexa [IOK
2:2 Jlusamuia ! https://m.eds00.ru/7f41bf72
bubmuorexa [IOK
2.3 3aKOHBI COXpaHEHUS! B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJNMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmoreka [JOK
' TEOpUU https://m.edsoo.ru/7f41bf72
bu6nmmoreka [IOK
3.2 OcHOEEI TEPMOZHHAMAKHA 10 1 https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHSI BEIIECTBA. 5 bubnmoreka [IOK
' da30BbIE NEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 24
Paznen 4. OJIEKTPOJIMHAMUKA
4.1 DnexTpocTaTHKa 10 1 1 bubsmoreka LIOK

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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4.2 [locTostHHBIN neKkTpudecKuid TOK. Toku B 12 bubnmoreka [IOK
pa3IMYHBIX Cpeax https://m.edsoo.ru/7f41bf72
Htoro no pazneny 22
PezepBHOE Bpemsi 2
OBILIEE KOJIMYECTBO YACOB 110 [TPOTPAMME 68



https://m.edsoo.ru/7f41bf72

11 KITACC

KommuecTBo yacos DNeKTpOHHbBIE
(ungpoBeie)
Ne i/t HanmenoBanue pa3ziesoB u TeM IpOrpaMMbl Beero Ko;Tpoanme HpéiKTI/I‘-IeCKI/Ie 06pa3oBaTeTbHbIC
paboThI paboThI pecypesI
Paznen 1. DJIEKTPOJUHAMUKA
11 MarunuTtHoe noJje. IeKTpOMarHiuTHas 11 1 3 bu6nmoreka [IOK
' WHAYKIHS https://m.edsoo.ru/7f41c97¢c
Wroro no pazueny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHu4eckue U 3JEKTPOMArHUTHHIE 9 1 bu6nmnoreka [IOK
' KoJieOaHus https://m.edsoo.ru/7f41c97c
29 MexaHndeckue U AJIEKTPOMarHUTHBIE 5 1 bu6nmnoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmuorexa [IOK
2.3 Onruka 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 24
Pasnen 3. OCHOBBI CTIIELIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTU
31 OcCHOBBI crielIMaIbHONU TEOPUH 4 1 bu6nuoreka [IOK
' OTHOCHUTEJIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 4
Paznen 4. KBAHTOBAS ®U3UNKA
. bu6nuorexa [IOK
4.1 DJIeMEHTHI KBAHTOBOW OTNITHKH 6 https://m.edsoo.ru/7f41c97¢
bu6nmuoreka [IOK
4.2 Crpocke atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4.3 ATOMHOE A1 > https://m.edsoo.ru/7f41c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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Wroro no pazueny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMUWU 1 ACTPODOU3NKU
but6mmoreka [IOK
5.1 DJIeMEHTBI aCTPOHOMHH U aCTPOPUIUKU 7 https://m.edsoo.ru/7f41c97¢
Uroro no pazgeny 7
Paznen 6. OBOBIIAIOIIEE ITOBTOPEHUE
bubmuorexa [IOK
6.1 O6o06maroriee MOBTOPSHUE 4 https://m.eds00.ru/7fA1c97c
Hroro no pazneny 4
PesepBHOE Bpemsi 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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IMPOBEPSIEMBIE TPEGOBAHMUSI K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM OBPA3OBATEJIbHOM

10 KIIACC

IMPOI'PAMMBI

Kon
MIPOBEPSIEMOTO
pe3ynbTaTta

[TpoBepsieMbie TIPeIMETHBIC PE3yIbTaThl OCBOCHHSI OCHOBHOW 00pa30BaTeIbHOM MPOrPaMMBbl CPETHETO OOIIETO
oOpa3oBaHus

10.1

JleMOHCTpHpOBaTh HA MPUMEPaX Polib U MeCTO (GU3UKH B (DOPMHUPOBAHUH COBPEMEHHOW HAyYHOW KapTHHBI MUpa, B
pPa3BUTHU COBPEMEHHOMN TEXHUKH M TEXHOJIOTMH, B TPAKTUYECKOM IESITEIbHOCTHU JIFOJICH

10.2

YYUTHIBaTh TPAHUIIBI TIPUMEHEHUS U3yYEHHBIX (PU3NUYECKUX MOJIENICH: MaTeprallbHasi TOUKA, MHEpIIUAIbHAs CHCTEMA
oTcuéTta, abCOIIOTHO TBEPIOE TEJIO0, UICATBLHBIN ra3; MOACIHN CTPOSHUS Fa30B, KUJIKOCTEH U TBEPBIX TEJ, TOUCUHBIH
AIIEKTPUYECKUH 3apsi/l — MPHU pelIeHUH PU3NYECKHX 3a1a4

10.3

Pacno3naBath Qusnueckue siBIeHUs (MPOLECCH) U OOBACHATH UX Ha OCHOBE 3aKOHOB MEXAaHUKH, MOJIEKYJSPHO-
KMHETUYECKOW TEOpUU CTPOEHHUS BellecTBAa M 3JCKTPOAMHAMMKH: pPaBHOMEPHOE U PaBHOYCKOpPEHHOE
NPSIMOJIMHEHHOE ABM)KEHHE, CBOOOIHOE MAJCHNUE T, IBIKEHUE 10 OKPY>KHOCTH, HHEPIIHSI, B3aUMOICHCTBUE TeET,
nuddys3usi, OpOyHOBCKOE IBMKEHHE, CTPOCHHME KHJIKOCTEH W TBEPABIX TeJ, M3MEHEHHEe o0BbEMa Ten Npu
HarpeBaHuM (OXJaXXI€HHWH), TEIUIOBOE PpAaBHOBECHE, HCIApEHME, KOHJEHCAlMs, IUIaBJICHHE, KPHUCTAJIU3ALNS,
KUIIEHUE, BIAXKHOCTh BO3/lyXa, MOBBILICHUE JABJICHHS raza pU €ro HarpeBaHUM B 3aKPHITOM COCY/IE, CBSI3b MEXIY
napaMeTpaMM COCTOSIHUS T'a3a B M30IMPOLIECCax; IEKTPHU3aLMs Tell, B3aUMOAECHCTBHE 3apsA0B

10.4

OnuchiBaTh MEXaHUYECKOE [BM)KEHUE, HCHOJb3yd (M3MYECKHE BEIMYMHBI: KOOpAMHATA, IyTh, IEepeMEIleHUe,
CKOPOCTb, YCKOPEHHE, Macca Tella, CHId, HMIYJIbC Tejld, KHUHETUYECKas DHEPIus, INOTECHUUAIbHAs JHEPrus,
MeXaHudeckass paboTa, MeXaHWYecKas MOIIHOCTb; NPH OMNHUCAHUM NPABUIIBHO TPAKTOBATH (PU3MUECKUI CMBICIH
UCIOJIb3YEMBIX BEJIMYMH, UX 0003HAYEHMS M €IMHHULIbI, HAXOAUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO
BEJIMYUHY C JPYTUMU BEJIUYUHAMU

10.5

OnuchiBaTh M3Y4YEHHBIE TEIIOBBIE CBOMCTBAa TEJN M TEIUJIOBBIE SIBICHMS, HUCMOIB3YS (U3UUECKUE BEIMYHUHBIL:
JaBJICHUE Tras3a, TeMIlepaTypa, CpeldHss KUHETHYeCKas DJHEpPrus XaoTHYECKOrO JBHIKEHHUSA MOJIEKYII,
CpeHEKBaJpaTU4HAsI CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIJIOThI, BHYTPEHHSS SHEPrus, padoTa rasa, KoapGUIHeHT
MOJIE3HOTO JEHCTBUS TEIUIOBOTO JIBUraTels; HpHU ONUCAHUU TMPAaBWIBHO TPAaKTOBATh (U3MUECKUNH CMBICI
UCIIOJIB3YEMBIX BEJIMUMH, UX 0003HAYEHUS U €AMHMIIbI, HAXOAUTH (POPMYJIbl, CBA3BIBAIOLINE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C IPYTHUMH BEJIUYUHAM
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10.6

