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Pabouas mporpamma mo yueOHOMY npenmery «®Dusmka» (6a30BbIi ypOBeHB) (IIpeIMeTHas
obnacte «EcTecTBeHHO-HAayYHBIE TIPEIMETHI») (ajee COOTBETCTBEHHO — porpamma 1o ¢usuke,
¢u3uka) paspaboraHa Ha OCHOBe (enepanbHOW pabouell mporpaMMbl M BKIIOYAeT
NOSICHUTENIFHYIO 3allMCKy, COJEpXKaHue OOydYeHHs, IUIAaHHpYEMble pe3yJbTaThl OCBOCHUS
pOTpaMMBI 10 (pu3HKe.

[NHOACHUTEJIBHAA 3AIINCKA

Copepxanue [Iporpammbl HampaBiieHO Ha (OPMHUPOBAHUE €CTECTBEHHO-HAYYHON KapTUHBI
mupa yvamuxcs 10—I11 kmaccoB npu oOyueHnn ux Qusnke Ha 0a30BOM YpPOBHE Ha OCHOBE
CHUCTEMHO-/ICSITeIBHOCTHOTO moaxoja. [Iporpamma coorBercTByeT TpeboBanmsim ®I'OC COO
K IJJAHUPYEMBIM JIMYHOCTHBIM, NPEAMETHBIM M METAIlPEIMETHBIM pe3ysbTaraM oOydeHus, a
TaK)Ke YUYUTHIBAET HEOOXOAUMOCTh pean3alii MeXIPEIMETHBIX CBSI3€i PU3UKU C €CTECTBEHHO-
HAYYHBIMH YY€OHBIMH IpeIMeTaMu. B Hell onpeaessitoTcst OCHOBHBIE 1eNTU U3y4YeHHs (pU3uKH Ha
YpOBHE CpeAHero ooiiero oOpa3oBaHMsl, MJIAHHUPYEMbIE PE3ybTaThl OCBOCHHS Kypca (PU3UKU:
JUYHOCTHBIE, METaNPEeIMETHBIC, IIPEeIMETHBIE (Ha 0a30BOM YPOBHE).

du3uka Kak Hayka O HauOoJiee OOIIMX 3aKOHAX MPUPOABI, BHICTYINAs B KA4eCTBE Yy4EOHOTO
peaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpYXKaroLleM MHpE.
[konpHBIA Kypc (PU3MKHM — CHCTEMOOOPA3YIOIIUNA ISl €CTeCTBEHHO-HAYyYHBIX Y4EeOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SIBJIICHUHN, U3y4aeMbIX
XuMHel, ouonoruei, pusmdeckort reorpadueit u actpoHomueit. Mcnonp3oBaHue U aKTHUBHOE
npuMeHeHne (PU3MUECKUX 3HAHUHN OTpeeIsieT XapakTep 1 Pa3BUTHE Pa3HOOOPa3HBIX TEXHOIOT Ui
B cepe HSHEPreTHKH, TPAHCIOPTA, OCBOCHUS KOCMOCA, MOJIYUYEHUS HOBBIX MaTEpPHUAJOB C
3aJJaHHBIMH CBOWMCTBaMHU W Ap. M3ydeHue (QHU3MKH BHOCHT OCHOBHOH BKJIaJ B (hOpMHUpPOBAHHE
€CTeCTBEHHO-HAYYHOU KapTUHBI MUPA yYalIuXxcs, B OPMUPOBAHNE YMEHUI IPUMEHSITh HAYyYHBIN
METO/I TO3HAHUS TIPY BBHIITOJHEHUH UMM YUEOHBIX UCCIIETOBAHHA.

B ocHOBY Kkypca pu3uku cpeqHei HIKOIIbI MOJ0KEH Psii UACH, KOTOPbIe MOXKHO PacCMaTpPHUBATh
KaK MPUHIUIBI €0 TOCTPOEHUS.

Wnes nenoctHocTH. B cOOTBETCTBMM € HEW Kype SIBISIETCS JIOTMUECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pas3AesioB (M3MKH, BKIIOYAET KAaK BOIMPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (DU3UKH.

Wnes renepanuzanuu. B cooTBeTcTBUM ¢ Hel Marepuall Kypca (GU3MKH OObEIUHEH BOKPYT
¢usnueckux Teopuil. Beaymmm B Kkypce sBusercs (OpMHUpOBaHHME TNPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BELIECTBE U TOJIE.

Wnes rymanurtapusanuu. E€ peanuzanus mnpeamnonaraeT HCIOJIb30BAHWE T'yMaHMTApHOTO
noTeHuuana Gu3n4eckoi Hayku, OCMBICIIEHUE CBSI3U Pa3BUTHUS (PU3UKU C pa3BUTHEM OOLIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M 9KOJIOTHYECKUMHU MPOOIIEMaMH.

Wnes npuknagnoit HanpasnenHoctu. Kype dusuku mpenmnonaraeT 3HaKOMCTBO C IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX PUIIOKEHNN N3YUYEHHBIX TEOPUH U 3aKOHOB.

Wnes »skonoruzanmu peanusyercs IOCPEICTBOM BBEIACHHUS DJIEMEHTOB COJEp)KaHUS,
MNOCBALIEHHBIX JKOJIOTMYECKUM MpoOjeMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKHU U TEXHOJIOTHUH, a TakKe 00CYKIeHHsI Mpo0eM palliOHaIBLHOTO MPUPOAOIIOIB30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

Crep)KHEBBIMHU 3JIEMEHTaMU Kypca (U3UMKH CpeTHEH LIKOJbI ABISAIOTCS (U3NYECKUE TEOpUU
(bopmupoBanme mpeACTaBICHUH O CTPYKType TIOCTPOCHUS (PU3UUECKOM TEeOpHuH, PpOIH
(GbyHIaMEHTaIbHBIX 3aKOHOB M MPHUHIMIIOB B COBPEMEHHBIX IPEJICTaBICHUSIX O IPUPOJIE,
IpaHULIaX IPUMEHUMOCTHU TEOPHH, [UIsl ONUCAHMSI €CTECTBEHHO-HAYUHBIX SIBJIEHUM U IIPOLIECCOB).

CHCTeMHO-ESITETbHOCTHBIN TOJAX0 B Kypce (U3UMKU pealu3yeTcsl MpexkIe BCEro 3a CYET
OpraHM3aluyi SKCIIEPUMEHTAIBHON JAeATeIbHOCTH oOydvaroumxcs. s 6a30Boro ypoBHs Kypca
(GU3MKM — 3TO HCHOJIb30BAHHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB U
7a00paTopHbIX paldoT, KOTOpble B MporpamMme OOBEIMHEHbI B OOIIMI CHHMCOK YYEHHYECKUX
MPaKTUYECKUX paboT. Brienenue B ykazaHHOM IepedyHe Ja00paTOpPHBIX paboT, MPOBOAUMBIX AJIS



KOHTPOJII M OLIEHKH, OCYIIECTBIIIETCS YYaCTHHKAMH OOpa3oBaTENBLHOIO Ipolecca HCXOAs U3

O0COOCHHOCTEH TEMaTW4YeCKOro IUIaHWPOBaHMS M OCHalleHus KabuHera ¢usuku. Ilpum sToM

o0ecrieunBaeTcsi OBJAJIEHHE OOyYarOIMMMCA YMEHUSIMHU IPOBOJUTH KOCBEHHBIE W3MEpPEHMs,

UCCJIEJIOBAaHMS 3aBUCUMOCTEH (DM3MUECKMX BEJIMYMH M TIOCTAaHOBKY OIIBITOB II0 TIPOBEPKE

HPEeATI0KEHHBIX THIIOTES.

bonbiioe BHUMaHUE ylEsIeTCs PELICHUIO PACUETHBIX U KaYeCTBEHHbIX 3a1ad. [Ipu sTom s
pacy€THBIX 3a/a4 NPUOPUTETOM SBJSIFOTCA 33Jadd C SBHO 33aJaHHOM (M3MYECKON MOJenblo,
MO3BOJIAIOIINE IPUMEHATh U3YUYE€HHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3zeiia Kypca,
TaK M MHTErpUpys 3HAHUSA M3 Pa3HbIX pazfesoB. s KayecTBEHHBIX 3aJad MPUOPUTETOM
SBIISIOTCS 3aJaHUsg Ha OOBSICHEHHE MpOTeKaHWs (U3UYECKUX SBJICHUH M TPOLIECCOB B
OKpY’Karollel JKU3HHU, TpeOylolMe BbIOOpa (PU3MUECKOW MOAETH A CUTyalMH MPaKTHUKO-
OpPUEHTUPOBAHHOT'O XapaKTepa.

B cootBercTBuu ¢ TpeboBanusmMu PI'OC COO k mMaTepuaqbHO-TEXHUYECKOMY 00€CIIeUeHHUIO
yueOHoro mporecca 0a30BbIii ypOBeHb Kypca (M3WKH B CPEIHEW IIKOJIC JOJDKEH M3YydaThCs B
YCIOBUSAX NPEAMETHOro KaOuHeTa (U3UMKU WIM B YCIOBHUAX HMHTEIPUPOBAHHOIO KaOuHETa
IPEMETOB €CTeCTBEHHO-HAYYHOTO IHKIA. B kaOuHere (QU3MKH JOIDKHO OBITH HEOOXOAMMOE
nabopaTopHoe 00OpylOBaHME JJsl BBIIOJIHEHUS YKa3aHHBIX B IIpOrpamMMme Y4YCHHUYECKUX
IPAKTUYECKUX pabOT U IEMOHCTPALIMOHHOE 000pYI0BaHHE.

JleMoHCTpalmoHHOe  o0OopyaoBaHue (opMupyercs B COOTBETCTBUM C  IPUHIUIIOM
MUHUMAJIBHOM JIOCTATOYHOCTH M OOECIEUMBAET IOCTAHOBKY IIEPEUMCIIEHHBIX B Iporpamme
KJIFOYEBBIX JIEMOHCTPALIUMH JIUIsl HCCIIEAOBAHUS U3YYaeMBbIX SIBIICHUH U IPOLIECCOB, SIMITUPUUYECKUX
U QyHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHECHHIA.

JIaGopatopHoe 000pyAOBaHME Ul YUEHHYECKUX MPaKTHUECKUX padoT (opmupyercs B BHJE
TEMaTHYECKUX KOMIUIEKTOB M OOecleyrBaeTcss B pPAacyéTe OJHOI0 KOMIUIEKTa Ha JBYX
oOyuyaromuxcs. TemaTndyeckue KOMIUIEKTHI J1aOOpaTOpHOro 0O0OpYyJIOBaHUS JOJDKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUHM AHAJOTOBBIX M IU(POBBIX MPUOOPOB, a TAKKE
KOMITbIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.

LEJIN U3YUEHUA YUEBHOI'O [TIPEJIMETA «®U3UKA»

OCHOBHBIMU LETSIMH U3Y4€HUS PU3UKU B 0011IEM 00pa30BaHUU SIBIISIOTCA:

— (opmupoBaHuEe MHTEpeca U CTpeMJIeHUs OOydarolUXCcsl K HAyYHOMY H3YyUEHHUIO MPHUPOJIBI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

— pa3BUTHE TPEACTABIEHUH O HAydyHOM  MeTOoAe IMOo3HaHusi U  (HopMHpOBaHUE
MCCJIEIOBATEIBCKOTO OTHOIIECHHUS K OKPY KAIOIUM SIBJICHUSM;

— (popMHupoBaHUE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa M3y-YeHHs] OCHOB CTPOEHHUS
MaTepuy U GyHIaMEHTAIBHBIX 3aKOHOB (PU3HKH;

— (opmupoBaHue yMEHHN OOBSACHATH SIBICHUS C HCIOJBb30BAHWEM (PU3NYECKUX 3HAHUU H
HAyYHBIX JI0Ka3aTeIbCTB;

— (popmupoBaHUE NPEACTABICHUN O pOIU (PU3UKU JUISL pa3BUTHSL IPYTUX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHUH.

JlocTrkeHue ATUX 1esell 00ecreunBaeTCs pelieHneM CIeAYOIUX 3a/1a4 B IPOLECCEe N3YUEHUS
Kypca (pU3UKU Ha YPOBHE CPEIHEro 00Iero oopa3oBaHus:

— MpUOOPETEHNE CUCTEMBI 3HAaHUH 00 00IIMX (PU3NUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSIX,
BKJIIOYass MEXaHUKY, MOJEKYJSpHYIO (PU3MKY, 3JEKTPOJUHAMUKY, KBAaHTOBYIO (U3HUKY H
AIIEMEHTHI acTPODU3UKH;

— (opMUpOBaHME YMEHUN MPUMEHSATh TEOPETHUECKUE 3HAHMS NIl OOBACHEHHS (PU3UUECKUX
SBJIEHUH B TIPUPOJIE U JUIsl IPUHATHS MPAKTUYECKUX PEIIeHU B IOBCETHEBHOM JKU3HU;

— OCBOCHME CHOCOOOB peIIeHUs Pa3IMuYHBIX 3a/1a4 C SBHO 3a/JlaHHOM (U3UYECKOl MOjeNbio,
3aja4, MOJpa3yMeBAIOIINX CaMOCTOSITENIbHOE CO3JaHuE (U3NYECKOW MOJENH, aJeKBAaTHOMN
YCIIOBUSM 3aJ]auu;

— MOHUMaHHe (U3NYECKHX OCHOB M TPUHIUIOB JEHCTBUS TEXHUYECKHX YCTPOWUCTB U
TEXHOJOTMYECKHUX IPOLIECCOB, UX BIUSHUSA Ha OKPYIKAIOLIYIO CPEAY;

— OBJIaJICHUE METOJaMU CaMOCTOSITEIbHOTO IUIAHUPOBAHHUS W TPOBENEHUS (PUINYECKUX



SKCIIEPUMEHTOB, aHajlu3a W HMHTEpHpeTauuud HH(pOpMalMH, ONpeAeseHUs TOCTOBEPHOCTU

MOJTy4YEHHOTO PEe3yJIbTaTa;
— CcO3J]aHNe YCIOBUH [UIsi Pa3BUTUS YMEHHUH IPOEKTHO-UCCIENOBATENBCKON, TBOPUYECKOM

JIeATETbHOCTH.

MECTO YUEBHOI'O I[IPEAMETA «®U31KA» B YHEBHOM IIJIAHE

B cootBerctBim ¢ ®I'OC COO ¢wusuka sBiuseTcs 00s3aTeNbHBIM IMPEIMETOM HA YpPOBHE
cpeanero oOmiero oOpasoBanus. [laHHas mporpaMmMa MHpeaycMaTpuBaeT H3ydeHue (pu3uku Ha
0a3oBoM ypoBHE B 00bEMe 136 u 3a 1Ba roga oOydenus 1o 2 4 B Hemenmo B 10 u 11 kimaccax. B
TemMarndeckoM mianupoBanuu st 10 u 11 kiaccoB mpearnonaraiotTes pe3epB BpeMEHH, KOTOPHBIi

YUUTEIb MOXKET HCIOIb30BaTh MO0 CBOEMY YCMOTPEHHIO, M IOBTOPUTEIILHO-00001IAI0ITHE YPOKH.
COHAEPXXAHUE YYEBHOI'O [IPEAMETA «®U3UKA»

10 xnacc
Paznen 1. DU3MKA u MeToapl HAy4HOTO TTO3HAHUS
dusnka — Hayka o npupoje. Hayunble MeTonbl MO3HAHUS OKpYy»Karomiero mupa. Poib

SKCHEpUMEHTa M TEOpUM B IpoLlecce IMO3HAHWUA MPUPOIbl. OKCHEPUMEHT B (u3MKe.
MonenupoBanue GU3NIECKUX SBICHUI U nporeccoB. Hayunsie rumote3sl. @u3ndeckne 3aKOHBI
u Teopuu. ['panunbl npumeHuMocTu (usnyeckux 3akoHoB. [IpuHuun coorBercTBus. Ponb u
MecTo (u3uKku B (OPMUPOBAHMM COBPEMEHHOH HAyYHOH KapTHHBI MHpa, B MPAKTHYECKON
JESATEIIBHOCTH JIFOJIEH.

JlemoHCTpanuu

1. AHanoroBsle 1 1U(POBBIE U3MEPUTEIbHbIE TPUOOPHI, KOMIIBIOTEPHBIE JATYUKH.

PA3JIEJ 2. MEXAHUKA

Tema 1. Kunematuka

Mexannueckoe nBHkeHHEe. OTHOCUTENBHOCTh MEXaHUYECKOr0 JBMKeHUsA. Cucrema oTcuéra.
TpaexTtopus. Ilepemenienne, ckopocTb (CpeaHssi CKOPOCTb, MTHOBEHHAs: CKOPOCTb) U YCKOpPEHUE
MaTepUaJIbHON TOYKH, MX MPOEKLUMH Ha OCH CHCTeMbl KoopauHar. CloxeHue NepeMeleHud u
CJIO’KEHUE cKopocTell. PaBHOMEpHOE M paBHOYCKOPEHHOE MpsIMOJIMHENHOe BHkeHue. ['padpuku
3aBUCHMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MIEPEMELICHUS MAaTEpUaIbHON TOUYKH OT
BpeMeHu. CBoOOHOE MasieHue. Y cKkopeHre cBoOoaHOro najeHus. KpuBonnHeiHoe ABHKEHHE.
JIBrKeHHEe MaTepUAIbHON TOYKH 110 OKPY>KHOCTH C TOCTOSIHHOM 110 MOJTYJIFO CKOPOCTBIO. YTIIOBas
CKOpOCTh, JMHeHWHas ckopocTh. Ilepuox u dactota oOpamenus. LleHTpocTpeMuTensHoOe
YCKOpEHHE.

Texunuueckue ycmpoucmea u npakmuyeckoe npumeHeHue. CIUIOMETp, ABH)KEHUE CHApSOB,
LETIHBIE U PEMEHHBIE NIEpeayn.

JleMoHCTpanuu

1. Mognens cuctemMsl OTCUETA, HIUTFOCTPALUSA KHHEMATHYECKUX XapaKTEPUCTUK JIBUKCHMS.

2. [IpeoOpa3oBanue IBUKEHUH C UCIOIb30BAHUEM MTPOCTHIX MEXaHU3MOB.

3. [lageHue Ten B BO3IyXe U B pa3peKEHHOM IPOCTPAHCTBE.

4. HaGnroneHue IBUKEHUS Tela, OpOIEHHOI 0 MO YII0M K TOPU30HTY M TOPU30HTAIIBHO.

5. U3mepenue yckopeHust CBOOOHOTO MaICHHUS.

6. HanipaBiieHne CKOpOCTH NPH IBUKEHUU 110 OKPYKHOCTH.

Y4eHnueckuit IKCIIEPUMEHT, JIabopaTOpHbIE PadOThHI

1. U3yyeHne HEpaBHOMEPHOI'O ABMXKEHHUS C LENBIO ONIPEIETIEHUS] MTHOBEHHON CKOPOCTH.

2. MccnenoBaHue COOTHOLIEHUS MEXY IyTSAMH, IPOMIECHHBIMHU TEJIOM 3a IOCIIEI0BATEIbHBIC
paBHbIE IIPOMEKYTKHA BPEMEHHU IIPU PABHOYCKOPEHHOM JIBUKEHUU C HAYAJIBbHON CKOPOCTHIO,
PaBHOI HYJIIO.

3. 3y4yeHue NBUKEHMS IIApUKa B BI3KOW XKHUIKOCTH.

4. VI3ydeHne NBWKEHHS Tella, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuka

[Ipunnnn otHocurensHOoCcTH ['amwiies. Ilepsbiil 3akoH HeroToHa. MHEpumanbHbIE CHUCTEMBI
OTCU€Ta.

Macca tena. Cuina. [Ipunnun cynepno3unuu cui. Bropoi 3akon HeroToHa /U1 MaTepuanbHON



ToukH. TpeTuit 3akoH HproTOHA [ MaTEepUaIbHBIX TOYEK. 3aKOH BCEMUPHOTO TsAroteHus. Cuna
TsokecT. [lepBas kocmmuueckass ckopocth. Cuna ynpyroctu. 3akoH ['yka. Bec tena. Tpenue.
Bunsl tpenust (nmokosi, ckosbxeHus, kadeHus). Cuna tpenus. Cyxoe Tpenue. Cuina TpeHus
CKOJIbXKEHUS U cuia TpeHus nokost. Koagurment tpenns. Cuiia CONpOTUBICHUS IPU IBHKCHUN
TeJa B )KMIKOCTU MM rase. [loctynarenbHoe U BpallaTesbHOE JIBUKEHHUE a0COIIOTHO TBEPIOTO
Tena. MOMEHT CUIIbl OTHOCUTEIIBHO OCH BpalieHus. [liieqo cuiel. Y CioBuUs paBHOBECHUS TBEPIOTO
Tena.

Texnuueckue ycmpoticmea U HpaKmuiyeckoe npumeHenue: TONIIUIHUKY, ABM)KEHUE
VCKYCCTBCHHBIX CITyTHUKOB.

JlemoHCTpanuu

1. SIBieHue nHEpUUH.

. CpaBHeHue Macc B3aMMOJEHCTBYIOIIUX TEI.

. Bropoii 3akon HrroToHa.

. U3mepenue cuil.

