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HOACHUTEJIBbHAA 3AIIUCKA

[Iporpamma no ¢u3uke 6a30BOro ypoBHS Ha YpPOBHE CpeIHEro oOuero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJIOKEHMA M TpeOOBaHUI K pe3yabTaTaM OCBOCHHUS OCHOBHOM
oOpasoBaTenbHON Tporpammel, mpeacTaBieHHbx B DPI'OC COO, a Takke ¢ yd€Tom
(benepanpHOl pabouell IporpaMMbl BOCIUTaHMA M KOHLENLIUM IpeHofaBaHUs Yy4eOHOro
npenmera «@Pu3uka» B 00pazoBaTeNbHBIX —opraHm3anusx Poccuiickoit  ®Deneparum,
peanu3yronmx OCHOBHbIE 00pa30BaTeIbHbIE IPOTPAMMBL.

Conepxkanue nporpaMMbl MO (U3MKe HampaBleHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyuaromuxcs 10—11 kmaccoB npu o0ydeHnn ux ¢usnke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JEATEbHOCTHOTO oaxoaa. [IporpamMma no ¢usuke cooTBETCTBYET
tpeboBanusiMm ®PI'OC COO k miIaHupyeMbIM JUYHOCTHBIM, MPEAMETHBIM M METanpeaMETHBIM
pe3yiabTataM OOy4YeHHs, a TAaKKe YYUTHIBACT HEOOXOIMMOCTH peaM3allii MEXKIPEIMETHBIX
CBsi3ell (M3UKU C €CTECTBEHHO-HAYYHbIMHM YUeOHBIMM IpeaMeTaMHu. B Hell omnpenensrorcs
OCHOBHBIC LIEJIM M3Y4YEeHUS (PU3UKU HA YPOBHE CPEIHEro oO0IIero odpa3oBaHHUs, IUIAHUPYEMbIE
pe3yiabTaThl OCBOEHHUS Kypca (HU3UKU: JIMYHOCTHBIE, METalpeIMETHble, MpeaIMeTHbIe (Ha
0a30BOM ypOBHE).

[Iporpamma 1o (hu3MKe BKIIOYAET:

e [UIAHUPYEMBbIE Pe3yNbTaThl OCBOCHUS Kypca (U3MKU Ha 0a30BOM YPOBHE, B TOM UYHUCIIE

IPEIMETHBIEC PE3YJIbTATHI 110 T0/1aM 00 yUEeHHUS;

e coepkaHue yuyeOHoro nmpeamera «Pu3uKay 1o rogam o0yueHUs.

dwu3uka KaK HayKa 0 HauOoJee 00X 3aKOHAX MPUPOIBI, BRICTYMAs B KAY4ECTBE YI4EOHOTO
IpeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHHUI 00 OKpyXkaroliem MHpE.
HIkonbHBI Kypc (U3MKM — CHCTEMOOOPA3yIOIIMNA sl €CTeCTBEHHO-HAyYHBIX YUEOHBIX
MIPEIMETOB, IIOCKOJIBKY (pU3MUECKUe 3aKOHBI JIS)KAaT B OCHOBE MPOIIECCOB U SIBICHUH, H3y4aeMbIX
XuUMUen, Ouonoruel, pusnyeckoi reorpadueid u actpoHoMuer. lcmonb30BaHHME M aKTHBHOE
NpUMEHeHHe (U3MUECKUX 3HAHMU ONpeAesieT XapakTep M Ppa3BUTHE PAa3HOOOpPA3HBIX
TEXHOJIOTM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOIYYEHHUS HOBBIX
MaTepUaJIOB C 3aJJaHHBIMU CBOMCTBaMHU U Apyrux. M3ydyenue ¢pu3nku BHOCUT OCHOBHOM BKJaz B
(hopMHpOBaHKE €CTECTBEHHO-HAYUYHOM KapTHHBI MHpa 00yJaromuxcs, B GopMupoBaHHe YMEHUI
MPUMEHSTh HAYYHBIH METOJI IO3HAHUS TIPH BBITIOJTHEHUN UMHU YI€OHBIX HCCIICIOBAHUH.

B ocHOBY kypca (hu3MKH 17151 ypOBHS CpelHero o0Iiero oopa3oBaHus MOJIOKEH P UAeH,
KOTOpPbIE MO>KHO PacCMaTpUBATh KaK MPUHIIMIIBI €r0 IIOCTPOCHUSI.

Hoes yenocmuocmu. B COOTBETCTBUM C HEW KypC SBIISIETCS JIOTUYECKU 3aBEPIUIEHHBIM, OH
COJICPXKHUT MaTepuall U3 BCEX pa3lesioB (PM3UKH, BKIIOYAET KaK BOIMPOCHI KIACCHUECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEll MaTepuall Kypca (U3NKU 0ObEAMHEH BOKPYT
¢usnueckux teopuil. Beaymum B Kkypce sBiserca (OpMHUpPOBaHHME TIPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEIIECTBE U TOJIE.

Hoes eymanumapuzayuu. EE peanuzanys npeanoyiaraeT UCHoIb30BaHUE TYMaHUTApHOTO
noTeHIHana (PU3NYecKon HayKH, OCMBICIICHUE CBSA3H Pa3BUTUS (PU3UKHU C pa3BUTHEM OOIIECTBA,
a TaKXe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U KOJIOTUYECKUMU MPoOIeMaMHu.

Hoes npuxnaonoul nanpasnennocmu. Kypce duszuku npeamnongaraetT 3HaKOMCTBO € IIMPOKUM
KpPYrOM TEXHHUYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUHN U3YUEHHBIX TEOPHIl U 3aKOHOB.

Hoes »skonozuzayuu peanusyercst MOCPEICTBOM BBEIEHUS 3JIEMEHTOB COJAEpIKaHUs,
MOCBAIIEHHBIX 3KOJIOIMYECKHUM MNpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM



TEXHUKHU U TEXHOJIOTHUH, a TaKkKe 00CYXIeHUS MPoOIeM pallMOHAIBLHOTO PUPOI0IOIb30BAHUS U
HKOJIOTUIECKOH 0e301MacHOCTH.

Crep)KHEBBIMHU 3JIEMEHTAaMHU Kypca (U3MKH Ha ypOBHE CpeIHEro ooiiero oopazoBaHUS
ABISAIOTCS (u3nveckue Teopuu ((HOpMHUpPOBAHME MPEACTABICHUNA O CTPYKType HOCTPOCHHS
¢u3nveckoil TeopuH, poiM (QyHIAMEHTAJIBHBIX 3aKOHOB M MPHHIMUIIOB B COBPEMEHHBIX
MIPEeICTABICHUSIX O MPUPOJE, TPAaHUIAX MPUMEHUMOCTH TEOPHi, NIl ONMHUCaHUS €CTECTBEHHO-
Hay4HBIX SIBJICHUH U IPOLIECCOB).

CHUCTeMHO-eSITENFHOCTHBIN TOIX0A B Kypce (DM3UKU pean3yeTcs MPEKIe BCETro 3a CUET
OpraHHu3aIui YKCIEPUMEHTAIBHON NEATeNbHOCTH oOyuaromuxcs. [ 6a30Boro ypoBHsS Kypca
(GU3MKH — 3TO HCHOJIB30BAHHE CUCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX HKCIEPUMEHTOB U
7a00paTOPHBIX pabOT, KOTOpPBIE B MporpamMme Mo (u3nke OOBEAWHEHBI B OONIMN CIHCOK
YUYCHHUYECKUX MPAKTUUYECKUX padoT. BeleneHue B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
MPOBOJUMBIX JIJII KOHTPOJS M OLEHKH, OCYIIECTBISICTCS YJYaCTHHUKAMH OOpPa30BaTEIBLHOTO
mpolLecca UCXo/Id U3 0COOCHHOCTEH MIaHUPOBAHUS U OCHaleHHs kabuHera Gu3uku. [Ipu 3Tom
o0ecrieuynBaeTCs OBJIAJCHUE OOYYAIOIIMMHUCSA YMEHUSMHU HPOBOJUTH KOCBEHHBIE H3MEpEHUs,
WCCIIEZIOBAaHUS 3aBUCUMOCTEH (U3UYECKUX BEIMYMH W IIOCTAHOBKY ONBITOB IO IIPOBEPKE
MIPEITI0KEHHBIX TUIIOTE3.

Bosbiioe BHUMaHuE yAenseTcsl peIIeHUI0 pacuEéTHBIX U KadeCTBEHHBIX 3an1ad. [Ipu aTom
JUTSL pacu€THBIX 3a/1a4 TIPUOPUTETOM SIBIISIFOTCS 33/Ia4M C SIBHO 33aJJaHHON (PU3MUYECKOl MOJEIbIO,
MO3BOJISIOIINE MPUMEHATh W3YYECHHBIE 3aKOHbI M 3aKOHOMEPHOCTH Kak M3 OJHOTO pasjena
Kypca, TaK U WHTETPUPYS 3HAHUS U3 Pa3HBIX pa3zaenoB. [y KaueCTBEHHBIX 33jad MIPHOPUTETOM
SBIIAIOTCS 3a/laHds Ha OOBIACHEHHE TPOTEeKaHWs (U3NYECKUX SBICHUM U MPOIECCOB B
OKpy’Kalollel >Ku3HU, TpeOyromue BblOOpa (u3nueckod MoOAeNM ISl CUTyallud IPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpebdoBaHusamu DPI'OC COO k MarepuaabHO-TEXHHYECKOMY
obecrnieueHnI0 y4yeOHOro mporiecca 0a30BbI YpOBEHb Kypca (M3UKHM Ha YPOBHE CpEIHEro
obmiero oOpa3oBaHMs JOJKCH M3y9aThCsl B YCIOBUSAX TPEIMETHOrO KaOWHETa (U3UKHA WIH B
YCIOBUSIX MHTETPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAYYHOro IIMKia. B kabunere
(bu3MKK TOIKHO OBITH HE00X0AUMOE JTabopaTopHOE 000PYIOBAHUE [T BHITIOJTHEHUS YKAa3aHHBIX
B 1mporpaMMe MO (U3MKE YYEHHYECKHMX MPAKTHYECKUX paboT M JAEeMOHCTPAaLMOHHOE
o0opyoBaHue.

JleMoHCcTpanioHHOEe  000pynoBaHWe (OPMUPYETCS B COOTBETCTBUH C IMPUHITUIIOM
MUHUMAaJIbHON JOCTaTOYHOCTH M 00ECIeYHBAaeT MOCTAaHOBKY MEPEYUCICHHBIX B MPOrpaMMe IO
¢u3nKe KIIOYEBBIX JAEMOHCTpAlMi [IJs HMCCICNOBaHMUSA H3y4aeMbIX SIBJICHMH U IIPOLIECCOB,
SMIUPUYECKUX U PYHTAMEHTAIFHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.

JlabopatopHoe o0OpymoBaHUE sl YYEHUYECKHX MPAKTUYECKUX paboT (Gopmupyercs B
BUJIE TEMAaTUYECKHX KOMIUIEKTOB M OOecreuuBaeTcs B pacuéTe OJHOI0 KOMIUIEKTa Ha ABYX
oOyuatomuxcs. Temarnyeckue KOMIUIEKTHI J1a0OpaTOpHOTO OOOPYAOBAaHHUS JIOJKHBI OBIThH
MIOCTPOEHBl Ha KOMILJIEKCHOM HCIOJIb30BaHUM AaHAJOTOBBIX M IU(POBBIX NMPHOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUJIE HU(POBBIX Ta00PaTOPHii.

OCHOBHBIMU TIEJISIMU U3Y4YCHUS (PU3UKH B 00IIEM 00pa30BaHUH SIBIISIIOTCS

e (dopMupoBaHHEe HUHTEpeca M CTPEMJICHHS OOYYAIOUIMXCS K HAaydyHOMY HW3YYEHUIO

MIPUPOJIbI, PA3BUTHE UX MHTEIJIEKTYaIbHBIX M TBOPUECKHUX CIIOCOOHOCTEI;
® Dpa3BUTHE TMPEJACTABICHUH O HAyYHOM METOAe TO3HaHUS U (OPMHUPOBAHUE
HCCJIEIOBATENIbCKOIO OTHOIICHHS K OKPY>KAIOLIUM SIBJICHUSM;



(dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yabTaTa U3y4eHUs OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

¢dbopmupoBaHre YMEHHUI OOBSICHATD SBJICHUS C UCIIOJIb30BaHHEM (PU3NYECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTEIbCTB;

¢dbopmMHpoBaHUE TPEACTABICHUN O POIM (PU3MKH U Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUH.

JlocTuxkeHne 3TUX Iieneld obOecreynBaeTCsl pelIeHHEeM CIEAYIONIMX 3aJad B Ipolecce
M3YYCHHS Kypca QU3UKHA HA YPOBHE CPEIHEr0 00IIero oopa3oBaHus:

npUOOpEeTEeHNE CUCTEMBI 3HAHUM 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOPUSX, BKITIOYAs] MEXaHUKY, MOJICKYISPHYIO (DH3UKY, SJICKTPOAMHAMHKY, KBAHTOBYIO
(U3UKY B 2JIEMEHTHI aCTPO(U3UKH;

dbopMUpOBaHHE YMEHUH TMPUMEHSATh TEOPETUYSCKUE 3HAHWS Ui OOBSICHEHUS
buznyeckux SBJICHUM B TpUPOJE U A TNPUHATHS MNPAKTHUECKUX pELIECHUN B
MMOBCEHEBHOM JKU3HU,

OCBOEHHE CMOCOOOB pelIeHMs] pa3MyYHBIX 3aJad C SBHO 3aJaHHON (u3nueckoi
MOJIETIBIO, 3aJlad, TOJPa3yMEBAIOIINX CAMOCTOSTENILHOE Cco3/laHue (HU3HUeCcKOn
MOJIEITH, aJICKBAaTHOHN YCIIOBUSIM 3a]1a4WH;

MOHMMaHHE (PU3UYECKUX OCHOB M TPHUHIIUIIOB ACHCTBHS TEXHUYECKUX YCTPOMCTB U
TEXHOJOTUYECKHX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYIO CPEIY;

OBJIaJICHUE METOJaMH CaMOCTOSITENIbHOTO IJIAaHHUPOBAHUS W MPOBEACHUS (PU3MUEeCKUX
OKCIICPUMEHTOB, aHAJM3a W  WHTEpIpeTanud  WHOOPMAIMH,  ONpeACIICHUSI
JIOCTOBEPHOCTH TMOJTYYEHHOTO Pe3yIbTarTa;

CO3/[aHHE YCJIOBHM ISl Pa3BUTHSI YMEHUH TPOEKTHO-UCCIICIOBATEIBCKOM, TBOPICCKON
JeSATEIbHOCTH.

Ha wm3yuenue ¢usuku (0a30BBII ypOBEHb) Ha ypOBHE CpEeIHEr0 OOIIEero oOpa3oBaHUs
orBonutcs 136 dacos: B 10 ximacce — 68 wacoB (2 yaca B Hezmeno), B 11 ximacce — 68 wacos (2
yaca B HEJIENIO).

[Ipennaraemslii B mporpamme no Gpu3uKe nNepeyeHs J1adopaTOPHBIX U MPAKTUYECKUX padoT
COCTaBJIEH C YU4ETOM MHIUBUAYAIbHBIX 0COOEHHOCTEH 00yUaromuxcs.



COJEP)KAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®du3nka u MeToAbl HAYYHOI'O TO3HAHMS
®usuka — Hayka o mpupoge. Hayynsle MeTOAbl MO3HAaHUA OKpysKaromero mupa. Posb
HKCIEPUMEHTA U TEOPUH B MIPOIIECCE TO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue Qu3andeckux siBjaeHU U npoueccoB. Hayunbsie runoressl. duznueckue
3aKOHBI ¥ TeopuH. [ paHULIbI TPUMEHUMOCTH (prU3HUECKUX 3aKOHOB. IIpuHIIMIT COOTBETCTBUS.

Pome u mecto ¢u3uku B (GOPMHPOBAHUU COBPEMEHHOM HAayyHOW KapTHHBI MHpa, B
MPAKTUYECKOU JIeATETLHOCTH JIIOICH.

Jlemoncmpayuu

Amnanorosle U U(PPOBBIE H3IMEPUTEIBHBIE PHOOPHI, KOMITBIOTEPHBIE JATYUKH.

Pa3nea 2. Mexanuka

Tema 1. Kunemamuxka

Mexanndeckoe nBrwkeHHE. OTHOCHTEIBHOCTh MEXaHW4YeCKoro ABvxkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpoCcTh (CpemHsisi CKOPOCTb, MTHOBEHHAss CKOPOCTh) M YCKOpPEHHUE
MaTepuaIbHON TOUKHM, UX MPOEKIUU HA OCH CUCTEMBI KOopauHaT. ClOXEHUE NMepeMEelIeHul U
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MPSMOJIMHEHHOE IBIKEHUE. | 'paduKu 3aBUCHMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, MyTH U MEPEMEIIEHUSI MaTepUaIbHON TOUKU OT BPEMEHHU.

CBoOoHOE majeHne. Y CKOpeHHe CBOOOIHOTO TIaCHHS.

KpuBonuneliHoe naBwxkeHue. [[B)keHHME MaTepuaqbHONM TOYKHM TI0 OKPY)XHOCTH C
MOCTOSIHHOM MO MOJYJI0 CKOPOCTBIO. YTJIOBash CKOPOCTb, JIMHEWHas cKOpocTh. llepuon u
yacToTa oopamenus. LlenTpocTpeMurensHoe yCKOpeHue.

TexHu4ecKkne YCTPOWCTBA M TPAKTUYECKOE TMPUMEHEHHEe: CIUJAOMETp, JBI)KCHHE
CHaps/0B, LIETHbIC U PEMEHHBIE TIEpelayun.

Jlemoncmpayuu

Monenb cucTeMbl OTCUETa, MILTIOCTPALUs KUHEMATHIECKIX XapaKTePUCTHK JIBHKEHHUS.

[IpeoOpa3zoBanue ABMKEHUI C HCTIOIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3yXe U B Pa3peKEHHOM MPOCTPAHCTRBE.

Habmronenne ABM>XeHUs Tena, OpOIIEHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus cBOOOHOTO MaICHUS.

HampaBnenue ckopocTH Mpy ABMKEHUH IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopisie pabomuol

N3yuenne HepaBHOMEPHOTO JABUKEHHUS C IICJIBIO OMPE/IeTICHUSI MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHONIIEHMS ~ MEXAY  MNYTAMH,  HPOWJEHHBIMH  TEJIOM  3a
MOCJIeI0BATENIbHBIE DPaBHBIE MPOMEXKYTKHM BPEMEHH TNPU PABHOYCKOPEHHOM JIBJKEHHUH C
HAa4aJIbHOM CKOPOCTHIO, PABHOU HYJIIO.

W3ydenue nBUKEHUS MIApUKa B BI3KOW )KHUIKOCTH.

N3ydenne nBuKEeHHS TeIa, OPOIICHHOTO TOPH30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun otHocurensHOCTH ['anmuiies. [lepsoiii 3akoH HeroToHa. MHEpLManbHbIE CHCTEMBI
oTcuéTa.



Macca tena. Cuna. IlpuHnun cynepno3unmu cwi. Btopoil 3akoH HeroToHa pis
MaTepuaabHOM TOUKHU. TpeTnid 3akoH HproTOHA 1191 MaTepUaIbHbBIX TOYEK.

3aKkoH BceMupHOro TsaroreHus. Cuna tshxecty. IlepBast kocMuueckas CKOPOCTb.

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

Tpenue. Buabl Tpenust (1mokosi, ckoyibxeHus, kadenus). Cuna Tpenus. Cyxoe TpeHHE.
Cuna TpeHusl CKOJIbXKEHUs U cuiia TpeHus nokos. Kosdounuent tpenus. Cuna conpoTUBIEHUS
IIPY IBUKEHHUM Te€Ja B )KUIAKOCTH WM rase.

[loctynarenbHoe U BpaliaTeabHOE ABMKEHHE a0COIOTHO TBEPAOIO Tea.

MoMeEHT cuiabl OTHOCUTENIBHO Ocu BpameHus. llmedo cumibl. YcinoBus paBHOBecus
TBEPAOTO TEJA.

TexHnyeckne yCTpONCTBA M NPAKTUYECKOE IPUMEHEHHWE: IOAIIUIIHUKH, JIBH)KCHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne NHEPLMH.

CpaBHeHue Macc B3aUMOJICHCTBYIOIUX TEII.

Bropoii 3akon HeroToHa.

H3mepenue cu.

Crnosxenue cui.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepOopMaIiu.

HesecomocTs. Bec Tena npu ycKOpEHHOM MOABEME U MTAJCHUH.

CpaBHeHUE CUJI TPEHUS MTOKOSI, KAUEHUS M CKOJIbKEHUS.

YcnoBus paBHOBeCHs TBEPAOIO Tena. Buasl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomul

N3yuenue nBuxenust Opycka 1o HaKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CWJI YIPYTOCTH, BO3HMKAIOUIMX B IIPYKMHE U PE3UHOBOM
oOpastie, oT ux AedopMaliuu.

HccenenoBanue ycimoBuil paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh BPAILICHHUS.

Tema 3. 3aKkoHnbl COXpaHeHUus 8 MeXaHUuKe

Nmnynbc MatepuaibHON TOUKHU (Te€a), CHCTEMbl MAaTEpPUAIbHBIX TOUEK. MIMIynbe cuibl u
W3MEHEHHE UMITYJIbCa TeJa. 3aKOH COXPAaHEHUs UMITylbca. PeakTMBHOE ABM)KCHHUE.

Pa6ora cusbl. MOLTHOCTH CHJIBI.

Kunernueckasi sHeprust MaTepuaibHONH TOUKU. Teopema 00 M3MEHEHHH KHHETHYECKOU
JHEPIrUu.

[otennmanbHas sHeprus. [loreHnManbHas sHEPrus ynpyro aeGopMupoBaHHON NPY>KUHBI.
[lotenuuanbHas 3Heprust Tena BOJIM3U NOBEPXHOCTH 3EMITH.

[loreHnuanbHble ¥ HEMOTEHUUANbHble CUibl. CBA3b pabOThl HEMOTEHUHUAIBHBIX CHI C
M3MEHEHUEM MEXaHUUYECKON SHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUUYECKOM dHEPIUH.

VYipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHudeckue yCcTpoucTBa U IMPAKTUYECKOE NPUMEHEHHE: BOJOMET, KOIEP, MPYKUHHBII
MIACTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon noTeHIMAIBHON SHEPIrUHM B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuui sxcnepumenm, 1abopamopmvie pabomul



N3yuenne aOCOMIOTHO HEYNPYroro yjaapa C TOMOIIBIO JBYX OJMHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C M3MEHEHHEM MEXaHWYECKOH SHEpruu Tejla Ha
IIPUMEPE PACTAKEHUS PE3UHOBOTO JKI'yTa.

Paspnen 3. MonekyasipHas ¢pu3nka ¥ TepMOIMHAMUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUUECKOU Meopul

OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KUHETHUECKON TEOPUH U UX ONBITHOE 00OCHOBAHHUE.
BpoynoBckoe nBumxkenue. Huddys3us. Xapakrep IBUKEHHS U B3aUMOJACHCTBUS YaCTHUIL
BelleCTBAa. MoOJENIN CTPOEHUs Ta30B, XUAKOCTEH U TBEPABIX T€I M OOBSICHEHHE CBOMCTB
BEIIECTBA Ha OCHOBE ATUX Mojelied. Macca u pa3mepsl Mojekyid. KonndecTBo BeliecTsa.
[locrosinnas ABoraapo.

TermnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopenbs uneanbHoro raza. OCHOBHOE YpPaBHEHHE MOJEKYJISPHO-KMHETHYECKON TEOpUU
UAeaIbHOro raza. AOcCoNIOTHas TeMmIeparypa Kak Mepa CpelHedl KHHETHYECKOW SHEprUH
TEIUIOBOrO JBWXKEHHMS dactul ra3a. [lkama temnepatyp KensBuHa. ['a3oBble 3aKOHBI.
VpaBHenue MenneneeBa—Knaneiipona. 3akon [lanbroHa. M3omponeccsl B UAcadbHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BelecTBa. I'paduueckoe mpeacTaBieHue U30MPOLECCOB: U30TEPMa,
n30x0pa, n3obapa.

TexHuueckue ycTpoicTBa U NPAKTHUYECKOE PUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAaIOIIME AHCKPETHOE CTPOEHHE BelecTBa, ¢ororpaduu  MOJIEKYI
OpraHUYECKHUX COECIUHEHUM.

OmnpITel 10 U GY3UH KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO IBUKEHHUSI.

Mopaens onbita IlTepHa.

OnbIThl, JOKa3bIBAIOIINE CYILIECTBOBAaHHE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHUS.

Mopaenb, HITIOCTPUPYIOLIAs IPUPOY IaBJICHUS ra3a Ha CTEHKHU COCY/a.

OnbIThl, MITIOCTPUPYIOLIME YPAaBHEHUE COCTOSHUS UAECAIBHOTO ra3a, H30IpOoLECChI.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

OmnpeneneHre Macchl BO3[AyXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MepeHuil o0béma
KOMHATBI, 1aBJICHUS U TEMIIEpATypbl BO3AyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXKy ApaMETPaMH COCTOSTHUS Pa3peKeHHOT O rasa.

Tema 2. Ocnoebl mepmoounamuxu

TepmoanHamuueckas cucrema. BHyTpeHHsSSI 3HEpPrus TEPMOAMHAMMUYECKON CHUCTEMBI U
croco6Ob! e€ n3MeHeHus. KonmndyecTBo TemnoTsl M padota. BHyTpeHHsIs SHEPTUsi 0JHOATOMHOTO
neabHOTO ra3a. Buael Teronepenayn: TeIIONPOBOAHOCTh, KOHBEKIMUS, U3IyUeHHE. Y 1elIbHas
TEIJIOEMKOCTB BelecTBa. Koan4yecTBo TEIIOTsI IIPH TeIUIonepeaaye.

[lonssitTue 00 aamabatHOM mporecce. [lepBoiii 3akoH TepmoauHamuku. [Ipumenenue
MIEPBOTO 3aKOHA TEPMOJUHAMUKHU K U30mpoieccam. I paduueckas mHTEpIipeTaust paboThl rasa.

Bropoii 3akon TepmoauHamMuki. HeoOpaTHMOCTh TPO1IECCOB B IPUPOJIE.

TemnnoBeie MamuHblL. [IpUHIUIBL ASHCTBHS TETIOBBIX MamuH. [IpeoOpa3zoBaHus SHEPTUH B
TeroBbIX MamnHax. Koadduuuent nonesnoro aeiictus termoBoit Mammuel. Lukn Kapao n
ero Ko3(pGUIUEHT MOJIE3HOr0 AeHCTBHSI. DKOIOTHYECKUE MPOOIeMbl TEIIOIHEPIE€TUKH.

TexHuueckue YCTpOWCTBA M MPAKTUYECKOE NPUMEHEHUE: JIBUraTellb BHYTPEHHETO
Cropasusi, ObITOBOW XOJIOJUIbHUK, KOHIUIIMOHED.



Jlemoncmpayuu

V3meHeHne BHYTpEHHEH HSHEPrHMM Tejla IMPH COBEPIICHHH paOOTHI: BBUIET MPOOKH U3
OyTBUIKM TOJl JEMCTBHEM CXAaTOro BO31yXa, HarpeBaHue »¢upa B JATyHHOH TpyOke MyTEM
TpeHUs (BUICOIEMOHCTPAIIHS).

N3meneHue BHyTpeHHEH 3Hepruu (TemMrepaTypsl) Tea Ipu Terionepeaaye.

OmnpIT 110 aaabaTHOMY PaCUIMPEHUIO BO3/1yXa (OIBIT C BO3AYUIHBIM OTHUBOM).

Monenu mapoBoii TypOHUHBI, TBUTATENSI BHYTPEHHETO CTOPAHUS, PEAKTHBHOTO JBUTATEIIS.

Yuenuueckuui sxcnepumenm, nabopamopnuvie pabomuol

N3mepenue yaenbHoOM TermIoEMKOCTH.

Tema 3. Azpecammnbie cocmoanun eeujecmea. Dazosvie nepexoovl

[TapooOpa3zoBanne wu KoHAeHcamus. Mcmapenue u  kumeHue. AOCOTIOTHas |
OTHOCHUTEIbHAS BIAXKHOCTh BO3[yXa. HachlmeHHbIH map. YaenbHas TEmioTa mapooOpa30BaHHUS.
3aBUCHMOCTh TEMIIEPaTyPhl KATICHUS OT JABJICHHUS.

TBépnoe Teno. Kpucrannuueckue u amopdubie Tena. AHM30TPOIUS CBOMCTB KPUCTAILIOB.
Kunkue xpucramnsl. CoBpeMeHHBbIE Marepualnbl. [lmaBieHwe W KpucTaUIM3anus. Y aenbHas
TeruioTa miasiaeHus. CyonumManus.

VYpaBHeHHe TEIIOBOTo OanaHca.

TexHuyeckue YCTpPOHCTBA W MPAKTHYECKOE NPUMEHEHHE: THTPOMETP H ICHUXPOMETP,
KaJOPUMETP, TEXHOJIOTUW TIOJNYYEHUS COBPEMEHHBIX MaTepHalioB, B TOM  YHUCIE
HaHOMATepPHUAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBIILIEHHBIX M1apPOB.

Kurnenue npu MOHMKEHHOM JTaBJICHUH.

Crioco0Ob1 U3MEPEHUS BIAXKHOCTH.

Hab6ntoienre HarpeBaHus U IJIaBJICHUS KPUCTANIMYECKOTO BEIIECTRA.

JleMOHCTpanust KpUCTAILIOB.

Yuenuueckuu skcnepumenm, nabopamopmsie pabomuol

N3mepenne OTHOCUTEIHHON BIaKHOCTH BO3JIyXa.

Pazjen 4. DiekTpoguHaMuKa

Tema 1. Dnekmpocmamuka

Onextpuzauusi Teld. OJEKTpUYeCKUd 3apsan. JlBa BHJA 3JIEKTPUUYECKHUX  3apsiiOB.
IIpoBOAHMKY, TUANEKTPUKH U IOJYNIPOBOJIHUKH. 3aKOH COXPAHEHMS dIIEKTPUYECKOTO 3apsia.