OnuchIBaTh M3y4YEHHbIE HJIEKTPUUYECKHE CBOWCTBA BELIECTBA M HJIEKTPUUYECKUE SBJIECHUS (IIPOLECCHI), UCHOJb3Ys
¢u3nueckre BEIMYUHBIL: SJIEKTPUUECKUN 3apsil, JIEKTPUIECKOe MoJe, HANPsSHKEHHOCTh MO, MOTEHLIUA, Pa3HOCTh
NOTEHIIMAJIOB; IPYU OMMCAHUM MPABHIBHO TPAKTOBATh (PU3NYECKUNA CMBICI UCIIOIb3YEMBIX BEJIMYMH, X 0003HAYCHUS
Y €IMHHIIBI; YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAaHHYIO (PH3HUECKYIO BETHUUHY C IPYTHMMHU BEIMYMHAMHU

10.7

aHAIM3UPOBATH PUINYECKUE MPOIIECCHI U SIBIICHUS, UCTIOIb3Ys (PU3nUecKe 3aKOHbI U MPUHIUIIBL: 3aKOH BCEMUPHOTO
tarorenus, I, II u Il 3akonsl HetoTOHA, 3aKOH COXpaHEHHS] MEXaHUYECKOW YHEPTUM, 3aKOH COXPAHECHUS UMITYJIbCA,
OPUHIUI CYNEPHO3ULUMU CWJI, [PUHLUI PABHONPABHUS HHEPUUAIBHBIX CHCTEM OTCUETA; MOJIEKYJSPHO-
KMHETUYECKYI0 TEOPHUIO CTPOECHUS BEIIECTBA, IA30BbIE 3aKOHBI, CBS3b CPEIHEW KMHETHUYECKOW 3HEPTUHU TEIIOBOTO
JIBUKCHHSI MOJIEKYJT C aOCONIOTHOM TeMIepaTypoil, NepBbIH 3aKOH TEPMOJWHAMUKU; 3aKOH COXPaHEHUs
AIIEKTPUYECKOro 3apsna, 3akoH KynoHa; mnpu 3TOM pa3iuyaTh CIOBECHYIO (OPMYJIUMPOBKY 3aKOHA, €ro
MaTeMaTHUeCKOe BBIPAXKEHHE U YCIOBHUS (TpaHUIlbl, 00JaCTH) TPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIC TPUHIIMITBI JEHCTBHS MAalIWH, TPUOOPOB M TEXHUYECKHX YCTPOMCTB; pa3indyaTh yCIOBUS HX
0€3011aCHOT0 MCIO0JIb30BaHMsI B TOBCEHEBHOM KU3HU

10.9

BbINOTHATE 3KCIIEpUMEHTHI 10 UCCIEAOBAHUIO (PU3MUYECKUX SBJICHUN U MPOLECCOB C MCIOJB30BAaHUEM MPSAMBIX U
KOCBEHHBIX H3MEPEHUl; Ipu 3TOM (GOpMYIMpPOBaTh Mpobiemy (3ajady) M TUIIOTE3y Y4eOHOro 3KCIEpHMEHTa,
COOMpATh YCTAHOBKY M3 MPEIOKEHHOTO 000PYAOBaHUSI, TPOBOIUTH OTBIT U ()OPMYITHPOBATH BHIBOIBI

10.10

10.11

OCYH_ICCTBJ'IHTB IPSAMBIC U KOCBEHHBIC NU3MCPCHUSA (bI/ISI/ILICCKI/IX BCJIMYHMH; IIpHU 3TOM BI)I6I/IpaTI> OIITHUMAJIBHBIN CIIOCO0
N3MCPCHHUA U UCITIOJIB30BAaTh U3BCCTHBLIC MCTOAbBI OLICHKHU HOI‘p@H_IHOCTef/'I H3M€p€HHI>i

HccnenoBaTh 3aBUCUMOCTH MEXIY (DPU3HMUYECKHUMH BEJIMYMHAMH C MCTOJIB30BAaHUEM MPSMBIX U3MEPEHUMN; MPH 3TOM
KOHCTPYHPOBATh yYCTAaHOBKY, (PMKCHPOBATH PE3YJbTAThl MOJYYCHHON 3aBHCHUMOCTH (U3MYECKUX BEIUYHUH B BHJIC
Tabsui ¥ rpaduKoB, 1eJaTh BHIBOJIBI 110 pe3yIbTaTaM UCCIIeI0BaHUS

10.12

CoOmoate mpaBmia 0€30HMaCHOrO TPyAa NPU MPOBEACHHHM WCCICAOBAaHMNW B paMKax y4eOHOrO 3KCIIEPUMEHTA,
y4eOHO-UCCIIeIOBATENILCKOI M TMPOEKTHOH JESTeNIbHOCTH C HCIIOIb30BAaHUEM H3MEPHUTENBHBIX YCTPOHCTB U
71a00paTOPHOTO 000PYIOBAHUS

10.13

Pemate pacu€THbIe 3a/1auu C SBHO 33/IaHHOM (M3MYECKON MOJIEIBIO, UCIOB3Ys (PU3NYEeCKUE 3aKOHBI M MPUHIINIIB;
Ha OCHOBE aHaJIM3a yCJIOBUS 3aJ]aui BBIOMPATh (PH3UUECKYIO MOJIEIb, BEIICTATh (PU3HMUECKUE BEIMUUHBI U (POPMYIIHI,
HEOOXOMMBIE IJIs € PEeIICHNUs], IPOBOIUTE PACYETHI M OLICHUBATh PEATbHOCTD MOJTYYEHHOTO 3HAUCHUS (PU3NIECKON
BEJIMYMHBI

10.14

Pemath kauecTBeHHbIE 3aJa4u: BbICTPAUBATh JIOTMUECKH HETPOTUBOPEUMBYIO LIEMOYKY PACCYKIEHHUI C OMOpoi Ha
W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYCCKUE SBICHUS
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10.15

Hcnonp30BaTh NpH pelIeHUMM Y4YeOHbIX 3a7ad COBPEMEHHbIE HMH()OPMALMOHHBIE TEXHOJOIMH JJIs IIOHMCKa,
CTPYKTYpUPOBAHUS, HHTEPIPETALUN U MPEACTABICHNS YIeOHON U Hay4IHO-TIOMYJIIPHONW MH(OPMAIUH, TTOTYy4eHHON
U3 Pa3JIMYHbIX MICTOYHUKOB; KPUTHUYECKH aHAJIM3UPOBATH MOJYy4aeMyr0 HHQOpMAIIIO

10.16

[lpuBoaMTE TpUMEpHI BKIAJa POCCHUCKUX W 3apyOekHBIX YUYEHBIX-(OU3UKOB B pa3BUTHUE HAYKH, OOBSICHEHHE
IIPOLIECCOB OKPYXKAIOUIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI

10.17

Hcnonk3oBaTh TeopeTUYECKHe 3HAHUS MO (DU3WKE B MOBCEIHEBHOUN >KM3HH sl oOecredeHuss 0e30MacHOCTH TpU
oOpamieHnn ¢ mpuOopaMud M TEXHUYECKUMH YCTPOMCTBAMH, JJIi COXPAHEHHUS 3J0POBbsi U COONIOJIEHUS HOPM
HKOJIOTMYECKOTO TIOBEJICHUS B OKpPY KaloIlel cpejie

10.18

PaGoTaTh B rpymme ¢ BBIMOJHEHUEM PA3IMYHBIX COLMAIBHBIX POJiel, IUIAaHUPOBATh PabOTy TPYIIbI, PAIlMOHATBHO
pacripenesiaith 00SI3aHHOCTH M TUTAHUPOBATH JCSITEIHHOCTh B HECTAHAAPTHBIX CUTYaIMsIX, aJICKBATHO OIICHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYIIIBI B pELICHUE paccMaTpUBaeMOil mpobieMbl

11 KIIACC

Kon
MIPOBEPSEMOTO
pe3ynbTaTta

[TpoBepsieMbIe TIPEIMETHBIC PE3yIbTaThl OCBOCHHS OCHOBHOW 00pa30BaTEeIbHOM MPOrPaMMbl CPETHETO OOIIETO
o0Opa3oBaHus