. CiioxeHnue cui.

. 3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Ae(opMari.

. HeBecomocTs. Bec Tena nmpu yCKOpEHHOM MOABEME U MaJECHUH.
. CpaBHEHUE CUJI TPEHUS TOKOSI, KAUEHUS U CKOJIbKEHHUS.

. YcioBus paBHOBecHs TBEPAOIo Tela. Buasl paBHOBECHS.

YdeHn4ecKuil IKCIIEPUMEHT, Ta0opaToOpHbIe pabOTHI

1. I3yuenue aBukeHMs Opycka 110 HaKJIOHHOW INIOCKOCTH.

2. HccnenoBaHue 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HUKAIOLIUX B IPYXHHE U PE3HMHOBOM

oOpasiie, oT ux aedopmaluu.

3. UccnenoBanue ycioBUi paBHOBECHUS TBEPIOTO TeJa, UMEIOILET0 OCh BPAIIECHMUSL.

Tema 3. 3akoHBI COXpaHEHMS B MEXaHUKE

Nmnynsc marepuanbHOi Touku. PaGota cuimel. Momuocts cuibl. KuHerndeckas sHeprus
MaTepHuaibHOU Touku. Teopema 06 ©3MEHEHNU KHHeTHYecKor sHepruu. [loreHanpHas s3Heprusi.
[ToreHunanbpHast 3HEprust ynpyro aeopMupoBaHHOM npykuHbl. [loTeHIManbHas SHEPrus Tena
BOJIN3M IOBEPXHOCTH 3eMIIH.

[loTeHunanpHple W HENOTEHUUANbHbIE CHIBL. CBA3b pPAabOTHl HEMOTEHIHMAIBHBIX CHUJI C
M3MEHEHNEM MEXaHMUYECKON YHEPIMH CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTUH.
Yrpyrue v Heynpyrue CTOJIKHOBEHHUS.

Texnuueckue ycmpoticmeéa u npakmuyeckoe npumeHeHue. BOJOMET, KONEp, NPYKUHHBINA
MIACTOJIET, IBUKEHUE PAKET.

JleMoHCTpanuu

1. 3aKoH coXpaHEeHMsI UMITYJIbCA.

2. PeakTuBHOE IBMKECHHUE.

3. [lepexo mOTEHUIMATBHON PHEPTUH B KUHETUYECKYIO M O0paTHO.

VYdeHnueckuit 3KCIIepUMEHT, 1a00paTOpHbIe pabOThI

1. W3yueHue aOCOIIOTHO HEYNPYroro yjaapa ¢ IOMOLIBIO JIBYX OJIMHAKOBBIX HHTSHBIX

MasiTHUKOB.
2. UccnenoBanue cBs3M pabOTHI CUJIbI C U3BMEHEHHUEM MEXaHMUECKON SHEPTUH Tella Ha puMepe
PacTsKEHUS PE3UHOBOIO XKIyTa.

PA3JIEJI 3. MOJIEKVYJIAAPHAA ®U3UKA U TEPMOJNHAMUKA

Tema 1. OCHOBBI MOJIEKYJIIPHO-KMHETUYECKON TEOPUH

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUM U UX ONBITHOE OOOCHOBAaHHE.
Bpoynosckoe nsmxenue. Auddysus. Xapakrep IBHKEHUS U B3aUMOJCHCTBUS YaCTHIL BEIIECTBA.
Mopenu cTpoeHus Ta30B, )KUIKOCTEH U TBEPIBIX TEN U 0O0BICHEHUE CBOMCTB BEIIECTBA HA OCHOBE
aTUX Mozenel. Macca u pasmepsl Mosekyia. KomnuectBo BemectBa. IloctosiHHas ABoraipo.
TenmoBoe paBHoBecue. Temneparypa u e€ usmepenue. Illkana temneparyp Llenscus. Monenb
ueanpHOro raza. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KUHETHUECKON TEOPUHU UIEAIIBHOTO rasa.
AOcomoTHasl TeMIeparypa Kak Mepa cpelHeld KHMHETHYECKOH 3HEepruM TEIJIOBOrO JIBUXKEHUS
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yactul] rasza. lllkama temneparyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHHe MeHpeneeBa—
Knaneiipona. 3akon JlanproHa. M3omponeccsl B UAEAIBHOM Ia3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpeacTaBieHre H30MPOLIECCOB: U30TEPMa, H30X0pa, n300apa.

Texnuueckue ycmpouicmea u npaxmuyeckoe npumeHenue: TEpMOMETp, OapoMeTp.

JeMoHcTpaunun

1. OmpIThl, JOKa3bIBalOIIME JUCKPETHOE CTPOCHHME BeliecTBa, (oTorpaduu MOJIEKYI

OpPraHUYECKUX COCANHECHUN.

2. OnbiThl 0 AU( QY31 KUAKOCTEH U Ta30B.

3. Mogenb OpOyHOBCKOTO JIBHIKCHHS.

4. Monens onbita HlTepHa.

5. OnbIThI, JOKa3bIBAOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOACHCTBUS.

6. Mogienb, nyunocTpupytoniasi Ipupoy JaBlI€HUs ra3a Ha CTEHKH COoCcya.

7. OnBITHI, HIUTFOCTPUPYIOIIUE YPABHEHUE COCTOSHUSA UACAIBHOIO ra3a, H30IpPOLIECCHI.

YdeHn4ecKuil SKCIIEPUMEHT, JabopaTopHbIe pabOThI

1. Onpenenenue Macchl BO3/lyXa B KIIaCCHON KOMHATe Ha OCHOBE U3MepeHuil 00bEMa KOMHATBHI,

JaBJICHUS U TEMIIEpaTyphl BO3/lyXa B HEH.

2. UccnenoBanue 3aBUCMMOCTH MEXy ITapaMETPaMU COCTOSTHUS Pa3peXEHHOIO rasa.

Tema 2. OcHOBBI TEpMOJUHAMUKU

TepMonnHaMuyeckass cucreMa. BHYTpeHHsSI SHEprusi TEPMOJMHAMUYECKOW CHCTEMBI H
crocoOb! e€ uzmeHenus. KonnyectBo TemioTsl U padota. BHyTpeHHsIsI 3HEeprus 0AHOATOMHOIO
UJCAIBHOTO raza. Buael Teronepenayu: TEIONPOBOAHOCTh, KOHBEKLUS, U3IyYEHHE. Y AeiIbHasA
TEII0EMKOCTH BellecTBa. KonnuecTBo TemoTel npu temionepenaye. Ilonsarue 06 aguadbatHoM
npouecce. [lepBrlii 3akoH TepmonuHamMuku. IIpuMeHeHue mepBoro 3aKoHa TEPMOAMHAMUKHU K
u3onpoueccaMm. ['padudeckas mHTEpnpeTanus paboTsl raza. BTopoil 3aKoH TEpMOIWHAMHKH.
HeobGpaTtumocts mporeccoB B mpupoje. TeraoBele MamuHbl. [IpyHIMOBL 1EHCTBUS TEIIIOBBIX
MmamuH. [IpeobpazoBanus suepruu B TerioBbix Mamnnax. KII terosoit mammnset. [ukn Kapao
u ero KII/I. Oxonoruyeckue npodaemMbl TEMI0IHEPTETHKY.

Texnuueckue ycmpoiucmea u npakmuieckoe npumeHnexue: ABUTaTellb BHYTPEHHErO CropaHus,
OBITOBOM XOJOAMIBHUK, KOHAULIMOHED.

JlemoHCTpanuu

1. 3MeHeHne BHYTPEHHEHM SHEpPTrUuu Tela IpU COBEPIIEHUH Pa0OTHI: BBUIET IPOOKHU U3 OYTHIIIKU

MOJ1 IeCTBUEM CXKATOro BO3JyXa, HarpeBaHue 3¢upa B JaTyHHOU TpyOKe MyTEM TpEeHUs
(BH1€0IEMOHCTpALIHS).

2. 3meHeHue BHyTpeHHEHN 3HEepIruu (TemMrepaTypsl) Tejla Ipy TeIuionepeaaye.

3. OnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3/yXa (OIBIT C BO3YLIHBIM OTHUBOM).

4. Monenu napoBoi TypOUHBI, IBUraTelsl BHYTPEHHErO CTOPAaHUs, PEaKTUBHOIO JBUTATEIIS.

VYdeHnueckuit 3KCIepUMEHT, 1a00paTOpHbIe padOoThI

1. I3mepenue y1enpHON TEIUIOEMKOCTH.

Tema 3. ArperaTHble COCTOSTHUS BEIIECTBA.
®azoBsle nepexoipl. [TapoodpazoBanue u konaeHcanus. Vcnapenue u kunexnue. AOCotoTHas U
OTHOCHTEJIbHAS BIIAXKHOCTh BO3Ayxa. HaceleHHbI map. Y aenpHas TemioTa napooopa3oBaHUsL.
3aBUCUMOCTh TEMIIEPATYpPhl KHUIIEHUS OT JaBiieHus. TBEpmoe tenmo. Kpucrammueckue u
amopduble Tenma. AHM3OTponusi CBOMCTB KkpuctauioB. JKuakue kpucraiisl. CoBpeMEHHbIE
MmaTtepuanbl. [lnaBneHune u kpucramnuzanus. YaenpHas TeruioTa IuiaBieHus. CyOmumarnus.
YpaBHeHUE TeII0BOro HajgaHca.

Texnuueckue ycmpoticmea u npakmuyecKkoe npumeHnexue: TUTPOMETP W IICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUH MOJTYUYEHHUS] COBPEMEHHBIX MaTEpUAJIOB, B TOM UHCJIE HAHOMATEPHAJIOB,
Y HAHOTEXHOJIOTHH.

JlemoHCTpanuu

1. CBolicTBa HACHIIICHHBIX TTAPOB.

2. Kunenue npyu NOHM>KEHHOM JIaBJIEHUU.

3. CriocoObl U3MepeHus BIaKHOCTH.



4. HabmroneHre HarpeBaHus U IJIaBJICHUS KPUCTANTNYECKOTO BEIECTBA.

5. JleMOHCTpanus KpUCTaJLIOB.

YyeHnueckui IKCIIEPUMEHT, JIabopaTOpHbIe Pa0OThHI

1. U3mMepeHue OTHOCUTEIBHON BIAXKHOCTH BO3/1yXa.

PA3/IEJI 4. DJIEKTPOAMHAMUKA

Tema 1. Dnekrpocratuka

DJIeKTpu3anus Teia. DAEeKTpUIecKuil 3apsa. JBa Buga ajekTpuyeckux 3apsaaoB. [IpoBogHukwy,
JURJIEKTPUKHU U MOITYIIPOBOJAHUKH. 3aKOH COXPAaHEHUS JIEKTPUUECKOT0 3apsiia. Bzaumoneiicreue
3apsimoB.  3akoH Kynona. TodeuHbl 2JIEKTpUYECKUH  3apsif.  DJIEKTPUUECKOE TIOJIE.
Hanpssk€HHOCTB 251eKTprYecKoro nojis. [IpuHnun cynepno3unuy 31eKTpU4ecKux nojaeu. JInaum
HANPSDKEHHOCTU AJIeKTpuyeckoro mojis. Paborta cun anektpocrtarnyeckoro mojis. [loreniman.
Pasnocte mnoteHumanoB. [IpoBOOHMKM W JIUAJIEKTPUKH B  BJIEKTPOCTATUUYECKOM  IIOJIE.
JusnexTpuyeckas IPOHULIAEMOCTb. DIEKTPOEMKOCTh. KoHeHcaTop. DIeKTpOEMKOCTh IIIOCKOTO
KOHJIEHCAaTOpa. DHEPrus 3apspKEHHOT0 KOHIEHCATopa.

Texnuueckue ycmpoucmea u npaKmMuyecKkoe npuMeHeHue. 3IEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJIEHHE D3JIEKTPONpPUOOpPOB, KOHAEHCATOp, KOMUPOBAIbHBIN
anmnapar, CTpyHHBIN IPUHTED.

JlemoHCTpanuu

1. YeTpoiicTBO U PUHIMUIT ACHCTBUSA 3JIEKTPOMETPA.

. BzaumopeiicTBie Ha’IEKTPU30BAHHBIX TEII.

. DIIEKTPUYECKOE T10JI€ 3apsHKEHHBIX TEl.

. IIpOBOAHMKY B 3JIEKTPOCTATUUYECKOM IIOJIE.

. DIIEKTpOCTaTUYECKas 3allUTA.

. JIMBIEKTPUKY B 3JIEKTPOCTATHYECKOM IIOJIE.

. 3aBUCUMOCTb JIEKTPOEMKOCTH TJIOCKOTO KOHJAEHCATOpa OT IUIOIIAIN IUIACTUH, PACCTOSIHUS
MEX/1y HUIMH U JU3JIEKTPUYECKON IPOHUIIAEMOCTH.

8. DHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.

Y4eHnueckuit IKCIEPUMEHT, J1abopaTOpHbIE Pa0OTHI

1. U3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. [locTOSHHBIN 3NIEKTPUUECKUN TOK.

ToKM B pa3inMyHBIX cpeiax. JNEKTPUUECKUH TOK. Y CIIOBUS CYIIECTBOBAHMS DJIEKTPUIECKOTO TOKA.
Ucrounnku toka. Cuna Toka. [loctossHHbIM TOK. Hanpspbkenne. 3akon Oma Juist ydacTka Ienu.
DNEKTPUYECKOE CONPOTHUBIICHUE. Y IEIbHOE CONPOTUBJIEHHE BelecTBa. llocnemoBarensHoe,
napajuleJIbHOE, CMEIIAaHHOE COEAMHEHHE MPOBOJHUKOB. PaboTa 35IeKTpHUECKOro TOKA. 3aKOH
Jbxoyns—Jlenna. MomHocTe snektpudeckoro Toka. OJIC M BHyTpeHHEEe CONpPOTHBIICHHE
WUCTOYHHMKA ToKa. 3akoH Owma is TONHOW (3aMKHYTOHM) anekTpuueckoil 1enu. KopoTkoe
3aMbIKaHHE. DJIEKTPOHHAs MPOBOJUMOCTD TBEPIBIX METAUIOB. 3aBUCUMOCTh CONPOTHBIIEHUS
METaJUIOB OT TeMrepaTypbl. CBEpXIIPOBOAUMOCTh. IIEKTPUUECKUN TOK B Bakyyme. CBoMCTBa
ANIEKTPOHHBIX MydkoB. [lomympoBonnuku. CoOCTBeHHass W MpHUMeEcHas IMPOBOAMMOCTb
NOJypOBOIHUKOB. CBolicTBa p—N-niepexoja. [lomynpoBogHuKOBEIE TPUOOPHI. DIEKTPUUECKUN
TOK B PacTBOpax M paciuiaBax JIEKTPOJIUTOB. DJIEKTPOJIUTUYECKAS AUCCOLHUALMS. DIIEKTPOIIU3.
OneKTpuYecknil TOK B raszax. CaMOCTOATENbHBIM M HECAMOCTOSTENBHBIA pa3psaa. MoaHus.
[1na3ma.

Texnuueckue ycmpoucmea u npakmuyeckoe npumeHeHue: aMIepMeTp, BOJIBTMETP, PEOCTar,
UCTOYHUKHA TOKA, OSJIEKTPOHArpeBaTelbHbIe MPHOOPHI, 3JIEKTPOOCBETUTENIbHBIE TMPHOOPHI,
TEPMOMETP  CONPOTUBIIEHHUS, BAKYyMHBIM  JAMOA, TEPMUCTOPHl U  (POTOpPE3UCTOPHI,
MIOJIyIPOBOIHUKOBBII TMOJI, TaJbBaHUKA.

JlemoHCTpanuu

1. M3mepeHue cHIbl TOKa U HANPSHKEHUS.

2. 3aBHCHMOCTh COTPOTHBIICHHUS NHJIWHAPUYECKUX TPOBOJHUKOB OT JUIMHBI, ITUIOIIATA

MIONIEPEYHOI0 CEUEHHUs] U MaTepU-
ana.
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CMeraHHOE COeIMHEHHE TPOBOIHUKOB.

[Ipssmoe usmepenne DJIC. KopoTkoe 3aMblkaHUE TaJlbBAHMUECKOTO 3JIEMEHTAa M OLIEHKa
BHYTPEHHET'O COIIPOTHUBIICHHUSL.

5. 3aBUCHMOCTb COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

6. IIpoBOAMMOCTb 3JIEKTPOIUTOB.
7
8.

b w

. MlckpoBo# pa3psia ¥ IpOBOAUMOCTb BO3yXa.
OnHOCTOPOHHSASA IPOBOJUMOCTb JUOJA.

YdeHn4ecKkuil SKCIIepUMEHT, Ja0opaTopHbIe PabOThI

1. 3yueHue cMeImaHHOr0 COeIMHEHHS PE3UCTOPOB.

2. U3mepenue D/IC UCTOYHMKA TOKA U €r0 BHYTPEHHETO CONIPOTUBIICHHUS.

3. HaGmronenue anexTpoiusa.

MEXIIPEIMETHBIE CBA3U

N3ydyenne kypca ¢usuku OazoBoro ypoBHd B 10 kiacce ocCyIIECTBISETCS € Y4ETOM
COJICP)KATENBHBIX MEXIPEIMETHBIX CBSI3€ll C KypcaMH MAaTeMaTUKH, OHOJOTHH, XUMHH,
reorpauu U TEXHOJOTUH.

Me:xnpeaMeTHbIE TOHATHS, CBA3aHHbIE C U3yUYEHUEM METOJ/I0B HAYYHOI'O MO3HAHUS: SIBJIICHUE,
Hay4HbII ¢akT, runoresa, GuU3nyeckas BEeIMUMHA, 3aKOH, TEOPHs, HaOJIIOJCHUE, SIKCIEPUMEHT,
MOJIEJIMPOBAHUE, MOJIEIb, U3MEPEHHUE.

MaremaTHka: pelieHue CUCTeMbl YpaBHEHUH; JTuHelHas ¢yHKkuus, napadoia, runepoosa, ux
rpaduKyd ¥ CBOMCTBA; TPUTOHOMETPHUYECKUE (PYHKIUHU: CHHYC, KOCHHYC, TAaHT€HC, KOTaHTCHC;
OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO; BEKTOPbl M HX MPOEKIMH Ha OCH KOOPJIUHAT,
CJI0KEHHE BEKTOPOB.

buonorusi: MexaHuueckoe IBM)KEHUE B KMBOH mpupone, auddysus, ocmoc, TenaooOMeH
JKUBBIX OPraHU3MOB (BHJIbI TEILJIONEPENAYH, TEIJIOBOE PABHOBECUE), SJIEKTPUUECKHE SBJICHUS B
>KUBOU TIPUPOIE.

XUMUs: TUCKPETHOE CTPOEHHE BEIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEIECTBa,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPABIX Tell, JKUAKOCTEH M TIa30B, 3JEKTPUYECKHE
CBOICTBa METAJJIOB, 3JIEKTPOJIUTHUECKAs JUCCOLUAINS, FalbBaHUKA.

I'eorpadus: B1a)KHOCTh BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonorus: npeodpazoBaHUE ABMKEHUH C HCIOIb30BAaHUEM MEXAaHU3MOB, Y4ET TpPEHHS B
TEXHUKE, TOJIIMIHUKY, HCIIOJIB30BAHUE 3aKOHA COXPAHEHUS HMITYJIbCa B TEXHHKE (pakera,
BOJIOMET U T. I1.), IBUTaTelIb BHYTPEHHETO CrOpaHus, naposas TypOrHa, ObITOBON XOJOAUIIbHUK,
KOHIMIIMOHEP, TEXHOJOTMU IIOJIy4eHHs COBPEMEHHBIX MAaTepuajgoB, B TOM  4YHCIE
HAaHOMATepHaJloB, M  HAHOTEXHOJOTWH,  D3JEKTPOCTaTHYecKas  3alluTa,  3a3eMIICHHE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNpHHTEp, AJIEKTpOHArpeBarelbHble MPHOOPHI,
3JIEKTPOOCBETUTENbHbBIE PUOOPHI, TaJTbBAHUKA.

11 xmacc

PA3JIEJT 4. DJIEKTPOAMHAMUKA

TEMA 3. MATHUTHOE IIOJIE. 9JIEKTPOMATI'HUTHAA NHAYKIA

[TocrosiHHBIE MarHUTHl. B3anmoaeicTBUE MOCTOSTHHBIX MAarHUTOB. MarHutHoe mosie. Bekrop
MarHUTHOW MHAYKUUU. [IpyHIMO Cynepno3suuyMM MarHUTHBIX MoJed. JIMHMM MarHUTHOMU
uHaykuu. KapTrHa TMHUNA MarHUTHOM MHTYKIIMY MOJISI IOCTOSHHBIX MAarHUTOB. MAarHUTHOE TOJI€
MpPOBOJIHMKA € TOKOM. KapTuHa NWMHUNA MHAYKIMUA MAarHUTHOTO TMOJS JJIMHHOTO MPSMOTO
MPOBOJHMKA M 3aMKHYTOTO KOJBIIEBOTO MPOBOA-HUKA, KATyIIKA ¢ TOKOM. OmnbeIT Opcrexa.
B3aumopeiictBue npoBogHUKOB ¢ TOokoM. Cuna Ammnepa, e€ moaynb U Hampasienue. Cuna
JlopeHniia, e€ Moayb U HarpabiieHUe. JIB>KEHUE 3apsKEHHOM YacTUIbl B OAHOPOJIHOM MarHUTHOM
nioste. PaGota cuiet Jlopenta. SIBienue snekTpoMarauTHONM MHAYKIKU. [T0TOK BEKTOpa MarHUTHON
uaaykiuu. OJIC uHaykmuu. 3akoH SJeKTpoOMarHUTHOM wuHAykuun Papanes. Buxpesoe
anektpuueckoe mnone. DJ[C HMHAyKUMM B TPOBOJHHUKE, ABUXKYIIEMCS IOCTYNAaTeIbHO B
oJIHOpoAHOM MarHuTHOM noJe. [Ipasuiio Jlenna. UanyktuBHOCTh. SIBNeHne camonnaykumu. DJ1C
CaMOMHJIyKIIMU. DHEPTUsI MATHUTHOTO MOJS KaTyIIKU C TOKOM. DJIEKTPOMArHUTHOE TOJIE.

Texnuueckue ycmpoucmea U NpaKmMuyeckoe npuMeHeHue. TIOCTOSHHbIE MAarHUTHI,



JNIEKTPOMAarHUTBI, JIEKTPOABUIaTENb, YCKOPUTENIN HIEMEHTAPHBIX YaCTHILI, HUHAYKIIMOHHAS T1€Yb.
JlemoHCTpanuu
1. OneIT Dpcrena.
. OTKJI0OHEHHE AIIEKTPOHHOI'O IIyYKa MAarHUTHBIM I1OJIEM.
. JINHUM MHOYKIIMY MarHUTHOTO HOJIS.
. B3anmopencTeue 1ByX NpOBOAHUKOB C TOKOM.
. Cuna Amnepa.
. HencrtBue cumel JIopeHa Ha HOHBI DJIEKTPOJIUTA.
. SIBJIeHUE 3IIEKTPOMArHUTHON UHAYKIIHH.
. IIpaBuiio JleHna.
9. 3aBucumocts DJIC MHAYKIUU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO IOTOKA.
10. SIBneHne caMOMHAYKLHUH.
VYdeHnueckuit 3KCIepuUMEHT, 1a00paTOpHbIe padOThI
1. U3y4yeHre MarHuTHOTO TOJISl KaTYIIKHU C TOKOM.
2. UccnenoBanue 1EeHCTBUSA IOCTOSSHHOTO MarHUTa HA PaMKY C TOKOM.
3. UccnenoBaHue sBJICHUS AJIEKTPOMarHUTHOM HUHAYKIIUH.
Pasznen 5. KOJIEBAHUSA 1 BOJIHbI
Tema 1. Mexanudeckue 1 3JIEKTPOMAarHUTHBIE KOJICOaHUs
KonebarenbHas cucrema. CBoO0AHBIE MeXaHNUECKUE KoeOaHus. 'apMoHnyecke KonebaHus.
[lepuon, uacrtora, amrummtyaa u ¢gasa koneOanuit. [lpykuHHBIH MasTHUK. MaTemMaTHuecKui
MasTHUK. YpaBHEHHE rapMOHUYECKUX KoseOaHuil. [IpeBpalieHre s3Heprun npu rapMOHUYECKUX
konebanusx. KonedarenpHblil KOHTYp. CBOOOIHBIC 3JICKTPOMATHUTHBIE KOJICOAHHSI B HICATTBHOM
KoJIeOAaTeIbHOM KOHType. AHAJIOrMs MEXIY MEXaHHYeCKMMU U 3JEKTPOMarHUTHBIMU
kosebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHS SHEPTHH B HICATbHOM KOJeOaTeITbHOM
KoHType. IlpencraBieHue o 3aryxaromMx KosneOaHMSX. BbIHyXIeHHbIE MeXaHHYecKHe
KoseOanus. Pe3onHaHc. BbIHyXIeHHBIE S3JEKTpOMarHuTHbele KoiieObanus. [lepeMeHHBIN TOK.
CuHycouJanbHbI INEpEMEHHBIH TOK. MOIIHOCTh IEPEMEHHOIO TOKAa. AMIUIMTYJHOE U
JefiCTByIOIleE 3HAUEHNE CUJIBI TOKa U HampspkeHus. Tpancpopmatop. [IpousBoactso, nepenaya
U TOTpebsieHHe JJIEKTPUYECKOW HHEPruu. OKOJOTMYECKHE PHUCKH TPH  IMPOU3BOJACTBE
aneKTpodHeprun. KynbTypa ucnosib30BaHus 3JIEKTPOIHEPTUN B TOBCEITHEBHOM JKHU3HU.
Texnuueckue ycmpoucmea u npakmuieckoe npumerenue: EKTPUUECKUN 3BOHOK, TEHEPATOP
MEPEMEHHOT0 TOKa, TMHUU AJIEKTpoIepeiay.
JleMoHCTpanuu
1. UccnenoBanue napameTpoB KosieOaTeIbHON CUCTEMBI (MPYKUHHBIN WM MaTeMaTHUYeCKUN
MasITHUK).
. HaGmronenune 3aryxaromux KoieOaHuid.
. UccnenoBanue CBOWCTB BBIHYKACHHBIX KOJICOAHUIA.
. HaGmronenue pezonanca.
. CBOOO/IHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUs.
OcmwnorpaMMbl — (3aBUCUMOCTH  CHUJIBI  TOKAa UM HANpsSOKEHWsT OT BpPEMEHM) AJis
3JIEKTPOMArHUTHBIX KOJIEOAHUH.
7. Pe3oHaHC mpU MOCIEIOBAaTEIIbHOM COEIMHEHUU PEe3UCTOpa, KATYHIKH WHIYKTUBHOCTH U
KOHJIEHCATOopa.
8. Monenp TUHUN AJIEKTpOIIepeaaydH.
YdeHnueckuit 3KCIIepUMEHT, Ja0opaTopHbIe pabOoThI
1. UccnenoBanue 3aBUCUMOCTHU TEpUO/Ia MAJIbIX KoJeOaHUM rpy3a Ha HUTH OT JUTMHBI HUTH U
Macchl Ipy3a.
2. UccnemoBanne TEpPEeMEHHOTO TOKa B IENH M3 MOCIENOBATEIbHO COCIMHEHHBIX
KOHJIEHCATOPa, KaTyIlIKH U PE3UCTOPA.
Tema 2. MexaHn4ecKre 1 31eKTPOMArHUTHBIE BOJIHBI
Mexannueckue BOJIHBI, ycioBUs pacrpoctpaHeHus. [lepuoa. CxopocTs pacrpocTpaHeHHsl U
JuirHa BoJHbI. [lonepeunblie u mpoaosibHbIe BONHBL. MHTEpdepenus u qudpakins MeXaHUUeCKuX
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BOJIH. 3BYyK. CKOpOCTh 3ByKa. [ poMKocTh 3ByKa. BeicoTa ToHa. TemOp 3Byka. DieKTpOMarHuTHBIC

BOJIHBI. Y CJIOBUS U3IyUYEHUS IEKTPOMArHUTHBIX BOJIH. B3aumHas opuenranus Bektopos E, B, v
B AJIGKTPOMAarHuTHOM BojHe. CBOMCTBA AJEKTPOMArHUTHBIX BOJIH: OTpa)KeHHE, MpeloMIICHUE,
noisipuzanusi, audpaxnus, uaTtepdepenuus. CKOpocTb 3JIEKTPOMAarHUTHBIX BonH. Illkama
3IEKTPOMArHUTHBIX BOJH. [IpMeHeHre 3IeKTPOMAarHuTHBIX BOJIH B TEXHUKE U ObITY. [IpuHIUIIBI
pazuoCBsA3M U TeleBUJeHUA. Pannonokanus. DIEKTPOMarHUTHOE 3arps3HEHUE OKpYyKarollen
CpEIbL.

Texunuueckue ycmpoucmea U NpaKmuyeckoe npumeHenue: My3bIKaJbHbIE HHCTPYMEHTHI,
yJIbTPa3ByKOBas JMArHOCTHKA B TEXHUKE W MEIUIMHE, paaap, paAuoONpUEMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

JeMoHcTpauuun
. Obpa3zoBaHue 1 pacrpoCTpaHEHHUE TOMEPEYHBIX U MPOJOIBHBIX BOJIH.

. KoneGnronieecs Teno Kkak HCTOUHUK 3BYKa.

. HabmoeHne oTpaxxeHust ¥ MPeTIOMIICHHUSI MEXaHUYECKIX BOJTH.

. Habmronenue unrepdepernu u augpakiiny MEXaHU4eCKUX BOJH.

. 3ByKOBOH PE30HAHC.

. Habnroienue cBs31 rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMILTUTY/IOM M 4aCTOTOM KoeOaHuil.

. MccnenoBanue cBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPa)k€HUE, MIPEJOMIICHHE, TOJsIpU3aLus,
mudpakius, HHTepGEpeHIINs.

Tema 3. Ontuka

I'eomeTpuueckas ontuka. [IpsamonuneiiHoe pacpocTpaHeHHe CBEeTa B OAHOPOAHOM cpere. JIyu
cBeta. TodeuHslil ucTouHUK cBeTa. OTpakeHHE cBeTa. 3aKOHbI OoTpakeHus cBera. IlocTpoenue
n300paxeHui! B TIIIOCKOM 3epkaie. [Ipenomienue cBera. 3akOHBI MPEIOMIICHHS CBETa.
AOcomoTHBIM nokazarenb npenomiieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenpHblil yroiu
MOJIHOTO BHYTpeHHero otpaxkenus. Jucmepcusi cBeta. CrnoxHbIi coctaB Oenoro ceta. L[Ber.
Cobuparomue u paccenBaroniue JUH3bI. ToHKas nauH3a. DOKYyCHOE PACCTOSHUE W ONTHYECKAs
cuia ToHKoW nuH3BL llocTpoeHue n300pakeHUN B COOHMPAIOIIUX W PACCEHBAIONIMX JIMH3aX.
@opMmyna TOHKOW JUMH3BL. YBEIMYEHHE, JaBaeMoe JHMH30M. Ilpenensl mnpuMeHnMMocTH
reoMeTpuueckoil ontuku. BomHoBas omtuka. MHTepdepenims cBera. KorepeHTHblE MCTOUYHHKU.
VYcnoBust HaOMOJEHUS MAakCMMyMOB M MHMHHUMYMOB B HHTEp(EpEHLMOHHOM KapTHHE OT IBYX
CHH(A3HBIX KOI€PEHTHBIX MCTOUHMKOB. Judpakius cBera. Audpakiuonnas pemérka. YcioBue
HAOJIIOJIEHUsI TJIaBHBIX MAaKCUMyMOB TIpM MaJIEGHUM MOHOXPOMAaTHYeCKOro CBeTa Ha
TudpakunoHnyto peméTky. [lonspuzanus cera.

Texnuueckue ycmpoucmea u npakmuieckoe npumeHeHue: OUYKH, Jyna, ¢oToanmapar,
NPOEKLIMOHHBIN anmapar, MUKPOCKOII, TEJIECKOI, BOJOKOHHAs ONTHKA, TU(PPAKIUOHHAS peIéTKa,
HOJISIPOUI.

~NOoO NS wWwN -

JleMoHCTpanuu

1. IlpsmonuHeHOe paclpoCTpaHEHHEe, OTpPaKeHWE WU IpellomyieHue cBera. Onruueckue
pUOOPBHI.

2. TlonHOe BHyTpeHHEE OTpakeHHe. Moeb CBeTOBO/IA.

3. HccnenoBanue CBONCTB N300paKeHUI B JTMH3aX.

4. Mopaenu MUKpPOCKOTIa, TeJIECKOIa.

5. HaGmonenune natepdepeHIm cBeTa.

6. HaoOmonenue nudpakmnnu creta.

7. HaOmioieHue qucriepcuu CBeTa.

8. IlomydeHue criekTpa ¢ TTOMOIIHIO TIPU3MBI.

9. IlonydeHue crieKkTpa ¢ MOMOUIbIO TU(PPAKIIMOHHON PEIIETKH.

10. HaOmroneHue mossipu3ainny CBeTa.
YdeHnueckuit 3KCIIepUMEHT, 1a00opaTOpHbIe padOThI
1. I3mepenue nokasaresis NpeIoMIICHHs CTEKIIA.

2. UccnenoBanue CBOMCTB N300paKEHUI B JIMH3AX.
3. HaGmronenne qucnepcuu cBeTa.



PA3JIEJI 6. OCHOBBI CITELITMAJILHOM TEOPUU OTHOCUTEJILHOCTH

I'paHuupl NPUMEHMMOCTH KJIACCHYECKOW MeXaHUKU. llocTynaTel crnenuanbHONM TeOpUH
OTHOCHUTEJIBHOCTH: HMHBAapPUAHTHOCTh MOJYJSl CKOPOCTHM CB€Ta B BaKyyMe, [PUHLUII
OTHOCUTEJIBHOCTH DUH-1TeHAa. OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aM€/UIEHNE BPEMEHU U
COKpAICHUE JJIMHBI. DHEPTUsl U UMITYJIbC PEIATUBUCTCKOM YacTUIlbl. CBs3b MacChl C SHEPTUEN U
UMITYJIbCOM PEJSITUBUCTCKON YaCTULIbI. DHEPIHsI TOKOSI.

PA3/IEJI 7. KBAHTOBA ®U3UKA

Tema 1. DieMeHTBI KBAHTOBOM ONTUKH

®otonbl. Popmyna Ilnanka cBsizu 3HEprun (PoToHA C €ro 4acTOTOH. DHEPrus U MMITYJIbC
doroHa.

OtkpeiTie u uccinenoanune Gorodddexra. Ombiter A. I'. CroneroBa. 3akoHbl poTodrddexra.
YpaBuenue DinmreitHa a1 poroaddexra. «Kpacnas rpanuma» dporodddexra. laBienne crera.
Ormertel [1. H. JIebeneBa. XuMuueckoe qeiicTBUE CBETA.

Texnuueckue ycmpoiicmea U Hnpakmuyeckoe npumeHenue: (OTOIIEMEHT, (HOTOAATUHK,
coJiHeuHas OaTapesi, CBETOIUO/I.

JlemoHCTpanuu

1. ®oToaddeKT Ha yCTaHOBKE C IMHKOBOM MJIACTHHOM.

2. UccnenoBanue 3akOHOB BHEIIHETro GoTodddekra.

3. CBeronuon.

4. Conneunas 6artapest.

Tema 2. Ctpoenue aToma

Monens aroma Tomcona. Onbitel Pesepdopaa o paccessauto [J-yactum. [Ltanerapaas Mmoienb
atoma. [loctynarel bopa. M3nydyenue u nornomienne GOTOHOB MPHU MEpPexojie aroMa C OJHOTO
YpOBHSL 3Hepruu Ha Apyrol. Buabl cnexTpoB. CHekTp ypOBHEH HSHEpruu aroMa BOAOpPOA.
BonnoBbeie cBoiictBa wactul. Bosnbl ne bpoitnga. KopnyckyisipHO-BOJTHOBOW — Oyanu3M.
CroHTaHHOE U BBIHYKJIEHHOE U3JTyUEHUE.

Texnuueckue ycmpoticmea u npaKkmuyeckoe npumereHue: CIeKTpaibHbIN aHaN3 (CIIEKTPOCKOI),
Ja3ep, KBaHTOBBIM KOMITBIOTED.

JleMoHCTpanuu

1. Monens onbita Pezepdopaa.

2. Onpenenenuie JUIMHBI BOJIHBI J1a3epa.

3. HabmtoieHue TnHeRvaThIX CIEKTPOB U3JIy4EHUSI.

4. Jlazep.

Y4eHnueckuit IKCIEPUMEHT, J1abopaTOpHbIE Pa0OTHI

1. HabmroneHne MTuHENRYaToro CreKkTpa.

Tema 3. AToMHOE SAPO

OKCIIEpUMEHTBHI, J0Ka3bIBAIOIIUE CIOXKHOCTh CTPOEHUs sapa. OTKpBITHE PaJIuOAKTUBHOCTH.
OmneiTel Pesepdopra mo onpeneneHuio cocraBa pajinoakTUBHOrO m3nydeHus. CBoiicTBa anbda-,
Oera-, raMMa-U3Ny4yeHus. BinsHue panoakTHBHOCTH Ha KMBbIE OpraHu3Mbl. OTKpBITHE IPOTOHA
u Heiitpona. Hykiionnas mozens sipa I eiizen6epra—IUlBanenko. 3apsin siapa. MaccoBoe 4ucio sipa.
N3otonsl. Anbda-pacnan. DIeKTpOHHBIN U MO3UTPOHHBIN OeTa-pacnai. ['aMMa-u3nydenue. 3aKoH
paZMo0aKTUBHOTO pacmajaa. JHEeprusi CBS3U HYKJIOHOB B sape. SnepHbie cuibl. Jledekt macchl
anpa. Sinepusle peakuuu. JleieHUe U CUHTE3 SAEP.

SAnepuslii peaktop. TepmosiaepHblit cunTes. [IpoOiaemMbl U MEPCIEKTUBHI SIIEPHON IHEPTETHKH.
OKOJIOTUYECKHE aCIEKTHI AIEPHON SJHEPTETUKU. DJIEMEHTAapHbIE YacTULbl. OTKPBITHE TTO3UTPOHA.
Metonel  HaAOMIOJEHUS M PETUCTPAllMM  DJIEMEHTapHbIX 4YacTull. DyHIamMeHTaJbHbIE
B3auMoJieiicTBUsA. EMUHCTBO pu3HuecKoil KapTUHBI MUpA.

Texuuueckue ycmpoticmeéa u npaxkmuieckoe npumeHeHue: JO3UMETp, kKamepa BuibcoHna,
SJIepHBIN peakTop, aToMHasi bomoOa.

JlemoHCTpanuu

1. CuéTuMK MOHU3HUPYIOIIUX YaCTHULL.

Y4eHnueckuit IKCIIEPUMEHT, JIabopaTOpHbIE PadOThHI



1. UccnenoBanue TpeKOB YacTHIL (110 TOTOBBIM GoTorpadusm).

PA3JEJI 8. OJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

Otanbl pa3BUTHS acTpoHOMUU. [IpukiagHOE M MHPOBO33PEHUYECKOE 3HAYEHHUE ACTPOHOMHH.
Bupg 3Bé3aH0ro HeGa. Co3Be3nus, ipKue 3BE3/IbI, IUIAHETHI, UX BUAUMOE ABMXKeHue. CoaHeuHas
cucrema. Cosnie. ConHeuHass akTUBHOCTb. McrouHuk sHepruu CosiHIAa U 3BE31. 3BE3/bI, UX
OCHOBHBIE XapaKTEpPUCTHKU. JlMarpamMma «CHEKTPaJIbHBIA KIACC — CBETUMOCTBY». 3BE3bI
[JIABHOM MOCIEAO0BATEIIBHOCTU. 3aBUCUMOCTh  «Macca — CBETHUMOCTb» JUIsl 3BE3] IJIABHOU
nocyienoBaTeabHOCTH. BHyTpenHee ctpoenue 3BE3N. CoBpeMEHHBIE MPEACTaBICHUS O
MPOUCXOXKACHUHU U 3BoJtoMU CoJiHIa U 3BE3]. DTambl KU3HM 3BE31. Mieunsblil [lyTe — Hama
lNanakTuka. [lonoxxenue u auxenue Connna B ["anaktuke. Tumnbl ranaktuk. Paguoranaktuku u
KkBazapbl. UEpHBIE ABIPHI B sApax ralakTuk. Beenennas. Pacimpenue Beenennoit. 3akon Xab66:ma.
Pazberanne ramaktuk. Teopuss Bombmoro B3peiBa. PenmkToBoe wu3mydenue. MacirabHas
cTpykTypa Beenennoit. Meraranakruka. HepeméHnnapie mpo0aeMbl aCTPOHOMHUH.

Yyenuueckrue HabI0IeHIUS

1. HaGmtoneHusi HEBOOPYKEHHBIM TJIa30M C HCIIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUN

JUISL OTIPEICIICHUS TIOJIOKCHUST HEOCCHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHEIC
co3Be3ausi CeBepHOro Moymapus 1 sipkue 3BE3/bl.

2. HabOmonenus B Teneckon JIyHel, utanet, Mieunoro Ilytu.

OBOBIIAIOIIEE TTOBTOPEHUE

Ponb ¢usuky U acTpOHOMHH B SKOHOMHYECKOH, TEXHOJIOTHUECKOM, CONUATBHON W ITHYECKOM
cdepax AesITeNbHOCTH YeIOBEKa; POJib U MECTO (PU3UKH U aCTPOHOMHH B COBPEMEHHOM Hay4YHOI
KapTHHE MHpPA; POoib (U3NYECKON Teopur B (HOPMUPOBAHMH TPEACTABICHUN O (PHU3MUECKOU
KapTUHE MHpa, MECTO (hU3MYECKON KapTHHBI MUpPA B OOIIEM POy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MPEJICTABICHUN O TIPUPOJIC.

MEXIIPEAMETHBIE CBA3U

N3yuenne kypca ¢usuku Oa3zoBoro ypoBHsS B 11 Kiacce ocymecTBisiercss ¢ y4€ToM
coJiepKaTeIbHBIX MEKITPEIMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTHKHU, OMOJIOT U, XUMHH, Teorpadun
Y TEXHOJIOTHH.

MexnpeaMeTHbIE IOHATHS, CBI3aHHBIE C U3YUYEHUEM METOJIOB HAyYHOI'O MO3HAHUS: SIBJICHUE,
Hay4HbIA (pakT, TUIOTE3a, Pu3nUecKas BEIWYNHA, 3aKOH, TEOpUsl, HAOIIOACHHUE, IKCIIEPUMEHT,
MOJIEJIUPOBAHUE, MOJIEIb, UBMEPEHHE.

Marematuka: perieHHe CHUCTEMbl YpaBHEHUW; TpPUTOHOMETpUYeckne (yHKIUHU: CHUHYC,
KOCHUHYC, TaHT€HC, KOTAaHI'€HC; OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKJIECTBO; BEKTOPbI M HX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOXXEHHWE BEKTOPOB; MPOM3BOJHBIC AIEMEHTAPHBIX (DYHKITUI;
MpU3HAKU TIO0I00MS TPEYTOIBHUKOB, ONPEIeIeHNE TUIOMIAIU TUIOCKUX QUryp u o0béma Te.

buonorust: snexTpudeckue SBICHUS B KUBOUM MPHUPOJIE, KOJeOATeIbHBIC BIKCHHUS B )KHUBOU
MPUPOJIE, ONITUYECKHE SIBJICHUS B AKUBOM MPUPOJE, NEHCTBUE paArallii Ha )KUBbIE OPraHU3MBI.

XUMHS: CTPOCHHUE aTOMOB U MOJIEKYJI, KpUCTAJUTHUECKAsi CTPYKTYpa TBEPABIX TEJ, MEXaHU3MBI
00pa3oBaHMs KPUCTAJUIMYECKON PEIIETKH, CIEKTPABHBIN aHaIH3.

l'eorpadusi: MarHuTHbIE TmOMIOCa 3€MIIM, 3aJI€XM MArHUTHBIX pyaA, (oToChbEMKA 3eMHOMN
MOBEPXHOCTH, MPEACKA3AHUE 3EMIIETPSICEHUI.

TexHonmorus: JIWHUM SJICKTpOIepenad, TeHepaTop MEePEMEHHOTO TOKa, JJIEKTPOIBUTATEINb,
WHAYKIIMOHHAS Te4Yb, pajap, paJuoNpuEéMHUK, TeNeBU30p, aHTeHHa, Tenedon, CBY-meus,
MIPOEKITMOHHBIN arapar, BOJIOKOHHAs ONTHKA, COJIHEUHas OaTapes.

[IJTAHUPYEMBIE PE3VJIBTATHI

OcBoenne yueOHoro npeameTa « Pu3nka» Ha YpoBHE CpeaHETO 0011ero oopa3zoBanus (6a30BbIii
YPOBEHB) JOJDKHO OOECIeurBaTh MOCTHIKEHUE CIEAYIOIIUX JTMYHOCTHBIX, METANPEAMETHBIX U
MPEAMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

JIn4HOCTHBIE PE3yIbTATHI

I'paxxnanckoe BocniuTaHue:

— c)OPMHUPOBAHHOCTD TPAXKIAHCKOHN MO3UIIUK 00YUYAIOMIETOCs] KaK aKTHBHOTO U OTBETCTBEHHOTO

YJIeHa POCCUHCKOTO OOIIECTBa;



— [PUHATHE TPAJULIHMOHHBIX OOILIEUEIOBEUYECKUX TYMAHUCTHUECKUX M JAEMOKPAaTHYECKUX
IICHHOCTCIA;

—OTOBHOCTh BECTHM COBMECTHYIO JEATENbHOCTh B HHTEpecax IpakJaHCKOro oOIecTBa,
y4acTBOBAaTh B CAMOYINPABIEHUH B ILIKOJIE U JETCKO-IOHOIIECKUX OpraHU3alusix;

— yMEHHE B3aUMO/JICHICTBOBATh C COLIMATIbHBIMU UHCTUTYTAMU B COOTBETCTBUH C UX (PYHKLUAMU
Y Ha3HA4YEHUEM;

— rOTOBHOCTb K T'YMAaHUTApHON U BOJIOHTEPCKOM 1EATEIIHOCTH.

[TaTpuoTnueckoe BociuTaHuE:

— ¢(hOpMUPOBAHHOCTb POCCUMCKOM IPa’kAaHCKON HIEHTUYHOCTH, TATPUOTU3MA;

— [ICHHOCTHOE OTHOLIEHHE K I'OCYIapCTBEHHBIM CHMBOJIAM; JOCTH)KEHUAM POCCUMCKUX YUEHBIX
B 00J1acTH (DU3UKH U TEXHUKE.

JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:!

— ¢(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUUECKOI'O TIOBEICHHUS;

— CIIOCOOHOCTh OLIEHHMBATh CUTYALMIO M IIPUHMMATh OCO3HAHHBIEC PEIIECHUS, OPUEHTUPYSACH Ha
MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIEGHHOCTH, B TOM YHCJIE B AEATEIBHOCTH YUEHOTO;

— OCO3HaHHE JIMYHOTO BKJIA/IA B TIOCTPOSHUE YCTOMYUBOTO OYIyILETO.

OcTeTndyeckoe BOCIUTAHUE:

—3CTETUYECKOE OTHOLIEHUE K MHpY, BKIIOUYas 3CTETUKY HAyYHOTO TBOPYECTBA, IPUCYILETO
¢du3nyeckoil Hayke.
TpynoBoe BocliuTaHue:

— WHTEpeC K pa3InyHbIM chepaM NpodeccunoHaIbHOM 1eATeIbHOCTH, B TOM YHUCIIE CBSI3aHHBIM C
¢U3MKOI M TEXHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBINH BbIOOp Oymymieil mpodeccun u
peaan30BbIBaTh COOCTBEHHbIC )KU3HEHHBIC IJIaHbI;

—TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHUIO M CaMOOOpa3oBaHUIO B o0yiacTu (pU3MKM HA
HOPOTSKEHUH BCEH JKU3HU.

DKOJIOrM4ecKoe BOCIIUTAHUE:!

— c(hOPMUPOBAHHOCTb ~ IKOJIOTUYECKOM KyJIbTYyphl, OCO3HaHHE TJ00AJBHOIO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

— IUIAHUPOBAHUE U OCYLIECTBIICHUE JIEHCTBUI B OKPY’KAIOUIEH cpelle Ha OCHOBE 3HAHUSA LEJen
YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;

— pacIIMpEHUE ONBITA ACATEIBHOCTU 3KOJOTMYECKOW HAIPABIEHHOCTU HAa OCHOBE MMEIOLINXCS
3HaHUU 10 PU3HUKE.

IleHHOCTH HAyYHOT'O TTO3HAHUS:

— c(pOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
¢bu3nueckoil Haykw;

— OCO3HAHUE LEHHOCTH HAYYHOM [EeATENIbHOCTH, TOTOBHOCTh B IpoOliecCE€ M3yueHUs (PU3MKU
OCYLIECTBIIATh IPOEKTHYIO M HUCCIIEN0BATENBCKYIO IEATENBHOCTh MHANBUIYAJIbHO U B IPYIIIIE.
B mporuecce nocTrkeHUs] TMYHOCTHBIX PE3YJIbTaTOB OCBOCHUS IIPOrPaMMBbl CPETHETO OOILEro

oOpa3oBaHus 1o (u3MKe y OOYy4aroIUXCsS COBEPLICHCTBYETCS IMOYUOHANbHBIN UHMENNIEKN,

npenoararouii ¢OpMUPOBAHHOCTD:

— CAMOCO3HANUA, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE COCTOSHUE,
BUJIETh HANpaBJICHUS Pa3BUTHUSI COOCTBEHHON IMOLIMOHAIBHON cQepbl, ObITh YBEPEHHBIM B
cebe;

— camope2ynupo8anus, BKIIOYAIOIIEr0 CAMOKOHTPOJIb, YMEHNE IPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TIOBEJICHHE, CIIOCOOHOCTD AN TUPOBATHCS K IMOIIMOHAIBHBIM U3MEHEHUSAM U MIPOSIBIIATH
TMOKOCTh, OBITH OTKPBITHIM HOBOMY;

— GHympeHHell Momueayuy, BKIOYAIOIIEH CTPEMJIEHHE K JOCTHKEHUIO LEIM U YCIEXy,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHHUE JAEHCTBOBATh, UCXO/SI U3 CBOMX BO3MOXHOCTEH;

— 9mMnamuuy, BKIIOYAONIEH CHOCOOHOCTh IMOHMMATh SMOLIMOHAIBHOE COCTOSIHME JIPYTHX,
YUUTHIBATH €0 TMpPH OCYLIECTBICHUHM OOILIEHUS, CIOCOOHOCTh K COYYBCTBUIO U
COIIEPEKUBAHMUIO;

— COYUANIbHBIX HABBLIKOG, BKIIIOYAIOIIUX CHOCOOHOCTh BBICTPAMBAaTh OTHOLIEHHUS C JPYTUMH



JIIOJTEMH, 3a00TUTHCS, TIPOSIBIIAITH HHTEPEC U pazperniaTh KOH(IUKTHL.

MertanpeamMeTHbIe pe3yIbTaThl

YHuBepcaabHbIC TO3HABATEIbHBIC ICHCTBH
Ba3oBble 1OruuecKue NeHCTBHS:

— CaMOCTOATENLHO (OpMYyJIIMpOBATh M aAKTyaIM3UPOBAaTh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

— OMpeIENATh SN IeATeIILHOCTH, 3a7aBaTh MapaMeTPbl U KPUTEPUH X JTOCTHIKCHHS;

— BBISABIIATH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B pACCMATPUBAEMBIX (DU3UYECKHUX SIBJICHHUSIX;

— pa3pabareIBaTh IUIaH PEHICHUS MPOOJIEMBbI C YUYETOM aHAIM3a UMCIOIIMXCS MAaTePUATIbHBIX H
HEMaTepUaTbHBIX PECYPCOB;

— BHOCUTh KOPPEKTHBBI B JICITECIBHOCTh, OILICHUBATh COOTBETCTBHUE PE3YyJbTATOB IIEISIM,
OIICHUBATh PUCKH TOCIEICTBUN ACSITEILHOCTH;

— KOOPJIMHUPOBATh ¥ BBIMOJHATH pPabOTy B YCIOBUSX PEAIBHOTO0, BHPTYyaJIbHOTO H
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

— pa3BHUBaTh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUHN KU3HCHHBIX TPOOJIEM.

Ba3oBble ncciienoBaTeIbCKUE JCHCTBUSA:

— BJIaJICTh HAYYHON TEPMUHOJIOTHUEH, KIIOUEBBIMU MOHATUAMU U METOJaMH (PU3UUECKON HAYKHU;

— BJIAJICTh HABBIKAMH YY€OHO-HCCIICIOBATEIILCKOW W TPOSKTHON JEATEIHbHOCTH B 00JacTH
(buU3KUKHM; CIOCOOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TMOHUCKY METO/OB PEIICHUS
3a/1a4 PU3NICCKOTO CONCPIKAHUS, TPUMEHECHUIO PA3IMYHbBIX METOJIOB IIO3HAHUS;

— BJIaJETh BUIAMH JIEATEIBHOCTH IO TMOJYYCHHIO HOBOTO 3HAHMS, €ro HHTEpHIpeTaIui,
peoOpa3OBaHNI0 W MPUMEHCHHIO B PA3IMYHBIX YUYEOHBIX CHTYyaIMsX, B TOM YHCJIC TPU
CO3IaHUH YYE€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

— BBISABIIATH IPHUYNHHO-CJICICTBEHHBIC CBS3U M aKTYIM3UPOBATh 3a7a4y, BBIJABUTATh THIIOTE3Y
e pelleHus, HaXOAWUTh ApTyMEHTHI Ui JOKa3aTelbCTBA CBOUX YTBEPKICHHI, 3a1aBaTh
napaMeTpsl ¥ KPUTEPUU PEIICHHUS,

— aHaTU3UPOBATH MOJYUYEHHBIE B XOJI€ PEIICHUS 33a/]aul Pe3yIbTaThl, KDUTHUECKU OLIEHUBAThH UX
JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

— CTaBUTh M (HOPMYIHPOBATh COOCTBEHHBIC 337aul B 00pa3oBaTEeNbHON AESITENLHOCTH, B TOM
YUCIIe TP N3YICHUH (DU3HKWY;

— J1aBaTh OIIEHKY HOBBIM CHUTYaIlUsSIM, OLICHUBATh TPHUOOPETEHHBIN OTIBIT;

— YMETh TIEPEHOCHTD 3HAHUS 110 (PU3UKE B MMPAKTUICCKYIO 00JIACTh KU3HEICATEIIBHOCTH;

— YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

— BBIJIBUTATh HOBBIC HJICH, ITPEJIaraTh OPUTHHAILHBIC MIOXOBI H PEIIECHUS; CTABUTH TPOOJIEMBI
W 3aJ1a4u, JOMYyCKAIoIIe albTepHATUBHBIEC PEIICHUS.

Pabota ¢ uadpopmanmeii:

— BJIaJIETh HaBbIKAMU TMONy4YeHHs] HWHpopMmanuu (U3NYECKOTO COAEPKaHUA M3 HCTOYHHUKOB
Pa3HBIX THIIOB, CaMOCTOSITEILHO OCYIISCTBIIATh TIOWCK, aHAJIMW3, CUCTCMATH3AIHNI0 U
MHTEPIIPETANIO UHPOPMALIMK Pa3IMYHBIX BUIOB U (HOPM MPE/ICTABICHHUS,

— OIIEHUBATH JIOCTOBEPHOCTH WH()OPMAIINH;

— HCTIOB30BaTh CPeACTBa MHGOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUH B pEIICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX U OPTaHU3AIMOHHBIX 3aj7ad C COOIOJCHHEM TpeOOBaHUH
OPrOHOMUKHU, TEXHUKH O€30MaCHOCTH, TUTUEHBI, PeCypCcoCOepeKeHUs, TPABOBBIX U ITHUECKUX
HOPM, HOPM HH(GOPMAITMOHHON O€30MTaCHOCTH;

— CO3/1aBaTh TEKCThl (PU3NYECKOTO COJIEPKAHUS B PA3NUYHBIX (hopMarax ¢ y4ETOM Ha3HAUYCHUS
uH(GOpPMAIM W TEJICBOM ayJUTOPHH, BBIOMpas ONTHUMAIBHYIO (GOpMYy MPEICTaBICHHUS W
BU3YaJIM3aIiu.

YHuBepcanbHble KOMMYHUKATUBHBIE JEHCTBUS
OOmuieHue:

— OCYIIECTBIISITH OOIIEHNE Ha YPOKax (PU3UKH W BO BHE-YPOUHOM JCSITCITLHOCTH;

— pacno3HaBaTh MPEANOCHUIKH KOH(DIUKTHBIX CUTYAIlUN H CMATYATh KOH(IUKTHL,

— pa3BEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOYKY 3PCHHUS C UCTIOJIB30BAHUEM SI3BIKOBBIX CPE/ICTB.



CoBMecTHas 1eATENbHOCTS!

— [MOHMMATh U UCTIOJIb30BaTh MPEUMYIIIECTBA KOMAaHIHON U MHIUBUAYAILHONU pabOTHI;

— BBIOMpATh TEMAaTUKY U METOJbl COBMECTHBIX JIEHCTBUH C y4y€TOM OOLIMX HHTEPECOB U
BO3MO>KHOCTEH KaKJI0I'0 YI€HA KOJIJIEKTUBA;

— IIPUHUMATh L€ COBMECTHOU AEATEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH JACHCTBHSA
0 €€ NOCTH)KCHMIO: COCTABIIATH IUIAH JEUCTBHUM, PAacHpelNeisaTh POIU C y4ETOM MHEHHU
YYaCTHHUKOB, 00CYKJ1aTh Pe3yJIbTaTbl COBMECTHON PabOTHI;

— OIICHMBATh KaueCTBO CBOETO BKJIA/A U KAXKJOT0 YYaCTHHKA KOMaH/bI B OOIIUI pe3ysbTaT 1o
pa3paboTaHHBIM KPUTEPUSIM;

—peajaraTb HOBBIE IIPOEKTHI, OLEHUBATH HUJICU C IO3ULUU HOBU3HBI, OPUIMHAJIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

— OCYLIECTBJIATH IIO3UTUBHOE CTPATErMYECKOE ITOBEICHUE B PA3JIMUHBIX CUTYALMIX, IPOSBIIATH
TBOPYECTBO U BOOOpaK€HUE, ObITh MHUIIUATHBHBIM.

YHUBEpPCAIBHBIE PETYJIATUBHBIC 1EHCTBUS
Camoopranusanusi:

— CaMOCTOSATEIbHO OCYIIECTBIISITh IO3HABATEIbHYIO JAESITEIBbHOCTh B oO0NacTh (GU3MKU U
aCTPOHOMMH, BBISBIIATH IIPOOJIEMBI, CTAaBUTh U (HOPMYIMPOBATH COOCTBEHHBIE 3a/IauH;

— CaMOCTOATENIBHO COCTAaBJIATh IUJIAH PEUICHUS pacyETHBIX M KAadyeCTBEHHBIX 3a]a4, IUIaH
BBINOJIHEHUS] TPAKTHMYECKOW paboThl C Y4E€TOM HMEIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMI;

— J1aBaTh OLICHKY HOBBIM CUTYalLIHUsM;

— pacmmpsATh paMKH y4eOHOTO IPeMETa Ha OCHOBE JIMYHBIX IPEATIOUTECHHN;

— JleJlaTh  OCO3HAHHBIM BBIOOP, ApryMEHTUpPOBaTh €ro, Opark Ha ceOs OTBETCTBEHHOCTh 32
peuenue;

— OLICHUBATh NPUOOPETEHHBIN OIBIT;

— c1oco0cTBOBAaTh (POPMUPOBAHUIO U TMPOSBICHUIO 3PYIUIMUA B 00NACTH (U3UKHU, MTOCTOSIHHO
HOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYpPHBIN YPOBEHbD.

CaMOKOHTpOJIb:

—1aBaTh OLEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JE€ATEIBHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIBTATOB LIEIISIM;

— BJIaJIeTh HaBBIKAMU ITO3HABATENBHOM pe(ieKCHH KaK OCO3HAHMS COBEpIIAEMBIX JACUCTBHUH U
MBICITUTENIBHBIX IPOLIECCOB, UX PE3YJIHTATOB U OCHOBAHUIA; UCIIOIb30BaTh NPUEMBI peIeKCUn
JUISL OLIEHKU CUTYyallud, BBIOOPA BEPHOTO pelleHMS;

— YMETb OLICHMBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELIEHUS 110 UX CHHKEHUIO;

— IPUHUMAaTbh MOTUBBI M apTyMEHTHI IPYTUX IIPU aHATIN3€ PE3YJIBTATOB EATEIBHOCTH.
[Ipunsatue cebs u Apyrux:

— MPUHUMATh ce0sl, TOHUMasi CBOM HEJOCTATKH U JOCTOMHCTBA;

— IIPUHUMATh MOTUBBI U ApIYMEHTHI APYTUX [IPU aHAIU3E PE3YJIbTATOB JEATEIbHOCTH;

— MpHU3HaBaTh CBOE MPaBO U MPABO JIPYTUX HA OLIMOKH.

IIpeameTHBIE pE3yIBTATHI

10 xnacc

B npouecce n3zyuenus kypca ¢puszuku 6a3oBoro ypoBHs B 10 kiacce yueHUK Hay4UTCS:

— JEMOHCTPUPOBaTh Ha MpPUMEPax pojib U MecTO (HU3UKU B (HOPMUPOBAHMM COBPEMEHHOM
Hay4YHOU KapTHUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKH M TEXHOJIOTHMM, B MPAKTUYECKOU
JESATENILHOCTH JIIOJIEH;

— YUYHUTBIBATh IPAaHULbI IPUMEHEHUS! W3YYEHHBIX (U3NYECKUX MOJeNel: MaTepralibHas TOYKa,
MHepIHaibHas ccTeMa 0Tc4éra, abCOMOTHO TBEPI0E TENO, UIeaTbHBIN I'a3; MOJEIU CTPOCHHUS
ra3oB, )KMJIKOCTEH U TBEPBIX TEJl, TOUEUHBIHN AIEKTPUUECKUI 3apsi pU pelIeHUH PU3NIECKIX
3az1ay;

— pacrno3HaBaTh (U3NYECKHE SBJICHMS (IPOLlECCh]) MU OOBSACHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOEHUS BELIECTBA U JIEKTPOANHAMUKH:
pPaBHOMEPHOE U PaBHOYCKOPEHHOE NPSMOJIMHEHHOE JBUKEHHE, CBOOOJHOE IMaJeHHE Tell,



JIBI)KCHUE TI0 OKPYXKHOCTH, WHEpIUs, B3auMojehcTBue Ttei;, auddys3us, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE )KUJKOCTEH U TBEPABIX TEJ, N3MEHEHHE 00bEMa TeNl MPHU HArpeBaHUU
(oxJnaxkaeHuu), TEIUIOBOE  paBHOBECHE, HCIAapeHHe, KOHJEHCalus, IUIaBlICHHUE,
KpUCTAJUIM3AUsI, KUIEHUE, BIAXKHOCTh BO3/1yXa, IOBBIIICHUE JaBJICHUS ra3a HpU €ro
HarpeBaHWM B 3aKPBITOM COCYZAE, CBA3b MEXKIy [apaMeTpaMHd COCTOSIHHUS Tras3a B
u3ompoleccax; AEKTpU3aus Tell, B3aUMOICUCTBUE 3aps/I0B, dJIEKTPUUYECKas TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MATHUTHOE JICUCTBUS TOKA;

— OIUCHIBATh MEXAaHUYECKOE JIBUKCHHE, NCIONB3Ys (PU3NYECKHE BETMYMHBI: KOOPIUHATA, Ty Th,
NepeMEIICHUE, CKOPOCTh, YCKOpPEHHE, Macca Tella, CHJIa, UMILYJbC Tela, KUHETHYeCKast
DHEprus, MOTCHIMATbHAS JHEPIHs, MeXaHWdeckas paboTa, MEXaHWYECKass MOIIHOCTh; MPHU
ONKMCAHUU TPABUIBLHO TPAKTOBAaTh (PU3UYECKUII CMBICI HCIOJNb3YyEeMbIX BEJIMYUH, HUX
0003HAYCHHSI W CIUHUIBI, HAXOAWTHh (HOPMYIBI, CBS3BIBAIOIINE JAHHYIO (U3HUYECKYIO
BEJIMYMHY C IPYTUMU BEJIMUYUHAMU;

— OIMKCHIBATh U3YUCHHBIE TEIJIOBbIE CBOMCTBA TEJ U TETIOBHIE
ABJICHUS, HCHOJb3ys (U3NYECKUE BEIMYMHBL: JIABJICHHE Tra3a, TeMmIepaTypa, CpemHss
KHHETHYECKasi YHEPTUsi XaOTHUYECKOTO ABMKEHUS MOJICKYJ, CPEAHEKBAJIpaTUYHAsI CKOPOCTh
MOJIEKYJI, KOJTMYECTBO TEIIOTHI, BHYTPEHHSS dHEeprusi, paboTa rasza, ko3¢ GpUIHEeHT M0JIe3HOTO
JIEUCTBUSI TETNIOBOTO JBUTATEJIS; MPU OMUCAHUU MPABUIBHO TPAKTOBATH (PU3UUECKHI CMBICI
UCIOJIb3YEMBIX BEJIMYMH, UX 0003HAUEHHUS M €IUHUIIbI, HAXOIUTh (DOPMYIIbI, CBSA3BIBAIOIINE
JTAHHYO (PU3UIECKYIO0 BETUYHHY C IPYTUMH BEIIMIHHAM;

— ONUCHIBATh HU3YYEHHBIE DSJIEKTPUUECKHE CBOMCTBA BEIIECTBA,  JJIEKTPUUYECKUE SIBICHUS
(mporecchl) M BIEKTPUUYECKYIO MPOBOJUMOCTh PA3IMUHBIX CPEd, HCHOJB3Yys (usnyeckue
BEJIMYMHBI: AJIEKTPUUECKUH 3apsill, SJEKTPUUYECKOE I0J€, HAIPSHKEHHOCTD MOJIsA, MOTEHLUAT,
pa3HOCTh TOTEHIMAJOB, CHUJAa TOKa, DJJCKTPUYECKOE HAMPSDKEHHE, DJIEKTPUYECKOE
conportusiienue, JJ[C, pabora TOka; MpH OMUCAHHM IPABWIBHO TPAKTOBaTh (U3UYECKUIN
CMBICTT HCIOJB3YEMBIX BEJIMYUH, WX OOO3HAYCHHSI W CIWHUIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3MUYECKYIO BEIMUUHY C APYTUMHU BETUYUHAMU;

— aHAMM3UPOBaTh (U3MYECKUE TIPOLIECCHl M SIBJICHUS, HCIOJIB3Ys (PU3NYECKHE 3aKOHBI U
MPUHLIUIBL: 3aKOH BceMUpHOro tsaroreHus, I, II u III 3axkonsl HeroTOHA, 3aK0H cOXpaHeHHs
MEXaHUYECKON DHEPIruH, 3aKOH COXPAHEHUS HMITYJIbCa, NPHUHIMI CYNEPIO3UIIUN CHUJ,
INPUHIMUIT PABHOIPABUS HWHEPLHUAIBHBIX CHUCTEM OTCYETA; MOJIEKYJISIPHO-KMHETHYECKYIO
TEOPHUIO CTPOCHHS BEIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CpPEAHEH KHHETHYECKOM HHEPTruu
TEIUIOBOTO  JIBIKEHUS MOJIGKYT C  aOCONIOTHOM  TeMIepaTrypoi, TepBBId  3aKOH
TEPMOJMHAMHUKH;, 3aKOH COXpaHEHUs SJIEKTPUUYECKOro 3apsiaa, 3akoH Kymona, 3akoH Owma,
3aKOHBI MOCIEA0BATEIBHOIO U MAPAUIEIbHOIO COEAMHEHUSI TPOBOIHUKOB, 3aKOH JIXKoyns—
Jlennia; mpu STOM pa3iaMyYaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe
BBIpQXXEHHE U yCIOBUS (TPAHUIIBI, 00JIACTH) IPUMEHUMOCTH;

— OOBSACHITH OCHOBHBIC TPUHIUIIBI JICUCTBUS MaIIUH, TPHUOOPOB M TEXHUUYECKHX YCTPOWUCTB;
pa3ianyaTh yCIOBHS X 0€30MaCHOTO MCIIONIb30BAHMS B OBCEAHEBHON KHU3HU;

— BBIMOJHATh AKCIEPUMEHTHI 10 HCCICNOBAHUIO (U3NYECKUX SIBICHHMM W TIPOIECCOB C
UCTONb30BAaHUEM TPSIMBIX W  KOCBEHHBIX H3MEPEHWil: mpu 3ToM  (popMymupoBath
mpo0JieMy/3a1aqy ¥ TUIIOTE3Y YIeOHOTO SKCIIEPUMEHTA; COOMPATh YCTAHOBKY U3 MPEITIOKEHHOTO
000pyI0BaHUS; IPOBOIUTH OIBIT U (JOPMYIIMPOBATH BHIBOKI;

— OCYIIECTBJISTh MPSMbIC M KOCBEHHBIE U3MEPEHUs (PU3NUECKUX BEIIMUWH; TIPH STOM BBHIOMPATH
ONTUMABHBIN CIOCO0 H3MEPEHUS U UCTIONE30BaTh H3BECTHBIC METOBI OIEHKU MOTPEITHOCTEN
WU3MEPEHHI;

— HCCIIEIOBATh 3aBUCHUMOCTH MEXIy (U3MUYECKUMHU BEIMYMHAMHU C UCIOJIB30BAHUEM MPIMBIX
W3MEPEHHI: TPU ITOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3yJbTAThI MOJIYYECHHOM
3aBUCHUMOCTH (DU3MYECKMX BEIWYMH B BHJE TaOIUIl W TpaduKOB, NENaTh BBIBOABI IO
pe3ybpTaTaM UCCIIEeIOBAHMUS;

— co0ur01aTh TIpaBuiia OE30MaCHOTO TPYyAa NP MPOBEACHUN UCCIIEIOBAaHUH B paMKax y4eOHOTro
IKCIIEPUMEHTA, YIEOHO-UCCIIEA0BATEIbCKON M MTPOCKTHOM JESITEIIBHOCTH C MCIOIB30BAHUEM



HU3MEPUTEIIbHBIX YCTPOUCTB | JJA0OPATOPHOTO 000PYI0BAHHS;

— pemaTh pacyETHBIC 33/1a4M C SBHO 33aJaHHOH (PU3MYECKON MOJEIbIO, UCTIONb3Ys (PU3HUECKUe
3aKOHBI ¥ MPUHIUIIBI, HA OCHOBE aHajIM3a yCIOBHUS 3aJaud BHIOMPATh (HU3HMUECKYI0 MOJEIb,
BBIJICNIATh (PU3MYECKHE BETUYMHBI U (POPMYIIbI, HEOOXOAMMBIE JUIsl €€ pelIeHus, IPOBOIUTh
pacuéThl U OLIEHUBATH PEAIbHOCTD MOJYYEHHOTO 3HAaUeHUsI (PU3NUECKON BEIHUNHBI,

—peuath KadeCTBEHHBIE 3aJaud: BBICTpaMBaTh JIOTMYECKH HENPOTHUBOPEUUBYIO LIENIOYKY
paccyXJIeHUI ¢ OMOpOi Ha U3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHMUS;

— WCIOJIB30BATh MPH PEUICHWH Y4eOHBIX 33/1a4 COBPEMEHHBIE MH()OPMAIIMOHHBIE TEXHOJIOTUH
JUISL TIOUCKA, CTPYKTYPHUPOBAHUS, UHTEPIPETAllMd MU TMPEACTaBICHUS y4eOHOW M Hay4yHO-
NOMYJIIpHOM  WMHpOpPMAlMK, TOMYYEHHOH W3 Pa3IUYHBIX HCTOYHHMKOB; KPUTUYECKU
aHAIM3UPOBATH MOJIyYaeMyt0 HH(pOpMAIIHIO;

— MPHUBOJMTH MPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(H3UKOB B pa3BUTHE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

— HCIOJIB30BATh TEOPETUUECKUE 3HAHMS 1O (PU3MKE B TIOBCEAHEBHOM KU3HU U 00ECTIeUeHHS
0e30MacHOCTH Mpu OOpallleHud C MpudopaMu M TEXHUYECKHMMH YCTPOICTBaMH, JUIs
COXpaHEHHS 37I0POBbS M COOIIONEHUS HOPM 3KOJOTHYECKOTO IOBEACHUS B OKpY’KarolIen
cpene;

—paboTtarh B IpyNIE C BBINOJIHEHUEM PA3IMYHBIX COLUAIBHBIX pOJIeH, IUIAaHUPOBATh padoTy
TPYIIIbI, PAlMOHAIBHO paclpeieNsTh OO0S3aHHOCTH M IIJIAHUPOBATh JAESITEIBHOCTh B
HECTaHJapTHBIX CUTYalUsX, aJIEKBATHO OLICHUBATh BKJIAJl KaXKJOT'0 U3 YYACTHUKOB I'PYIIIbI B
pelIeHe paccMaTpUBaeMO MPOOIIEMBI.

11 xnacc
B npouecce n3ydenus kypca ¢puszuku 6a3oBoro ypoBHs B 11 kiacce yueHUK HAydUTCS:

— IEMOHCTPUPOBATh Ha MpPHUMEPax poOJib U MecTO (HU3UKM B (HOPMUPOBAHMH COBPEMEHHOM
HAYYHOUM KapTHHBI MUPA, B PA3BUTUU COBPEMEHHOI TEXHUKH U TEXHOJIOTH, B IPAKTHYECKON
NEeSITeTbHOCTH JIFO/ICH, IETIOCTHOCTh U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

— YYUTHIBaTh TPAHUIBl MPUMEHEHHUS U3YYCHHBIX (PU3UYECKHX MOJEJIe: TOYEeUHBIH
AIIEKTPUYECKUI 3apsl, Jy4Y CBETa, TOUYEYHBIM HCTOYHMK CBETAa, siAEpHAs MOJENb aToMa,
HYKJIOHHAs1 MOJIeJTb aTOMHOTO si/ipa IIPU pelIeHnH (GU3NUECKUX 3a/1a4;

— pacno3HaBaTh (pusnueckue SBICHUS (TpoOIecChl) UM OOBSICHATH MX HAa OCHOBE 3aKOHOB
ANIEKTPOAMHAMHUKY M KBAaHTOBOW (DM3MKU: B3aMMOJICHICTBHE MarHUTOB, 3JIEKTPOMAarHUTHAs
UHAYKIMS, JEeHCTBUE MAarHUTHOIO IOJII Ha MPOBOJHUK C TOKOM M JBMXKYIIMHCS 3apsl,
AIIEKTPOMAarHUTHbIE KOJIEOAaHUS W BOJIHBL, MpPSIMOJIMHEHHOE pPacHpoCTpaHEHHE CBeTa,
OTpakeHHe, NpeoMIIeHHe, HHTephepeHIs, TUPPAKIUI U TOJIPU3aLUs CBETA, JAUCIEPCHS
cBeta; (porosnextpuueckuii 3pdext (porodaddexT), cBeTOBOE NaBICHHE, BO3HUKHOBEHHUE
JMHENYaToro crekTpa aroma BoJI0po/ia, ECTECTBEHHAsI U UCKYCCTBEHHAs! pal0aKTUBHOCTh;

— ONMCHIBaTh M3Y4YEHHbIE CBOMCTBA BEIIECTBA (AIEKTPUUECKUE, MATrHUTHBIC, ONTUYECKHE H
AJIEKTPOMarHUTHBIE SIBJICHUS (ITPOLIECCHI), UCIOJIBb3YS (PU3HUECKHUE BETMUMHBL: AIEKTPUIECKUI
3apsl, CWJIa TOKA, DJIEKTPUYECKOE HANPSKEHUE, DJIEKTPUYECKOE CONPOTHUBIIEHUE, PAa3HOCTh
noteHimanos, DJC, pabora Toka, MHAYKIMS MarHUTHOTO TOJIs, criia AMriepa, cuia Jlopenna,
MHAYKTUBHOCTb KaTYyIIKH, SHEPTUsl JIEKTPUUECKOT0 U MarHUTHOIO MOJIEH, IEPUOJ] U YacToTa
KoseOaHuil B KojeOaTelIbHOM KOHTYpE, 3apsii U CWiIa TOKa B Ipolecce TapMOHMYECKUX
AIIEKTPOMArHUTHBIX KojeOaHMid, (POKyCHOEe paccTOsSHME M ONTHYEeCKas CHJa JIMH3BI;, IpU
ONKMCAHWM TPABUIBHO TPAKTOBAaTh (PU3UUECKUII CMBICT HCIOJIBb3YEMbIX BEJIWYUH, HUX
0003HAueHHUs] W EAWHUIIBI; YKa3blBaTh (POPMYJIbI, CBS3BIBAIOIIME JAHHYIO (DU3UYECKYIO
BEJIMUYMHY C JPYTMMH BETUYUHAMU;

— ONKCHIBATh U3YUYCHHBIE KBAHTOBBIE SIBJICHUS M IIPOLIECCHI, UCIIOB3YS (PU3HUECKHEe BETUYHHBIL:
CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBl UM YacTOTa CBETA, YHEPTUS U UMITYJIbC
¢doToHa, mepuoa mojypacnaja, SHEPrusl CBSI3U aTOMHBIX siJiep; MPU OMUCAHUM TPABUIBHO
TPaKkTOBaTh (PM3MYECKUN CMBICT MCIOJIb3YEMbIX BEIUYHH, WX OOO3HAUEHHUS U EIUHUIIBI;
yKa3biBaTh (OPMYJIbI, CBSA3BIBAIOIIME JaHHYIO (DU3MUYECKYI0 BEIMYMHY C JPYTHMHU
BEJIMYMHAMHU, BBIUMCIISATH 3HaUeHUE (PU3NUECKON BEJIMUNHBI;



— aHaIU3UpOBaTh (HU3MUECKHUE NPOLECCHl M SBJICHUS, HCIONb3Yys (PU3NUECKHe 3aKOHBI U
MIPUHIIAIIBL: 3aKOH 3JIEKTPOMArHUTHON WHAYKIIMH, 3aKOH MPSIMOJIHHEHHOTO PacIpOCTPaHEHUS
CBETa, 3aKOHBI OTPAXKEHUSI CBETA, 3aKOHBI MPEJIOMJICHHS CBETa; ypaBHEHUE DUHINTEHHA s
dororddekra, 3aK0H COXpaHSHHS SHEPTHH, 3aKOH COXPAaHEHHUS UMITYJIbCA, 3aKOH COXpaHEHUs
3JEKTPUUYECKOTO 3apsija, 3aKOH COXpPAaHEHHUsS MacCOBOTO 4YHCIHA, MOCTyJaThl bopa, 3akon
pPaZMoOaKTUBHOTO paclaja; IpU 3TOM Pa3UvaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €TO
MaTEeMaTUYECKOE BbIPAXKEHUE U YCIIOBUA (TpaHUIlbl, 00J1aCTH) IPUMEHUMOCTH;

— OTpEAETATh HAlpaBJICHUE BEKTOpAa WHAYKLIMU MAarHUTHOTO IOJI TPOBOJHUKA C TOKOM, CHIIBI
Awmmnepa u cunsl JlopeHia;

— CTPOMTH U OIUCHIBATh H300paKEHUE, CO3/1aBAEMOE TUIOCKHM 3€pPKaIoM, TOHKOH JIMH30M;

— BBIMIOJIHATh JIKCHEPUMEHTHl MO UCCIECJOBAHUIO (PU3UYECKUX SBICHUW M MPOLIECCOB C
UCIIONIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX WM3MEPEHHI: TMpH 3TOM  (HOpMyIHpOBaTh
npobiieMy/3ajauy M TUIOTE3y Yy4eOHOro OJKCIEpUMEHTa; coOMpaTh YCTaHOBKY U3
NPEeI0KEHHOT0 000PYI0BaHUS; IIPOBOAMTH OIBIT U (JOPMYIIMPOBATH BHIBOJIBI,

— OCYIIECTBIISITh MIPSIMbIE U KOCBEHHBIE U3MEpPEHUsl PU3NYECKUX BEJIUYUH; IIPU ITOM BHIOUPATH
ONITUMAJILHBIN CITOCOO M3MEPEHHSI M UCIIOIB30BATh U3BECTHBIE METO/IBI OLIEHKH MOTPEITHOCTEH
U3MEPEHU;

— HCCIIEZI0BATh 3aBUCUMOCTH (PU3NYECKHUX BEIMYHH C HCIIOJIb30BAHHEM MPSIMBIX H3MEPEHHIA: TIPH
9TOM KOHCTPYHUPOBATh YCTaHOBKY, (DUKCHpPOBATh PE3yJbTaThl MOJYyYEHHOW 3aBUCHUMOCTHU
¢u3nUecKkux BENWYMH B BHAEC TaONMIl W TpPauKOB, J€NaTh BBIBOJBI IO pe3yJbTaTaM
UCCIIEJIOBAHMUS,

— cobmogaTe mpaBuia 0€30MacHOro TpyAa IpPH HPOBEICHUM HCCIEIOBAaHUNW B paMKax
y4eOHOr0 3KCIEePUMEHTa, Y4eOHO-HCCIIEIOBATENbCKOW M TPOEKTHOM JAESITENbHOCTH C
MCIIOJIb30BAHNEM U3MEPHUTENBHBIX YCTPOICTB U JIa0OpaTOPHOTO 000PYIOBAHUS;

— pemiath pacu€THBIC 33/1a4 C SBHO 33/1aHHON (PU3NUECKON MOJENbI0, UCTIONb3YS (PU3NYECKHe
3aKOHBI U MPUHIUIIG; HA OCHOBE aHAJHM3a YCJIOBUS 3a7addl BBIOMPATh (PU3UUECKYIO0 MOJECIb,
BBIICTIATH (DU3MUECKHUE BENUYMHBI U (POPMYJIIbI, HEOOXOAUMBIE AJisl €€ pelIeHUs], POBOIUTh
pacu€Thl M OIIEHWBATh PEATbHOCTH TMOJTYYEHHOTO 3HAYEeHUST (PU3NIECKOI BETMUNHBL;

— pemiatb Ka4yeCTBEHHBIE 3aJaud: BBICTPAMBATh JIOTHUYECKH HEMPOTHUBOPEUMBYIO IIETIOUKY
paccy>XJIeHHI ¢ OMOpoi Ha U3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

— HCTIONB30BaTh MPHU PELICHUH y4eOHBIX 33/a4 COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTHU
JUIS TIOMCKA, CTPYKTYPHPOBAaHWs, WHTEPIPETAlM W TPEJCTABICHHUS Y4eOHOH M Hay4HO-
NOMyJIsipHOM  MH(OpMaMK, TOMYYEHHOM W3 PA3NMUYHBIX HCTOYHHKOB, KPUTUYECKU
aHAJTM3UPOBATH MOJTyYaeMyI0 HHPOPMAIIUIO;

— OOBSICHATH MPHUHIMIIBI IEHCTBUS MAIllWH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB; pa3anyvaTrh
YCIIOBHS WX 0€30IMacHOTO MCIIOJIb30BAHMSI B TIOBCETHEBHOM JKU3HU;

— MPUBOANTH MPUMEPHI BKJIa/1a POCCUMCKUX U 3apyO0eKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
B 00BSICHEHHE MPOIIECCOB OKPYIKAIOIIECTO MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

— HCIOJIB30BaTh TEOPETUUECKUE 3HAHMS M0 (PU3MKE B MOBCEAHEBHOM KU3HU JUIs 00ecreueHHsI
0e30macHOCTH Mpu OOpallleHud C NpudopaMu M TEXHUYECKMMM YCTPOMCTBaMH, JUIs
COXpaHEHMs 37I0POBbS M COOIONEHUS HOPM SKOJIOTMYECKOTO IOBEIEHHUS B OKpY’KaloIen
cpene;

— paboTaTh B TPYIIE C BBHIIOJTHEHHEM PAa3IUYHBIX COLMAIBHBIX POJEH, MIAaHUPOBaTh PaboTy
TPYIBL, PAIMOHATIBHO pACIpENeNsaTh OOSM3aHHOCTH ¥ IUIAHUPOBATh JESATENLHOCTh B
HECTAHAAPTHBIX CUTYaIUsX, aJICKBATHO OLEHUBATh BKJIAJ Ka)IOTO M3 YYACTHUKOB TPYIIHI B
pelIeHne paccMaTpUBaeMOi MPOOIEMEL.

Temarnueckoe MmIaHuPOBaHUE
10 KJTACC (68 u)

TemaTnuecknit OcHOBHEBIE BUIBI AESITEILHOCTU
OcHoBHOE cofiepkaHue
010K, TeMa 00yyaromuxcs

Paznen 1. ®usuka u MeToAbl HAYYHOTO MO3HAHUSA ( 2 1)




dusuka 1 METOBI
HAay4YHOTI'O
1o3HaHus (2 )

®dusuka — HayKa O IPUPOJE.
Hayunble

METO/bI TO3HAHMS OKPYKAIOILIETO
Mupa. Poiib 3KkCiepuMeHTa U TEOpUH B
IIPOLIECCE MO3HAHUS ITPUPOJIBI.
DKCIEPUMEHT

B (hU3HKe.

MopenupoBanue GU3NICCKUX SBICHUN
u npoueccoB. HayuHslie runoressl.
DU3NYECKUE 3AKOHBI U TEOPHH.
['panuIpl MPUMEHUMOCTH (PU3NYECKUX
3aKOHOB. [I[pyHIUIT COOTBETCTBUA.
Ponb 1 mecTo usuku B
(bopmupoBaHUU

COBPEMEHHOM HAYYHOU KapTHUHBI MUPA,
B [IPAKTUYECKON JESITEIbHOCTH JTOAEH

Pabora B rpymre no noaroToBke
KOPOTKHUX COOOLIEHUH O pOJIM M MECTE
(U3MKY B IPAKTUYECKOH AeSTETLHOCTH
JIIOZIEH.

OcBoeHne OCHOBHBIX MMPHUEMOB PabOTHI C
udpoBoit 1aboparopuei mo pusuke

Pa3znen 2. Mexanuka ( 18

4acoB)

Kunematuka (5 )

MexaHnueckoe JBUKECHUE.
OTHOCUTENBHOCTh MEXaHUYECKOTO
nerokenna. Cucrema oTcyéra.
Tpaexropus.

[lepemenienue, CKOpocTh (CpeaHsis
CKOpPOCTb, MTHOBEHHAsI CKOPOCTh) U
YCKOPEHHE MAaTepUAIIBHOM TOYKH, UX
MPOEKLMU Ha OCH CUCTEMbI KOOPIUHAT.
CrnosxeHue nepeMeIieHnii u ClI0KeHNne
CKOpPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE
npsiMosinHeitHoe BuxkeHue. ['papukn
,3aBUCUMOCTHU KOOPAMHAT, CKOPOCTH
YCKOpEHUS, IIyTU U NIEPEMEILIEHUS
.MaTepHaJIbHON TOUKH OT BPEMEHU
CBobosHOe najieHue. Y cCKopeHue
CBOOOHOTO NaICHHUS.
KpuBonuueliHOE 1BUXKEHHE.
JIBrKeHne MaTepualbHOM TOYKH 10
OKPYHOCTH C IIOCTOSIHHOH 110
MOJYJIFO CKOPOCTBIO. YTIJIOBas
CKOpPOCTb, JIMHEIHASI CKOPOCTb.
Ilepuona u yactora oOpaleHusl.
LleHTpOoCTpEMUTENBHOE YCKOPEHHE

[IpoBeneHue KCriepuMEHTa: U3yUeHUe
HEPaBHOMEPHOTO JIBU>)KEHHUS C LIEJIbIO
onpe/ieJICHUsI MTHOBEHHOW CKOPOCTH;
MCCJIEI0BAHNE COOTHOILLICHHSI MEXy
MyTSIMU, TPOUJICHHBIMH TEJIOM 32
NOCJIEIOBATEIbHbIE PABHbBIE
MPOMEKYTKH BPEMEHH TPU
PaBHOYCKOPEHHOM JIBUKEHUU

C HAYAJIbHOW CKOPOCTBIO, PABHOM HYJIIO;
Y 3y4€HUE JBUKEHUS IAapUKa B BI3KOU
JKHAJIKOCTH

OObsicHeHHEe OCHOBHBIX MPUHIIAIIOB
JENCTBHSI TEXHUYECKUX YCTPOMCTB,
TaKUX Kak: CIIUJIOMETP, LETTHbIE U
peMEHHBIE TIepelaul ABUKEHUS; U
yCIIOBUH X 0€30MMacHOTO
WCTIOIB30BAaHUSI B TIOBCETHEBHOM JKU3HHU.
Pemenue pacy€THbIX 3a1a4 ¢ IBHO
3a/IaHHON (PU3UYECKON MOJIETIBIO C
UCIIOJIb30BaHNEM OCHOBHBIX (OpMYIT
KUHEMATUKH.

[Toctpoenue u ananus rpaduxos
3aBUCUMOCTEN KMHEMAaTHYECKUX
BEJINYUH OT BPEMEHH.

PacnioznaBanue ¢pusnyeckux sBIEHUN B
y4eOHBIX OMBITaX U OKpY>KaroIei
YKU3HH: paBHOMEPHOE 1
PaBHOYCKOPEHHOE MPSMOIMHENHOE
IBIKEHHE, CBOOOIHOE MaJeHuE TE,
JBUKEHUE 110 OKPY>KHOCTH.

Ornrcanne MEXaHUYECKOTO IBUKEHHUS C
WCIOJIb30BaHNEM (U3UUYECKUX BEITUUHH:
KOOpJAMHATA, ITyTh, IEPEMEILEHNUE,
CKOPOCTb, YCKOPEHHUE.

Pabota B rpynmax npu rmiaHUPOBaHUH,




MIPOBEICHNH U MHTEPIPETALIUH
Pe3yIbTaTOB OMBITOB U aHATIN3E
JOTIOJTHUTEIBHBIX HCTOYHUKOB
nH(pOpMAIMK TIO TEME

Junamuka (7 q)

[Tpuniun otHocuTenbHOCTH ["anunes.
[TepBriii 3akoH HproTOHA.
NHepuuanpHble CUCTEMBI OTCUETA.
Macca tena. Cuna. [Ipuniun
Cynepno3uiuu cui. Bropoil 3akoH
HeroTona 1t MaTepuanbHOM TOUKH.
Tpernii 3akoH HproTOHA 1U1s1
MarepuaibHbIX TOYEK.

3akoH BceMUpHOro TaroreHus. Cumna
Tskectu. [lepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokos,
CKOJIb)KEHUS, KaueHus). Cuia TpeHusl.
Cyxoe tpenue. Cuna TpeHus
CKOJIbJKEHUS U CUJIa TPEHUS MOKOS.
Koaddurment tpenus.

Cuiia cOnpOTUBIICHUS NIPU ABUKEHUU
TeJa B KUAKOCTH WU rase.
[ToctynaTenbHOE U BpalareabHOE
JBUKEHHE a0COTIOTHO TBEPAOrO Tela.
MOMEHT CUJIbI OTHOCHUTEIIBHO OCH
BpateHus. [lneqo cuibl. YcmoBus
paBHOBECHS TBEPAOTO TEla

IIpoBeneHue 3KcriepuMeHTa:
UCCleI0BaHNe

3aBUCUMOCTH CHJI YIIPYTOCTH,
BO3HMKAIOIIUX B IIPYKUHE U PE3UHOBOM
oOpasiie, OT ux

negopmanuu; U3ydeHue ABUKCHUS
OpyCKa Mo HAaKJIOHHOH IIOCKOCTH;
UCClIeI0BaHNe

yCIIOBUI paBHOBECHS TBEPJOro Tena,
MMEIOILET0 OCh BpPAIIEHUS.
OO0BsicHeHHEe 0COOEHHOCTEH
PaBHOMEPHOI'O U PaBHOYCKOPEHHOTO
IPSIMOJIMHENHOT O ABM)KEHUS,
CBOOOJHOIO Na/IeHUs TeJ, ABUKEHHUS
10 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HeroToHa, 3aKk0Ha BCEMUPHOTO
TATOTEHUSI.

OOBsicHEHHE OCHOBHBIX IPUHIIUIIOB
JENCTBHSI TEXHUYECKUX YCTPOMCTB,
TaKUX KaK MOJIIMITHUKY.

OObscHEHNE ABM)KEHUS UCKYCCTBEHHBIX
CITyTHUKOB.

Pemenue pacuéTHbIX 3a7a4 ¢ IBHO
3aJjaH-

HOM (PU3UYECKON MOJIETIBIO C
MICIIOJIb30BAaHNUEM OCHOBHBIX 3aKOHOB U
(dhopMyn1 TUHAMUKU.

PacnioznaBanue ¢pu3nyeckux sBICHUN B
y4eOHBIX OMBITaX U OKpY’Karolei
YKU3HH: HHEPIIMSI, B3AUMOJICHCTBUE TEI.
AHanu3 GU3NYECKUX MPOIIECCOB U
SIBJICHUM C MCIIOJIb30BaHUEM 3aKOHOB M
NPUHIUIIOB:

3aKOH BceMupHoro tsarorenus, I, I1 u 111
3aKkoHbl HbroTOHA, MpUHLIUT
CYNEPIIO3UINH CHJI, TPUHITUTT
PaBHOIIPABHOCTH MHEPLIHMAIBHBIX CUCTEM
OTCYETA

3aKOHBI
COXPaHEHUS B
MexaHuke (6 1)

Hmnysnbc MaTepraabHON TOUKH (Tena),
CHCTEMBI MaTEPHAITLHBIX TOUYEK.
Hmnysbe cHitbl 1 UI3MEHEHUE
HMITYJIbCA TeJA. 3aKOH COXPaHEHUs
uMnysbca. PeakTMBHOE IBUKEHUE.
Pa6ora cunbl. MOIIHOCTH CHITBI.
Kunernueckas sHeprusi MaTepuanbHOM
ToukH. Teopema 00 U3MEHEHUH
KUHETHYECKOW YHEPTUH.
[TorenimansHas YHEPTHS.
[TorennuanbHast SHEPrus yrnpyro

[IpoBenenue skcnepuMenTa: U3y4eHHUe
a0COJIIOTHO HEYIIPYTOTO yIapa ¢
TIOMOIIBIO JABYX OJIMHAKOBBIX HUTSHBIX
MasITHUKOB; UCCIIEOBAaHUE CBSI3U pabOTHI
CHUJIBI C U3MEHECHHUEM MEXaHUYECKO
DHEPrUM Tella Ha IIPUMEPE PACTHKEHUS
PE3UHOBOIO XKT'yTa.

Pemenue pacy€THbIX 3a/1a4 ¢ IBHO
3a/laHHOM (PU3MYECKON MOJIENBIO C
HCIOJIb30BAaHNEM -OCHOBHEBIX 3aKOHOB U
(dhopMyT TUHAMUKHU U 3aKOHOB




neGopMHUPOBaHHON TPYKUHBIL.
[TorennmansHast YHEPTHs TeJaa BOIU3N
MOBEPXHOCTU 3EMIIH.
[ToTreHumanpHpIe U HENOTCHIUABHBIC
CHJIBI.

CBs13b pabOTHI HENOTEHIINATBHBIX

CUJI C U3MEHEHHUEM MEXaHUYECKOU
SHEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHEHUsI MEXaHUYECKON IHEPTUH.
Yupyrue v Heynpyrue CTOJIKHOBEHHUS

COXpaHEHHUS.
Pemenue kauecTBEHHBIX 3aa4 C OMOPOit
Ha U3y4YCHHBIC B pa3feie « MexaHuKa
3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHE
SABJICHHUA.

Omnucanue MEXaHUYECKOTO JBHIKEHHUS

C UCIIOJIb30BaHUEM (PU3UUECKUX
BEJIMYHH:

HMITYJIbC TEJIA, KHNHETUYECKask YHEPTHs,
NOTEHIUAIbHAS YHEPTUsl, MEXaHUYECKas
paboTa, MexaHHYeCKast MOIITHOCTb.
AHanu3 GpU3NYECKuX MPOLECCOB U
SIBJICHUH C MCIOJb30BAHUEM 3aKOHA
COXpaHEHUsI MEXaHUYECKOW SHEPTHH,
3aKOHA COXPaHEHUs UMITYJIbCa.
OOBbsicHeHHE OCHOBHBIX MPUHIIUIIOB
JEHCTBHSI TEXHUYECKUX YCTPOMCTB,
TaKUX KaK: BOIOMET, KONED, PYKUHHBIN
IIACTOJIET.

OObscHEeHUE ABIKEHUS PAKET C OMIOPOH
Ha U3y4eHHbIe (PU3NUECKHUE BETUUNUHBI U
3aKOHbI MEXAHUKH.

Hcnons3oBanue npu NOArOTOBKE
COOOIIeHUH O MPUMEHEHNUHU 3aKOHOB
MEXaHUKH COBPEMEHHBIX
UH(GOPMAIIMOHHBIX TEXHOJIOTHH TS
IIOMCKA, CTPYKTYpHUPOBaHUA,
MHTEPIPETALMH U MPEICTaBICHUS
nH(popMaluY, KPUTHUECKUN aHAJIN3
noiydyaeMoii nHhopmanuu

Paznen 3. TepmoauHamuka M MoJekyJsipHas ¢pusuka (24 1)

OcuoBet MKT
(99)

OCHOBHBIE TOJIOKEHHS MOJIEKYJISIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
newkenue. uddysus. Xapakrep
JIBMDKECHMS M B3aMMOJICHCTBHS YaCTHI]
BelecTBa. MoJienu CTpOeHus ra3oB,
KUJIKOCTEN U TBEPIBIX TEI U
0OBSCHCHHE CBOMCTB BEIIECTBA HA
OCHOBE 3THUX Mojelnei. Macca
Mosekyst. KonmnuecTBo BemecTna.
[TocTostHHas ABoraapo.

TennoBoe paBHOBecue. TemnepaTypa u
e€ uzMmepenue. lllkana remneparyp
Llenbcus.

Mopens nieansHOro raza. OCHOBHOE
YPaBHEHUE MOJIEKYJISPHO-
KUHETHUYECKON TEOPUU UIEATHLHOTO
raza. AGcotoTHas TeMIepaTypa Kak
Mepa CpeIHeN KUHETUYECKOU SHEPTUH
TEIIOBOTO ABM)KEHHUS YacTHIL rasa.
["a30BbIE 3aKOHBI. YpaBHEHUE
MenneneeBa—Knaneiipona. 3akoH

[IpoBenenue skcnepuMeHTa:
OIIpEEIIEHUE MACCHI BO3/1yXa B KJIIACCHOU
KOMHAaTe Ha OCHOBE M3MepeHul o0bEMa
KOMHATBI, 1aBJICHUS U TEMIIEPATypPbl
BO3/yXa B HEH; UCCIICIOBAHUE
3aBUCHMOCTH MEXy NapameTpaMu
COCTOSIHMSI Pa3peKEHHOI0 rasa.
OOBsicHEeHHE OCHOBHBIX MPUHIIUIIOB
JNENCTBUM TEXHUYECKUX YCTPOUCTB,
TaKUX Kak:

TEPMOMETP U 6apOMETp; U YCIOBUH UX
0€3011acCHOTO UCIIOIb30BAHMS B
MTOBCETHEBHOM JKU3HHU.

PacnioznaBanue ¢pusnyeckux sBICHUN B
yUeOHBIX OIBITAX U OKpY’Karolen
KU3HU: T dy3usi, OpOyHOBCKOE
JIBIDKEHHE.

Omnwcanue TEIUIOBBIX SIBICHHH C
UCMOJIb30BaHUEM (PU3MUYECKUX BEIMYMH:
JIaBIICHHE Ta3a, TEMIIEPATypa, CPEITHSS
KMHETHYECKasi SHEPTHsl XaOTHIECKOTo




HansTona. M3omporiecchl B uaeaIbHOM
ra3¢ C MOCTOSHHBIM KOJINYECCTBOM
BemecTBa. ['padguyeckoe
MpEeACTaBICHUE U30ITPOLIECCOB:
M30TEepMa, U30X0pa, n300apa

JBUKEHUS MOJIEKYJI,
CpPEeIHEKBaIpaTUUHASI CKOPOCTh MOJIEKY!I.
AHanu3 Gpu3NYEeCcKuX MPoLEcCoB U
SIBJICHUH C UCTIOJIb30BaHUEM
MOJIEKYJIIPHO-KWUHETUYECKON TEOPUH
CTPOCHHUS BEIIECTBA, FA30BbIX 3aKOHOB,
CBSA3U CPEIHEU KUHETUYECKON SHEPTUn
TEIJIOBOTO JIBUKEHUSI MOJIEKYJI C
aOCOJIFOTHOM TeMITepaTypoH.

Pemenue pacy€THbIxX 3a/1a4 ¢ IBHO
3aIaHHON (PU3UYECKON MOJIETIBIO C
KCII0Jb30BAHUEM OCHOBHBIX MMOJIOKEHUM
MKT, 3akoHOB U (hOpMYJT MOJIEKYJIIPHOI
bus3uky.

PaGora B rpynnax npu riaHupOBaHUH,
MPOBEACHUU U UHTEPIIPETALIUU
PE3yIbTATOB OIBITOB U aHAJIU3E
JIOTIOJTHUTEILHBIX HCTOYHUKOB
uH(bOpMaIUU TI0 TEME

OcHoBBI
TEPMOJUHAMUKH (

10 )

TepmoauHaMuueckas cuctema.
BryTtpeHnHss sHeprus
TEPMOAMHAMUYECKON CUCTEMBI U
criocoOsI e€ n3menenus. Konnyectso
TeIUI0THI U paboTa. BHyTpeHHss
SHEPIHs OJJHO-

aTOMHOT0 MJI€aJIbHOTO ra3a. Bubl
TEIUIONEPEayu: TEIIONPOBOIHOCTb,
KOHBEKLHUS, U3JIy4eHHE. Y IeJbHas
TEIIOEMKOCTH BemecTBa. KonngecTBo
TEIUTOTHI MIPH TEIUIONEpeaaye.
[TonsiTue 06 anuabaTHOM TpoIecce.
[IepBrlii 3aKOH TEPMOJAUHAMHUKH.
[IpuMeHeHue nepBoro 3aKoHa
TEPMOAVHAMUKHU K U30IIPOLIECCAM.
I'padnueckas unTeprperanus padboThl
rasa.

BTopoii 3aKk0H TEpMOIMHAMUKH.
Heo6paTumocTs nporeccoB B
IIPUPOJIE.

Tennosble MamvHbl. [I[pUHIUITBL
JENUCTBUS TETTOBBIX MaIITUH.
IIpeoOpa3oBaHust 3HEPTUH B TEIUIOBBIX
MammHax. KITJ[ TemioBoil MammHel.
ukn Kapno u ero KIT/.
DKOJIOrH4ecKHe MpoOIeMbl
TEILIO3HEPre-TUKU

[IpoBenenne y4eHMUECKOro
SKCIIEPUMEHTA: U3MEPEHUE YICITbHON
TEMJI0EMKOCTH BEILLECTBA.

OObsicHeHne OCHOBHBIX TPUHITUIIOB
JEUCTBUSI TEXHUUYECKHUX YCTPOMCTB,
TaKUX Kak: IBUTATE]Ib BHYTPEHHETO
Cropanus, ObITOBOW XOJOJMIbHUK,
KOHJIUIIMOHED; U YCIOBHUM HX
0e3-o1ac-Ho-T0 UCTOJIb30BaHUS B
MMOBCEHEBHOW KU3HU.

OnucaHne U3yuyeHHbBIX CBOMCTB TeIl U
TETIJIOBBIX SIBICHUM C UCIIOJIb30BaHUEM
(hu3MUeCKUX BEIWYMH: IaBJICHHE ra3a,
TeMIlepaTypa, KOJIUIECTBO TETIOTHI,
BHYTpEHHSIs DHEeprusi, paboTa rasza.
Pemrenue pacu€THBIX 33724 C SIBHO
3a/laHHOM (PU3MYECKON MOJIENbBIO C
HCIIOI30BAaHUEM OCHOBHBIX 3aKOHOB U
(hopMyn TEpPMOIMHAMUKH.

Pemenne kaueCTBEHHBIX 3aa4 C OMOPOit
Ha U3YUYEHHBIE B pa3jiene
«MonekynsipHas pu3MKa U
TEPMOJIMHAMMKA)» 3aKOHBI,
3aKOHOMEPHOCTH U (hrU3HuecKue
SIBJICHUSL.

PaGora B rpynnax npu aHanuze
JIOTIOJTHUTEIbHBIX UCTOYHUKOB
nH(pOpMaLIUY 1O TeMe

ArperaTHble
COCTOSIHUSI
BELIECTBA.
da3oBbIE
nepexo bl (5 u)

[TapooOpa3zoBaHue 1 KOHJEHCAIIHSL.
Ucnapenue u kunenune. AOCONMIOTHAS U
OTHOCHUTEJIbHASI BJIAXKHOCTh BO3yXa.
Haceiennsiit nap. Y aenbHast TeIioTa
napooOpa3zoBaHusi. 3aBUCUMOCTb
TeMIepaTypbl KUIIEHUS OT 1aBJICHUA.