B3aumopeiicteue 3apspoB.  3akoH Kynona. TodeuHelld  anekTpuyecKud — 3apsa.
Onextpuueckoe 1mosie. Hanpsok€HHOCTh 3nexTpuyeckoro mnoisd. [lpuHnun cyneprno3unuu
INEKTPUYECKUX NOJIEH. JINHNN HANPSYKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

PabGora cunm oanekrpoctatmueckoro mons. [lorenmuman. Pa3HOCT  MOTEHIMAJIOB.
[IpOBOIHMKY M IUDJIEKTPUKH B DJIEKTPOCTATUYECKOM TToJIe. [IunannexTpudeckas NpOHUIIAEMOCTb.

OnextpoéMkocTs. KoHzneHcaTop. DIEKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpa. JHEPrus
3apsKEHHOIO0 KOHJIEHCATOPA.

TexHn4yeckue ycTpoWCTBa M INPAKTUYECKOE IPUMEHEHHE: JJIEKTPOCKOI, JJIEKTPOMETP,
AJIEKTpOCTaTUYECKas 3alllUTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAIbHBIN
armapar, CTpyWHBIN IPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHIUI ACUCTBUS JIIEKTPOMETPA.

B3anMopeiicTBre HadIEKTPU30BAHHBIX TEIL.



DIIEKTPUUYECKOE T10JI€ 3apsSKEHHBIX TEll.

[TpoBOIHHKH B AIEKTPOCTATUUECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3allIHTA.

JIMnIEeKTPUKHU B 3JI€KTPOCTATUUECKOM II0JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT TIUIONIAJAW  IUIACTHH,
pacCTOSHUA MEKY HUMU U TU3IEKTPUIECKON IPOHULIAEMOCTH.

DHeprus 3apsyKeHHOT0 KOHJIEHCATOPA.

Yuenuueckuiui sxcnepumenm, n1abopamopnuie pabomoi

N3mepenue 351eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. IlTocmoannwiit 3nekmpuyeckuil mox. Toxu 6 paznuynvix cpeoax

DJIEKTPUYECKUN TOK. YCIIOBHSI CYIIECTBOBAHUSA AJIEKTPUUECKOTO TOKa. MICTOUHMKH TOKa.
Cuna Toka. [locToAHHBIN TOK.

Hamnpsixenue. 3akon Oma a1 y4acTka Heru.

DIIEKTpUYECKOE CONPOTHUBJICHUE. Y nensHOE CONPOTUBJICHUE BEILECTBA.
[locnenoarenbHoOE, NapaIeIbHOE, CMEIIAHHOE COCUHEHNE ITPOBOIHUKOB.

Pabota anexTpuueckoro Toka. 3akoH Jkoynsa—JIenna. MoImHOCTh 2IEKTPHUUECKOTO TOKa.

DJIEKTPOABMKYILASL CHJIa U BHYTPEHHEE CONPOTUBIIEHNE NCTOYHUKA TOKa. 3aKkoH OMa a1
MOJIHOM (3aMKHYTOM) AJIeKTpudeckoit renu. KopoTkoe 3amMblkaHue.

DNEeKTPOHHAs MPOBOIUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTb COMTPOTHUBIICHUS METAJIJIOB
oT Temrneparypbl. CBEpXIIpPOBOAUMOCTb.

DIIeKTPpUUYECKHI TOK B BakyyMme. CBOMCTBA SJIEKTPOHHBIX MTyYKOB.

[HonynpoBonuuku. CoOCTBEHHass W NPUMECHAs MPOBOJUMOCTb IOJYIPOBOJIHHUKOB.
CgoiicTBa p—n-nepexona. [lomynpoBoJHUKOBBIE TPHOOPEI.

DNEeKTPUYECKU TOK B pacTBOpax M paciulaBax »dJEKTPOJIUTOB. DJIEKTPOIUTHUYECKAS
aucconuanus. JIeKTPOIIN3.

DneKTpUYeCcKuil ToK B razax. CaMOCTOSTENIbHBIA U HECAMOCTOATENbHBIN pa3psia. MoaHusl.
[Tna3ma.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: aMIIepMETp, BOJIbTMETD,
peocTar, HCTOYHHUKH TOKa, »JJCKTPOHATPEBATEIbHBIE MPUOOPHI, SIEKTPOOCBETHTEIHHBIC
mpuOOpPHI, TEPMOMETP COIMPOTUBJICHUS, BAKYYMHBIH IUOJ, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYITPOBOJIHUKOBBIN TNOJ, FajbBaHUKA.

Jlemoncmpayuu

N3mepenue cuitbl TOKa U HAPSHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS IWJIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOHIAAN
MONIEPEYHOT0 CEUEHUSI U MaTepuaa.

CmenanHoe coeAMHEHNE TPOBOIHUKOB.

[Ipsimoe u3MepeHue 3aeKTpoABMKYIEH cuiibl. KOpoTkoe 3aMblkaHHE TalbBaHUYECKOIO
9JIEMEHTA U OIICHKA BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCUMOCTb COMPOTUBJIEHUSI METAIJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoit pa3psia 1 IpOBOJMMOCTh BO31YXa.

OaHOCTOPOHHSISL TPOBOJAUMOCTD AUO/IA.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3y4yeHue cMenaHHOro COeIMHEHHS pE3UCTOPOB.

N3mepenne  SneKTpOABMKYLIEH CHIIBI  HCTOYHHMKA TOKa M €r0  BHYTPEHHErO
COTNPOTHUBIICHUS.



Habmtonenue snextposnnsa.

Me:knpeaMeTHbIE CBSI3H

Nzyuenne xypca ¢usuku 0a3oBoro ypoBHs B 10 kjacce ocCyIIeCTBISETCS € YYETOM
COJIepKaTeIbHBIX MEXKIIPEIMETHBIX CBS3€H C KypcamMH MaTeMaTUKH, OHWOJOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nousamusi, CBS3aHHBIE C W3YYEHHEM METOIOB HAyYHOTO TO3HAHMS:
SIBJICHUE, HAy4yHBIA (hakT, rumore3a, (Qu3MYeckas BETUYMHA, 3aKOH, TEOpus, HaOIIOJcHUE,
AKCIEPUMEHT, MOJICITUPOBAHHE, MOJICITh, N3MEPECHHE.

Mamemamuxa: penieHHMEe CUCTeMbl YpaBHEHHH, JuHeWHas ¢yHKuus, napadoia,
runepOosia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHEe (DYHKIIMU: CHHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl U HX MPOEKIHH Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

Buonoeus: Mmexanndeckoe IBIKEHHE B JKMBOW mpupoje, muddy3us, 0cMOC, TEIIO0OMEH
JKUBBIX OPTaHU3MOB (BU[BI TEILIONEPEIayH, TEIJIOBOE PAaBHOBECHE), SJEKTPHUUECKUE SBIICHUS B
JKUBOW MPUPOLE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJICKYJI, MOJIb BEIIECTBA,
MOJIIpHAasi Macca, TEIUJIOBBIE CBOMCTBAa TBEPABIX TeN, XUAKOCTEH U Ta30B, AJIEKTPUUYECKUE
CBOMCTBA METAJIOB, JEKTPOIUTHUYECKAS JUCCOIUAINS, TAThBAHHKA.

T'eoepaghus: BIaXXHOCTBH BO3IyXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUe ABMKEHUM C MCIOJIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, TOAIIUIHUKH, WCIOIh30BaHUE 3aKOHA COXPAHEHUS HMMITyJbCa B TEXHHKE (pakeTa,
BOJOMET M Jpyrue), JBUTATeNb BHYTPEHHErO CropaHus, MapoBas TypOuHa, OBITOBOI
XOJOAUIBHHUK, KOHIAUIIUOHED, TEXHOJIOIMU TOIYYEHHUs] COBPEMEHHBIX MaTepPHaJOB, B TOM YHCIE
HAaHOMATEpUAJIOB, W  HAHOTEXHOJOTHWH,  DJEKTPOCTATHUECKas  3allluTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNPUHTEP, AJIEKTpOHArpeBaTelIbHbIE MPUOOPHL,
3JIEKTPOOCBETUTENbHBIE TPUOOPBI, TAJIbBAHUKA.

11 KJIACC

Pazjen 4. DiekTpoguHaMuKa

Tema 3. Maznummnoe none. I1eKmpoOMacZHUMHAA UHOYKUUA

[TocrosiHHble MarHuThl. B3anMMOAEHCTBHE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe ToJie.
Bekrop marauTHOM UHAYKIMU. [[pyHIUIT Cynepno3uiMi MarHUTHBIX MOJIe. JINHUM MarHUTHOM
uHAyKuuu. KapTuHa mMHUi MarHUTHOM MHIYKLIUU TI0JIsI IOCTOSIHHBIX MAarHUTOB.

MarnuTHOe T0JIe TPOBOJAHUKA C TOKOM. KapTWHa NWHUNA WHAYKIMH MArHUTHOTO TIOJIS
JUIMHHOTO TPSIMOTO IMPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO ITPOBOJHHKA, KATYIIKH C TOKOM.
OmnsiT Opcrena. BzaumoaeicTBie NpoOBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOyJib M HalpaBJICHUE.

Cuna JlopeHua, e€ MOAydb M HampaBiieHHE. JIBUKEHUE 3apsyKEHHOM YacTUlbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cusl Jlopenma.

SIBrieHne HNEKTpOMAarHUTHOW WHAYKUMHU. [IOTOK BEKTOpa MarHUTHOM HWHIYKIIMH.
DIEKTPOABUKYIIAS CUJIa MHAYKIMHU. 3aKOH 3JIEKTpOMarHuTHoM unaykuuu dapayest.

BuxpeBoe anexTpuueckoe mojie. DIEKTPOABHKYIIAsS CUJIAa WHIYKIMH B TPOBOJIHHKE,
JBUKYILIEMCS IOCTYIIATEIbHO B OJJHOPOJHOM MarHMTHOM IIOJIE.

IIpaBuno JleHna.

NunykTuBHOCTD. SIBIICHHE CAMOMHAYKIIMH. DJIEKTPOABIDKYINAS CHJIa CAMOUHTYKITUH.



DHeprusi MAarHUTHOTO TOJIsL KATYIIKU C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue YCTPOWCTBA U NPAKTUYECKOE NPUMEHEHUE: IIOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMATrHUTHI, 3JIEKTPOABUTATEb, YCKOPUTEIN 3JI€MEHTAPHBIX YaCTULI, UHIYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM IOJIEM.

JIvHUY MHIYKITUA MAarHUTHOTO TIOJIS.

B3aumMopeiicTBrue 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Awmrmepa.

HevictBue cuiibl JIopeHI1a HA MOHBI YJIEKTPOJIUTA.

SIBneHue ANeKTPOMArHUTHOM UHAYKIIMH.

[IpaBuno JleHna.

3aBUCUMOCTD 3JIEKTPOABMKYILIEH CHIBI MHAYKIIMM OT CKOPOCTH M3MEHEHHsS] MarHUTHOTO
MOTOKa.

SIBrieHMEe CaMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3yuyenne MarHuTHOTO MOJIsL KATYLIKU C TOKOM.

HccnenoBanue AeiCTBUSI TOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBIEHUS 3JEKTPOMArHUTHOM MHIAYKIUH.

Paznen 5. KoaedaHust M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHUmMHbLe KONEOAHUA

KonebarenpHast cucrema. CBOOOIHBIE MexXaHWUYECKHe Koiebanus. [apMoHMUecKHe
koneOanus. Ilepuon, dwactora, amrumryna u  (¢asza koneOanwit. [IpyXUHHBI MasSTHHK.
MaremaTrueckuii MasSTHHK. YpaBHEHHE TapMOHUYECKHX KoneOanwii. [IpeBpaienue sHepruu
MIPU TAPMOHUYECKHUX KOJICOAHUSX.

KonebarenpHblii KOHTYp. CBOOOJHBIE 3JICKTPOMATHUTHBIE KOJICOAHUS B HJICATLHOM
KojeOaTeIbHOM KOHType. AHAJOTUS MEXIYy MEXaHHYeCKUMH U 3JIEKTPOMAarHUTHBIMU
konebanusmu. @opmyna TomMcoHa. 3aKOH COXpaHEHHUS PHEPTUU B HUJICATHLHOM KOJeOaTeILHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromMX KojaeOaHUAX. BbIHYX/IeHHbIE MEXaHUUYECKUE KOJEOaHMs.
Pe3onanc. BeiHyX)aeHHBIC 2JIEKTPOMArHUTHBIC KOJICOaHUSI.

[lepemennsblii Tok. CUHYCOUAIbHBIM MEPEMEHHBI TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMITTUTYIHOE U ACHCTBYIOIIEE 3HAUCHNUE CUJIbI TOKA U HATIPSIKEHUSI.

Tpanchopmarop. IlpomsBoacTBo, mepemada W MOTPEOJCHUE DIICKTPHUUYESCKOW SHEPTrHH.
DKOJIOTUYECKUE PHUCKH TPU MPOU3BOACTBE 3JeKTpodHepruu. KynbTypa wHcCnoab30BaHUs
3JIEKTPOIHEPTUH B OBCETHEBHOM KU3HH.

TexHuueckue yCTpoWcTBA M MNPAKTUUYECKOE NPUMEHEHHE: BJIEKTPUUYECKUM 3BOHOK,
reHepaTop NEePEeMEHHOT0 TOKa, IMHUU 3JIEKTporiepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoyieOaTeNbHON CUCTEMBI (IPYKUHHBIN WM MaTeMaTHYECKUN
MasITHUK).

HaGmrogenue 3aryxarmmmx KojaeOaHui.

HccnenoBanue cBOWCTB BEIHYXKICHHBIX KOJIeOaHUN.

Hab6mronenue pezonanca.



CB00O/IHBIE IEKTPOMArHUTHBIE KOJIEOaHHs.

OcmwnorpaMmsl — (3aBUCMMOCTH  CHJIBI TOKa U HANpsDKEHUsT OT BPEMEHH) s
JIEKTPOMArHUTHBIX KOJIeOaHUi.

Pe3oHaHc npu mocieoBaTeIbHOM COEAMHEHUU PE3UCTOPA, KATYIIKHM MHIYKTHUBHOCTH M
KOHJIeHcaTopa.

Monenb TUHUY 3TEKTpOIepe1adHn.

Yuenuueckuiu sxcnepumenm, 1abopamopHvie pabomul

HccnenoBanue 3aBUCHMOCTH IEpHOJia MaJIbIX KosieOaHUM Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl rpysa.

HccnenoBanue mnepeMEeHHOro TOKAa B IENM W3 IOCIEI0BATEIBHO COEAMHEHHBIX
KOHJIeHCAaTOpa, KaTyIIKU U pe3UCTopa.

Tema 2. Mexanuueckue u I1eKmpomMazHumHble 60JIHbL

MexaHuuyeckue BOJIHBI, ycaoBUsl pacripoctpaHenus. [lepuon. CkopocTh pacpocTpaHeHus
u anvHa BonHbl. [lomepeunble W mpononbHble BoOJHBL MHTepdepeHmms u audpakuus
MEXaHUYECKHUX BOJIH.

3Byk. CkopocTh 3ByKa. I poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNeKTPOMarHUTHHIE BOJHBI. YCJIOBUSA U3Ty4EHHs 3JEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranust BekTopoB E, B, V B snekrpomarautHOi BojHe. CBOMCTBa 3JIEKTpOMAarHUTHBIX
BOJIH: OTpa)X€HWe, TMpeioMiieHne, moysgpusanus, audpakius, uHTepdepenmus. CKoOpocTh
JJIEKTPOMAarHUTHBIX BOJIH.

[lkana 3neKTpOMAarHUTHBIX BOJIH. [IprMeHEHHEe 3IEeKTPOMAarHWTHBIX BOJH B TEXHHUKE U
OBITY.

[IpuHIMIIBI paguoCcBs3u U TeneBuAcHUs. Paguonokamus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuyeckue ycTpoiicTBa M MPAKTHUYECKOE MPUMEHEHHUE: MY3BbIKAJIbHBIE WHCTPYMEHTHI,
yIBTpa3ByKOBasi AMArHOCTHKA B TEXHUKE M MEAMIMHE, Pajgap, paauONpUEMHUK, TEJIEBHU30p,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

O06pa3oBaHue U paclpoOCTPaHEHHUE MONEPEYHBIX U MPOIOIBHBIX BOJIH.

Koneobmroneecs Teino kak HICTOYHUK 3BYKa.

HaGnroneHue oTpaxeHus U NpeloMICHUS MEXaHUUECKUX BOJIH.

Habnronenne uarepdepeHnnu u qudpakimy MEXaHHIeCKUX BOJIH.

3BYKOBOM pe30HAHC.

HaOmntoneHue cBsS3M TI'POMKOCTH 3ByKa M BBICOTHI TOHa C aMIUIMTYIOM M YacTOTOH
KOJIeOaHUH.

HccnenoBanne CBOMCTB  3JIEKTPOMAarHUTHBIX  BOJH:  OTPakK€HUE, TMpeJoMIICHHE,
noJsipuzanus, Tudpakuus, HHTepQepeHLus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. lIpsMonnHeliHOE paclipOCTpaHEHHE CBETA B OJHOPOJHON CpeEJiE.
JIyd cBeta. ToUeUHBIM UICTOYHUK CBETA.

OtpakeHune cBeTa. 3aKOHBI OTpakeHHs cBeTa. llocTpoeHne M300paKEHHH B IJIOCKOM
3epKaie.

[Ipemomiienne cBeTa. 3aKOHBI MPEJIIOMIICHUS CBeTa. AOCONIOTHBIA  IMOKa3aTellb
npenomiieHus. [lomHoe BHyTpeHHee oTpakeHue. IlpenenbHbIl yroia MOTHOrO BHYTPEHHETO
OTpa)KECHHUS.

Hucnepcus ceeta. CiioxHbIi cocTaB Oenoro ceera. Lger.



Cobwuparonue W paccewBaronie JHH3BL. ToHKas nuH3a. DOKYCHOE pacCTOSHUE U
OTTHYECKasi Cuiia TOHKOW JuH3bI. [locTpoeHne n3o0pakeHuil B COOMPAIONIUX U PACCEUBAIOIINX
nuH3axX. PopMyIia TOHKOH JIMH3bI. Y BEJIMUYEHHE, 1aBAEMOE JIMH30M.

[Ipenensr IPUMEHUMOCTH TEOMETPUYECKON ONTHKHU.

BonnoBass onrtuka. WHrepdepennus cBera. KorepeHTHbIE HUCTOYHHUKH. Y CIOBHS
Ha0JI0/IEHNsT MAKCUMYMOB U MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTUHE OT JIBYX CHH(a3HbIX
KOTE€PEHTHBIX UCTOUHUKOB.

Hudpaxkmus  ceera. [udpakuuonHas pemérka. YcinoBue HaOMIOACHHUS —TJIABHBIX
MaKCHMYMOB IIPH MaJICHUH MOHOXPOMAaTHYECKOT0 CBETa Ha TUPPAKIIMOHHYIO PEIIETKY.

Ionspusanus ceera.

TexHuyeckue ycTpoWCTBa W MpPaKTHUECKOE MPUMEHEHHE: OYKH, Jyma, ¢oToammapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJIECKOIN, BOJOKOHHAS ONTHKA, JU(PPAKIMOHHAS
pemETKA, MOISAPOULI.

Jlemoncmpayuu

[IpsiMonuHeitHOe pacnpocTpaHEHUE, OTPAXKEHHE U IperomiieHHe cBera. Onrtuueckue
prOOpBI.

[lonHoe BHyTpeHHEe oTpakeHne. Monienb cBeToBoOAA.

HccnenoBanue cBOMCTB M300paykeHUI B JIMH3AX.

Moaenu MEUKpPOCKOIIA, TEJIECKOa.

Hab6monenne untepdepeHym cera.

HabGmonenne nudpakinnuu cBeta.

Habmonenue aucnepcuu cBera.

[lonyyenue cnekTpa ¢ TOMOIIBIO PU3MBI.

[Tomygenue criekTpa ¢ TOMONIBbIO TH(PPAKITMOHHON PEIIETKH.

Hab6mroienue nonsipu3auu cBeTa.

Yuenuueckuui sxcnepumenm, nabopamopHvie pabomul

N3mepenne mokazaresns MpeioMIICHUs CTEKJIA.

HccnenoBanue cBOWCTB M300paXKeHUH B TMH3AX.

Habmonenue aucnepcuu cBera.

Pa3znen 6. OcHOBBI crienMaJILHON TEOPUU OTHOCUTEIHLHOCTH
I'panuipl MPUMEHMMOCTH KJIACCMYECKOW MeXaHWku. llocTymaTsl crnenualbHONW TEOpUHU
OTHOCUTEIBHOCTA: HWHBApPUAHTHOCTh MOJYJA CKOPOCTH CBE€Ta B BaKyyme, NPHUHIHUII
OTHOCHUTEIBHOCTH DUHINTCHHA.
OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeJJICHUE BPEMEHHU M COKPAIIEHUE JTHHBI.
DHeprusi 1 UMMYJIbC PEISTUBUCTCKON YaCTHUIIBI.
CBsi3b MacChl € SHEPTUEHN U UMITYJILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPTHsI TIOKOSL.

Paznen 7. KBanTroBasi puszuka
Tema 1. dnemenmut K6AHM OGO ONMUKU
®dotonsl. Dopmyna [lnanka cBs3u sHEeprun (HOTOHA C €ro YaCTOTOW. DHEPTHS U UMITYJIbC
¢dorona.
Otkpeitne u wuccnenoBanne Qoroddpdexra. Onwiter A. I'. CroneroBa. 3aKOHBI
dhororddekra. YpaBuenne DiinmTeitHa 1s horodddexra. «kKpacHas rpanuna» porodddexra.
Nasnenue cera. OnbitTel I1. H. JIeGenena.
XHUMUYECKOE JICCTBHUE CBETA.



TexHuyeckue YCTpONCTBA M TPAKTHUECKOE MPUMEHEHHE: (OTOANEMEHT, (OTOAATUHK,
COJIHEUHas OaTtapesi, CBETOIHOI.

Jlemoncmpayuu

®oTo3ddeKT Ha YCTaHOBKE ¢ IMHKOBOU IIIACTHHOM.
HccnenoBanue 3akoHOB BHENTHETO (GoTOAPdeEKTa.
CBeTOqHOI.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmnbiTel Pezepdopna no paccesnuro o -uactuul. IlnanerapHas
Mozenb aroma. [loctynarel bopa. M3nyyenue u norsiomenue GOTOHOB NpU MEPEXOe aroma ¢
OJIHOTO YpOBHSI SHepruM Ha Jpyrod. Bunsl crnekTpoB. CHEKTp YpPOBHEH SHEpPruM aroma
BOJOpOAA.

BostHoBBIE cBOMCcTBa yacTull. Bonuel ne bpoinsa. KoprnyckyisspHO-BOJIHOBOM JTyaau3M.

CHOHTaHHOE U BBIHYKJECHHOE U3TyYEHUE.

TexHudeckue yCTpOWCTBA M IMPAKTUYECKOE IPUMEHEHUE: CIEKTPaJbHBIA aHAIU3
(ciexTpockomn), 1a3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Onpenenenyie JUIMHBI BOJIHBI JIa3epa.

HaGnroneHue nuHeHuaThIX CHEKTPOB U3TYUYESHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophvie pabomoi

HaGmtonenue nHeiuaToro crnekrpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI,  JTOKa3bIBAKOLIUE CIIOXKHOCTb ~ CTPOEHHUs  fJpa. OtkpeiTHE
panunoakTuBHOCTH. OnbITH Pe3epdopaa 1mo onpeneneHnio coctaBa palioakKTUBHOTO H3ITyUeHHUs.
Caoiicta anb(a-, 6eta-, raMma-u3IydeHus. BiusHue paqnoakTHBHOCTH HA KHUBBIC OPTraHU3MBI.

OtkpeITHE TpoTOHa W HelTpoHa. Hykiiomnas momens sigpa [eiizeHOepra—liBaHeHKO.
3apsin sanpa. MaccoBoe uucio sigpa. M3otormsl.

Anbda-pacniaz. DJIEKTPOHHBIN W TMO3UTPOHHBIA OeTa-pacman. ['amma-m3nydeHue. 3akoH
paZMoaKTUBHOIO pacnajia.

DHeprus CBA3M HYKJIOHOB B szipe. SnepHbie cuibl. JledexT Macch spa.

Snepublie peakuuu. Jlenenue u CUHTE3 A1Ep.

Snepubiii peaktop. Tepmosnepuslii cunre3. IlpoOiemMbl M MEpPCHIEKTUBBI  sACpHON
SHEPreTUKU. JKOJIOTMUYECKHUEe aCIIEKThI IICPHON SJHEPTETUKH.

DneMeHTapHble YacTUullbl. OTKPBITHE TO3UTPOHA.

MeToabl HaOIIOICHHS U PETUCTPALIMH 3JIEMEHTAPHBIX YaCTHUII.

@dyHIaMeHTalIbHbIE B3auMoIeHCTBUS. ENMHCTBO (pu3muecKkoi KapTHHBI MUpA.

TexHnyeckue ycTpoHCTBa M NMPAKTHUYECKOE NMPUMEHEHUE: TO3UMETp, Kamepa BuibcoHa,
SJIEPHBIA peaKkTop, aTOMHast 6oMoa.

Jlemoncmpayuu

Cu€TUrK HOHU3UPYIOIUX YACTHII.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomeol
HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMUM U ACTPOPU3UKH



Ortanbel pa3BUTUs  acTpoHOMHuHU. llpukiagHOoe W MHMpPOBO33pEHUECKOE 3HAUYEHHE
aCTPOHOMHUHU.

Bup 38é3aH0r0 Heba. Co3Be3ausi, spKue 3BE3/bI, IJIAHEThI, UX BUAUMOE ABH)KECHUE.

Conneunas cuctema.

Connne. ConnHeunast akTUBHOCTh. Mctounuk sHeprum ConHia u 3BE3A. 3BE3ABI, HX
OCHOBHBIE XapaKTEPUCTHKU. JlMarpamMma «CHEKTpaJbHbIA KJIacC — CBETHUMOCTBY». 3BE3/bI
IJIaBHOM TI0CJIEIOBATEIbHOCTH. 3aBHUCHUMOCTh «Macca — CBETHMMOCTb» I 3BE3] TJIaBHOU
nocnenoBarenbHOCTU.  BHyTpenHee crpoenue 3BE34. CoBpeMEHHBIE TMPEJCTABICHUS O
MPOUCXOKACHUH U 3BOTroLMK COJIHLA U 3BE3]T. DTalbl )KU3HU 3BE3.

Mnineunsiit [1yTs — Hama ["anaktuka. [Tonoxxenue u nuxenue Connua B ["'anaktuke. Turbl
rajgakTuk. Paguoranaktuky u kBazapbl. UEpHBIE ABIPHI B s/Ipax TajJaKTHK.

Bcenennas. Pacmpenne Bcenennoil. 3akon Xa06na. Pasberanue ramaktuk. Teopust
Bonbioro B3psiBa. PenukToBOE U3IyUYEHHE.

MacmrabHas cTpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npo0iaeMbl aCTpPOHOMUH.

Yuenuueckue nabnooenus

Habmoienns: HeBOOPYKEHHBIM TJIa30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHHMA
JUISL OTIPEJICIICHUS MOJIOKEHHSI HeOECHBIX 0OBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/US
CeBepHOro noymapus 1 sipkue 3BE3/bI.

HaGmronenus B teneckon JlyHsl, miianet, Miieunoro Ilytu.

O06o0maroniee NoBTOPeHUE

Ponp ¢u3ukum U acTpOHOMHUHM B SKOHOMHYECKOW, TEXHOJOTHYECKOW, COLHUANIbHON U
THYECKOW cdepax AeATEIbHOCTH 4YeJOBeKa, pPOJIb M MECTO (HM3MKHM U aCTPOHOMHH B
COBPEMEHHOW HAaydyHOW KapTHHE MHUpPA, pPOJb (PUIUYECKOH Teopuu B (HOPMHPOBAHUU
MpecTaBIeHu 0 (U3NUECKON KapTUHE MUPA, MECTO (PU3NUECKON KapTUHBI MHUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAY4HBIX ITPEACTABIECHUIN O IPUPOJIE.

MexnpeameTHble CBSI3U

Nzyuenne xypca ¢usuku 06a3oBoro ypoBHsS B 11 kjacce OCYIIECTBISETCS C Y4YETOM
COJEpKATEIbHBIX MEXKIIPEIMETHBIX CBsI3€H C KypcaMH MaTeMaTHKH, OWOJIOTHH, XHMUH,
reorpadvu ¥ TEXHOJIOTHUH.

Mesicnpeomemnusie nousamus, CBS3aHHbIE C M3YYEHHEM METOJOB HAyYHOT'O IO3HAHMSA:
SBJICHUE, HAy4YHBIA (hakT, rumore3a, (QuU3WYecKas BEIUYHMHA, 3aKOH, TEOpHs, HaOIIOJeHUE,
JKCHEPUMEHT, MOJAECIMPOBAHNUE, MOJECIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMBbl ypaBHEHUH, TPUTOHOMETpUYECKHUE (YHKLIUHU: CHHYC,
KOCHHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTIOHOMETPUYECKOE TOXKJECTBO, BEKTOPBI M HX
MPOEKIIMM Ha OCH KOOPAHMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIC 3JEMEHTApHBIX (DYHKIUH,
MIPU3HAKH [TOJJ00US TPEYTOJIbHUKOB, ONpeAeICHHE TUIOIAAN TUIOCKUX GUryp U 00béma Ted.

buonocus: snekrpuueckue SBIEHUS B KUBOW NIpUpOJE, KojeOaTelbHbIE ABMKEHUS B
KUBOW TNPUPOJE, ONTUYECKUE SBICHHUS B XUBOW NPUPOJE, AEUCTBHE paJvallid Ha JKUBBIC
OpraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKAas CTPYKTypa TBEPABIX Tel,
MEXaHU3MbI 00pa30BaHUs KPUCTAIIMYECKON PEIIETKHU, CIEKTPAIbHBIN aHAIN3.

l'eoepaghus: MarHUTHBIE TIOTIOCA 3€MJIH, 3QJIEKH MArHUTHBIX Py, HOTOCHEMKA 3eMHOM
MIOBEPXHOCTH, NTPEACKA3AHUE 3EMIIETPSICEHUI.