111

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO PU3UKU B (POPMHUPOBAHUH COBPEMEHHON HAyYHOU KapTUHBI MUPA, B
Pa3BUTUU COBPEMEHHOM TEXHUKU M TEXHOJOTHH, B IPAKTUYECKON JAEATEIbHOCTH JIFOJIEH, IETOCTHOCTh U €UHCTBO
buznyecKoil KapTUHBI MUpa

11.2

Y4YuTBHIBaTh TPAHULIBI TPUMEHEHHS U3YYEHHBIX (PU3MUECKUX MOJIEIEH: TOUCUHBIN SJEKTPUYECKUNA 3apsi, siiepHas
MO/JIeJIb aTOMa, HyKJIOHHAs! MOJIeJIb aTOMHOTO si/ipa IPH pellieHUH (GU3NYECKHX 3334

11.3

PacrioznaBath (Qu3ndeckue sBIICHUS (MPOLECCH) M OOBACHATH MX HA OCHOBE 3aKOHOB JJICKTPOJAMHAMHKH W
KBaHTOBOH (PH3MKU: dJIEKTPUUYECKas POBOJAUMOCTD, TEIJIOBOE, CBETOBOE, XUMHUECKOE, MATHUTHOE JICHCTBUS TOKA,
B3aMIMOJICHCTBIE MAarHUTOB, YJICKTPOMArHUTHAS WHIYKINS, JICMCTBHE MarHUTHOTO TOJIS Ha MMPOBOIHHUK C TOKOM U
JOBUOKYIIUICS 3apsll, SJIEKTPOMAarHWTHblE KojeOaHWs W BOJHBI, MPSMOJIMHEHHOE paclpoCTpaHEHHE CBETa,
OTpaXKCHHE, TIpeJoMJIcHUe, WHTepdepeHIrs, AUPPaKIus W TOJSIpHU3aIus CBeTa, JTUCIEPCHUs CBETa,
doroanexkrpuueckuit 3pdext (porodddexT), cBeToBOE NaBICHHE, BOZHUKHOBEHHE JIMHEWYATOrO CIIEKTpa atoma
BOJIOPOJIa, €CTECTBEHHAS M HCKYCCTBCHHAS PaTMOAKTHBHOCTh

114

OnuceBaTh HN3YYCHHBIC CBOMCTBA BEIIECTBA (BHGKTpI/I‘IeCKI/IC, MAarauTHbIC, OHNTHUYCCKHUC, ISJICKTPUYCCKYIO
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IIPOBOAMMOCTh PA3IUYHBIX CPE) U 3JIEKTPOMArHUTHBIE SIBJICHUSI (IIPOLECCHI), UCTIONB3YS (PU3NYECKUE BEIINYHHBI:
AIEKTPUUECKUN 3apsil, CHJIa TOKa, JJIEKTPUUECKOE HAIPSIKEHUE, 3JIEKTPUUECKOE COMPOTUBIIECHHE, PA3HOCTh
norenuuanos, JJIC, pabora Toka, MHAYKIMS MAarHUTHOTO Mouis, cuia Ammepa, cuia JlopeHa, UHIYKTUBHOCTD
KATYIIKW, SHEPrusl 3JEKTPUYECKOI0 M MAarHUTHOTO TMOJeH, Mepuoa M YacToTa KojeOaHuil B KoieOaTeIbHOM
KOHTYpE, 3aps]l U CUJIa TOKa B MPOLIecCe TapMOHUYECKHX AJIEKTPOMArHUTHBIX Kosie0aHui, POKyCcHOe pacCTOsHUE U
ONTHYECKAs CHJIA JIUH3bI; TP OMMHMCAHUU MPABWIBHO TPAKTOBAThH (DU3MUECKHI CMBICI UCTIOJIB3YEMBIX BEJTUYHH, HX
0003HaYeHNUs] M €JMHHUILIBI, YKa3bIBaTh (OPMYIBI, CBS3BIBAIONIME JaHHYIO (U3MUYECKYI0 BEIHYHUHY C APYTUMHU
BEJIMYMHAMU

115

OnuceiBaTh HM3yYyeHHBbIE KBAHTOBBIE SBICHHMS WU IPOLECCHl, HUCMONb3ysd (PU3MUecCKHe BEIMYUHBI: CKOPOCTb
AJIEKTPOMArHUTHBIX BOJIH, JIMHA BOJHBI M 4acTOTa CBETA, DHEPrUs U UMIYJIbC (OTOHA, NMEpUOJ MOJaypacnaja,
9HEpPrusl CBA3M ATOMHBIX sJep; NMPU OMNHUCAHUU MPABWIBHO TPAKTOBaTh (PU3MUYECKUNH CMBICT HCIOJIB3YEMBIX
BEJIMYMH, UX 0003HAYEHUS U €IMHUILIBI; YKAa3bIBaTh (POPMYIIbI, CBA3BIBAIOLIUE TaHHYIO (PU3UUYECKYIO BEJIMUUHY C
JPYTMMH BEJTMYMHAMU, BBIYUCIIATH 3HaUCHUE (PU3NUECKON BEITHMUUHBI

11.6

AHanmu3upoBaTh (PU3HUYECKUE MPOIECCH W SBJICHHS, MCIONB3Ys (pU3MUecKue 3aKOHBI M NMPUHIUIBL 3akoH OwMa,
3aKOHBI MOCJEOBATEIBHOIO M MApauICIbHOTO COEIUHEHHs MPOBOJHUKOB, 3akoH Jxoyns — JleHua, 3akoH
AIIEKTPOMAarHUTHOM HWHAYKLIWH, 3aKOH MPSAMOJMHEWHOTO PpaclpOCTPAHEHHUs CBETa, 3aKOHbI OTPA’KEHUS CBETa,
3aKOHBI IPEJIOMIJIEHUS CBETa, ypaBHeHHe OWHIITeHHa g (oTod(dexTa, 3aKOH COXpaHEHHUs PHEPruH, 3aKOH
COXPAaHEHHs HMIIYJIbCA, 3aKOH COXPAHEHMs JJIEKTPUYECKOrO 3apsja, 3aKOH COXPAaHEHUs MacCOBOr0O 4YHCIa,
noctynatsl bopa, 3aKOH paJlnoaKTUBHOTO pacnajia; Mpu 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €TI0
MaTeMaTUYECKOEe BbIPAKEHUE U yCJIOBUSI (TpaHUIIbl, 00JIACTH) MPUMEHUMOCTHU

11.7

OnpenensaT HaIpaBl€HUE BEKTOpa MHAYKLHMM MAarHUTHOTO MOJI MPOBOJHHMKA C TOKOM, CHJIBI AMIIepa U CHIIbI
Jlopenua

11.8

CTpOI/ITB K OIMUCBIBATH I/I306pa)KeHI/Ie, C031aBacMOC€ ITIJIOCKHUM 3CPKAJIOM, TOHKOM JIMH30H

11.9

BBIMONHATE SKCIEPUMEHTHI MO0 UCCIICAOBAHUIO (PH3MUECKUX SBJICHUN M MPOIECCOB C UCMOIB30BAHUEM TPSIMBIX U
KOCBEHHBIX H3MEpEeHMH; MpH 3TOM (OpMYIHpPOBaTh MpodiieMy (3aady) M THUIIOTE3y Yy4eOHOIro SKCIEpHUMEHTA,
coOupaTh YCTaHOBKY M3 IPEJIJIOKEHHOT0 000pYA0BaHNUs1, IPOBOIUTH OMBIT U (POPMYIHPOBATH BHIBOBI

11.10

OCYHICCTBHﬂTB IpAMBIC W KOCBCHHBLIC H3MCPCHUA (1)I/ISI/I‘ICCKI/IX BCIIMYMH, IIpU 3TOM BI)I6I/IpaTB OINTHUMAaJbHBIN
CIocoo N3MCPCHUA U UCIIOJIB30BATh U3BCCTHBIC MCTOAbI OLICHKHN HOI‘pGH.IHOCTCfI I/ISMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (DU3MUECKUX BEJIMYUH C HCIOJIB30BAHHEM TMPSMBIX HW3MEPEHHH; Mpu 3TOM
KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3yIbTATHl MOJYyUYEHHOW 3aBHCHUMOCTH (PM3MUECKUX BEIUYHUH B BUJC
Tabuui ¥ rpaduKoOB, 1eJaTh BHIBOJIBI 110 pE3yIbTaTaM UCCIIeI0BaHUS
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11.12