[IpoBeneHue 3KCrIepUMEHTa: U3MEPEHUE
OTHOCHUTEIIBHOM BJIAYKHOCTH BO3AYyXa.
OOBsicHEeHHE OCHOBHBIX MPUHIIUIIOB
JEUCTBHSI TEXHUYECKUX YCTPOMCTB,
TaKUX KaK: TUTPOMETP U IICUXPOMETP,
KaJIOPUMETP; U YCIOBUHM UX 0€30I1aCHOrO




Teépnoe Teno. Kpucraminyeckue u
amMop¢HbIe Tena. AHU30TPOIHS
CBOWCTB KpHUCTaJLIOB. Kujakue
kpuctayabsl. CoBpeMEHHbIE
Matepuaibl. [lnapnenue u
KpUCTAJTU3aIs. Y IeJbHAas TEIioTa
riasnenus. Cyonumarusi.
YpaBHEHHE TEIIOBOTO OamaHca

HUCIIOJIB30BaHUs B HOBCC,Z[HGBHOﬁ KHU3HU.

Onrcanue NPUHLKIIOB MTOJYYEHUS
COBPEMEHHBIX MAaTE€pPUAJIOB, B TOM YHUCIIE
HaHOMAaTEPHUAJIOB.

Pemenue pacy€THbIX 3a/1a4 ¢ IBHO
3a/IaHHON (PU3UYECKON MOJIETIBIO C
KCIIO0Ib30BAaHUEM YPaBHEHUS TEIJIOBOTO
Oayranca.

Pemenue kaueCTBEHHBIX 3aa4 C OMOPOM
Ha U3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU
1 pU3NUECKUE SIBICHUS 110 TEME.
PacnioznaBanue ¢puznyeckux sABIEHUN B
y4e0HBIX OIBITaX U OKPY’KaoIIeh
KU3HU: AepopMmaius TBEPIBIX Tell,
HarpeBaHue U OXJIAXJICHHE Tel,
WU3MEHEHUE arperaTHbIX COCTOSHUM
BEIIECTBA U OOBSICHEHUE UX Ha OCHOBE
3aKOHOB U (HOPMYII MOJIEKYJISIPHOI
-pu3uKy.

Hcnonb3oBanue nHGOPMAIIMOHHBIX
TEXHOJOTHH IS TIOMCKa,
CTPYKTYpPUPOBaHUs1, UHTEPIIPETALUU U
npeacTaBieHs] HHHOPMALIMH TTPU
MOJIMOTOBKE COOOIEHUH O TPUMEHEHUU
3aKOHOB MOJICKYJISIPHOH (pHU3HKH 1
TEPMOJIMHAMUKHU B TEXHUKE U
TEXHOJIOTHSIX

Paznen 4.9nexrponunamuka ( 22 )

DNeKTpOAMHAMUK
a(10q)

DnexTpuzanus Tesl. DIeKTPUIECKU
3apsz. J{Ba BUa DJIEKTPUUECKUX
3apsa0B. IIpoOBOTHUKH, TUAIEKTPUKH
U MOJIyIPOBOJIHUKH. 3aKOH
COXpAaHEHMS IIEKTPUUECKOTO 3apsiaa.
Bsaumoneiicteue 3aps10B. 3aKOH
Kynona. TodyeuHslil aeKTpu4ecKui
3apsj. DJIEKTPUYECKOE MOJIE.
Hanpssk€HHOCTB AIIEKTPUYECKOro
nos. [IpuHnmn cynepnosuuuu
JIEKTPUYECKUX MoJeH. JInann
HaIPSHKEHHOCTH DJIEKTPUYECKOTO
TIOJIS1.

PaboTta cuit 31eKTpoCcTaTuYeCcKOro
nosist. [lorennuman. Pasnocts
ITOTEHINAJIOB.

IIpOBOIHMKY U AUDIIEKTPUKU B
3IEKTPOCTATHYECKOM II0JIE.
JusnekTprudeckast IPOHULIAEMOCTb.
DnekTpoémMkocTh. KoHmeHncarop.
ONEKTPOEMKOCTH IJIOCKOTO
KOHJIEHCATOpa. DHEprus 3apsHKeHHOTO
KOH/JIEHCAaTopa

[IpoBenenue skcnepuMenTa: U3MEpPEHNe
3JEKTPOEMKOCTH KOHAEHCATOpa.
OObsicHeHne OCHOBHBIX TPUHITUIIOB
JEHCTBUSI TEXHUUYECKUX YCTPOHCTB U
TEXHOJIOTH, TAKUX KaK: AJIEKTPOCKOTI,
3JEKTPOMETP, ANEKTPOCTATUUECKAs
3allMTa, 3a3eMJICHUE JIEKTPOIIPHUOOPOB,
KOHJIEHCATOp, KOMUPOBAIBHBIN anmapar,
CTPYWHBIN IPUHTEP; U YCIOBHUM UX
0€30MacHOT0 MPUMEHEHUS B
MIPAKTUYECKON JKU3HMU.

Pemenue pacy€THbIX 3a/1a4 ¢ IBHO
3a/TaHHON (PU3UIECKON MOJIETIBIO C
HCII0JIb30BaHUEM

OCHOBHBIX 3aKOHOB U OpMYTT
3JIEKTPOCTA-

THKH.

Pemenne kaueCcTBEHHBIX 3a/1a4 C OMOPOit
Ha W3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
1 (pu3uYEeCcKue SIBJICHUS TI0 TEME
«DNEKTPOCTATHKAY.

PacnioznaBanue ¢pu3nyeckux sBIECHUN B
y4eOHBIX OMBITaX U OKpY>KaroIIei
JKA3HU: DJIEKTPU3ALUS TET,
B3aMMO/ICHCTBHUE 3apSIOB; U OOBSICHEHHE




UX Ha OCHOBE 3aKOHOB U (popmyi1
3JEKTPOCTATHUKHU.

Onucanue U3y4eHHBIX CBONCTB
BELLECTBA U EKTPUUECKUX SIBJICHUH C
WCIOJIb30BaHUEM (PU3MUECKHUX BEINYHH:
JIEKTPUUYECKUN 3aps]l, HAIPSHKEHHOCTD
ANEKTPUYECKOTO M0JIs, TOTEHIIHAT,
Pa3HOCTb MMOTEHIUAJIOB,
AIEKTPOEMKOCTB.

AHanu3 GpU3NYECKUX MPOLECCOB U
SIBJICHUY C MCIIOIh30BaHUEM (DU3UUECKHIX
3aKOHOB: 3aKOH COXPaHEHUS
NEKTPUYECKOTO 3apsia, 3akoH Kyiona.
PaGora B rpynnax npu aHanuze
JIOTIOJTHUTEIbHBIX HCTOYHUKOB
uH(bOpMaIIUU U IOATOTOBKE COOOIICHHIA
O MPOSIBJICHUU 3aKOHOB JIEKTPOCTATUKH
B OKpPYKaroIIel *U3HU U IPUMEHEHUH
WX B TEXHHUKE

[TocrosHHBII
AIEKTPUYECKUI
ToK (12 1)

DNEeKTPpUYECKU TOK. Y CI0BUS

CYHICCTBOBAHUSA SJICKTPUUICCKOTO TOKA.

HUctounukn

Toka. Cuia Toka. [IoCcTOSSHHBIN TOK.
Hamnpspkenue. 3akon Oma aJig ygacTka
LICITH.

DNEeKTPUYECKOe COMPOTUBIICHNUE.

VY ienpHO€E CONPOTUBIICHUE BEILIECTBA.
[TocnenoBarenvHOE, MapaeNabHOE,
CMEIIaHHOE COSIUHCHHE
MIPOBOTHUKOB.

PaGora snekTpuyeckoro Toka. 3akoH
Jxoyns—Jlenna. MomHoOCTb
AIEKTPUUYECKOTO TOKA.

O/JIC u BHyTpEeHHEE CONPOTUBIICHHE
HCTOYHHKA TOKA. 3akoH OMa 11
MIOJIHOM (3aMKHYTOM) JIEKTpUYECKOM
uenu. Kopotkoe 3aMbikanue.

DneKTpOHHas IPOBOJAUMOCTb TBEPABIX
METaJIoB. 3aBUCUMOCTb
COIPOTHUBIIEHUS] METAJJIOB OT
Temrneparypbl. CBEpXIPOBOJIUMOCTb.
DNEeKTpUUECKUN TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITYYKOB.
[TonynpoBoaanku. CoOCTBEHHAS U
MIpUMeCHas MPOBOJAUMOCTD
MOJynpoBOAHUKOB. CBOMCTBA P—N-
nepexoza. IlomynpoBogHuKoBEIE
prOOPEI.

DNEeKTpUYECKU TOK B pacTBOpax u
pacriaBax 3JeKTPOJIUTOB.
DNEeKTPONIUTHYECKAs JUCCOLIUALIMSL.
DNEeKTPOH3.

DNEeKTpUYECKUM TOK B rasax.

[IpoBenenue 3KkciepuMeHTa: U3yueHue
CMEIIAaHHOTO COEANHEHUSI PE3UCTOPOB;
uzmepenue JJ1C ucTouHrKa TOKa U €ro
BHYTPEHHETO COIIPOTUBIICHUS;
HAOJIOZICHUE IIEKTPOIIN3a.

OOBsicHEHHE OCHOBHBIX IPUHIIUIIOB
JIEHCTBHS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHi, TAKUX KaK: aMIIEPMETD,
BOJIbTMETP, PEOCTAT, ICTOYHUKH TOKA,
3JIEKTpOHArpeBartebHble TPHOOPHI,
AJEKTPOOCBETUTENbHBIE PUOOPHL,
TEPMOMETP CONPOTHUBIICHHUS, BAKYyMHBII
JTNOJ1, TEPMUCTOPBI U HOTOPE3UCTOPHI,
HIOJIyTIPOBOXHUKOBBIN TMOJI, TalbBaHUKA;
U yCJIOBHH UX 0€30MacHOro NPUMEHEHHUS
B IIPAKTUYECKOM JKU3HH.

Pemrenne pacu€THbIX 3a7a4 ¢ IBHO
3a/laHHOM (PU3MYECKON MOJIENbBIO C
HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
tdhopmyn Tembl «IlocTosTHHBIN
JIEKTPUIECKUN TOKY.

Pacnio3naBanue Gpu3nuecKux sBJICHUN B
y4eOHBIX OIBITaX U OKpY’Karolei
YKU3HU: JIEKTpUYECKasi IPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XUMUYECKOE,
MarHMTHOE JI€UCTBUS TOKa.

AHaIN3 NIEKTPUUYECKUX SBICHUH U
IIPOLIECCOB B LIEMSAX ITOCTOSHHOI'O TOKA C
HCIIOJIb30BaHUEM 3aKOHOB: 3aKOH OMa,
3aKOHOMEPHOCTH IOCJIEJOBATEIBHOIO U
MapajuIeIbHOrO0 COEINHEHUS
IIPOBOJHUKOB, 3aKOH J[>KOyIsa—




CaMoCTO-SITEILHEIN U
.HECaMOCTOSTENbHBIN pa3ps
Monuus. I1nasma

Jlenna.

Omnucanune HU3YUYCHHBIX CBOMCTB BCIICCTB
U DJIEKTPUYECKHUX SIBJICHHM C
HUCIIOJIB30BAHUECM (bHSPI‘-IeCKI/IX BCIIMYHH:
AIEKTPUYECKUH 3aps/, CHIa TOKa,
JNEKTPUYECKOE HAMIPSKEHNE,
3JEKTPUUYECKOE COITPOTHUBIICHHE,
paszHocTh noteHiuanos, DJIC, pabora
TOKa, MOIIIHOCTh TOKa.

Hcnonp3oBanne nHOOPMAIIMOHHBIX
TEXHOJIOTH JJIs IOUCKa,
CIPYKTYypPHPOBaHUS, UHTEPIIPETALNHU U
npesCcTaBIeHUs HH(DOpMALIUU TTPH
MIOATOTOBKE COOOIIEHUI O IPUMEHEHUH
3aKOHOB MTOCTOSTHHOTO TOKAa B TEXHUKE U
TCXHOJIOI'usaxX

[ToBTOpenue (2 u)

11 KJIIACC (68 1)

Temarndeckui
070K, TEMA

OcHOBHOE COACPIKAHUC

OCHOBHBIE BUJBI JIEATEIILHOCTH
oOyyJaronuxcs

Paznen 4. DOnexrpoaunamuka (11 1)

Mar»uTtHoe 1ojJe.
DJIEKTpOMarHuTHa
s1 THIY KIS

(11 9)

[TocTostHHBIE MATHUTHI.
B3anmoneiicTBre MOCTOSTHHBIX
MarHuToB. MaruutHoe mnose. Bekrop
MarHuTHON uHAYKIUH. [[puHumn
CYMEPIIO3UIIMY MAarHUTHBIX TOJIEH.
JIMHMM MarHUTHOW MHIYKLUU.
KapTuna nuHMil MarHUTHON MHTYKIIUU
TOJISl HIOCTOSIHHBIX MArHUTOB.
MarauTHO€E 1oJIe MPOBOIHHUKA C
TokOM. KapTrHa nuHui HHIyKIUN
MarHuTHOTO

TIOJISl ITMHHOTO IIPSIMOTO IIPOBOHUKA
Y 3aMKHYTOTO KOJIHIIEBOTO
MIPOBOJIHHKA,

KaTymku ¢ TokoM. OnbIT Dpcrena.
B3aumopencTeue npoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOyJIb U
HaIpaBJICHUE.

Cuna Jlopenua, e€ Monynb u
HarpaBJieHue. J[BHKeHUE 3apsSKEHHON
YaCTHUIbI B OJJHOPOJHOM MarHUTHOM
nosie. Pabota cuiiel

JlopeHua.

SIBneHue AIEKTPOMArHUTHON
nHayKuud. [1oTok BeKTOpa MarHUTHOM
uaaykuun. DJ1C uHAYKIMU. 3aKoH
AJEKTPOMArHUTHOM MHIYKIUU
®dapapes.

Buxpeoe anekrpuyeckoe noise. I1C

[IpoBenenue 3KkciepuMeHTa: U3yueHue
MarHUTHOTO MOJIS KaTYIIKU C TOKOM;
UCCJIE/IOBAaHUE JCHCTBUS IOCTOSIHHOTO
MarHuTa Ha paMKy C TOKOM;
HCCIIEIOBaHHE SBJICHUS
IJIEKTPOMAarHUTHOW MHIYKIIUH.
OO0bsicHeHne OCHOBHBIX TPUHITUTIOB
JENCTBUS TEXHUYECKUX YCTPOUCTB,
TaKHUX KaK: MOCTOSIHHbIE MarHUTBHI,
IJIEKTPOMArHUThI, IEKTPOIBUIaTENb,
YCKOPUTENH 3IEMEHTAPHbBIX YaCTHII,
VMHAYKIMOHHAs T€Yb; U YCIOBUM UX
0€30MMacHOr0 NPUMEHEHUS B
IIPAKTUYECKOH JKU3HH.

Pemenne pacu€THbIX 3a1a4 HA
npuMeHeHue Gpopmyi Tembl « MarHuTHOe
noJie. DJIeKTPOMarHuTHasE UHAYKIHS.
Pemenne kauecTBEHHBIX 3a7a4 C ONOPOI
Ha U3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
1 pU3UYECKUE SIBICHUS TEMbI
«MarnuTHoe noje. DJIeKTpOMarHuTHas
UHIYKIUSA.

Onpenenenre HapaBJIeHUS! BEKTOpa
MHIYKIIMY MarHUTHOTO OJIS
MIPOBOJHHUKA C TOKOM, CUJIbI AMIepa u
cuiel JIopeHna.

PacnioznaBanue ¢pu3nyeckux sBIECHUHN B
yU4eOHBIX OIBITAX U OKpY’Karolien
KU3HU: B3aIMO




WHIYKIMH B IPOBOJTHUKE,
JBIDKYIIEMCS TIO

CTYyMaTeJIbHO B OJJHOPOIHOM
MarHuTHOM

IoJIe.

[IpaBuio Jlenua.

NunykTuBHOCTS. SIBIEHUE
camouHaykiuu. 9JIC caMOMHAYKIUH.
DHeprusi MarHuTHOTO MOJIsl KATYLIKH C
TOKOM.

DNEeKTPOMArHUTHOE T0JIe

JIEHCTBUE MarHUTOB, JIEKTPOMarHUTHAs
WHIYKIUA, J€CTBUE MarHUTHOTO TOJIS
Ha MMPOBOJIHUK C TOKOM M JIBHXKYIIUICS
3apsi.

AHanu3 3JeKTPOMAarHUTHBIX SIBICHUM C
UCITIOJIb30BAaHUEM 3aKOHA
3JEKTPOMArHUTHOW MHIYKIIUU.
Ornrcanue U3y4yeHHbBIX CBOMCTB BEIIECTB
Y 3JIEKTPOMATrHUTHBIX SIBJICHUM C
UCIIOJIb30BaHNEM (PU3NYECKUX BETUUHH:
WHJIyKIHSI MAarHUTHOTO TIOJISI, CUJia
Awmrnepa, cuna JIopeHna, UHIyKTUBHOCTb
KaTYILIKH, SHEPTHS SJIEKTPUUECKOT0 U
MarHUTHOTO ToJIeH

Pasznen 5. Konebauus v Boi

HEI (24 )

MexaHu4yecKue u
3JIEKTPOMArHUTHBI
e KoJieOaHus

(9 9)

Konebartenbnas cuctema. CBOOOAHBIE
MeXaHUYEeCKHe KosueOaHusl.
I"apmonnueckue kosebanus. [lepuon,
9acToTa, aMILTUTyaa u (asza
kosnebOanuit. [Ipy>XKUHHBII MasTHUK.
MaremaTnyecKuii MasiTHUK.
VYpaBHEHHE rapMOHUYECKUX
konebanuii. [IpeBpaienue snepruu
IIPU TAPMOHUYECKUX KOJIEOaHUSX.
Konebartenbublit KoHTYp. CBOOOIHBIE
ANEKTPOMArHUTHBIEC KOeOaHus B
ueabHOM K0JieOaTeIbHOM KOHTYpE.
AHanorust MexJ1y MEXaHM4ECKUMU U
AJIEKTPOMArHUTHBIMU KOJICOAHHUSIMHU.
®opmyna Tomcona. 3akoH
COXPAHEHHUS SHEPTUU B UJI€ATTbHOM
KoJe0aTeIbHOM KOHTYpE.

[Ipeacrasnenue o 3aTyxaromux
KoseOaHusx. BelHyXIeHHBIE
MexaHuuyeckue kosnebanus. Pesonanc.
BriHyX1€HHBIE 37I€EKTPOMArHUTHBIE
Koje0aHusl.

Ilepemennsbiit Tok. CUHYCOUJAJIBHBIN
MEepEMEHHBIN TOK. MOITHOCTh
MIEPEMEHHOT0 TOKAa. AMIUIUTYHOE U
JIEWCTBYIOIIIEE 3HAYEHHUE CHIIbI TOKA U
HaIpsKEHUsI.

Tpancdopmarop. [IpousBosacTso,
nepeaaya v norpedieHue
IIEKTPUYECKON SHEPTUH.
DKOJIOrM4eCcKre PUCKU TIpU
MIPOU3BOJICTBE DJIEKTPOIHEPTUU.
Kynberypa nucnonszoBanust
3JIEKTPOIHEPTUHU B MOBCEIHEBHOMN
KUZHU

[IpoBenenue skciepuMeHTa:
MCCIIEIOBAHUE 3aBUCUMOCTH MIEPUOA
MaJbIX KojeOaHui Tpy3a Ha HUTH OT
JUTMHBI HUTU U MACCHI TPY3a;
HCCIIeIOBAaHUE TIEPEMEHHOTO TOKA B IIETH
13 MOCJIEIOBATCILHO COCTMHEHHBIX
KOHJIEHCATOPa, KaTYLIKH U PE3UCTOpAa.
OO0bsicHeHne OCHOBHBIX TPUHITUIIOB
JIEUCTBUSI TEXHUUYECKHUX YCTPOMCTB,
TaKUX KakK: 3JIEKTPUYECKUN 3BOHOK,
re€HEepaTOp NEPEMEHHOT0 TOKA, TUHUU
3JIEKTPOIIEpEIay; U YCIOBUM UX
0€30MacHOT0 MPUMEHEHUS B
MIPAaKTHYECKON KU3HMU.

Pemenue pacy€THbIX 3a/1a4 ¢ IBHO
3a/IaHHON (PU3UYECKON MOJIETIBIO C
HCIOJIb30BaHUEM OC

HOBHBIX 3aKOHOB U (hOpMy1I,
OTIMCHIBAIOIINX MEXaHUUECKUE U
AIEKTPOMArHUTHBIC KOJICOAHNS.
Onucanne U3y4eHHBIX MEXaHUYECKUX U
ANIEKTPOMArHUTHBIX KOJICOAHUH ¢
HCIOJIb30BaHNEM (U3UUYECKUX BETUUHH:
MEPUOJI U YaCTOTa KOJIeOaHUH,
amMIuMTyaa u ¢asa kojaebaHui, 3aps u
CHWJIa TOKA B TIPOIIECCE TAPMOHHUIESCKHIX
ANEKTPOMATrHUTHBIX KOJICOaHH.
Pemenne kaueCcTBEHHBIX 3a/1a4 C OMOPOit
Ha U3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH,
OITMCHIBAIONINE MEXaHUICCKHE U
ANEKTPOMArHUTHBIE KOJIeOaHu .

Pabora B rpynmax npu IIaHUPOBAHHH,
MIPOBEJICHUU W UHTEPIIPETAINH
PE3yJIbTATOB OIBITOB, U AaHATN3E
JIOTIOTHUTEIHHBIX HCTOYHHUKOB




WH(pOpPMAIIUH 110 TEME

MexaHnueckue 1
3JIEKTPOMATrHUTHBI
€ BOJIHEL

MexaHNuecKue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Ckopocts
pacrpocTpaHeHHs U AJITUHA BOJIHBL.
[Tonepeunsie ¥ NPOIOIBHBIEC BOJTHEI.
Wutepdepennys u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CKOpoCTh 3ByKa. I'poMKOCTB
3BYyKa.

BricoTa Tona. Tem0Op 3ByKa.

DNEeKTPOMarHUTHHIE BOJIHBL. Y CIIOBUS
U3JIyYEHUs JIEKTPOMATrHUTHBIX BOJIH.
B3aumnas opueHranus BeKTopos E,
B, V B 371€KTpOMarauTHOM BOJIHE.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH:
OTpa)keHUE, PEJIOMIICHHE,
nosipu3anus, Audpakius,
uHTepdepeniys. CKopocTbh
ANEKTPOMArHUTHBIX BOJIH.

[IIxaJa 351eKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHue IeKTPOMAarHUTHBIX BOJH
B TEXHUKE U OBITY.

[TpuHIMIIBI paTUOCBSI3U U
TeneBuieHus. Panqnonokamnus.
DNEeKTPOMarHUTHOE 3arpsi3HEHHE
OKpYKaroIllen Cpeibl

OObsicHEeHNE OCHOBHBIX TTPUHITUTIOB
JIEUCTBUSI TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUM, TAKUX KaK: My3bIKaJIbHbIE
UHCTPYMEHTBI, yIIbTPa3BYKOBas
JIMAarHOCTUKA B TEXHUKE U MEIUIIMHE,
paznap, paauonpuéMHUK, TEJIEBU30pP,
anTeHHa, renedon, CBU-neus; u
yCIIOBUi UX 0€30IaCHOrO MPUMEHEHHUSI B
MIPAaKTUYECKOM JKU3HU.

Pemienne pacu€THbIX U KaUECTBEHHBIX
3a/1a4 ¢ OIOPOU HA U3yYEHHBIC 3aKOHBI U
3aKOHOMEPHOCTH, OIUCHIBAIOIINE
pacnpoCcTpaHEHUE MEXaHUYECKUX U
3JIEKTPOMArHUTHBIX BOJIH.
Hcnonb3oBanne nHPOPMaMOHHBIX
TEXHOJIOTUH JIs IOUCKaA,
CTPYKTYPHUPOBAHUS, UHTEPIPETAIINH U
npeAcTaBiIeHUs HHPOPMALIUH TIPH
HOJIFOTOBKE COO0ILIEHUH 00
UCIIOJIb30BAaHUM JIEKTPOMArHUTHBIX
BOJIH B TEXHHKE.

VYuyacTue B AucKyccuu 00
AJIEKTPOMArHUTHOM 3arpsi3HEHUU
OKpY’Karollen cpepl.

Pabota B rpynmnax npu riaHupoBaHUH,
NPOBEICHUH U UHTEPIPETALUN
pe3yJIbTaTOB OMNBITOB U aHAIN3E
JIOTIOJTHUTEIHHBIX UCTOYHUKOB
UH(POPMALIUH 110 TEME

Ontuka ( 10 9)

I'eomeTprueckas onruka.
[IpsmonnHENHOE pacpoOCTpaHEHHE
CBETa B OHOPOJHOM cpene. ToueuHblit
HWCTOYHHUK cBeTa. JIyu cBera.
OtpaxeHnue cBera. 3aKOHbBI OTPAKEHUS
cgeta. [locTpoenue n3obpaxkeHuit B
IJIOCKOM 3€pKaJie.

[Ipenomienue cBera. 3aKOHBI
npeaoMiIeHus cBeTa. AGCOTIOTHBIN
nokasareib npenomienus. [Tomxoe
BHYTpEHHee oTpakeHue. [IpenenbHblil
YTOJ1 OJIHOTO BHYTPEHHETO
OTpa>kKEHUS.

Hucnepcus cera. Cl0KHBIN COCTaB
Ocnoro ceera. LIBer.

Cobuparolye 1 paccenBarolye
JIUH3BI.

Tonkas nuH3a. DOKyCHOE paccTOsTHUE
U ONTUYECKAs! CUJIA TOHKOM JINH3BI.
[Toctpoenune n3odpaxeHuii B
COOMpPAIOIINX U PACCEHBAIOIIUX

[IpoBenenue sxciepuMeHTa:
HaOII0/IeHNE JUCTIEPCUH CBETA,
MU3MEPEHUE M0Ka3aTeNs IPETOMIICHUS
CTEKJIa; UCCIIEIOBAHNE CBOMCTB
U300paXKeHH B TUH3aX.

OO0bsicHeHne OCHOBHBIX TPUHITUTIOB
JIEUCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTH, TAKUX KaK: OYKH, JIyIIa,
(doToanmapar, IpOEKIIMOHHBIN anmapar,
MHKPOCKOII, TEJIECKOI, BOJJOKOHHAS
ONTHKA, TUPPAKITMOHHAS PEIIETKA,
TIOJISIPOU/T; ¥ YCIIOBUI WX 0€301MacHOTO
NIPUMEHEHHUSI B IPAKTUYECKON KU3HU.
Pemenue pacu€THbIX 3a/1a4 ¢ IBHO
3a/laHHOM (PU3MYECKON MOJIENBIO C
HCIIOJIb30BAHUEM OC

HOBHBIX 3aKOHOB U (hOpMYJT
TFE€OMETPUUECKOMN ONTUKH.

[TocTpoenue u onrcanue N300paxxeHus,
CO3/1aBaEMOT'0 TUIOCKHUM 3€pKaJIOM,
TOHKOH JIMH30M.

Pacnio3naBanue Gpu3nuecKux sBJICHUN B




nuH3ax. @opmyJsia TOHKOM JIMH3HI.
VBenuueHue, JaBaeMoe JIMH30M.
[Ipenensr npUMEHUMOCTH
r€OMETPUYECKOU ONTUKH.
Bonnosas ontuka. UHTepdhepentus
ceera. KorepeHTHbIE HCTOYHUKM.
YcnoBus HabIIOIeHUS MAKCUMYMOB U
MHUHUMYMOB B UHTEP(EPEHITMOHHON
KapTUHE OT JABYX CHH(]a3HBIX
KOTE€PEHTHBIX UCTOUHUKOB.
Hudpakmus ceeta. Audpakimonnas
pemérka. Y cioBue Hab0IeHUs
[JIABHBIX MAaKCUMYMOB MPH MaJCHUN
MOHOXPOMAaTHYECKOI'O CBETA Ha
TU(PPaKIUOHHYIO PEIIETKY.
ITonspusanusa ceera

OTIBITaX M OKPYIKAIOIICH KU3HHU:
MPSIMOJIMHEIHOE pacpoCTpaHEHUe
CBETa, OTPAXKEHHUE, TIPEIIOMJICHHE,
uHTephepeHys, TuPpaKus u
MOJISIpU3aIlusl CBETa, UCIIEPCHS CBETA.
AHann3 ONTHYECKUX SBJICHUM C
HCIOJIb30BAHUEM 3aKOHOB: 3aKOH
MPSIMOJIMHEHHOTO PacIpOCTPAHEHUS
CBETa, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI
MPEJIOMJICHUS CBETA.

OmnuncaHue ONTHYECKUX SBIICHHUH C
WCIOJIb30BaHNEM (PU3HUYECKUX BEITUIHH:
(hoKyCHOE pacCTOSIHUE U ONTHYECKAs
CHIIA JIMH3BI

Paznen 6. OcHOBBI crieMaIbHON TEOPUU OTHOCUTEIBHOCTH.

Ocnosbl CTO OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH.
3amMe/yieHre BPEMEHH U COKpaIlleHUE
JUTAHBI.
DHEprusi U UMITYJIbC PEISITUBUCTCKON
YaCTHUIIBL.
OTHOCHUTEIBHOCTh OJIHOBPEMEHHOCTH.
3amMesieHre BPEMEHHU M COKPAICHNE
JUTUHBIL.
DHeprus U UMIYJIbC PEISITUBUCTCKOM
YaCTHUIIBL.
Paznen 7. KBanroBas ¢usuka (15 )
DNeMEeHThI
KBaHTOBOH OTKpBITHE U UCCIIE0OBAaHHUE Pemrenne pacu€THBIX 3a71a4 C SIBHO

onTukH (6 1)

dotorddekra.

Omprtet A. I'. CToneroBa. 3aKoHbBI
¢boto

addexra. YpaBHeHne DUHIITEHHA TS
dotorddekra. «KpacHas rpanuma
¢dhoto-

s dexra.

HaBnenwne cBeta. OnwiTel 11. H.
JlebeneBa. XuMuueckoe IeHCTBUE
CBeTa

3a/laHHOM (PU3MYECKON MOJIENbBIO C
WCTIOIb30BaHUEM

OCHOBHBIX 3aKOHOB ¥ (pOpPMYJT KBaHTOBOM
OIITHKH.

Pemenne kauecTBEHHBIX 3a71a4 C OMOPOI
Ha U3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
KBaHTOBOH OINTHKHU.

PacnioznaBanue ¢pusnyeckux sBIEHUN B
y4eOHBIX OMBITaX: (POTOAIEKTPUIECCKHIT
3¢ dexT, CBeTOBOE aBIICHHE.

Onucanue U3y4eHHBIX KBAHTOBBIX
SIBJICHHI M TPOIIECCOB C MCTIOIB30BAHIEM
(hU3HYECKUX BEIUYNH: CKOPOCTh
AIEKTPOMArHUTHBIX BOJIH, JTTHHA BOJTHBI
Y 4acTOTa CBETA, SHEPTUS U UMITYIIHC
dbortona

Crpoenue atoma
(49)

Monens atoma ToMcoHa. OIBITH
Pesepdopaa mo paccesHuo a-4acTuir.
[InanerapHas Mmozaenb aToma.

[IpoBenenue sxcnepuMeHTa:
HaOII0/IEHNE JTMHEHYAaTOTO CIEKTpa.
OOBbsicCHEeHHE OCHOBHBIX IPUHIIATIOB




IToctynatel bopa.

W3nyyenue u nornouieHne GoTOHOB
MIpU MEPEX0/ie aTOMa C OJTHOTO YPOBHS
SHEPTrUM Ha Jpyroil. Buasl ciekTpos.
CriexTp ypoBHEH SHEpruu aToma
BOJOpOAA.

BouiHoBBIE CBOMCTBA YacTUll. BOsHBI
ne bpoiina. KoprnyckyinsipHO-BOJIHOBO#M
Ty alli3M.

CroHTaHHOE U BBIHYKJIEHHOE
W3JIy4eHue

JENCTBUS TEXHUYECKUX YCTPOMCTB,
TaKHUX KaK: CIIEKTPOCKOIL, Ja3ep,
KBAHTOBBIN KOMIIBIOTED;

U YCJIOBUH UX 0€30M1acHOr0 NpUMEHEHHUS
B IIPAKTUYECKOU KU3HMU.

Pemenne kauecTBEHHBIX 3a7ja4 C ONIOPOH
Ha U3Y4YCHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH
U QU3MUECcKue SABJICHUS 110 TEME
«CtpoeHnue aromay.

Pacnio3naBanue Gpu3nueCcKuX SBICHUN B
YUEOHBIX OIBITAaX: BO3HUKHOBEHUE
JMHENYATOro CIeKTpa.

AHanu3 KBaHTOBBIX MPOLIECCOB U
SIBJICHUH C MCIOJIb30BAHUEM IOCTYJIATOB
bopa

AToMmHOE S7pO
(59)

DKCIEPUMEHTHI, JOKA3bIBAIOIINE
CJIOKHOCTh CTpoeHus sjpa. OTKpbITHE
pPaanoakTUBHOCTU. ONBITHI
Pesepdopna mo onpeneneHnio cocraa
PaaNOAKTUBHOTO U3ITYyUYEHUSI.
CaoiicTBa anb(da-, 6era-, ramma-us3-
ny-yeHus. BiusHue paanoakTHBHOCTH
Ha KUBbBIEC OPTaHU3MBI.

OTKpbITHE IPOTOHA U HEUTPOHA.
Hyxnonnas mozens saapa
I'eitzen6epra—IliBaHeHKoO.

[IpoBenenue y4eHUUECKOTro
HKCIEPUMEHTA: UCCIIEIOBAaHUE TPEKOB
yacTHIl (110 TOTOBBIM (hoTOTrpadusim).
OObsicHeHne OCHOBHBIX TPUHITUIIOB JICH-
CTBUS TEXHUYECKUX YCTPOMCTB, TAKUX
KaK: JO3UMeTp, Kamepa Bunbcona,
SIICPHBIN

peakTop, aToMHast 0oM0a; ¥ yCIOBUN UX
0€30MMacHOr0 NPUMEHEHUS B
IIPaKTUYECKON KU3HH.

3apsn sapa. MaccoBoe 4ucio sapa.
H3o-

TOIIBI.

Anbda-pacnan. DNeKTpOHHBIN U
MO3UTPOHHBIN OeTa-pacna. ['amma-
U3JIy4yeHue. 3aKOH paJuOaKTHBHOIO
pacnana.

OHeprus cBA3M HyKIOHOB B SIIpE.
Anepusie cunbl. JledekT Macchl sapa.
SAnepHsle peakuuu. JleleHUe U CUHTE3
sanep.

SAnepusiii peakTop. TepmosnepHbIil
cuHTe3. [Ipodaembl U IepcreKTUBbI
SAIEPHON PHEPTETUKHU. DKOJIOTUUECKUE
ACIEKTHI SAEPHONU SHEPTETHKMU.
OnemeHTapHble YacTULIbl. OTKpBITHE
ITO3UTPOHA.

Metobl HaOIIOJCHUS U PETUCTPALIIH
3JIEMEHTAPHBIX YaCTHII.
@yHIaMEHTAIbHbIE B3aUMOJEHCTBUS.
EnuncTBO hM3mveckoit KapTHHBI MUpa

Pemenne kaueCTBEHHBIX 3aa4 C OMOPOt
Ha U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pu3uYecKue SABJICHUS 110 TEME
«ATOMHOE ATIpO».

PacnioznaBanue ¢pu3nyeckux sBICHUN B
y4eOHBIX OMBITaX U B OKPY’KaroIIei
YKU3HU: €CTECTBEHHAs U UCKYCCTBEHHAs
PaANOAKTUBHOCTb.

Onrcanne U3y4yeHHbIX KBAHTOBBIX
SIBJICHUH ¥ MPOLECCOB C UCIIOJIb30BaHUEM
(hbU3UYECKUX BEIMYUH: TIEPUO]T
noJiypacnaja, SHEpIrusl CBs3M aTOMHBIX
szep.

AHanu3 NpoueccoB M SIBJICHUH C
HCIIOJIb30BAHUEM 3aKOHOB U NIOCTYJIATOB:
3aKOH COXpaHEHUs ANEKTPUIECKOTO
3aps/ia, 3aKOH COXPAHEHHS] MaCCOBOTO
4yucIia, nocTyyarel bopa, 3aKkoH
PaauOaKTUBHOIO pacnaja.
Hcnonb3oBanue nHGOPMAITMOHHBIX
TEXHOJIOTHH JIJI TIONCKa,
CTPYKTYpPUPOBaHUSs1, UHTEPIIPETALIUU U
MpeACTaBiICHUs HHOOpMAIUK TTPU
MOJITOTOBKE COOOIIECHUI O TPUMEHEHUN
3aKOHOB KBaHTOBOW (DH3UKH B TEXHUKE U
TEXHOJIOTHUSIX




Paznen 8. DneMeHTHl acTPOHOMHUU U acTPOPHU3UKH (7 1)

OJIEMEHTHI
actpopuzuku ( 7

4)

OTansl pa3BUTHS ACTPOHOMMUH.
[IpuknagHoEe 1 MUPOBO33PEHYECKOE
3HA4YE€HHE ACTPOHOMMH.

Bun 38é3nnoro ne6a. Co3sesnus,
SIpPKUE 3BE3/bl, IIJIAHETHI, UX BUJUMOE
JBHKECHUE.

Conneynas cucrtema.

Comnue. ConHeyHasi aKTUBHOCTb.
Ncrounuk sHeprun CosHIA U 3BE3 L.
3BE3/11bl, UX OCHOBHBIE
XapakTepUCTUKHU. Jluarpamma
«CHEKTpaJIbHBINA KJ1acc —
CBETUMOCTB». 3BE3IbI TJIABHOM
MOCJIeI0BATEIbHOCTH.

3aBUCHUMOCTh «Macca — CBETUMOCTBY
JUIs1 3BE3] TJIaBHOM
MOCIEN0BaTEIbHOCTH. BHyTpeHHEE
ctpoenue 3B€31. COBpeMEHHbIE
MIPEACTABJICHUS O MPOUCXOKIACHUU U
spoJrroriu CotHIIA U 3BE37. DTallbl
JKW3HU 3BE3].

Mieunsiit [1yte — Hama ['anakTuka.
[Tonoxenue u auxenue ConHia B
l'anakTrke. Tumel rajakTuk.
Pannoranaktuku u kBazapsl. YEpHsle
JBIPBI B SIAPAX TATAKTHK.

Bcenennas. Paciuupenne BeeneHHoid.
3akon Xa0b6na. Pazberanue rajakTuk.
Teopus bonbpmoro B3peIBa.
PenukToBOE n3nyuyeHue.
MacmrabHast cTpykTypa Beenennoil.
MeraranakTuka.

Hepeménnsie npobieMbl acTpOHOMUHT

TTonroroBka cooOmeHnii 0 METOHAX
MOJTYYEHUSI HAYYHBIX aCTPOHOMHUYECKUX
3HAHUM, OTKPBITUSIX B COBPEMEHHOM
ACTPOHOMHUHU.

Brinosninenue 3aganuii, IpoBEPSAIOIIUX
BJIAJICHHC OCHOBOIIOJIAral0IIUMU
ACTPOHOMUYECKUMH TTOHATHIMH,
MO3BOJISIOIIUMH XapaKTepU30

BaTh MPOIIECCHI, TPOUCXOAAIINE B
3BE3aX, B 3BE3IHBIX CHCTEMAaX, B
MEXTaJIAKTHYECKOM cpefie; IBUKEHUE
HEeOECHBIX TEJI, DBOJIIOLIUIO 3BE3 U
Bcenennoii.

[IpoBeaenune HabIO01CHMIA
HEBOOPYKEHHBIM TJIa30M C
UCIIOJIb30BAHUEM KOMITHIOTEPHBIX
TPWIOXKEHUH TSI ONIPEICIICHUS
IIOJI0KEHHUS HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE CO3BE3AUS
CeBepHoOro nosymapus 1 sipkue 3BE3/IbI.
[IpoBeaeHue HAOIIOACHHUI B TEIECKOIT
Jlysnsl, ianet, Muteunoro Ilytu

O6o06matomiee moropenue (7 4)

CucreMaTu3amnus
H 0000I11IeH1E

Poinb ¢u3uku 1 acTpoHOMHHU B
9KOHOMHYECKOM, TEXHOJIOTHISCKOM,
COLIMAJILHOW U 3THYECKOM chepax
NEATEIBbHOCTH YEJIOBEKA; POJIb U MECTO
(U3MKU ¥ ACTPOHOMHUH B COBPEMEHHOM
Hay4YHOU KapTHHE MHPA; POJIb
¢duznveckoii Teopun B HopMupOBaHUH
MIpe/ICTaBICHUI 0 PU3NYeCcKOn
KapTHHE MHpa, MECTO (PU3UUECKOI
KapTUHBI MUpPa B 00111eM pATy
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX
MPEJICTaBICHUN O IPUPOJIE

VYyactue B AUCKYCCUU O PONU GUUKH U
ACTPOHOMUU B PA3NIUYHBIX chepax
JIeSITeIbHOCTH YelIOBEKa.

IToaroroBka cooOlIeHHi 0 MeCTe
(bu3nUecKoil KapTUHBI MHpa B Py
COBPEMEHHBIX MPEACTABICHUI O
MpUpOJIE.

BrimonHenne yueOHBIX 3a/1aHUN,
JEMOHCTPUPYIOLIUX OCBOCHUE OCHOBHBIX
TOHATUN, (GU3UIECKUX BEITUUYUH U
3akoHOB Kypca ¢usuku 10—11 kmaccon
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