Texnonozcus: TAHUM BJIEKTPOIIEpEayd, T€HEPATOP MEPEMEHHOIO TOKA, AJEKTPOIABUraTEb,
WHAYKIIMOHHAS T€Yb, pajap, pPaJHONpPHEMHHK, TEJIeBH30p, aHTeHHa, Tenedon, CBY-meds,
MIPOCKIIMOHHBIN aImapar, BOJOKOHHAsI ONTHKA, COJTHEYHAs OaTtapes.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHMUA

OcBoenue ydeOHoro mpemMera «®du3uka» Ha YPOBHE CPEIHEr0 OOIIEro 00pa30BaHM
(0a30BBIi  YpOBEHb) TOJDKHO  OOECIECUUTHh  JIOCTIDKCHHE  CICAYIOIIUX  JIMYHOCTHBIX,
MCTANIpPCIMETHBIX U MIPECAMCETHBIX OGpﬁSOB&TCHBHBIX PE3YyIbTATOB.

JINYHOCTHBIE PE3YJIbTATbHI

JIMYHOCTHBIE pPe3yNbTaThl OCBOCHUS yuyeOHOTo mpeamera «DPHU3uKa» TOIHKHBI OTpa)xaTb
TOTOBHOCTh M CITOCOOHOCTH OOYYaIOIIMXCSl PYKOBOJCTBOBATHCS COPMHPOBAHHOW BHYTpPEHHEU
HO3ULMEH JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpHMEHTAallMi, IO3UTUBHBIX BHYTPEHHHX
yOeXKIeHUH, COOTBETCTBYIOUIUX TPAAUIMOHHBIM ILIEHHOCTSIM POCCHHCKOTO  0OIIecTBa,
pacIIUpeHue >KU3HEHHOI'O OIbITa M OIBbITa JESATEJbHOCTH B IPOLECCE Peau3alid OCHOBHBIX
HaNpaBJICHUN BOCIIUTATEIBHOM JESTETbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpaxIaHCKOr0 BOCIIUTAHMSA

C(OPMHUPOBAHHOCTb  IPAXKAAHCKOM NO3MLIMM  OOy4arollerocs Kak aKTUBHOIO MU
OTBETCTBEHHOT'0 WJIEHa POCCUHCKOro 00IIeCTBa;

MPUHATHE TPAAWIMOHHBIX OOIICUEIOBEYECKUX TYMAHUCTHUECKUX M JIEMOKPATHYECKHX
IIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JESTENBHOCTh B HMHTEPECax TIPa)KIaHCKOTo OOIIeCTBa,
y4acTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTEIHHON OpraHU3aIHu;

YMEHHUE B3aWMOJICHCTBOBAaTh C COLMUAIbHBIMM HMHCTUTYTAMM B COOTBETCTBHM C MX
(GyHKIMSMU 1 HA3HAUYCHUEM;

TOTOBHOCTH K TYMaHHUTapHOW U BOJIOHTEPCKOM e TETLHOCTH,

2) IATPHOTHYECKOT0 BOCTUTAHUS:

c(OPMHPOBAHHOCTH POCCUHCKOM I'Ppa1aHCKOW MIEHTHYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOLIEHHE K TOCYJapCTBEHHBIM CHMBOJAM, IOCTHIKEHHSIM POCCHUHCKUX
yu€HBIX B 00J1aCTH (PU3UKU U TEXHUKHY;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO OBECHHUS;

CHOCOOHOCTh OLIEHUBATh CUTYallMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHUCJIE B ICATEIBHOCTH YIEHOTO;

OCO3HaHME JIMYHOT'O BKJIa/Ja B IOCTPOEHUE YCTOWYMBOIO OYAYILEro;

4) 3¢TEeTHYECKOr0 BOCIIMTAHMS

JCTETUYECKOE OTHOILEHHE K MHPY, BKIIFOYAsl 3CTETUKY HAYYHOTO TBOPYECTBA, IPUCYIIETO
¢u3nyeckoit HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS:

UHTEpEC K pa3nuyHbIM chepaM NpodecCHOHATBHOM JeATENbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (U3UKOW W TEXHHKOH, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp Oymylei
npoeCCHH U pealn30BbIBATh COOCTBEHHBIE )KU3HEHHBIE TIAHbI;

TOTOBHOCTh U CIOCOOHOCTH K OOpa30BaHHIO M CaMOOOpa30BaHUIO B 00JacTU (PU3UKU Ha
MPOTS)KEHUU BCEH JKU3HU;

6) 9KOJIOrMY€eCKOr0 BOCITUTAHUSI:

c(OPMHPOBAHHOCTh 3KOJOTMYECKOW KYJBTYpbl, OCO3HAaHUE TIJI00AJBHOIO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;



IUTAHUPOBaHUE M OCYIIECTBICHHE JIEHCTBUH B OKpY’XKalolleld cpeie Ha OCHOBE 3HAHUS
LeJel yCTOMYMBOTO Pa3BUTHSI YEJIOBEYECTBA;

pacIiUpeHue OmbiTa JEATEJBHOCTH HKOJIOIMYECKOW HANpaBICHHOCTH HAa OCHOBE
MMEIOIUXCS 3HAHUH 110 PU3UKE;

7) IEeHHOCTH HAYYHOT'0 MO3HAHMS:

C(OPMHUPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BuTHs (pU3MUECKON HAYKH;

0CO3HAHWE IICHHOCTH HAYYHOU JEATEIBHOCTH, TOTOBHOCTh B TPOIIECCE M3YUEHUS (PU3UKU
OCYILECTBIIAThH IPOEKTHYIO U UCCIIEI0BATEIbCKYIO AESITEIbHOCTh HHANBUYAIBHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

I[Mo3naBaTebHBbIE YHHBeEpPCAJIbHbIE YUeOHbIE 1eiicTBUS
basoBble Jiornyeckue 1efMcTBUs:

CaMOCTOSITENIbHO (OPMYIMPOBATh MU aKTYaJIU3UpPOBATh MpoOIeMy, paccMaTpUBaTh €&
BCECTOPOHHE;

ONPENIETATh UEIH eI TeIbHOCTH, 33J]aBaTh apaMeTPbl U KPUTEPUHU UX JOCTHKECHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH U TTPOTUBOPEYUS B PACCMATPUBAEMBIX (PU3HUECKUX SIBICHHSIX;

paspabaTbIBaTh IUIAH peUICHHs MPOOIEMBI C YUETOM aHAIN3a UMEIOLINXCA MaTepUaAIbHBIX
Y HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBHI B JIEATEIIBHOCTH, OIEHWBATh COOTBETCTBHE PE3YJIHTATOB IIETISM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh U BBINOJHATH PabOTy B YCIOBUAX pEaIbHOTO, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICUCTBUS;

pa3BHUBATh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUH )KU3HEHHBIX TPOOIIEM.

ba3oBble ucciieqoBaTe/ibCKue AeiCTBUA:

BJIa/IeTh HAYYHOW TEPMUHOJIOTHEW, KIIOYEBBIMU MOHATUAMH U MeToJaMu (U3UYECKOI
HaYKH;

BJIaJIETh HABBIKAMHM YYEOHO-HMCCIIEOBATEILCKON M MIPOEKTHOU JEATEIbHOCTH B 00JacTH
(bu3HUKHN, CHOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOATEILHOMY MOMCKY METOJOB PEIICHUs 3a7a4
(U3HUECKOTO COJEPKAHUS, TPUMEHEHHUIO Pa3IMYHBIX METO/I0OB TTO3HAHMS;

BJIQJIETh BHUJAMHU JEATEILHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €r0 HMHTEPIIPETAIluH,
MpeoOpa3oBaHUI0 W MPUMEHEHHIO B PA3IUYHBIX YYEOHBIX CUTyallMsX, B TOM 4YHUCIE TMpHU
CO3/IJaHUU y4EOHBIX MTPOCKTOB B 00J1aCTH (DU3UKH;

BBISIBJISITH  IPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyallM3UpOBaTh 3a/Jady, BBIABUTAThb
rUnoTe3y e€ pelieHusi, HaXOJuUTh apPryMEHThl i JI0Ka3aTeIbCTBA CBOUX YTBEPXKICHHM,
3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHbIE B XOJAE peEUIeHHs 3aJaud pPe3yiabTaTbl, KPUTUYECKU
OLICHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;

CTaBUTh M (HOPMYIUPOBATH COOCTBEHHBIE 33/J]aud B 0Opa30BaATEIHHON JESITEIBHOCTH, B
TOM YHCJIE TIPU U3YUCHUU (DU3HKY;

JaBaTh OIEHKY HOBBIM CHUTYallUsAM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

YMETb MEPEHOCUTH 3HAHUS MO (PU3HKE B MPAKTUYECKYIO 00JIaCTh )KU3HEAESTETbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX Y4EOHBIX IPEIMETOB;

BBIJIBUTATh HOBBIC UJICH, MIPEIJIaraTh OPUTHHAIBHBIE TTOJIXO/IbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 334U, TOIYCKAIOIINE aTbTepHATUBHBIC PEILICHUS.



Pabora ¢ undopmaunmeii:

BJIaZACTh HABBIKAMH ITIOJTYYCHUA HHq)OpMaIII/II/I (1)I/I3I/I‘-ICCKOFO COACpIKaHUA U3 UCTOYHHUKOB
pa3HbIX THIIOB, CaMOCTOATEIBHO OCYILECTBISATh IOMCK, aHajW3, CUCTEMAaTH3alUI0 U
MHTEpHpeTanio HHPOPMAIUY PA3TUYHBIX BUJIOB U ()OPM MPEICTaBICHUS;

OLIEHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

HCIIOJIb30BaTh CpeACTBAa HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHUH B
PCIICHNN KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3allUOHHBLIX 3a/a4d C CO6JIIOZ[CHI/IGM
TpeOOBaHUIl 3PrOHOMMKH, TEXHUKH 0€30IacHOCTH, TUTUEHBI, pecypcocOepeeHusl, MPaBOBbIX U
ATHUYECKHUX HOPM, HOPM HUH(OPMAIIMOHHOW O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COJAEpKaHHS B pa3iMyHBIX (opMaTax ¢ y4ETOM
Ha3Ha4YeHUs WHPOPMAIIMM ©  1EJIEBOH ayAuTOpWUH, BHIOMpas ONTUMAIbHYIO (GopMy
MIPEICTABIICHUS U BU3yaIH3aI[UH.

KoMMyHHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

OCYILECTBIIATH OOIIICHHE HAa YpOKaX (PM3UKU U BO BHEYPOUHOU JeSITEILHOCTH;

pacro3HaBaTh NPCANIOCBIIKA KOH(i)J'II/IKTHBIX CI/ITyaIII/Iﬁ U CMATYaTh KOH(i)J'II/IKTI)I;

pa3BEPHYTO W JIOTUYHO H3JIaraThb CBOIO TOYKY 3pPEHHUS C HCIOJIb30BAaHUEM SI3BIKOBBIX
CPEJICTB;

IIOHUMATb U UCII0JIB30BaTh NPCUMYIICCTBA KOMaHI[HOI\/'I u HHI[HBHJIy&HBHOﬁ pa60Tr,1;

BbIOMpaTh TEMATUKY U METOJAbl COBMECTHBIX ACUCTBUU C y4ETOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH KaXKJ10T0 4jieHa KOJIUIEKTHUBA;

MPUHUMATh UEJIH COBMECTHOM JESITENbHOCTH, OPTraHHU30BBIBATH M KOOPJIWHUPOBATH
JNEUCTBUS MO €€ JIOCTUKEHUIO: COCTaBIIATH IUIaH JEWCTBUM, paclpelesTh poJid C y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3y/bTaThl COBMECTHOI pabOTHI;

OLICHMBATh Ka4eCTBO CBOETO BKJIaJa U KaXJIOT0 YYaCTHHKA KOMaHJbl B OOLIUI pe3ylbTaT
0 pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaratb HOBBIC INPOCKTHI, OUCHHUBATL MACH C IMO3UIMK HOBU3HBLI, OPHUI'MHAJIBHOCTH,
MPaKTUYECKON 3HAYUMOCTH;

OCYHICCTBJIATL MNO3HUTHUBHOC CTPATCTUYCCKOC TMOBCACHHUC B PAaA3JIMYHBIX CUTyallUAX,
MIPOSABIISATH TBOPUYECTBO U BOOOpaXKEeHHE, ObITh MHUIIMATHBHBIM.

Pery/iiTUBHbIE YHUBEpPCAJIbHbIE y4eOHBbIE /IeiiCTBHSA
Camoopranu3anusi:
CaMOCTOSITENIbHO OCYILIECTBIISITh TO3HABATEIBHYIO ACSATEIBHOCTh B 00JacTu (PU3UKU U
ACTPOHOMHH, BBISIBJITH ITPOOJIEMBI, CTABUTH U (JOPMYITUPOBATH COOCTBEHHBIC 33/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIAaH PEUICHHsS PAcUETHBIX M KAayeCTBEHHBIX 3aJad, IJIaH
BBITIOJTHEHMSI MPAKTUYECKOW paboThl ¢ y4ETOM UMEIONIMXCS PECYpPCcOB, COOCTBEHHBIX
BO3MOKHOCTEHN U NIPEANIOYTEHUM;
JIaBaTh OLIEHKY HOBBIM CHUTYAIIHSIM;
pacHMpsTh paMKH Y9eOHOTO MPEAMETa HAa OCHOBE JIMYHBIX MTPEATIOYTCHUIT;
JejaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTH 3a
peleHue;
OIICHUBATH TPHOOPETEHHBINA OTIBIT;
crocoOCcTBOBaTh (OPMHUPOBAHMIO W TMPOSIBJICHUIO JSPYIUIMH B 00JlacTH  (UBUKH,
MOCTOSIHHO TOBBIIIATH CBOWM 00pa30BaTENbHBIN U KYIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, IMOIIHOHATILHBIH HHTEJLIEKT:



JaBaTh OIEHKY HOBBIM CHUTYallMsSIM, BHOCHTb KOPPEKTUBHI B ACSATEILHOCTH, OIICHHUBATH
COOTBETCTBHUE PE3YITHTATOB LEISIM;

BJIAJICTh HABBIKAMU MMO3HABATEIHLHON PEQIIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBUI
Y MBICTUTENILHBIX TPOIIECCOB, X PE3YNIbTATOB M OCHOBAHUI;

WCIIOJIb30BaTh PUEMBI pe(hJICKCHU JIJTS OIICHKH CUTYaIlUH, BEIOOpa BEPHOTO PEIICHNUS;

YMETh OIICHUBATh PUCKU U CBOCBPEMEHHO NIPUHUMATh PEHICHUS 110 MX CHIKCHHIO,

MPUHUMATHh MOTHBBI U @pTYMEHTHI IPYTHX MIPH aHAIH3E PE3yJIbTaTOB ICITEIbHOCTH;

MIPUHUMATD Ce0s1, TOHUMAasi CBOM HEJOCTAaTK! M JOCTOMHCTBA;

MPUHUMATh MOTUBBI U aPTYMEHTBI JJPYTUX MPH aHAJIN3E PE3YJIbTaTOB JICATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporiecce 1oCTHKEHUS IMYHOCTHBIX PE3YJIHTATOB OCBOCHHS ITPOTPaMMBbI IO (hPU3UKE IS
YPOBHSI CPEAHET0 OOIIEro o0pa3oBaHUs Yy OOYYaIOIINXCs COBEPIICHCTBYETCS dMOIMOHATBHBIN
HHTEJUICKT, TPEIOoIararoimui c)OpMUPOBAHHOCTD:

CaMOCO3HaHUsI, BKIIFOYAIOIIET0 CIIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIIBHOE COCTOSIHUE,
BUJICTh HAMPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIIMOHATBHON Cepbl, OBITh YBEPEHHBIM B ce0e;

CaMOpETyJIHPOBaHUS, BKJTIOYAFOIIIETO CaMOKOHTPOJTb, YMEHHE MIPUHUMATH
OTBETCTBCHHOCTh 3a CBOE IIOBEJICHUE, CIIOCOOHOCTh aJalTHPOBATHCS K SMOIIMOHAIBHBIM
W3MEHEHUSM U TMPOSBISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIONICH CTPEMIICHHE K JOCTIIKCHHIO ILEIH U YCIEXy,
ONTHMU3M, UHUITUATUBHOCTh, YMEHHUE JIMCTBOBATH UCXO/SI U3 CBOUX BO3MOYKHOCTEH;

AOMMIATHH, BKIFOYAIOMIEH CIIOCOOHOCTh TOHMMATh 3MOIMOHAILHOE COCTOSHUE IPYrHUX,
YUUTBIBATh €r0 IPU OCYIIECTBICHUH OOIICHHUS, CIIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COIIMATIFHBIX HABBIKOB, BKIFOUYAIOIINX CIIOCOOHOCTH BHICTPAUBATH OTHOIICHUS C APYTUMHU
JTOBMH, 3a00TUTHCSI, IPOSIBIIATH UHTEPEC M pa3pemiaTh KOH(IUKTHL

INPEAMETHBIE PE3YJIbTATBI

K xonmy oOyuenust B 10 Kiacce mpeaMeTHbIe pe3yiIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxxaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUI:

JIEMOHCTPUPOBATh HA MpUMEpax pojib U MecTO (GU3UKU B (OPMHUPOBAHUU COBPEMEHHOM
HAay4YHOU KAapTUHBI MHPA, B PA3BUTHUM COBPEMEHHON TEXHHMKU M TEXHOJIOTMH, B IPAKTHUYECKOHN
JeITeTEHOCTH JIFONICH;

YUUTHIBaTh TPAHULBl NPUMEHEHUs H3YyYCHHBIX (DU3MYECKHX MOJENel: MaTephalibHas
TOUYKA, MHEpLUAJIbHAs CHUCTEMa OTCYETa, aOCOJIOTHO TBEPIOE TEJIO, MAEAJIbHBIA ra3, MOAEIU
CTPOECHMS Ta30B, )KUIKOCTEH W TBEPABIX TEJ, TOUEYHBIN DJICKTPUUECKUN 3apsj NpPU PELICHUN
(bu3nuecKux 3a1a4;

pacrio3HaBaTh (U3MYECKUE SBIEHUS (MIPOLIECCH) M OOBSACHATH WX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOPUM CTPOEHUS BEIIECTBA M DJIEKTPOAUHAMMKHU:
paBHOMEPHOE U PABHOYCKOPEHHOE TPSAMOJIMHEHHOE BM)KEHHE, CBOOOJHOE MaJeHUE Ted,
NBIDKEHHUE TI0 OKPY)XKHOCTH, WHEpIMsA, B3auMoJelcTBue Tei, auddys3us, OpoyHOBCKOE
JIBI)KEHUE, CTPOCHUE KUAKOCTeM M TBEPIBIX Tel, U3MEHEHHe 0oO0b&Ma Tesl NpU HarpeBaHUU
(oxJytaXkaeHun), TEMJI0BOE paBHOBECUE, UCIIApEHNE, KOHACHCAllKs, TUIaBJIeHUE, KpUCTAJIM3aLus,
KWIICHHE, BIAKHOCTb BO3/lyXa, TOBBIIICHWE JABJICHUS ra3a IIPU €ro HarpeBaHHWU B 3aKPBITOM
cocyze, CBsA3b MEXIy IapaMeTpaMH COCTOSHMSA ra3za B HM30IpOLEccaX, JJIEKTpU3alus Tell,
B3aUMOJICMICTBUE 3apsI0B;



OIMHCHIBATH MEXAHMYECKOE JBIKECHUE, UCTIONB3Ys (hHM3MUECKHe BEIWYHHBI: KOOpJUHATA,
MyTh, MEPEMEIICHNUE, CKOPOCTh, YCKOPEHHE, Macca TeJjia, CUiia, UMITYJIbC T, KHHETHYeCKas
SHEPrHs, TMOTCHIIMANIbHAS DSHEPrusi, MEXaHWYecKas paboTa, MEXaHWYECKas MOIIHOCTh; IpH
OMMHMCAaHUW TPABWIBHO TPAKTOBaTh (U3MUECKHH CMBICT HCHOJIB3YEMbIX BEIHYUH, UX
0003HAYCHUS U CIUHUIIBI, HAXOJUTH (POPMYIIBI, CBSA3BIBAIONINE TAHHYIO (DH3UYECKYIO BETUUUHY
C APYTMMH BEJIIMYMHAMH,

ONMKCHIBATh HM3YYEHHBIC TEIIOBBIE CBOWCTBA TEN W TEIUIOBBIC SIBICHUS, HWCIOIB3Ys
(¢u3nyYeckre BEJIWYHMHBL: JaBJIICHWE Ta3a, TeMIepaTypa, CpeaHsAs KHHETHYeCKas JdHEPrHs
Xa0TUYECKOTO JIBIYKEHUS MOJIEKYJ], CpEIHEKBaJpaTHUHAs CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOThI, BHYTPEHHSSI DHEprusi, padora raza, Kod(Q(PHUIMEHT MOIe3HOr0 JIEHCTBUS TEIJIOBOTO
JBUTATEJIS; TIPU OTMCAHUH TIPABUIILHO TPAKTOBATHh (PU3MUECKUI CMBICI UCTIOIB3YEMbIX BEJIMUWH,
UX 0003HAUeHUS W EIUHUIIBI, HAXOAWUTh (OPMYIBI, CBS3bIBAIONIME TAaHHYIO (PU3UUECKYIO
BEJIMYMHY C APYTUMHU BEITUYHHAM;

OTHMCHIBATh WM3yUYEHHBIE SJIEKTPUUYCCKUE CBOWCTBA BEIIECTBA U DJCKTPUUYCCKHUE SIBICHUS
(mporiecchl), UCTIONB3YsT (GU3MYECKUE BEIMYUHBI: AJICKTPUUCCKUI 3apsiii, AJIEKTPUYECKOEe MOJIe,
HanpsDKEHHOCTh  TIOJIS, TIOTCHIMAJN, Pa3HOCTh ITOTCHIMAJIOB, TIPH OIHMCAHWW TPABUIHHO
TPaKTOBaTh (PU3MUYECKUN CMBICI HCIOJIB3YEMBIX BEIMYUH, WX OOO3HAUCHUS W CIUHHIIBL;
YKa3bIBaTh OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (U3UUYECKYIO BEIMYUHY C APYTUMU BETUYUHAMU;

aQHATM3UPOBATh (PU3UUYECKUE IPOIECCHl M SBICHUS, WCIONB3Ys (PU3UYECKUE 3aKOHBI U
MPUHIIMILL: 3aKOH BceMupHoro tarotenus, |, |l u |1l 3axkonsl HproToHa, 3aK0H coxpaHeHUS
MEXaHUYECKOW DHEPTHH, 3aKOH COXPaHCHUS MMITYJIbCA, IPUHIIUI CYMEPIIO3UIINA CUJI, TTPHHIIATL
pPaBHOIIPaBUS MHEPIUAIBHBIX CUCTEM OTCUETA, MOJICKYJISIPHO-KUHETUYECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, Ta30BbI€ 3aKOHBI, CBA3b CpPEIHENW KUHETUYECKOW HHEPrHMH TEIUIOBOTO JBUKCHHS
MOJICKYJT C a0COJIFOTHOM TEeMIIepaTypoi, NEPBBI 3aKOH TCPMOJMHAMHKH, 3aKOH COXPaHCHUS
AJIEKTPUYECKOTO 3apsna, 3akoH KylloHa, Mpu 3TOM pas3inyaTh CJIOBECHYIO (HOPMYIHUPOBKY
3aKOHA, €ro MaTeMaTHYECKOE BhIPAKEHUE U YCIIOBUS (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TPUHIIMIIBI ACHCTBHS MAIlIWH, TPHOOPOB U TEXHUIECKUX YCTPOKCTB;
pasnyaTh yCIOBUS UX 0€30IaCHOTO MUCIOJIb30BaHUS B ITIOBCETHEBHOW KU3HH;

BBITIOJTHATH JKCIIEPUMEHTHI 110 HUCCICIOBAHUIO (U3MUYECKUX SIBICHUH M TPOILECCOB C
WCTIONB30BAHUEM TPSAMBIX W KOCBEHHBIX HM3MEpPEHUW, TIpH ITOM  (opMyIupoBaTh
npobieMy/3agadyy W TUNOTE3y Y4YeOHOrO OSKCIEpUMEHTa, COOUpaTh YCTaHOBKY W3
MIPEITIOKEHHOTO 000PYI0BAHHUS, TPOBOAUTH OTBIT i (POPMYITUPOBATEH BHIBO/IHI,

OCYIIECTBIISATh TPSAMBbIE M KOCBEHHBIE H3MEpPEHUs (U3MYECKUX BEJIMYMH, TPH STOM
BBIOMpATh ONTUMANBHBI CHOCOO HM3MEpEeHUsT W HCIOJIb30BaTh HM3BECTHBIE METOJbI OIEHKU
MIOTPEITHOCTEN U3MEPEHUI;

HCCIIeOBaTh 3aBUCUMOCTH MEXIY (U3HYECKUMU BEIMYMHAMH C HCIIOJIB30BAHHEM
MPSMBIX W3MEPEHUH, MPU 1ITOM KOHCTPYUPOBATh YCTAaHOBKY, (PHKCHUPOBATH pE3yabTaThl
MOJIYYEHHOW 3aBUCUMOCTH (PH3UYECKUX BEIIMYMH B BUJEC TAOJIUI] U TPadUKOB, JEIaTh BBHIBOJIBI
0 pe3yNbTaTaM HCCIIeJOBAHMS,

coOmrofaTh mpaBwia 0€30MacHOr0 TpyAa IMPHU TPOBEACHHHM HCCICIOBAHUN B paMKax
y4eOHOTO OSKCHEPUMEHTa, Y4eOHO-UCCIENOBATEILCKOM W TMPOCKTHOM JACSATCIBHOCTH C
WCIOJIb30BaHUEM U3MEPHUTENLHBIX YCTPONUCTB U 1a0OpaTOPHOTO 000PYAOBAHUS;

pemath pacuy€THhIC 3aJadyd C SBHO 3aJaHHON (U3MYECKON MOJCNBI0, HCIIONB3Ys
(u3mvecKkre 3aKOHBI M MPUHITUITBI, HA OCHOBE aHaJIM3a yCIOBUS 3a/1aud BIOUPATh (PU3NUYECKYIO
MOJIeNb, BBIICIATh (U3NYECKHUE BEIUYMHBI W (OPMYIbI, HEOOXOAMMBIE Al €€ pelIeHus,
MIPOBOAMTH PACUEThI U OIICHUBATH PEATBHOCTH IMOJTYICHHOTO 3HAYCHUS (PU3NICCKON BETMUNHBI,



pelaTh KauyecTBEHHBIE 3aJadyM: BBICTPAUBATh JIOTMUECKH HENPOTHUBOPEUMBYIO ILIETOYKY
pacCcyXIeHHH C OTIOPOi Ha N3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3HUECKUE SIBICHHS,

UCIOJb30BaTh IPU pPELIEHUHM Y4YeOHBIX 3aJad COBPEMEHHble HMH(OpMaLIOHHBIE
TEXHOJIOTUM JUI1 TOWCKA, CTPYKTYPUPOBAHHWS, MHTEPIPETALMH W TPEICTaBICHUS Y4eOHOH u
Hay4YHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHON W3 pa3IWYHbIX HCTOYHUKOB, KPUTHUYECKU
aHaAJIM3UPOBATh M10JydaeMyro HH(OpPMAIHIO;

MPUBOJIUTH TPUMEPHI BKJIAJla POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKH, 00bSICHEHHUE MIPOLIECCOB OKPYXKAIOLIETO MUPA, B pa3BUTHE TEXHUKU U TEXHOJOTUH;

UCIOJb30BaTh TEOPETHUYECKHUE 3HaHMA 1O (U3MKE B IOBCEAHEBHOM IKU3HM JIs
obecrieueHHs O€30MaCHOCTH MPU OOPAIEHUH C TPHOOPAMH U TEXHUUECKUMH YCTPOUCTBAMH, JJIS
COXPaHEHMs 3/I0pOBbsl U COOJIIOJICHHUSI HOPM KOJIOTUYECKOT0 MOBEICHUS B OKPYKaIOLIEH cpefe;

paboTath B IpyIIe C BHIIOIHEHUEM PA3IMYHBIX COLMAIBHBIX POJIeH, MIIaHUPOBATh PaboTy
IpyNONbl, palMOHAIBHO pacHpelessiTh OOS3aHHOCTH U IJIAHUPOBATh JAESATEIBHOCTH B
HECTaHJAPTHBIX CHUTYalUsAX, aJ€KBAaTHO OLICHWBATH BKJIAJ KaXIOrO U3 YYaCTHUKOB T'PYIIIBI B
peleHre paccMaTpUBaeMon POOIEMBI.