CoOunroiaTh mpaBmiia 0€301aCHOTO TPyJa MPH MPOBEJACHUH HCCICIOBAaHUN B paMKax Y4eOHOTrO SKCIIEPUMEHTA,
y4eOHO-UCCIIeIOBATEILCKOW W TPOSKTHOW JESITEIHPHOCTH C HCIOJb30BAaHUEM HM3MEPUTEIbHBIX YCTPOWCTB U
1abopaTopHOTO 000PYIOBAHUS

11.13

Pemate pacuéTHbIe 3aa9u C SIBHO 331aHHON (PU3NYECKON MOJEIBIO, HCIIONB3Ys (PU3HUECKUE 3aKOHBI U TPUHITUIIH;
Ha OCHOBE aHallu3a YCIOBHS 3aJaud BbIOMpATh (PU3WYECKYIO MOJENb, BBIICTATh (PU3NYECKUE BEITUYHMHBI U
(bopMyiibl, HEOOXOAUMBIE ISl €€ PelIeHNUs], IPOBOAUTH PacUEThl U OLIEHUBATH PEAIIBHOCTh MOJYYEHHOIO 3HAYEHUS
buznyecKoil BeIUYMHBI

11.14

PemaTte kauecTBEHHBIE 3aaUu: BBICTPAUBATH JJOTHYECKHA HETPOTUBOPEUUBYIO LIETIOYKY PACCYKICHUHN C OMOPOM Ha
M3YYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTU U (PU3UYECKUE SBICHUS

11.15

Hcnonp30BaTh Tpu pemieHWH Yy4eOHBIX 3a7ad COBPEMEHHBIE WH(OPMALMOHHBIE TEXHOJOTHH Ui TIOUCKA,
CTPYKTYpUPOBaHHUS, HWHTEPIpETAIMM ¥ TPEACTaBICHUS Yy4eOHOW W Hay4YHO-TIOMYJISApHOW HHOpMAINH,
MOJTYYeHHOW U3 PAa3JIMYHBIX HCTOYHMKOB; KPUTHUECKU aHATM3UPOBATH MOJTYyYaeMyI0 HH(OPMAITHIO

11.16

11.17

11.18

OOBSACHATh MPHUHLMIIBI JEHCTBUS MalluH, NpUOOPOB M TEXHUYECKHX YCTPOMCTB; pa3iuyaTh YCJIOBUSA HX
0€30I1aCHOT0 UCIOJIH30BAHUS B IIOBCEIHEBHON KU3HU

[TpuBoauTH MpUMEpPHl BKJIaJa POCCUHUCKUX M 3apYOEKHBIX YUEHBIX-(DM3MKOB B Pa3BUTHE HAyKH, B OOBSICHEHHE
MIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHUE TEXHUKU U TEXHOJOTU

Hcrnonp30BaTh TeOpETHYECKUE 3HAHUS TIO0 (U3UKE B MOBCEIHEBHOW JKU3HU JIJIsI 0OECTICUeHHsI O€30MacHOCTH TPH
oOpamieHny ¢ mpudboOpaMu W TEXHHUYECKUMHU YCTPOWCTBAMH, IS COXPAHEHUS 3J0POBbSI U COOIOJECHUS HOPM
9KOJIOTHYECKOT0 MOBEJICHUS B OKPY»Kalollel cpeJie

11.19

PabGotaTth B rpynme ¢ BBINOJHEHUEM Pa3IMYHbIX COIMATIBHBIX POJICH, IUIAHMPOBATh paboTy TPYIIIbI, PalMOHAIBHO
pactpenensaTh 00f3aHHOCTH M IUIAaHUPOBAaTh JEATEIbHOCTh B HECTAHJAPTHBIX CUTYAlMAX, afeKBATHO OLIEHUBATb
BKJIaJ] KXKJIOTO U3 YYaCTHUKOB I'PYIIIBI B pEIICHUE pacCMaTPUBAEMON MPOOIEMbI
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IPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJIACC
Kon
pasea Konx mposepsiemoro sneMeHTa [IpoBepsiemble 371€MEHThI COAEPKAHUS
OU3NKA U METOJ1bIl HAYUHOI'O [TIO3HAHU A
11 ®dusuka — Hayka o npupoze. Hayunsle MeTObI TO3HAHUS OKpy»Karowero Mmupa. Poib
9KCIIEPUMEHTA U TEOPUH B MPOIIecce MO3HAHUS MPUPOIbl. DKCIIEPUMEHT B (pU3MKeE
1 MogenupoBanue (GU3MYECKUX SBICHUWH U mporeccoB. HayuHble T'HIOTE3BI.
19 du3nyecKkue 3aKOHbl U TEOPUH. ['paHUIBI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[Mpunmun cootBercTBud. Ponb m Mecto ¢u3MKu B (HOpMUPOBAHMM COBpPEMEHHON
Hay4YHOW KapTHUHBI MUPA, B IPAKTUUECKOH JESITEIbHOCTH JI0/IeH
2 MEXAHUKA
-KUHEMATUKA
211 Mexannueckoe ABMKeHHE. OTHOCHUTENBHOCTh MEXAHWYECKOTo ABMKeHHus. Cucrema
orcuéra. Tpaekropus
[lepemenienne, cKOpoCTh (CpelnHssl CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U YCKOpPEHUE
212 MaTepUaJbHOW TOYKHM, HX INPOEKLUMHU HAa OCH CHUCTEeMbl KoopauHaT. CroxeHue
NepEMENIEHUH U CII0)KEHUE CKOPOCTEH
PaBHOMEpHOE ¥  paBHOYCKOPEHHOE TMpSMOJUHEHHOe JBIKeHHWe. [ paduku
91 213 3aBUCHMOCTH  KOOPAMHAT, ~ CKOPOCTH, yYCKOPEHMA, MYTH W1  NEPEMELICHH
MaTEpUaJIbHOW TOUKHU OT BpEMEHU
214 CBoOogHOE MmajieHne. Y CKOpeHHue CBOOOTHOTO MaACHUS
KpuBonuHueliHoe nBukeHue. PaBHOMEpHOE [BM)KEHHME MATEPUAJIBHOW TOYKU IIO
2.15 OKPY’KHOCTH. YTIJIOBasi CKOpPOCTb, JIMHEWHass ckopocTh. llepmox wu wacrora.
LleHTpoCcTpeMUTENBHOE YCKOPEHHE
216 TexHuueckne ycTpOMCTBA: CHUAOMETP, JBHKEHHE CHAPAJIOB, LIETIHBIE U PEMEHHBIE
nepenayn
2.1.7 [Ipaktnueckue paboTel. M3mepeHnwe MrHoBeHHOH ckopocTH. McciaepgoBaHue
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COOTHOILEHUSI MEXIY IyTAMH, IPOUIECHHBIMHU TEJIOM 3a IOCJIEOBaTE/IbHbIE PaBHbIE
IIPOMEXYTKH BPEMEHU IPU PaBHOYCKOPEHHOM JBM)KEHUHU C HA4aJbHOW CKOPOCTHIO,
paBHOM Hymo. M3ydyeHue MABWXKEHMs IIApUKa B BS3KOM >kuakoctu. M3ydyenue
JBUKEHMSI TeJ1a, OPOLIEHHOI'O TOPU30HTAIBHO

-IMHAMUKA

IIpunnun ortHocurensHocTH ['anmunes. Ilepseiii 3akoH Herorona. MuHepumanbHbie

2.2.1 )
CHUCTEMBI OTCUETA

2.2.2 Macca tena. Cuna. [IpuHuun cynepno3unuu cui

223 Bropoii 3akon HeroTOHA 111 MaTepruaibHOW TOYKH B MHEPLUHUAIBHON CUCTEME OTCUETA
(UCO). Tpetnii 3axon HproToHA 17151 MaTepUATBHBIX TOUEK

224 3akoH BceMupHOro tiarorenus. Cuna Tsoxectu. llepBasg kocmudeckas ckopocth. Bec
Tena