K xonny oOyuenus B 11 kjacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpakaThb C(HOPMUPOBAHHOCTD y O0YyUAOIIUXCSI YMEHHUI:

JIEMOHCTPUPOBATh HA MpPUMEpax poJib U MecTO (U3UKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4HOU KAapTUHBI MHMpA, B PA3BUTHH COBPEMEHHON TEXHHKU M TEXHOJIOTMH, B NPAKTHYECKOU
NeSITeTbHOCTH JIF0/IeH, LIETIOCTHOCTD U €IMHCTBO (PM3MUECKOM KapTUHBI MUDA;

YUUTBHIBaTh TPAHUIBl TMPUMEHEHUS W3YYEHHbIX (U3MUECKUX MOJENEeH: TOUYEYHBIN
JNEKTPUYECKUN 3apsij, Jyd CBETa, TOYEYHBIM HCTOYHUK CBETa, SACpHas MOJEIb aTOMa,
HYKJIOHHAs1 MOJIeJIb aTOMHOTO si/ipa MpH peleHnH GU3NYECKUX 3a/1a4;

pacrio3HaBaTh (GU3MYECKUE SBIEHUs (MIPOLIECCH) M OOBSICHATh WX HAa OCHOBE 3aKOHOB
UIEKTPOJMHAMUKN U KBAHTOBOM (DM3MKHU: 3JIEKTPUYECKas MPOBOAMMOCTb, TEINIOBOE, CBETOBOE,
XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKa, B3aMMOJCHCTBHME MAarHMTOB, JJIEKTPOMAarHUTHAas
UHAYKIMS, JAEMCTBME MAarHUTHOTO IIOJII Ha MPOBOJHUK C TOKOM U JIBWXKYILIMICS 3apaf,
3JIEKTPOMArHUTHBIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEHHOE pacIpOCTpaHEHUE CBETA, OTPAKEHHE,
nperoMieHue, HHTepdepeHuus, Audpaknuus ¢ TMOJAApU3aLUs CBeTa, MJHCIEPCUsl CBETa,
dhoroanekrpuueckuii 3pdext (pororddexT), cBeTOBOE AaBICHNUE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aTomMa BOJOpO/1a, ECTECTBEHHAs! U UCKYCCTBEHHAs paJluOAKTUBHOCTb;

ONHCHIBAaTh WM3YUYECHHbIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MATHUTHBIE, ONTHYECKHE,
IEKTPUUECKYI0 MPOBOAMMOCTb PA3JIUYHBIX CPell) U 3JIEKTPOMATHUTHBIE SIBJIECHUS (IIPOLIECCHI),
UCHONb3ysd (U3NUYECKUE BEJIMYMHBL: DIIEKTPUUYECKUI 3apsija, cujla TOKa, JJIEKTPUUYECKOe
HaIpsHKEHUE, JIEKTPUYECKOE COMPOTUBIIEHUE, PA3HOCTh OTEHIIMANIOB, JIEKTPOABIKYIIAs CUIIA,
paboTa TOKa, MHIYKLUMsS MarHMTHOro Iouisd, cuia Amnepa, cuwia JlopeHna, MHIYKTHMBHOCTb
KaTyIIKH, SHEPrHsl JIEKTPHUUECKOr0 M MAarHUTHOTO TOJeH, MepuoJ M 4acToTa KoyieOaHWil B
KoJe0aTeIbHOM KOHTYpE, 3aps]l U CHJIa TOKa B MPOLIECCE FapMOHUYECKHUX 3JIEKTPOMArHUTHBIX
KosnebaHuii, (POKycHOE pacCTOSHHME M OINTHYECKas CUja JIMH3blL, MPH OMNUCAHUU MPaBUIBHO
TPAaKTOBaTh (DU3UYECCKHIA CMBICT HCIOJIB3YEMbIX BEJIMYHH, UX O0O3HAUYEHUS W EIMHHUIIBL,
yKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYUHY C JPYTUMH BEJIUUYNHAMY;

ONMCHIBATh HW3YYEHHBbIC KBAaHTOBBIC SIBICHUS W TPOLECCH, HCHONB3YysA (PU3HUECKue
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHWTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPIUs U
uMmnynbsc (OTOHA, MEpPHOJ IoJlypaclajga, JHEprus CBSA3M AaTOMHBIX sjAep, IpPU OINUCAHUU
MPaBUIBHO TPAKTOBaTh (PU3MUECKUH CMBICI HCIOJIB3YeMbIX BEIUYMH, MX OOO3HAUECHUs U



€IMHUIIBI, YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIONINE aHHYIO (DU3UYECKYIO BEIMYMHY C JIPYTUMHU
BEJIMYMHAMH, BBIYHCIISITh 3HAYCHNE (PU3UIECKOI BETMUNHBI;

aHaJIM3UpPOBaTh (PU3MYECKHE MPOLECCHl U SIBICHUS, UCHOIb3yd (PU3NYECKHE 3aKOHBI U
OpUHLIMIBL: 3akoH OMa, 3aKOHBl IIOCIEAOBATENbHOIO U IAPAJIEIIBHOIO COEIMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyns—JleHna, 3aKkOH JJIEKTPOMAarHUTHOW  HWHIYKIMH, 3aKOH
IIPSIMOJIMHENHOTO PACIpOCTPAaHEHUsI CBETA, 3aKOHBl OTPa)KCHUs CBETA, 3aKOHBI ITPEIOMIICHUS
CBETa, ypaBHeHHME OHWHIITEHHA 1Ia (oTorddekrra, 3aKOH COXPAHEHUs DSHEPTHH, 3aKOH
COXpPAaHEHHs MMIIYJIbCa, 3aKOH COXPAHEHHs DIIEKTPUYECKOrO 3apsAfia, 3aKOH COXpaHEHUs
MaccoBOI0 YHUCIA, NOCTyJaaTsl bopa, 3aKOH PaJMOaKTUBHOIO pacnajaa, IpU 3TOM pPas3IvdyaTh
CJIOBECHYIO (DOPMYITUPOBKY 3aKOHA, €r0 MaTeMaTH4YEeCKOE BBIPA)KEHHE W YCIIOBHS (TpaHMIIBI,
00J1acTH) TPUMEHUMOCTH;

OIpPEACIIATh HAIpPABJICHUE BEKTOPA MHAYKIUM MArHUTHOTO IOJS IPOBOAHHMKA C TOKOM,
cuibl Amriepa u cuiibl JIopeHna;

CTPOUTH M OMUCHIBATH N300pAKEHHE, CO3/1aBAEMOE TNIOCKUM 3€PKajloM, TOHKOH JIMH30M;

BBINOJIHATh JKCIEPUMEHTHI II0 HCCIICOBAHUIO (PU3MUECKUX SBICHUH M TPOLIECCOB C
WCIIOJIb30BAaHUEM TPSIMBIX W KOCBEHHBIX H3MEpPEHUi: TMpu 3TOM  (QOpMyIupoOBaTh
npobiemy/3ajadyy M TUIOTE3y Yy4eOHOro  SKCIIEpUMEHTa, coOupaTh yYCTAaHOBKY U3
MIPEII0KEHHOT0 000pYA0BaHUs, IPOBOIUTH ONBIT U (POPMYIHPOBATH BBIBOBI;

OCYIIECTBIISATh MpPSIMblE U KOCBEHHbIE H3MEpPEHMsI (PU3MUECKUX BEJIMYMH, IPU ITOM
BBIOMpPATh ONTUMAJIbHBIMH CIOCOO H3MEPEHUs M HCIOJIb30BAaTh HM3BECTHBIE METOJbl OLIEHKU
MIOTPEIIHOCTEN U3MEPEHUN;

UCCIIEI0BATh 3aBUCUMOCTH (PU3MYECKUX BEJIIMYMH C UCIIOJIb30BAHUEM IPSIMbIX U3MEPEHUI:
IIPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yJbTAThl MOJYYEHHON 3aBUCHUMOCTHU
(¢u3NYeCKNX BENWUYMH B BHIE TaONWI] W TpauKoOB, JAeiaTb BBIBOABI 10 pe3yjibTaTaM
HCCIIEI0OBaHUS;

coOmoaTh MpaBuja 0€30MacHOro TpyJda MpU TMPOBEACHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OIKCIEPUMEHTa, Y4eOHO-MCCIEAOBATEILCKOM W TMPOEKTHOW JEATENIbHOCTH C
HCIOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOHCTB U 1a00paTOPHOTO 000PYI0BAHHUS;

pemaTh pacuéTHBIC 3aJayd C SBHO 3aJaHHON (PHU3MUECKOM MOJENbI0, HCIOJIb3YS
¢u3nyeckue 3aKOHbI U MPUHLMUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJ1a4d BBIOMPATh (GU3NYECKYIO
MOJIeNb, BBIICNATh (PU3NYECKHE BEIMYUHBI M (GOPMYINbI, HEOOXOAMMble I €€ pelleHus,
MIPOBOJIUTH PACUETHI M OLIEHUBATh PEATbHOCTH MOYYEHHOTO 3HAUYCHUS (PH3MUECKON BEINYHHBI,

pelark KadyeCTBEHHBIE 3aJa4yM: BBICTPAWBATH JIOTMUECKH HENPOTHBOPEUYMBYIO LIETIOYKY
paccyXIeHU C ONOPOi Ha U3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBICHHUS,

WCIIOJIb30BaTh TMPU pELIEHUH YYEOHBIX 3aJlad COBpPEMEHHbIE HH(POpPMAIMOHHBIE
TEXHOJIOTUM [yl TOUCKA, CTPYKTYPUPOBAHHWS, MHTEPIPETALMH U IPEICTaBICHUS Yy4eOHOH u
HAYYHO-TIONYJISIpHOW HMH(OpPMAaLUU, MOJYyYEHHOM W3 pPAa3IMYHbIX HCTOYHHKOB, KPHUTUYECKH
aHAJIM3UPOBATH MOIY4aeMyI0 HHPOPMALIUIO;

OOBSICHATh NPUHIMIIBI IEHCTBHSI MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3iudaTh
yCIIOBHUS MX O€30MaCHOTO MCIIONIb30BaHMS B TIOBCEAHEBHOM KHU3HH;

IIPUBOJIUTH NPUMEPBI BKJIAJA POCCUHCKUX U 3apyOECKHBIX YYEHBIX-(DU3UKOB B PAa3BUTHE
HayKH, B 00bSCHEHHE MTPOLIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

WCIIOJB30BATh TEOPETHUECKUE 3HAHWSA 1O (HU3UKE B TIIOBCEIHEBHOW JKU3HU IS
obecrieueHHs O€30MMaCHOCTH IIPU OOPALEHNUH C TPUOOPAMH U TEXHUUYECKUMH YCTPOUCTBAMM, AJIS
COXpaHEHHs 3/I0POBbsI U COOJIIOJICHHSI HOPM KOJIOTHYECKOT0 MIOBE/ICHUS B OKPYKAIOLIEH cpene;



paboTath B IpyIIe C BHIIOIHEHUEM PA3IMUHBIX COLMANBHBIX POJICH, IUIAHUPOBATH paboTy
IpyNONbl, palMOHAIBHO pacupelessiTh OOS3aHHOCTH U IJIAHUPOBATh JAESATEIBHOCTH B
HECTaHJAPTHBIX CHUTYalUsAX, aJCKBAaTHO OLICHWBATH BKJIAJ KaXKIOrO U3 YYaCTHUKOB T'PYIIIBI B
peleHre paccMaTpruBaeMoi IpoOIeMBbI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoauvecTBo yacoB DJIeKTPOHHBIE
HaunMeHoBanue
Ne (uudposbie) OcHoBHBIC BHBI
pa3aesaoB U TeM Kontpoabubie | IlpakTHueckue
n/n Bceero o0pa3oBaTejibHbIE NeATeJHLHOCTH
NPOrpamMMmblI paéoThI padoThI
pecypchbl o0yuaruuxcst

Paznea 1. PU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUA

®du3uka U METOIbI
HAaY4YHOI'O IMO3HAHUSA

11

https://m.edsoo.ru/
AV1AWVNQOO

N3yyenune Hay4yHbIX
(AMIIUPUYECKUX U
TEOPETHUYECKUX ) METOJIOB
MIO3HAHUS OKPYKAIOIIErO
mupa. OGCyx1eHue rpaHull
MPUMEHUMOCTH (PU3NIECKUX
3aKOHOB M Teopuii. Pabora B
TpYIIIE TI0 TIOATOTOBKE
KOPOTKHUX COOOIICHUI O
ponu u MecTe (QU3HUKH B
HAyKe U B IPAKTHYECKON
NESITEIILHOCTH JIIOICH.
JleMOHCTpanus aHAIOrOBbIX
1 I (POBBIX
MU3MEPUTENbHBIX TPUOOPOB,
KOMITBIOTEPHBIX TATYUKOB.
OcBoeHME OCHOBHBIX
IIPUEMOB PadOTHI C

1 poBoit labopaTopueit
1o ¢u3nke

Uroro no pazgeny



https://m.edsoo.ru/AV1AWVNQ0
https://m.edsoo.ru/AV1AWVNQ0

Paszpnen 2. MEXAHUKA

2.1

Kuunemartuka

https://m.edsoo.ru/

SNO2MCWXU

IIpoBeneHue sKcrepuMeHTa:
U3Yy4E€HHE HEPAaBHOMEPHOIO
JIBUKEHUS C LIETIBIO
ONpeiesICHNsI MTHOBEHHOM
CKOpOCTH; UCCJIEIOBAHHE
COOTHOILEHUS MEXTY
MyTSIMU, TPOUIEHHBIMU
TEJIOM 32
MIOCJIEI0BATEIIbHBIE PaBHbBIE
IIPOMEXKYTKH BPEMEHH NPH
PaBHOYCKOPEHHOM
JIBIDKEHHUHU C HaYaJIbHOU
CKOpOCTBIO, PABHOM HYIIIO;
U3y4YEHUE ABUKECHUS
mapukKa B BA3KOM
KUJKOCTH; U3YUECHHE
JIBUKEHUS TEIa,
OpOILIEHHOTO
TOPU30HTAIIBHO.
OObsicHEHHE OCHOBHBIX
MPUHLIMIIOB AEHCTBUS
TEXHUYECKUX YCTPOUCTB,
TaKMUX KaK: CIIUJOMETD,
LIEMTHBIE U PEMECHHBIE
nepeaavy JBUKEHUS; U
YCJIOBHM UX O€30MaCHOTO
UCIIOJIb30BaHUs B
MIOBCETHEBHOM JKHU3HH.
Pemenne pacueTHbIx 3a1a4



https://m.edsoo.ru/SN02MCWXU
https://m.edsoo.ru/SN02MCWXU

C SABHO 3aJaHHOU
(hU3UIECKOI MOJIETIBIO C
UCII0JIb30BAHUEM OCHOBHBIX
dbopMyn KUHEMATUKH.
[locTpoenue u ananus
rpauKOB 3aBUCUMOCTEHN
KHHEMATHYECKUX BEJTUYUH
OT BPEMEHH JIJIsi
PaBHOMEPHOTO U
PaBHOYCKOPEHHOIO
MPSIMOJIMHEHHOT O
nBwkennsa. PacriozHaBanue
(U3HYECKUX SIBJICHUI B
yueOHBIX OIBITAX U
OKPYXKAroIIeH KU3HU:
paBHOMEpHOE U
PaBHOYCKOPEHHOE
IIPSIMOJIMHEMHOE IBUJKEHHUE,
cBOOOIHOE TMAJICHUE TEI,
JIBUKEHHE 110 OKPY>KHOCTH.
Ornuncanre MEXaHUYECKOrO
JIBHKCHHUS C
UCIIOJIb30BAaHUEM
(bu3MYECKUX BEINYHH:
KOOpJMHATA, MyTh,
nepeMeleHue, CKOpocTh,
yckopenue. Pabora B
TpymIax npu
TUTAHUPOBAHUH,
MIPOBEJICHUH U




MHTEpIIpeTaluu
PE3YIBTATOB OIBITOB H
aHaJIM3€e JOMOJHUTEIBHBIX
HUCTOYHUKOB MHPOPMAITUU
10 TEME.

2.2

JnHamuka

https://m.edsoo.ru/

RML6BX3PU

CpaBHeHue macc
B3aUMOJICCTBYIOIINX TEJI.
N3yuenune 3aBUCUMOCTH
CHUJIBI YIPYT'OCTH OT
nedopMaliui; CpaBHEHHE
CHUJI TPEHHUSI IOKOSI, KAUCHUS
U cKoJbxkeHus1. O0bsiCHEHNE
HeBecoMocTu. [IpoBenenue
AKCIIEPUMEHTA:
UCCIIeIOBaHUE 3aBUCUMOCTHU
CHUJI YIIPYTOCTH,
BO3ZHHKAIOIIUX B IPY)KUHE U
pe3nHOBOM 00pasiie, OT UX
nedopMaluu; u3yuyeHue
JBUXKEHHS OpycKa Io
HaAKJIOHHOM INIOCKOCTH,
HCCIIEA0BAHUE YCIIOBUHI
paBHOBECHSI TBEPJIOTO Tea,
HMMEIOIIETO OCh BPAILICHHUS.
OO0BsicHeHHe 0COOCHHOCTEN
PaBHOMEPHOTO U
PaBHOYCKOPEHHOTO
IIPSAMOJIMHEMHOT O
NBIKEHHSA, CBOOOIHOIO
nafeHUsl TeJ, TBUKESHHUS 110



https://m.edsoo.ru/RML6BX3PU
https://m.edsoo.ru/RML6BX3PU

OKPY>KHOCTH Ha OCHOBE
3akoHOB HbloTOHA, 3aKOHA
BCEMHUPHOTO TATOTEHUS.
OOBsICHEHHE OCHOBHBIX
MPUHIUIIOB JICUCTBUS
MIOJIIIATTHIUKOB U HX
MPAKTHIECKOTO
npumeHeHus. OObsiCHeHNE
JIBU)KCHUS] HCKYCCTBEHHBIX
CIIyTHUKOB. Penienue
pacUeTHBIX 3a71a4 C SIBHO
3aIaHHON (PU3UYECKON
MOJIETIBIO C
MCIIOJIb30BAHNEM OCHOBHBIX
3aKOHOB U (OpPMYII
IUHaMUKH. Pacrio3HaBaHue
(UBUYECKUX SBJICHUN B
Y4eOHBIX OMBITAX
OKPYXKAIOIIeH KU3HU:
WHEPIHS, B3aUMO/ICHCTBHE
Ten. AHaIM3 GU3HUIECKUX
MPOLECCOB U SIBJIICHUI C
UCIIOJIb30BAHUEM 3aKOHOB H
MPUHITUIIOB: 3aKOH
BCEMHUPHOTO TsAroTeHus, I, |1
u |11 3axons1 HeroToHa,
TIPHUHITATI CYTIEPTIO3UITHH
CWJI, TIPUHIIHIT
PaBHONPABHOCTH
WHEPIUATEHBIX CUCTEM




OTCYECTA.

2.3

3aKOHBI COXpaHEHUs B
MeXaHUKe

https://m.edsoo.ru/

86NRCXHAY

IIpoBeneHue sKcrepuMeHTa:
U3yueHHe aOCOITIOTHO
HEYyINpyroro yaapa c
IIOMOUIBIO IBYX
OJIMHAKOBBIX HUTSIHBIX
MasiTHUKOB; UCCJIEJOBaHUE
CBSI3U pa0OTHI CHUIIBI C
U3MEHEHUEM MEXaHUYECKON
HHEPIruy Tejla Ha IPUMeEpe
PacTsLKEHUS PE3UHOBOIO
xryta. OneHka
aOCOTIOTHBIX U
OTHOCHUTEJIBHBIX
MOIPEIIHOCTEN U3MEPEHUN
(bu3NYECKUX BEITNYHH.
Pemenne pacyeTHbIX 3a1a4
C SIBHO 3a/IaHHOU
bu3nUecKkoil MosIETBIO C
MCIIOJIb30BAHUEM OCHOBHBIX
3aKOHOB M (pOPMYIT
JUHAMUKHU U 3aKOHOB
coxpaHeHus. Pemenune
KAaueCTBEHHBIX 3a7a4 C
OIOPOY Ha U3yYEHHBIE B
pazzaene «MexaHuKa»
3aKOHBI, 3aKOHOMEPHOCTH U
¢bu3nueckue SBICHUS.
Onucanne MEXaHUYECKOTO
JIBHKECHUS C



https://m.edsoo.ru/86NRCXHA7
https://m.edsoo.ru/86NRCXHA7

UCIIOJIb30BaHHUEM
(bu3NYECKUX BEJIINYHH:
UMITYJIbC TeTIa,
KUHETHYECKasi SHeprus,
MOTEHIMATbHAS SHEPT U,
MexaHu4ecKas pabora,
MeXaHUYeCKasi MOITHOCTb.
Ananu3 GU3NIECKUX
MPOLECCOB U SIBIICHUM C
UCTIOJIb30BaHUEM 3aKOHA
COXpaHEeHHsI MeXaHNUeCKOn
SHEPruH, 3aKoOHa
COXpaHEHHs UMITYIIbCa.
OOBsICHEHHE OCHOBHBIX
MIPUHIIUIIOB ICUCTBUA U
MPAKTHYECKOTO
MIPUMCHCHUS TEXHHYECKUX
YCTPOMCTB, TAKUX KAK:
BOJIOMET, KOIIEp,
MPYXUHHBIN MUCTOJET.
OO0BsiICHEHUE IBUKEHUSA
pakeT ¢ onopou Ha
U3y4eHHbIe (pruznyeckue
BEJIMYUHBI U 3aKOHBI
MexaHuku. Mcnosiap3oBaHue
IIPU [TOATOTOBKE
COOOIIEHUH O TPUMEHEHUH
3aKOHOB MEXaHUKHU
COBPEMEHHBIX
MH(GOPMaIIMOHHBIX




TEXHOJIOTUH JUJIs TIOUCKA,
CTPYKTYpUPOBAHMUSI,
MHTEPIIPETALMU U
IIPEICTaBICHUS
UH(POPMALINU, KPUTHYECKUI
aHaJiu3 MOJTy4yaeMou
uHpopmauuu Ilposenenue
KOCBEHHBIX U3MEPEHHU,
UCCIIE0BAHUI
3aBUCUMOCTEH (pru3nueckux
BEJIMYMH, IPOBEPKA
IIPEIOKEHHBIX TUIIOTE3.

Hroro no pasaneiny

18

Paszpnen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJINHAMUKA

3.1

OCHOBBI MOJIEKYJIIPHO-
KMHETUYECKON TEOPUHU

https://m.edsoo.ru/

HRGV8NOPE

IIpoBeneHue sKcrepuMeHTa:
OIPEJIEIIEHUE MaCChl
BO3/lyXa B KJIaCCHOMN
KOMHaTe Ha OCHOBE
u3MepeHui oobema
KOMHATBI, JIaBIICHHUS U
TeMIIepaTypbl BO3yXa B
HEH; ucclieloBaHue
3aBHUCHUMOCTHU MEXTY
rapamMeTpamMu COCTOSIHUSA
pa3pexeHHoro rasza. OueHka
aOCOTIOTHBIX U
OTHOCHUTEJIbHBIX
MOTPEIIHOCTEN U3MEPEHUI
(UBUYECKUX BETHMYHH.



https://m.edsoo.ru/HRGV8NOPE
https://m.edsoo.ru/HRGV8NOPE

OObsicHEeHHE OCHOBHBIX
MPUHIIMIIOB AEHCTBUI
TepMOMeETpa U bapomeTpa u
yCIIOBU X 6€30MMacHOTO
MCIIOJIb30BaHUs B
IIOBCEIHEBHON KU3HU.
PacnioznaBanue gpuznyeckux
SIBIICHHIA B y4€OHBIX OTBITaX
U OKPY>KaOIEH KU3HU:
muddysus, OpoyHOBCKOE
nBrxkeHue. Onucanue
TEIJIOBBIX SIBJICHUM C
HCII0JIb30BaHNEM
(bU3NYECKUX BEITHYUH:
JaBJICHHE Tra3a,
TeMIeparypa, CpeaHss
KUHETUYeCKasi SHePrust
XA0TUYECKOTO JIBUKEHUS
MOJIEKYII,
CpelHeKBaipaTHYHas
CKOpPOCTb MOJIEKYJI. AHAJIN3
(bu3NYECKUX MPOLIECCOB U
SBJICHUH C UCIIOJIb30BAHUEM
MKT, ra3oBbix 3aKOHOB,
CBSI3U CPEIHEN
KMHETUYECKON SHEPIUn
TEIUIOBOTO JIBHKEHUS
MOJIEKYJT ¢ a0COTIOTHOM
TeMIeparypou. Pemenue
pacyeTHBIX 33724 C SIBHO




3aIaHHON (PU3UYECKON
MOJIEITBIO C
HCII0JIb30BAHUEM OCHOBHBIX
nonoxenuit MKT, 3axoHOB
1 hopMyI MONEKYISIPHOM
¢usuku. PaboTa B rpynmax
MIpH TUTAHUPOBAHUH,
MIPOBECHUH U
MHTEPIpPETALNH
PEe3yIbTATOB OIBITOB U
aHaIM3€e JOMOJTHUTEIIBHBIX
HMCTOYHUKOB MH(GOpMAITIT
10 TEME

3.2

OCHOBBI
TEPMOIUHAMHUKHU

10

https://m.edsoo.ru/

HKG6KL6RS9

[IpoBeneHue sKcrepuMeHTa:
MU3MEPEHUE YACIbHOU
TEIJIOEMKOCTH BEILEeCTBA.
Ornenka aOCOMIOTHBIX U
OTHOCHUTEIbHBIX
MOIPEIIHOCTEN U3MEPEHUN
(bu3NYECKUX BETUYHH.
Nzyuenune monenei
apoBO TYpOHHBI,
JIBUTaTeNs BHYTPEHHETO
CrOpaHus, peaKTUBHOIO
neuratens. O0bscHeHue
MIPUHIUIIOB JACUCTBUSA U
yCJIOBHI 0€3011acHOT0
UCIIOJIb30BAHUS B
[MOBCEHEBHOW KU3HU
JIBUraTessi BHYTPEHHET O



https://m.edsoo.ru/HK6KL6RS9
https://m.edsoo.ru/HK6KL6RS9

Cropasusi, 6bITOBOTO
XOJIOAMITFHHKA,
KOHJuLKoHepa. Onucanue
CBOWCTB T€J U TETIOBBIX
SIBJICHUH C MCIIOJIb30BaHUEM
(hUBUYECKUX BEITUYHH:
JlaBJIeHHE rasa,
TeMIepaTypa, KOJIHYECTBO
TEIUIOThI, BHYTPEHHSS
sHeprus, paboTa rasa.
Pemenue pacueTHsIX 3a1a4
C SIBHO 3a/IaHHOU
(bu3nIecKoil MOJIETIBIO C
HCTIOJIb30BAaHUEM OCHOBHBIX
3aKOHOB U (OpMyII
MOJIEKYJISIPHOM (PU3HUKU U
TepMoANHAMuUKH. Pemenne
Ka4eCTBEHHBIX 3a]1a4 C
OTIOpOi Ha U3yUYECHHBIE B
pazzaene «MonekyspHast
¢bu3nKa 1 TEPMOAMHAMUKAY
3aKOHBI, 3aKOHOMEPHOCTH U
¢dusnveckue SBICHUS.
Pabora B rpymnmnax mnpu
aHaJu3e JTOMOJIHUTEIbHBIX
UCTOYHUKOB MH(OpMaLIH
0 TEME.

3.3

ArperatHble COCTOSIHUSI
BemecTra. PazoBbie
TePEeXO0/Ibl

https://m.edsoo.ru/

HSM355JCH

IIpoBeneHue sKCrIepUMeEHTa:
WU3MEpPEHUE OTHOCUTEIBHON
BJIQKHOCTH BO3yXa.



https://m.edsoo.ru/HSM355JCH
https://m.edsoo.ru/HSM355JCH

Onenka abCOMIOTHBIX U
OTHOCHUTEIIbHBIX
IIOTPELIHOCTEN U3MEPEHUN
(bU3MYECKUX BETUYHH.
N3yuenue cBoricTB
HACBIIICHHBIX [apOB,
CIoco00B U3MepeHust
BraxkxHoctu. Habmonenue
KUIEHUS IPU IOHUKEHHOM
JIaBJICHUU, HArPEBaHUS U
IJIaBJICHUS
KPUCTAJIIIMYECKOTO
BemiectBa. OObsICHEHUE
MPUHIUIIOB JACUCTBUS U
ycloBuii 6€30MacHOro
UCIIOJIb30BaHUS B
MOBCETHEBHOM KU3HU
TUTPOMETPa, ICUXPOMETPA,
Kanmopumetpa. M3yuenue
TEXHOJIOTMI MOJTy4EHUs
COBPEMEHHBIX MATEpPUAJIOB,
B TOM YHCJIE
HaHOMaTepuayos. Pemenue
pacyeTHBIX 33/1a4 C SIBHO
3aJJaHHOM (hrznyeckon
MOJEJIBIO C
HCII0JIb30BaHUEM
YpaBHEHUS TEIIOBOTO
Oananca. Pemenue
KaueCTBEHHBIX 3a]1a4 C




OMOpOY HA U3yYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH H
¢du3nvecKue SBICHUS 110
teMe. Pacio3HaBanue
(bU3HYECKUX SIBICHUI B
y4eOHBIX OMBITaX U
OKPYXaIOIIEH )KU3HHU:
nedopManus TBEPIbIX TEI,
HarpeBaHue U OXJIAXKICHUE
TeJ, U3MEHEHHE arperaTHbIX
COCTOSIHUH BEIIeCTBA U
00BSICHEHUE X HA OCHOBE
3aKOHOB U OpMYI
MOJICKYJISIPHOM (DUBHKH.
HcnonwzoBanue
MH(GOPMaLMOHHBIX
TEXHOJIOTHH TSI TIOMCKa,
CTPYKTYpUPOBAHHSI,
WUHTEPIIPETAINU U
MpeICTaBICHUS
uHhopmMaInuu nmpu
IMOATOTOBKE COOOILEHHH O
MPUMEHEHUN 3aKOHOB
MOJIEKYJISIpHOU (pU3UKU U
TEPMOJUHAMUKHU B TEXHUKE
U TEXHOJIOTUSIX.

Hroro no pazgeny 24
Paznen 4. QJIEKTPOANHAMMUKA
4.1 DJIeKTpOCTaTHKA 10 https://m.edsoo.ru/ [TpoBeeHne IKCIIEPUMEHTA:



https://m.edsoo.ru/LSRP72QLI

LSRP720QLI

U3MEpEHUE IEKTPOEMKOCTH
KoHJeHcaTopa. OneHka
a0COIOTHBIX U
OTHOCHUTEIIBHBIX
MOTPELIHOCTEN U3MEPEHUN
(OUBUYECKUX BEITMYHH.
N3yyenue npuHIMIOB
JIEHCTBHS DJIEKTPOCKOIIA,
ANIEKTPOMETPA,
KOHJIeHcaTopa. M3yueHue
IIPUHLIAIIOB IEUCTBHSA. U
yCJIOBHI 0€3011acHOT0
IIPUMEHEHUS B
[IPAKTUYECKOU KU3HH,
KOIIMPOBAJIBHOIO aIapara,
CTPYHHOIO IIPUHTEPA.
PaccmoTtpenue ¢puznueckux
0 CHOBaHUI
AIIEKTPOCTATUYECKOU
3aIUTHI U 3a36MJICHUS
AJIEKTPONIPHUOOPOB.
Pemenne pacdyeTHbIX 3a1a4
C SIBHO 3a/IaHHOU
(bu3nUecKoil MosIETIbIO C
MCII0JIb30BAHUEM OCHOBHBIX
3aKOHOB M (pOPMYIT
AJEKTpOCTaTUKU. Pemenue
KaueCTBEHHBIX 3aJa4 C
OIIOpPOI HA U3YYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U




(bu3UYeCcKUe SBICHUS
ANEKTPOCTATUKH.
PacnoznaBanue puzmueckux
SIBIICHUH B y4eOHBIX OMBITaX
1 OKPY’KaIOIIEH KU3HU:
AIIEKTpU3ALUS TEN,
B3aUMOJICHCTBHUE 3apsI0B U
00BsCHEHUE X HAa OCHOBE
3aKOHOB U (OpMYII
aneKTpocTaTuku. Onucanue
M3YYEHHBIX CBOMCTB
BELIECTBA U ANEKTPUUECKUX
SIBJIEHUW C UCIIOJIb30BAHUEM
(bU3HYECKUX BEIIUYMH:
ANEKTPUYECKUH 3apsil,
HAMPSHKEHHOCTD
AIIEKTPUYECKOTO TOJIS,
MOTEHLIUAN, Pa3HOCTh
MOTEHIMAJIOB,
AIEKTPOEMKOCTh. AHAIIN3
(M3UYECKUX TPOIECCOB U
SIBJIEHUM C UCIIOJIb30BAHUEM
($U3NIECKUX 3aKOHOB:
3aKOHA COXpaHEHUs
NIEKTPUYECKOTO 3aps/a,
3akoHa Kymnona. PaGora B
rpynnax npy aHaiauze
JIOTIOTHUTEIbHBIX
HUCTOYHUKOB HHPOPMAIUH U
MOJTOTOBKE COOOIICHUH O




MIPOSIBJIEHUH 3aKOHOB
JJIEKTPOCTATUKU B
OKPYXAIOIIECH KU3HU U
MPUMEHEHNN UX B TEXHUKE.

4.2

TlocTossHHBIN

BIIEKTPUYECKHI TOK.

Toxu B pa3nu4HbIX
cpenax

12

https://m.edsoo.ru/

GEWTDQXWW

[IpoBeneHue s3KCriepuMeHTa:
M3Y4YEHHE CMEIIAHHOTO
COE/IMHEHUS PE3UCTOPOB;
u3mepenne JJIC ucrounmka
TOKa U €r0 BHYTPEHHETO
COTIPOTHUBIICHUS;
HaOII0ICHUE AIICKTPOIIN3A.
Onenka abCOTIOTHBIX U
OTHOCHUTEIbHBIX
MOIPEIIHOCTEN U3MEPEHUN
(bu3MYECKUX BETUYHH.
OObsicHeHHE TPUHIIUIIOB
JIEWCTBHS U YCIIOBHU
0€30I1acHOTO MPUMEHEHUS
amrepMeTpa, BOIbTMETPA,
peocrtaTta, HICTOYHHUKOB TOKa,
AIIEKTPOHArpeBaTeNIbHBIX U
ANEKTPOOCBETUTENBHBIX
npubOpoB, TEPMOMETpA
CONPOTHUBIICHUS,
BaKyyMHOT'O MO/,
TEPMHUCTOPOB U
(hOoTOpPE3UCTOPOB,
MOJIYITPOBOJHUKOBBIX
JIMOJIOB, TaTbBAaHUKH.
Pemenne pacueTHbIX 3a1a4



https://m.edsoo.ru/GEWTDQXWW
https://m.edsoo.ru/GEWTDQXWW

C SABHO 3aJaHHOU
(hU3UIECKOI MOJIETIBIO C
UCII0JIb30BAHUEM OCHOBHBIX
3aKOHOB U ()OPMYJ TEMBI
«ITocTossHHBIN
AIIEKTPUYECKUM TOK».
PacnioznaBanue gpuznyeckux
SIBIICHUH B yICOHBIX OIBITaX
1 OKPY’KaIOIIEH KU3HU:
ANEKTpUUECKas
MIPOBOJIUMOCTb, TEILIOBOE,
CBETOBOE, XMMHYECKOE,
MAarHUTHOE JEHUCTBHS TOKA.
AHanu3 3JeKTPUYECKUX
SIBJICHUI U MPOLIECCOB B
LEIAX OCTOSTHHOTO TOKA €
HCIIOJTh30BaHUEM 3aKOHOB:
3akoH OMa,
3aKOHOMEPHOCTH
MOCJIEIOBATENLHOTO U
MapajIeIbHOTO COETMHEHUS
MIPOBOTHUKOB, 3aKOH
Jxoynsa-Jlenna. Onucanue
M3yYEHHBIX CBOMCTB
BEILIECTB U AJIEKTPUUECKUX
SIBJICHUH C UCTIOJIb30BAHUEM
(bu3NYECKUX BEJINYMH:
AIEKTPUYECKUN 3apsil, Cuiia
TOKa, AIEKTPUIECKOE
HaIpsKEHUE,




AIEKTPUIECKOE
CONPOTHUBIIEHUE, PAa3HOCTh
notenmanos, JIC, padora
TOKa, MOIITHOCTH TOKA.
Hcnonp3oBanue
nH(})OPMAITMOHHBIX
TEXHOJIOTHH NI TTONCKA,
CTPYKTYPUPOBaHUS,
MHTEpIpeTau U
MIpeACTaBICHUS
uHbopMaIuu mpu
MMOATOTOBKE COOOIIEHHH O
MIPUMEHEHUU 3aKOHOB
IMOCTOSHHOT'O TOKA B
TEXHUKE U TEXHOIOTHAX

Hroro o pazgeny 22
PesepBHoe Bpems 2
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOT'PAMME




11 KIIACC

KoimmuecrBo yacos DJIeKTPOHHBIE
HaumenoBanue
Ne (uudposbie) OcHoBHBIE BU/bI
pa3ziejioB H TeEM Kontpoabusie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE IeATEJIHLHOCTH
NPOrpamMMbl padoThI padoTbI
pecypchl o0yvyarmuxcst
Paznea 1. JIEKTPOJANHAMUKA
IIpoBeneHue
IKCIIEPUMEHTA: U3YYECHHE
MarHUTHOT'O NOJISL KaTyIIKH
C TOKOM; UCCJIEJOBaHUE
JICUCTBUS ITIOCTOSIHHOT'O
MarHuTa Ha paMKy C
TOKOM; UCCJIEIOBAHUE
SIBJICHUS
3JIEKTPOMATHUTHOMN
uHAykuuu. OneHka
MarsuTHoOE€ nose.
https://m.edsoo.ru/Z203 a0COIOTHBIX U
11 DneKTpOMarHuTHasI 11 1 3
90ONGS8 OTHOCUTEJIBHBIX
WUHAYKLNS

MOTPENTHOCTEN U3MEPEHUI
(U3MYECKUX BEJINYHH.
OOBsicHEHHE TPUHITUIIOB
JEUCTBUS U YCIIOBUU
0€30I1acCHOTr0 MPUMEHEHUS
MIOCTOSIHHBIX MarHUTOB,
AJIEKTPOMArHUTOB,
AJIEKTPOABHUTATEIS,
YCKOpUTEIEH
3JIEMEHTAPHBIX YaCTULI,



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/Z2Q39ONG8

WHIYKIMOHHOM MEYH.
Pemenue pacueTHbIX 3a/1a4
Ha IpuMeHeHue GopMyn
TeMbl «MarHuTHOE MoJe.
DneKTpoMarHuTHas
UHIYKIUs. Penenue
Ka4eCTBEHHBIX 3a]1a4 C
OIIOpOI HA U3YYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU
U pu3NYECKUe SIBICHUS
TeMbl «MarHuTHoe mnoJe.
DneKTpoMarHuTHas
uHaykuus». Onpenenenue
HaIlpaBJICHUsI BEKTOpa
WHIYKIUU MarHUTHOTO
T10JIsI IPOBOJAHUKA C TOKOM,
CUJIBI AMITEpa U CUIIBI
Jlopenua. Pacno3naBanue
(U3MUYECKUX SIBICHU B
y4eOHBIX OIBITAX U
OKpY>KaroIleu KU3HHU:
B3aMMOJICHCTBHE
MarHuTOB,
3J€KTPOMarHUTHAs
WHIYKIUS, J€HCTBUE
MAarHMuTHOTO ITOJIS Ha
MIPOBOJIHUK C TOKOM U
JBHKYIIUAKCS 3apsii.
Ananus
3J€KTPOMAarHUTHBIX




Hroro no pazaeny

11

SIBJICHUM C
WCIIOIb30BaHUEM 3aKOHA
3JIEKTPOMATHUTHOMN
uHayKIuu. Onucanue
M3y4YEHHBIX CBOWCTB
BEILIECTB U
3JIEKTPOMATHUTHBIX
SIBJICHUH C
HCIIO0Ib30BaHUEM
(bU3MYECKUX BEIUYHH:
WHIYKLUS MATHUTHOTO
noJjisi, cujla AMmepa, cuia
JlopeHna, THIYKTUBHOCTb
KaTYIIKU, YHEPTUs
3JEKTPUUYECKOTO U
MAarHUTHOTO MOJIEH.

Paspnen 2. KOJIEBAHUSA U BOJIHbBI

2.1

MexaHuueckue 1
AJIEKTPOMArHUTHBIE
KoJIeOaHus

https://m.edso0.ru/3TLN

QKPG6

HccnenoBanue napameTpoB
KO0JI€0ATEIbHOM CUCTEMBI —
MepPHoa, YaCTOTHI,
aMIUTUTYIBI U (ha3bl
KoJieOaHu# (TIpyKUHHBINA
H/MIM MaTeMaTU4YeCKHUM
MasTHHUK). HaGmonenue
3aTyXarolux KoueOaHui.
HccnenoBanue CBOMCTB
BBIHY)KJICHHBIX KOJICOAHHIA.
Hab6mronenue pezonanca.



https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/3TLNQKPG6

[IpoBenenue
JKCIIEPUMEHTA:
HCClIeI0OBaHUE
3aBUCHUMOCTH IEpHoia
MaJbIX KoJiebaHuii rpy3a
Ha HUTH OT JIJIMHBI HUTH U
Macchl Ipy3a;
UCCIIeIOBaHUE
NIEPEMEHHOI0 TOKA B LIETIH
13 MOCJIEJ0BATEIBHO
COEJIMHEHHBIX
KOHJIeHCAaTOpa, KaTyIIKU U
pesuctopa. Onenka
a0COJIOTHBIX U
OTHOCHUTEIBHBIX
MOrPEITHOCTEN U3MEPEHUI
(bU3MYECKUX BEJIINYHH.
OOBsicHEHHE TPUHITUIIOB
JEUCTBUS U YCIIOBUU
0e30MacHOT0 MPUMEHEHUs
ANEKTPUYECKOTO 3BOHKA,
reHepaTopa NepeMeHHOTro
TOKa, JIMHUH
aneKTpornepenad. Pemenue
pacyeTHBIX 3a]1a4 C SIBHO
3a1aHHON (pU3UUYECKOn
MO/JIEJIBIO C
HCII0JIb30BAaHUEM
OCHOBHBIX 3aKOHOB U
(hopMyI, ONUCHIBAIOIINX




MEXaHUYECKHEe U
AJIEKTPOMAarHUTHBIC
konebanus. Onucanmve
MEXaHUYECKUX U
AJIEKTPOMArHUTHBIX
KojeOaHui ¢
HCIIOJIb30BaHUEM
(U3HYECKUX BEIIMYMH:
MIEPHO ¥ YacToTa
KoJIeOaHHI, aMITUTY/Ia 1
(haza xoneOanwmii, 3apsia u
CWJIa TOKa B
TapMOHUYECKIX
AJIEKTPOMATrHUTHBIX
KosieOanusx. Pemenue
Ka4yeCTBEHHBIX 3a]1a4 C
ONOpOI Ha U3YYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH,
OTIHCHIBAIOIIHE
MEXaHUYECKHEe U
AJIEKTPOMArHUTHBIE
koneOanus. Pabora B
rpymnmnax npu
TUTAHUPOBAHMH,
MIPOBEJICHUU U
WMHTEPIpETAINN
PE3yJIbTAaTOB ONBITOB, H
aHAJIU3€E TOTIOTHATEIHLHBIX
HCTOYHUKOB HH(DOpMAIUH
0 TEME




2.2

MexaHnueckue 1
AJIEKTPOMATrHUTHBIE
BOJTHEI

https://m.edsoo.ru/WQT

6385V1

N3yuenue oOpa3oBaHus U
pacnpocTpaHeHus
MIONEPEYHBbIX U
IIPOJIOJIbHBIX BOJIH.
HaGnronenue otpaxeHnus u
IIPEJIOMIICHUS,
uHTepdepeHun 1
TUGpaKIUU MEXaHUYECKUX
BosiH. Habmonenue cBszu
I'POMKOCTH 3BYKa U
BBICOTBI TOHA C
aAMIUTUTYJOM U 4aCTOTOMN
Kosie0aHMi, 3ByKOBOTO
pe3onanca. MccienoBanue
CBOWCTB
JJIEKTPOMAarHUTHBIX BOJIH:
OTpakeHUe, IpeJOMIICHHE,
noJisipu3anus, 1udpakmus,
uHTepdepeniys. zyuenue
YCIIOBUH U3ITYy4CHHUS
JJIEKTPOMAarHUTHBIX BOJIH,
B3aMMHOM OpHEHTALlNH
BekTOpoB E, B, v B
JIEKTPOMAarHUTHOM BOJIHE.
N3y4eHne npuMeHeHNs
JJIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.
OOBsicHEHHE TPUHITUIIOB
JEUCTBUS U YCIIOBUU
0€30I1aCHOTr0 MPUMEHEHUS



https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/WQT6385V1

MY3bIKaJIBHBIX
HHCTPYMEHTOB,
YIIbTPa3ByKOBOM
JUATHOCTHKHU B TEXHUKE U
MeIMIIMHE, pagapa,
paJroOIIPUEMHHMKA,
TEJICBU30pPa, AaHTCHHBI,
tenepona, CBU-neun.
Pernrenue pacueTHbIX U
KaueCTBEHHBIX 33134 C
OIOPOH Ha M3yYCHHBIC
3aKOHBI U
3aKOHOMEPHOCTH,
OIKCBIBAIOIIUE
pacrpocTpaHeHue
MEXaHUYECKUX U
ANIEKTPOMArHUTHBIX BOJIH.
Hcnonp3oBanue
UH(POPMAIIMOHHBIX
TEXHOJIOTHH ISl TIOUCKA,
CTPYKTYpPUPOBAHUS,
HHTEpIpETALMN U
MIpeICTaBICHUS
uHpOpMaLIUU IPU
IMOJTOTOBKE COOOIIECHHUHA 00
HCIIOJIE30BaHUH
3JIEKTPOMArHUTHBIX BOJIH B
TEeXHUKE. YUacTHe B
nuckyccuu 00
3JIEKTPOMArHUTHOM




3arpsA3HEHNU OKPY KaroIei
cpenpl. Pabora B rpynmax
IIpU IJIaHUPOBAHUH,
MIPOBEICHUU U
MHTEpIpeTaluu
PE3YJIBTATOB OIBITOB U
adHaJIN3€ JOIIOJIHUTCIIbHBIX
MCTOYHUKOB HH(OpMAIUH
0 TeMe

2.3

OnTuka

10

https://m.edsoo.ru/TUPOI

URXM

N3yuenue saBneHus
IIOJIHOT'O BHYTPEHHETO
OTpaXeHHUs, €ro
IIPUMEHEHHUS B CBETOBO/IE.
N3yuenue moaenen
MHUKPOCKOIIa, TEJIECKOTIA.
[lonyyenue cnexrpa ¢
MTOMOUIbIO TIPU3MBI U
TU(PPaKIMOHHON PELIETKH.
W3mepenue nokazaresns
MIPEJIOMJICHHUS CTEKJIa.
Hccnenosanue cBOUCTB
N300paKeHUl B IMH3aX.
OOBsicHEHHE PUHITUIIOB
JEUCTBUS U YCIIOBUU
0€3011aCHOTr0 MPUMEHEHUS
OYKOB, JIYIIBI,
(dboToanmapara,
IIPOEKIIMOHHOIO aImapara,
MHUKPOCKOIIA, TEJIECKOTIA,
BOJIOKOHHOM OITHKH,



https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/TUP0IURXM

TUGPaKIMOHHOMN PEIIeTKH,
nojsipouna. Pemenne
pacyeTHBIX 3aJa4 ¢ IBHO
3aJaHHOM (pu3nuecko
MOJIEJIBIO C
HCIIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U
(hopMyIT TeOMETPHUIECKON
ontuku. [locrpoenne n
oIMcaHue N300pakeHus,
C03/1aBa€MOr0 MJIOCKUM
3€pKaJIOM, TOHKOW JIMH301.
Paccmotpenue npenenos
IIPUMEHUMOCTH
reOMETPHUUECKON ONTUKH.
Pacno3naBanue
(bUBUYECKUX SBJICHUH B
OIBITAX U OKpYXKarolen
KHU3HU: IPSIMOJIMHEWHHOE
pacnpocTpaHEeHHUE CBETA,
OTpakeHUe, IpeJOMJIICHHE,
uHTepdepeHus,
TUQpakIus U MO pU3aLus
CBETa, IUCIIEPCHUS CBETA.
N3yuenue ycioBuii
HaOJII0/ICHUST MAKCUMYMOB
Y MHHUMYMOB B
UHTEPPEPEHITMOHHON
KapTUHE OT JIBYX
cuH(pa3HBIX KOT€PEHTHBIX




HCTOYHHKOB. Y CJIOBHE
HaOJIFOIeHNS TJIABHBIX
MaKCUMYMOB MU TaJICHUN
MOHOXPOMAaTHYECKOTO
cBeTa Ha TU(PAKIIMOHHYIO
pelieTky. AHanu3
ONTHYECKHUX SIBICHUM C
HCIIOIb30BaHUEM 3aKOHOB:
3aKOH MPSIMOJIMHEMHOTO
pacrpoCTpaHEeHUs CBETA,
3aKOHBI OTPAKEHHUS CBETA,
3aKOHBI MPEJTOMIICHHUSI
cBera. Onucanue
ONTUYECKUX SIBICHUM C
HCITOJIb30BaHUEM
(hUBUYECKUX BEITUYHH:
(hOoKyCHOE pacCTOSIHHE U
OIITHYCCKAs CUJIa JIUH3EI

Htoro no pazneny

24

Pa3zaen 3. OCHOBBI CIIEITMAJIBHOM

TEOPUU OTHOCHUTEJIBHOCTH

3.1

OCHOBEI cIIelIMaIbHON
TEOpPUH
OTHOCUTCJIBbHOCTH

https://m.edsoo.ru/AQUC

0VDK2

Pemenne kaueCTBEHHBIX
3a71a4 C OMOpOH Ha
HU3YYECHHBIEC TTOCTYJIAThI
CTO. Ucnonp3oBanue
MHPOPMAIIMOHHBIX
TEXHOJIOTHH JJIs IIOMCKa,
CTPYKTYPUPOBAHMUS,
HWHTEPIPETAUU U
MIpEeACTaBICHUS



https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/A0UC0VDK2

nHpopManuu Tpu
IOJATOTOBKE COOOIIEHUHN O
IpaHUIaX PUMEHUMOCTH
KJIACCUYECKON MEXaHUKHU U
ocHoBax CTO

Wroro no pazueny 4

Pa3znen 4. KBAHTOBAS ®PU3UKA

HaOmroneuune
dhoTorddekra Ha
YCTaHOBKE C LIMHKOBOU
mnactuHou. MccnemoBanme
3aKOHOB BHEIITHETO
dhoTtorddexra.
OO0bBsACHEHHE OCHOBHBIX
MPUHLIUIIOB AEHCTBUS
TEXHUYECKUX YCTPOICTB,
TaKHX Kak: (OTo37IeMEHT,
DeMEHTHI KBAHTOBOU https://m.edsoo.ru/8WQV | dortogaTuuk, CoMHEYHAS

4.1
ONTHUKHU 0 AWQORS Oatapesi, CBETOJUO; U

YCIIOBUH MX O€30MacHOTO
MIPUMEHECHHUS B
MPaAKTHYECKON KU3HH.
Pemenue pacueTHbIx 3a/1a4
C SBHO 3aJIaHHOU
(U3NIECKO MOJIETIBIO C
KCIIOJIb30BaHHEM
OCHOBHBIX 3aKOHOB U
(hopmys KBaHTOBOM
onrtuku. Pemenne



https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/8W0VAWQRS

KaueCTBEHHBIX 3aJ1a4 C
ONOpOI HA U3YYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH
KBaHTOBOM ONTHKHU.
PacnoznaBanue
(hbU3UYECKUX SBJICHUN B
y4€OHBIX OIBITAX:
(hOTOAIEKTPUICCKUT
a¢dekT, cBeToBOE
nasienue. Onucanue
M3YYEHHBIX KBAaHTOBBIX
SIBJIEHUI W MPOLIECCOB C
UCTIOJIb30BaHUEM
(bU3NYEeCKUX BEITUYUH:
CKOPOCTh
ANEKTPOMArHUTHBIX BOJIH,
JUTMHA BOJTHBI M 9acTOTa
CBETa, DHEPTHUS U UMITYJIbC
¢doToHa.

4.2

Ctpoenue aToma

https://m.edsoo.ru/HSBE

AOOQEA

N3ydenue mosienu omnsita
Pezepdopna. IlpoBenenue
JKCIIEPUMEHTA T10
HaAOJIIOICHUIO JTMHEHYATOTO
cnekrpa. OueHka
a0COJIOTHBIX U
OTHOCHUTEIBbHBIX
MOTPEITHOCTEN U3MEPEHUI
(bU3NYEeCKUX BETUYMH.
N3ydenue monenu atoma:
Tomcona, nnaHeTapHoi



https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/HSBEAO0EA

MOJIENT aTOMa, MOZEIIN
atoma bopa. U3yuenne
CIIEKTpa YPOBHEUN S3HEPTUU
aToma BOJIOpO/Jia.
OObscHeHNEe TPUHIIUIIOB
JIEUCTBUA U YCIOBUI
0€30MacHOr0 NPUMEHEHUs
CIIEKTPOCKOIIa, JIa3epa,
KBaHTOBOT'O KOMITBIOTEPA.
Pemmenne kauecTBEeHHBIX
3a/1a4 ¢ OMOpoii Ha
M3y4YEHHBIC 3aKOHBI,
3aKOHOMEPHOCTHU U
(buznueckue BICHUS 110
TeMe «CTpoeHHe aToMay.
Pacno3naBanue
(bUBUYECKUX SBJICHUH B
y4eOHBIX OMBITaX:
BO3HUKHOBEHHE
JTUHEIYaToro crexkTpa
W3y4YeHHs. AHaIU3
KBaHTOBBIX ITPOIIECCOB U
SIBJICHUU C
HCIIO0JIb30BaHUEM
noctynaroB bopa.

4.3

ATOMHOE PO

https://m.edso0.ru/97MC

9DZXQ

N3ydenue sKCepuMeHTOB,
JTIOKa3bIBAIOIITUX
CJI0KHOCTb CTPOEHUS
aTOMHOTO SApa.
HccnenoBanue TpekoB



https://m.edsoo.ru/97MC9DZXQ
https://m.edsoo.ru/97MC9DZXQ

yacTull (110 TOTOBBIM
¢dotorpadusim). U3yuenue
SIIEPHBIX CUJI, SIIEPHBIX
peakuuii CUHTE3a U
pacnaza, TEpMOsIAEPHOTO
cunre3a. Mzyuenue
HYKJIOHHOW MOJIENIH sIApa
I'eitzenOepra-lBaneHko.
OOBsicHeHHE YyCTpOHCTBA U
IIPUMEHEHUS TO3UMETPA,
Kkamepsl Bunbcona,
SIIEPHOTO PeaKTopa,
aTOMHOU 00MOBI. Pemenue
3a/1a4 ¢ OIOpOM Ha
MOJIy4YeHHbIC 3HAHUS, B T.4.
0 3aps/ie ¥ MaCCOBOM
quclie sapa.
Pacno3naBanue
(Gu3NYEeCKUX SIBICHUI B
y4eOHBIX OIBITAaX U B
OKpY>KaroIleu >KMU3HU:
€CTECTBEHHAs U
HCKYCCTBEHHAsI
PaaroaKTUBHOCTD.
Onucanne KBaHTOBBIX
SIBJICHUI U MPOLIECCOB C
HCII0JIb30BaHUEM
(bU3NIEeCKUX BETMYNH:
IIEpHOoJ MoIypacnaza,
SHEPTHsl CBSI3H ATOMHBIX




anep, nedekt Macchl aapa.
AHaIIN3 POIECCOB U
SIBJIEHUM C
HCII0JIb30BAaHUEM 3aKOHOB
U TIOCTYJIATOB: 3aKOH
COXpaHEHMUsI
ANEKTPUYECKOTO 3aps/a,
3aKOH COXPaHEHUs
MaccOBOT0 YHUCIIA,
noctynatel bopa, 3akoH
pazloaKTUBHOIO pacnaja.
VYyactue B pabore
KpYIJIOrO CTOJNa
«DyH1aMEeHTaIbHbIE
B3aUMOJICHCTBUS.
Enunctso
(buznuecKkokapTHHBI
Mupay. Mcnons3oBanue
MH(POPMALIMOHHBIX
TEXHOJIOTUH JUIsl TOMCKA,
CTPYKTYpUPOBaHUs,
UHTEPIIpETalNU U
IIPEICTABICHUS
uHpOpMaLIUU IPU
MOJITOTOBKE COOOILEHUH 0
IIPUMEHEHUH 3aKOHOB
KBaHTOBOH (U3UKHU B
TEXHHUKE U TEXHOJIOTHUSX,
9KOJIOTMYECKUX ACTIEKTaxX
SJIEPHOM SHEPTETUKHU.




Wroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMHUHU U ACTPODPU3IUKU

51 DIEMEHTBI ACTPOHOMHHU
' ¥ acTPODHU3HUKH

https://m.edsoo.ru/3EOD

6KXI19

IToxroroBka cooOLEHNHA
00 sTamnax pa3BUTHSA
aCTPOHOMUHU, O
MPUKIIATHOM U
MHPOBO33PEHUECKOM
3HAYEHUHU ACTPOHOMMUH, O
METO/1aX MOJYyYEHHUS
Hay4HBIX
ACTPOHOMHUYECKUX 3HAHUMU,
OTKPBITUSAX B COBPEMEHHOMN
actpoHomuu. M3yuenue
COBPEMEHHBIX
MIPEACTABIECHUN O
MIPOUCXOKIACHUHU U
sBoJito1un CoJiHIa 1
3Be31. M3ydyenue Tumnos
rajakTHK, paJuoralakTHK
1 KBa3apoB. M3ydyenue
JBIKEHUS HEOCCHBIX Tell,
SBOJIIOIUY 3BE3] U
Bcenennoii, mporeccos,
MPOUCXOASAIIMX B 3BE3/1aX,
B 3BE3IHBIX CHCTEMaX, B
MEXKTAJIAKTUYECKOU Cpene,
MacIITaOHOM CTPYKTYpPBI
Bcenennoii. O0bsICHEHHE
pacmmpenus: Beenennoi



https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/3EOD6KXI9

Ha OCHOBE 3aKOHa Xa00Ja.
IToxroroBka K
00CYXJIEHUIO HEPEIICHHBIX
mpo0JIeM acTPOHOMHUH.
[IpoBenenue HaOMIOACHUIA
HEBOOPYKEHHBIM TJIa30M C
HCIIOIL30BaHUEM
KOMITBIOTEPHBIX
MIPUJIOKEHUN 1S
OTIpeieNIeHuUs TTOJI0KEHHUS
HEOECHBIX 00BHEKTOB Ha
KOHKPETHYIO JIaTy:
OCHOBHEIE CO3BE3IHS
CeBepHoro nomymapus u
spkue 3Be31bl. [IpoBenenue
HaOJIIOIEHUH B TEJIECKOII
Jlynsl, mmanet, MiiedHoro
Ilytn. Yuacrtue B
JUCKYCCHUU O HEePEIIeHHBIX
npo0JieMax aCTpOHOMHUH.

Uroro no pazgeny

7

Pa3nea 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 O0o0mraro1ee
' MIOBTOPEHHE

https://m.edsoo.ru/0O2JE

GZCIM

VYyactue B JUCKYCCUU O
poyii pu3UKH U
ACTPOHOMHUU B PA3THUHBIX
cdepax AesITeNbHOCTU
yenoBeka. [logroroska
COOOIIIEHU O MECTE
(bu3nYecKoil KapTHUHBI



https://m.edsoo.ru/O2JEGZCIM
https://m.edsoo.ru/O2JEGZCIM

MUpa B psAly COBPEMEHHBIX
MPEJICTABIECHUNA O IPUPOJIE.
Beinonnenne yaeOHbIX
3aJaHuH,
J€MOHCTPHUPYIOLIHX
OCBOEHHME OCHOBHBIX
MOHSTHH, (PU3HUUECKUX
BEJIMYMH U 3aKOHOB Kypca
¢uzuku 10-11 xnaccon

Hroro no pazueny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME







ITOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoandecTBO yacoB 3 N
JIEKTPOHHDbIE {H(PPOBLIE
Nen/m | Tema ypoka Konrpoabubie | IIpakTHueckue P P
Bcero o0pa3oBaTe/IbHbIE pecypchl
padoTsbI padoThbI

D — .H

1 VISHIG T HayKa O HPHPOAC. TayiHble 1 https://m.eds00.ru/Y XGQSPM1P
METO/IbI TIO3HAHUS OKPYKAIOIIETO MUPa
Poine 1 MecTO Gu3uku B hopMupoOBaHUH

2 COBPEMEHHOM HAyYHOM KapTHHBI MUPA, B 1 https://m.edso00.ru/8HSXWFFVO
MPAaKTUYECKOMN EATEIIbHOCTH JIFOICH
MexaHnudueckoe OBUKECHUE.
0]

3 THOCHTCILHOCTE MEXAHMHCCKOTO 1 httDSZ//m.EdSOO.I’U/RSOAOVSZX
newkenus. [lepemernienne, CKOPOCTb,
YCKOpEeHHE

4 PaBHOMEpHOE TPSMOIIMHEHHOE TBUKCHHE 1 https://m.edsoo.ru/L8IPY2JEZ
P o

5 ABHOYCKOPCHHOC NPAMOTHHCHIOC 1 https://m.edsoo.ru/MDIDKJOUB
IBU)KEHUE
CB00 Y

6 BODOAHOE TAICHHE. Y CKOpEHHe 1 https://m.eds00.ru/MXPLZIX8]
CBOOOIHOTO MadEHUS
K i .

7 pI/IBOJ'II/IHeI/II—iOG ABIDRCHHC I[BI/I)KCHI/IC 1 https://m.edsoo.ru/TFLJ2C4DN
MaTepHUaIbHON TOUKHU 110 OKPYKHOCTH
[Tpunaumn otHOcuTENbHOCTH ["anumes.