2.2.5 Cua ynpyroctu. 3akoH ['yka
Cuna tpenusi. Cyxoe Tpenue. Cuia TpEeHHs CKOJIBXKEHUS M CHUJa TPEHHS IOKOS.

2.2 2.2.6 KoadpdummenT tperns. Cuna CONPOTUBIICHUS TIPU IBIKCHUN TeJla B JKUAKOCTH HITH

rase

2.2.7 [loctynarenbHoe U BpaliaTeabHOE ABMXKEHHE a0COIIOTHO TBEPIOIO Tea

298 M?MCHT CHJIBI OTHOCUTENIbHO OcH BpauieHus. [lnedo cuibl. YcinoBus paBHOBecHs
tBEpaoro tena B UCO

2.2.9 TexHuueckue ycTpolcTBa: MOAUIMITHUKHY, ABUKEHHE UCKYCCTBEHHBIX CITyTHHKOB
[IpakTueckue padbotel. M3yueHue nBuxeHus Opycka 1o HaAKJIOHHOM MJIOCKOCTH MOJ
JeficTBUeM HeCcKOJbKMX cuil. McciegoBaHue 3aBUCUMOCTH CHJI  YIPYTOCTH,

2.2.10 BO3HHKAIOIMUX B J1e(hOpMUPYEMOii TIPY>KUHE U PE3UHOBOM 00pasiie, OT BETHUNHBI UX
nepopmanuu. MccnenoBanue ycloBHM paBHOBECHs! TBEPAOTO Teja, MMEIOIIEro OCh
BpAIICHHUS

-3AKOHbI COXPAHEHUS B MEXAHUKE
23 231 Nmnynbe mMaTepuanbHONW TOYKH, CHCTEMBI MAaTE€pPHAJbHBIX TOYeK. MIMIynbc CHibl U

U3MEHEHHE UMITyJIbCa Tena

2.3.2 3akoH coxpaHeHust umiyiibca B MCO. PeakTuBHOE IBUYKEHUE
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2.3.3 PaGota cubl

2.3.4 MONIHOCTD CUJIBI

2.3.5 KuneTtndaeckas sHEprusi MaTepuaibHON TOUKH. TeopemMa 0 KWHETHYECKON YHEPTUr

236 [orennmaneHast sHeprusg. lloTeHumanbHas SHEprust ymnpyro jaepopMupoOBaHHOMN
npyxuHbl. [loTeHIManbpHas SHeprus Tena BOJIM3H MOBEPXHOCTH 3eMIn
[lorennuanbHble ¥ HENOTEHIHUAIbHbBIE CHIIbl. CBA3b Pa0OThl HETIOTEHIIUAIBHBIX CHII C

2.3.7 U3MEHEHHEM MEXaHWYEeCKOM OSHEpPrud CHUCTeMbl Tell. 3aKOH COXpaHEHHs
MEXaHUYECKON YHEPruu

2.3.8 Yupyrue u Heynpyrue CTOIKHOBEHHS

2.3.9 TexHuueckue ycTpoHcTBa: JBUKEHUE PAKET, BOAOMET, KOMEp, MPYKUHHBINA MHCTOJIET

2310 [Mpaktuyeckre paboThl. M3yueHwme CBsSI3M CKOpPOCTEH TeNm MpHU HEYNpYyroMm yaape.
HccnenoBanue cBs3M pabOThI CHUIIBI ¢ K3MEHEHUEM MEeXaHHMUYECKOM SHEpPruu Teja

3 MOJIEKVYJISIPHAS ®U3UKA U TEPMO/IMHAMUKA
-OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPHU

311 OCHOBHBIC ~ TIOJIOKEHHUS  MOJIEKYJISAPHO-KMHETHYECKOH  Teopuu. BpoyHOBCkoe
neuxenue. udadysus. Xapakrep IBUKEHHUS U B3aUMOJICHCTBUS YaCTHUI] BEIIECTBA

31.2 Mopenu CTpoeHUs Ta3o0B, mHan)CTeﬁ U TBEPIABIX TEI M OOBSICHEHHWE CBOWMCTB
BEIIECTBA HA OCHOBE ATHX MOJIeNe

3.1.3 Macca monexya. KonnuectBo Bemectsa. [locrosiHHas ABoraapo

3.1.4 TemnnoBoe paBHOBecue. Temmepatypa u e€ usamepenue. [llkana remneparyp Llenscus

31 315 Mogenps wuaeanpHoro raza. OCHOBHOE YpaBHEHHME MOJIEKYIIPHO-KHHETHYECKON

TEOPHH UICATHHOTO Ta3a

316 AbGcontoTHas TeMIiepaTtypa Kak Mepa CpeAHEed KMHETHYECKOW SHEprHuH TEeIIOBOIO
nBkeHus dactull ra3a. [llkana remneparyp KenbBuna

3.1.7 Ypasuenne Kianelipona — Menzaeneesa. 3akoH JlanpToHa

318 l'azoBble 3akoHBI. M30mporeccel B UACANbHOM ras3e C IOCTOSHHBIM KOJIMYECTBOM
BEIIIECTBA: U30TepMa, U30X0pa, n3o0apa

3.1.9 TexHuueckue ycTpoiicTBa: TEpMOMETp, bapoMeTp

3.1.10 [TpakTueckue paboThl. M3mepeHue wmacchl BO3AyXa B KJIACCHOM KOMHATE.
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I/ICCJ'IGIIOBaHI/IC 3aBUCUMOCTH MCXY IMapaME€TpaMn COCTOAHUA pa3peKCHHOI'O ra3a

OCHOBbI TEPMOJAMHAMUKUA

TepMoauHamuyeckasi cucremMa. BHyTpeHHsIs1 SHEprus TEPMOAUHAMUYECKOU CHUCTEMBI

3.2.1 .
U croco0bl €€ U3MEHEHHs
329 KonnuectBo TemnoTsl U pabora. BHyTpeHHss sHeprus OAHOATOMHOIO HJIEAIbHOTO
rasa
Bunel temnonepenaun: TEMIONPOBOIHOCTb, KOHBEKIMS, M3Iy4eHHE. TernoéMKOCTh
3.2.3 Tena. YJIenbHas TEIUIOEMKOCTh BellecTBa. Pacu€r kosMyecTBa TEIUIOTHI IIPU
TeruIonepeiaye
32 324 IlepBblil 3ak0H TepMoAMHAMUKU. [IpuMeHEHHE NEPBOrO 3aKOHA TEPMOAMHAMUKU K
n3ornporeccaM. ['paduueckas nHTEprpeTaus padboThl raza
TennoBble MamuHbl. [IpuHIMNIBL AeWCTBUS TEIIOBBIX MamMH. [IpeoOpazoBaHus
3.25 SHEPruu B TeryIoBbIX MammnHax. Koadduuuent noneznoro nevicreus (nanee — KIII)
teroBoit mamuHbl. [{ukn Kapuo u ero KI1J]
326 Bropoii 3akon tepmoanHamuku. HeoOpaTumocTs mpoiieccoB B mpupoje. TermnoBbie
JIBUTaTeNId. DKOJOTHUECKUE MPOOJIEMBbI TEIJIOIHEPT €TUKU
327 TexHuueckne  yCTpOWCTBA:  JBUTATENb  BHYTPEHHEIO  CrOpaHWs,  OBITOBOM
XOJOAWIBHUK, KOHAULIMOHEP
3.2.8 [IpakTrueckue pabotel. 3MepeHue yenpHoM TemI0EMKOCTH
-AI'PEI’ATHBIE COCTOSHN A BEIHIECBA. ®A30BBIE ITEPEXO/IbI
331 [lapooOpazoBanne u koHAaeHcauus. VcnapeHue u KuneHue. YjaenbHas TeIioTa
napoo0pa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATypbl KUMEHUs! OT IaBJIECHUS
3.3.2 AOGcoutoTHAs M OTHOCHTENbHAS BIAXKHOCTh Bo3yxa. HachleHHbIl ap
33 333 Teépnoe Tteno. Kpucramnmueckue u amopdHble Tena. AHM30TPONMS CBOMCTB
kpuctayos. XKuakue kpuctaiuibl. CoBpeMeHHbIE MaTEPHUAIIBI
3.34 [InaBneHue u KpucTauM3auus. Y aeipHas TemioTa miasiaeHus. Cyonumanus
3.35 YpaBHeHHE TEIIOBOrO OanaHca
336 TexHuyeckue ycTpOWCTBa: TUTPOMETP U ICUXPOMETP, KaJTOPUMETP, TEXHOJIOTHH

MoJiydeHusd COBPCMCHHBIX MATCpUaioB, B TOM HYHCJIIC HAHOMATCPpHAJIOB, H
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HAaHOTEXHOJIOTUU

3.3.7 [TpakTrdeckue padoTel. Mi3MepeHne BIaXHOCTH BO3AyXa

4 OJIEKTPOAMMHAMUKA
-OJIEKTPOCTATHUKA

411 DneKTpr3anys Tel. DIEKTPUICCKHiA 3apsia. [[Ba BrIa SJEKTPUIECKIX 3apsioB

4.1.2 [IpoBOAHMKY, TUANEKTPUKH U TOJYIIPOBOIHUKH

4.1.3 3aK0OH COXpaHEHHs AIEKTPUIECKOTO 3apsiaa

414 B3anmopeiictBue 3apsinoB. 3akoH Kynona

415 Onextpuueckoe mojne. HanpsokéHHocTs  anmekTtpuueckoro  mnoias.  IlpuHinun
cynepno3uiuu. JINHUKM HANPSKEHHOCTH ANEKTPUUYECKOTO MOJIS

4.1 4.1.6 Paborta cun anekrpocrarudeckoro nois. Iloternuan. Pa3HocTs moTeHIMANIOB

417 [TpoBOAHMKY M AUDIEKTPUKHU B MMOCTOSHHOM 3JIEKTpUUECKOM mosie. [{udnexkrpuueckast
IIPOHULIAEMOCTh

418 OnextpoéMkocTs. KonneHncaTop. D1eKTpoEMKOCTb IIIOCKOTO KOHJIEHCATOpa. DHEeprust
3apsKEHHOT0 KOHJIEHcaTopa

41.9 TexHuyeckne ycTponcTBa: 3JEKTPOCKOII, AIEKTPOMETP, IEKTPOCTaTHUECKAas 3allMTa,
3a3eMJICHHE JIEKTPOIPUOOPOB, KOHIEHCATOP, KCEPOKC, CTPYHHBIN MPUHTEP

4.1.10 [TpakTrueckue paboTel. Mi3MepeHne 371eKTpoEMKOCTH KOHACHCaTOpa

-TTIOCTOSHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJIAX

421 VYcinoBus CylecTBOBaHUS MOCTOSIHHOTO AJIEKTPUYECKOro ToKa. VcTouHukHM Toka.
Cuia Toka. [TocTosiHHBIN TOK

4.2.2 Hanpspkenune. 3akon Oma 1715 yyacTka 1enu

42 4.2.3 ONEKTPUUYECKOE CONPOTUBIIEHHUE. Y IEIBHOE COPOTUBIICHUE BELIECTBA
' 4.2.4 [locnenoBarenpHOE, NapaLIEIbHOE, CMEIIAHHOE COEAMHEHNE ITPOBOHUKOB

4.2.5 Pabota anekTpudeckoro Toka. 3akoH Jxoyst — Jlenna

4.2.6 MOMIHOCTD 3IEKTPUUYECKOTO TOKA

427 anekTpoaBkymias cwia (ganee — 3/[C) u BHyTpeHHEE CONMPOTUBIICHHE HWCTOYHHKA

Toka. 3akoH Owma juid noiHoOW (3aMKHYTOM) snekTpuueckod uenu. Koporkoe
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3aMbIKaHUE
428 DONEeKTpOHHAas MPOBOAUMOCTb TBEPIABIX METAIOB. 3aBUCHMOCTb COIIPOTUBIICHUS
METaJUIOB OT Temneparypbl. CBEpXIPOBOIUMOCTb
4.2.9 OnexTpuueckuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX TyYKOB
4210 [TonynpoBoguuku. CoOCTBeHHass U NMPUMECHAs MPOBOAMMOCThH MOJIYIMPOBOIHHUKOB.
CsoiicTBa p-n nepexoaa. [lonynpoBogHUKOBBIE TPHOOPHI
4211 ONEeKTpUYEeCKH TOK B  DJIGKTPOJIUTAX. OJIEKTPOJUTHYECKAss  JIUCCOLMALIUA.
DnekTpoaus
4212 DJIeKTpUYECKUi TOK B razax. CaMOCTOSATENIbHBI U HECAMOCTOSITENIbHBIA pa3psi.
Pa3nuuHble TUIIBI CAMOCTOATEIBHOrO paspsaa. Monnus. Ilnasma
TexHuuyeckue ycTpoicTBa: aMIepMeTp, BOJBTMETP, PEOCTaT, HCTOYHUKU TOKa,
4213 JJIEKTpOHArpeBaTesbHble MPHOOPHI, 3JIEKTPOOCBETUTENbHbIE MPUOOPHI, TEPMOMETP
CONMPOTUBIIEHUS,  BaKyyMHbIIl  J1HMOA,  TEPMHCTOPHI U (OTOPE3UCTOPHI,
NIOJIYTIPOBOJHUKOBBINA MO, TaJbBaHUKA
[IpaxTrueckue padotel. M3ydueHrne cMENIaHHOTO COETUHEHHSI PE3UCTOPOB.
4.2.14 N3amepenne D/IC ncrtoyHnka ToKa M €ro BHyTPEHHEro conpoTtuBieHus. Habmoaenue
3JEKTPOJIA3a
11 KIIACC
Kon
pasena Konamposepsiemoro siiemenTa [IpoBepsieMble 371€MEHTHI COAepKaAHUS
4 OJIEKTPOAMMHAMUKA
-MAT'HUTHOE ITOJIE. 9JIEKTPOMAI'HUTHAS NHAYKIA
43.1 [locTostHHbie MarHuThl. B3anmoielicTBie MOCTOSIHHBIX MAarHUTOB
MaruautHoe mone. Bektop MarHUTHOM WHAYyKIUU. [IpUHIUMI Cyneprno3uuuyu.
4.3 43.2 JIluann marHuTHOM wWHAYKUWW. KapTuHa NWMHUNA MarHUTHOM HWHIAYKUUU TMOJs
MOCTOSIHHBIX MarHUTOB
433 MaruauTtHoe 1oJie MpoBOJHUKA ¢ TOKOM. KapThHa JIMHUI 1O AJIMHHOTO IPSIMOIO
MIPOBOJAHKMKA M 3aMKHYTOT'O KOJIBLIEBOTO IMPOBOAHMKA, KAaTYIIKU C¢ TOKOM. OmbIT
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Opcrena. BzaumoaencTBue mpoBOAHUKOB C TOKOM

4.3.4 Cuna Amriepa, €€ MOJ1yJIb M HalpaBJICHUE
435 Cuna JlopeHua, e€ mMonynb M HampaBiieHUE. J[BM)KEHHE 3apsyKeHHOW 4YacTHIbI B
OJTHOPOJHOM MarHuTHoM mosie. PaGora cunel Jlopenna
4.3.6 SBneHne AIEKTPOMArHUTHON MHIYKITMH
4.3.7 [loTok BekTOpa MarHUTHOW UHIYKLIUU
4.3.8 O/1C nnaykuuu. 3aKOH 3JIEKTPOMAarHuTHOW uHAYKuuu Papanes
439 Buxpepoe anektpuueckoe mone. DJ[C MHAYKIMH B MPOBOAHHKE, IBHKYIIEMCS
MOCTYIATEIILHO B OJJHOPOTHOM MAarHUTHOM TI0JIe
4.3.10 [IpaBuno Jlenua
4311 NunyktuBHOCTh. fAABnenune camonHaykuuu. IJ1C caMOMHIYKITUN
4.3.12 DHeprusi MarHUTHOTO TIOJISI KATYIIKHA C TOKOM
4.3.13 DIEKTPOMAarHUTHOE T10JIe
43.14 Texuuueckue YCTpOICTBA: MOCTOSTHHBIE MarHuThbl, 3JIEKTPOMArHUTHI,
AIIEKTPOJIBUTATEITh, YCKOPHUTEIN SJIEMEHTAPHBIX YaCTHUII, HHIYKIIMOHHAS TICUb
[MpakTrdeckre paboThl. M3ydeHWe MarHWUTHOTO TIONS KATYIIKA C TOKOM.
4.3.15 UccnegoBanue A€UCTBUSA TOCTOSSHHOTO MarHuTa Ha paMKy C  TOKOM.
HccnenoBanue siBIeHUS 3I€KTPOMarHUTHOW HHAYKIUN
5) KOJIEBAHU S 11 BOJIHBI
-MEXAHUYECKUE 1 DJIEKTPOMAI' HUTHBIE KOJIEBAHU A
511 KonebarensHast cucrema. CBoOonHble kojeOanus. ['apmoHmueckue koieOaHUs.
[lepuon, yactora, ammutyna u $aza KojaedaHmit
5.1.2 [IpyuHHBIN MassTHUK. MaTeMaTH4eCKUil MasiTHUK
51 513 VYpaBHeHHe rapMoHUYecKuX KojeOaHuil. KuHemaTtnueckoe M JIHHaAMUYECKOE
OIMHCaHUe KOJIeOaTEIbHOTO JBIKEHUS
[IpeBpareHrie SHEPTUH TMPH TAPMOHHUYECKUX KoJieOaHusX. CBs3b aMIUTHTYIBI
514 KOJIeOaHWH HMCXOTHOW BEJIMYMHBI C aMIUTUTyIaMH KoJieOaHWH €€ CKOpPOCTH |
YCKOpPEHUS
515 KonebarenpHblii  kKOHTYp. CBOOOIHBIE SJEKTPOMArHUTHbIE KoJeOaHHS B
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UACATBHOM KOJeOaTeIbHOM KOHTYpe. AHAJIOIMs MEXIy MEXaHUYeCKUMHU U
3JIEKTPOMArHUTHBIMH KosteOanusiMu. @opmysna Tomcona

5.1.6 3aKOH COXpaHEeHHsI SHEPTUHU B UI€aTbHOM Koje0aTeIbHOM KOHTYpe

517 BeiHyxneHHble MexaHMueckue KoneOaHus. Pe3zonanc. Pe3oHaHcHas KpuBas.
BrIHyX/1I€HHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHUsI.

5.1.8 IlepemenHsblil Tok. CHHYCOUAJIBHBIN IEPEMEHHBIN TOK.

519 MoOIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYAHOE WU JIEHCTBYIOIIEE 3HAYEHUE CHIIBI
TOKA U HaIPSKEHUS
Tpanchopmarop. [IpousBoacTBO, mepemaya U TOTPEOTICHHE DIECKTPUUYCCKON

5.1.10 SHEPruu. ODKOJIOTMYECKUE PUCKH IPHU IPOU3BOJCTBE SJIEKTPUUECKON SHEPIUH.
KynbpTypa ncnons30BaHusl 3JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU

5111 Texnuueckue yctpoiicTBa: cedicMorpad, 3JIEKTpUUYECKHIl 3BOHOK, JIMHUHU
3JeKTpoIepeay
[Ipaktuyeckue pabotel. MccnenoBanue 3aBUCMMOCTH NEpUOJIa MAJIBIX KoJeOaHH

5.1.12 rpy3a Ha HUTH OT JUIMHBI HUTH U Macchl rpy3a. MccienoBanue nepeMeHHOro ToKa
B LIENIU U3 TIOCJIEA0BATEIbHO COEAMHEHHBIX KOHAEHCATOPA, KATYILIKH U PE3UCTOPA

-MEXAHWYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

521 Mexannyeckue BOJIHBI, ycloBUs — pacnpoctpaHeHus. llepuon. CkopocTh
pacnupocTpaHeHus U JUTMHA BOJIHbL. [lonepeunblie U MpoJ0JbHbIE BOJIHbI

5.2.2 - UaTepdepermms u nudpakiys MeXaHHIeCKUX BOJIH

5.2.3 3Byk. CKopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa

524 DJIEKTPOMAarHuUTHBIE BOJIHBI. YCIIOBHS U3JYYE€HHs DSJIEKTPOMAarHUTHBIX BOJIH.

5.2 B3auMHas opuenTanus BeKTopoB E, B ¥ v B 3JIeKTpOMarHuTHON BOJIHE B BAKYyMeE

505 CBolicTBa 3JEKTPOMArHUTHBIX BOJIH: OTPA)XXEHHUE, MPEJOMIICHHE, MNOJIApU3alus,
mudpakuusi, uatepdepenius. CKOpoCTh IEKTPOMATHUTHBIX BOJIH

526 [IIkana »NEKTPOMATHUTHBIX BOJIH. lIpyMeHeHWe >3JIEeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY

507 [IpuHIMIOBI paguoOCBsI3UM W TeleBUICHUSA. Panuonokanus. DJIEKTPOMAarHUTHOE

3arpsi3HEHHE OKPY)KAIOIIEH Cpeibl
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TexHuyeckue yCTpPOHCTBA: MY3bIKQJIbHBIE WHCTPYMEHTBI, YJIbTPa3BYKOBas

5.2.8 JUarHOCTHKAa B TEXHUKE M MEAMLMHE, pajaap, paJuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meun
-OIITUKA
5.3.1 [IpssmonuHEITHOE pacipOoCTpaHEHUE CBETa B OTHOPOHOM cpene. JIyd cBeta
532 Otpaxenue cBeta. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHne M300pakeHHil B ITIOCKOM
3epKaje
533 [lpenomnenne cBeta. 3akoHbI TIpENOMIICHHMS cBeTa. AOCONIOTHBIM TOKa3aTeib
IIPEJIOMIICHUS
534 Ilo;Hoe BHyTpeHHee oTpaxkeHue. llpenenbHbIi yroa MOJIHOIO BHYTPEHHETO
OTPAKEHMUSI
5.35 Jucniepcus ceera. CinoxxHbli coctaB Oesoro csera. et
Cobwuparomue U paccenBaroniie JuH3bl. ToHKas nuH3a. DOKyCcHOE pacCTOSTHUE U
5.3.6 ONTHYECKas cuiia TOHKOHM nuH3bL. IlocTpoeHune m3zoOpaskeHUl B coOMparomux U
53 pacceuBaromX JHH3aX. DOpMyIia TOHKOM JIMH3bI. Y BEJIMYCHUE, JaBAEMOE JIMH30U
5.3.7 IIpenensl MPUMEHUMOCTH F€OMETPUUECKOM ONTUKU
Wnrtepdepennus  cBera. KorepeHTHble HUCTOYHUKH. YCIOBUS HaOIIOACHUA
5.3.8 MaKCHMyMOB U MUHUMYMOB B HHT€PPEPEHIIMOHHON KapTUHE OT ABYX CHH(]A3HBIX
KOT€PEHTHBIX HCTOYHHKOB
Hudpakius ceera. [udpakumonHas peméTka. YcioBue HaOMIOAEHUS TJIaBHBIX
5.3.9 MaKCUMYMOB TpH TaJeHUA MOHOXPOMATHYECKOTO CBETa Ha AU(PPaKIHOHHYIO
pEMETKY
5.3.10 [onsipuzanus ceeta
5311 TexHuueckue ycTpoiicTBa: OUKHM, Jyna, (oToammnapar, MPOEKIMOHHBIM ammapar,
MHUKPOCKOTI, TEJIECKOII, BOJIOKOHHASI ONTHKA, TU(PAKIIOHHAS PeIIETKA, TOISPOULT
5312 [Ipaktuyeckue pabotel. M3mepenue mnokazartens npenomiieHus. MccnenoBanue
CBOWCTB M300paxkeHHi B MuH3aX. HaOmonenne nucnepcuu ceera
6 BJIEMEHTHI CIIELIUAJIBHOM TEOPMM OTHOCUTEJIBHOCTU
6.1 ['panuupl  DPUMEHUMOCTH  KJIacCM4eCKOM MexaHukHM. [loctymatel  Teopuu
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OTHOCHUTEJILHOCTH: HHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETA B BaKyyMe, IPUHIIHIT
OTHOCHUTEJIBHOCTH DUHIIITEHHA

OTHOCHUTENHLHOCTD OIHOBPECMCHHOCTH. 38MC,Z[J'ICHI/IS BpCMCHHN W COKpAIICHHUC

6.2
JUTAHBI
6.3 DHEprus U UMITYJIbC CBOOOTHON YaCTHIIBI
6.4 CBs3b Macchl C HHEprued W HMMITYJIBCOM CBOOOJHOM YacCTHIBI. DHEPrusi MOKOsS
CcBOOOIHOM Y4aCTHIIBI
7 KBAHTOBAS ®U3UKA
-3JIEMEHTbI KBAHTOBOM OIITUKU
711 ®otonbl. Popmyna [lnanka cBsi3u sHepruu (poToHa ¢ €ro yacTOTOW. DHeprus u
UMITYJbC GOTOHA
71.2 OtkpeiTue u ucciegoanue (orordpdexra. Onbitel A.I. CroneroBa. 3aKOHbBI
dhoTorddexra
[ 7.1.3 YpaBuenue DiinmreiiHa 11 Gotorddexta. «KpacHas rpanuna» pororpdexra
7.1.4 Hasnenue ceeta. OnbiTel [1.H. JIebenena
7.1.5 XUMHYECKOE JeICTBUE CBETA
716 Texuudyeckue ycrpoicTBa: (OTOINEMEHT, (OTOJATIMK, CONHEUYHas Oarapes,
CBETOAMON
CTPOEHUME ATOMA
701 Mopenb atoma Tomcona. OnbiTel Pe3epdopia 1o uccienoBaHuio CTPOSHUS aToMa.
IInanerapHas Mozesb aToMa
[Moctynater bopa. M3nydenue u morsiomeHne (OTOHOB MpH TEepexojie aroMa ¢
7.2.2 OJIHOTO YpOBHS dHEpruu Ha Apyroi. Bunbl cnexkrpoB. CnekTp ypoBHER »HEpruu
7.2 aToMa BOJIOPOJa
723 BonHoBbie cBoiictBa uactul. Bomnbl ne bpoiinsa. KopmyckynisspHO-BOIHOBOM
ayanusM. Jndpakiyst 3J1eKTPOHOB Ha KpUCTaJLIax
7.24 CrnioHTaHHOE M BBIHY)KJICHHOE M3JIydeHHe. Y CTPOMCTBO M MPUHLIUI paboThI Jiazepa
795 TexHuueckne yCTPOWCTBAa: CHEKTPAlbHBIA aHaIW3 (CIIEKTPOCKOM), Jasep,

KBaHTOBBIM KOMITIBKOTCP
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7.2.6 [Tpaktrueckue padboTel. HabmrogeHne nuHeHdaToro criekTpa
ATOMHOE A1PO
7.3.1 MeToapl HAOTIOCHUS U PETUCTPAIIUHU DJIEMEHTAPHBIX YaCTHIT
OtkpeiTie paauoaktuBHOCTH. OmbIThl Pesepdopaa mo ompeneneHUro cocraBa
7.3.2 paaroakTUBHOTO M3mydeHus. CBoiCTBa anbda-, 6eTa-, raMmma-u3nnydeHus. Biusaue
paZlnOaKTUBHOCTH Ha KUBBIE OPraHU3MBI
733 OtkpbiTHE mpoToHAa M HeWTpoHa. HykiionHas wmopmens saapa ['eifsenbepra —
WBanenko. 3apsia sapa. MaccoBoe unciio siapa. M3oronsl
734 Anbda-pacnaz. DJIEKTpOHHBIA W MO3UTPOHHBIA Oera-pacman. ['amma-usmydeHue.
3aKoH paJiMOAaKTUBHOIO pacnaja
7.3 7.3.5 DHeprus cBA3M HYKJIOHOB B siape. SnepHbie cuibl. JlepexT maccl siapa
7.3.6 SAnepHsble peakiuu. [leseHne U CUHTES S1IEpP
737 SAnepusiii peakrop. Tepmosiaepublii cunres. [Ipo0GiaemMbl U MEPCIEKTUBBI A1EPHON
SHEPIreTHKU. DKOJIOTUUECKHUE ACTIEKTHI SIIEPHON SHEPTeTUKH
738 3neMeHTaPHI,1e yactTuubl.  OTKpbITHE  MO3UTpoHA.  DyHAaMEHTaJbHBIE
B3aUMOJCHCTBUS
739 TexHuueckue yCTpPOMCTBA: AO3UMETpP, Kamepa BHIIbCOHA, SAEpPHBIA PEAKTOp,
aToMHas 6om0a
7310 [lpaktuyeckne paboTel. MccrnenoBanue TpeKoB yacTUll (IO TOTOBBIM
dhoTtorpadusim)
OJIEMEHTBI ACTPOOU3UKHA
8.1 Bun 3Bé3nHor0 HeOa. Co3Besnus, ipKue 3BE3IbI, NIAHETHI, KX BUIUMOE JBIKEHUE
82 Conneunas cucrema. llmanersl 3emMHONM rpynnbl. IDliaHeTel-rUraHTel M HX
CIIYTHHMKH, KapJIMKOBbIE TuIaHeThl. Manble Tena ConHEeYHON CUCTEMBI
8 8.3 Comnnie, ¢potochepa u atmocdepa. CoaHeyHass AKTUBHOCTh
8.4 Ncrtounuk sneprum CosnHua u 3BE371
3BE311bl, UX OCHOBHBIE XapaKTEPUCTUKU: Macca, CBETUMOCTb, PaJuyC, TEMIIEPATYPA,
8.5 UX B3aUMOCBS3b. [arpamMmma «CneKTpaibHbIN KJIACC — CBETUMOCTBY. 3BE3/IbI TTIaBHOM

IIOCJICJOBATCIIbHOCTH. 3aBHCHMOCTh «Macca — CBETHMOCTbY IJI1 3BE3H IJIaBHOM
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MIOCJIEI0BATENIbHOCTH

86 -BHyTpenHee CTpOGHI/Ie"3Bé3I[. COBpeMeHHBIf! MPEACTABIEHUS O MPOUCXOKIACHUU U
sBosrotnu CoJHIA U 3BE3]. DTanbl )KU3HU 3BE3]T
Mneunsnii Ilyte — Hama [I'anmaktuka. ChoupanbHas CTpykTypa [ amakTukwy,

8.7 pacmpenenenve 3BE3A, raza u nbuid. llomoxenwme u aBuwxenue CoylHIA B
I"anaktuke. [Tnockas u chepudeckas moacuctemMsl ['anakTuku

8.8 Tunel ranaktuk. Paguoranaktuku u kBasapbl. YEpHbIE JbIPHI B IAPAX TATAKTHK
Bcenennas. Pacmmupenue Bceenennoil. 3akon Xa006ma. Pas0Oeranue ranakTuk.

8.9 Bospact u pamnyc Bcenennoii, teopusi bonpmoro B3peiBa. Mojenb «ropsiuei
Bcenennoiy. PennkroBoe u3nydeHue

8.10 MacmrabHasi cTtpyktypa Bcenennoit. Metaramaktuka. Hepeménubsie mpooieMbl

aCTPOHOMHUHU
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U YHEHUKA

—  Yuebnoe mocobue: duszuka, 10 xmacc/ KacesnoB B.A., OOmiecTBo ¢ OrpaHM4eHHONW OTBETCTBEHHOCTHIO
«JIPODAY»;

—  VYuebnoe mocobue: duszuka, 11 xmacc/ KacesnoB B.A., OOmiecTBo ¢ OrpaHMYEHHONW OTBETCTBEHHOCTHIO
«JIPODAY»;

METOAUYECKHUE MATEPHUAJIBI IS YUUTEJIA
Kypc «®uszuka B 3amauax» YueoHoe nocodue: [lappentreBa H. A. - ®usuka - Pemednuk - 10 k1. - [Tocobue k
yueOHUKY MsKulleBa u Jip.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://eduprosvet.ru/
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