8 WueprpaabHble CHCTEMBI OTCYETA. 1 https://m.edso0.ru/J6QY7N3WN
[TepBsIii 3ak0H HeroTOHA
Macca tena. Cuna. [puniun

9 CYIEPIO3UINU CHI. BTopoii 3akoH 1 https://m.edsoo.ru/BVTNWTAQH
HproTona ayist MaTepuaibHOM TOUKH
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10

Tpetuii 3akon Herotona nist
MaTepHaIbHBIX TOUEK

https://m.edsoo.ru/JYL414UAN

11

3akoH BceMHUpHOro TAroreHus. Cuna
TskecTH. [lepBas kocMHuueckasi CKOpOCThb

https://m.edsoo.ru/D13D593MU

12

Cuna ynpyroctu. 3akoH ['yka. Bec tena

https://m.edsoo.ru/RILVEXEQD

13

Cuna tpenus. Koapdunuenrt tpenus.
Cuia conpoTHBIICHUS TIPH IBM)KEHUH Tea
B JKUJIKOCTH HJIU rase

https://m.edsoo.ru/UZBUPCM5M

14

[ToctynarenbHO€ U BpamareJabHOE
JBIDKEHUE a0COJIFOTHO TBEPIOTO Tea.
Mowment cumbl. IIneuo cunsl. Ycnosus
paBHOBECHS TBEPLOIO TENa

https://m.edsoo.ru/IDOAU40TS

15

Nmritynbc MaTepuaibHOW TOYKH, CUCTEMBI
MaTepuaIbHBIX TOUeK. IMITyIbC CHITBI.
3aKOH COXpaHEHUs UMITYJIbCA.
PeaktuBHOE IBMKCHHE

https://m.edso0.ru/M5JOTKNWC

16

Pa6ora u momrHOCTh cuibl. Knunetndeckas
SHEprus MarepuaabHON Touku. Teopema
00 U3MEHEHUU KUHETHUECKOW SHEPrun

https://m.edsoo.ru/J1VV59L.28B

17

[TorenumnanwsHas sueprud. [loreHmanbHas
SHEPrus ynpyro neGopMupoBaHHON
npyxuHsbl. [loTeHManbHas SHeprus Tena
BOJIM3H MMOBEPXHOCTH 3EMITH

https://m.edsoo.ru/RNEXJW4KF

18

[ToTeHnManbHBIC U HETIOTCHITMATLHBIC
cwibl. CBsi3b paObOTHI HEMOTEHITMATBHBIX
CHWJI C U3MEHEHUEM MEXaHHYECKOM
SHEPTHU CUCTEMBI TEIl. 3aKOH COXPAHEHUS
MEXaHUYECKON SHEPTUU

https://m.edso00.ru/DA3QVTOXQ



https://m.edsoo.ru/JYL4I4UAN
https://m.edsoo.ru/D13D593MU
https://m.edsoo.ru/RILVFXEQD
https://m.edsoo.ru/UZBUPCM5M
https://m.edsoo.ru/ID0AU40TS
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19

Jlaboparopuas pabota «lccrnenoBanue
CBSI31 PAOOTHI CHIIBI C HI3MEHEHHEM
MEXaHWYECKOW HHEPrUu Teja Ha MpuMepe
PaCTSKEHUS PE3MHOBOIO JKI'yTa)

https://m.edsoo.ru/W1R4R88UG

20

KoHnTtpoinbHas paboTa o Teme
«Kunematuka. [{uaamuka. 3aKOHBI
COXPAaHCHUSA B MCXaHUKEY

https://m.edsoo.ru/LNM6EK6YY

21

OCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYEeCKOU Teopuu. bpoyHOBCcKoe
newkenue. dubdysus

https://m.edsoo.ru/OEY9VYU2B

22

Xapaktep IBUKEHUS U B3AUMOACHCTBUS
yacTull BeuiecTsa. Moenu cCTpoeHust
ra3oB, )KMJIKOCTEU U TBEPIBIX TN

https://m.edsoo.ru/AUV2ZDR3X

23

Macca monekyn. KonudecTBo BeriecTsa.
[TocTostHHast ABoraapo

https://m.edsoo.ru/FL1BAQD13

24

TemnoBoe paBHOBecue. Temnepatypa u €€
nsmepenue. [lkana remneparyp Llenscus

https://m.edsoo.ru/WPNY6QAS8Z

25

WUneanpusiii raz B MKT. OcHOBHOE
ypaBuenue MKT

https://m.edsoo.ru/UKJFVSBZ0O

26

AOcomoTHas TeMIlepaTypa Kak Mepa
CPEIHEN KUHETUYECKON YHEPTUU
IBUKCHHS MOJIEKYJl. Y paBHEHHE
MeunneneeBa-Kianeipona

https://m.edsoo.ru/BXUDVDG2F

27

3akoH JlanmpToHa. ["a30BbIC 3aKOHBI

https://m.edsoo.ru/Y3WBG66I3A

28

Jlaboparopnas pabota «lccrnenoBanue
3aBHUCHUMOCTH MEXy MapameTpaMu
COCTOSIHUS pa3peKEHHOTO ra3ay

https://m.edso0.ru/35DBLKT96

29

I/I30Hp0ueccm B MACAaJIbHOM ra3€ u ux

https://m.edso0.ru/0ZJ3KZNJ5
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rpaduyeckoe npeacTaBieHUuE

BryTtpenussa sHeprus

TEPMOJUHAMHUYECKON CHCTEMBI H CITIOCOOBI

30 e€ m3Menenua. KonmuecTBo TEILIOTHI U https://m.edso0.ru/9JOITVXI8
pabota. BHyTpeHHsIs SHEprHst
OJJHOATOMHOT'O UJI€AJIBHOTO ra3a

31 Bubl Temonepenaun https://m.edso0.ru/36JJI120W9
VienbHas TEIUIOEMKOCTh BEILIECTBA.

32 KosmdecTBo TEIIOTHI IpH https://m.edsoo0.ru/5K3Y4H86 L
Teronepenaye. AauabaTHbIN MpoIiece
H o

33 CPBLIHL SAKOH TEPMOANHAMUIH 1 Ero https://m.eds00.ru/2HO6R3GAS
NPUMEHEHHE K H30IPOoIeccam

34 HCOGP?THMOCTB HPOLECCOB B HPHPOE. https://m.eds00.ru/S85LWDFT8
Bropoii 3ak0H TepMOAMHAMUKI
[Tpuuauun aevicteus u KII TernmoBoi

35 https://m.edsoo.ru/DLCDEAAUC
MAILWHBI

36 [uxn Kapuo u ero KIT/ https://m.edsoo.ru/4AXPSAQV7M

37 JKONOIHHECKHE MPOOCMEI https://m.eds00.ru/PO7ZMYMSI
TETUIOPHEPTETHKH
O6o06maromuit ypok «MoJexyspHas

38 https://m.edsoo.ru/9EKZ0DDWP
¢usrka. OCHOBBI TEPMOTHHAMHKI
Kontponbhas paboTa o teme

39 «MonekymnsipHas puzrka. OCHOBBI https://m.edsoo.ru/RCARYEGZX
TEPMOTHHAMHUKH

40 HapoobpasoBasiue 1 KOHACHCALHS. https://m.eds00.ru/X48Q078EE
Vcnapenre u KUIeHue
Al

41 OcomOTHAs i OTHOCHTEbHAS https://m.eds00.ru/98HVAEBMM

BIIYKHOCTH BO3Ayxa. HaceleHHbIM nap



https://m.edsoo.ru/9JQITVXI8
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TBépnoe Teno. Kpucramimyeckue u
amopdHbIe Tea. AHU30TPOIIHS CBOMCTB

42 https://m.edsoo.ru/JIXFWLMZNK
KpUCTasIOB. JKUIKKHe KPUCTAILIBL.
CoBpeMeHHbBIC MaTEpUAITbI

43 [lnaperine i kpucTammM3ANIA. ¥ AeMbHAs https://m.eds00.ru/OX117G6MR
TerioTa riasieHus. Cyonmumanus

44 YpaBHEHHE TEIUIOBOTO OajlaHca https://m.edsoo.ru/0lUXGN211

45 3HCKTpI/I3aI_II/I$I e 9HeKTquCCKHﬁ https://m.edso00.ru/QJ2S7TWSBM
3apsi. J[Ba BU/Ia JIEKTPUUYCSCKUX 3aPsIOB
[TpOBOHUKY, AUIICKTPUKH U

46 MOJTYIIPOBOTHHKH. 3aKOH COXPaHCHHS https://m.edsoo.ru/F3YVPQUYH
JIEKTPUUYECKOTO 3apsiia

47 BBaHMOHfﬁCTBHe SAPALOB. 3axon Kyroua. https://m.eds00.ru/5U3BUOTHH
TodeuHbIi AIEKTPUIECKUI 3apsi
Hanpsk€HHOCTD 3JCKTPUIECKOTO OIS,

48 [TpuHIHTI CYTIEPTIO3UIINH AIEKTPUICCKUX https://m.edsoo.ru/9IKAWD2V6
nosiedt. JInaum HanpsHKEHHOCTH

49 Pabota cui1 371eKTpOoCTaTHIECKOTO MOJIS. https://m.eds00.ru/\VOPDIASL
[Torenmman. Pa3HOCTh MOTEHIMAIIOB
ITpOBOHUKY U AUDIICKTPUKH B

50 ANEKTPOCTATUYECKOM IOJIE. https://m.edso0.ru/12P2S53127
JInsnexTpudeckasi MpOHUIIAeMOCTh

51 DnekrpoémkocTts. Konmencatop https://m.edsoo.ru/BI1UPRD52W
DNEeKTPOEMKOCTH MIIOCKOTO

52 KOHCHCATOpa. DHEPTHUs 3apSKSHHOTO https://m.edsoo.ru/XPUKP82V8
KOHJICHCATOpa
Jlaboparopnas pabora "M3mepenue

53 https://m.edsoo.ru/PBGM4F845

ANEKTPOEMKOCTH KOHAEHCaTopa'



https://m.edsoo.ru/JXFWLMZNK
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54

[IpuHIMD AEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMHPOBAIBHOTO
amnmapara, CTpyMHOI0 IIpUHTEpa.
DeKTpocTaTHUECKas 3allnTa.
3a3emiieHHe IEKTPONPUOOPOB

https://m.edsoo.ru/H3Q9PNHYY

55

DIIEKTPUYECKUH TOK, YCIOBUS €0
cymectBoBanus. [locrosinublil Tok. Cuna
toka. Hampsixenue. ConpoTuBiieHue.
3akon OMa it yyacTKa 1enu

https://m.edso0.ru/D6Y72A4B7

56

[TocnenoBarenbHOE, TApaLICIbHOE,
CMEIIaHHOE COeIMHEHHE TIPOBOIHHKOB.
Jlaboparopnast padota «/3y4yeHue
CMEIIAaHHOTO COCIMHEHHS PE3UCTOPOBY

0.5

https://m.edso0.ru/SLKT3UPUR

57

PaboTta 1 MOIITHOCTH AIIEKTPUUECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

https://m.edsoo.ru/LESHA2A3M

58

3axon OMa 11 MOJIHOM (3aMKHYTOM)
anexTpudeckon nenu. Koporkoe
3ambIkaHue. JlabopaTopHas pabota
«M3mepenune D/IC ucTouyHUKA TOKA U €TO
BHYTPEHHETO COMTPOTHBIICHHSI»

0.5

https://m.edsoo.ru/YN5BF7PBS

59

PesepBHblii ypok. KonTposibHas padota no
Teme "DneKkTpoauHaMuka' /
Bcepoccuiickas nmpoBepouHas paboTa

https://m.edsoo.ru/MEFMGEIE5SX

60

O600maromuii ypok «JIeKTpOINHAMUKAY
/ Bcepoccuiickast mpoBepodHasi paboTa

https://m.edsoo.ru/P86MDYO07H

61

DNeKTpOHHAas MPOBOJUMOCTB TBEPIBIX
METaJUIOB. 3aBUCUMOCTb COTPOTUBIICHUS
METaJJIOB OT TEMIIEPATypHI.
CBepXnpoBOIUMOCTb

https://m.edsoo.ru/WMNNBQL9H
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62

DNeKTpUYeCKuil TOK B Bakyyme. CBoiicTBa
AJIEKTPOHHBIX MTyYKOB

https://m.edsoo0.ru/4ACCYCJ785

63

[TomympoBOIHUKH, UX COOCTBCHHAS U
npuMecHasi mpoBoAUMOCTh. CBOHCTBA p—
n-niepexona. [ToynmpoBoAHUKOBEIC
PUOOPHI

https://m.edso0.ru/S55A1DQUR

64

DNEKTPUYECKHUM TOK B paCTBOPaX U
pacIuiaBax 3JIEKTPOJIHUTOB.
DIEeKTPONUTHYECKAsT AUCCOLUALIMS.
DIIEKTPOJIN3

https://m.edsoo.ru/QUOQUWV91

65

DNEKTPUYECKHUM TOK B razax.
CamocTosITeIbHBIN U HECAMOCTOATENbHBIIN
paspsa. Mounnus. [1nazma

https://m.edsoo.ru/2VX2KLFQA

66

DnexTpuueckue MpruOophl U yCTPOUCTBA U
WX TIPaKTHYEeCKOe MpuMeHeHue. [IpaBua
TEXHUKHA 0€30MaCHOCTH

https://m.edsoo.ru/KJA02KUP5

67

Konrponbnas pabota o teme
«Qunekrpocraruka. I[locTostHHbIN
AJIEKTpUYeCKU TOK. TOKM B pa3IM4HBIX
cpemax»

https://m.edsoo.ru/PASKIGWP4

68

PesepBHbIil ypok. Q600NN YPOK IO
temaM 10 kiacca

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68



https://m.edsoo.ru/4CCYCJ785
https://m.edsoo.ru/S55A1DQUR
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11 KIIACC

Ne i/

Tema ypoka

KoauuecTBo 4acoB

KoHTpoanHbIe
Bcero P
padoThbI

IIpakTHyeckne
padoThbI

JJ1eKTpOHHbIE HU(POBbLIE
o0pa3oBaTe/IbHbIE pecypchl

ITocTossHHBIE MarHUTHI U KX
B3auMo/ieiicTBUE. MarHuTHOE 10JIe.
Bekrop MarHUTHON MHAYKIUU. JIMHUK
MarHUTHOM UHIYKIIUH

https://m.edsoo.ru/4ADMOY IJN6

MarsutHoe 11oJie IPOBOAHUKA C TOKOM.
OmneiT OpcTena. Bzaumopeiictaue
IIPOBOJHUKOB C TOKOM

https://m.edso00.ru/1L5CT47FX

JlaGopatopHas pabora «3yuenue
MarHUTHOTO TIOJISI KaTYIIKH C TOKOM)

JleiicTBME€ MarHUTHOTO IOJI HA
IPOBOAHMK ¢ ToKoM. Cuita Ammnepa.
JlaGopatopHnas pabora «MccnenoBanue
JEWCTBHSI OCTOSIHHOT'O MarHuTa Ha
pPaMKy C TOKOM»

https://m.edsoo.ru/HGHXLNLRZ

https://m.edsoo.ru/UVHDISEX4

JlelicTBME MAarHUTHOTO MOJIS HA
JBIKYIIYIOCS 3apSKEHHYIO YaCTHULLY.
Cuna Jlopenua. Pabora cuisl Jlopenia

https://m.edsoo.ru/7ABZQGQC9

DnexkTpoMarHuTHas MHAyKuus. [loTok
BEKTOpa MarHuTHOM uHAYyKuu. IC
WHIYKIIUU. 3aKOH 3JIEKTPOMarHuTHOM
nHaykuuu Papanes

https://m.edsoo.ru/\VA26C9C3J

JlaboparopHnas pabota «lccnenoBanue
SIBJICHUS DJIEKTPOMArHUTHON MHAYKLIUN

https://m.edso0.ru/XZS5MQCBU
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NunykTuBHOCTD. SIBIICHUE
camonnaykiuu. JIC caMOMHIYKIIUH.
DHeprusi MarHUTHOTO TOJIsL KaTYIIKU C
TOKOM. DJIEKTPOMArHuTHOE 1OJIe

https://m.edsoo.ru/EOTONSAEA

Texauueckue yCTpOﬁCTBa Hn ux
IMPUMCHCHHUEC: IIOCTOAHHBIC MarHuThlI,
SJICKTPOMAIrHUThI, 3JICKTPOABUIATCIIb,
YCKOPUTCIIN 3JICMCHTAPHBIX YaCTHII,
HWHAYKIIUOHHAs IICYb

https://m.edsoo.ru/UWNLFA9L6

10

O6o06marommii ypok « MarHuTHOE TOJI€.
DNIeKTPOMAarHUTHAST HHIYKIIHS

https://m.edsoo0.ru/COBO5BGMC

11

KonTtponsHast paboTa 1o teme
«MarauTHoe 1mose. DIeKTpOMarHuTHas
UHIYKIIAS

https://m.edsoo.ru/8X637ELEU

12

CB0OOIHBIE MEXaHUYECKHE KOJICOaHu.
["apmonmueckue KoneOanus. Y paBHEHHE
rapMOHUYECKUX KOoJIeOaHUH.
[peBpaieHne YHEPrUn

https://m.edsoo.ru/9Y6GYWEVP

13

JlabopaTopHast pabota «MccnenoBanue
3aBUCUMOCTH TIEPHOJIa MAJIBIX KOJICOaHMI
T'py3a Ha HUTH OT AJIMHBI HUTHU U MAaCCBI
rpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

KoneGarenpHbiil kKOHTYp. CBOOOTHBIC
AJIEKTPOMArHUTHBIC KOJICOaHUS B
U/IeaIbHOM KOJIe0aTeTbHOM KOHTYPE.
Awnanorus MCKAY MCXaHUYCCKUMU U
AIIEKTPOMATrHUTHBIMU KOJIEOAHUSIMU

https://m.edsoo.ru/H6JCO5BAD

15

®opmyina Tomcona. 3aKOH COXpaHEHUS.
SHEPTHH B HJICATTLHOM KOJIeOaTeIIbHOM

https://m.edsoo.ru/MHNWD2LHU
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https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
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KOHTYpe

16

IIpencraBnenue o 3aTyxaromux
KosieOaHuax. BeHyKIeHHbIE
MexaHudeckue kKonedanus. Pe3onanc.
BeIHYXI€HHbIE 3]1€KTPOMarHUTHbIE
KoJIe0aHus

https://m.edsoo.ru/FMBDWPPG4

17

[TepemennbIif Tok. CUHYCONIAIbHBIN
IIEpPEMEHHBIN TOK. MOIIHOCTH
NIEPEMEHHOT0 TOKa. AMIIIUTYJHOE U
JEHCTBYIOIIEE 3HAYCHUE CHUIIBI TOKA U
HaIPSKEHUS

https://m.edsoo.ru/VDEY XRVUI

18

Tpancdopmarop. [IponsBoacTso,

nepeaava u HOTpe6J'IeHI/Ie BHCKTqueCKOﬁ

SHEpPIruun

https://m.edsoo.ru/1ZWZUL8QK

19

YCeTpolCTBO U MPAaKTUYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO 3BOHKA,

reHeparopa NepeMEHHOr0 TOKa, JIMHHUMI

SJICKTpOINEepeaavd

https://m.edso0.ru/93Z12W400

20

DKOJIOTUYECKHE PUCKH MPHU IPOU3BOJICTBE

annekTposHeprun. Kynsrypa
WCIIOJIb30BaHUs 3JIEKTPOIHEPTUH B
MOBCEIHEBHON KU3HU

https://m.edsoo.ru/3DUNY KWNO

21

MexaHn4yeckue BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuoa. Ckopoctb
pacpoCTpaHEHHUs U ITTMHA BOJIHBI.
HonepeqHLIe 1 NpOJAO0JIbHBIC BOJIHbBI

https://m.edsoo.ru/W2XBOR3HJ

22

3ByK. CKOpOCTh 3ByKa. [ pOMKOCTBH 3BYKA.

BricoTa Tona. Tem0Op 3ByKa

https://m.edso0.ru/Z8270Q6V70
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23

ONeKTpOMarHuTHbHIE BOJIHBL, UX CBOWCTBA
u ckopocTb. [IIkana 3meKTpOMarHuTHbIX
BOJIH

https://m.edsoo.ru/SWB57C06X

24

[TpUHIUTIBI PAANOCBS3U U TEJICBUACHHUS.
Pa3zButune cpeacTs cBsa3u. Paguonokanus

https://m.edso00.ru/2WQTSLGLV

25

Kontponbnas padota «Konebanus u
BOJIHBD)

https://m.edsoo.ru/IHURONS80OB

26

[IpsimonuHetHOE pacpoCTpaHEHUE CBETA
B OJHOPOJHOM cpene. ToueuHslit
HMCTOYHUK cBeTa. JIyd cBera

https://m.edsoo.ru/HUF74NDOW

27

OTtpakeHue cBeTa. 3aKOHbI OTPAKEHUS
cgeta. [loctpoenue n3obpaxeHuii B
IUIOCKOM 3€pKalie

https://m.edsoo.ru/AIMBKQOM22Z

28

[Ipenomnenue ceta. [lonHoe BHyTpeHHEE
oTrpaxkeHue. [IpeenpHplil yron mojaHoro
BHYTPEHHETO OTPaKEHUS

https://m.edso00.ru/V49RISTRN

29

Jlaboparopnas pabota «3mepenue
MIOKa3aTesIs IIPEJIOMIICHHSI CTEKIIa

https://m.edso0.ru/JO2E1M1DQ

30

JIunzel. [loctpoenue nzobpaxeHuii B
nuH3e. Popmysia TOHKOU JIMH3HI.
YBenndueHue JuH3bI

https://m.edsoo.ru/W2MMS9KJC

31

JlaboparopHnas pabota «lccnenoanue
CBOMCTB M300paXCHUH B JIMH3AX)

https://m.edso0.ru/Q1ZCMW980

32

Hucniepcust cBeta. ClloKHBIA COCTaB
6enoro ceta. L{get. JlabopaTtopHas
pabota «HabmroneHue aucnepcun cBeTa

https://m.edsoo.ru/K9OWVKE11

33

WNurtepdepennus ceeta. udpakmms
cBera. Jludpakunonnas pemeérka

https://m.edsoo.ru/C8LCRSEJI
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34

IToriepe4HOCTh CBETOBBIX BOJIH.
Ionapu3anus ceera

https://m.edso0.ru/Q2118XY0J

35

OnTrueckue NpuOOpPHI U YCTPOMCTBA U
yCIIOBUS UX O€30MaCHOr0 MPUMEHEHHUS

https://m.edso00.ru/M5127JYGT

36

['paHuIbI TPUMEHNMOCTH KIACCUYECKOM
MexaHuKH. [TocTymnarel cnenuanbHOM
TEOPUH OTHOCUTEIBHOCTH

https://m.edsoo.ru/PS§GB9FJ5N

37

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH.
3ame/JIeHre BPEMEHHU U COKpAILIEHUE
JUTHHBI

https://m.edsoo.ru/OVLMCNG6B2

38

OHeprusi U UMIYIbC PENATUBUCTCKOM
gacTulbl. CBS3b MacChl ¢ SHEPrUEH U
UMITYJIbCOM. DHEPTHUs TOKOS

https://m.edso0.ru/190Z2Y4BUB

39

KontponbHas padota «Ontuka. OCHOBBI
CIIEIIUATTEHON TEOPHUH OTHOCUTEITLHOCTH

https://m.edso0.ru/L8689JPLI

40

®otonbl. opmyna [lnanka. Dueprus u
UMIYyIbC POTOHA

https://m.edsoo.ru/ZL6P16LAQ

41

OTKpBITHE U UCCIICIOBAHNE
dotorddekra. Onbiter A. I'. CTonerosa

https://m.edso00.ru/PGL5XXSRO

42

3akonsl porodddexra. YpaBHeHHE
Ounireitna i porospdexra. «KpacHas
rpanuiay Gorodddexra

https://m.edsoo0.ru/YLCK770G8

43

JaBnenue ceeta. Onbrtel I1. H. JIeGenena.
XuMHryeckoe JIeCTBHE CBETA

https://m.edsoo.ru/EGO6ZQ1SA

44

TexHuueckue ycTpoucTsa u
MPaKTHYECKOe MPUMEHEHHE:
dboTodMeMEeHT, (HOTOIATIYNK, COTHEUHAS
OaTapest, CBETOINO/

https://m.edsoo.ru/UFQODRSL5M



https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
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https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M

45

Penrtenue 3agad mo teMe «DJIEMEHTEI
KBAaHTOBOW OIITHUKW»

https://m.edsoo.ru/ZE73A67B1

46

Monens atoma Tomcona. OIBITE
Pesepdopna mo paccestHUIO (-4aCcTHIL.
[Imanerapnast Mozenb aToMa

https://m.edsoo.ru/FIC11POHN

47

IToctynater bopa

https://m.edso0.ru/6 X7GFHZ9X

48

W3nydenue u noryomeHne (GoToHOB Mpu
Iepexo/ie aToMa ¢ OAHOTO YPOBHS
SHEPTUM Ha Ipyrou. Buasl criekTpos

https://m.edsoo.ru/NN8BHZY BE

49

Bonnosrie cBoiicTBa yacTull. BoiHEI 1€
Bbpoiinsa. KopnyckynsspHO-BOTHOBOM
nyann3M. CIIOHTaHHOE U BBIHYKICHHOE
U3JIy4eHHE

https://m.edso0.ru/J710TLFCO

50

OTKpBITHE PAAMOAKTUBHOCTH. OIBITHI
Pesepdopaa mo onpexneneHuto cocrana
PaarnOaKTUBHOTI'O U3TYUCHUA

https://m.edsoo.ru/TSJFUU3TP

o1

CgoiicTBa anb(da-, 6era-, ramma-
u3ydeHus. BimsHue palnoaKTHBHOCTH
Ha JKUBBIC OPTaHU3MBI

https://m.edsoo.ru/UOIRQS0Z5

52

OTKpBITHE IPOTOHA U HEUTPOHA.
W3otonsl. Anbda-pacnan. DIEeKTPOHHBIH
Y TIO3UTPOHHBIN OeTa-pacma. ['amma-
U3ITy4eHHe

https://m.edsoo.ru/H2XIHOG3E

53

DHeprust CBA3M HyKJIOHOB B siIpe.
Snepusle peakuuu. S nepHbIi peakTop.
[TpoGneMbl, NepCHEeKTHBBI, SKOJTOIMUECKUE
ACIEKTBI SIIEPHON SHEPTETUKU

https://m.edsoo.ru/CFJYJSSIG

54

OnemeHTapHble yacTUIbl. OTKpBITHE

https://m.edsoo.ru/SUC62U40A



https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE
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https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/SUC62U4OA

no3uTpoHa. MeTo bl HaOMI0ICHUS U
PErUCTPALIMM 3JIEMEHTAPHBIX YaCTHUL.
Kpymibii cton «PyHaaMeHTalbHbIE
B3anMoeiicTBus. EAMHCTBO dusznueckoii
KapTUHBI MUPA»

55

OTansl pa3BUTHSA aCTPOHOMMH.
[TpuknagHoe 1 MUPOBO33PEHUYECKOE
3HaUYCHHUE acCTpOHOMHUHU. By 3BE31HOTO
Heba. Co3Be3nus, sipKue 3BE3/b,
IUTAHETHI, UX BUIUMOE JIBHJKEHUE.
Conneynas cucrema

https://m.edso0.ru/5PXS219VY

56

Connue. ConHevHas aKTUBHOCTb.
HcTtounuk 3neprun ConHua u 3B€37

https://m.edsoo.ru/1JZR54JA0

57

3BE37bI, UX OCHOBHBIE XapaKTEPUCTHUKHU.
3BE3bI INIABHOU IIOCIIEA0BATEIHOCTH.
BnyTtpeHHee cTpoenue 3BE3 .
CoBpemeHHbIE TIPEACTABIECHUS O
IIPOUCXOXKAEHUM U dBomonnu ConHua u
3BE3N

https://m.edsoo.ru/GGD3W74Z0

58

Muneunsii Iyt — Hama ["anakruka.
[lonoxenue u nBmxenue CosHua B
lNanaktuke. 'amakruku. YEpHBbIE ABIPHI B
Alpax TalaKTUK

https://m.edsoo.ru/L2U4S1HU2

59

Bcenennas. PasOeranue rajiakTuk.
Teopwust bosbmoro B3pseiBa. PennkroBoe
u3nydeHue. MerarajgakTuka

https://m.edsoo.ru/9IWRLVWNN

60

HepemeHHHe Hp06HeMH ACTPOHOMHHU

https://m.edsoo.ru/LJHNL2MCF

61

KontponbHas paboTta «J1€eMEHTHI
ACTPOHOMMUHU U aCTPOPUIUKI»

https://m.edsoo.ru/TXTTCT488



https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0
https://m.edsoo.ru/GGD3W74Z0
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62

O6o06maromuii ypok. Pois dhusuku u
aCTPOHOMHUH B IKOHOMHUYECKOMH,
TEXHOJIOTHYCCKOM, COLIMAJIbHON 1
ATHUECKOH cdepax NesTeTbHOCTH
YeJIoBeKa

https://m.edsoo.ru/WNJ5CRXYD

63

O6o06marommii ypok. Pois 1 mecto
(U3UKK U ACTPOHOMHHU B COBPEMEHHOM
Hay4HOM KapTUHE MUpa

https://m.edsoo.ru/2PFPB28UF

64

Ob6o6matomuit ypok. Poib puznueckoit
Teopuu B (HOPMHUPOBAHHUH TPEICTABICHUIN
0 pU3NUECKON KapTHHE MHPa

https://m.edsoo.ru/Y29SVPCVR

65

Ob6o6maromuii ypok. Mecto ¢pusndeckoit
KapTUHBI MUpa B 00IIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IPEJICTABICHHUI O IPUPOJIC

https://m.edsoo.ru/LKNUIKHZH

66

PesepBHBIi1 ypok. MarautHoOe 1nosie.
DneKTpOMarHuTHasE UHAYKIHS

https://m.edsoo.ru/EVMFIQTP6

67

PesepBHbIii ypok. OnTrka. OCHOBBI
CHelnHaIbHON TEOPUH OTHOCUTEIBHOCTH

https://m.edsoo.ru/E5S5ABJRKS8L

68

PesepHsriit ypok. KBanroBas ¢usuka.
DneMEeHTBI aCTPOHOMHUU U aCTPOPUUKU

https://m.edsoo.ru/RARQLV0O2]

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68
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IPOBEPSEMBIE TPEGOBAHMS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Kon
NpoBepsieMOro
pe3yJbTara

IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbI CPeHEr0 001ero 00pa3oBaHusl

10.1

JleMoHCTpHpOBaTh Ha MpUMEpax poidb U MecTo (u3uKu B
(GbopMUPOBaHUM COBPEMEHHOW HAy4yHOW KapTHUHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHHKH U TEXHOJIOTH, B MPAKTUUYECKON AESITeNbHOCTU

noaen

10.2

Y4uTHIBaTh TPAHUIIBI IPUMEHEHUSI U3yYEHHBIX (U3MUYECKUX MOJENei:
MaTepuanbHas TOYKa, WHEpIHaIbHas cUCTeMa OTcuéra, aOCOIFOTHO
TBEPIOE TEJO, UICAIBHBIN Ia3; MOAEIU CTPOCHHS Ia30B, KUIAKOCTEU U
TBEPABIX TEJ, TOYEYHBIM DIEKTPUYECKUM 3aps — IpU PELICHUU

(bu3nUecKux 3a1a4

10.3

PacnoznaBath usnueckue sBICHUS (MIPOIECCH) U OOBSICHATH UX HA
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISPHO-KMHETUUYECKOW Teopuun
CTPOEHHS BellecTBA M  JJEKTPOJAMHAMHUKU: pPaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE [BH)KEHHME, CBOOOJHOE MaJIeHHE
Ted, JBUXKEHHE IO OKPY)KHOCTH, WHEpIHs, B3aUMOJAEIHCTBUE TeI;
nupdy3us, OpOyHOBCKOE [BH)KEHHME, CTPOCHHUE IKUAKOCTEH U
TBEPIBIX  TeJlI, W3MEHEHHEe o00béMa Ten TpH  HarpeBaHUU
(oxJakIeHWH), TEIJIOBOE paBHOBECHE, HUCMApeHue, KOHACHCAIus,
MJaBJI€HUE, KpUCTAJUTM3alUsi, KWUIIEHHE, BJIAXXHOCTh BO31yXa,
MOBBIIIICHHE JABJICHUS ra3a MpU ero HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAY IapamMeTpaMH COCTOSIHHSI Tra3a B H30Ipoleccax;

QJICKTpU3aluA TCI, B3aHMO/JICHiICTBHE 3apAaa0B

10.4

OnuceiBaTh MEXaHUYECKOE JIBIKCHHME, HCHONb3Yys (U3NYECKHe
BEJIMYUHBI: KOOPJAMHATA, IIyTh, IIEPEMELIEHUE, CKOPOCThb, YCKOPEHHUE,
Macca Tejla, CWiIa, MMIYJIbC Tella, KUHETHYeCKas DHEeprus,
MOTEHIMAJbHAsT OJHEPrus, MeXaHudeckas pabora, MeXaHU4YecKas
MOIITHOCTh; TIPY ONMCAHHUH MPABHIBHO TPAKTOBATh (PU3NUECKUNA CMBICIT
UCTIOJB3yEeMBIX BEJIWYHMH, WX OOO3HAYCHHS M EJWHUIBI, HAXOJIUTh
(bopMyIbI, CBA3BIBAIONINE JAHHYIO (PH3MUECKYIO BEIHYUHY C IPYTHMHU

BEiInM4YnHaMun

10.5

OnuceIBaTh HU3YUYCHHBIC TCIIJIOBEIC CBOMCTBA TEII M TEIJIOBEIC

ABJICHUSA, MCIIOJIb3Ys (bmnqecm/le BCIIMYMWHBI. JaBJICHHUEC Ta3sa,




TEMIIEpaTypa, CpedHsAs KUHETUYeCKas DHEpPrus XaoTHYECKOIO
IBWKCHUS MOJIEKYJ, CpPEIHEKBaJpaTU4Has CKOPOCTb MOJEKYI,
KOJMYECTBO  TEIUIOTHI, BHYTPEHHss OHeprus, pabota Tra3a,
KO?((UIIMEHT TMOJEe3HOro JEHCTBUS TEIJIOBOIO JBUTATENs; IMpPH
OIIMCaHUU IIPaBUJILHO TPaKTOBAaTh ¢buznueckuit CMBICTI
WCIOJb3YEMBIX BEIMYHMH, MX O0O3HAUEHUS M E€IMHHIBI, HAXOJHUThH
(bOopMyIIBI, CBS3BIBAIOIINE JAHHYIO (PH3UYECKYIO BEJIMYUHY C APYTUMHU

BCJIIMUNHaAM

10.6

OnuceiBaTh H3y4YEHHBIE JJIEKTPUYECKHUE CBOWCTBA BEILIECTBA U
ANIEKTpPUYECKUE  SIBIEHHS  (TpOLECChl), MCMONb3yd (U3HUECKUE
BEJIMYMHBL:  JJIEKTPUYECKUH  3apsii,  DJIEKTpUYECKoe  ToJe,
HaNpsOKEHHOCTh I0JIA, IOTEHLMAJ, Pa3HOCTh IOTEHLUANOB; IpH
OINMCaHUM IPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI HUCIIOJIB3YEMbIX
BEJIMYUH, HX OOO3HA4YEHUs U €JMHUIIBI;, YKa3blBaThb (POPMYIIBI,
CBA3bIBAIOIIME  JIAHHYI0  (U3UYECKYI0 BEJIMYMHY C  JAPYIMMH

BCINMYNHaMN

10.7

aHANIM3UPOBaTh (U3MYECKHUE TIPOLIECChl U  SBJICHHUSA, HCIOJB3YS
¢u3nueckre 3aKOHbI M MPUHIIUIIBL: 3aKOH BCEMUPHOTO Tsrotenus, |, |l
u |1l 3axkonpr HploTOHA, 3aKOH COXpaHEHUS MEXaHHMYECKOW IHEpPruw,
3aKOH COXPaHEHHMSI UMITYJIbCA, IPUHLINI CYNEPIOZULIMU CUJ, IPUHLHII
paBHONpPAaBUs  HMHEPUUAIBHBIX CHCTEM  OTCYETA;  MOJEKYJSPHO-
KUHETUYECKYI0 TEOPUIO CTPOCHUS BELIECTBA, I'a30BbIE 3aKOHBI, CBI3b
CpeHEN KUHETUYECKOM JHEPrUU TEIUIOBOTO JBUKEHUS MOJIEKYJ C
a0COJIFOTHOM TeMIIepaTypou, MepBbI 3aKOH TEPMOJMHAMUKH;, 3aKOH
COXpaHEHHUs DIIEKTPUYECKOro 3apsaa, 3akoH Kyiona; npu 3ToM
pasnuyaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €r0 MaTeMaTHUYeCKOe

BBIp@)KEHHUE U YCJIOBUS (TPaHMIIbI, 00J1aCTH) MPUMEHUMOCTHU

10.8

OOBACHATH OCHOBHBIC MPHUHIUIIBI JEUCTBUS MAalIWH, MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh yCJIOBHS HMX 0€301acHOro

HCIIOJIF30BaHUS B IIOBCETHESBHOM KU3HHU

10.9

BBIMONHATE SKCIEPUMEHTHI 110 UCCIICAOBAHUIO (PU3NICCKUX SIBICHUH U
MIPOIIECCOB C MCITOJIL30BAaHUEM TPSIMBIX U KOCBEHHBIX H3MEPEHHUIA; TIPU
aToM (opMyaupoBaTh MpoOJeMy (3amady) W THUIIOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  MPEIJIOKECHHOTO

O60py,[[OBaHI/I$I, IMPOBOJUTD OIIBIT U (bOpMy.]'II/IpOBaTb BBIBOJBI

10.10

OCYH_IGCTBJ'ISITB NpsAMbI€C W KOCBCHHBIC H3MCPCHUA (I)I/ISI/I"ICCKI/IX
BCJIMYHH; IIPpU 3TOM BLI6I/IpaTL ONTUMAJIBHBIM CIIOCO0 U3MCPCHHUA U

HCIIOJB30BaTh U3BCCTHHIC MCTO/IbI OLICHKNU I'IOl"pGIJ.IHOCTCfI I/IBMCpeHI/Iﬁ




10.11

HccnenoBaTh 3aBHCHUMOCTHU MCKIAY (1)I/I3I/I‘ICCKI/IMI/I BCIIMYUHAMH C
HCIIOJIb30OBAHUECM IIPSAMBIX H3MepeHHfI; pu 35TOM KOHCTPYUPOBATH
YCTAHOBKY, (I)I/IKCI/IPOBB.TB PE3YyIbTaThl HOJ'Iy‘-ICHHOﬁ 3aBUCHUMOCTH
(bI/I3I/IquKI/IX BCJIIMYHUH B BHJC Ta6J'II/II_I ur pa(bI/IKOB, JAC€JIaTb BbIBOAbI 110

pe3yibTaTaM HCCICAOBAHUA

10.12

Cobnromate mpaBwiia 0€30MacHOrO TpyAa IMpH  [POBEIACHUU
UCCIIEIOBAaHUM B paMKax y4eOHOro SKCIepHUMEHTa, Yy4eOHO-
HCCIIEA0BATEIbCKON M NPOEKTHOM JAECATENBHOCTH C HCIOJIB30BAaHUEM

M3MEPHUTEIBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYIOBAHHS

10.13

Pematp pacuérHble 3a7auu ¢ SBHO 3aJaHHOM (U3UYECKON MOJEIbIO,
UCTONB3ysl (PU3MUECKUE 3aKOHBl M TPUHIMIIBI, HA OCHOBE aHAIHM3a
YCIOBHS ~ 33/la4yll  BBHIOMpATh (PU3MUECKYIO MOJENb, BBIICIATH
(dbuzmveckre BeTUYHHBI U (POPMYIIBI, HEOOXOIUMBIC ISl €€ PEIICHUS,
MIPOBOAUTH PACUETHI U OLIEHUBATh PEAIbHOCTH MOJIyYEHHOTO 3HAUYEHUs

(hbU3UYECKON BETUIHHBI

10.14

Pemarp ~ kauecTBeHHbIE  3aJauu: BBICTpAauBaTh  JIOTUYECKHU
HEMPOTUBOPEUHBYIO LEMOYKY PACCYKIACHHM C OMOpOil Ha H3y4eHHBIE

3aKOHBI, 3dKOHOMCPHOCTHU U (I)I/I3I/ILIGCKI/IG SABJICHHA

10.15

Hcnonb3oBaTh NOpU  pelICHUMM YY4eOHBIX 3aJad  COBPEMEHHbIE
MHPOPMALIMOHHBIE TEXHOJIOTUM JUIsI TOMCKA, CTPYKTYpUPOBaHMUS,
UHTEpHpeTalud M HNpPEJCTaBICHHUs y4eOHOM M Hay4yHO-TOMYJISIPHOMN
UHpOpPMaLNY, TOJTYYEHHOW M3 pPa3IMYHBIX UCTOYHUKOB; KPUTUYECKH

aHaJTU3UPOBATh MOTydaeMyI0 HH(OPMAIHIO

10.16

[lpuBoANUTE TpUMEPHI BKJIAJa POCCUHUCKUX U 3apyOCIKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKHU U TEXHOJIOT U

10.17

Hcnonb30BaTh TEOpEeTUYECKHE 3HAHUSA MO (PU3UKE B IMOBCEIHEBHOMN
XKHU3HU I o0ecrieueHrs 0€30MacHOCTH NP O0paIeHUuH ¢ TprudopaMu
U TEXHUYECKUMHU YCTPOWCTBAMH, JJII COXPAHEHHUs 370pPOBbs U

cOOII0ACHHSI HOPM 3KOJIOIMUECKOI0 OBEJIEHUS B OKPY:KaloIlel cpeie

10.18

PabGortats B rpyIine ¢ BHIMOJIHEHUEM PAa3TUYHBIX COLMAIBHBIX POJICH,
IJIAaHUPOBAaTh  pabOTy  TPYyNIbl, pPalMOHAIBHO  pacHpeacisTh
00513aHHOCTH U TUJIAHUPOBATH JESATEIBHOCTh B HECTAHAAPTHBIX
CHUTyalusAX, aJE€KBAaTHO OLIEHUBATh BKJIAJ Ka)XIOr'o0 M3 Y4YaCTHUKOB

TPYIIIIBI B pELIEHHUE pacCMaTpPUBAEMOM MPoOIeMbl

11 KUIACC




Kon
MPOBEPSAEMOr0
pe3yJbTara

IIpoBepsieMble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOI
o0pa3oBaTeIbHOW NPOrpamMMbl CpelHero 001ero 00pa3zoBaHus

111

JleMoHCTpHpOBaTh Ha MpUMEpax poidb U MecTo (u3uKu B
(hopMUPOBaHUM COBPEMEHHOW HAy4YHOW KapTHUHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B MPAKTUYECKON JAEATEIBHOCTH

JO/ICH, IIETOCTHOCTh U €IMHCTBO (PM3NYECKOIN KapTHHBI MUpa

11.2

VY4auTHIBaTh TPaHUIIBI IPUMEHEHUS U3YYCHHBIX (PU3NYECKHX MOJEINEeH:
TOYEUHBIN IEKTPUUECKUN 3apsl, slepHas MOJEIb aTOMAa, HYKJIOHHAs

MOJIeJIb AaTOMHOTO SiIpa TMPH peIIeHNH (PU3NYECKHUX 3a/1a4

11.3

Pacno3naBate ¢u3uueckue SBICHUS (MPOIECCH) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB  DIIEKTPOAMHAMUKMA W  KBAaHTOBOW  (DM3UKHU:
JNIEKTPUYECKasi MPOBOJUMOCTh, TEMJIOBOE, CBETOBOE, XUMHYECKOE,
MarHWTHOE  JIGWCTBUS ~ TOKa,  B3aMMOJCWCTBHE  MAarHHUTOB,
SJICKTPOMArHWTHAs WMHAYKIMSA, JEHCTBME MAarHUTHOTO TIIONS HA
IPOBOJAHUK C TOKOM U JBIDKYIIMHCS 3apsil, 3JIEKTPOMAarHUTHBIC
KoNeOaHUsT W BOJIHBI, MPSIMOJMHEHHOE pPaclpoCTpaHCHHWE CBETa,
OTpakeHWe,  MpeJoMIIeHHe,  HHTepepeHuus, Auppakuus U
MOJISIpU3aIMsl CBETa, TUCIEPCHUsl CBeTa, (OTOANIEKTpU4ecKuii 3dpdekr
(potoaddekrt), cBeToBOE HaBICHHE, BO3SHHUKHOBEHHME JIMHEWYATOTO
CIIeKTpa aToMa BOAOpPOJA, ©CTECTBEHHAass M  HMCKYCCTBEHHAs

PaanOaKTUBHOCTD

114

OnuceiBaTh U3YYCHHBIE CBOWCTBAa  BellecTBa  (IEKTPUYECKHE,
MarHuTHBIE, ONTHYECKUE, DIEKTPHUUECKYIO0 TPOBOJAUMOCTD Pa3IUYHBIX
Cpela) U DIEKTPOMArHUTHbIE SABJICHHUS (TIPOLECCHI), HCMIOIb3Ys
¢du3nuecKkre  BEIWYMHBI:  JJICKTPUYCCKUH  3apsl, CHIa  TOKa,
ANEKTPUYECKOE  HANpPSIKEHUE,  AJIEKTPUYECKOE  COINPOTUBIICHHE,
pasHocth moteHimanos, DJIC, pabora Toka, MHAYKIMS MarHUTHOTO
moyis, cuina Awmmepa, cuina JlopeHIa, WHAYKTUBHOCTH KATYIIKH,
SHEPrusl AJNEKTPUYECKOr0 M MAarHUTHOrO IOJIEH, MEpHoJ] M 4YacToTa
KoJieOaHuH B KOJIeOATEILHOM KOHTYpE, 3aps/l M CUJia TOKAa B MPOIIECCe
rapMOHHYECKHUX AJIEKTPOMATrHUTHBIX Kose0aHuH, (dhoxycHoe
paccTosiHME W ONTHUYECKash CWia JIMH3bI, MPU OMNHCAHUU MPABHIBHO
TPaKTOBaTh (PU3UYECKUI CMBICT UCHOIB3YEMBIX BEJIUYUH, HX
o003HAYeHHs] W EOUHUIIBI; YKa3blBaTh (OPMYIbI, CBA3BIBAIOIINE

TaHHYIO0 (PU3MYECKYIO BEIMYUHY C JPYTUMHU BeJIMYUHAMHU

115

OnuchIBaTh HN3YUCHHBIC KBAHTOBBIC SABJICHUA U ITPOLECCCHI, UCIIOJIb3Y




(I)I/BI/I‘ICCKI/IC BCJIIMYUHBI: CKOPOCTH 3JICKTPOMAI'HUTHLIX BOJIH, JJIMHA
BOJIHBI MW 4YaCTOTa CBET4, J3HEPIrUA W HUMITYJIbC (I)OTOHa, nepnon
nojaypaciiaaa, OSHEpPrusa CBA3M ATOMHBIX AACP;, IHIPU OIMMUCAHUU
IpaBUJIBbHO TPAKTOBATH (I)I/ISI/IQCCKI/Iﬁ CMBICJI UCIIOJIB3YCMbIX BCJIWYUH,
UX 00O03HAYCHUS U CAWHUIIBI; YKa3bIBATbh (I)OpMy.TILI, CBA3BIBAIOIINEC
JaHHYIO q)HSI/I‘-IGCKYIO BCIIMUUHY C APYT'UMU BCIIMYNHAMU, BBIYHUCIATH

3Ha4YCHHE (PU3NYCCKON BEITUIHHBI

11.6

Ananu3upoBaTh (U3NYECKHE TPOLECCHl W  SBICHHS, HCIOIb3Ys
(1)I/I3I/I‘-IGCKI/IC 3aKOHBI n MMPUHLHUIIBIL: 3aK0OH OMa, 3aKOHBI
[IOCJIEJIOBATENILHOTO W MApaJUIENIbHOIO COEAMHEHHS IPOBOJHHUKOB,
3akoH [[xoyns — JleHna, 3aKOH 3J€KTPOMArHATHOM WHIYKLWH, 3aKOH
MPSIMOJIMHEITHOT'O pacHpOCTpaHEHUs] CBETa, 3aKOHbI OTPaXKCHUs CBETA,
3aKOHbl ~ IPEJIOMJICHUS  CBETa, ypaBHEHHE  OHUHINTECHHA A
dboToaddexTa, 3aKOH COXpPAHCHHUS DHEPrUU, 3aKOH COXPaHCHUS
HUMITyJIbCa, 3aKOH COXpaHEHUs DSJIEKTPUUYECKOro 3apsna, 3aKoH
COXpaHEHUsT  MaccoBOro  4YHcia, MocTynaTel bopa,  3akoH
PaIMOAaKTUBHOIO pacmajga; 0pH 3TOM  pa3ivyaTh CIOBECHYIO
(GOpMYIHPOBKY 3aKOHA, €r0 MaTEMAaTHYECKOE BBIPAKEHUE M YCIOBUS

(rpanu1Bl, 00JIACTH) TPUMEHUMOCTH

11.7

OHpC,Z[CHSITB HAIpaBJICHUC BCKTOpPAa HWHAYKOWUHW MArduTHOIO II0JIA

MpOBOAHUKA C TOKOM, CHUJIbI AMnepa " CHUJIbI HopeHua

11.8

CTpOI/ITB n  OIIKMChIBATH I/I306pa)KCHI/IC, CO31aBacMO€  IIJIOCKHUM

3€pPKaJIOM, TOHKOW JIMH301

11.9

BrimonssaTh 9KCIICPUMCHTBI IO UCCIICAOBAHUIO (1)I/I3I/I‘ICCKI/IX SIBJICHUU U
IponeCcCOB € UCIOJIB30BAHUCM MPSAMBIX U KOCBCHHBIX HBMQPGHHﬁ; npu
3TOM (QOpMYIHpPOBaTH NTpoOJIeMy (3ahady) W THUIOTE3Y Yy4eOHOro
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  MPEIJIOKESHHOTO

000pyI0BaHus, MPOBOJUTH ONBIT U (HOPMYITHUPOBATH BHIBOIBI

11.10

OCYHICCTBJI?[TB nNpsAMbIC W KOCBCHHBIC H3MCPCHUA (1)I/ISI/I‘-ICCKI/IX
BCJIMYHH, IIPpU 3TOM BI)I6I/IpaTI) OINTUMANbHEIA CII0CO0 U3MEPCHHUA U

HCIIOJIB30BaTh H3BECTHHIC METObI OLICHKN HOFpeHIHOCTeﬁ H3MepeHHI>’I

11.11

HccnenoBath 3aBUCUMOCTH (PU3UYECKUX BEIMYMH C HCIIOJIb30BAHHEM
NpSIMBIX ~ M3MEPEHUH; TMpPU OSTOM KOHCTPYMpPOBATh YCTaHOBKY,
¢bukcupoBaTh pe3yJabTaThl IOJYYEHHOH 3aBUCHUMOCTH (PU3HMUECKHUX
BEJIMYMH B BUJIE TaOnHIl ¥ TpadUKOB, J1eJaTh BBIBOBI MO pe3ylbTaTaM

HCCICAO0BAaHUA

11.12

Cob6mogaTe mpaBuiia O€30MacHOrO Tpylda TMpU MPOBEACHUU

HCCIICIOBAaHUNL B paMKax yqe6H0ro OKCIICPUMCHTA, yqe6Ho-




HCCIEI0BATEIbCKON U HpOGKTHOfI ACATCIBbHOCTH C HCIIOJb30BAHHUCM

U3MEPUTEIBHBIX YCTPOUCTB U 1a00PaTOPHOro 000PyAOBAHUS

11.13

Pematp pacu€tHble 3aauu ¢ SBHO 3aJaHHON (U3UYECKON MOEINbIO,
UCTIONB3Ysl (PU3WYECKUE 3aKOHBI M TPUHIUIBI, HA OCHOBE aHAIM3a
yCIOBUS  3a/lauyd  BBIOMpaTh  (U3MYECKYI0 MOJENb, BBIICIATH
¢u3nyeckre BeTUYMHBI U (OPMYIIbI, HEOOXOUMBIE il €€ peleHUs,
MPOBOJUTH PACUYETHI U OLIEHUBATh PEAJIBHOCTD MOJYYEHHOTO 3HAUEHUS

(hU3HYECKON BEIIMYUHBI

11.14

Pemars KaueCTBECHHbBIE 3a7a4u: BBICTPAaNBAaTh JIOTUYECKHU
HENPOTUBOPEUMUBYIO LEMOYKY PACCYKICHUN C OMOPOM HAa M3YUYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘-I€CKI/IC SIBJICHUA

11.15

Hcnonp3oBaTh MNpu  pelleHWH Yy4eOHBIX 3aJady  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTMM JUJISl TIOWCKA, CTPYKTYpUPOBAHMS,
MHTEpIIpETallMM W TPEJCTaBICHUS y4eOHOW M Hay4HO-TIOMYJIIPHOM
UHpOpMAaLUY, MOJIYYEHHOW M3 Pa3IMYHBIX MCTOYHUKOB; KPUTHUECKHU

aHAJIM3UPOBATH MOTY4aeMyl0 HHPOPMALIUIO

11.16

00BACHATH IMPUHIMUIIbBI I[CﬁCTBPIfI MalllMH, HpI/I60pOB N TCXHUYCCKHUX
YCTPOﬁCTB; pasjimuaTtb YCIOBHUA HX 0€e30I1aCHOI0 MCIIOJIb30BAHUS B

MOBCEIHEBHOM KM3HHU

11.17

[IpuBoaNUTE HpUMEPHI BKJIAaJa POCCUHCKUX U 3apyOEKHBIX YUYEHBIX-
(U3UKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOT Ui

11.18

Hcnonb30BaTh TEOpEeTUYECKHE 3HAHUSA MO (HU3UKE B IOBCETHEBHOM
KHU3HM JUIsL oOecriedeHns 0€30MacHOCTH pu 00pallieHuH ¢ pudopamu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJISI COXpPAaHEHHS 3I0pPOBbS U

cOO0JII0JIEHHSI HOPM HKOJIOTHYECKOTO MOBEACHUS B OKPYIKaIOIIeH cpefie

11.19

PaGotaTh B Ipymnmne ¢ BBIIOJHEHUEM DPA3IMYHBIX COLUAIIBHBIX POJIEH,
IUIAHUPOBaTh ~ paboTy  TPYHNbI,  PAlMOHAIBHO  PACIpPEneIisiTh
O0SI3aHHOCTM M  TUIAHUPOBATh JESATENBHOCTh B  HECTAHAAPTHBIX
CUTyalMsAX, AaJCKBATHO OLICHMBATh BKJIAJ Ka)XIOr0 U3 Y4YaCTHUKOB

IpYIIIBI B PELIEHHE paccCMaTpUBaeMOil MpooIIeMbl




INPOBEPSAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon
pa3aena

Kox npoBepsiemoro

HpOBepHeMbIe 3JIEMEHTHI COACPKAHUSA
3JIEMEHTAa

OU3NKA 1 METOJAbI HAYYHOI'O ITO3HAHU A

®usuka — Hayka o npupoae. Hayunbie
11 METOJIbl TTIO3HAHUA OKpYXarouero Mmupa. Posb
JKCIEpUMEHTA M TEOpPHUH B  IIpoLecce

MO3HAHUS PUPOABL. DKCIIEPUMEHT B (pr3HKe

MogenupoBanue (pU3MUECKUX SABICHUH U
npoueccoB. Hayuneie runoressl. @usznueckue
3aKOHbl U TEOpUHU. |'paHUIIBI MPUMEHHUMOCTH
1 (buznueckux 3aKOHOB. [TpuHumn
' cooTBeTcTBUs. Ponp u Mecto ¢Qusuku B
(hOopMHUPOBaHMHM  COBPEMEHHOH  Hay4YHOU
KapTHUHBI Mupa, B MPaKTUYECKOU

NeITeTLHOCTH JIFOJIEH

MEXAHUKA

2.1

KMHEMATHKA

MexaHuueckoe nBuxenue. OTHOCUTEIBHOCTD
2.1.1 MEXaHUYECKOro aBmkeHnA. CucreMa OTCUéTa.

Tpaekropus

[epemernienue, cKOpocTh (CPEmHsIst CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) M YCKOPCHHE
2.1.2 MaTepuaJbHON TOYKU, WX TPOEKIMH Ha OCH
CUCTEMBI KOOP/IMHAT. Crnoxenune

MIEPEMEIIEHUN U CIIOKEHUE CKOPOCTEN

PaBHOMepHOE 51 PaBHOYCKOPEHHOE
MIPSIMOJIMHEHOE JIBWKECHUE. ['paduxu
2.1.3 3aBUCHUMOCTHU KOOpJMHAT, CKOpPOCTH,
YCKOpEHMUH, yTH u NepEMEILEHUS

MaTepHaHBHOﬁ TOYKHU OT BPECMCHU




2.14

CBoOoaHOe masieHune. Y CKopeHne cBOOOTHOTO

nageHus

2.15

KpuBonuueliHoe nBwxeHne. PaBHOMepHOE
JABHXXCHUC MaTepI/IaJ'II)HOI\/’I TOYKHN 110
OKPY’XKHOCTH. YTJiOBasi CKOPOCTb, JIMHEWHas
CKOPOCTb. [Tepuon u 4acToTa.

LleHTpOCTpEMUTEIIFHOE YCKOPECHUE

2.16

Texnuueckue YCTPOMCTBA: CIIHJIOMETD,
JIBIKEHUE CHapsOB, LENHBIE U DPEMEHHBIC

nepenayn

2.1.7

IIpakTrueckue paboThI. N3mepenue
MIHOBEHHOHN CKOPOCTH. Hccnenosanue
COOTHOIICHUSI MEXNY IIyTAMH, IIPOUJECHHBIMU
TEJIOM  3a  IIOCJIENOBATCIIbHBIE  pPaBHBIC
MIPOMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JBWKEHNH C HAa4daJbHOM CKOPOCTBIO, PABHOMU
HyJI10. M3ydyeHne NBMKEHUS LIapHUKa B BSI3KOU
KUAKOCTU.  I3ydeHume  OBUXKEHUs  Telna,

OpOIIEHHOTO TOPU30HTAIBHO

2.2

JTIMHAMUKA

2.2.1

[Mpunnumn OTHOCUTEIIHOCTH [anunes.
IlepBriii 3akoH HeroToHa. WHepuuanbHbIC

CHUCTEMBI OTCUETA

2.2.2

Macca Tena. Cuna. IlpuHnun cynepno3unuu

CHIJI

2.2.3

Bropoii 3akoH HprooTOHa 111 MaTepualbHOU
TOYKM B MHEPUUAIBHOW CHUCTEME OTCYETA
(UCO). Tperuit 3akon HeloTona mis

MaTCpUuaJIbHbIX TOUCK

2.2.4

3aKkoH BCCMUPHOTI'O TATOTCHHUS. Cuna TsSKeCTH.

HepBaﬂ KOCMHYCCKaA CKOPOCTD. Bec Tema

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHHUs
CKOJIBXXCHU n CHJia TPCHUA IIOKO4.

Koaddunment tpenus. Cuita COpoTUBICHUS




2.2.7

IIpU ABUKCHUU TECJIA B ) KUAKOCTU HUJIU I'a3e

HOCTyrIaTeJ'IBHOC M BpalaTCJIbHOC IBMXCHHC

a0COJIFOTHO TBEPJIOTO TeJa

2.2.8

MoMeHT cuaBl OTHOCUTEIBHO OCH BpalCHUs.
[Inedo cunbl. YcnoBus paBHOBECUS TBEPAOTO
tena B UCO

2.2.9

TexHudeckue  yCTpOMCTBA:  MOJUIMIIHUKY,

ABUIKCHUC UCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuyeckue pabotel. M3yueHue ABUKEHUS
Opycka 10 HaKJIOHHOM IUIOCKOCTH O
JeficTBUEeM HECKOJIbKUX cwil. MccnenoBaHue
3aBHCUMOCTU CWJI YIPYTOCTH, BO3ZHHKAKOLIMX
B nedopMupyeMoil IpyXHHE U PE3UHOBOM
oOpasnie, OT BEJMYMHBI UX JAePOpMaIINHU.
HccnenoBanue ycioBuid paBHOBECHS TBEPAOTO

TeJa, UMEIOIIEro OCh BpalleHUs

2.3

3AKOHbBI COXPAHEHUA B MEXAHUKE

23.1

2.3.2

I/IMHy.TIBC MaTCpHaHLHOﬁ TOYKH, CHCTCMBI
MaTepuajibHbIX TOYCK. I/IMHy.]'IBC CHJIBI H

HU3MCHCHUC NUMITYJIbCA TCJIa

3akoH coxpaHeHus wummnyinsca B HCO.

PeakTuBHOE IBUXKEHUE

2.3.3

PabGora cunel

2.34

MoIHOCTh CHIIBI

2.3.5

Kunernueckast 3Heprus MaTepuanbHON TOUKH.

Teopema 0 KWNHETUYECKOU SHEPTUU

2.3.6

[lorennuansHas odHeprus. lloTeHnmanbHas
SHEPrus yIpyro nehOpMUPOBAHHOMN
npyxuHbl. [loTeHuumanbHas SHeprus Tena

BOJIM3U IOBEPXHOCTH 3eMIIH

2.3.7

IToreHnmanbpHple W HENOTEHIIHAJIbHBIE CHJIBL.
CBsi3b  paboOThl HEMOTCHIMATBHBIX CHJI C
U3MEHEHUEM MEXaHUYECKOH SHEPTrUU

CHUCTCMBI TCII. 3aKoH COXpPAaHCHUA




MEXaHHYECKOH OHEPIrun

2.3.8 VYrpyrue u Heynpyrue CTOJTKHOBEHHS
239 TexHu4eckne yCTpOMCTBA: JIBHKEHUE PAaKeT,
- BOJOMET, KOMEP, NPYKUHHBIN MUCTOJIET
[lpaktuyeckne paboTel. M3ydeHue CBsI3U
23.10 CKOpOCTEM Teln Ipu HEyIpyroMm yzape.

HccnenoBanne cBsi3u  pabOTBl  CHIIBI  C

W3MEHEHHEM MEXaHHUYeCKOM OHCPIUU TCJia

MOJIEKYJISIPHASA ®U3UKA 1 TEPMOAMHAMUKA

3.1

OCHOBbBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU

3.11

OcHoOBHBIE MOJIOKECHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOpHH. BpoyHoBckoe
neuxenue. ludoysusa. Xapakrep ABUKEHUS U

B3aHMOI[CI>'ICTBI/ISI qacTul BCIICCTBA

3.1.2

Mogenu CTpoeHusi Ta30B, XKUIAKOCTEHM U
TBEPABIX Tel W  OOBSCHEHHE  CBOWCTB

BEIIIECTBA HA OCHOBE ATUX MO

3.1.3

3.14

Macca wmonekyn. KonudyecTBo BemecTBa.
[Tocrosinnast ABorazipo
TemmoBoe paBHOBecwe. Temmeparypa u €€

n3Mepenue. [llkana temneparyp Llenbcus

3.15

Mogens  upeansHoro  raza.  OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KHUHETUYECKOU

TCOpHU UJICAJILHOT'O Ira3a

3.1.6

AbGcoutoTHas TeMIieparypa Kak Mepa cpenHeit
KMHETUYECKOM 3HEPIUU TEIJIOBOIO JIBUKECHUS

yactul rasa. [llkana remneparyp KensBuna

3.1.7

VpaBuenue Kianelipona — MeHueneesa.

3akoH JlanbTOHA

3.18

I'azoBeie 3ak0HBI. M30mpoLiecChl B UACaTbHOM
ra3e C IIOCTOSAHHBIM KOJIMYECTBOM BEUICCTBA.

u30TEepMa, U30X0pa, n300apa

3.1.9

Texnuueckue YCTPOMCTBA: TEPMOMET,

6apometp




3.1.10

[Ipaktuyeckue paboTsl. M3mepeHue macchbl
BO3/1yXa B KJIaCCHOM KoMHaTte. MccnenoBanue
3aBHCHUMOCTH MEXIY TapaMeTpaMH COCTOSHUS

pa3pekeHHOTo ra3a

3.2

OCHOBbI TEPMOJAMHAMUKUA

3.2.1

TepmonuHamuueckas cucrema. BHyTpeHH:s
JHEpPIrus TEPMOAMHAMUYECKOM CHUCTEMBI H

CIIOCO0BI €€ U3MEHEHUS

3.2.2

KonnyectBo Temnotsl u padota. BHyTpeHHss

QHCPIrusa OJHOATOMHOI'O HACAJIBHOI'O I'a3a

3.2.3

Bunpl Temnonmepenauyu: TEMJIOMPOBOJAHOCTD,
KOHBEKIIUS, U3JydeHHe. TermoéMKoCTh Tena.
VienpHas TEIIOEMKOCThL BelllecTBa. Pacuér

KOJIMYCCTBA TCIUIOTHI IIPU TEILJIONIEpEaavC

3.24

IlepBb1it 3aKk0H TepMoauHAMUKU. [IpuMeHeHue
IIEPBOTO 3aKOHAa  TEPMOJMHAMHUKHU K
u3onpoueccam. ['paduueckas MHTEpHIpeTaLUs

paboTsl raza

3.25

TemmoBble mamuebl. [IpuHIUOBL gelcTBUA
TeruIoBbIX MammH. [IpeobpazoBanus >HEpruu
B TEIIOBhIX  MammHaX. Ko3ddunueHnt
none3noro  jeiictBus  (manee —  KIIJI)

terioBor MamuHbl. [{ukin Kapao u ero KIT

3.2.6

Bropoii 3aKOH TEPMOJIVHAMUKH.
Heobpatumocts mpolieccoB B MOpUPOJE.
TerioBseie IIBUTATEIN. DKOJIOTHYECKUE

HpO6JIeMBI TCIIJIOOHCPICTUKH

3.2.7

Texnuueckue YCTpPOMCTBA: JBUTaTENb
BHYTPEHHETO CrOpaHus, OBITOBOI

XOJIOAWJIbHUK, KOHAUTTUOHCD

3.2.8

[IpakTrueckue paboTel. M3mepenue yaenpbHON

TEINIOEMKOCTH

3.3

AT'PETATHBIE COCTOAHNWA BEILIECBA. ®A30BbIE I[IEPEXO/1bI

3.3.1

[Tapoo6pazoBanue u koHaeHcauus. Vicnapenue




u KHUIIEHUE. VnenbHas TeIioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATyPhl

KUIICHUSA OT JaBJICHHUA

AOconioTHasT M OTHOCHTEILHAS BIIAXKHOCTh

332 Bo3ayxa. HacelmeHHslil nap
Teépnoe TEJO. Kpucrannmueckue u
333 amMopdHble Tena. AHU3OTPOIUS  CBOMCTB
- KpPHUCTaJIOB. Kunxue KPHUCTAJLIBL.
CoBpeMeHHbIE MaTepUaIbl
334 [InaBnenne ¥ KpucTauMzauus. YJelbHas
- TerioTa miasieHus. Cyonumanus
3.35 YpaBHEHHE TEIUIOBOTO OaaHca
TexHudeckne yCTpOMCTBA: TUTPOMETp U
338 MCUXPOMETP,  KAJIOPUMETP,  TEXHOJIOTUH
- MIOJTyYCHUSI COBPEMEHHBIX MAaTEpUAJIOB, B TOM
Yrciie HAHOMATEPUAIOB, U HAHOTEXHOJIOTHU
[pakTuyeckue paboThI. W3mepenune
3.3.7
BJIQKHOCTH BO3]lyXa
4 SJIEKTPOANMHAMUKA
OJIEKTPOCTATUKA
411 DJneKkTpu3anys Ten. JIeKTpudeckui 3apsa. JBa
o BHUJIA DJIEKTPUUECKUX 3apsi/IOB
[IpoBOoaHMKH, THABIIEKTPUKHA u
41.2
MIOJTYTIPOBOTHUKHU
413 3aKOH COXpaHEHMsI IEKTPUUECKOTO 3apsiia
41.4 B3aumopericteue 3apsanos. 3akoH Kynona
4.1 OnexkTtpudeckoe  moje.  Hampsok€HHOCTB
415 JIEKTPHUECKOTO OJISL. [puHnun
o cynepnosunuy.  JIuHMM  HanpsHKEHHOCTH
AIIEKTPUUECKOTO TTOJIS
416 PaGota cui  3MEKTPOCTATHYECKOTO  MOJIS.
o [loTenuman. Pa3HOCTE NOTEHIMAIOB
417 [IpoBOHUKN M AMAIEKTPUKU B MOCTOSTHHOM

QJICKTPUICCKOM IIOJIC. I[I/ISJ'ICKTPI/I‘{CCKEUI




MMPOHUIIAaCMOCTDb

DJIEKTPOEMKOCT. Konpaencarop.
41.8 DJIEKTPOEMKOCTh  TUIOCKOTO  KOHJIEHCaTopa.
DHeprus 3apsHKEHHOT0 KOHAEHcaTopa
TexHuueckne  yCTpOMCTBA:  DJIEKTPOCKOIL,
419 JJIEKTPOMETP, DJIEKTPOCTATHYECKAs 3alluTa,
o 3a3eMJICHHE AJIEKTPONpPUOOPOB, KOHIEHCATOP,
KCEPOKC, CTPYWHBIN IIPUHTED
4110 [IpakTrueckue paboThI. N3mepenune

SHCKTpOéMKOCTI/I KOHZCHCATOpa

4.2

IIOCTOSHHBIN SJIEKTPUUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

VYcaoBus CYIICCTBOBAaHUSA IHOCTOSHHOI'O

421 3JeKTpuyecKoro Toka. Mcrounuku Toka. Cuna
TOKa. [IoCTOAHHBIN TOK
4.2.2 Hanpsoxenue. 3akon Oma 115 yqacTka Lenu
423 DJIEKTPUYECKOE CONPOTUBIICHUE. Y AEIbHOE
o COTMPOTUBIICHUE BEIIECTBA
424 [locnenoBarensHOE, napasuiesibHOe,
o CMEIIAHHOE COeAMHEHHE MTPOBOHUKOB
Pabota anekTpudeckoro Toka. 3akoH Jkoyms
425
— Jlenna
4.2.6 MONIHOCTB INEKTPUIECKOTO TOKA
anexTpoaBmwxkymas cuna (ganee — I/C) u
427 BHYTPEHHEE COINPOTHBIIEHHUE MCTOYHHMKA TOKA.
o 3akon Owma aig 1OJAHOM  (3aMKHYTOM)
anekTpuueckoil nenu. Koporkoe 3ambikanue
DneKTpOHHAas MPOBOAMMOCTH TBEPIBIX
128 METa/NIOB.  3aBUCHMOCTb  COIPOTUBIICHUS
o MeETaJJIOB oT TEMIIEPATYypPHI.
CBepXnpoBOAMMOCTh
429 OnexTpuueckuid TOk B Bakyyme. CBolicTBa
- AJIEKTPOHHBIX ITYYKOB
4.2.10 IonynpoBoauuku. CoOCTBEHHAs U TPUMECHas!




IpOBOAUMOCTL HOJYIIPOBOAHHUKOB. CsoiicTBa

p-n nepexona. [lomynpoBogHUKOBEIE TPHOOPHI

4211

ONIEKTpUYECKUI  TOK B DJIEKTPOJMUTAX.
DNEKTPOIUTHYECKAS JUCCOLMAIUS.

DIEeKTPOIH3

4.2.12

DIIeKTPUUECKUI TOK B raszax.
CaMOCTOSITEILHBIL M HECAMOCTOSTEIHHBIN
paspsaa. PaznuuHble THIBI CAMOCTOSATEIBHOTO

paspsaa. Monnus. [Inazma

4.2.13

Texuuueckue yCTpOWCTBA: aMIepmerp,
BOJILTMETpP,  PeOCTaT, MCTOYHUKH  TOKa,
AJIEKTpOHArpeBaTeIbHbIE puOopHI,
AJEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COIPOTHUBIICHUS, BaKyyMHBbII JIO/1,
TEPMHUCTOPHI u (hoTOpe3UCTOPHI,

HOHprOBO)IHHKOBBIfI U0/, raJiIbBaHHUKa

4.2.14

[IpakTrueckue paboThlI. N3yuenne
CMEIIAHHOTO COEIMHEHHS PE3UCTOPOB.

W3mepenne OJIC ucCTOYHMKAa TOKa M €r0
BHYTpPEHHEro comnpotuBienus. HaOmroneHnue

QJICKTPOJIMN3a

11 KUIIACC

Kon Koanposepsiemoro
pasaeJia 3JIeMEeHTa

IIpoBepsiemble Y1€eMEHTHI COIeP:KAHUS

4

OJIEKTPOAMMHAMUKA

MAI'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHAS MHAYKIWA

43.1

ITocTrostHHBIE MaruuThl. B3aumonelcTBue

INOCTOAHHBIX MarHuTOB

4.3

4.3.2

MaruutHoe mone. BekTtop MarHuTHOM
uHaykuu.  [IpuHOMn — cynepno3uimu.
Jluann marmutHOM wMHAykuuu. Kaprunaa
JUHUMA  MAarHuTHOW  HMHAYKUUMU  TOJA

IIOCTOAHHBIX MarHuToOB




MarauTHoe moJje MMPOBOJAHUKA C TOKOM.
KapTI/IHa JIMHAM TI0JISI JUIMHHOI'O IIPAMOTIO

IMPOBOJHUMKAa MW 3aMKHYTOI'O KOJBbLEBOI'O

433 MPOBOJIHUKA, KATYIIKA C TOKOM. OTBIT
Opctena. BzaumoeiicTBre NpoBOIHUKOB C
TOKOM
4.3.4 Cuna Amriepa, €€ MOJIyJIb U HalpaBJICHUE
Cuna JlopeHua, e€ MOIyJIb U HaIlpaBJCHUE.
JIBm>keHue — 3apsOKEHHOW — 4acTHLbl B
435 OIHOPOAHOM MarHuTHOM mone. Pabota
cuiibl JIopeHna
4.3.6 SIBNeHME 2JIEKTPOMArHUTHOW UHAYKIIMH
4.3.7 [ToTok BekTOpa MArHUTHON MHIYKIIMU
OJ1C nHayKIMU. 3aKOH JIEKTPOMarHUTHOM
4.3.8 nHaykuu Papanes
BuxpeBoe anexrpuueckoe mnone. IJC
WHIYKIUKU B TMPOBOJAHUKE, JBIKYIIEMCS
439 MOCTYINATEIbHO B OJTHOPOJTHOM MAarHUTHOM
rnoJje
4.3.10 [Tpasuio Jlenna
NHnyKTMBHOCTD. SIBJIEHHE CAMOWHIYKIIUH.
43.11
OJIC caMmOMHIYKIIUH
DHepruss MarHUTHOTO TIOJIA KaTyIIKH C
43.12
TOKOM
4.3.13 DNEeKTPOMarHUTHOE T0JIe
TexHu4yeckne  yCTPOMCTBA:  IOCTOSIHHBIC
MAarHHTEHI, 3JIEKTPOMArHUTHI,
4.3.14
AJIEKTPOBUTATEIb, YCKOPHTEH
AJIEMEHTAPHBIX YaCTHII, UHAYKITHOHHAS TIeUb
[TpakTrueckue paboTHI. Nzyuenue
MarHMTHOTO TIOJIST KATYIIKH C TOKOM.
4.3.15 Uccienosanue neiicTBUA  MOCTOSHHOIO

Mar"ura Ha paMKy ¢ TokoM. McciienoBanue

SIBJICHUA BHGKTpOMaFHHTHOﬁ HWHAYKIOHUN




5.1

KOJIEBAHMA 11 BOJIHBI
MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEGAHMA

Konebarenrnasts cucrema. CBoOomHbIE
koneOanusi. ['apMonnyeckune KoseOaHuUs.
511
[lepwon, wactora, ammumTtyga W (¢asa

KoJsicOanuit

IIpy>kvHHBIA MasTHUK. MaTtemaTu4ecKkui

512
MasiTHUK

VYpaBHEeHHE TapMOHHUYECKHX KOJICOAHUH.
51.3 Kunematuueckoe " TUHAMHYECKOE

OIMCaHHE KOJIE0ATEILHOTO JBHXXCHUA

[IpeBpaienue SHEpPruu npu
rapMOHMYECKUX  KOJeOaHUsX. Casi3b
5.14 aAMIUTUTY/IBI KoJieOaHui HCXOJTHOM
BEJIMYMHBI C aMIUIMTyJaMH KojeOaHWi eé

CKOPOCTH M YCKOPEHUS

Konebarenbublii  koHTYp.  CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KoJIeOaHus B
. UJICAbHOM  KOe0aTelbHOM  KOHTYpe.
> AHanoOrus MEXIYy MEXaHHYECKHUMH |
AIIEKTPOMArHUTHBIMU KOJICOaHMAMHU.

®opmyna ToMcoHa

3akoH COXpaHCHHA SHCPIrur B HJACAJIBHOM
516
Kosie0aTeIbHOM KOHTYpE

BeIHYXIeHHbIE MEXaHUYECKHE KOJIeOaHMs.
Pesonanc. Pe3onanchHas KpuBasl.
5.1.7
BeiHyX1eHHBIE DJIEKTPOMAarHUTHBIE

KOJIEOaHUS.

Ilepemennblii  Tok.  CuHycOMAAJIbHBIN
5.18 .
IIEPEMEHHBIHN TOK.

MourHocTh MEPEMEHHOTO TOKa.
5.1.9 AMIIIUTYTHOE W JACHCTBYIOLIEE 3HAYEHUE

CHJIBI TOKA Y HAITPAKCHUA

5.1.10 Tpanchopmarop. [IpouszBoacTBO, Iepenada




U TOTpeOJieHne SIEKTPUUECKON HHEPTHH.
DKOJIOTUYECKUE PUCKU TPU MPOU3BOACTBE
AJIEKTPUYECKON SHEPruu. Kynberypa
MCIIOJIb30BaHUS AJIEKTPOIHEPTUU B

IIOBCEIHEBHOM KU3HU

TexHuueckue ycTpoicTBa: celcmorpad,

5.1.11 AIEKTPUIECCKUI 3BOHOK, JTUHUU
JJIEKTpoIepeay
[lpaktuueckue pabotsl. HccienoBanue
3aBHCUMOCTH Tepuoja MallblX KosieOaHui
5112 rpy3a Ha HUTH OT JUIMHBI HUTH U MAacChl

rpysa. I/ICCJ'ICI[OBaHI/Ie IIECPEMECHHOI'O TOKa B
LENu W3 MOCIEA0BaTEILHO COCTUHEHHBIX

KOHJICHCATOPA, KAaTYIIKHA U PE3UCTOPA

5.2

MEXAHUWYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbI

521

MexaHnueckue BOJTHEI, YCIIOBHS
pactpoctpanenus. Ilepuon.  Ckopoctb
pacupocTpaHeHusT ¥ JUIMHA  BOJIHEL

HOHCpC‘-IHLIC " IpOJAOJIbHBIC BOJIHBI

5.2.2

HNuTtepdepennuus u nupaxius

MCXaHHMYCCKHNX BOJIH

5.2.3

3Byk. CKOpocTh 3ByKa. [ pOMKOCTH 3BYKa.

BricoTa Tona. TemOp 3ByKa

5.24

DJIEKTPOMarHuTHbIE  BOJIHBL. Y CIIOBUS
M3JIYYCHHUS]  DJIEKTPOMArHUTHBIX  BOJIH.
B3zaumuas opuentanus BextopoB E, B u v

B JICKTPOMAarHUTHOM BOJIHE B BAKyyMe

525

CBoiicTBa  DJIEKTPOMArHUTHBIX  BOJIH:
OTpa)keHHEe, MpPEeJOMIICHUE, MOoJIIpHU3alus,
mudpakuus, uHTepdeperuus. CkopocTb

QJICKTPOMArduTHLIX BOJIH

5.2.6

[Ixana AJIEKTPOMArHUTHBIX BOJIH.
[IpumeHeHre >JIeKTPOMarHWTHBIX BOJIH B

TEXHHUKE U OBITY

5.2.7

[IpyHIMIBL PAagUOCBA3M M TEJIEBUICHUS.




Pannonokanms. BHGKTpOMaFHI/ITHOG

3arpsi3HEHUE OKPYKaIoLIeil cpeibl

5.2.8

TexHu4eckne yCTpPOWCTBA: MY3BIKAJIBHBIE
WHCTPYMEHTHI, YJIBTPa3BYKOBast
JINarHOCTMKAa B TEXHUKE M MEIMIMHE,
panap, paguoONpUEMHUK,  TEIEBU30D,

aHTeHHa, Tenedon, CBU-neup

5.3

OIITHUKA

531

[IpsiMonMHEHOE pacnpOCTpaHEHUE CBETa

B OHOpOJIHOM cpene. JIyu cBera

5.3.2

OtpaxkeHue cBeTa. 3aKOHBI OTpPAXKECHHS
cBerta. [loctpoeHre n300paykeHUd B TWIOCKOM

3epKajie

5.3.3

[penomiienne cBeTa. 3aKOHBI TIPEIOMIICHFIS
CBeTa. AOCOITIOTHBIH IOKa3areib

IIPEIOMIICHUS

534

[MosHOE BHYTPCHHEE OTpaKeHHE.
[IpenenpHBI yrosl MOJIHOTO BHYTPEHHETO

OTpAKCHUS

5.3.5

Hucnepcuss cera. CliokHBIA  cOCTaB

Oenoro cBera. L[Ber

5.3.6

Cobuparoniiue W PpaccewBalONIUe JIMH3BI.
Tonkass nuH3a. DOKYCHOE pacCTOIHUE U
OIITHU4YECKas culia TOHKOH JIMH3BI.
[TocTpoenune n3o0paxkeHnit B COOMPAIOIINX
n pacceuBaromux JauH3ax. Dopmyna
TOHKOM JIMH3BI. YBEJIMUCHHE, JaBacMoec

JIMH301

5.3.7

Hpenenbl MPUMCHUMOCTHU FGOMeTqueCKOﬁ

OIITHKH

5.3.8

WNnrepdepennius  cBera.  KorepentHsie
HCTOYHUKHU. YcnoBus HaOJI0IeHUS
MaKCUMYMOB u MHWHHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX

CI/IH(i)ElSHI;IX KOTCPCHTHBIX HCTOYHUKOB




Hudpakuus  cBera.  JudpaxkumnonHas

pCH_IéTKa. VcaoBue Ha6J'II-OI[CHI/IH T'JIaBHBIX

5.3.9 MaKCHUMYMOB npu aJICHUU
MOHOXPOMATHYECKOTO cBeTa Ha
IU(paKIIMOHHYIO PEIETKY
5.3.10 [Monspuzamus cBera
TexHudeckne yCTpOWCTBA: OYKH, JIyIa,
doroanmapar, NPOCKIMOHHBIN ammapar,
5.3.11 MHUKPOCKOIIL, TEJIECKOII, BOJIOKOHHASI
OTTHKA, T pakinOHHAS peméTka,
TIOJIIPOU T
[IpakTyeckue paboTHI. N3mepenue
5312 nokasaresis npenomieHus. VccnenoBanue

CBOMCTB  HM300pakeHMH B  JIMH3aX.

Hab6nronenue gucnepcun cBeta

SJIEMEHTHI CIIELUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

I'paHunbl PUMEHMMOCTH  KJIACCHYECKOU
MEXaHUKH. ITocTynatel TEOPUU
OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTH
MOZAYJISl CKOPOCTH CBE€Ta B BaKyyMe,

NPpUHOUIT OTHOCUTCIBHOCTH OHHIITEeHA

6.2

OTHOCHUTENLHOCTD OJITHOBPEMEHHOCTH.
3ameyieHHe BpPEMEHM U COKpAIlleHHE

JUTAHEI

6.3

DHEprusi U UMITYJILC CBOOOTHOM YaCTHITBI

6.4

CBsI3p Macchl C 3HEpPrUed M UMIYJIbCOM
CBOOOJHOW 4acTUIBl. OHEPrus IMOKOs

CcBOOOHOM YaCTULbI

KBAHTOBAS ®U3UKA

7.1

DJIEMEHTBI KBAHTOBOM OIITUKU

7.11

®otonbl. Dopmyna [lnanka cBs3u 3HEPTUN
dboToHA C ero 4YactoTol. DHeprus u

UMITYJIbC POTOHA

7.1.2

OtkpseiTHe U uccienoBanne Gporodrddexra.




OnBITEI AT. CromneToBa. 3aKOHEI

dbotorpdexra

7.1.3

YpaBHeHue DOuHIITENHA TS
doTtorddekra. «Kpacnas TpaHUIa

dororddekra

7.14

Hasnenwne cBera. OnbiTel [1.H. JleOGeneBa

7.15

XHUMHUYECKOE NENCTBUE CBETA

7.1.6

TexHuyeckue ycTpoucTBa: (POTOITEMEHT,
dboToaTUHK, COJIHCUHAs Oatapes,

CBETOIUOI

7.2

CTPOEHHME ATOMA

7.2.1

Monens atoma Tomcona. OBITE
Peszepdopaa o ucciie10BaHUuI0 CTPOSHUS

aroMma. [ImanerapHast MOJIeab aTOMa

7.2.2

7.2.3

IlocTtynater bopa. N3nyuenue u
norjouieHue (HOTOHOB IpU  IEpexoie
aromMa C OJHOIO YpOBHS JHEPIrUHM Ha
npyroi. Bunsl criektpoB. CrieKTp ypoBHEM

9HEPIrur aToMa BOAOpOJAa

Bonuosrle cBoiictBa yactuil. BomHBI 1e
Bporins. KopnyckynsipHO-BOJIHOBOM
nyammsM.  Jludpakuus SIEKTPOHOB  Ha

KpHUCTaJIJIax

724

CnonranHoe u BBIHYXXJICHHOC H3JIYUCHUC.

YCTpoiicTBO 1 MPUHIIMIT PabOTHI J1a3epa

7.2.5

TexHudeckrue yCTpOMCTBA: CIIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOI), J1a3ep, KBAHTOBBIMA

KOMITIBIOTED

7.2.6

[Ipaktnueckue  pabotel.  Habmonmenue

JIMHENYaTOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapl HaOMIOACHMS M pErucTparuu

SJICMCHTAPHBIX YaCTHUI]

7.3.2

OTKpBITI/Ie pPaauOaKTUBHOCTH. OnbITHI




Pesepdopra mo ompeneneHuio cocrasa
paaroakTHBHOrO  uW3inydeHus. CBolcTBa
anbda-, 6eTa-, raMmma-u3irydeHus. BrnusHue

PaarOaKTUBHOCTH HaA JXHWBBIC OPraHNU3MBbI

7.3.3

OTkpbiTUE  TPOTOHa W HEUTpOHAa.
Hyxnonnass moxens siapa ['eiizenbepra —
WBanenko. 3apsan szapa. MaccoBoe 4ucio

saapa. M3oTonsl

7.34

Anbda-pacnan. ONEeKTPOHHBIN u
MMO3UTPOHHBIN Oera-pacma. T"amma-
U3IIy4EeHHE. 3aKoH PaauOAKTUBHOTO

paciiazia

7.3.5

OHeprusi CBSI3U  HYKJIOHOB B fJIpe.

Anepubie cuibl. JledekT Macchl sapa

7.3.6

Snepusle peakumu. JleneHwe M CHHTE3

saep

7.3.7

SnepHblii peaxkTop. TepmosinepHbIi
cuHre3. [IpoGieMbl ¥  TEpCHEKTHBHI
AIEPHONH  DHEPreTUKU.  DKOJIOTMYECKUE

ACIICKTbI ﬂﬂepHOﬁ OHEPICTUKHU

7.3.8

:‘)J'IeMeHTapHLIe YaCTHUIIBI. OTKpBITI/Ie
IMO3HUTPOHA. (DYH)IaMeHTaJ'IBHBIC

B3aUMOJICHCTBU

7.3.9

TexHuueckne  yCTpOMCTBA:  JTO3UMETP,
kamepa Buibcona, sIepHBIM peakTop,

aToMHas 6omba

7.3.10

[lpaktuueckue pabotel. HcciaenoBanue
TPEKOB YaCTHIL (mo TOTOBBIM

dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mnoro neba. CosBesnusi, sipkue

3BE3/IBI, INTAHETHI, UX BUAUMOE IBIDKEHUE

8.2

ComHeyHas cucrteMa. ll1a”HeTsl 3€MHOM

rpyIIbL. IImaHeThI-TUTAaHTEI n ux




CIIYTHUKH, KAPJIHUKOBBIC IIJIAHCTHI. Marnsie

Tenna CoTHEYHOH CUCTEMBI

8.3

Connne, d¢otochepa u  armocdepa.

ComHeyHas akTUBHOCTh

8.4

Hctounuk sHeprun ConHIa u 3BE37

8.5

3BE3AbI, WX OCHOBHBIE XapPAKTEPUCTHUKH:
Macca, CBETUMOCTh, paJuyc, TeMIeparypa,
ux B3aUMOCBSI3b. Juarpamma
«CTIEKTPAJIbHBIA ~ KJIaCC — CBETUMOCTBY.
3BE3Abl  I[JIABHOM  IOCJIEAOBATEIILHOCTH.
3aBHCUMOCTh «Macca — CBETUMOCTBY JJIA

3BE3 ] IJIaBHOU oCIaCaA0BaTCIIbHOCTHU

8.6

Buytpennee CTpOEHHUE 3BE3.
CoBpeMeHHbIE IIPEJCTABIICHHS 0
MPOUCXOXKIEHUU U 3Botoru CosHIa U 3BE3.

JrTarbsl JKU3HU 3BE3

8.7

Mneunsii  Ilyre — nama Tamakrtuka.
CnupanbHass ~ cTpykTypa  l'amaktuky,
pacrpezelieHie 3BE31, ra3a MW IIBUIM.
Ilonoxxenne wu nBwxkeHune ConHoa B
lanaktuke. Ilnockas wu  cdepudeckas

NOACHCTCMBI TamaxTukn

8.8

Tuner ramaktuk. PaguorajakThku o

KBa3apbl. YEpHBIE ABIPHI B sAPax TalaKTHK

8.9

Bcenennas. Pacmupenune  BceeneHHoM.
3akon XaO6ma. Pas0Oeranume ramakTuk.
Bospact u paguyc BceneHHoil, Teopus
bonpmioro B3peBa. Mogens  «ropsuen

Bcenennoi». PennkroBoe n3nydeHue

8.10

MacmtabHass ~ cTpykTypa  BceneHHOM.
Meraranaktuka. Hepeménnsie mnpo6iembl

aCTPOHOMUHU




YYEBHO-METOJMYECKOE OBECIEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI /151 VUEHUKA

METOJUYECKHUE MATEPUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET






