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HOACHUTEJIBHASA 3AITMCKA

PabGouass mporpamma y4eOHOro Kypca «®Dusmka» 0a30BOro ypoOBHS IS
oOyvarormuxcst 10 —11 xmaccoB paspaborana Ha ocHoBe DenmepanbHO paboueit
nporpamMmel 1Mo «du3mke», ¢  y4ETOM  COBPEMEHHBIX  MHPOBBIX  TpeOOBaHWIA,
NPEIbSIBISIEMBIX K MaTEMaTHYeCKOMY OOpa30BaHHWIO, W TPAIAUIMA POCCHICKOTO
oOpa3oBanmsi. Peamm3arusi mporpaMMbl  0OecliedMBAeT  OBJIAJCHUEC  KIFOUEBBIMH
KOMIETCHIIUSMH, COCTABJISIONIMMH OCHOBY JUIS CaMOPa3BUTHS M  HEMPEPHIBHOTO

oOpa3oBaHMsl, IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U TI03HABATEIHHOTO
Pa3BUTHS JIMYHOCTH O0yJAFOIIIHXCA.
Copeprkanue mporpaMmMbl Mo (GU3MKE HAIIPABJICHO HA (POPMUPOBAHUE €CTECTBEHHO-

HAy4YHOU KapTuHbI Mupa oOydaromuxcsi 10-11 kmaccoB mpu oOyueHuu ux Qusuke
Ha 0a30BOM YypOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOrO mnoaxona. I[lporpamma
o ¢usuke coorBercTByeT TpeboBanusiM PI'OC COO k mIaHUPYEMBIM JTUYHOCTHBIM,
MpPEAMETHBIM M METANPEIMETHBIM pe3yjbTaTaM OOy4YeHHs, a TaKKe YUYHUTHIBACT
HEOOXOJIUMOCTh pEAM3allMd  MEKIPEAMETHBIX CBA3€ (U3UKA C €CTeCTBEHHO-
Hay4YHbIMU y4e€OHBIMU TIpeAMeTaMu. B Hell onpenenstoTcsi OCHOBHbBIC IEIU M3Yy4YEHUS
(U3MKM Ha YpPOBHE CpeaHero oOIero oOpa3oBaHMs, IUIAHUPYEMBIE pE3yJIbTaThl
OCBOCHHUS Kypca (PU3MKHU: JTUYHOCTHBIE, METANpeIMETHbIE, NMpeAMETHbIE (Ha 0a30BOM

YPOBHE).

[Iporpamma 1o gu3uKe BKIIOYAET:
IUTAHUPYEMbIE PEe3yibTaTbl OCBOCHMS Kypca (pu3uku Ha 0a30BOM YPOBHE, B TOM
quClie IPEeIMETHBIE Pe3yIbTaThl 110 roj1aM 00y4EHHUS;

coJepkanue yuyeOHoro npeamera « @u3uka» mo rogam o0ydyeHusl.

[Iporpamma 1o ¢u3uke MOXKET OBITh HCIIOJIb30BAHA YUYHUTENSIMU KaK OCHOBA
JUIsl COCTaBJIEHUsI CBOMX pabouux mporpamm. [lpu pa3zpaboTke paboueil mporpammsl
B TEMATHUYECKOM IIJIAHUPOBAHUU JIOJDKHBI OBITH YYTEHBI BO3MOXKHOCTH HCIIOJIb30BAHMS
IEKTPOHHBIX  (IIMGPOBBIX) 00PA30BATEIBHBIX PECYPCOB, SBISIONMUXCS  y4eOHO-
METOUYECKUMH MaTepruaiaMu (MyJIbTUMEINIHBIE TPOTPAMMBI, SJIEKTPOHHBIE YIEeOHUKH
U 33JlaYHUKH, DJIEKTPOHHBbIE OHOIMOTEKH, BHUPTyalbHbIE JAOOPATOPUH, HUIPOBBIE
OpOrpaMMbl, KOJUIEKIIMH ITU(PPOBBIX 0OpPa30BaTENbHBIX PECYpPCOB), PEATH3YIOIIUMU
JTUIaKTHYECKUEe BO3MOXXHOCTH HH(DOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH,
coJiep KaHre KOTOPBhIX COOTBETCTBYET 3aKOHOIaTENBCTBY 00 00pa30BaHuUMU.

[Iporpamma 1o ¢u3muKe NpeaoCcTaBisieT BO3MOKHOCTD JJIsl peaii3aliu pa3aIudHbIX
METOJAMYECKUX MOAXO0/I0B K OpraHu3aiuu o0yueHus (pu3uke Mpu yCcIOBUU COXPAHEHUS
00s13aTeJIbHON YacTH COJIEPKaHMS Kypca.



dusuka kak Hayka o HauboJee OOIIMX 3aKOHAX MPHUPOMBI, BHICTYIAs B KaUeCTBE
y4eOHOro MpeaMera B IIKOJE, BHOCUT CYILIECTBEHHBIM BKJIaJ B CHCTEMY 3HAHHI
00 okpyxkatomiem wMupe. IlkompHBIH Kypc GU3HKH — CHCTEMOOOpPa3yIOUIUit
JUIl ECTECTBEHHO-HAYUHbIX YUEOHBIX IPEIMETOB, IOCKOJIBKY (DU3NUECKHUE 3aKOHBI JIEKAT
B OCHOBE IIPOIIECCOB U SBIICHUHM, H3y4aeMbIX XHUMHEH, Ouonorued, ¢uzndeckon
reorpadueii u actpoHoMueil. Vcmonp30BaHWe W aKTUBHOE NMPUMEHEHHE (HU3UIECKUX
3HaHUU OIpeleNsieT XapakTep M pa3BUTHE pPa3HOOOpa3HBIX TEXHOJOTMM B cdepe
DHEPreTUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA, IIOJy4EHUS HOBBIX MAaTepUaJIOB
C 3aJaHHBIMU CBOWCTBaMU M Apyrux. V3yueHue (M3MKHM BHOCHT OCHOBHOM BKIJIAJl

B (OpMHUpPOBAaHUE €CTECTBEHHO-HAy4YHOW  KapTHUHBI Mupa ~ OOyYarOIIUXCs,

B (popMUpOBaHUE YMEHUI MPUMEHSTh HAyYHbIA METO/] TIO3HAHUS TIPU BHITTOJIHEHUU UMHU
Y4EOHBIX UCCICTOBAHUM.

B ocHOBY kypca hu3uku A1 ypOBHSI CpeHEro 001Iero o0pa3oBaHus MOJ0XKEH Pl
UJIel, KOTOPbIE MOYXKHO PACCMAaTPUBATh KaK MPUHIIUIIBI €70 TOCTPOCHHUS.

Hoes yenocmumocmu. B COOTBETCTBUM € HEW Kypc SBIAETCS JIOTHYECKH
3aBEPIIECHHBIM, OH COJIEPKUT MaTepuall U3 BCEX pa3lieloB (PU3MKHU, BKIIOYAET Kak
BOIPOCHI KJITACCUYECKOH, TAK M COBPEMEHHOM (DHU3UKHU.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HEl MaTtepuan Kypca GU3NKu o0beTUHEH
BOKpyr (Qusuueckux Teopuil. Begymum B Kkypce sBasiercs (HopMUpOBaHUE
MPEJCTABIICHUI O CTPYKTYPHBIX YPOBHSIX MaTE€pPUH, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. Peanuzanusi uaeu MpeAnonaraeT MCHOJIb30BaHUE
TYMaHUTapHOTO MOTEHIIMANIa (PU3UUYECKON HAYKH, OCMBICIICHUE CBSA3U Pa3BUTUS (DUUKHU
C pa3BUTHEM OOIIECTBA, a TaKXKE C MHUPOBO33PECHUYECKUMH, HPABCTBEHHBIMH U
HKOJOTUYECKUMHU MPOOTIEMaMHU.

Hoes npuxnaonoii manpasenennocmu. Kypc (u3Mku mnpennosiaraeT 3HaKOMCTBO
C IIUPOKUM KPYTOM TEXHHUYECKUX U TEXHOJIOTMYECKUX MPUIOKEHUN N3YUCHHBIX TCOPUI
Y 3aKOHOB.

Hoes sxonoeuzayuu peannusyercs IOCPeICTBOM BBEACHHS 3JIEMEHTOB COIEP KAHNUA,
MOCBSAIICHHBIX JKOJOTMYECKUM TIPOOJieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI
C Pa3BUTHEM TEXHUKU M TEXHOJOTHH, a TaKke 00CYXKICHUS MPOOJIeM PaIOHATBEHOTO
IPUPOAOIIONB30BAHUS U SKOJOTUYECKON O€30MacHOCTH.



CTepXKHEBBIMH DJIEMEHTaMU Kypca (HU3MKM Ha YpOBHE CpEIHEro oOIero
oOpa3oBaHusi SBISIIOTCS  (pusnmyeckue Teopuu ((popMHUpOBAHUE MPEACTABICHUI
O CTPYKType MOCTpPOEHHUs (PU3UUYECKON TEeOpUu, poiu (yHIAaMEHTAIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MPEJCTABICHUSAX O MPUPOJE, TPaHUIAX MPUMEHHUMOCTH
TEOPUH, I ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHHUM U MPOIIECCOB).

CucTeMHO-ACSITENFHOCTHBIN MOAX0A B Kypce (DU3UKU peau3yeTcsl MPexae BCETo
3a CUET OpraHU3aIliH SKCIEPUMEHTAIbHOMN JAeITeTbHOCTH o0yuatomuxcs. s 6azoBoro
YPOBHSA Kypca (U3UKH — 3TO UCIIOJIH30BAHUE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U J1a00paTOPHBIX pabOT, KOTOPBIE B MpOrpaMmMe 1o (GU3HKE 0ObETUHEHBI
B OOIIMI CIMCOK yUYEHNYECKUX MPAKTUYECKUX paboT. Brigenenne B ykazaHHOM MepedHe
7abopaTopHbIX pPabOT, MPOBOAMMBIX JJII KOHTPOJSE W OIIEHKHU, OCYIIECTBIISETCS
y4acTHUKaMU 00pa30BaTEIbHOIO MpOIecca UCXOs U3 0COOEHHOCTEH MIIaHUPOBAHUS U
ocHarieHus kabuHeta pusuku. [Ipu s3TOoM obecreunBaeTcs OBIaeHUE 00YUIAOIIUMUCS
YMEHUSMHU TPOBOJAUTh KOCBEHHBIE HM3MEPEHHS, HCCIECIOBAaHUS 3aBUCHMOCTEH
(bu3MYEeCKUX BEIMYUH U MTOCTAHOBKY OMBITOB 110 MIPOBEPKE MPEIIOKEHHBIX THIIOTE3.

Peiienne pacyeTHbIX M Ka4eCTBEHHBIX 3aa4 C 3aJlaHHON (PU3NYECKON MOJEINbIO,
MO3BOJISIOIIEE TPUMEHSITh H3yUeHHBbIE 3aKOHBI M 3aKOHOMEPHOCTH Kak W3 OJHOTO
paszzena Kypca, Tak 1 MHTeTpUPYSI 3HAHUSI U3 pa3HBIX pa3/ienoB. J{Jis KaueCTBEHHBIX 3a1a4
MPUOPUTETOM SIBIISIIOTCSI 3a/IaHMsl Ha OOBSCHEHHME TPOTEKaHUs (U3MYECKUX SBICHUUN
U TIPOILIECCOB B OKPYXKaIOIIEH >KU3HU, TpeOyromue BbiOOpa (u3nuecko MOoeu
JUTS CUTYalliy IPAKTHKO-OPUEHTUPOBAHHOTO XapakTepa.

B cootBerctBun ¢ tpeboBanusimu ®PI'OC COO k MarepuaibHO-TEXHHUYECKOMY
oOecrieueHunto yueOHoro mpoiiecca 6a30Bblil YpOBEHb Kypca (PU3HKHU Ha YPOBHE CPEIHETO
o0miero 0opazoBaHus JOKEH M3y4aThCsl B YCIOBHUSIX MPEIMETHOTO KaOMHETa (DU3UKHU
WIKM B YCIOBUSAX HHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO
nukia. Hamrume B xabuHeTe (HU3MKA HEOOXOIUMOTO JTAOOPATOPHOTO OOOPYIOBaHUS
JUTSL BBITIOJIHGHUS YKa3aHHBIX B TMPOrpaMMe IO (PU3MKE YYCHHUYECKHX MPAKTHYSCKHUX
paboT U IEMOHCTPAIIMOHHOTO 000PYA0BaHUS 00s3aTEIBHO.

JleMOHCTpamoHHoe o0opyaoBaHue (HOpMUPYETCS B COOTBETCTBUH C MPHUHILIUIIOM
MUHUMAJIBHON  JIOCTATOYHOCTH M  00eCleYnBaeT IMOCTAHOBKY IEPEYHCICHHBIX
B TporpamMme Mo (PHU3UKe KIIOYEBBIX JEMOHCTpAIMK IS WCCICIOBAHUS H3ydaeMBbIX
SIBJICHUW ¥ TIPOIIECCOB, DIMIUPUUECKUX U (DYHIAMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKHUX
IIPUMEHEHUM.

JlabopatopHoe o0OpyAOBaHWE JUISI  YUYEHHYECKMX  MPaKTHYECKHX  padboT
dbopmupyeTcst B BU€ TEMATHUECKUX KOMILJIEKTOB U 00ECIIEUNBAETCS B PACUETE OJTHOTO
KOMIUIEKTa Ha JAByX oOOywarommxcs. TemaTHuecKue KOMIUIEKTHI JIabopaTOpHOIro
000pyA0BaHMSI JOJKHBI OBITH MOCTPOEHBI HA KOMILJIEKCHOM MCTOJIb30BAaHUH aHAJIOTOBBIX
U UU(pOBBIX MPUOOPOB, a TAKXKE KOMIBIOTEPHBIX H3MEPHUTENIbHBIX CUCTEM B BHJIE
G poBHIX Ja00paTOPHUid.

OCHOBHBIMHU LIETIAIMH U3yueHUsI (PU3UKH B 00111eM 00pa30BaHUU SABIISIOTCS:



dopmMupoBaHHEe MHTEpEcCa U CTPEMJICHHS OOYYalOMIMXCS K HAYYHOMY H3y4YEHHUIO
IPUPOJIBI, PA3BUTHE WX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CITIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOJAE TMO3HaHUs U (POpMUPOBAHHE
UCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPY>KAIOIIUM SIBJICHUSIM;

dbopMUpOBaHME HAy4HOTO MHUPOBO33PEHHUSI KaK pe3yibTara H3yYEHUS OCHOB
CTPOCHUSI MAaTEPUH U (PYHIAMEHTAJIbHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHre yMEHUH OOBSCHITH SIBICHUS C HCIOJB30BAaHUEM (HU3UICCKUX
3HAHWM M HAYYHBIX JI0KA3aTEJIbCTB;

dbopMUpoBaHME TIPEACTABICHUA O ponu (U3UKA I Pa3BUTHS  JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH.

JlocTmkeHne HJTHX Leleil obecreynBaeTcs pPELICHUEM CIEIYIOIIUX —3a]ad
B IIpOLIECCE U3YUYEHUS Kypca (UMK Ha YPOBHE CPEAHETO 0011ero o0pa3oBaHUs:

MPUOOPETEHHE CHUCTEMbl 3HAHUN 00 O0OmKX (U3HMYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOPHsIX, BKIIOYAs MEXaHHUKY, MOJEKYJSPHYIO (U3HKY, IIEKTPOJUHAMUKY,
KBaHTOBYIO (PU3UKY U AJIEMEHTHI aCTPOPU3UKHY;

dopMupoBaHNE YMEHHMI NPUMEHSATH TEOPETUYECKHE 3HAHUS NS OOBSICHEHUS
buznueckux SBIEHUNW B TPUPOAEC W JJs TPUHATHS TPAKTUYECKUX PEIICHUMN
B IIOBCETHEBHOM YKU3HU;

OCBOEHHE CIOCOO0B PEIICHUs] Pa3jMyYHBbIX 33]a4 C SBHO 3aJaHHOW (PU3UIECKON
MOJIEJIbIO, 3a/1a4, MOJIPa3yMEBAIOIINX CAMOCTOATEIBHOE CO3/JaHie (PU3NUECKON MOJIENH,
aJICKBATHOM yCIIOBUSIM 3a]1a4H;

MOHUMaHNEe (PU3MUECKUX OCHOB U MIPHUHIIUIIOB JACHCTBHS TEXHUUYECKUX YCTPOUCTB U
TEXHOJIOTMUECKHUX MPOIIECCOB, UX BIUSHUS HA OKPYKAOLLYIO CPELY;

OBJIAJICHUE METOJaMU CaMOCTOSITEIbHOTO IUIAHUPOBAHHUS U MPOBEICHMS
bu3MYeCKUX HKCIIEPUMEHTOB, aHAW3a M WHTEpIpeTaluu WH(OPMALIUU, OMpEIeICHUs
JIOCTOBEPHOCTH TMOJIyY€HHOTO PE3yJIbTaTa,

CO3/laHUE YCJIOBUH JUId Pa3BUTHS YMEHHH TPOEKTHO-WCCIIENI0BATENbCKOH,
TBOPYECKOM JEATEIBHOCTH.

OO6miee ymciio 4acoB, M3ydaemblx No npeamety ¢dusuka, — 136 yacos:

B 10 kitacce — 68 yacoB (2 vaca B Hezento), B 11 kinacce — 68 yacoB (2 yaca B HEZIEIIIO).

[IpennaraemMsliii B mporpamme 1o (pu3mKe nepeueHs Jad0paTOPHBIX U MPAKTUYECKUX
paloT sBJIsIETCS PEKOMEHJOBAaHHBIM, YUUTEIb JIeJIaeT BHIOOp MPOBEACHUS 1a00paTOPHBIX
paloT U OTMBITOB C YYETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00YyYaroIMXCs.

JIroGas pabGouas mporpamMma JOJDKHA MOJHOCTBIO BKIIIOYATh B CeOSl COACpIKaHUE
JAHHOM MPOTPaMMBI IO (hU3HUKE.

B otnenpHbIX cioydasx Kypc Gu3uky 6a30BOT0 YpOBHS MOXET U3Y4aThCs B 00ObEME
204 yaca 3a nBa rojma ooydenus (3 4 B Hepenmo B 10 m 11 kmaccax). B atom ciydae
yBEIMYMBAETCs He MeHee yeM 10 20 4 pe3epBHOE BpeMsi, KOTOPOE UCTIONIB3YETCS] YUUTEIIEM
JUIL W3y4YeHHs BOIIPOCOB, TECHO CBSI3aHHBIX C BBIOpaHHBIM MpoduieM oO0ydeHus,
U yBEIMYMBAeTCsl yueOHasl Harpy3Kka, OTBOJMMAsi HA U3YyYEHUE MEXaHUKHU, MOJIEKYJISIPHON
GU3UKK W SNEKTPOAWHAMUKM, 34 CYET paACIIUpEHHs] 4Yucia JabopaTOpHBIX paboT
HCCIIEIOBATENILCKOTO XapaKkTepa U YPOKOB PEIICHHUS KaUeCTBEHHBIX U pACUETHBIX 3371ad4.



COJAEPKAHUE OBYUYEHUA

10 KJIACC

Paznen 1. ®u3uka u MeTOAbl HAYYHOTO MTO3HAHMS

®usuka — Hayka o npupone. HaydHpie MeTOABI MTO3HAHUS OKPY’KAKOLIETO MHPA.
Posb sKcriepuMeHTa U TEOPHUH B MPOLIECCE MMO3HAHUS TPUPOJIbl. DKCIIEPUMEHT B (DU3HKE.

MonenpoBanue (GU3NYECKUX SBICHUW M mpolueccoB. HayuHble THIIOTE3BI.
®dusnueckre 3aKOHbI U TEOpUHU. ['paHULBI NMPUMEHUMOCTH (PU3MUECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBUSI.

Ponb n mecto ¢pusuku B (HOpMHUPOBAHUM COBPEMEHHON HAay4YHOW KapTUHBI MUpA,
B [IPAKTUYECKOU EATEIBHOCTHU JIIOJIEH.
[lemoncmpayuu

AmnanoroBsle U HU(POBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMIBIOTEPHBIE JATUYUKH.

Pa3nen 2. Mexanuka
Tema 1. Kunemamuxka

Mexannueckoe aBuxeHrne. OTHOCUTENbHOCTh MEXaHUYECKOT O IBMKeHUA. CucteMa
orcyeTa. TpaekTopusi.

[Tepemeriienne, CKOpOCThH (CpeHssl CKOPOCTh, MTHOBEHHAS CKOPOCTh) U YCKOPEHHE
MaTepuaJbHONM TOYKHM, KX TMPOEKIMHM HAa OCH CUCTeMbl KoopauHaT. CloxeHue
IIEPEMELICHHUM U CIIOKEHUE CKOPOCTEN.

PaBHOMEpHOE U PaBHOYCKOPEHHOE TMPSMOJIMHEWHOE JBWXKeHue. ['paduku
3aBUCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHUS, MyTH U MEPEMEIICHUs] MaTepUaTbHOM
TOYKU OT BPEMEHH.

CBoboaHoe nageHue. Y CKOpeHre CBOOOIHOTO TaICHHMS.

KpuBonuuenHoe nsuxeHue. [[BUKEHHE MaTEpUAIBHOW TOYKM MO OKPYKHOCTH
C IIOCTOSTHHOM I10 MOZYJIFO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, JIMHEHHAS CKOPOCTh. [lepron
1 yacToTa oOparnieHus. [{eHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHu4eckue yCTpOIICTBA U MPAKTUYECKOE MPUMEHEHUE: CIUIOMETP, IBUKEHUE
CHapS0B, LICMTHBIE U PEMEHHBIE MTepeayu.

Ilemoncmpayuu

Mogenb CcHUCTEMBI OTCUETa, WJUIIOCTPALMSl KUHEMATUYECKHX XapaKTePUCTHUK
JIBHDKCHUS.

[IpeoOpazoBanue ABMKEHUH C UCTIOIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3ayXe U B Pa3peKEHHOM MTPOCTPAHCTRE.

HaGnrogenue nBwkeHHWs Tena, OpOMIEHHOTO TOJ YIJOM K  TOPHU30HTY
Y TOPU30HTAIIBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaieHHUs.

Hanpagiienne ckopocTy Mpu IBUKEHUU 11O OKPYKHOCTH.



Yuenuueckui sxcnepumenm, nabopamopmvie pabomol

N3y4yeHrne HepaBHOMEPHOTO IBUKEHUS C LIEITBIO ONPEAEIICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBaHne  COOTHOLICHHWS  MEXAY  IyTAMH, [PONUACHHBIMH  TEJIOM
3a OCJIEIOBATEIbHbIE PABHBIE TPOMEKYTKH BPEMEHU IIPU PAaBHOYCKOPEHHOM JIBHKEHUU
C HAYaJIbHOM CKOPOCTBIO, PABHOW HYIIIO.

N3ydeHne NBMKEHUS IAPUKA B BA3KOU KUIKOCTH.

W3ydeHue ABMKEHUS Tena, OpOIIEHHOTO0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Iprammn otHocurensHOCTH ['anunes. [lepsoiii 3akoH HeroTtona. MHeprumanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunmun cynepnosuuumu cui. Bropoi 3akoH HeroToHa
JUUISL MAaTEPUATIbHOM TOUKH. TpeTuid 3akoH HbpIOTOHA 1111 MaTepHabHBIX TOYEK.

3akoH BcemupHoro Tsarorenus. Cuina tspxectu. [lepBasg kocMuyeckasi CKOPOCTb.

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

Tpenue. Buawsl TpeHust (mokosi, CKoyibkeHHs, kadeHus). Cuna tpenus. Cyxoe
Tperue. Cumna TpeHUs! CKOJbXKEHUS U cuiia TpeHus nokosi. Koaddunuent tpenns. Cuna
CONIPOTUBJICHHUS IIPU JBUKECHUU TeJa B KUJIKOCTU WIIH Iase.

[TocTynarenpHOE 1 BpalaTeNbHOE JBUKEHUE a0COTIOTHO TBEPAOTO TENA.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpalieHusd. [lnedo cuibl. YcimoBus paBHOBECHS
TBEPAOTO TEJIA.

TexHuueckrne yCTpOMCTBA U MPAKTUYECKOE MPUMEHECHUE: TOAIIUITHUKH, IBUKECHUE
HMCKYCCTBEHHBIX CITYyTHUKOB.

[lemoncmpayuu

SIBneHve nHepIuu.

CpaBHeHME Macc, B3aMMOIEUCTBYIOIINX TET.

Bropoii 3axkon HeroToHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTH CUJIBI YIIPYTOCTH OT JAedhopMaIuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U MAJCHUU.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBECHS TBEPAOTO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenue ABMxeHUs OpycKa IO HAaKJIOHHOM MII0OCKOCTH.

HUccnenoBanne 3aBUCUMOCTH CHJI  yOPYTOCTH, BO3HUKAKOIIUX B MPYKUHE
U PE3UHOBOM 00pa3iie, OT ux redopmanuu.

HccnenoBanue ycnoBui paBHOBECHS TBEPAOTO TeJd, UMEIOIIETO OCh BPAILLICHHUS.

Tema 3. 3akonwl coxpanenus 6 mexanuke

Nmiynbc MaTepuaabHOM TOUYKM (TE€na), CUCTEMbI MaTepUaIbHbIX ToueK. Mmmyibe
CWIbl M HW3MEHEHHE HMITyJbca TeJa. 3aKOH COXpaHEHUs HuMITyJbca. PeakTuBHOE
JIBUKCHHUE.



Pa6Gora cuibl. MOIIIHOCTE CHUJIBL.

Kunernyeckass oHeprus MarepuadbHOM TOukd. TeopemMa 00 H3MEHEHHUH
KMHETUYECKON SHEPIHUHU.

[TorenuuanbhHas sHeprus. [loTeHumanbHas SHEPrus yrnpyro aedopMHUpPOBAHHOU
npyxuHbl. [loTeHIIManbHas 3Heprus Teja BOJIU3U MOBEPXHOCTH 3E€MIIH.

[ToreHnMaNbHBIE U HETTOTCHIIMATBHBIE CHIIBI. CBSI3b Pa0OTHI HETTOTEHIIMAIBHBIX CHIT
C U3MEHEHUEM MEXaHUYECKOU SHEPTUU CUCTEMBbI TN 3aKOH COXPAHEHUSI MEXaHUYECKOU
SHEPTHUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckne YCTpOWCTBA M IMPAKTUYECKOE IMPUMEHEHHUE: BOJOMET, KOIIED,
MPYKUHHBIN TUCTOJIET, IBUKEHUE PAKET.
[lemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa moTeHIIMATBHOM SHEPTUHN B KUHETUYECKYIO U 00paTHO.
Yuenuuecxuii oxcnepumenm, nabopamopmsie pabomoi

N3yuenune abCcoMOTHO HEYIIPYTOTO yaapa ¢ MOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

Uccnenoranue cBsi3u pabOThI CUIIBI ¢ U3BMEHEHUEM MEXAHUYECKOW DHEPTrUM Teja
Ha NPUMEPE PACTIKEHUS PE3UHOBOIO KIyTa.

Pa3nen 3. MousekyasipHasi Gpu3uKa U TEPMOANHAMHUKA
Tema 1. Ocnoebt MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIO)KEHHSI MOJIEKYJISIPHO-KMHETHUECKOW TEOPUM M UX ONBITHOE
obocHoBanue. bpoyHoBckoe — aBwxkenue. Juddysua. Xapakrep — IBUKEHUSA
Y B3aMMO/JICWCTBHS YacTHUIl BellecTBa. Moaenu CTpoeHHs Ta30B, )KUIAKOCTEN U TBEPIBIX
Ted U OOBSICHEHHE CBOICTB BEIECTBA HAa OCHOBE 3TUX Mojeneil. Macca U pa3mepbl
moutekyi. KomnuectBo BenectBa. [locrosiHHas ABoraapo.

TermmoBoe pasHOBecue. Temmeparypa u ee usMmepenue. Illkama temnepatyp
Llenabcus.

Mopens uaeanbHOro raza. OCHOBHOE YpaBHEHUE MOJEKYJSPHO-KMHETUYECKOU
TEOPUH UJCAIBHOTO Ta3a. AOCOIIOTHAs TeMIepaTypa Kak Mepa cpeHeld KHHETHUECKON
SHEPryUU TEIUIOBOTO NBWKEHMsS vactull ra3a. lllkama temnepatyp KenbBuHa. ['a3oBbie
3aKkOHbl. YpaBHeHne MennaeneeBa—Knaneiipona. 3akoH J[lanbToHa. M3ompoieccsl
B UJICAJIBHOM Ta3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BeniecTBa. [ paduyeckoe npeacrasienue
M30IIPOLIECCOB: M30TEPMA, U30X0pa, n300apa.

TexHuueckue yCTpoicTBa U MPaKTUUECKOE IPUMEHEHHUE: TEPMOMETP, OApOMETP.
[lemoncmpayuu

OnbIThl, TOKa3bIBAIOIIME TUCKPETHOE CTPOEHHUE BEIIECTBa, (poTOrpaduu MOJIEKYI
OpPraHU4YECKUX COCIMHECHUM.

OmnpiTel 10 AU Py3un KUAKOCTEH U Ta30B.



Mopenb OpOyHOBCKOTO JIBHUKEHUSI.

Mogaens onbiTa [TepHa.

OnbIThI, TOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO B3aUMOICHCTBHUSI.

Mojienb, WIUTIOCTPUPYIOIIAs IPUPOAY JIABJICHHUS Ta3a HA CTEHKU COCY/Ia.

OnbIThI, HJUTIOCTPUPYIOIINE YPABHEHHE COCTOSIHUS UJICaTIbHOTO ras3a, U30MpOoIEeCcChI.
Yuenuueckuii sxcnepumenm, iabopamopmvie pabomoi

OmnpeneneHue Macchl BO3IyXa B KJIIACCHON KOMHATE Ha OCHOBE M3MEpPEHUI 00bema
KOMHATBI, IJABJICHUS U TEMIIEPATYPHI BO3yXa B HEM.

HccnenoBanne 3aBUCHMOCTH MEXKIY IMapaMeTPAMU COCTOSTHUS PA3pEKEHHOTO Ta3a.

Tema 2. OcHo6bl mepmoOUHAMUKU

TepmonnHamuyeckass cucTeMa. BHYTpPEHHsAs DJHEPrUs TEPMOJIWHAMUYECKOU
CUCTEMBI M CHOCOObl ee u3MeHeHusa. KoimuecTBo TeruoTel M pabota. BHyTpeHHss
SHEPrus OJHOATOMHOI'O HJI€aJbHOro ra3za. Buasl Temionepenaydu: TEMIONPOBOIHOCTD,
KOHBEKIUS, W3Jy4yeHUe. YJIelbHasg TEIJIOEMKOCTh BemiecTBa. Koau4yecTBO TEmiIOThI
IIpU TeIIonepeaaye.

[Tonstue 00 aguadbatHoM npouecce. [1epBblit 3ak0H TepMoauHamMuKku. [Ipumenenue
NEPBOrO 3aKOHAa TEPMOJMHAMUKUA K u3omporeccaM. ['paduueckas HHTeprpeTanus
paloThI Ta3a.

Bropoii 3akon TepmoanHamuku. HeoOpaTuMoCTh IpOI1ecCcoB B IPUPOJIE.

TeroBbie MamuHbl. [TpuHIMIBL TeWcTBUS TEMIOBBIX MaiivH. [IpeoOpasoBanus
SHEpPruM B TEIUIOBbIX MamHax. KoadduiineHT none3Horo qeiCTBUS TEIIOBOW MAIlIUHBI.
[uxn Kapro u ero ko3¢ (UIMEHT MOJIE3HOTO ICUCTBUSA. DKOJIOTHUYECKHE IPOOIEeMbI
TEIJI09HEPIrEeTUKH.

TexHuyeckue ycTpoMCTBa U MPAKTUUECKOE MPUMEHEHHE: JIBUTaTelb BHYTPEHHETO
Cropanusi, ObITOBON XOJIOAWJIbBHUK, KOHAUIIMOHED.

[[lemoncmpayuu

N3meHeHre BHYTPEHHEN 3HEPruu Teja MpU COBEPIIEHUH paOOThl: BBUIET MPOOKH
13 OyTBUIKM MOJI JEWCTBUEM CXKATOTO BO3/yXa, HarpeBaHue 3¢upa B JaTyHHOU TpyOKe
nyTeM TpeHus (BUIACOJEMOHCTpALIUs).

N3menenune BHyTpeHHEN SHEpPTUU (TeMIlepaTyphl) Teja Mpy Terionepeaaye.

OnbIT 0 aaAnabaTHOMY PAaCUIUPEHHIO BO3yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mogenu mapoBoil TypOMHBI, ABHUraTelsi BHYTPEHHETO CTOpPaHUs, PEaKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomol

N3mepenne yaenpbHOU TEII0EMKOCTH.

Tema 3. Acpecammnvie cocmosanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanue u KouaeHcauus. Vcnapenue wu  kuneHue. AOCOIIOTHAS
U OTHOCHUTENbHAs BIAXKHOCTh Bo3Ayxa. HaceimeHHsld mnap. YjaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATypPhl KUTIEHUSI OT 1aBJICHHS.



Teepnoe Tteno. Kpucrammuueckue u amopdHble Teiaa. AHM30TPOIUS CBONCTB
kpuctaioB.  Kuakume  kpuctawiel.  CoBpeMmeHHble — Mmartepuansl.  [lmaBneHue
U KpUCTaJUIM3aLus. Y AenpHas TemoTa miasieHus. Cyoaumanus.

VYpaBHeHue TemioBoro OanaHca.

TexHuueckue ycTpoicTBa U MPAKTUUECKOE IPUMEHEHHUE: TUTPOMETP U TICUXPOMETP,
KaJOPUMETP, TEXHOJOTMM IIOJY4YEHHUS COBPEMEHHBIX MAaTepualioB, B TOM YHUCIE
HAaHOMAaTEepUajoB, U HAHOTEXHOJIOTUH.

[lemoncmpayuu

CBolicTBa HACHIIEHHBIX MAPOB.

Kunenue npy noHWKEHHOM JIaBJICHUU.

Cnoco0Obl U3MepeHuUst BIaKHOCTH.

HaGnronenue HarpeBaHust M MIIaBJIEHUS KPUCTAIUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTAIIJIOB.

Yuenuueckuii sxcnepumenm, nabopamoprvie padomoi

W3mepeHne OTHOCUTEIBHOM BIaXXKHOCTU BO3/1yXa.

Paznen 4. JnekTpoauHAMHUKA
Tema 1. Dnekmpocmamuka

DneKTpu3alusa Tel. DJNEKTPUYECKuil 3apsi. J(Ba BuAa 3JIEKTPUUYECKHX 3apsJIOB.
[IpoBOAHUKH, AMRIIEKTPUKH M MOJYNPOBOJHUKH. 3aKOH COXPAHEHUS AIEKTPUUYECKOIO
3apsna.

BzaunmopeiictBue 3apsinoB. 3akoH Kynmona. ToOYE€UHBINM SJIEKTPUYECKUAN 3apsil.
Onextpuueckoe nosie. HarpspkeHHOCTh anekTpuydeckoro nosst. [IpuHnun cyneprno3nnnn
ANEKTPUYECKUX noJiel. JIMHNK HanpsHKEHHOCTHU AJEKTPUUYECKOTO MOJIS.

PabGora cun snekrpocratudeckoro mnojs. [lorenuuan. Pa3HOCTh MOTEHIIUAIIOB.
[IpOBOHUKM U JAMDIEKTPUKH B DJIEKTPOCTATUYECKOM moje. JluanexTpuueckas
ITPOHUIIAEMOCTb.

DNeKTpoeMKOCTh. KoHIeHcaTop. DNEKTPOEMKOCTh IIJIOCKOTO KOHJEHCATOpa.
OHeprus 3apsHKEHHOIO0 KOHJEHCATOopa.

TexHuueckre yCTPOWCTBA M NIPAKTUYECKOE IPUMEHEHME:  DIIEKTPOCKOIL,
ANEKTPOMETpP,  AJIEKTPOCTATHUECKas  3alllUTa,  3a3€MJICHHE  3JIEKTPONpUOOpOB,
KOHJICHCATOP, KOIMPOBAJIbHBIN anmapar, CTpyHHbIA IPUHTED.

Ilemoncmpayuu

YCTpOUCTBO U IPUHLUII AEHCTBUS DJIEKTPOMETPA.

BzaumoneincTBrue HadIEKTPU30BAHHBIX TEI.

DIIEKTPUUYECKOE TIOJIE 3APSIKEHHBIX TEI.

[IpOoBOJTHHUKH B AJIEKTPOCTATHYECKOM I10JIE.

DnekTpocTaTuyecKas 3aluTa.

JIMBAEKTPUKH B DJIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTh AJIEKTPOEMKOCTH IIJIOCKOrO KOHAEHCaTopa OT IUIOMIAJX IUIACTHUH,
pacCTOAHUS MEXKly HUMU U JUAJIEKTPUYECKON TPOHHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJIEHCAaTopa.



Yuenuueckui sxcnepumenm, nabopamopmvie pabomol
N3mepeHune 31eKTpPOEMKOCTH KOHJIEHCATOpa.

Tema 2. I[locmosannwtii Inekmpuueckuii mok. Toxu 6 paznuunvix cpeoax

DNEKTPUYECKUN TOK. Y CIIOBUS CYLIECTBOBAHUS 3JIEKTPUUECKOTO TOKA. MICTOUHMKH
Toka. Cuina Toka. IlocTosTHHBIN TOK.

Hanpsoxenue. 3akon Oma i1 yyacTka LEeTH.

DNEeKTPUYECKOE  CONPOTHUBJIECHHE.  YJAEIBHOE  CONPOTHBIICHHE  BELIECTBA.
[TocnenoBatenbHOE, MAPAIIIENBHOE, CMEIIAHHOE COETMHEHUE ITPOBOTHUKOB.

Pabota snextpudeckoro Toka. 3akoH Jlxxoyns—Jlenna. MomHOCTb 3JI€KTPUYECKOTO
TOKaA.

DJIEKTPOJIBUXKYIIAsl CHJIa U BHYTPEHHEE CONPOTHUBIICHUE MCTOYHUKA TOKA. 3aKOH
Owma 11 moTHOM (3aMKHYTOM) aeKkTpruueckoi nenu. Kopotkoe 3ambikaHue.

DJIEKTPOHHAS MPOBOAUMOCTb TBEPJbIX METAJIOB. 3aBUCUMOCTb COINPOTHUBIICHUS
METAJJIOB OT TemMneparypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA AIEKTPOHHBIX ITYUYKOB.

[TonynpoBoguuku. CoOCTBEHHAs] U TPUMECHASI MPOBOAUMOCTh MOJIYIPOBOTHUKOB.
CaoiicTBa p—n-niepexoxa. IlomynpoBoAHUKOBBIE TPUOOPBHI.

DNEeKTPUYECKUN TOK B paCTBOPAX M paciuiaBax 3JIEKTPOIUTOB. DIEKTPOIUTHIECKAS
JIACCOIUALIMS. DIEKTPOIIHU3.

DIEKTPUYECKU TOK B razax. CaMOCTOSITEbHBI M HECAMOCTOSITEIbHBIA pa3ps/l.
Monnus. [1na3zma.

TexHU4eCKHUe YyCTPOMCTBA M NMPAKTUUYECKOE TPUMEHEHHE: aMIIEPMETP, BOJIBTMETD,
peocTar, ICTOYHHUKHU TOKa, dJIEKTpOHArpeBaTeIbHbIe IPUOOPHI, JIEKTPOOCBETUTEIHHBIC
npuOOphl, TEPMOMETP  COMPOTHBJICHHS, BAaKYyMHBIM JHOM, TEPMHUCTOPHI H
(bOTOpE3UCTOPHI, MOTYNPOBOIHUKOBBIN U0/, TAIbBAHHUKA.

Ilemoncmpayuu

N3Mmepenue cuiibl TOKa U HAIIPSIAKEHUS.

3aBUCUMOCTh COMTPOTUBIICHUS LIMJIMHAPUUECKUX TPOBOAHUKOB OT JJIMHBI, TUIOIIAIH
MOMNEPEYHOr0 CEUEHUS U MaTepuaa.

CwMmeliaHHO€ COeIMHEHHE MPOBOIHUKOB.

[Ipsmoe  w3MepeHHe  HNEKTPOABMXKYyWEW  Ccuibl. KopoTkoe  3aMblKaHuE
raJibBAaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHUMOCTh COMPOTUBIICHHS] METAIJIOB OT TEMIEPATYPHI.

[IpoBOIUMOCTB 3JEKTPOIIUTOB.

HckpoBoii paspsia ¥ IPOBOAUMOCTD BO3yXa.

OIHOCTOPOHHSIS TPOBOAUMOCTD AUO/A.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3yyeHne CMEMIaHHOTO COEAMHEHUS] PE3UCTOPOB.

N3Mmepenue »neKTpOABMKYIIEH CUIbI HWCTOYHHKA TOKA M €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

Hab6nronenue anekrponmsa.



Me:knpeameTHbie CBSI3U

Nzyuenue kypca pusuku 6a3oBoro ypoBHs B 10 Kiiacce OCyIIECTBISIETCS C yUETOM
COJIEp>KaTENbHBIX MEXKIIPEAMETHBIX CBSI3€H C KypcaMy MaTeMAaTHUKH, OMOJIOTUH, XUMUH,
reorpauu ¥ TEXHOJIOTHH.

Meswxcnpeomemnvie nousamus, CBSI3aHHbIE C HW3YYEHUEM METOJIOB HAYYHOI'O
MO3HAHUS: SIBJICHUE, HAYUYHBIM (akT, Tunore3a, pusndeckas BEIUYUHA, 3aKOH, TEOpUs,
HaOJI0ICHUE, SKCIIEPUMEHT, MOJICIUPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: penieHHe CUCTEMbl ypaBHEHUH, JHMHEWHas (yHkuus, napabdona,
runep6oia, uX rpauKu U CBOKWCTBA, TPUTOHOMETpHUECKHE QYHKIIUU: CUHYC, KOCHHYC,
TAHT€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHI U HUX
MPOEKIIMU Ha OCH KOOPJIUHAT, CJI0)KEHUE BEKTOPOB.

buonocus: mMexaHuueckoe IBWXKEHHE B JKUBOW mpupojae, auddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB (BHJBI TEIUIONEpENayl, TEMJIOBOE pPaBHOBECHE),
JIIEKTPUYECKHUE SIBICHUS B KUBOU MIPHUPO/IE.

Xumus: AUCKPETHOE CTPOEHHUE BEILECTBA, CTPOCHHE AaTOMOB M MOJIEKYJ, MOJIb
BEIIIECTBA, MOJIIPHAs Macca, TEIJIOBBIE CBOWMCTBA TBEPABIX TEJ, KUAKOCTEH U Ta3oB,
AIIEKTPUYECKUE CBOMCTBA METAJUIOB, JIEKTPOJIUTHUECKAs TUCCOLIMAINS, TaTbBaHUKA.

l'eocpaghus: BIaxHOCTh BO3/AyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeodbpazoBaHUE ABIKEHUH C WCIOJIB30BAHMEM MEXaHHU3MOB, yUeT
TPeHUsT B TEXHHMKE, TOJIINIMHUKH, WCIOJF30BAHUE 3aKOHA COXPAHEHUS HMITYJIbCa
B TEXHHKe (pakeTa, BOAOMET W JAPYTHe), ABUraTellb BHYTPEHHETO CrOpaHHWs, MapoBas
TypOuHa, OBITOBOI XOJIOAUIBHUK, KOHIUITMOHEDP, TEXHOJIOTHH MOTyUYEHHUS] COBPEMEHHBIX
MaTepualoB, B TOM YMCJ€ HAHOMAaTEepHUaOB, U HAHOTEXHOJIOTUH, AJIEKTPOCTaTHYECKas
3alldTa,  3a3eMJICHHUE  DJEKTPONPUOOPOB,  KCEPOKC, CTpYHHBIA  TPHUHTED,
AIIEKTPOHATPEBATENbHBIE TPUOOPHI, STEKTPOOCBETUTEIBHBIC TPHUOOPHI, TaThbBAHHUKA.

11 KJIACC

Paznen 4. daekTpoguHaMuKa
Tema 3. Maznummnoe noJe. I1eKmMpoOMazHUMHAA UHOYKUUS

ITocTostHHBIE MarHuThl. B3aumMoaeicTBHE MNOCTOSHHBIX MarHuToB. MarmmTHOeE
nosje. Bektop MarHUTHOM WHAYKUUU. [IpyHIMI Cyneprno3suuuy MarHUTHBIX TOJIEU.
Jlvauum marauTHOM MHAYKUMK. KapTrHa MTMHAN MarHUTHOM HHAYKIWAHX TOJIS IOCTOSIHHBIX
MarHuTOB.

MarauTtHoe 1noJie MPOBOJHUKA ¢ TOKOM. KapThHa JIMHMN MHIYKIIMA MarHUTHOTO
MOJIS1 AJIMHHOTO MPSIMOTO NMPOBOIHUKA U 3aMKHYTOTO KOJIBIIEBOTO ITPOBOJAHUKA, KATYIIIKH
¢ TokoM. OnbIT OpcTreaa. BzanumoaeiicTere mMpoBOJHUKOB C TOKOM.

Cuna Amrniepa, ee MOJyJIb U HaIllpaBJICHUE.

Cuna JlopeHua, ee mMoayiab U HampaBiieHUE. J[BUKEHUE 3apsSKEHHOM YaCTUIIbI
B OJTHOPOJHOM MarHuTHOM MoJje. Pa6ota cubl JlopeHiia.

SIBlIeHME BIEKTPOMArHUTHOW WMHAYKIMU. [IOTOK BEKTOpa MarHUTHOW WHIYKIIWH.
DJIEKTPOJABUKYIIAsl CHJIA MHAYKIIMU. 3aKOH 3JEKTPOMarHuTHOW uuaykiuu dapanes.



BuxpeBoe snekTpuueckoe  mosie.  ODJEKTPOABMKYIIAs  CHJIA  MHAYKIUU
B MMPOBOJHUKE, ABUKYIIIEMCS TOCTYHATEIbHO B OJTHOPOIHOM MarHUTHOM TIOJIE.

[IpaBuno Jlenua.

NHaykTMBHOCTb.  SIBI€HME  CaMOWHIYKIIHH. DNEeKTpOoABMKYyIIas  CHJIA
CaMOMHIYKIIUU.

DHeprusi MarHUTHOTO TOJISI KaTyIIKU C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHu4eckne yCcTpoMCTBa U MPAKTUYECKOE MPUMEHEHUE: MOCTOSHHBIE MAarHUTHI,
AIIEKTPOMArHUTHI, AIEKTPOABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHUI, UHTyKIIMOHHAS
1eyYb.

[lemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHUE PTIEKTPOHHOIO MMyYKa MarHUTHBIM TOJIEM.

JIuHMY UHIYKIUU MAarHUTHOTO TOJIS.

B3anmopelicTBre AByX MPOBOJHUKOB C TOKOM.

Cuia Ammnepa.

JelictBrue cuibl JIOpeHIla Ha HOHBI AIIEKTPOJIUTA.

SBNeHre PIEKTPOMAarHUTHOW UHIYKITUU.

IIpaBuno Jlenna.

3aBUCHUMOCTh JJIEKTPOABUKYIIECH CHJIBI HMHIYKIUU OT CKOPOCTH W3MEHEHUS
MarHUTHOTO MOTOKA.

SBneHre caMOUHIYKITUU.

Yyenuueckuii sxcnepumenm, 1abopamopmvie pabomol

N3ydeHne MarHuTHOTO MOJISI KATYIIKU C TOKOM.

UccnenoBanue nelcTBUS MOCTOSHHOTO MarHUTa Ha PAMKY C TOKOM.

UccnenoBanue sBiICHUS SJIEKTPOMArHUTHOW UHIYKIUU.

Pa3nen 5. Kojie0anusa v BOJHBI
Tema 1. Mexanuueckue u 31eKmpomMazcHuUmMHble Koaiedanus

Koneb6arenbnas cucrema. CBOOOHBIE MEeXaHNUECKUE KoJieOanus. ['apMoHndeckue
koneOanud. Ilepuon, yactora, ammiutyaa u ¢asa xosnedanuid. [IpyKUHHBIA MasTHHK.
MaTteMaTtuyeckuii MasiTHUK. YpaBHEHHWE rapMOHHUYecKuXx KoneOanuid. IIpeBpaieHue
HHEPrUM NMPU TAPMOHUYECKUX KOJICOAHUSX.

Koneb6arenbupiit KoHTYp. CBOOOIHBIE SJIEKTPOMArHUTHBIE KOJICOAHUS B UI€ATEHOM
K0J1e0aTeTbHOM KOHTYpe. AHAJOTUs MEXIYy MEXaHUYECKUMHU U 3JIEKTPOMATHUTHBIMU
konebanusimu. @opmyna TomcoHa. 3aKOH COXpAaHEHUS DJHEPIMM B HUACAIBHOM
KoJ1e0aTeThbHOM KOHTYPE.

[IpencraBinenue o 3aTyxalIIUX KoJeOaHUAX. BbIHYXIEHHBIE MEXaHHYECKHE
kosebanus. Pesonanc. BeiHyXk/I€HHBIE 371€KTPOMAarHUTHbBIE KOJICOAHMUSL.

[lepemennsblii TOK. CHHYCOMIaIbHBIA MEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOTO
TOKa. AMIUIUTYJHOE U JE€HCTBYIOIIEE 3HAUEHNUE CUJIbI TOKA U HAIIPSKEHUS.



Tpanchopmatop. IlpomsBoacTBo, mepemadya W TOTPEONICHHE DICKTPUICCKOM
DHEPruU. OKOJIOTMYECKHE PHUCKU NPU TNPOU3BOACTBE HJEKTpodHeprun. KynbTypa
WCIIOJIb30BaHUs 3JIEKTPOAIHEPTUH B TOBCEIHEBHOM JKU3HU.

TexHu4eckne yCTpOMCTBAa M NPAKTHYECKOE IPUMEHEHHE: DJIEKTPUUECKUN 3BOHOK,
reHepaTop NMEPEMEHHOT0 TOKA, JMHUU dJIEKTPOIiepeaay.

[lemoncmpayuu

UccnenoBanue rapaMeTpoB KoJe0aTeIpHOM CHUCTEMBI (TpyXUHHBII
WM MaTeMaTUYEeCKUN MasTHHK).

Hab6nronenue 3aTyxaromux KoeOaHu.

UccnenoBanue CBOMCTB BBIHYXKIECHHBIX KOJICOAHUM.

Habmronenue pezonanca.

CB0OOOIHBIE DJIEKTPOMArHUTHBIE KOJICOAHMS.

OcuumiorpaMMbl  (3aBUCUMOCTH  CHJIBI  TOKa W HaIPsDKEHUS OT BPEMEHH)
JUIS1 DJIEKTPOMArHUTHBIX KOJICOaHMiA.

Pe3onanc mpu  mocCIenOBAaTEIbHOM  COEAWHEHUM  PE3UCTOpa,  KATYIIKU
WHJIYKTUBHOCTH M KOHIEHCATOPA.

Mogenb TUHUYU 3JIEKTPOIEpeIayu.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomoi

HccnenoBanue 3aBUCMMOCTH TIEPHOJIa MaJIbIX KOJIEOAHHI Tpy3a Ha HUTH OT JUTHHBI
HUTU U MacChl Tpy3a.

UccnenoBanue mepeMeHHOr0 TOKa B IIEMU U3 TMOCJIEAOBATEIBHO COEIUHEHHBIX
KOHJIEHCATOPa, KaTyIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMacHUMHbBLE 60JIHbI

Mexanuueckne BOJIHBI, yClIoBUA  pacnpoctpaHeHnus. Ilepuon. CkopocTb
pacnpocTpaHeHus U JJIMHA BOJHBIL. [lonepeydnslie u npoaosasHbie BoJiHbl. UHTEepdepenus
U TU(pakiys MEXaHUUECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. BeicoTa ToHa. TeMOp 3ByKa.

DONEeKTPOMAarHUTHbIE BOJHBL. Y CJIOBUS H3JIyYEHHs] DJIEKTPOMAarHUTHBIX BOJIH.
B3aumuas opuenrtauus BekTopoB E, B, V B snexkrpomarautHoi Bomnne. CBoiicTBa
AIIEKTPOMATHUTHBIX BOJH: OTpPa)X€HUE, MpPEJIOMJICHUE, NOoJApU3alus, AUPpaKius,
unTepdepennnsa. CKOpoCTh 3MEKTPOMATHUTHBIX BOJIH.

[IIkana »HEKTPOMAarHWTHBIX BOJH. [IpUMeEHEHHWE »IEKTPOMArHUTHBIX BOJH
B TEXHUKE U OBITY.

[IpuHUMITBI paguOCB3U U TeNEBUACHUS. Paguomokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuueckne yCTpPOMCTBA M IPAKTHYECKOE TNPHUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTBI, YJIbTPA3BYKOBas JMArHOCTHMKAa B TEXHUKE W MEIULHHE, pajap,
paavoONpUEMHUK, TEIEBU30p, aHTEeHHA, TesnedoH, CBYU-neus.

[lemoncmpayuu

ObpazoBaHue U pacnpoCTpaHEHHE MONEPEYHBIX U MTPOJAOIBHBIX BOJH.

Konebmromeecs Te10 KaKk HCTOYHUK 3BYKA.

HabutoieHue oTpakeHus: ¥ NpeIoMIIEHUS] MEXaHUYECKUX BOJIH.



Hab6nronenue natepdepennnn u nudpakiimm MEXaHMIECKUX BOJTH.

3BYKOBOW PE30HAHC.

Habmronenue cBsi3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMILIUTYJAOM M 4acTOTOM
KOJICOaHMIA.

HccnenoBanue CBOWMCTB AJEKTPOMArHUTHBIX BOJIH: OTPaXKEHHE, IMPEIOMIICHHE,
noJisipu3aniys, 1udpaxius, uHTephepeHIrs.

Tema 3. Onmuxa

I'eomerpuueckas onruka. [IpsMonuHeliHOE pacIpOCTpaHEHUE CBETA B OJTHOPOAHOMN
cpene. JIyud cBera. ToueuHblld HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKoOHbl OTpaxeHus cBera. llocTpoeHue uU300pakeHU
B IJTOCKOM 3€pKaJe.

[Ipenomienue cBeTa. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIN TOKa3aTeshb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxeHue. IlpenenbHpIl  yroia MOJHOTO
BHYTPEHHETO OTPAKEHHSI.

Hucnepcus csera. CinoxHbli coctaB Oenoro cBera. L[Ber.

Cobuparome u pacceuBaromive JUH3bl. ToHKass JuH3a. DOKyCHOE paccTosTHHUE
U ONTHYECKas cuia TOHKOM smH3bL. IlocTpoeHne wu300pakeHUil B COOMPAOIIUX
U paccenBaroumx JiMH3aXx. @DopMmysia TOHKOM JIMH3BL. YBEJIWYEHHE, J1aBAEMOE
JIMH30M.

[Ipenensr TPpUMEHUMOCTH TEOMETPUYECKON ONTUKH.

Bonnosas ontuka. MuTtepdepennust cBera. KorepeHTHbIE MCTOYHUKHU. Y CIOBUS
HaOJI0/ICHUS] MAaKCUMYMOB M MUHUMYMOB B HMHTEP(PEPEHIMOHHON KapTHHE OT ABYX
cH(pA3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cseta. JudpakuronHas pemietka. YciaoBue HaOMIOIEHUS TJIaBHBIX
MaKCHUMYMOB IIPU NaJICHUH MOHOXPOMAaTUYECKOTO CBETA HA AUPPAKLINOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHuuyeckue ycTpoiicTBa U MpakTHUECKOe MPUMEHEHHE: OUKH, JTyna, (poToanmapar,
MIPOCKIIMOHHBIN armapaT, MUKPOCKOII, TEJIECKOII, BOJIOKOHHASI ONTHKA, TU(PAKIIMOHHAS
pelIeTKa, MOJSPOUL.

[[lemoncmpayuu

[IpsMonuHENHOE  PacIpOCTpPAHEHWE, OTPAXEHHWE U IPEIOMIICHHE  CBETa.
OnTtudeckue mpruOopHI.

[TomHoEe BHyTpeHHEE oTpaxkeHue. Mozens CBeTOBOAA.

HccnenoBanne cBONWCTB U300pakeHUI B JIMH3AX.

Mogenu MUKpOCKoOIIa, TEIECKOoIa.

Habmronenue nunrepdepeHinu ceera.

Ha6nronenue nudpaxium cBera.

Hab6nronenue nucriepcuu cBeTa.

[TonyueHue cniekTpa ¢ MOMOUIBIO TPU3MBL.

[Tomydyenne criekTpa ¢ MOMOIIbIO AUPPAKITMOHHON PEIIETKH.

Hab6nronenue nossipuzaiuu cBera.



Yuenuueckuii sxcnepumenm, iabopamoprvie pabomol
N3mepenune nokazaresisi IpeaoMIICHHS CTEKIIA.
HccnenoBanue cBOMCTB N300paKEHNUH B JIMH3AX.
Hab6nronenue nucriepcuu creTa.

Pa3znen 6. OcHOBBI crieNMAIbLHON TEOPUH OTHOCUTEIBLHOCTH

['panuibl OPUMEHUMOCTH KJIaCCMYECKOW MexaHuku. IlocTynatsl crnenuaibHOU
TEOPUU OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTh MOJAYJSA CKOPOCTH CBE€Ta B BaKyyMe,
MPUHILUIN OTHOCUTEIBLHOCTH DUHIITEHHA.

OTHOCUTETBLHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHHUE BPEMEHH U COKpalleHue
JUTUHBI.

DHEpPrus U UMITYJIbC PEISATUBUCTCKON YaCTUIIBI.

CBs3b MACChI C SHEPTUEH U UMITYJILCOM PEISATUBUCTCKON YaCTUIIbI. DHEPTHUs MTOKOSI.

Pa3znen 7. KBantoBasi puszuka
Tema 1. Dnemenmul K6aHmMOBOU ONMUKU

®oronsl. Popmyna Ilnanka cBs3u sHepruu (HOTOHA C €r0 YaCTOTOM. DHEPrus
U UMITYJIbC (POTOHA.

OtkpoiTue u ucciaegoBanue ¢otoddpdexra. Onbitel A.I'. CrosneroBa. 3aKOHBI
dotorpdexra. VYpaBuenue DOitHmreHa mnus oroaddekra. «Kpacnas rpanumay
dbotorddexra.

JlaBnenwne cBera. OnbiTel I1.H. JIeGenena.

XUMHUYECKOE JICVCTBUE CBETA.

TexHuueckue yCTpOWCTBA H  TMPAKTUYECKOE TMpPUMEHEHHUE: (POTODIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOANOI.

[lemoncmpayuu

®oT0o3((HeKT Ha YCTaHOBKE C IMHKOBOM IMJIACTUHOM.

Uccnenoranue 3akoHOB BHelIHETo GoTod(deKTa.

CBeToaunon.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OmbiTel Pesepdopma mo paccesHUIO 0-HaCTHIIL.
[Tnanerapuas moaens aroma. [loctynatel bopa. M3nydenue u norsoiienue GOTOHOB MpU
Mepexo/Ie aTOMa C OJHOTO YPOBHS SHEPTUU Ha JIpyroi. Busel criektpoB. CekTp ypoBHEN
SHEpPrUU aToMa BOJIOPOJa.

BosHoBeie cBoiicTBa wactuil. Bosnbl nae bpouna. KopnyckylisipHO-BOJITHOBOM
Ty aJIA3M.

CHOHTaHHOE U BBIHYX/ICHHOE U3TyYEHHE.

TexHuueckre yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHHUE: CHEKTPAJIbHBIN aHAIU3
(cexTpockoI), Ja3ep, KBaHTOBBI KOMIIBIOTED.
[lemoncmpayuu

Mopnens onsita Pesepdopaa.

Ornpenenenue AJIMHBI BOJHEI J1a3epa.



Habmronenune nuHeRYaThIX CIIEKTPOB U3ITYUCHUS.
Jlazep.

Yuenuuecxuii oxcnepumenm, rabopamopmvie pabomoi
Habmronenue nuHeyaToro crnekTpa.

Tema 3. Amomnoe ao0po

OKCHEpUMEHTBI, JOKa3bIBAIOIIME CIOXHOCTh CTpoeHus sapa. OTKpeITHE
pagnoaktuBHOCTH. OmbITel Pesepdopaa mo ompeneneHUIo cocrtaBa paguoaKTUBHOTO
uznyuyenus. CBoiicTBa anbda-, 6eTa-, raMMa-u3nydeHus. BiusHue paguoakTUBHOCTU
Ha KUBbIE OPTAaHU3MBI.

OtkpeiTHE TpoTOHa W HeWTpoHa. HykionHas wopenb sapa ['eiizenOepra—
WBanenko. 3apsn aapa. MaccoBoe uucio sapa. M30tonsl.

Anba-pacnaa. DNEeKTPOHHBIA W MO3UTPOHHBIA Oera-pacnaa. ['aMma-uziydeHue.
3aKOH paJuOaKTUBHOTO pacIaia.

DHeprus CBs3H HyKJIOHOB B sifipe. fAnepHbie cuibl. Jledekt macchl sapa.

SnepHeie peakuuu. JleneHue u CUHTE3 A1ep.

Snepusiii peaktop. TepmosiepHsiii cuHTe3. [IpoOieMbl U MEPCHEKTUBBI SIIEPHOM
DHEPIrEeTUKH. JKOJOTHUECKNE ACTIEKTHI SACPHONU SJHEPTETUKH.

DneMeHTapHble YacTUllbl. OTKpPBITHE MO3UTPOHA.

Metoabl HaOMIOACHUS U PETUCTPALIMH dJIEMEHTAPHBIX YACTHULI.

dyHIaMeHTaIbHbIC B3aUMOJACUCTBUS. EMMHCTBO (pr3nveckoil KapTUHBI MUpA.

TexHnueckne ycTpolWcTBa M IPAKTUYECKOE IPUMEHEHUE: J03UMETp, Kamepa
Busnbcona, sinepHblil peakTop, aroMHasi boMoa.
[lemoncmpayuu

CueTynK HOHU3HUPYIOIINX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hOoTOTpadusim).

Pa3nen 8. DjieMeHTHI ACTPOHOMUM U ACTPOPU3UKHU

Otanbl pa3BUTHS acTpoHOMUHU. [IpHKIagHOE M MHPOBO33PEHUYECKOE 3HAUYCHUE
aCTPOHOMMH.

Bun 3Be3nnoro ne6a. Co3Be3aus, ipKue 3BE3/Ibl, INIAHETHI, UX BUAUMOE JIBIKCHHE.

Conneynas cucrema.

Connue. ConHeuHasi akTUBHOCTh. MIcTounuk sHeprun CoHIa U 3Be€3/1. 3BE3/bl, UX
OCHOBHBIE€ XapaKTEPUCTUKH. JlnarpaMma «CIeKTPaIbHbIA KIACC — CBETUMOCTBY. 3BE3/IbI
IJIABHOW MOCIIE0BATEIbHOCTHA. 3ABUCUMOCTD «Macca — CBETUMOCTb» ISl 3BE3/] TJIABHOM
NoCJIeI0BaTENbHOCTH. BHyTpeHHee cTpoeHue 3Be3d. COBpEMEHHBIE NPEICTaBIICHUS
O MPOUCXO0XKAECHUU U 3BOIoIMK CONHIIA U 3BE3/1. DTaIlbl )KU3HH 3BE3].

Muneunslii [TyTs — Hama I'anaktuka. [lonoxenue u asmxenue Conxua B ['anakTuke.
Turnel raakTuk. PaguoranakTuku u kBa3zapbl. UepHbIE AbIpbI B SIApax rajlakKTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon Xa06ma. Pa3z0eranue ranakTuk.
Teopwust bonpmoro B3psiBa. PenukToBoe u3inydeHue.



Macmradnas ctpykrypa Beenennoit. Meraranaktuka.

Hepenrennbie mpo6ieMbl aCTPOHOMUM.
Yuenuuecxue nabnooenus

HaGnronenuss HEBOOpPYKEHHBIM TJIa30M C MCIHOJB30BAHUEM KOMITBIOTEPHBIX
MPUIOKEHUM J1JIs1 ONIpEeCIICHUsI TI0JIOKEHHUST HEOECHBIX O0OBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE cO3Be3A1s1 CEBEPHOIO MOTYIIAPHS U IPKUE 3BE3/bI.

Hab6mronenus B teneckon JIynsl, mianer, Maeuroro [TyTu.

O0o0maree NOBTOpeHNE

Ponb ¢u3MKku U acTpOHOMUU B 3KOHOMHYECKOM, TEXHOJOTHYECKOU, COIUAIBHOM
U ATHUYECKOU cepax IeATEeIbHOCTH YEIOBEKa, poJib U MECTO (PU3UKU U aCTPOHOMHUU
B COBPEMEHHOI Hay4YHOH KapTHHE MUpPa, pojib (PU3MUECKOW TEOopuu B (POPMHUPOBAHUU
NPEACTABICHUA O (PU3NYECKON KapTUHE MHpPA, MECTO (PHU3MUECKOM KAPTUHBI MHpa
B OOIIIEM psly COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPEACTABICHUI O IPUPOE.

MexknpeaMeTHble CBA3H

Nzyuenne kypca ¢pusuku 6a30Boro ypoBHs B 11 kitacce ocyliecTBIsSIETCS C yUETOM
COJIEPKATENIbHBIX MEXIIPEAMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTUKH, OUOJIOTUH, XUMUH,
reorpaduu ¥ TEXHOJIOTHUH.

Mesicnpeomemnvie nousamus, CBSI3aHHBIE C HW3YYEHHEM METOJIOB HAYYHOTO
MO3HAHUA: SIBJICHUE, HAYYHBIM (akT, runores3a, pusnyueckas BeITUYMHA, 3aKOH, TEOPUs,
HaOJI0ICHUE, DKCIIEPUMEHT, MOJICITUPOBAHUE, MOJIEh, U3MEPEHUE.

Mamemamuxka. pellieHHe CUCTEMbl YpaBHEHUN, TPUTOHOMETpHUECKHE (DYHKIINH:
CUHYC, KOCHUHYC, TaHI€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPbl M HMX MPOEKIMM HAa OCH KOOPAWHAT, CJIOKEHUE BEKTOPOB, MPOU3BOJIHBIC
AJIIEMEHTAPHBIX (DYHKIIMMA, MPU3HAKU MOA00HUST TPEYTOJLHUKOB, ONPECICHHE TUIOIIaIN
IJIOCKKX (hUryp u oobema Ted.

buonocus: >nekTpudeckue sSBJICHUS B )KUBOU MPUPO/IE, KOJIeOATEIbHbIC TBUKEHUS
B JKMBOM IIPUPOJIE, ONTHUYECKUE SIBJIICHUA B KUBOW NPHUPOJE, NCHUCTBUE DPaahaLAU
Ha KUBBIC OPTaHU3MBI.

Xumus: CTpOCHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAsT CTPYKTYpa TBEPABIX TEIl,
MEeXaHU3MbI 00pa30BaHUsI KPUCTAJUTMUYECKOUN PEIIETKH, CIICKTPAJIbHBIN aHAJIH3.

l'eoepachus: marHuTHBIC TOJIIOCA 3€MJIM, 3aJI€KH MArHUTHBIX Py, (POTOChEMKa
36MHOM MMOBEPXHOCTH, MPEICKA3AHUE 3€MIIETPSICCHU M.

Texunonoecus:  NUHUM  BJEKTpOINEpenad, TEHEpaTop IEPEeMEHHOro  TOKa,
AJIEKTPOIBUTATEIb, MHIYKIIMOHHAS T1€4b, pagap, paaAuolpPUEMHHUK, TEJIEBU30pP, AaHTCHHA,
tenedoH, CBY-neub, NpPOEKUMOHHBIM amnmapar, BOJOKOHHAs ONTHKA, COJIHEYHAs
Oatapes.



INJIAHUPYEMBIE PE3YJBbTATBI OCBOEHUA ITPOT'PAMMBI 110 ®PU3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMUA

OcBoenne  yueOHoro  mpenmera  «®Dus3mka» Ha  ypOBHE  CPEIHETO
obmero oOpa3zoBanus (0a30BbI  ypOBEHb) JOHKHO OOECIICUUTHh JTOCTHKCHUE
CIICAYIOMUX JIMYHOCTHBIX, METANpPEeIMETHBIX H MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaToB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pe3yJbTaThl OCBOCHHUS y4eOHOro mnpeaMera «®Du3UKa» JOJHKHBI
OTpakaTb  TOTOBHOCTb U  CIIOCOOHOCTh  OOYYAlOIIUMXCS ~ PYKOBOJICTBOBATHCSA
chOpMUPOBAHHOM BHYTPEHHEW TO3UIUEH JUYHOCTHU, CHCTEMOM IIEHHOCTHBIX
OpPUEHTAIINH, MO3UTUBHBIX BHYTPEHHUX YOCKACHUM, COOTBETCTBYIOIINX TPAIUIIMOHHBIM
IIEHHOCTSIM POCCHMCKOTro OOINEeCTBA, paCHIMPEHUE KU3HEHHOIO OIbITa M OMbITA
NEATEIbHOCTH B TMPOLIECCE pEAU3alMd OCHOBHBIX HAIPABICHUI BOCHUTATEIbHON
JEATEeIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaskIaHCKOro BOCIIUTAHMA:

c(hOPMUPOBAHHOCTh TPAXKIAHCKON TMO3UIIMU OOYYaloIIEerocss Kak aKTUBHOIO
1 OTBETCTBEHHOT'O YJICHA POCCUMCKOTO OOIIECTBA;

NPUHSATHE TPATUITMOHHBIX 00IIEYEI0BEUSCKIX TYMAHUCTHIECKUX U JICMOKPATHUSCKUX
LICHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B HMHTEPECAX TPAXKIAHCKOTO
oOIecTBa, y4acTBOBaTh B CaMOYMPaBJICHUN B 00pa30BaTelIbHON OpraHu3aIiu;

YMEHHE B3aMMOJEHCTBOBATH C COIMAIbHBIMU MHCTUTYTAMU B COOTBETCTBUHU C UX
GyHKIUSIMU ¥ HA3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApPHOU U BOJIOHTEPCKOM JIESITETbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUS:
c(hOpPMHUPOBAHHOCTH POCCUMCKON MPAKIAHCKON MACHTUUYHOCTH, TAaTPUOTU3MA;
LICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHUMBOJAM, JOCTHXEHUAM
POCCHUICKMX YUYEHBIX B 00J1aCTH (DU3UKU U TEXHUKE;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMS, 3ITUYECKOTO TIOBEICHUS;

CHOCOOHOCTh OLIEHUBAThb CUTYallMI0 M TPUHUMATh OCO3HAHHBIE PELICHMUS,
OPHUEHTHPYSACh HAa MOPAJbHO-HPABCTBEHHBIE HOPMBI WM LEHHOCTH, B TOM YMCIE
B JICATEIILHOCTH YUYEHOIO;

OCO3HaHUE JINYHOTO BKJIaJia B IOCTPOEHUE YCTOMUMBOrO OyayIlEro;



4) 3CTeTHYECKOT0 BOCTIMTAHHUS:
ACTETUYECKOE OTHOILIEHHWE K MUPY, BKIIOYasi ICTETHUKY HAay4YHOTO TBOPYECTBA,
npucyuiero Gpu3nuecKoi HayKe;

5) Tpy10BOT0 BOCHIUTAHUS:

MHTEpEC K pa3iuyHbIM cepam NpodecCHOHATBHON NeATeNIbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (U3MKON M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN BHIOOP Oymymiei
npodeCcCuy U peain30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBI;

TOTOBHOCTbH U CIIOCOOHOCTH K 00pPa30BaHUIO U caMO00pa30BaHMIO B 00J1aCTH (PU3UKH
Ha MPOTSHKCHUU BCEH KHU3HH,

6) 3K0J10rHYeCcKOro BOCIIUTAHUS

c(hOpPMHUPOBAHHOCTH IKOJIOTUUECKOU KYJIBTYpPhl, OCO3HAHHE I100aIbHOTO XapaKTepa
AKOJIOTHYECKUX ITPoOIIeM;

IJJAHUPOBAHUE W OCYIIECTBJICHUE JACHCTBUN B OKpY’KAIOLIECH CpelAe Ha OCHOBE
3HAHUS 1eJIed YCTOMYUBOTO Pa3BUTHUS YEJIOBEUYECTBA;

Pacmpenue omnbiTa IESTENBHOCTH 3KOJIOTMYECKON HaIpaBJICHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HaHUM 10 (PU3UKE;

7) IEHHOCTH HAYYHOT0 MO3HAHUSI:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3NUYECKON HAYKU;

OCO3HAHHWE IEHHOCTH HAYYHOH IEATEIHHOCTH, TOTOBHOCTH B IPOIIECCE M3YUCHUS
GU3MKKA ~ OCYIICCTBIATh  NMPOCGKTHYKD W HUCCICNOBATEIbCKYIO  JEATEIHLHOCTD
WHAVNBUAYAJTBHO U B TPYIIIIC.

B mporecce MOCTMKEHHMS JUYHOCTHBIX pE3YyJbTATOB OCBOCHHS IPOrPAMMBbI
no (¢usuMke I YPOBHS CpeAHero oOmiero oOpa3oBaHusi y  0OOydYaromuxcs
COBEPIIECHCTBYETCS AMOIMOHAIEHBIH UHTEJUICKT, MIpeAnoIaramun
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAHUS, BKIIFOYAIOIIETO CIIOCOOHOCTh ITOHMMATh CBOE AMOIIMOHAIBLHOE
COCTOSTHUE, BUJIETh HAIIPABJICHUS Pa3BUTHS COOCTBEHHOM IMOIMOHATILHOUN cepbl, OBITH
YBEpEHHBIM B ce0e;

CaMOpETyJIUPOBAaHUS, BKJIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEJICHUE, CTIOCOOHOCTh aalTUPOBATHCS K SMOIIMOHAIBHBIM
U3MCHCHUSAM U TIPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBAILIMM, BKJIIOYAOMIEH CTPEMIJIEHHE K JOCTHKEHHUIO 1IEIIH
W yCIleXy, ONTHMH3M, WHHUIIMATUBHOCTh, YMEHHE JEWCTBOBAaTh, HCXOJ U3 CBOHX
BO3MOKHOCTEM;

AMIIATUH, BKJIOYAIOLIEH CIIOCOOHOCTh IMOHMMATh 3MOIMOHAIBLHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €0 MPU OCYIIECTBIECHUU OOIEHHUS, CIIOCOOHOCTh K COYYBCTBHUIO
U COMEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOUIUX CIIOCOOHOCTh BBICTPAMBATh OTHOIICHHMS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, MPOSIBISITH MHTEPEC U pa3peniaTh KOHMIUKTHI.



METANIPEIMETHBIE PE3YJIBTATbBI

IHo3HaBaTe/ibHbIC YHUBEPCAJIbHbIC YYeOHbIE e CTBUSA
Ba3oBble Jornueckue aecTBUA:

CaMOCTOSITENIbHO (hOPMYJIUPOBATh M aKTyaJIU3UPOBATh MPOOJIEMy, pacCMaTpUBaTh
€C BCCCTOPOHHC,

OonpcaAciiiATh LOCJIN ACATCIBHOCTHU, 3aJdaBaTb MIapaMCTpbl W KPUTCPUHU HUX
JOCTHXKCHHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHUBOPEUHUS B PACCMATPUBACMBIX (PHU3UUECKUX
ABJICHUAX,

pa3pabarbiBaTh IUTAH PEIICHUS TPOOJEeMbl C YYETOM aHaju3a HMEIOIINXCS
MaTepUaIbHBIX U HEMATEPHUATIbHBIX PECYPCOB,

BHOCHUTb KOPPCKTHBBI B ACATCIIBHOCTb, OLICHHBATH COOTBCTCTBHC PC3YyJILTATOB
oesiaM, ONCHUBATh PUCKHU HOCJ'IGI[CTBI/Iﬁ ACATCIIBHOCTH,

KOOPAWHHUPOBATE MW BBIIIOJIHATD pa60Ty B YCIOBHAX PCAJIBHOI'O, BHUPTYAJIBHOI'O
1 KOMOMHHPOBAHHOTO B3aMMO/ICHCTBUSI;

pas3BUBATb KPCATHBHOC MBIIIJICHUC ITPH PCHICHUHN )KU3HCHHBIX HpO6JICM.

Bba3oBble ucciieoBaTe/ibCKue 1eHCTBUS:

BJIQ/ICTh HAYYHOM TEPMHUHOJIOTHEH, KIIOUEBbIMU TOHSATUSMHU U METOJaMHU
bu3nuecKon HayKu;

BJIQ/ICTh HAaBBIKAMHU Y4Y€OHO-MCCIIEIOBATEILCKOW W TIPOEKTHOU JESATEIBHOCTH
B 00yactu (U3MKHU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSATEIBHOMY IOUCKY
METOJIOB PEIICHHUs 3a/1a4 (PU3UIECKOTO COEPKaHUS, MPUMEHEHHUIO PA3IMYHBIX METOIOB
MO3HAHUS,

BJQJICTh BUAAMH JCSATCIBHOCTH IO TOJYYEHHWI0O HOBOTO 3HAHUA, €ro
WHTEPIPETAUN, TPEOOPa30BAHUIO M MMPUMEHECHHUIO B PA3JIMYHBIX YUCOHBIX CUTYAITUsX,
B TOM YHCJIC TIPH CO3/IaHUN YIEOHBIX MMPOCKTOB B 00J1aCTH (DU3UKH;

BBISIBJISITH IPUYUHHO-CIIC/ICTBEHHBIE CBSI3U U AKTyaJIM3UPOBATH 33]1a4y, BHIJIBUTATh
TUIIOTE3Y €€ PEIICHUs, HaXOUTh apryMEHTHI JIsl J0OKA3aTeIbCTBA CBOUX YTBEPKIICHUH,
3aJ1aBaTh MMapaMeTpbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATH TOJYUYEHHBIC B XOJI€ PEHICHUS 3aJaud pPe3yJbTaThl, KPUTHUYCCKU
OIICHUBATh X JJOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX yCJIOBUSX;

CTaBUTh ®  (OPMYJIMpPOBaTH COOCTBEHHBIE 3a7au B  0Opa3oBaTeIbHOU
JESATEINBHOCTH, B TOM YHCJIC TIPU U3YYCHUHN (DU3UKU;

JaBaTh OLIEHKY HOBBIM CHUTYAIIHSIM, OIEHUBATh MPUOOPETCHHBIN OIIBIT;

yMETh TEPEHOCUTh 3HAaHUS 10 (uU3MKEe B  MPAKTUYECKYI0  0O0IacTh
KU3HEACATCITLHOCTH;

yMETh HHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIC UJICH, MIPEJIaraTh OPUTUHAIBHBIC TIOAXObI ¥ PEIICHNUS;

CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIOIINE AThbTEPHATUBHBIC PEIICHHMS.



Pa6ora ¢ undopmanmeii:

BJIQJIETh HaBBIKAMHM TONy4YeHHs HWHGPOpMaluu  (PU3HMUECKOTO COJEpKaHUA
U3 MCTOYHHMKOB pa3HbIX THUIIOB, CaMOCTOSITEJIBHO OCYIIECTBIATh IOMCK, aHAJIU3,
CUCTEMATH3allMI0 W MHTEPHPETAlU0 HHPOpMAluu pa3IuyHbIX BUIOB U  (PopM
IpECTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OPMALINH;

WCTIOJB30BaTh CPEICTBA MH(POPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJIOTHA
B pEUICHWM KOTHUTUBHBIX, KOMMYHHUKAaTUBHBIX U OPraHW3alMOHHBIX  3aJa4
C coOmogeHneM TpeOOBaHWII DSPrOHOMUKH, TEXHUKH O€30MMacCHOCTH, THUTHCHHI,
pecypcocOepekeHusi, MpaBOBbIX U OSTUYECKUX HOPM, HOPM HUH(OPMAILMOHHON
0e301acHOCTH;

CO3/aBaTh TEKCThI (PU3UUYECKOTO COAEPKAHUS B PA3IMYHBIX (POPMATAX C YUETOM
Ha3HAuY€HUs HMHPOPMALMM M IEJIEBOM ayJIWTOpPHH, BBIOMpAs ONTUMAIBHYIO (OopMy
IPEICTABICHUS U BU3YyaIH3aLUU.

KoMMyHUKATUBHBIC YHUBEPCAJIbHbIC Y4eOHbIE AeiiCTBUSA

OO0menue:
OCYILIECTBJISITH OOIIIEHHE HA YpOKax (PU3UKHU U BO BHE-YPOUHOU JI€SITEILHOCTH;
paciio3HaBaThb IIPCAIIOCHIIIKH KOH(I)J'II/IKTHI)IX CI/ITyaI_[I/If;I Hn CMATYaTh KOH(I)J'II/IKTBI;
Pa3BCPHYTO U JIOTUYHO M3JIaraTb CBOIO TOYKY 3PCHHUA C UCIIOJIb30BAHNCM A3BIKOBBLIX

CPEICTB.

CoBMecTHAsl 1€ATEJIbHOCTD:

MOHUMATh U UCTIOIH30BaTh MPEUMYIIIECTBA KOMAaHIHOW U MHIMBUTyaIbHON paOOTHI;

BBIOMpATH TEMATUKY U METOJIbl COBMECTHBIX JCHCTBUI C y4€TOM OOIIUX HHTEPECOB,
Y BO3MOYKHOCTEMN Ka)J0T0 YJICHA KOJUIEKTHUBA;

MPUHUMAThH L€ COBMECTHOM JIESITEILHOCTH, OPTaHU30BBIBATh U KOOPAMHUPOBATH
JICUCTBHS MO €€ TOCTUKECHUIO: COCTABJIATH IJIAH JEUCTBUM, PACTIPEIEIIATh POJIU C YYETOM
MHEHUN YYaCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOU pabOTHI;

OIICHMBATh KAaueCTBO CBOET0 BKJAJa U KaXJOTO yYaCTHUKA KOMaHJbI B OOIIHIA
pe3yJIbTart Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb  HOBBIE MPOEKTHI, OIEHWBAaTh MWJE€A C TO3WIMU  HOBU3HBI,
OPUTHHAIBHOCTH, MPAKTUYECKOW 3HAYMMOCTH;

OCYIIECTBIATh MMO3UTUBHOE CTPATETHUYECKOE MOBEACHUE B PA3JIMYHBIX CUTYAIUsX,
MPOSIBJISITH TBOPUYECTBO U BOOOPAKEHHE, ObITh MHUITUATUBHBIM.

PerynsiTuBHBIe YHUBeEpPCAJIbHbIE YYeOHbIE NeiiCTBUA
Camoopranuszanus:

CaMOCTOSTEIILHO OCYIIECTBIISTH TO3HABATENBHYIO JIEATEHHOCTD B 001aCTH (PU3UKH
U aCTPOHOMHHM, BBISBIISAITh MPOOJEMBbI, CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE
3a/laui;



CaMOCTOSITENIbHO COCTaBJISITh IUIAH PEUICHUS PACUETHBIX M KAaYeCTBEHHBIX 3aj1ad,
IUIaH  BBIMOJTHEHUS TPAKTUYECKOH pabOThl C Y4ETOM MMEIONIUXCS PeCypcoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOUYTCHHI;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacHIMpATh paMKHU Y4EOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, ApTYMEHTHPOBATH €T0, OpaTh Ha ce€0s1 OTBETCTBEHHOCTh
3a PEIICHHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U MPOSIBICHUIO IPYAUIIMU B 001acTU (U3HKH,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30oBaTEIbHBIN U KYJIBTYPHBIN YPOBEHb.

CaMOKOHTPOJIb:

JaBaTh OILICHKY HOBBIM CHUTyallUsiM, BHOCUTb KOPPEKTHBBI B JESATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJaJIETh HAaBBIKAMM I1O3HABATEIbHOM pe(IEKCUU KaK OCO3HAHUS COBEPIIAEMbIX
JNEUCTBUN U MBICIMTENBHBIX IPOLIECCOB, X PE3YJIbTaTOB U OCHOBAHMIA;

MCIOJIb30BaTh MpUEMbl pedieKcuHu JUisl OLEHKHM CHUTYyalMH, BbIOOpa BEPHOTO
pelIeHuS;

OLICHMBATh PUCKU M CBOEBPEMEHHO MPUHUMATh PEIICHHUS 110 UX CHHKEHHUIO;

MPUHUMATh MOTUBBI U ApTYMEHTHI JPYTUX MPU aHAIU3€E PE3YIbTATOB AESITEIbHOCTH.

Ilpunsitue cedst M APyrux:
MPUHUMATh ce0sl, TOHUMAasi CBOM HEIOCTATKU U JJOCTOUHCTRBA;
MIPUHUMATh MOTHBBI U apTYMEHTBI IPYTUX MPU aHATIU3€ PE3YIbTATOB ACATEILHOCTH;
MPU3HABaTh CBOE MPABO U MPABO JPYTHX HA OLIUOKY.

HPEIMETHBIE PE3YJIbTATBI

B mpomecce m3yuenus kypca kypca ¢usuku 6azoBoro ypoBHs B 10 kjacce
0Oy4aroIuiics HAyYUTCS

JIEMOHCTPUPOBATh Ha TpPUMEpax pojib W MecTo (usuku B (hopmupoBaHun
COBPEMEHHOM HAy4YHOM KAPTUHBI MHUPA, B Pa3BUTUM COBPEMEHHOM TEXHUKHU
Y TEXHOJIOTUH, B IPAKTUYECKOM JIEATEIIBHOCTH JIFOJIEH;

YUYUTHIBATh  TPaHUIIBl  MPUMEHEHUS  U3YYEHHBIX  (U3UYECKUX  MOJCIICH:
MaTepualibHas TOYKa, MHEpLHalibHas CcHCTeMa OTcYeTa, aOCONIOTHO TBEpPIOE TEJo,
WJICAIBHBIN Ta3, MOJEIM CTPOCHHS Ta30B, XKUIKOCTEM W TBEPABIX TEJ, TOUYCUHBIN
AIIEKTPUYUECKUH 3apsijl PHU pellieHny (PU3nYecKux 3aady;

pacno3HaBaTh (uU3MUecKue SBJICHUS (MPOIECChI) U OOBICHATH HUX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KMHETUYECKOW TEOpUHM CTPOEHMS BELIECTBA
U 3JIEKTPOJIMHAMHUKHU: PAaBHOMEPHOE W PABHOYCKOPEHHOE NPSIMOJUHEHHOE JBH)KEHHUE,
CBOOOJIHOE TMAaJIEHUE TeN, ABUKEHUE MO OKPY>KHOCTH, WHEPIUs, B3aUMOJICHCTBUE
ten, nuddysus, OpOyHOBCKOE IBUKEHHE, CTPOCHHE MKHUAKOCTEH M TBEPHAbIX TeT,
U3MEHEHUE O00beMa TeJNl MpU HArpeBaHUM (OXJAXIECHHWH), TEIJIOBOE pAaBHOBECHE,



UCIIapeHHEe, KOHICHCALMS, TUIABJICHNUE, KPUCTAIIN3ALINS, KATIEHNE, BIIAXKHOCTh BO3/yXa,
NOBBIILICHUE JABJICHUS ra3a NP €ro Harpe€BaHWU B 3aKPBITOM COCYJIE, CBSA3b MEXKIY
napamMeTpaMy COCTOSIHUSI ra3a B H30IpoLeccax, dJIEKTPU3ALUs Tel, B3aUMOJCHCTBHE
3aps0B;

ONKCHIBATh MEXAHUYECKOE JBHWKEHHUE, HWCIHOJBb3Yys (U3UYECKUE BEIMYUHBI:
KOOpJMHATa, IyTh, MEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHjla, UMITYJIbC
TeNa, KUHETHYeCKas »JHEprus, IOTCHIMANbHAs »JHEpPrus, MeXaHWdyeckas padora,
MEXaHUYECKasi MOIIHOCTh; IPYU OMHCAHUM NPABUIBHO TPAKTOBATh (PU3UUECKHUI CMBICI
UCIOJB3YEMBIX BEIUYMH, HMX OOO3HAYeHMs]I U E€OUHMIBI, HaXOAUTh (POPMYIIHI,
CBS3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEJIMYMHY C IPYTUMHU BETMUYMHAMU;

OIMCHIBATh W3YUYEHHBIE TEIJIOBBIE CBOWCTBA TEJI U TEIUIOBHIE SIBJIICHUS, UCIIOJIB3YSI
¢u3nyecKkue BEIMUYMHBL: JIaBJICHHUE Ta3a, TeMIIepaTypa, CpeIHss KHHETUUYEeCKasi SHEPrus
Xa0THYECKOTO JBWKEHUSI MOJIEKYJ, CpPEIHEKBaJApaTH4Has CKOPOCTb MOJIEKYJI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI dHEprus, padora raza, Ko3(Q(QUIUEHT MOJE3HOrOo
NEHCTBUS TEMJIOBOTO JBHUTaTelNsl; MPU ONKUCAHUU NPAaBUIBHO TPAKTOBATH (PU3MUECKUIA
CMBICIT HUCIIOJb3YEMBIX BEIUYHMH, UX OOO3HAYEHUS M E€AUHMIIBI, HaXOIUTh (HOPMYJIbI,
CBSI3BIBAIOLIUE TAHHYIO (PM3NYECKYIO BEJIMYUHY C IPYTUMU BEIUUNHAM;

ONMCHIBATh M3YyYECHHBIC DJIEKTPUUYECKHME CBOMCTBA BEIIECTBA M JJIEKTPUYECKUE
ABJICHUS (MPOLECCHI), HMCHONb3Yys (U3MUECKUE BEJIMYUHBL: DSJIEKTPUUYECKUU 3apsil,
NIEKTPUYECKOE TI0JI€, HANPSDKEHHOCTh IO, MOTEHLHMAJ, Pa3HOCTh IOTEHIMAJIOB;
IIpYU ONMCAHUU MTPABUIIBHO TPAKTOBATh (PU3NUECKUI CMBICI HCIOIB3YEMBIX BEIMUUH, UX
0003HAaYEHUsI U €IUHULIbI; YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3HUYECKYIO
BEJIMYUHY C APYTMMU BEIUYNMHAMU;

aHaJIM3UPOBATh (PM3UYECKUE MPOLIECCHI U SABJICHUS, UCTIONB3Ys (PU3NUECKHUE 3aKOHBI
U TMpUHLUIBL 3aKoH BcemupHoro tsroteHus, |, Il u Il 3akonsr HeroToHa, 3akoH
COXpPAHEHHMs] MEXaHWYECKOHM DJHEpPruu, 3aKOH COXPAHEHMSI HMITYJIbCa, TMPUHLHUII
CYNEpHO3ULIMA CWJI, TPUHLMI PABHONPABUS HWHEPLHUAIBHBIX CUCTEM OTCYETa,
MOJIEKYJIIPHO-KMHETUYECKYI0 TEOPUIO0 CTPOEHHUsS BEIIECTBA, I'a30BbIE 3aKOHBI, CBS3b
CpelHel KWHETHYECKONW SHEpPruu TEIUIOBOTO JBIKEHUS MOJIEKYJN C aOCOJIIOTHOU
TEMIIEpaTypOi, MEPBBIA 3aKOH TEPMOJIMHAMHKH, 3aKOH COXPAHEHHUs 3JIEKTPHUECKOIrO
3apsija, 3akoH KyioHa, mpu 3TOM pas3iuyaTh CIOBECHYIO (hOPMYJIHMPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BhIPAXKEHUE U YCIIOBUSA (IpaHUIIbl, 00JaCTH) MTPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC MPHUHIMIIBI JEHCTBUS MAalIWH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3nuyarh YCJIOBUS WX O€30MACHOTO HCIOJIb30BAHMS B IMOBCEIHEBHOM
KU3HH;

BBITOJIHATD YKCIEPUMEHTHI IO UCCIIEAOBAHUIO (PU3MUECKUX SBJICHUN U MPOLECCOB
C HUCHOJb30BAHMEM IPSAMBIX, U KOCBEHHBIX H3MEPEHHM, IpU 3TOM (GOpPMYIHPOBAThH
npobiemy/3agadyy W THIOTE3y YYeOHOTO OJKCIIEPUMEHTa, COOUpaTh YCTAaHOBKY
U3 IPEJIOKEHHOT0 000PYA0BaHUS, TPOBOAUTH OMBIT U (POPMYIHPOBATH BHIBOBI;

OCYILECTBIIATH MPSIMbIE U KOCBEHHBIE U3MEPEHMSI (PU3MUECKUX BEIUYUH, IPU 3TOM
BbIOMpAaTh ONTUMANbHBII CHOCO0 H3MEpEHHs] M HUCIHOJIb30BaTh HM3BECTHBIE METOJIbI
OLICHKH NOTPEUTHOCTEN U3MEPECHUM;



MCCJIEZIOBATh 3aBUCUMOCTH MEXAY (PU3NUECKHUMH BETMUYUHAMU C MCIIOIb30BAHUEM
NPSIMBIX M3MEPEHUH, IPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHPOBATh PE3yJIbTAThI
NOJlyYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIIMYMH B BHUJAE TAOIMIl U rpaduKoB, 1enaTh
BBIBO/IbI 10 PE3YJIbTaTaM UCCIIEJOBAHMUS;

co0uro1aTh npaBuiia 6€30IacHOrO TPy/ia pU NPOBEACHUH UCCIIEI0BAaHUMN B paMKax
y4e€OHOr0 HKCHEPUMEHTa, Y4eOHO-UCCIEN0BATENbCKOW M IMPOEKTHOW JESITEIbHOCTU
C MCIIOJIb30BAHUEM U3MEPHUTENBHBIX YCTPOUCTB U JIa0OPAaTOPHOTO 000PYAOBaHUS;

pelaTh pacyeTHBIC 3a7a4d C SIBHO 33/laHHOW (PU3MUECKON MOJENbI0, HCIONb3Ys
¢dusznyeckue 3aKOHBI U TPUHIUIBI, HA OCHOBE aHajIM3a YCIOBHUS 3aJaud BBIOMPATH
(U3HYECKYI0O MOJIENb, BBIACIATh (PU3NYECKUE BEIMYMHBI U (POPMYIIbI, HEOOXOIUMBIE
JUISl €€ pelIeHus], IPOBOAUTH PACUEThl U OLIEHUBATh PEAIbHOCTh MOJYYEHHOTO 3HAYCHHUS
(bU3UYECKON BEIMUUHBIL;

pelmarb KayeCTBEHHBIE 33Jla4d: BBICTPAMBATh JIOTMYECKHM HEIMPOTHUBOPEUUBYIO
LEMOYKY PACCYX ACHUI C HCIOJIB30BAHUEM H3YYECHHBIX 3aKOHOB, 3aKOHOMEPHOCTEU
U (PU3UYECKUX SIBICHUM;

UCIOJIb30BaTh MPU PELICHUH YUYEOHBIX 3a/a4 COBPEMEHHBbIE HH(pOpPMAIMOHHBIE
TEXHOJIOTUM JJIsl TOUCKA, CTPYKTYPUpPOBAHUS, WHTEPHpPETALMU U MPEICTABICHUS
y4eOHOM U HAyYHO-TIOMYJISIpPHOM MH(pOPMAIUH, TOTYYEHHON U3 Pa3IMYHbIX UICTOUHUKOB,
KPUTHYECKH aHAJIU3UPOBATH MOJTy4aeMyto HHPOPMAIIHIO;

OPUBOAMTH TPUMEPHl BKJIa/la POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(DU3HKOB
B Pa3BUTHE HAYKU, O0BSCHEHHUE MPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHI;

MCIIOJIb30BaTh TEOPETUYECKHWE 3HAHUS N0 (PU3MKE B MOBCEAHEBHOM >KU3HU
UIst obecrieyeHus 0e30MacHOCTU MpU OOpalieHHMH ¢ NpUuOOpaMu M TEXHUYECKUMU
YCTPOMCTBAMH, [JIsi COXPAHEHUS 3/I0pOBbsI U COOJIOJAEHUS HOPM HKOJOTHYECKOTO
MOBEJICHUS B OKPY>KAIOIIEH Cpee;

paboTaTh B TPyNIE C BHITOJIHEHUEM Pa3IUYHBIX COLMAIBHBIX POJIEH, MIaHUPOBAThH
paboTy Tpymibl, palMOHAJIBLHO pacCHpeAeNiiaTh OO0S3aHHOCTM U IJIAHUPOBATH
JESTENbHOCTh B HECTAHAAPTHBIX CUTYAIIUSIX, OLIEHUBATh BKJIAJ KaXKJOT0 U3 YYACTHUKOB
IPYIIIBI B pEIICHUE PacCMaTPUBAEMON MPOOIIEMBI.

B nporecce n3yuenus kypca ¢pusuku 06a3oBoro yposHs B 11 kiacce oOyudaronuiics
HAYYHUTCS:

JEMOHCTPUPOBaTh Ha TpPUMEpax pojb M MeCTO (UMK B (HOPMHUPOBAHUU
COBPEMEHHOM HAy4YHOM KapTUHBl MHpA, B PAa3BUTHU COBPEMEHHOM TEXHMKH
U TEXHOJOTWH, B NPAKTUYECKOM MAEATENbHOCTH JIOAEH, IIEIOCTHOCTh M EIUHCTBO
¢du3nUecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHULIBI MPUMEHEHHUS M3YUYCHHBIX (PU3NYECKUX MOJENEH: TOUYECUHBIH
AIIEKTPUYECKUI 3apAf, JIyd CBETa, TOYCUHbII UCTOUYHUK CBETA, SJEpHAs MOJIENb aToMa,
HYKJIOHHAasi MOZIeJIb aTOMHOTO si/ipa NP peUIeHUH (PU3NYECKUX 3a]1aY;



pacno3HaBaTh (uU3MUecKue SBJICHUS (TPOIECChI) U OOBICHATH HUX HA OCHOBE
3aKOHOB JJICKTPOJMHAMUKU M KBAHTOBOM (PU3UKHU: BJEKTpUUECKas IMPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XHWMHUYECKOE, MAarHUTHOE JEHCTBUSA TOKA, B3aUMOJICHCTBUE
MarHuTOB, 3JEKTPOMArHUTHAs WHIYKIHUA, JEHCTBUE MArHUTHOTO TOJIA HA MPOBOIAHUK
C TOKOM ¥ JBIKYIIMHCSA 3aps], OSJICKTPOMAarHUTHbIE KoOJeOaHUA W  BOJHBI,
NPSIMOJIMHEHHOE PacTpOoCTpaHEHHUE CBETA, OTPaKEHUE, MpEIOMIICHHE, HHTephEepeHIIN,
mudpakus U TOJSpU3alus CBETa, AUCIEpPCHUsA CBeTa, (OTOAIEKTpHUUECKUN 3PQeKT
(potoaddekt), cBeToBOEC IaBICHUE, BOSHUKHOBEHHE JIMHEHMYATOTO CIEKTpa aroMma
BOJIOPO/J1a, ECTECTBEHHAS U UCKYCCTBEHHAs! PAAOAKTUBHOCTH;

ONKCHIBATh HM3yUYEHHBIE CBOWCTBA BEIIECTBA (DIEKTPUYECKHE, MAarHUTHBIC,
ONTUYECKHUE, DIEKTPUUECKYIO MPOBOJUMOCTD PA3IUYHBIX CPEN) U DJIEKTPOMArHUTHBIC
sBJICHUA (IIPOLIECCHI), UCTIONIB3YS (PU3MUECKUE BEITUUYMHBI: DJICKTPUUECKUHN 3apsij], chiia
TOKa, DJJEKTPUYECKOE HaIpsHDKEHHUE, JJIEKTPUYECKOE COMPOTUBIEHHE, Pa3HOCTb
MOTEHIIMAJIOB, SJIEKTPOIBIDKYIIAS CHIIa, pad0Ta TOKA, MHAYKIIMS MATHUTHOTO MOJIs, CUJia
Awmrmepa, cwna JlopeHlla, HMHIYKTUBHOCTb KATYyIIKH, OJHEPTUs BJICKTPUYECKOTO
¥ MarHUTHOTO TIOJIEH, MEPUOJ U YacTOTa KoJieOaHU B KOJIeOaTeIbHOM KOHTYPE, 3aps]l U
CIJIa TOKa B MPOIECCE TapMOHMYECKUX AJICKTPOMArHUTHBIX KojeOaHuid, (HOKycHOe
pacCTOsIHUE W OINTHUYECKasl CWJIa JIMH3bI, MPU ONHUCAHUM TIPABWILHO TPAKTOBATh
(bu3MYECKU CMBICT UCTIONIB3yEeMbIX BETUYHMH, UX 0003HAYCHUS M €IUHHIIBI, YKa3bIBATh
(dbopMyITBI, CBA3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEIHUMHY C APYTUMH BETUIUHAMU;

OTMCHIBATh M3YYCHHBIE KBAHTOBBIC SIBIICHUS W MPOLIECCHI, UCTIONB3YS (U3UUECKUE
BEJIMUMHBI: CKOPOCTh DJIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI M YaCTOTA CBETA, YHEPTHUS
U UMITYJIbC (POTOHA, TIEPUO/ TTOJTypaciaja, YHEPTHUS CBSI3U aTOMHBIX SJIEp, TIPU ONMUCAHUHT
MPaBUIBLHO TPAKTOBATh (PM3MUECKUN CMBICT UCIIOJIb3YEMbIX BEIHMYHMH, UX 0003HAUYCHUS
U eIUHUIIBI, yKa3bBaTh (DOPMYJIbI, CBA3BIBAIOIINE JAaHHYIO (DU3MUECKYIO0 BEIHMUUHY
C IPyTUMH BEITMYMHAMH, BBIYUCIIATH 3HAUCHUE (PU3MUECKON BEITUIMHBL,

aHAM3UPOBATH (PU3UIECKUE TIPOIIECCHI U SIBJICHMUS, UCTIONB3YS (PU3HUECKUE 3aKOHBI
U NMPUHIUTEE: 3akoH OMa, 3aKOHBI MOCJIEIOBATEIHFHOTO W MAPAJICIBHOTO COCTUHEHUS
MMPOBOJHUKOB, 3aKOH J[[koyns—JIeHna, 3aKOH SJEKTPOMAarHUTHOM WHIYKIWH, 3aKOH
NPSIMOJIMHEMHOTO  PaclpOCTpaHEHUS] CBETa, 3aKOHBI OTPAKEHHUS CBETa, 3aKOHBI
MpEJIOMJICHUSI CBETa, ypaBHeHUE OWHITeHHA ns GoTtodrddexra, 3aKOH COXpaHCHUS
DHEPTUH, 3aKOH COXPAHCHHUS HMITYJIbCa, 3aKOH COXPAHEHHsS DJICKTPHUECKOro 3apsja,
3aKOH COXPaHEHHS MacCOBOT0 YMCJIa, TOCTYJaThl bopa, 3aK0H paln0aKTUBHOTO pacmaia,
Opy 3TOM pa3nyaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe
BBIPAYKEHUE U YCIIOBUS (IpaHuUllbl, 00JaCTH) IPUMEHUMOCTH;

ONpEENITh HaANpaBJICHUE BEKTOpAa WHIYKIUU MArHUTHOTO TOJI MPOBOJAHHUKA
C TOKOM, cuJjibl Amniepa u cuiibl Jlopenia;

CTPOUTHh M OMNHCHIBATh HM300paKEHHE, CO3/1aBa€MOE€ IUIOCKHUM 3€pKajioM, TOHKOM
JIMH30M;

BBITIOJTHATH YKCIIEPUMEHTHI 110 UCCIIEA0BAHUIO (PU3MUECKUX SIBIICHUA U TPOIECCOB
C WCIOJb30BAHUEM TPSIMBIX, U KOCBEHHBIX HM3MEPEHHU: TPH 3TOM (POPMYIUPOBATH



npobiieMy/3aady Y THUIOTE3y Y4YeOHOro SKCIIEpUMEHTa, CcoOUpaTh YCTaHOBKY
U3 IPEJIOKEHHOT0 000PYA0BaHUSA, TPOBOAUTH OMBIT H (POPMYIHUPOBATH BHIBOIBI;

OCYILECTBIIATH MPSIMbIE U KOCBEHHBIE U3MEPEHMSI (PU3MUECKUX BEIUYUH, IPU 3TOM
BbIOMpaTh ONTUMANbHBII CHOCOO M3MEpPEHHs] U HUCIOJIb30BaThb HM3BECTHBIE METOJIbI
OLIEHKHU MOTPEIIHOCTEN U3MEPEHMUI;

UCCIIEZIOBAaTh 3aBUCUMOCTU (DU3MUECKUX BEJIMYUH C HCIOJIb30BAaHUEM IIPSAMBIX
U3MEpPEHHI: TpU 53TOM KOHCTPYHpPOBATh YCTAHOBKY, (HUKCHUPOBATh pE3yJIbTaThl
NOJyYEeHHON 3aBUCUMOCTU (PU3MYECKUX BEJIMYMH B BUJAE TaOIMIl U rpadUKOB, J€NaTh
BBIBO/IbI 10 PE3YJIbTaTaM UCCIIEJOBAHMUS;

co0uro1aTh NpaBuiia 6€30MacHOrO TpyJa MU NMPOBEAECHUN UCCIEIOBAHUM B paMKax
y4eOHOI0 3KCIEPUMEHTA, YYEOHO-UCCIENOBATENBCKOW W IMPOEKTHON JeATEIbHOCTU
C MCMOJIb30BAHUEM U3MEPUTEIBHBIX YCTPOUCTB U 1a00OPATOPHOIO 000PYI0BaHUS;

pelaTh pacyeTHhIC 3a/Ja4d C SBHO 33JJaHHON (PM3MYECKOM MOJEINbI0, MCIOJIb3YS
(¢u3MYecKue 3aKOHbl W TMPUHLUIIBI, HA OCHOBE aHajiM3a YCJIOBHS 3aJladyd BBIOMpATH
(U3HYECKYIO MOJEIIb, BBIACIATh (DU3NUECKUE BEIUUUHBI U (POPMYJIIbI, HEOOXOAUMBIE IS
€€ pEIICHHs], TPOBOJUTh PACUEThl U OLEHUBATH PEATBHOCTb IMOJTYYEHHOTO 3HAUCHUS
(bU3UYECKON BEIMUUHBIL;

pemarb KayeCTBEHHBIE 3a/layd: BBICTPAMBATh JIOTMYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PACCYX ACHUI C HCIIOJIB30BAaHUEM HM3YYECHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH
1 (pU3NYeCKuX SIBJICHUH;

UCMOJIb30BaTh MPU PEIIEHUH Y4YEOHBIX 3a/ad COBPEMEHHbIE HH(pOPMAIMOHHBIE
TEXHOJIOTUM JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, WHTEPHpPETAlMM U MPEICTABICHUS
y4eOHOM U HAyYHO-TIOMYJISIPHOM MH(pOPMAIUH, TOTYYEHHON U3 Pa3IMYHbIX UCTOUHUKOB,
KPUTHUYECKH aHAJIM3UPOBATh MOJIyYaeMyro HH(OPMALINIO;

OOBSICHATh NMPUHLIMIIBI JACUCTBUS MAIllMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB,
pa3nuyaTh yCIOBHs MX 0€30MaCHOTO UCIOJIb30BAHUS B MOBCEIHEBHOM KU3HU;

OPUBOJIUTh NPUMEPHI BKJIaJa POCCUHUCKUX M 3apyOekKHBIX YUEHbIX-(PU3UKOB
B pa3BUTHE HAYKH, B 00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKHU
1 TEXHOJIOTHI;

UCIOJIb30BaTh TEOPETHUYECKUE 3HAHMS TO (PU3MKE B TOBCEAHEBHOM KU3HU
JUIst o0ecrieyeHus 0e30macHOCTU TMpU OOpalleHHH ¢ MpUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMH, Il COXPAHEHUS 3/I0pOBbsI U COOJIOJAEHUS HOPM HKOJOTHYECKOTO
TOBEJCHUS B OKPYIKAIOLIEH CPEJIE;

paboTaTh B ITpYyMIIE€ C BHIMOJIHEHUEM PA3IMYHbIX COIMAIbHBIX POJICH, TIaHUPOBATh
paboTy Tpymnmbl, paldOHAIBHO paclpeiensiaTh OOsf3aHHOCTH M IUJIAHUPOBATH
JEATENBHOCTh B HECTAHIAPTHBIX CUTYAIUSX, OLIEHUBATh BKJIAJ Ka)KJ0T0 U3 YYACTHUKOB
TpyMIbl B peLICHUE pacCMaTpUBAaEMOM MPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE?!

10 KJIACC
HaumenoBanue
Ne KonnuectBo OcCHOBHBIE BUIBI IEATEIHLHOCTHA
pa3ziesioB U TeM [IporpammHoOe conepxanue
/1 4acoB 00yJarommxcs

y4eOHOro mpeaMera

Pa3ue.11 1. ®u3uka n METOAbI HAYYHOI'0 ITO3HAHUA

1.1 | ®usuka u MeTOABI 2 ®u3nka — HayKa 0 IPUPOJE. N3yyeHnne HayyHbIX (3MOUPUUECKUX

HAy4HOT'O MTO3HAHUS Hayunble MeTo1bl TO3HAHUS Y TEOPETUYECKUX ) METOAOB MO3HAHUS
OKPY’KaIoILEero MUpA. OKPY’KaIOILIEr0 MHpA.
Ponb 3xcniepumenTa u Teopun OO6cy:xeHne rpaHul] IPUMEHUMOCTH
B IIPOLIECCE ITO3HAHUS IIPUPOJIBI. ($u3NYECKUX 3aKOHOB U TEOPHIl.
DKCIIEpUMEHT B (PU3UKE. PaGora B rpymne no noaroToBke
MopaenupoBanue puznuecKux KOPOTKHX COOOIIEHUM O POJIK U MECTE
SIBJIECHUW U TIponieccoB. Hayunblie (U3UKY B HayKe U B IPAKTUYECKOMN
rurore3sl. Pu3ndyecKue 3aKOHbI NEATEIIbHOCTH JIFOJICH.
U Teopuu. I'paHupl pUMEHNMOCTH | JleMOHCTpanus aHaJIoroBbIX
¢uznyeckux 3akoHoB. [IpuHnun U IU(POBBIX U3MEPUTETHHBIX
COOTBETCTBUS. pruOOPOB, KOMIBIOTEPHBIX AATUUKOB.
Ponb u mecto puzuku OcBoeHnE OCHOBHBIX IPUEMOB Pa0OThHI
B (hOPMHUPOBAHUU COBPEMEHHOMN ¢ mudpoBoit Tadboparopueit o Gusnke
Hay4YHOM KapTUHBI MUDA,
B MPAKTUYECKOM JESITEIbHOCTH JIIOJEH
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Pa3zgen 2. MexaHuka

2.1

Kunemartnka

MexaHn4eckoe IBUKECHUE.
OTHOCUTENBHOCTh MEXaHUYECKOTO
nBkeHus. CucreMa oTcyeTa.
Tpaekropusi.

[lepemenienne, CKOpOCTh (CpeaHss
CKOpPOCTb, MTHOBEHHAs1 CKOPOCTb )
1 YCKOPEHUE MaTEpUAIIbHON TOUYKH,
MX IPOEKIUHU HA OCU CUCTEMBI
koopauHat. CioxxeHue
MEPEMENICHUMN U CIIOKEHUE
CKOPOCTEH.

PaBHOMEPHOE M paBHOYCKOPEHHOE
IPSMOJIMHENHOE ABUKEHHUE.
I'paduku 3aBUCUMOCTH KOOP/MHAT,
CKOPOCTH, YCKOPEHUS, ITyTH

Y TIEPEMEILICHNS] MaTepUAJIbHON
TOYKH OT BPEMEHH.

CBoboaHoe najseHue. Y CKopeHHue
CBOOO/IHOTO IMaJIEHUS.
Kpuonuneiinoe 1BuxeHHE.
JIBrKeHHE MaTepUaAIbHON TOUKH
10 OKPY>KHOCTH C TTIOCTOSIHHOU

110 MOZYJIFO CKOPOCTBIO. YTJIOBast
CKOpOCTb, JIMTHEHHAS! CKOPOCTb.
[lepron u yacrora oOpaleHus.
[{eHTpOCTPEMUTENBHOE YCKOPEHHUE.
TexHu4eckne ycTpomucTaa

[IpoBeneHnEe SKCIIEpUMEHTA: U3YUYEHUE
HEPAaBHOMEPHOTO JBUKEHUS C LETIBIO
ONpEJETIEHUS] MTHOBEHHON CKOPOCTH;
HCCIIEIOBAHUE COOTHOIIEHUS MEXITY
My TSIMU, POUJEHHBIMU TEJIOM

3a MOCJIEI0OBATEIIbHBIC PABHbBIC
MPOMEKYTKH BPEMEHHU

MIPU PaBHOYCKOPEHHOM JIBUKECHUU

C HAYAJIbHOM CKOPOCTBIO, PABHOM HYJIIO;
M3YUYCHHE IBUKEHUS [IapUKa B BA3KOU
KUIAKOCTH; U3yUCHHE IBUKCHHUS TENa,
OpOLLIEHHOI0 TOPU3OHTAJIBHO.
OOBsiCHEHNE OCHOBHBIX MTPUHIIUIIOB
JNEUCTBUSI TEXHUYECKUX YCTPOMCTB,
TaKUX KakK: CIIUJIOMETP, LICTTHbIE

Y PEMEHHBIC Nepelauul JBUKECHMUS;

Y yCJIOBHI uX 0€30MacHOTO
UCITOJIB30BAHUS B IIOBCEIHEBHOM
KU3ZHHU.

Pelenue pacueTHbIX 3a/1a4 ¢ SIBHO
3aTaHHOU (PU3HYECKON MOJCIBIO

C MCMOJb30BAHUEM OCHOBHBIX (hopmyJT
KUHEMATHKHU.

[TocTpoenue u ananu3 rpagukoB
3aBUCUMOCTEN KUHEMATHYECKUX
BEJIMYMH OT BPEMEHHU

IUTSl pPABHOMEPHOTO




U MIPaKTUYECKOE TPUMEHEHUE!
CIUJIOMETP, ABUKEHUE CHAPS/IOB,
LIEITHbIE U PEMEHHBIE NTEpeIaun

U PaBHOYCKOPEHHOTO MPSMOIUHEIHHOTO
JIBUYKEHUSI.

PacriozHaBanne Gpu3nyecKux sBICHUN
B YUCOHBIX OIBITAX M OKPYKAIOMIEH
KU3HU: pABHOMEPHOE

U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE
IBIDKCHHE, CBOOOHOE MaJICHHUE TEJI,
JIBHYKEHUE TIO OKPY>KHOCTH.

Ornucanve MEXaHUYEeCKOTO JBUKEHUS
C UCMOJb30BAHUEM (PUZNYECKUX
BEJIMYWH: KOOPJUHATA, YTh,
nepeMeIleHrue, CKOpoCTh, YyCKOPEHHUE.
PaGoTa B rpymmax npu rjiaHuPOBaHUH,
MPOBEICHUY W WHTEPIIPETAITUN
PE3yIbTATOB OIBITOB M aHAJIN3E
JIOTIOTHUTEIILHBIX HCTOYHHKOB
uH(pOpMAaIUH IO TEME

2.2

JIlnHaMuka

[IpyHIMI OTHOCUTEILHOCTH
lNamunes. [lepseiit 3akoH HproTOHA.
NHepunanbHble CUCTEMBI OTCUETA.
Macca tena. Cuina. [Ipuaiun
CyIEPNO3ULINKU CHI. BTOpOU 3aK0H

HprotoHa g matepuanibHON TOYKH.

Tperuit 3akoH HproToHa

JUTSL MaTepUAIbHBIX TOYEK.
3aKOH BCEMUPHOTO TATOTEHUSI.
Cuna tsxectu. IlepBas
KOCMUYECKasi CKOPOCTb.

CpaBHeHHE Macc B3aUMOJIEUCTBYIOIIUX
TEJL

N3ydenue 3aBUCUMOCTH CUJIBI
YIPYTroCTH OT AedopMaliu; CpaBHEHUE
CHUJI TPEHUS TIOKOS, KaYCHUS

Y CKOJIbYKCHHUSI.

OObsicHEHNE HEBECOMOCTH.
[IpoBenenue sxkcriepuMenTa:
HCCJIEIOBAHUE 3aBUCUMOCTH CHJI
YIPYTOCTH, BOSHUKAIOIIHNX

B IIPY>KHMHE U PE3UHOBOM 00paslie,




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

Tpenue. Bunpbl TpeHus (moxos,
CKOJIbKCHUSI, KaueHus).

Cuna tpenus. Cyxoe TpeHue.
Cuia TpeHUsl CKOJIBKEHUS U CUJia
Tpenust nokos. Koapdpuuuent
TpeHus. Cuiia CONpOTUBIICHUS
MIPU JBWKCHUU TeJa B )KUIKOCTH
WJIM Ta3e.

[TocTynarenbHOE U BpalaTeIbHOE
JBUKEHUE a0COJIIOTHO TBEPJIOTO
Tena.

MOMEHT CHIIbI OTHOCUTEIIBHO OCH
BpamieHus. [lnedo cumel. Y cioBus
PaBHOBECHS TBEPIOTO TENA.
TexHu4eckne ycTpomucTaa

U TIPAKTUYECKOE TPUMEHEHHUE:!
MOAIIUITHUKY, IBUKECHUE
HCKYCCTBEHHBIX CITyTHUKOB

oT ux aedopManuu; U3y4deHue
JBIDKCHUS OpyCKa 10 HaKJIOHHOU
TJIOCKOCTH; UCCIIEIOBAHUE YCIOBUM
PaBHOBECHS TBEPJIOTO TEJa, UMEIOIIETO
OCh BpallCHHUS.

O0OBscHeHne 0coOEHHOCTEH
PAaBHOMEPHOT'O U PABHOYCKOPEHHOTO
MPSAMOJIMHEMHOTO JBU)KEHUS,
CBOOOJIHOTO MAJICHUS TEJ, JIBYKCHUS
10 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HeroToHa, 3aK0HAa BCEMUPHOTO TSITOTEHUSI.
OOBsicCHEHNE OCHOBHBIX MTPUHIIUIIOB
JIeHCTBHUS MOJIIMITHUKOB U UX
MPAKTUYECKOT0 MPUMEHEHUS.
OOBsiCHEHHUE ABUKECHUSI UICKYCCTBECHHBIX
CITyTHUKOB.

Petienue pacueTHbIX 3a/1a4 € SIBHO
3aIaHHOU (PU3HYECKON MOJEIBIO

C UCITOJIb30BAaHMEM OCHOBHBIX 3aKOHOB
1 (opMys TUHAMHKHU.

PacrioznaBanne Gpu3nyeckux sBICHUN
B YUEOHBIX ONIBITAX M OKPYKAIOIICH
YKU3HU: UHEPLIMS, B3aUMOJICUCTBHE TEJl.
AHanmu3 GU3NYECKUX MPOIIECCOB

U SIBJICHUH C MCIIOJIb30BaHUEM 3aKOHOB
Y MPUHIIAIIOB: 3aKOH BCEMHUPHOTO
tarotenus, I, I u 11l 3akons1 HeroToHa,




IMPUHIOUII CYIICPIIO3UITNHN CUJI, IIPUHITUIL
PaBHOIIPABHOCTHU MHCPUHNAJIBbHBIX
CHCTEM OTCUCTAa

2.3

3aKOHbBI COXpaHCHUA
B MCXAaHHKC

NmrmysibCc MaTepruaibHOW TOYKHU
(Tena), cuCTeMbl MaTePUATIBHBIX

TOYCK. I/IMHYJ'IBC CHJIBI 1 U3MCHCHHC
HMITYJIbCa TClIa. 3aKoH COXpaHCHHUA
HUMITyJIbCA. PeakTtuBHOC JBUXKXCHHUC.

PaboTa cuiibl. MOITHOCTB CHJIBI.
Kunernueckas sneprus
MaTepraJbHOM TOUKHU. Teopema
00 M3MEHEHUN KMHETUYECKON
SHEPI'UH.

[ToreHunanbHast YHEPTHSL.
[ToTeHunanbHast HEPTUSL YIIPYTO
neOpMUPOBAHHOMN TIPYKUHBI.
IToreHnmanbHast YHEPTUs TENA
BOJIN3U NMOBEPXHOCTU 3EMIIH.
[TorenunanbHbIE U

HE MMOTEHIHUAJIbHBIE CHIIBI. CBSA3b
paboThl HE MOTEHUIUATIBHBIX CUJT
C U3MEHEHHEM MEXaHUYECKOU
DHEPIrUM CUCTEMBI TEJ. 3aKOH
COXPaHEHU MEXAHUYECKOU
SHEPIUH.

Yipyrue u Heynpyrue
CTOJIKHOBEHMS.

IIpoBeneHne 3KCIIEpUMEHTA: U3YUYEHUE
a0COJIFOTHO HEYIIPYTOro yaapa

C IIOMOUIBIO IBYX OJMHAKOBBIX
HUTSHBIX MasiTHUKOB; HUCCIICOBAaHUE
CBSI3M pa0OThI CUJIbI C U3BMEHEHUEM
MEXaHNYECKOU JHEPTUH Tela

Ha [PUMEPE PACTSIKEHNS PE3UHOBOTO
KIyTa.

OneHka a0COIOTHBIX U OTHOCUTEIBHBIX
MOTPEUTHOCTEN U3MEPEHUI (PU3NYECKHUX
BEJIMYMH.

Pemenne pacueTHsIX 3a/1a4 € IBHO
3aTaHHOM (PU3HUECKON MOJCIBIO

C MCIOJIb30BAHNEM OCHOBHBIX 3aKOHOB
1 (popMyJT TMHAMUKH U 3aKOHOB
COXPaHEHH.

Pemienne kauecTBEHHBIX 3a7a4

C OMOPOM HA U3YUYEHHBIE B pa3zielie
«MexaHuKa» 3aKOHbI, 3aKOHOMEPHOCTH
U (hU3nYEeCcKre SBJICHUS.

Onucanrue MEXaHUYEeCKOTO ABUKEHUS
C UCMOJb30BaHUEM (PUZNYECKUX
BEJIMYMH: UMITYJIbC TENa, KHHETHYeCKas
SHEPIrUs, IOTEHUMAIbHAS SHEPT U,




Texuuueckue YCTpOﬁCTBa MCXaHHNYCCKasi pa60Ta, MCXaHHNYCCKasd

U IIPAKTUYECKOE TPUMEHEHUE! MOIIHOCTb.
BOJIOMET, KOMEp, NPY>KUHHBIN AHanu3 GpU3n4YecKux MpoIeccoB
MUCTOJIET, IBM)KCHHUE PaKET U SIBJICHUH C UCTIOJIB30BaHUEM 3aKOHA

COXpaHEHMsI MEXaHUYECKON IHEPTUH,
3aKOHA COXPAaHEHHUS UMITYJIbCA.
OOBbsicHEHHE OCHOBHBIX ITPUHIUIIOB
JEUCTBUA U IPAKTHYECKOTO
IIPUMEHEHUS] TEXHUYECKUX YCTPOMCTB,
TaKMX KaK: BOJOMET, KOIIEP,
MIPY>KUHHBIN MTACTOJIET.

OOBbsicHEHUE ABUKEHUS PAKET C ONIOPOM
Ha U3y4eHHbIE (PU3NYECKUE BEIUUNHBI
Y 3aKOHBI MEXaHUKHU.

Hcnosib30BaHue MpU MOATOTOBKE
COOOIIEHU 0 TPUMEHECHHUH 3aKOHOB
MEXaHUKH COBPEMEHHBIX
MH(GOPMALIMOHHBIX TEXHOJIOTUH

IUIS TIOUCKA, CTPYKTYpHUPOBaHUS,
MHTEPIPETALUHU U NIPEICTABICHHUS
uH(pOopMaIUu, KPUTUIECKUN aHATHU3
noyiyuaemMo nHpopmanuu
[IpoBeneHrie KOCBEHHBIX U3MEPEHU,
HUCCIe0BaHNI 3aBUCUMOCTEN
(bU3MYECKUX BEJIIMYUH, IPOBEPKA
MPEIJIOKEHHBIX TUIIOTE3
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Pa3nen 3. MouekyasipHas Gu3uKa U TePMOANHAMHUKA

3.1

OCHOBBI
MOJIEKYJISIPHO-
KHHETHYECKOH TCOPHH

9

OCHOBHBIE TTOJOKEHHUS
MOJIEKYJIIPHO-KMHETHYECKON
TEOPUHU U UX OINBITHOE 0OOCHOBAHUE.
BpoyHOBCKOE NBHKEHHE.
Huddyszus. Xapakrep ABUKESHUS

Y B3aUMOJEHCTBUS YaCTHI]
BellleCcTBAa. MoieNin CTpOEHUS ra3os,
KUJKOCTEH U TBEPABIX TN U
00BsICHEHHUE CBOMCTB BEIIECTBA

Ha OCHOBE 3THX Mojiejiel. Macca

1 pa3Mepbl Mosekys. KonnaectBo
BemiecTBa. [locTtositHaass ABorajpo.
TeryioBoe paBHOBECHE.
Temmneparypa u ee U3MEpPEHHE.
[IIxana remneparyp Llenbcus.
Mopenp naeaabHOTO rasa.
OcHOBHOE ypaBHEHHUE
MOJIEKYIAPHO-KUHETHUECKON
TEOPUU UJICATHHOTO rasa.
AOcoioTHas TemMreparypa Kak Mepa
CpEIHEN KMHETUYECKON DHEPTUU
TEIJIOBOTO JBUKEHHS YaCTHI] ra3a.
[ITxanma remneparyp KenbBuHa.
["a30BbIC 3aKOHBI. Y paBHEHUE
MenpaeneeBa—Kianeipona.

3akoH JlanpToHa. M3omporiecchl

[IpoBeneHue 3kcIEpUMEHTA:
ONpeJEeIeHUE MacChl BO31yXa

B KJIACCHOM KOMHATE Ha OCHOBE
U3MEpPEHNH 00beMa KOMHATBHI, 1aBJICHUS
Y TEMIIEPATYPBI BO3/lyXa B HEW;
VCCJIEIOBAHNE 3aBUCUMOCTU MEXKIY
napamMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

OneHka a0COIOTHBIX U OTHOCUTEIbHBIX
MOTPEUTHOCTEN U3MEPEHUI (PU3NYECKHUX
BEJINYMH.

OOBbsicHEHNE OCHOBHBIX MTPUHIUIIOB
NeHUCTBUI TepMoMeTpa U OapoMeTpa

Y yCIIOBUH UX 0€30I1aCHOI0
UCITOJIB30BAHUS B IOBCEIHEBHOM
KU3HH.

PacrioznaBanne pu3nyecKkux siBICHUN

B YUEOHBIX ONBITAX U OKpYKaroulei
KU3HU: U Py3us, OpOyHOBCKOE
JIBUYKEHUE.

OnucaHue TErIOBbIX SABJICHUN

C UCMOJb30BaHUEM (PU3NYECKUX
BEJIMYMH: JaBJICHUE ra3a, TeMIepaTypa,
CpellHsI KHHETHYECKask SHEPTUs
Xa0TUYECKOTO IBUKEHUS MOJIEKYJI,
CPEIHEKBapATHUYHAsA CKOPOCTh




B UJICAIBHOM Ta3e C MOCTOSTHHBIM
KOJIMYECTBOM BELIECTBA.
I'padpuueckoe npencrapnexue
U30IPOLIECCOB: U30TEpPMa, U30X0pa,
n3zobapa.

TexHuueckne yCcTponcTBa

Y TIPaKTUYECKOE TPUMEHEHHE:!
TepMOMETp, OapoMeTp

MOJIEKYL.

AHanu3 GU3n4YecKuX MpoIeccoB

U ABJICHHUH ¢ ucrois3oBaHueM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CPEIHEM
KMHETUYECKOW SHEPTUHU TEILUIOBOTO
TBYKEHUS MOJICKYJT C a0COTIOTHOM
TEMIIEPaTypoil.

Pemenue pacueTHbIX 3a/1a4 ¢ IBHO
3aIaHHON (PU3HYECKON MOJEIBIO

C MCMOJb30BAHUEM OCHOBHBIX
nosioxxennii MKT, 3akoHOB 1 (hopmyn
MOJIEKYJIIPHOU (PU3UKH.

PaboTa B rpymnmax npu rjiaHupPOBaHUH,
IIPOBEJICHNN U MHTEPIPETALUN
PE3yIBTATOB OIBITOB U aHAIU3E
JIOTIOJTHUTEIIbHBIX HCTOYHUKOB
MH(pOpMaIUK 1O TEME

3.2

OCHOBBI
TEPMOJIMHAMUKHA
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TepMmoauHamMuyeckasi CUCTEMA.
BnyTtpeHnHss sneprus
TEPMOJIMHAMHUYECKON CUCTEMBI

1 CIIOCOOBI €€ U3MEHEHHS.
KomyecTBo TemnoTsl 1 padoTa.
BuyTpeHnHss sHeprusi 0IHOATOMHOTO
HUacaIbHOTO raza. Buasl
TEIUIONEepeAauM: TETIONPOBOIHOCTb,
KOHBEKIINS, U3JTyUYCHHE. Y IeTbHas
TEILIOEMKOCTh BEII[ECTBA.

IIpoBeneHne 3KCIIEpUMEHTA: U3MEPEHUE
YAENBHOW TETIOEMKOCTH BEILIECTBA.
OneHka a0COIOTHBIX U OTHOCUTENbHBIX
MOTPEUTHOCTENW U3MEPEHUI PU3NYECKHUX
BEJIMYUH.

N3yuyenue mojeneit mapoBoi TypOUHBI,
JBUTATENsl BHYTPEHHETO CrOpaHusl,
PEAaKTUBHOI'O IBUTATEIA.

OOBsicCHEHHE IPUHITUTIOB JICHCTBUS

U yCJIOBU 0€30MacHOT0 UCTOIb30BaHUS




KonmuecTBo TemioTsl

IIpHU TEIUIoNEepeIaye.

[Toustue 06 agnadbatHOM
npouecce. [lepBbiit 3aKk0H
TEPMOJUHAMHUKHU.

[IprMmenenue nepBoro 3aKoHa
TEPMOJUHAMUKHU K U30IPOIIECCaM.
['paduueckas naTepnperanus
paboThI rasa.

Btopoi1 3ak0H TepMOJMHAMUKH.
HeobpatumocTts npoueccoB

B MIPUPO/IE.

TemnoBeie MaluHb1. [IprUHIKTIBL
NENUCTBUS TEIIOBBIX MAIlIUH.
[IpeobpazoBanus SHEPrUn

B TEILJIOBBIX MAIlIMHAX.
Koaddunment nonesnoro aencTpust
TEMJI0BOM MaIlIMHBI.

Hukn KapHo u ero ko3¢ duureHt
MOJIE3HOTO JAEHUCTBUA.
DKOJIOTMYeCKUe MpoOIeMbI
TETJIODHEPTEeTHUKH.

TexHu4yecKkrue yCcTponucTBa

U TIPAaKTUYECKOE TPUMEHEHHUE:!
JIBUTaTEIb BHYTPEHHETO CrOpaHusl,
OBITOBOM XOJIOJTUIBLHHUK,
KOHJIUIIOHEP

B [TOBCEHEBHOM JKU3HU JBUTATENSA
BHYTPEHHETO CrOpaHusi, ObITOBOTO
XOJIOJWIIbHUKA, KOHIUIIMOHEPA.
Onucanue CBOMCTB TeJ U TEIIOBBIX
SIBJICHUH C UCITOJIb30BAHUEM
(bu3nyecKrX BEITWYHH: JJaBJICHUE Ta3a,
TeMIlepaTypa, KOJIMYECTBO TEIUIOTHI,
BHYTpPEHHSIS SHEprus, paboTa rasa.
Pemenune pacueTHbIX 3a/1a4 ¢ IBHO
3aTaHHOM (PU3HYECKON MOJICIBIO

C MCMOJb30BAHUEM OCHOBHBIX 3aKOHOB
1 (hopMys MOJIEKYJISIPHON (PU3UKH
Y TEPMOJIMHAMUKH.

Pemenne kauecTBEHHBIX 3a1a4

C OIIOPO¥ Ha U3YYEHHBIE B pa3Jiese
«MonexynsapHas pusuka

U TEPMOJIMHAMHUKA) 3aKOHBI,
3aKOHOMEPHOCTHU U (pu3nyeckue
SBJICHUS.

PaboTa B rpynnax npu aHanuse
JOTIOTHUTENbHBIX UCTOYHUKOB
uH(pOpMaIUU IO TEME




3.3

ArperaTHbie
COCTOSIHHS BEILIECTBA.
da30BbIE NEPEXO/IBI

[TapooOpa3zoBaHuE U KOHEHCAIIUSL.
Hcnapenne u KurneHue.
AOCOIIOTHASsE U OTHOCUTEIbHAS
BJIQXKHOCTB BOo3ayxa. HaceleHHbIN
nap. YaenbHas TeIioTa
napooOpa3zoBaHusi. 3aBUCUMOCTh
TEMIIEpaTypbl KATIEHUS OT J1aBJICHUS.
TBepnoe teno. Kpucraimmueckue
U aMop(QHbIE Tena. AHU30TPOIHUS
CBOMCTB KpucTauioB. JXKuakue
kpuctayisl. COBpEMEHHBIE
Marepuaisl. [InaBnenue

Y KpUCTAJUIM3aLHUs. Y IeJpHas
TeruioTa miasieHus. CyonuManusi.
YpaBHEHHUE TEIJIOBOTO OanaHca.
TexHnueckne ycTpoucTBa

U IPAKTUYECKOE TPUMEHEHHE!
TUTPOMETP U IICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUN
NOJIyYE€HHSI COBPEMEHHBIX
MaTepHaJioB, B TOM YUCIIE
HAaHOMATEPHUAaJOB,

Y HAaHOTEXHOJIOTUU

[IpoBeneHue 3KkcrepruMeHTa: U3MEPEHUE
OTHOCUTEJIBHOM BJIAKHOCTH BO3/AYyXa.
Onenka abCOIOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MEPEHHUH (HU3HUECKIX
BEJIMYKH.

W3ydeHne cBOMCTB HACKIIIEHHBIX
MapoB, CIIOCOO0B U3MEPEHUS
BJIQ)KHOCTH.

Habmtonienue kunexus

IIPU MOHM>KEHHOM JIaBJICHUH,
HArpeBaHUs U IUIABJICHHUS
KPUCTAJUIMYECKOTO BEIIECTBA.
OObsicHEeHUE IPUHIIUIIOB JICUCTBUS

U yCJIOBUM O€30MacHOT0 UCTOIb30BaHUS
B [IOBCETHEBHOW YKU3HU TMTPOMETPA,
NICUXPOMETPA, KaJIOPUMETPA.

N3yueHne TEXHONOTUI MTOTYYEHHUS
COBPEMEHHBIX MaTepHaJIOB, B TOM YUCJIE
HaHOMaTepUasoB.

Pemenue pacueTHbIX 3a7a4 ¢ IBHO
3aIaHHOM (PU3HYECKON MOJCIBIO

C UCMOJb30BAHUEM YPaBHEHUS
TEIJIOBOrO OanaHca.

Pelenue kauecTBEHHBIX 3a7a4

C OIOpPOM HA U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (HU3NYECKUE
SIBJICHUS TI0 TEME.




PacnioznaBanue pu3nyecKux siBICHUN
B YUCOHBIX ONBITAX M OKPYKAIOIEH
KU3HU: ehopmarius TBEPABIX Te,
HarpeBaHHUe U OXJIAXKICHUE Tell,
M3MEHEHHUE arperaTHhIX COCTOSHUN
BEIIIECTBA U OOBSICHEHNE X Ha OCHOBE
3aKOHOB U (POpPMYJT MOJIEKYJIIPHOM
(bu3HKH.

Hcnonb3oBanre HHPOPMAIMOHHBIX
TEXHOJIOTUH JUIsI TIOMCKa,
CTPYKTYPUPOBAHMUSI, HHTEPIIPETALIUU

U TIpe/icTaBiieHus: HH(OpMaIUu Ipu
MOATOTOBKE COOOIIEHUI O TPUMEHEHUHU
3aKOHOB MOJICKYJIIPHOUN (DUBHKHU

Y TEPMOJIMHAMUKHU B TEXHUKE

Y TEXHOJIOTHUSX

Hroro no pazneny 24
Pa3znen 4. DieKTpoaMHAMHKA
4.1 | DnekTpocraTuka 10 DIeKTpu3anys Ten. InekTpuueckui | [IpoBeneHne 3KCepuMEHTa: U3MEPEHUE

3apsA. JlBa Buaa dIIEKTPUUYECKUX
3apsa0B. [IpoBonHUKY,
JIUBJICKTPUKHU U MOJIYITPOBOJHUKHU.
3aKOH COXPAaHEHUS AIEKTPUUECKOTO
3apsia.

BzaumopeiictBue 3apsiioB. 3aKOH
Kynona. ToueuHbIl1 2eKTpUYECKUn
3apsiil. DNEKTPUUYECKOE TOJIE.

AJIEKTPOEMKOCTH KOHAEHCATOPA.
OreHka aOCOFOTHBIX U OTHOCUTEIBHBIX
MOTPENTHOCTEH U3MEPEHNI (PU3NUECKUX
BEJINYMH.

N3ydyenne npuHUIUIIOB AEUCTBUA
AJIEKTPOCKOMNA, 3JIEKTPOMETPA,
KOHJICHCATOpAa.

N3ydyeHnne npuHUUIIOB AEUCTBUA




HanpskeHHOCTD 3JIEKTPUYECKOTO
noJist. [IpuHIuMn cynepno3uuuu
BJICKTPUYECKUX MoJieH. JInanm
HaIPSKEHHOCTH JIEKTPUYECKOTO
TIOJISL.

Pabota cuit 31eKTpoCcTaTUYeCcKOro
nonst. [Torennuman. PazHocts
noreHuuranos. [IpoBogHUKHN 1
JADJICKTPUKH B
3JIEKTPOCTATUYECKOM MOJIE.
JlnanexTpuyeckas IpOHULAEMOCTb.
DIeKTpoeMKOCTh. KoHIeHcaTop.
DIIEKTPOEMKOCTD IIOCKOTO
KOHJIEHCaTopa. JHeprus
3apsSYKEHHOTO KOHAEHCATOPa.
TexHnueckne ycTpoucTBa

Y MPAKTUYECKOE MPUMEHECHUE:
3JIEKTPOCKOII, SJIEKTPOMETD,
3JIEKTPOCTATUYECKAS 3AIINTA,
3a3eMJIEHUE JIEKTPONPUOOPOB,
KOHJEHCATOP, KOMMPOBAJIbHBIN
arrapar, CTpyWHbIN IPUHTED

U yCJIOBUH 0€30MacHOr0 MPUMEHEHHUS
B IIPAKTUYECKOU JKU3HU,
KOIIMPOBAJIBHOTO anmnapara, CTpyMHOro
MIPUHTEpA.

Paccmotpenue ¢pusznueckux o
CHOBAHUU DJIEKTPOCTATHYECKON
3aIUTHI U 3a3€MJICHUS
AIEKTPONPUOOPOB.

Pelienue pacueTHbIX 3a/1a4 € IBHO
3aTaHHOM (PU3HYECKON MOJICIBIO

C MCIOJIb30BaHNEM OCHOBHBIX 3aKOHOB
1 (popMyJT 3IEKTPOCTATUKH.

Pelienne kauecTBEHHBIX 3a7a4

C OIIOPOW Ha U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (U3NYECKUE
SIBJICHUS AJIEKTPOCTATUKH.
Pacno3naBanue pu3nM4eCKUxX SBJICHUIN
B YUEOHBIX ONBITaX U OKpY X arolen
KU3HU: DJIEKTPU3aLUs TeN,
B3aMMO/ICHCTBUE 3apAJI0B U OOBSICHEHHE
MX Ha OCHOBE 3aKOHOB U (hopMyJI
ANEKTPOCTATUKH.

Onucanve 3y4eHHbIX CBOMCTB
BELIECTBA U DJIEKTPUYECKUX SIBIICHUHI

C MCIIOJIb30BaHUEM (PU3HUECKUX
BEJIMYUH: 3JIEKTPUUYECKUM 3apsi,
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO OIS,




MOTEHIINAJI, PA3HOCTh MOTEHIIUAJIOB,
AIEKTPOEMKOCT.

AHanu3 GpU3n4YecKux MpoIeccoB

U SIBJIGHUH C UCTIOJIb30BAHUEM
(bu3MUYECKUX 3aKOHOB: 3aKOHA
COXpPaHEHHUS JIEKTPUUECKOTO0 3apsia,
3akoHa Kynona.

PaboTa B rpymnmax npu aHanuse
JIOTIOTHUTEILHBIX HCTOYHHKOB
MH(pOpMAIUU U MOJTOTOBKE COOOIIEHUMN
O MPOSIBJICHUH 3aKOHOB AJIEKTPOCTATUKHU
B OKPY’KaIOIIIeH KU3HHU M TIPUMCHCHHUH
WX B TEXHUKE

4.2

IlocTosTHHBIN

BJIEKTPUUYECKUHN TOK.

Toku B pa3IM4HBIX
cpenax
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DIIEKTPUYECKHM TOK. Y CIIOBUS
CYIIECTBOBAHMS AJIEKTPUUECKOTO
Toka. ctounuku Toka. Cuna Toka.
[TocTOsSIHHBIN TOK.

Hanpsokenue.

3akoH Oma JJ1s1 y4acTKa LEenHu.
DIIEKTPUUECKOE COTPOTUBIICHHUE.

Y nenpHOE COMPOTUBIIEHUE
Bemectna. [locnenoBarensHoe,
napajuieJbHOE, CMEIIaHHOE
COCMHEHUE MPOBOJHUKOB.

Pabora snexkTpruyeckoro Toka.
3akoH Jxoyns—JIena. MonHocTh
AIEKTPUYECKOTO TOKA.

[IpoBeneHMe 3KCIEPUMEHTA: U3yUYECHUE
CMELIaHHOTO COEIMHEHUS PE3UCTOPOB;
n3Mepenne JJ[C uCTOUHMKA TOKA U €ro
BHYTPEHHETO CONPOTHUBIICHHUS;
HaOJIIOICHHUE DIIEKTPOIIN3A.

OueHka a0COIOTHBIX U OTHOCUTENbHBIX
MOTPEUTHOCTENW U3MEPEHUI PU3NYECKHUX
BEJIMYMH.

OObsicHEeHUE TIPUHITUIIOB ICHCTBUS

U yCJIOBUH 0€30MacHOr0 MPUMEHEHUS
aMIepMmeTpa, BOJIbTMETPa, PeocTara,
MCTOYHHUKOB TOKa,
AJNIEKTPOHATPEBATENBHBIX U
AJIEKTPOOCBETUTENBHBIX TPUOOPOB,




DJIEKTPOJIBIKYIIAS CHJIA U
BHYTpPEHHEE COMPOTUBIICHUE
UCTOYHUKA TOKa. 3aKkoH Oma

JUTSL TIOJTHOM (3aMKHYTOM )
anekTpudyeckon nenu. Koporkoe
3aMbIKaHUE.

DIIEKTPOHHAs IPOBOJIUMOCTD
TBEP/IbIX METAJNIOB. 3ABUCUMOCTh
COINPOTHUBJICHUS] METAJIJIOB

OT TEMITIEPaTyPBHl.
CBepXITpOBOIUMOCTb.
DIIEKTPUYECKAN TOK B BAKyyME.
CBOIICTBa 3JEKTPOHHBIX ITYyYKOB.
[TonynpoBonuuku. CoOcTBEHHAS
U TIpUMECHAs TPOBOJIUMOCTD
oTynpoBOoAHUKOB. CBOMCTBa
p—Nn-niepexona.
[TomympoBOJHUKOBEIE TIPUOOPHI.
DIIEKTPUYECKUN TOK B pacTBOpax
U pacruiaBax 3JIEKTPOJIUTOB.

QHGKTpOHI/ITI/I‘-IeCKaH Jucconuanms.

DIIEKTPOIU3.
DJIEKTPUYECKUM TOK B ra3ax.
CaMOCTOSITENIbHBIN U
HECAMOCTOSITEJILHBIN pa3psl.
Mounus. [1na3ma.
TexHu4eckne ycTpomucTaa

TEPMOMETpPA CONPOTUBIICHUS,
BaKyyMHOT'O AM0/1a, TEPMUCTOPOB U
($OTOPE3UCTOPOB, MOTYITPOBOJHUKOBBIX
IMOJIOB, TaJIbBAHUKH.

Pemenue pacueTHbIX 3a/1a4 € IBHO
3aJTaHHOUN (PU3UUECKON MOJIEITBIO

C MCMOJb30BAHUEM OCHOBHBIX 3aKOHOB
u hopmyn tembl «llocTossHHBIT
DIEKTPUYECKUI TOKY.

Pacnio3naBanue pu3nM4eCKUX SBICHUIN
B YUEOHBIX ONIBITAX M OKPYKarolei
KU3HU: DJIEKTPUYECKask IPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XUMHUYECKOE,
MAarHUTHOE JECUCTBHS TOKA.

AHaJIN3 DNEKTPUUYECKUX SBICHUN

Y TIPOLIECCOB B LEMSAX MOCTOSHHOTO
TOKa C UCIOJIb30BAHUEM 3aKOHOB!
3ak0oH OMa, 3aKOHOMEPHOCTH
MTOCJIEA0BATEIBHOTO U MMAPAIIIETBHOTO
COEIMHEHHUSI POBOJHUKOB, 3aKOH
Jxoyna-Jlenua.

OnucaHre n3y4eHHbIX CBOMCTB
BEIECTB U AJIEKTPUUECKUX SBICHUM

C UCMOJb30BaHUEM (PU3NYECKUX
BEJIMYMH: JIEKTPUUECKUI 3apsj, CHIIa
TOKA, JJIEKTPUYECKOE HAPSIKEHUE,
ANEKTPUYECKOE COMPOTUBIIEHUE,




U MIPaKTUYECKOE TPUMEHEHUE!
amIiepMeTp, BOJIbTMETP, PEOCTar,
UCTOYHHUKH TOKA,
AJIEKTpOHArpeBaTeIbHbIE IPUOOPHI,
AJIIEKTPOOCBETUTEIbHBIE IPUOOPBHI,
TEPMOMETP CONPOTHUBIICHHUS,
BaKyyMHBII THOJI, TEPMUCTOPHI

U (hOTOPE3UCTOPHI,
MOJTyTIPOBOTHUKOBBIN AHO],
raJibBaHHKa

pasHocTh norenuuanos, IJC, padbora
TOKA, MOIIHOCTh TOKaA.
Hcnonp3oBanmne HHGOPMAITMOHHBIX
TEXHOJIOTUH ISl TIOMCKa,
CTPYKTYpHUPOBaHUSI, UHTEPIIPETALIUU
U TIpe/IcTaBlIeHUs nH(popMaIuu

MIPHU MTOATOTOBKE COOOIICHUM

O MPUMEHEHNHU 3aKOHOB ITOCTOSTHHOTO
TOKA B TEXHUKE U TEXHOJIOTHUSIX

Htoro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO 68

YACOB 110 ITPOI'PAMME




11 KJIACC

HaumenoBanune
Ne KommaectBo OcCHOBHBIE BUIBI IEATEIHLHOCTHA
pa3ziesioB U TeM [IporpammHoOe conepxaHue
/1 4acoB 00yJaroImxcs
y4eOHOro mpeaMera
Pasznen 1. DuekrpoauHamMuKa
1.1 | MarguTHoOE 1moJie. 11 ITocTossHHBIE MATHUTHI. [IpoBeneHue KCIIepUMeHTa: U3yUeHUe

DIIEKTPOMArHUTHAS
WHITYKITAS

B3anmonenicTBre MOCTOSIHHBIX
MarauToB. MarauTHOE moJe.
BekTop MarauTHON MHAYKLIWH.
[IprHIMD Cynepno3uuun
MarHMTHBIX NoJjeH. JInaun
MarHuTHOW nHAYKIuu. Kaptuna
JIMHUM MarHUTHOM MHYKIIUU OIS
IMOCTOSIHHBIX MarHUTOB.
MarsuTHO€ 1noJie IPOBOIHUKA

¢ TokoM. KapTrHa JITMHUI MHIYKIAHA
MarHUTHOTO TOJISI JJJIMHHOT'O
MIPSIMOTO TTPOBOJTHUKA U 3aMKHYTOIO
KOJIBIIEBOTO TPOBOJHUKA, KATYIIKH
¢ TokoM. OnbIT IpcTeaa.
BzaumoneiicTBre MPOBOTHUKOB

C TOKOM.

Cuna Amnepa, ee MOAYJIb

Y HaIlpaBJICHUE.

Cuna Jlopeniia, ee MoyJib

Y HanpasJieHue. JIBrxeHue
3apsHKEHHOM YaCTUIIbI

MarHUTHOTO TOJISI KaTYIIKH C TOKOM;
VCCIIEOBAHNE JIEUCTBUS IOCTOSHHOTO
MarHuTa Ha paMKy C TOKOM;
VCCIICIOBAHUE SIBJICHUS
DJIEKTPOMAarHUTHON UHIYKIIUH.

OueHka a0CONIOTHBIX U OTHOCUTEIBHBIX
NOTPEIIHOCTEN U3MEPEHUN (PU3NUECKUX
BEJIMYVH.

OObsicHeHNEe TPUHLIUIIOB AEUCTBUSA

Y yCJIOBUI 0€301acHOr0 MPUMEHEHHUS
NIOCTOSIHHBIX MarHUTOB,
JIEKTPOMArHuTOB, 3JEKTPOJABUraTENS,
YCKOPHUTEJEHN 3JIEMEHTAPHBIX YaCTHII,
WHIYKIWOHHOM ITEYH.

Pemrenue pacueTHsIxX 3a1a4

Ha IpUMeHEeHUE GOPMYJI TEMBI
«MarsuTHoe 1noJie. DJIEKTPOMarHuTHas
VUHAYKLHS.

Pelrenne kauecTBeHHbBIX 3a7a4

C OIIOPOM HA U3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3HUECKUE




B OJHOPOAHOM MarHUTHOM MOJIE.
Pa6ora cumnel Jlopenna.

SIBreHnE 2NEKTPOMAarHUTHOU
nHAykuuu. [1oTok BekTopa
MAarHuTHOW WHIYKIIUU.
DJIEKTPOIBUKYILAS CUJIA UHAYKIUU.
3aKOH 2JIEKTPOMATrHUTHOU
unaykunu dapanest.

Buxpesoe anekTpuyeckoe nouie.
DJIEKTPOJIBUKYILIAS CHJIA HHAYKIIUU
B MIPOBOJHUKE, IBUKYILIEMCS
IIOCTYIIATENBHO B OJJHOPOJIHOM
MAarHUTHOM MOJIE.

[Ipasuno Jlenna.

NunykTuBHOCTH. SIBIICHME
CaMOMHAYKIHH. DJICKTPOABIKYILASL
cuja CaMOMHIYKIIHH.

DHeprus MarHUTHOTO TOJISL KaTyIIKU
C TOKOM.

DJIEKTPOMarHUTHOE MOJIE.
TexHnueckne ycTpoucTBa

Y MPAKTUYECKOE MPUMEHECHUE:
MOCTOSIHHBIE MarHUTHI,
AIEKTPOMArHUTHI,
ANEKTPOABUTATEND, YCKOPUTEIH
3JIEMEHTaPHBIX YaCTHII,
WHIYKIUOHHAS N€Yb

SIBJICHUS TeMbI « MarHuTHOE MoJIe.
DJIEKTPOMAarHUTHAs UHYKIUSD).
OrnpeneneHue HaMpaBICHUS] BEKTOpa
WHYKIIUA MarHUTHOTO TIOJIS
MIPOBOJHUKA C TOKOM, CHJIBI AMIiepa
u cuisl Jlopenua.

Pacno3naBanue Gpu3n4ecKux sBICHUN
B YUEOHBIX ONBITaX U OKpY Karomen
’KU3HU: B3aMMO/ICICTBUE MarHUTOB,
AJIEKTPOMArHUTHAsI UHAYKIIHS,
JICUCTBUE MAarHUTHOTO TI0JIST HA
IIPOBOJIHUK C TOKOM W JBUKYUTHANCS
3apsii.

AHanM3 3JIEKTPOMAarHUTHBIX SIBJICHUM
C MCMIOJIb30BaHUEM 3aKOHA
3JIEKTPOMArHUTHOW WHIYKIWH.
OnucaHne N3y4eHHBIX CBOMCTB
BEIIECTB U JICKTPOMArHUTHBIX
SIBJICHUM C HMCIOJIb30BaHUEM
(U3UYECKUX BEIMYMH: UHIYKITHS
MarHMTHOTIO MOJIs, cujia AMrepa, cujia
Jlopenuia, UHAYKTUBHOCTb KaTYIIKH,
SHEPIrHUsl ANEKTPUUIECKOTO U MATHUTHOTO
oJieH

Hroro no pazneny
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Paznen 2. Kosie6anus v BOJIHBI

2.1

MexaHuyeckue
1 DJICKTPOMArHUTHBIC
KoJIcOaHUs

KonebarenbHas cucrema.
CB0OOIHBIE MEXAaHUYECKUE
koneOanus. ["apmonnyeckue
koneOanus. [lepuon, yacrora,
aMIUTUTyAa U ¢daza KojaeOaHui.
[Ipy>XMHHBIN MasTHUK.
MareMaTnyeckuii MasiTHUK.
YpaBHEHHE TapMOHUYECKHAX
koJsiebanuid. [IpeBpaiienue sHepruu
IPY TAPMOHUYECKUX KOJICOaHUSIX.
KonebaTenbHblil KOHTYP.
CB0OOHBIE 2JIEKTPOMArHUTHBIC
KOJicOaHUs B UJI€aJIbBHOM
K0J1e0aTeIbHOM KOHTYpE. AHANIOTUs
MEXIY MEXaHUYECKUMU U

QJICKTPOMAIrduTHBIMHA KOJICOAHUSIMU.

®opmyna ToMcoHa. 3aKoH
COXpaHEHUs YJHEPTUU B UCATBHOM
K0s1e0aTeIbHOM KOHTYDE.
[IpencrasneHue o 3aTyxXaroLUX
KosieOaHusIX. BbIHYyX/1€eHHbIE
MEXaHU4eCKue KoueOaHusl.
Pe3onanc. BeiHyX1eHHBIE
AIIEKTPOMATHUTHBIE KOJICOaHUSI.
IlepemeHHBIN TOK.

CuHycouIanbHbINA IEPEMEHHBINA TOK.

HccnenoBanne nmapameTpos
K0JIe0aTeNbHON CUCTEMBI — TIEPUO/IA,
YaCTOThI, aMILTUTY/IbI U (pa3bl
KoJieOaHui (Mpy>KMHHBIN

U/WJIM MaTeMaTUYeCKUN MasITHUK).
Habmronenue 3aryxaromuyx KojaeOaHui.
HccnenoBanne CBOMCTB BBIHYKIEHHBIX
KOJIeOaHUM.

Habmronenue pezoHanca.

[IpoBenenue 3KkcepuMeHTa:
UCCIIEIOBaHUE 3aBUCUMOCTH TIEPHUO/Ia
MaJbIX KoJIeOaHUM Ipy3a HA HUTU

OT JUITMHBI HUTU W MacChl TPy3a;
HCCIIEIOBaHHUE TTEPEMEHHOTO TOKa

B LIENH U3 MOCJIEI0BATEIBHO
COCIMHEHHBIX KOHJICHCATOPA, KaTYIIKU
U pe3ucTopa.

OrneHka abCOMIOTHBIX U OTHOCHTEIBHBIX
NOTPEIIHOCTEN U3MEPEHU (PU3NUECKUX
BEJIMYMH.

OO®bsicHEeHNE TPUHLIUIIOB AEUCTBUSA

U yCJIOBUI 6€30MacHOr0 MPUMEHEHHUS
AJIEKTPUIECKOTO 3BOHKA, TeHEepaTopa
IIEPEMEHHOTO TOKA, JIMHUMN
AJIEKTpoTepea.

Pemenne pacueTHbIX 3a/1a4 C SIBHO




MoniHOCTh NEPEMEHHOTO TOKA.
AMIIIIUTYTHOE U IEUCTBYIOIIIEE

3HAYCHUC CUJIbI TOKA N HAIIPAKCHUA.

Tpanchopmatop. [IponszBoAcTBO,
nepenaya u norpedieHue
ANEKTPUYECKON DHEPTUU.
DKOJIOTUYECKUE PUCKU

IIPpH IIPOU3BOJACTBEC SJICKTPOSIHCPIUU.

KyneTypa ncrionb3zoBanus
AJIEKTPOIHEPTUU B TOBCETHEBHOM
AKU3HH.

TexHu4eckne ycTpomucTaa

U IPAKTUYECKOE IPUMEHEHUE!
ANEKTPUYECKUI 3BOHOK, TEHEPATOP
NEPEMEHHOIO TOKA, JIMHUH
aNeKTponepenay

3aJJaHHOW (PU3MUECKOU MOJIEITHIO

C WCTIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB
U GOpMYJI, ONTUCHIBAIOIIINX
MEXaHUYECKHE U DJIEKTPOMArHUTHBIC
KOJIeOaHMs.

Onucanue MeXaHUYECKUX

Y DJICKTPOMArHUTHBIX KOJeOaHnuH

C UCIOJIb30BAHUEM (PU3HUYECKUX
BEJIMYMH: TIEPUOJ] U YaCTOTa
Kose0aHui, aMIIuTyaa u dasa
KoJieOaHuM, 3aps/l U CUJla TOKa

B TAPMOHHUYECKHUX DJICKTPOMArHUTHBIX
KOJIeOaHUsX.

Peienne kauecTBEeHHBIX 3a1a4

C OIIOPOM Ha M3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU, OTTMCHIBAIOIIIHE
MEXaHUYECKHE U DJIICKTPOMArHUTHBIC
KoJeOaHus.

PaboTa B rpynmax npu miiaHUPOBaHUH,
MIPOBEICHUY U WHTEPIPETAIIUN
PE3yIbTATOB OIBITOB, M AHAJIN3E
JIOTIOJTHUTEIIbHBIX HCTOYHHKOB
uH(pOpMaIHU IO TEME

2.2

Mexaanueckue
Y DJIEKTPOMArHUTHBIE
BOJIHEI

MexaHnueckue BOJHBI, YCIOBUS
pactpoctpanenus. [lepuon.
CKopocCTh pacrpocTpaHEHUs

U JuInHA BOJHBL [lonepeunsie

Nzyuenune o6pazoBaHus

Y PacIpoCTpaHEHUS TOMEPEUHBIX
Y TIPOJIOJIBHBIX BOJIH.
Ha6nronenue orpaxkenus




Y NPOJIOJBHBIC BOJHBI.
HNutepdepentiusa u nudpakims
MEXaHUYECKUX BOJIH.

3ByK. CKOpOoCTh 3BYyKa. [ pOMKOCTB
3ByKa. BeicoTa ToHa. TeMOp 3ByKa.
DJIEKTPOMarHUTHBIE BOJIHBI.

VY cnoBus U3MydeHUs
AJIEKTPOMArHUTHBIX BOJIH. B3auMHas
opueHTanus BeKTopoB E, B,

V B 3JIEKTPOMAarHuTHOW BOJIHE.
CBoiICTBa 3JIEKTPOMATrHUTHBIX BOJIH:
OTpaKE€HUE, MPETIOMIICHUE,
noJisipu3anus, Tudpakis,
untepdepennus. CKopocTb
AJEKTPOMArHUTHBIX BOJIH.

[IIxana 31eKTpPOMarHuTHHIX BOJIH.
[IpumeHeHue AIEeKTPOMAarHUTHBIX
BOJIH B TEXHUKE U OBITY.

[IprHIMIIBI paguOCBA3U

U TelieBuaeHus. Pagnosokaus.
DJIEKTPOMarHuTHOE 3arpsi3HEHUE
OKPYKarolIeH Cpebl.

TexHu4yecKkrue yCcTponucTBa

U TIPAKTUYECKOE TPUMEHEHHUE:!
MY3bIKQJIbHbIE UHCTPYMEHTHI,
yJIbTPa3BYKOBasi AUArHOCTUKA

B TEXHUKE U MEJIUIINHE, pajap,

U TIpeJIOMIICHHUSI, THTEphEpEHIIUN

U A pakiud MEXaHUYECKUX BOJIH.
HabGnronenue cBsi3u rpOMKOCTH 3ByKa
Y BBICOTBI TOHA C aMIUIUTY 0N

¥ 9aCTOTOM KOJIeOaHM, 3BYKOBOT'O
pe30oHaHca.

HccnenoBanne cBOWCTB
3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHHUE,
IIPEJIOMJIEHUE, MOJISIPU3aLIUS,
nudpakiys, “HTephepeHITHs.
N3ydeHue yciioBUi U3IIyYEHUs
3JIEKTPOMArHUTHBIX BOJIH, B3AUMHOU
opueHTanuu BeKTopoB E, B, v

B JICKTPOMAarHMuTHOM BOJIHE.
N3yuyeHnne npumMeHeHus
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE

U OBITY.

OObsicHeHUEe TPUHITUIIOB ICUCTBUS

U yCIIOBUI 6€30MacHOr0 MPUMEHEHUS
MY3bIKaJIbHBIX UHCTPYMEHTOB,
YIBTPa3ByKOBOW JUArHOCTUKHU

B TEXHUKE U MEIMIIMHE, pajapa,
paIuoONpUEMHHKA, TEIEBU30PA,
aHTeHHbI, Tenedona, CBU-neun.
Pemenne pacyeTHbIX U KAUYECTBEHHBIX
3aJ1a4 C ONOPOU HA U3YUEHHBIE 3aAKOHBI
Y 3aKOHOMEPHOCTH, OMTMCHIBAIOIIINE
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PaIUONIPUEMHHUK, TEJIEBU30D,
aHTeHHa, Tenedon, CBY-neup

pacnpocTpaHEHNE MEXaHUIECKIX
Y DJIEKTPOMArHUTHBIX BOJIH.
Ncnonb3zoBanue nHGOPMAIIMOHHBIX
TEXHOJIOTUH JJIs TIOUCKA,
CTPYKTYypUPOBAHUSA, HHTEPIIPETALIUU

U TIpeICTaBICHUS HHPOPMAIUH

IpU OATOTOBKE COOOIICHUIN

00 UCHOJIB30BaHUU AIIEKTPOMArHUTHBIX
BOJIH B TEXHUKE.

VYyactue B IMCKyCCUU

00 3JIEKTPOMArHUTHOM 3arpsi3HEHUN
OKPYXaIOIIEH CpebI.

Pabota B rpynmax npu rjiaHupOBaHUH,
NPOBEACHUN U UHTEPIPETALIUH
PE3YJIBTATOB OMBITOB U aHATIN3E
JIOTIOJTHUTENIbHBIX UICTOYHHKOB
uH(OpMAIUH TIO TEME

2.3

Onrtuka

10

I'eomerprueckas onrTuka.
[IpssmonurHENHOE pacnpOCTPAHEHUE
CBETa B OJHOPOHOM cpeae. JIyu
cBeTa. TOYEeUHbIM HCTOYHHUK CBETA.
OtpaxkeHue cBeTa. 3aKOHBI
oTpaxxeHus cBeTa. [loctpoenue
n300pakeHUH B IJIOCKOM 3epKalie.
[Ipenomiienne cBeTa. 3aKOHBI
peIoMIICHHS cBeTa. AOCOTIOTHBIN
nokasarenb npenomiienus. [lonnoe

N3yuenue sBaeHUs NOIHOTO
BHYTPEHHETO OTPAXKEHUSI, €rO
MIPUMEHEHHUS B CBETOBOJIE.

N3yueHue Moenel MUKpOCKOIIa,
TEJIECKOIIA.

[TosryueHue cekTpa ¢ MOMOIIBIO
PU3MBI U TUPPAKIIMOHHON PEIIECTKH.
W3mepenune nokas3aTens IpeaoMIICHUS
CTEKJIA.

WccnenoBanue cBONCTB M300paKeHHIMA




BHYTpPEHHEE OTpakKeHUE.
[IpenenpHbI yroy HOJIHOTO
BHYTPEHHETO OTPAKECHHUSI.
HMucnepcus cBera. ClioxKHBIN cOCTaB
oenoro cera. LIBer.

Coluparoliiye 1 paccenBaroIIne
nvH3bl. ToHkas mmH3a. DOKyCHOE
pacCTOsIHUE M ONTHYECKAs CUjla
TOHKOM JINH3BI. [locTpoeHue
U300paKeHU B COOMPAIOIINX

U pacceuBarolux JinH3ax. @opmyna
TOHKOM JUH3EI. Y BEJIMUCHHUE,
JTaBaeMoe€ JTUH30MH.

[Ipenensr npuMeHUMOCTH
F€OMETPUUYECKON ONTHUKHU.

Bonnosas ontuka. atepdepenims
cBera. KorepeHTHbIE HCTOYHUKH.
VcioBust HaOIIOAEHUSA

MaKCUMyMOB U MUHUMYMOB

B UHTEP(PEPEHIIMOHHON KapTHUHE

OT JIBYX CHH(a3HBIX KOT€PEHTHBIX
HMCTOYHUKOB.

Hudpakuus csera. udpakunonnas
penieTka. Y clioBUe HaOIIOACHUS
[JIABHBIX MAaKCUMYMOB IIPH NaJEHUU
MOHOXPOMATHYECKOTO CBETA

Ha JUQPPAKITMOHHYIO PEIIETKY.

B JIMH3aX.

OObsicHeHUEe TPUHITUIIOB IEUCTBUS

U yCJIOBUI 06€30MacHOro MPUMEHEHUS
OYKOB, JIYIIbl, poTOAnMapara,
IPOEKIIMOHHOTO anmnapara,
MHUKPOCKOIa, TEJIECKOIa, BOJIOKOHHOM
ONTHUKH, TUPPAKIIMOHHONU PEIIETKH,
HOJIIPOUIA.

Pemienue pacueTHbIX 3a/1a4 € ABHO
3aTaHHOM (PU3HYECKON MOJCIBIO

C UCIOJIb30BAHUEM OCHOBHBIX
3aKOHOB U (POPMYJI TEOMETPUUECKOMN
ONTHUKH.

[TocTpoenue u onucanne U300paKeHUS,
CO3/1aBAEMOT0 TJIOCKUM 3€PKAJIOM,
TOHKOM JIMH30M.

PaccmoTtpenne npenenos
MPUMEHUMOCTH T€OMETPUUECKOU
ONTHKH.

Pacno3naBanue ¢pu3n4ecKux sBICHUN
B OIBITaX U OKPYKAIOIIECH KU3HU:
MIPSAMOJIMHENHOE PACIIPOCTPAHECHUE
CBETa, OTpaXKEHHE, MPEJTOMIICHHE,
uHTepPepeHuus, TudpaKims

Y TIOJISIpU3alisl CBETA, TUCTIEPCHS
CBETAa.




[Tonsgpuzanus ceera.

TexHu4YecKne yCcTponucTBa

Y MIPAKTUYECKOE TPUMEHEHHUE:!
OYKH, JIyma, (hoToarrmapar,
MPOEKIIMOHHBIN anmnapar,
MHKPOCKOII, TEJIECKOM, BOJJOKOHHAS
onTHKa, TU(paKIIMOHHAs PElIeTKa,
TIOJISIPOU T

Nzyuenune ycmoBuit HabIIO1CHUS
MaKCUMYMOB U MUHUMYMOB

B UHTep(HEPEHIIMOHHON KapTHHE
OT IBYX CHMH(A3HBIX KOTEPEHTHBIX
VMCTOYHHUKOB.

YcnoBue HaOIIOIEHUS TJIABHBIX
MaKCHUMYMOB TIPH TTaJICHAN
MOHOXPOMATHYECKOTO CBETA

Ha JUPPAKIIUOHHYIO PEIIETKY.
AHanmn3 ONTHUYECKUX SABJICHUN

C UCTIOJIb30BAaHUEM 3aKOHOB: 3aKOH
PSIMOJIMHEWHOTO PacIpOCTpaHEHUS
CBETa, 3aKOHBI OTPAXKCHHUSI CBETA,
3aKOHBI TIPEIIOMJICHUS CBETA.
Ornurcanve ONTUYECKUX SBICHUN

C UCTOJIb30BaHUEM (PU3UUYECKHUX
BEJINYMH: (POKYCHOE PACCTOSTHUE

U OTITHYECKAas CUJIa JINH3bI

Hroro no pazaeny
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Pa3znen 3. OcHOBBI cienMaJILHON TeOpUH OTHOCUTEAbHOCTH (1ajee — CTO)

3.1

OCHOBBI CEIUATIBHOM
TEOPHH
OTHOCUTEIBbHOCTHU

4

['paHu1ibl NPUMEHUMOCTH
KJIACCUYCSCKOM MEXaHUKH.
[TocTynatel ciequaIbHONM TEOPUHU
OTHOCUTEJIbHOCTH: HHBAPUAHTHOCTD
MOZYJIsl CKOPOCTH CBETA B BaKyyMe,
MIPUHIAT OTHOCUTEIBHOCTH
OWHINTENHA.

Pemenne kauecTBEHHBIX 3a/1a4

C OIIOPOM Ha W3YyUYEHHBIE MTOCTYJIATHI
CTO.

Hcnons3oBanue nHOOPMAIIMOHHBIX
TEXHOJIOTUM JIJIS1 IOMCKA,
CTPYKTYPHUPOBAHUSI, UHTEPIIPETALIUU
U TIpeACTaBICHUS HHPOPMAITUN




OTHOCHTENBHOCTD
OJIHOBPEMEHHOCTH. 3aMeJICHUE
BPEMEHH U COKpAIIEHUE JINHBI.
DHeprus U UMILYJIbC
PEJIATUBUCTCKOM YaCTHIIBI.
CBs13bp Macchl ¢ 3HEpruei

Y UMITYJIbCOM PETISITHBUCTCKON
YacTULIbI. DHEPTHUS TIOKOS

pU MOATOTOBKE COOOIICHUIN
0 TpaHUIaX TPUMEHUMOCTH
KJIACCHUYECKOW MEXaHUKH U OCHOBAX

CTO

Hroro no pazneny

Pasznen 4. KpanroBasi pusuka

4.1

DJeMeHThl KBAaHTOBOMU
OIITHUKH

®otonbl. Popmyina [1nanka cBsa3u
SHEpruu (POToHa C €ro0 YaCTOTOM.
DHeprus ¥ UMIyJbC GOTOHA.
OTKpBITHE U UCCICIOBAHUE
doTtoadderra. OnbITH

A.l'. CroneroBa. 3aKOHBI
dboTorddexra. YpaBHeHUE
OitHmreitHa 17151 Gororddexra.
«Kpacnas rpanuna» dhorodddexra.
JlaByienue cpeta. ONbITHI

I1.H. JIeGenena.

XUMHUYECKOE JICUCTBUE CBETA.
TexHu4yecKkrue yCcTponucTBa

U TIPAKTUYECKOE TPUMEHEHUE:!
dboTo3IeMeHT, POTOATUHK,
CoJIHEUHas OaTapesi, CBETOINO

Ha6nronenue dhotorddexra

Ha YCTAHOBKE C [IMHKOBOW TIACTHHOM.
UccnenoBanre 3akOHOB BHELITHETO
dboToarddexra.

OObsicHEHUE OCHOBHBIX MTPUHITUTIOB
JNEUCTBUSL TEXHUYECKUX YCTPOMCTB,
TaKuX Kak: (hOTOIeMEHT, (OTONATUHK,
coJIHeYHas 6arapesi, CBETOANO/;

U yCJIOBUM MX 0€301MacHOro
MPUMEHEHUS B PAKTUYECKOM KU3HH.
Peuienue pacueTHbIX 3a/1a4 € SBHO
3aTaHHOM (PU3HYECKON MOCIBIO

C UCIOJIb30BAaHHEM OCHOBHBIX 3aKOHOB
1 (hOpMyIJT KBAaHTOBOM OTITHUKH.
Penienune kauecTBEHHBIX 3aa4

C OIIOPOM HA U3YUYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH KBAHTOBOW OINTHKHU.




PacrnioznaBanue (pu3n4YecKuxX SIBICHUI

B YUE€OHBIX ONBITAX:
dorornekTpudeckuii 3pPexT, cBeToBOE
JaBIICHHE.

Omnwrcanue U3y4eHHBIX KBAHTOBBIX
SIBIICHUM U TTPOLECCOB

C UCMOJIb30BAHUEM (PU3UYECKHUX
BEJIMYHMH: CKOPOCTh 3JIEKTPOMArHUTHBIX
BOJIH, JJIMHA BOJIHBI U 4aCTOTA CBETA,
SHEPTUS U UMITYJIbC (POTOHA

4.2

Crtpoenue aToma

Monens atoma TomcoHa. OOBITEI
Peszepdopaa no paccessHuro
a-yactull. [lnanerapnas mozaenb
aroma. [loctynarsl bopa.
N3nydenne u noriomeHne poToHoB
IPU IEPEXOE aTOMa C OJIHOTO
YPOBHS SHEPTUU HA APYyrou. Buasl
cnekTpoB. CHEKTp YpOBHEW 3HEPTrUn
aToma BOAOpOAA.

BosHoBBIE cBOMCTBA yacTull. BosiHbI
ne bpoiutsa. KopryckynsipHo-
BOJIHOBOU JTyaJIM3M.

CrnoHTaHHOE U BBIHYKJICHHOE
U3ITy4YCHHE.

TexHu4yecKkrue yCcTponucTBa

U TIPAKTUYECKOE TPUMEHEHHUE:!
CIIEKTpaJIbHbIM aHAJIU3

Nzyuenne monenu onbita Pezepdopaa.
[IpoBenenue 3xkciepuMeHTa

10 HaOJIIO/IEHUIO IMHEMYATOro CIEKTpa.
Onenka abCOIOTHBIX M OTHOCUTEIBHBIX
MOTPENTHOCTEN U3MEPEHUN (PUBNYECKUX
BEJINYVH.

N3yuenune monenu aroma: TomcoHa,
IUTAHETAPHOW MOJENH aTOMa, MOJEIIN
atoma bopa.

W3yuyeHue ciekTpa ypoBHEH 3HEpruu
aToMa Bosioposa. O6bsicHeHne
IIPUHLINAIIOB IEUCTBUS U YCIOBUI
0e30MacHOro MPUMEHEHHUS
CHEKTPOCKOIA, Jla3epa, KBAHTOBOTO
KOMITBIOTEPA.

Pelienne kauecTBeHHbBIX 3a7a4

C OIIOPOM HA U3YUYEHHBIE 3aKOHBI,




(CIEKTPOCKOIT), Ja3ep, KBAHTOBBII
KOMITHIOTED

3aKOHOMEPHOCTHU U (PU3NYECKUE
aBJeHUs 110 TeMe «CTpoeHue aTomay.
PacnioznaBanue pu3nyecKkux sBICHUN
B Y4eOHBIX ONBITaX: BOSHUKHOBEHUE
JIMHEWYATOrO CIIEKTPa U3JIyUYEHUS.
AHaJIU3 KBAaHTOBBIX MPOIIECCOB

Y SBJICHUW C UCIIOJIb30BAHUEM
noctysaroB bopa

4.3

ATOMHOE S7IpO

DKCIEPUMEHTBI, TOKA3BIBAIOIIINC
CJI0)KHOCTH CTPOCHHUS SIpa.
OTKpBITHE PATUOAKTUBHOCTH.
OmneiTel Pesepdopaa

10 OMPEJIEIIEHUIO COCTaBa
PaIMOAKTUBHOTO U3ITy4YCHHUS.
CgoiicTBa anbda-, Oera-,
ramMma-u3iayueHus. Biusiaue
PaIMOAKTUBHOCTH HA KUBBIC
OpTraHU3MBlI.

OTKpbITHE IPOTOHA U HEUTPOHA.
Hyxknonnas monens sigpa
I'eitzen6epra-NBanenko.

3apsiz simpa. MaccoBoe uncio sipa.
N3otorsbl.

Anbda-pacnag. IIEKTPOHHBIM

U TIO3UTPOHHBIN OeTa-pacna.
'amma-uznyyenue. 3aKoH
PaJIMOAaKTUBHOTO pacmaja.

N3y4deHne 3KCIIEpuMEHTOB,
JOKA3bIBAIOIINX CII0KHOCTb CTPOCHUS
aTOMHOTO S1Ipa.

HccnenoBanne TPEKOB YaCTUL]

(o roToBeIM poTOrpadusim).
W3yueHue siaepHbIX CUIl, SIIEPHBIX
peaKunii CUHTE3a U pacnaja,
TEPMOSIIEPHOTO CUHTE3A.

N3ydyeHnne HyKJIOHHOU MOJENN s1pa
I'eitzen6epra-NBanenko.

OO0ObsicHEeHuE ycTpoiicTBa

U IPUMEHEHUS TO3UMETPA, KaMeEPbI
Busbcona, ssaepHoro peakropa,
aTOMHOW OOMOBI.

Pemrenue 3amau ¢ onopoit

HAa IMOJyYEHHBIE 3HAHUSA, B T.4. O 3apsJie
¥ MacCOBOM YHCIIE SIIpa.
Pacnio3naBanue pu3nyueckux siBICHUN
B Y4€OHBIX ONBITAX U B OKPYXKaroIien




OHeprus CBs3M HyKJIIOHOB B SZpE.
S nepHbie cumbl.

HedexT maccsl sapa.

Snepusbie peakunu. [enenue

Y CHHTE3 sJIEP.

Anepssiii peakTop. TepmosaepHbIN
cunTte3. [Ipobnemsl 1 nepcreKTUBbI
SJIEPHON DHEPTETUKH.
OKOJIOTHYECKHE ACTIEKTHI IEPHON
DHEPIrEeTUKHU.

OnemeHTapHble YacTULbl. OTKpBITHE
ITO3UTPOHA.

MeTtobl HaOMIOAEHUS

Y PETUCTPALIMH 3JIEMEHTAPHBIX
YaCTHLI.

DyHIaMeHTaJIbHbIE
B3anMoOJeHcTBUA. EAUHCTBO
(u3nUECcKON KapTUHBI MUPA.
TexHu4eckne ycTpomucTaa

Y IIPAKTUYECKOE TPUMEHEHHUE:!
IIO3UMETP, Kamepa BuibcoHa,
AJIEpHBIA peakTop, aToMHast bomba

JKU3HU: €CTECTBEHHAS U UCKYCCTBEHHAS
PalMOAKTUBHOCTb.

OnucaHue KBaHTOBBIX SIBJICHUN

1 MPOLIECCOB C UCIOJb30BAHUEM
(bU3UYECKUX BETMYNH: TIEPHO]T
MoJIypacnana, SHEPTUs CBA3U AaTOMHBIX
anep, 1eeKT Macchl Aapa.

AHanu3 NpoLeccoB U SIBICHUIN

C UCIIOJIb30BAHUEM 3aKOHOB U
MOCTYJIATOB: 3aKOH COXPaHEHUs
AJIEKTPUUECKOIO 3apsi/ia, 3aKOH
COXPAaHEHHUs MAaCCOBOr0 YUCIIA,
nocTyJatel bopa, 3akoH
pPaaMOaKTUBHOIO pacmaja.

VYyacTtue B paboTe Kpyriaoro crojia
«DyHIaMEHTAJIbHBIEC B3aUMOIECHCTBHUS.
EnuncTBO (hriznyeckoil KapTHHBI MUPa.
Ucnonb3oBanne nHGOPMAIIMOHHBIX
TEXHOJIOTUM JJISI IOMCKA,
CTPYKTYypPHUpPOBaHUs1, UHTEPIIPETALIUN

U TIpeJiCTaBlIieHUsI HHMOpMAITUU

IIPH TIOATOTOBKE COOOIICHUI

0 MPUMEHEHUHU 3aKOHOB KBAaHTOBOM
(GU3UKY B TEXHUKE U TEXHOJIOTHUSX,
JKOJIOTUYECKUX ACHEKTaX SIAECPHOMN
SHEPreTUKHU

Hroro no pazneny
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Pa3znen 5. DieMeHTHI ACTPOHOMUM U ACTPOPU3UKHU

5.1

DJIEMEHTHI
aCTPOHOMUU
U acTpopU3HKHU

7

DTanbl pa3BUTUS ACTPOHOMUH.
[IpuknagHoe 1 MUPOBO33PEHUECKOE
3HAYEHHUE aCTPOHOMHUHU.

Bupg 3Be3nnoro neba. Co3Be3aus,
SIPKUE 3BE3/IbI, TIJIAHETHI, UX
BUJIIMOE JBHKCHHE.

ComnHeuHas cucTema.

Comnnie. CojiHeUHast aKTUBHOCTb.

Ncrounnk sneprun ConHua U 3BE31.

3Be3/1bl, UX OCHOBHBIE
XapakTepUCTUKHU. /[narpamMmma
«CHEKTPAIBHBIN KJIACC —
CBETUMOCTEY. 3B€31bI IJIABHOU
MOCTIEIOBATEILHOCTH. 3AaBUCUMOCTD
«Macca — CBETUMOCTbY ISl 3BE3]1
[JIABHOM I10CJIEI0OBATEIBHOCTH.
BnayTpenHee ctpoeHue 3B€3/1.
CoBpeMeHHBIE PEICTABICHUS

0 MPOUCXOXKACHUH U SBOJIIOIUU
CouHIia ¥ 3Be3/1. DTallbl )KU3HU
3BE3/I.

Muteunslii [TyTe — Hama ["amakTuka.
ITonoxenue u aBmxenne CorHIA

B [ 'anaktuke. TUIbI TaJaKkTHK.
Paauoranaktuku m KBazapsl.
UepHble AbIpHI B siApax TAIAKTHK.

IToaroroBka cooOIeHni 00 dTanax
Pa3BUTHUSL ACTPOHOMUU, O IPUKIATHOM
¥ MUPOBO33PEHUYECKOM 3HAUCHUU
ACTPOHOMHH, O METOJIaX MOJTyUCHUS
Hay4YHBIX aCTPOHOMHUYECKUX 3HAHUH,
OTKPBITHSIX B COBPEMEHHOM
ACTPOHOMMUM.

N3ydeHnne coBpeMEHHBIX
IIPEACTABICHUN O MPOUCXOKICHUN

u 3BoJiroiuu CostHIIa U 3BE3.
N3ydeHne TUNOB TaJIaKTHK,
paoTralakTUK U KBa3apOB.
N3yueHue nBmxeHUs: HEOECHBIX Te,
ABOJIIOLIMH 3Be31 U BeenenHoi,
MPOIECCOB, MPOUCXOAIINX B 3BE3/1aX,
B 3BE3JIHBIX CHCTEMaX,

B MEKTUIAKTUUYECKOU CpeJe,
MacITabHOU CTPYKTYphI BeeneHHOIH.
OO0bsicHenue pacimmpenus BeeneHHoi
Ha OCHOBE 3aKoHa Xa00Ja.
[ToaroroBka K 00CYXICHHUIO
HEpEIICHHBIX MTPOOJIeM aCTPOHOMHUH.
[IpoBenenue HabMOACHUM
HEBOOPYKEHHBIM IJ1a30M

C UCIIOJIb30BAHHEM KOMITBIOTEPHBIX
MIPUJIOKEHUN JIJ1 OTIpEICIICHUS




Bcenennas. Paciumpenue
Bcenennoii. 3akon Xa00u1a.
Paz6eranue ranaktuk. Teopus
bonwiioro B3peiBa. PenukroBoe
W3JIy4YCHHUE.

MacmrabHasi CTpyKTypa
Bcenennoii. MeTraranakTuka.
Hepemennbie mpobieMbl

MOJIO’KEHUST HEOECHBIX O0BEKTOB

Ha KOHKPETHYIO J1aTy: OCHOBHBIE
co3Be3nsa CeBepHOro NoJyIapus

U SIPKHE 3BE3/bI.

[IpoBenenue HAOIIOACHMIA B TEIECKOI
Jlynsl, manet, Maeunoro IlyTu.
VYyacTue B AUCKYCCUH O HEPEIIEHHBIX
npobsiemMax aCTpOHOMHHU

aCTPOHOMUU
Wroro no pazneny 7
Pa3nen 6. O6o01aio1ee NOBTOPEHHE
6.1 | O6o6matoiee 4 O060011eHnE U crucTeMaTU3alus Yyactue B JUCKYCCHUU O POTH (PU3UKU
MOBTOPEHUE CoJIepKaHMs pa3lieoB Kypca ¥ aCTPOHOMHH B Pa3IUYHbBIX chepax

«Mexanukay», «MonekyisapHas
bu3HMKa U TEPMOJTUHAMUKAY,
«InexkTpoauHaMukay, «Konedanus
Y BOJIHBD), « OCHOBBI CIICIIUAIBHOM
TEOPUH OTHOCUTEIHLHOCTHY,
«KBanToBas puznkay, « JMeMEHThI
ACTPOHOMUU U aCTPODUZUKNY.
Ponb dusuku n actponomun

B SKOHOMHYECKOM,
TEXHOJIOTUYECKOM, COIIUAJILHOU

U ITUYECKOU cepax NesaTeIbHOCTU
YeJI0BeKa, POJIb U MECTO (hHU3UKU

Y ACTPOHOMHH B COBPEMEHHOMU
HAy4YHOU KapTUHE MHUPA, 3HAYEHUE

JIEeITEIFHOCTH YeJIOBEKa.
[ToaroroBka cOOOIIECHU O MECTE
bu3UYeCKON KapTHUHBI MUPA B PSIAY
COBPEMEHHBIX MPEACTABICHUM

0 MpUpPOJIE.

BrlnonHeHne y4eOHbIX 3a1aHUM,
JIEMOHCTPUPYIOIINX OCBOCHHUE
OCHOBHBIX IMOHATHH, (DU3NISCKUX
BEJTMYMH M 3aKOHOB Kypca (pu3uku
10-11 xmaccoB




OIIMCATEIbHOM,
CUCTEMAaTU3HUPYIOIIEH,
00BSCHUTETBHOU

U TIPOTHOCTUYECKON (PYHKIIHIMA
¢usnveckon TeopuH,

poJib PU3NUECKON TeopUun

B ()OPMHPOBAHUU MTPEICTABICHUMA
0 (hu3nUeCcKOil KapTUHE MUPA, MECTO
(u3HYeCKON KapTUHBI MUPA

B 00IIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIPEACTABICHUM O IPUPOAC

Wroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68

YACOB IIO ITPOI' PAMME




HNEPEYEHDb (KOAUPUKATOP) PACHPEAEJEHHBIX 110 KJIACCAM
MPOBEPSIEMBIX TPEBOBAHUI K PE3YJIbTATAM OCBOEHUSI
OCHOBHOM OBPA30BATEJBbHOM MPOIT'PAMMBI CPEJTHETO OBILETO
OBPA30OBAHMA U QJIEMEHTOB COAEPKAHUA 110 PUSUKE

B ¢denepanpHBIX W pEerHOHANBHBIX MPOIEAypax OICHKH KadecTBa 0Opa3oBaHUS
UCIIOJIBb3YEeTCs MepeueHb (KOAU(PUKATOP) pacHpeieICHHBIX MO KjaccaM MPOBEPSEMbIX

TpeOOBaHUM K

pe3yibTaTaM OCBOCHMSI OCHOBHOM 0OOpa3oBaTEIbHOM MPOTPaMMBbI

cpelHero oo1ero 0opa3oBaHus U AIEMEHTOB COJIEPKaHMs IO (PU3UKeE.

10 KJIACC
IIpoBepsieMble TpeOGOBaHMS K pPe3yJbTaTaM OCBOCHHUSI OCHOBHOI1 00pa3oBaTe/bHOM
MporpaMmal
Kon [IpoBepsieMble TPEAMETHBIE PE3YIBTATHI OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO o0pa3oBaTeIbHOM MPOrpaMMBbI CPEIHETO 00111eT0 00pa30BaHUs
pe3yabTaTta
10.1 JleMoHCTpUpOoBaTh Ha MpUMeEpax pojib ©U  MECTO  (PU3UKHU
B ()OPMHUPOBAHUM COBPEMEHHON HAYYHOU KapTUHBI MUpPA, B Pa3BUTUU
COBPEMEHHOM TEXHHUKU U TEXHOJIOTUHU, B IPAKTUYECKOMN JAEATEIIBHOCTH
Joen
10.2 Y4YuThIBaTh TPAHUIIBI IPUMEHEHUS U3YUYEHHBIX (PU3UUECKUX MOJCIICH:
MaTepualibHas TOYKA, MHEpLUUaJbHAsg CUCTEMAa OTCYETa, a0COIIOTHO
TBEPJO€ TEJIO, UACATbHBIN Tr'a3; MOAEIN CTPOEHUS Ta3oB, KUIKOCTEH
U TBEPABIX TEJI, TOUCUHBIA AJICKTPUUECKUN 3apsiji — MPU PEIICHUU
dbuznyeckux 3aaau
10.3 PacnioznaBath (usnyeckue siBIeHUs (MPOLECChI) U OOBSACHATH HUX

Ha OCHOBE 3aKOHOB MEXaHHWKH, MOJICKYJISIPHO-KUHETUICCKON TEOpHUr
CTPOCHHUS  BEIIeCTBA W DJICKTPOJWHAMUKH:  PaBHOMEPHOE
¥ PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBIKEHHE, CBOOOTHOE TaJICHUE
TeN, IBWKEHHUE IO OKPYKHOCTH, HHEPIHs, B3aUMOJICHCTBUE TEII;
b dy3usi, OpOyHOBCKOE IBIKEHHE, CTPOCHUE KUIKOCTEH U TBEPABIX
Tel, W3MEHEHHE oO0beMa Tel TpH HarpeBaHuu (OXJIAKICHUN),
TEMJIOBOE paBHOBECHE, WCMApEHUEe, KOHJIEHCAllUs, IUIaBJICHUE,
KpUCTAJUIM3AIUsl, KHUIIEHWE, BJIAXKHOCTh BO3/AYyXa, I[OBBIIICHHUE
JABJICHUS T'a3a MPU €ro HarpeBaHUM B 3aKPHITOM COCYJIE, CBSI3b MEXKTY
napamMeTpaMy COCTOSTHUSI ra3a B H3OMPOIeccax; JJICKTpHU3aIus Ted,
B3aMMO/ICHCTBUE 3apsJI0B




10.4

OnuceiBaTh MEXaHMYECKOE JBWIKEHHE, UCIHOJb3Yd (PU3NUECKHE
BEJIMYMHBL: KOOPAUHATA, IIyTh, IEPEMEILEHUE, CKOPOCTh, YCKOPEHHE,
Macca Teja, CWIa, HMIYJIbC Telna, KHUHETHYECKas SHEeprus,
NOTEHIMATIbHASL JHEPrusi, MEeXaHWueckas paloTa, MexaHHYecKas
MOIIIHOCTh;, TPH OINWCAHUHA TPABUIBHO TPAKTOBATh (PU3HUCCKUIN
CMBICIT HCHOJB3YEMbIX BEJIMYMH, MX OOO3HAYEHUS U EIUHMIIbI,
HaXOJUTh (GOPMYIIbI, CBSA3BIBAIOUINE TAHHYIO (PU3UYECKYIO BETUUUHY
C APYTUMHU BEIUYMHAMU

10.5

OnuceIBaTh U3yYEHHBIE TEIJIOBBIE CBOMCTBA TEJ U TEILIOBBIE SIBJICHUS,
UCHOJb3ysl (U3NYECKUE BEIMYUHBL JaBJICHUE Ta3a, TEMIEparypa,
CPEIHssl KMHETUYECKAsl DHEPIUsl XaOTUYECKOIO JABHUKEHMS MOJIEKYII,
CPEIHEKBAAPATUYHAS CKOPOCTb MOJEKYJ, KOJHMYECTBO TEIUIOTHI,
BHYTPEHHsISI dJHeprus, pabora raza, KOIPPHUIHMEHT MOJIE3HOTO
JNEUCTBHS  TEIUIOBOTO  JBUTATENA; NPH ONMCAaHUU IPABUIIBHO
TPAaKTOBaTh (PU3MYECKUNA CMBICI HCHOJb3YEMbIX BEJIWYUH, HX
0003HAaYEHUs] W E€IUHULbI, HAXOIUTh (POPMYJIbI, CBSI3BIBAIOIINE
JAHHYIO (PU3UYECKYIO BEIMYHUHY C IPYTUMH BEJIMYUHAM

10.6

OnuceiBaTh  M3Y4YEHHBIE  DJIEKTPUYECKHE  CBOMCTBAa  BEIIECTBA
U DJEKTPUYECKUE SBICHUS (MPOLIECChl), HCMONb3Ys (U3HUYECKUE
BEJIMYMHBL:  DJJEKTPUYECKUH  3apsf,  JJIEKTpPUYECKOE  TOJeE,
HANpsDKEHHOCTh ~ TOJIA, MOTEHLMAJ, Pa3HOCTb MOTEHLHAJIOB;
Opy  ONWCAHWU TMPaBUIBHO TPAKTOBAaTh (DUIMYECKUA  CMBICH
UCIIOJIb3YEMBIX BEJIIMYMH, WX OOO3HAYEHMs] U €IMHHUIIbI; YKa3blBaTh
(bopMyJibl, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETUUHUHY C JPYTUMHU
BEJIMYMHAMU

10.7

aHAJIM3UPOBaTh (PU3MYECKUE TPOIECChl U SABJICHUS, HCIOIb3YS
(bu3MYecKue 3aKOHbI ¥ MPUHLMUIIBL: 3aKOH BCEMUPHOTO TroteHus, I, 11
u III 3akonsl HploTOHA, 3aKOH COXpaHEHUs] MEXAHUUYECKOW DHEPIUU,
3aKOH COXPaHEHMs MMILYJIbCA, IIPUHIIUIT CYIIEPIIO3ULIUNA CUJI, IIPUHLIUIT
paBHONIPABUS MHEPLUUAIBHBIX CHCTEM OTCYETA; MOJEKYJSPHO-
KUHETUYECKYIO TCOPUIO CTPOECHUSA BEIIECTBA, Fa30BbIE 3aKOHBI, CBS3b
CPEIHEW KHHETUYECKOM DHEPrMU TEIIOBOIO JBUKEHHUS MOJIEKYII
¢ abCOMIOTHOM TeMIepaTypou, IEPBBIA 3aKOH TEPMOTUHAMUKH; 3aKOH
COXpPaHEHHUs OJJIEKTPUYECKOIO 3apsna, 3akoH KyioHa; npu 3ToMm
pa3nuyaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €r0 MaTeMaTHUYECKOe
BBIpaXKEHHE U YCIIOBUS (TPaHULIbI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSCHATH OCHOBHBIC MMPUHOUIILI ﬂCﬁCTBHH MalllnuH, HpI/I60pOB
N TCXHUYCCKHX YCTpOﬁCTB; pas3iindaTtb YCIOBUA HX 0e30macHOTo
HUCIIOJIb30BaHHS B HOBCCI[H@BHOﬁ KN3HHU




10.9

BEIMOMHSITH SKCTIEPUMEHTHI TI0 UCCIICOBAHUIO (PU3UICCKUX SBICHUIMA
U TIPOIECCOB C HCIIOJIb30BAHUEM TIPSIMBIX M KOCBEHHBIX M3MEPCHHIA;
npu  dToM (GOopMyJIHpOBaThH TpoOieMy (3amady) W THUIIOTE3Y
y4e0HOTO IKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3 MPENIOKEHHOTO
000pyTOBaHMsI, TPOBOJIUTH OMBIT U (HOPMYJINPOBATH BHIBOIBI

10.10

OCYHICCTBJIHTI) IMpsAMBIC W KOCBCHHBIC H3MCPCHUA (1)H31/III€CKI/IX
BCJIMYUH, IIPU 3TOM BI)I6I/IpaTI> ONTHMAJIBHEIA CITOCO0 HU3MCPCHUA
H HUCII0JBb30BAaTh U3BCCTHBIC METOAbI OLICHKHN HOI’pCIHHOCT@ﬁ I/I3MepeHI/Iﬁ

10.11

HccnenoBath 3aBUCUMOCTH MEXAY (PU3MYECKHMMHU BEIMYUHAMHU
C MCIOJIb30BAaHUEM MPSAMBIX U3MEPEHUI; IPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (PUKCHpPOBATh pE3yJbTaThl IOJIYYEHHON 3aBUCUMOCTH
(¢u3nyecKuX BEIMYMH B BHJE TaONMIl U TpaUKOB, J€1aTh BbIBOJbI
10 pe3yJbTaTaM UCCIICIOBAHUS

10.12

CobOmomaTe mpaBmia OE30MACHOTO TpyJAa MpH  IPOBEIACHUH
HCCIICIOBAaHUM B paMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-
HCCIIEIOBATEIIbCKOM U MPOCKTHOM JEATEIIBHOCTU C UCIOJIb30BAHUEM
HU3MEPUTEIIBHBIX YCTPOUCTB M JJAOOPATOPHOTO 000PYAO0BAHUS

10.13

Pemiaths pacdeTHble 3a7a4u C SBHO 3aJaHHON (PU3MUYECKONW MOJENbIO,
UCTOJb3ysl (PU3NYECKHE 3aKOHbI W TPUHIUIBI, Ha OCHOBE aHaIMU3a
yCIIOBUSL 3aJaud  BbIOMpATh (U3MUYECKYI0 MOJIENb, BBIACISTH
(bu3nuecKue BeJIMYUHBI U (POPMYJIbl, HEOOXOAUMBIE JJI €€ pelIeHus,
IIPOBOJUTH PACUYETHI U OLIEHUBATH PEAIBHOCTD MOJyYEHHOIO 3HAUYEHHUS
bu3UYECKON BEIMUMHBI

10.14

Pemlarb ~ KadyecTBEHHBIE  3aJayd:  BBICTPAMBATh  JIOTUYECKH
HEITPOTUBOPEUMBYIO LIENOYKY PACCYKIECHUN C ONIOPON HA M3YUYECHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UYECKUE SIBICHUS

10.15

Hcnonp3oBaTh MNpu  pelIEHUH Y4eOHBIX 3a/ady  COBPEMEHHBIC
UHGOPMAILIMOHHBIE TEXHOJOTMHM Uil TIOUCKA, CTPYKTYPHUpPOBaHUS,
MHTEPIpPETAMU U TMPEACTaBICHUS Y4eOHOW M Hay4YHO-TIOMYJISIPHOM
uH(pOpMaIuK, NOJYYEHHON U3 Pa3IMYHBIX UCTOUHHUKOB; KPUTUYECKH
aHAJIM3UPOBATH MOTYYaEeMYI0 HH()OpMAIUIO

10.16

[TpuBoauTH MpUMEpPHI BKIaJa POCCUMCKHX U 3apyOe HBIX yUEHBIX-
(GU3HKOB B pa3BUTHE HAYKH, OOBSICHEHUE IMPOILIECCOB OKPYIKAIOIIETO
MUDA, B pa3BUTHE TEXHUKU U TEXHOJIOTUI

10.17

Hcnonp30BaTh TEOpeTHUECKHE 3HAHMS MO (PU3WKE B TOBCETHEBHOM
YKU3HU JIJ1s1 o0ecrieueHus: 0€30MacHOCTH IPU 00paIlieH!H ¢ TprudopaMu
U TEXHUYECKUMHU yCTPOMCTBAMHU, I COXpPAHEHUS 3I0POBbBS
U COOJIIOJICHUSI HOPM DKOJOTHYECKOTO TOBEIEHHUS B OKpPYXKaromien

cpene




10.18

PaboraTe B rpyIe ¢ BBHIIOJHEHUEM Pa3IMUHBbIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh  pabOTy  TIpynmbl, pPAalMOHAIBHO  PacHpenessiTh
O0s3aHHOCTM M IUIAHUPOBAaTh JAESITEIIBHOCTh B HECTaHJAPTHBIX
CUTyalusAX, aJCKBAaTHO OLICHMBATh BKJIAJ KaXIOr0 W3 YYAaCTHUKOB
TPYyMIbl B PELICHUE pacCMaTpUBaEMOi MpoOIeMbl

IIpoBepsiemMble 3JIEMEHTHI COAEPKAHUS

Kon
pazzaena

Kon
MIPOBEPSIEMOTO
3JIEMEHTA

HpOBGpﬂGMBI@ QJICMCHTHBI COACPKAHUA

OU3NKA U METOZIbI HAYYHOI'O ITO3HAHU A

1.1

®u3nka — Hayka o npupoje. Haydnsle MeTOIbI O3HAHMS
OKpy’Karomero mupa. Posib 3KkcliepuMeHTa U TEOpUH
B IIPOLIECCE MO3HAHUS IPUPOIbl. DKCIIEPUMEHT B (PU3UKE

1.2

MopenupoBanue GU3UYSCKUX SBJICHUH M IPOIECCOB.
Hayunbie rumnore3pl. OU3NYECKHE 3aKOHBI U TEOPHHU.
['panunel  npuMeHUMOCTH — (UBUYECKUX  3aKOHOB.
[IpuHmmn  cooTBeTcTBUA. Poimb u  Mecto  Qu3MKU
B (hOpMHUPOBAHNY COBPEMEHHOW HAy4YHON KapTHUHBI MUPA,
B MPAKTUYECKOU AECATEIBHOCTH JIHOJICH

MEXAHUKA

2.1

KMHEMATHUKA

2.1.1

MexaHn4ueckoe JIBUKCHHE. OTHOCUTEIBHOCTD
MEXAHUUYECKOTO JIBYDKEHUS. Cucrema OTCYETA.
Tpaexropus

2.1.2

[lepemenienue, CKOPOCTh (cpennsis CKOPOCTb,
MTHOBEHHAsi CKOPOCTb) W YCKOpPEHHE MAaTepUAIbHOU
TOYKH, KX NPOEKIUHM HAa OCH CHUCTEMBl KOOpPJHUHAT.
CnoxxeHue nepeMeIeHn U CI0KEHUE CKOPOCTE

2.1.3

PaBHOMEpHOE H PpPAaBHOYCKOPEHHOE MPSIMOJIMHENHOE
nerokeHue. ['padyku 3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOpEHHUSI, IyTH U NMEPEMEIICHUS] MAaTepUaIbHOM TOYKH
OT BPEMEHU

2.1.4

CBoOogHOe majeHue. Y cCKopeHue CBoOOIHOTO MaIeHHs

2.1.5

KpuBonuneitnoe naBuxeHue. PaBHOMEpHOE JBHXEHHE
MaTepuaJbHON TOYKH II0 OKPYXKHOCTH. YTJIOBas




CKOpOCTh, JHHEHHass ckopocTh. Ilepumon u wyacrtora.
[leHTpoCTpeMUTENIbLHOE YCKOPEHHE

2.1.6

TexHnueckue YCTPOﬁCTBa: CIIMAOMCTDP, JABHXKXCHHC
CHapAI0B, OCITHBIC U PECMCHHBIC IICPCIaun

2.1.7

[IpakTyeckne  paboTel. M3MepeHne  MTHOBEHHOM
ckopoctu. MccinenoBaHue COOTHOLICHUS MEXIY MYTSIMU,
MPOMJICHHBIMU TEJIOM 32 IOCIIEIOBATEIbHBIC PAaBHBIC
MMPOMEKYTKH BPEMEHU MPHU PABHOYCKOPEHHOM JBHKEHUH
C HAYaJIbHOM CKOPOCTBIO, PpAaBHOW HyJ0. HM3ydenue
JIBVDKCHUSI IIApUKa B BSI3KOM JKUIAKOCTH. K3ydeHue
JIBIDKCHUS TeJia, OpPOIIEHHOTO TOPU30HTAIBHO

2.2

JINHAMUKA

2.2.1

[Ipuanun ortHocurenbHOCTH ['anmunes. IlepBelii 3aKOH
Hprotona. HepumanbHble CUCTEMBI OTCUYETA

2.2.2

Macca tena. Cuna. [IpuHIMn cynepno3unny CUil

2.2.3

Bropoii 3akoH HproToHa 111 MarepuasbHOM TOYKH
B uHepiuanbHoit cucteme orcuera (MCO). Tpetuit 3akoH
HproTOHa 119 MaTepuagbHbIX TOUYEK

2.2.4

3akoH BceMHpHOro tsaroteHusa. Cuna Tsxectu. Ileppas
KOCMHUYECKasi CKOpocTh. Bec Tena

2.2.5

Cuina ynpyroctu. 3akoH ['yka

2.2.6

Cuina tpenus. Cyxoe tpenue. Cuiia TpEHUS CKOJIbKEHUS
u cuna tpeHus mokos. Kosddumment tpenus. Cuia
COTPOTHUBIICHUSI TIPY IBUXKCHUH TEJIA B KHUIKOCTH WJIH Ta3e

2.2.7

[TocTynaTenbHOE U BpamaTeaIbHOE ABUKEHUE a0COTIOTHO
TBEPJIOTO TeJa

2.2.8

MoMeHT cuiabl OTHOCHUTENIBHO ocu BparieHus. [lmedo
cuibl. YciaoBus paBHoBecus TBepaoro tena B MCO

2.2.9

TexHuueckne yCTpPOWCTBA: MOIIIUITHUKH, JIBUKECHUE
HMCKYCCTBEHHBIX CITYyTHUKOB

2.2.10

[Mpaktuyeckue pabotel. M3ydeHue ABWXKeHHS Opycka
110 HAKJIOHHOM IJIOCKOCTH IO, ICMCTBUEM HECKOJIBLKUX CHIIL.
HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAFOIIMX
B JjaedopMupyeMoil TMpyKHHE UM PE3WHOBOM 0Opasile,
OT BeNMYMHBI MX Jedopmarmu. MccienoBaHue YCIIOBHA
PaBHOBECHS TBEPJIOTO TEJIa, UMEIOIIIETO OCh BPAILLIEHUS




2.3

3AKOHbBI COXPAHEHUA B MEXAHUKE

2.3.1 Hmnynbec MaTepuanbHON TOUKH, CUCTEMBI MaTEpUAIbHBIX
ToueK. VIMITyJIbC CHIIBI U U3MEHEHHE UMITYJIbCa Teja

2.3.2 3akoH coxpaHeHus wummyilbca B HMCO. PeaktuBHOE
JBUKEHHE

2.3.3 PaGora cuis

2.3.4 MOIIHOCTb CHIIBI

2.3.5 Kunernyeckas sHeprus maTepuanbHON Touku. Teopema
0 KHHETHYECKON DHEPTUH

2.3.6 [lorenumanbHas dsHeprus. [loTeHnmanbHass »HEprus
yopyro ae@opMupoBaHHOM mpyxuHbL. lloTeHnmanbHas
SHEprus Tena BOJU3U NOBEPXHOCTU 3eMIIU

2.3.7 [loTeHnmanpHBlE W HE MOTCHIUATbHBIE CHIBL. CBSI3b
pa®OThl  HE MOTEHIMAIBHBIX CHJI C  W3MEHEHHEM
MEXaHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUs
MEXaHUYECKOW IHEPTUU

2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9 TexHHYecKre yCTPOMCTBA: JIBH)KEHHE DPAKET, BOIOMET,
KOTIep, NPy KHUHHBIN TMHCTOJIET

2.3.10 [Ipaktrueckue paboThl. M3yueHue CBA3U CKOPOCTEH Tell

npu Heymnpyrom ynape. FccienoBaHue cBsi3u padOTHI
CUJIbI C U3MEHEHUEM MEXaHMUYECKOW YHEPTUH Tella

MOJIEKVIJIAPHAA ®U3UKA U TEPMOAMHAMUNKA

3.1

OCHOBBI MOJIEKYJISPHO-KMHETUYECKOI TEOPHH

3.1.1 OCHOBHBIE  TIOJIOKEHUSI  MOJIEKYJIIPHO-KMHETUYECKOU
teopun. bpoyHoBckoe nBuxenue. Juddysus. Xapakrep
JBUKEHUSA U B3aUMOJICUCTBHSI YaCTHUIL BEILIECTBA

3.1.2 Mogenu CcTpoeHHUsI ra3oB, KXUIKOCTEH W TBEPIBIX TEN
1 00BACHEHHE CBOICTB BEIIECTBA HA OCHOBE 3TUX MOJEIEH

3.1.3 Macca mosnekyn. KommuectBo BemectBa. IlocTositHHas
ABoraapo

3.1.4 TermmoBoe paBHOBecue. Temmeparypa U €€ HU3MEpPEHHUE.
Ilxana remneparyp Llenscus

3.1.5 Mopens wupaeanbHoro raza. (OCHOBHOE ypaBHEHHE

MOHeKYHﬂpHO-KHHeTquCKOﬁ TCOPUH UACAJIBHOI'O Ira3a




3.1.6

AOconoTHast ~ TemrepaTypa Kak  Mepa  cpeaHei
KMHETUYECKOW HHEPruM TEIJIOBOTO JBHUYKECHHS YACTHIL
raza. [lIkana temneparyp KenbBuHa

3.1.7

VYpasnenue Knaneiipona — MenaeneeBa. 3akoH /lanbToHa

3.18

l'a3oBbie 3akoHBI. M3ompomeccsl B HMACATBHOM Ta3e
C TIOCTOSIHHBIM KOJMYECTBOM BEILECTBA: H30TEPMa,
H30x0pa, u306apa

3.1.9

TexHHUYeCKHe yCTpOKWCTBA: TEPMOMETP, OApOMETP

3.1.10

[IpakTnueckue paboThl. I3MepeHuMe Macchl BO3ayXa
B KJIACCHOM KomHare. MccinenoBaHue 3aBUCHMOCTH
MEXy apameTpaMu COCTOSHUS Pa3peKeHHOr0 ra3a

3.2

OCHOBbI TEPMOJIMHAMUKHA

3.2.1

TepmoauHamudeckass cucreMa. BHYTpeHHsAs »Heprus
TEPMOJMHAMHYECKOM  CHCTeMBl M  CIOCOOBI €€
U3MEHEHUS

3.2.2

KonunuectBo Tennotel U pabota. BHyTpeHHssI 3Heprus
OJTHOATOMHOTI'0 U/I€AJIbHOTO ra3a

3.2.3

Buapel Tennonepegayu: TEMJIONPOBOIHOCTh, KOHBEKIIHS,
W3JIy4YCHHE. TenmoeMKOCTE Tena. VnennHas
TEIJIOEMKOCTh BellecTBa. PacueT KoaWdecTBa TEIUIOTHI
MIpHY TEIUIoNepeaayde

3.24

[lepBbIil 3aKOH TepMOAMHAMHUKH. lIpuMeHeHne nepBoro
3aKOHA TEPMOJMHAMUKH K u3ompoueccaM. ['papuyeckas
UHTEpIpeTaIus padboThl raza

3.2.5

Tennoele MamvHbl. [IpUHOMIBI AEUCTBUS TEIJIOBBIX
maruH. [IpeoOpazoBanus SHEPTUHU B TETUIOBBIX MAIlIHAX.
Koaddunment mnonesnoro neiictBus (mamee — KIIM)
terutoBoi MamnHbl. [{ukn Kapro u ero KIT/{

3.2.6

Bropoit 3akoH  TepMomuHamuKd. HeoOpaTumMocCTh
MpoOLECCOB B mpupoje. TennoBble  JIBUTATENU.
DKoJIOruYecKue MpoOIeMbl TEMIIOIHEPTETUKHI

3.2.7

TexHudyeckne yCTpOMCTBA: JBUTaTeldb BHYTPEHHETO
CropaHusi, ObITOBOI XOJIOAWIBHUK, KOHAULIMOHED

3.2.8

[TpakTiueckne  pabOTHI. N3mepenune YACIBHOU
TEIJIOEMKOCTH




3.3

ATPEI’ATHBIE COCTOAHNMA BEILIECTBA. ®A30BbBIE IIEPEXO/IbI

3.3.1 [TapooOpa3oBanue W  KOHjeHcaiusa.  Vcmapenue
W KUIEHUEe. YJenbHas TeIoTa [MapooOpa3oBaHUs.
3aBUCUMOCTh TEMIIEPATYPHI KUIIEHUS OT JaBJICHUS

3.3.2 AOCOIJIIOTHasT W OTHOCUTEIbHAs BJIAXHOCTb BO3/yXa.
Haceiennsiin map

3.3.3 Teepnoe Teno. Kpucrammuueckue U amMopgHbIC Tena.
AHH30TPOIHS CBOMUCTB KPpUCTAILIOB. JKUAKHUE KPUCTAIIIBI.
CoBpeMeHHbIE MaTEPHUAIIBI

3.34 [lnaBneHve W KpuUCTAIM3alUsA. YJelbHas TeIioTa
miasienust. Cyomumanus

3.3.5 VYpaBHEHUE TEIIOBOTO OajlaHca

3.3.6 TexHuueckre YyCTPOMCTBA: TUTPOMETP M TCUXPOMETP,
KaJIODUMETP, TEXHOJOTUU TIOJYYCHHUS] COBPEMEHHBIX
MaTepualioB, B  TOM  YHCJI€  HaHOMAaTepHAJIOB,
¥ HAaHOTEXHOJIOTUU

3.3.7 [Ipaktrueckue padboTel. M3Mepenue BIaXXHOCTH BO3TyXa

4 SJIEKTPOIAMMHAMUKA
4.1 DJIEKTPOCTATHUKA

411 DIeKTpu3anusa Tell. JNEKTpudyeckud 3apsa. JlBa Buma
AIEKTPUYECKUX 3apsIIOB

4.1.2 [IpoBOAHMKH, AUDIIEKTPUKH U IMOJTYTIPOBOIHUKH

4.1.3 3aKOH COXpAaHEHUS JICKTPUUECKOTO 3apsiia

414 B3aumopetictBue 3apsaoB. 3akoH Kynona

4.15 DnekTpuueckoe mnoje. HanpsyKeHHOCTh 3JIEKTPUYECKOro
noJist. [lpuniun cynepnosunmu. JInHUNM HAPSHKEHHOCTH
AIEKTPUUYECKOTO TTOJIS

4.1.6 PabGora cunm anekrpocratmyeckoro mois. [loTenruman.
Pa3HocTh noTeHIManoB

4.1.7 [IpoBogHUKM W JOUDJEKTPUKA B TOCTOSSHHOM
AIEKTPUUYECKOM TToJie. J[ManeKkTpudeckas mpoHUIIaeMOCTh

4.1.8 OnektpoeMkocTb.  KoHumeHcatop.  DIEeKTpPOEMKOCTb

IUIOCKOTO  KOHJEHCaTopa. ODHEprusi  3apsHKCHHOTO
KOHJIEHCATOPa




4.1.9

TexHuueckue ycTpOWCTBA: 3JIEKTPOCKOI, AJIEKTPOMETP,
AIEKTPOCTATUYECKAS 3aIllnTa, 3a3eMJICHUE
AIEKTPONPUOOPOB, KOHAEHCATOP, KCEPOKC, CTPYHHBIN
MPUHTED

4.1.10 [IpakTudeckue padboThl. M3MepeHHne dIEKTPOEMKOCTH

KOHJIEHCATOopa
4.2 [NOCTOAHHbBIN JIEKTPUYECKWU TOK.
TOKU B PA3JIMYHBLIX CPEJAX

4.2.1 YcnoBusl CylecTBOBaHMS MOCTOSHHOTO JIEKTPUYECKOTO
tToka. Mictounnku Toka. Cuna Toka. [IoCTOSHHBIN TOK

4.2.2 Hanpsbxkenue. 3akon Oma 11 yyacTKa LETH

4.2.3 DJEKTpUYECKOE COMPOTUBIICHHE. Y IETTbHOE CONPOTUBIICHUE
BEILECTBA

424 ITocnegoBartenbHOE, MapajyIeIbHOE, CMEIIaHHOE
COEJIMHEHHE MTPOBOIHUKOB

4.2.5 Pabota snextpudeckoro Toka. 3akoH Jlxoyinsa — Jlenia

4.2.6 MOIIHOCTD NEKTPUUECKOTO TOKA

4.2.7 aNeKTpoaBKyIIas cuia (nanee — DJC) u BHyTpeHHee
CONPOTHUBIICHHE NCTOYHUKA TOKA. 3aK0H OMa 11 MOJTHON
(3aMKHYTOI1) AIEKTPUUYECKOU LETIH. KopoTtkoe
3aMbIKaHUE

4.2.8 OneKTpoHHas  MPOBOAMMOCTb  TBEPABIX  METAJIOB.
3aBUCUMOCTh COINPOTHUBIIEHUSI METAIIOB OT TEMIIEPATYPHI.
CBepXIpOBOIUMOCTD

4.2.9 DIEKTpUYECKUNA TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX
My4YKOB

4.2.10 [TonympoBoguuku.  CoOCTBeHHass W MpPUMECHas
MPOBOAUMOCTh  MOJYNPOBOAHUKOB. CBoiicTBa  p-N
nepexoaa. [lomynpoBogHUKOBEIE TPUOOPHI

4.2.11 DneKkTpudecKuid TOK B AIEKTPOJIUTAX.
DneKTpoIUuTHYECKas: AUCCOLUALINS. DIASKTPOIU3

4.2.12 Onextpuyeckuid TOK B ra3ax. (CaMOCTOSITEIbHbIN

M HECaMOCTOSITENbHBIM  paspsn. PasznnuHble  THIIBI
CaMOCTOATENBHOTO paspsna. Moisnus. [Inazma




4.2.13

TexHuueckue yCTpoOWCTBa: aMmIEpMETpP, BOJBTMETP,
peocTaT, HCTOYHHUKMA TOKa, AJIEKTPOHArpeBaTEIbHbIC
MPpUOOPHI, JIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP
CONPOTHUBIICHUS,  BAaKyyMHBId  JHOJl,  TEPMHUCTOPHI
u  QOTOpPE3UCTOpPhl,  MOJYNPOBOJAHUKOBBIA  JHO/I,
rajibBaHUKa

4.2.14

[Ipaktnueckue  paboTbl.  M3yuyeHue  CMENIAHHOTO
COEIMHEHHUSI PE3UCTOPOB.

N3mepenne DJIC mMCTOYHMKA TOKA U €r0 BHYTPEHHETO
conpotusieHusd. Habmonenue amexrpoimsa




11 KJIACC

IIpoBepsiemble TPeOGOBaHMA K pPe3yJbTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTe/IbHOM
NPOrpamMMmblI

Kon [TpoBepsiemble IpeIMETHBIE Pe3yIbTaThl OCBOCHHSI OCHOBHOM
IPOBEPSIEMOTO 00pa3oBaTeIbHON MPOTPAMMBI CPETHETO OOIIETO 00pa30BaHUs
pe3yJpTaTa
11.1 JleMoHCTpUpOBaTh Ha MOpUMEpPaX poidb W MeCTo  (PU3MKHU

B ()OpMHPOBAHUH COBPEMEHHON HAyYHON KapTHUHBI MUpPa, B Pa3BUTUHU
COBPEMEHHOM TEXHHUKH U TEXHOJIOTUH, B IPAKTUYECKOMN AEATEIIBHOCTH
JIOJIEH, LIEJIOCTHOCTh U €IUHCTBO (PM3HUECKON KapTHHBI MUpa

11.2 VY4UTBIBaTh IPaHULIBI IPUMEHEHUS U3YUEHHBIX (PU3UUECKUX MOJECIIEH:
TOYEYHBIN NEKTPUUECKUN 3apsj, iACpHas MOAEIb aTOMa, HyKJIOHHAsI
MOJI€Ib ATOMHOTO SI7Jpa IPU PeIIeHUN GU3NYECKUX 3374

11.3 Pacno3naBath Quinueckue sBJICHHUS (MPOLECCh) U OOBSICHATH HX
Ha OCHOBE 3aKOHOB OJJIEKTPOJAMHAMUKM U KBAaHTOBOH (pU3MKU:
AIIEKTPUYECKAsT MPOBOAMMOCTD, TEIJIOBOE, CBETOBOE, XUMHUYECKOE,
MarHuTHOE€  JEWUCTBHUS ~ TOKa,  B3aUMOJCHCTBUE  MAarHuTOB,
AIEKTPOMArHUTHAs ~ MHIAYKLUMS, JEMCTBME  MArHUTHOTO  MOJS
Ha MPOBOJHUK C TOKOM W ABWXKYILMMICS 3apsisi, dJEKTPOMATrHUTHBIE
KoJe0aHus M BOJHBI, MNPSMOJUHEMHOE pacnpoCTpaHEHHE CBETa,
OTpa)KeHUe, IIPETOMIICHHE, uHTEephEepeHIus, mupakuus
Y TOJISIpU3alusl CBETa, IUCIIEPCUsl CBETa, POTOIIEKTPUUECKUH dPDHEKT
(boTtoapdekTt), cBeTOBOE MaBJICHHE, BO3ZHUKHOBEHUE JIMHEWUYATOIO
CIEKTpa aroMa BOJIOpPOAAa, €CTECTBEHHAass M  HCKYCCTBEHHas
pPazloaKTUBHOCTb

114 OnuceiBaTh HM3y4YEHHBIE CBOICTBA BeIIECTBA  (DJIEKTPUUYECKUE,
MarHUTHBIE, ONITUYECKUE, FITEKTPUUECKYIO MPOBOAMMOCTD PA3TMYHBIX
Cpell) U DJIEKTPOMArHUTHbIE SBJICHUS (MPOIECCHI), HCHOJIB3YS
dusznyeckue BENUYMHBL: JJCKTPUYECKUH  3apsii, cuja TOKa,
AIIEKTPUYECKOE  HANPSIKEHHUE,  JJIEKTPUYECKOE  CONPOTHUBIICHHE,
pazHocTh moteHnuanoB, J/[C, paboTa Toka, MHIYKIMSA MArHUTHOTO
noyiss, cwia Awmmnepa, cwia JlopeHlla, MHIYKTUBHOCTh KaTYIIIKH,
DHEPrUs 3JIEKTPUYECKOTO M MATHUTHOTO MOJIEW, MEPUOJ M 4acToTa
KoJe0aHuli B KoJieOaTeTbHOM KOHTYpPE, 3apsijl M CHJIa TOKa B TIPOIlecce
TapMOHMYECKUX  JJIEKTPOMArHUTHBIX  KoseOaHuii,  (OKyCcHOe
pacCTOSTHUE W ONTUYECKas CHJIa JIMH3bI; IPU OMHCAHUM TPABUIBHO
TpakTOBaTh (HU3MUYECKUH CMBICI HCHOJNb3YEMBIX BEJIWYUH, UX




00O3HAYEHUs] M E€JIMHUIIBI; YKa3blBaTh (DOPMYJIbI, CBSI3bIBAIOIINE
JAHHYIO (PU3UYECKYIO BEJIMUUHY C IPYTUMU BEJIMYMHAMU

11.5

OnucelBaTh U3yYEHHbIE KBAHTOBBIC SIBJIEHUS U MPOLECCHI, HCIOIb3YS
(u3nyecKrue BEIMYUHBL: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JJIMHA
BOJIHBI W YacTOTa CBETa, SHEPIUs U HUMIYJIbC (POTOHA, MEPUOA
NOJIypacnajga, OSHEprus CBS3M AaTOMHBIX SAEp; MpU OMNHUCAHHUH
NPaBUIBHO TPAKTOBATh (PU3UUYECKUN CMBICT UCTIOIB3YyEMbIX BEIHYUH,
uX O0O3HAUEHUS U EIUHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOIINE
JAHHYIO (PU3UYECKYIO BEJIMYUHY C IPYTUMH BEITMYMHAMU, BBIYUCIIATh
3HaYEHUE (PU3NUECKON BEITMUHUHBI

11.6

AHanu3upoBaTh (PU3MYECKHE MPOUECChl W SABJICHHS, HUCHOJIb3YS
¢u3nuecKkue 3aKOHbl W NPUHOUIBL  3akoH OMa, 3aKOHBI
MOCJIEIOBATENBHOTO M MapajuIeIbHOIO COEAMHEHHUS] MPOBOIHHUKOB,
3aKkoH JIxoyia — JleHna, 3aKOH 3JEKTPOMArHUTHON MHIYKIHMH, 3aKOH
IPSIMOJIMHEWHOIO PACIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBI IIPEJIOMJIICHUS CBETa, ypaBHEHUE OWHIITEHA
st pororddexta, 3aKOH COXpaHEHHUS PHEPTHM, 3aKOH COXPaHEHUS
UMITYJIbCA, 3aKOH COXPAHEHUS DSJIEKTPUYECKOTO 3apsiia, 3aKOH
COXpPaHEHMsI MaccoBOr0  4HCNA, IOCTyJaTel  bopa, 3akoH
PAaOMOAKTUBHOIO pacnaga; Ipyd OTOM Pa3IH4YaTh  CIOBECHYIO
(bOpMyYITUPOBKY 3aKOHA, €F0 MaTeMAaTHYECKOE BBHIPAKEHHUE U YCIIOBUS
(rpaHu1bl, 00J1ACTH) NPUMEHUMOCTH

11.7

OnpenensaTh HampaBlIE€HUE BEKTOpa HMHAYKIMA MArHUTHOTO MOJIs
MIPOBOJIHUKA C TOKOM, CHJIbI AMmiepa u cuiibl JlopeHia

11.8

CtpouTh ¥ ONUCHIBATh H300paKEHUE, CO3JaBaeMoOe€ IUIOCKUM
3€pKaJIOM, TOHKOHW JINH30M1

11.9

BBINOJIHATH 9KCIEPUMEHTHI IO UCCIIEOBAHUIO (PU3NUYECKUX SBICHHIM
U TIPOLIECCOB C MCIIOJIb30BAHUEM NPSMBIX U KOCBEHHBIX U3MEPEHUIA;
npu 3ToM (GopMyJIMpoBaTh MpodseMy (3aJady) U TUIOTE3y Y4eOHOTOo
IKCIIEPUMEHTa,  cOOMpaTh  YCTAHOBKY M3  MPEIJIOKEHHOTO
000pyTOBaHMsI, TPOBOJUTH OMBIT U (HOPMYJINPOBATH BHIBOIBI

11.10

OcymiecTBisATh TpPSIMbIE W KOCBEHHBIE HW3MEPECHHS (PU3NUECKHUX
BEJIMYMH; TIPU ATOM BBIOMPATh ONTUMAIBHBIM CIIOCO0 W3MEpPEHHUS
M HCIOJb30BaTh W3BECTHBIE METOJBl OLEHKU IOIPEIIHOCTEN
W3MEPEHU

11.11

HccnenoBars 3aBUCUMOCTH (DU3UYECKUX BEITMYUH C UCTIOJIb30BAHUEM
OpsIMBIX M3MEPEHUN; TpPU OSTOM KOHCTPYUpPOBATh YCTaHOBKY,




(buKCUpOBaTh PE3YNbTATHl MOJYYCHHOM 3aBUCUMOCTH (U3HYECKUX
BEJIMYMH B BUJIE TaOIMI] U TPaPUKOB, AeNIaTh BHIBOABI 10 pe3yjIbTaTaM
UCCJIeI0BAHUS

11.12

CobOmomaTe mpaBuia OE30MACHOTO TpyJda MpH  IPOBEJACHUM
HUCCIICIOBAaHUM B paMKax y4eOHOro SKCIEpUMEHTa, Y4ueOHO-
HCCIIEIOBATEIIbCKOW U MPOCKTHOM JEATEIIBHOCTU C MCIOJIb30BAHUEM
U3MEPUTENBHBIX YCTPOUCTB M JTAOOPATOPHOTO O0OPYAOBAHUS

11.13

PemaTe pacdeTHble 3aJjauMl C SIBHO 33JJaHHON (hPM3MUECKON MOJIEINbIO,
UCTIONB3Ysl (PU3MUecKue 3aKOHBI W MPUHIMIIBI; HA OCHOBE aHaJIM3a
yCIOBUSA 3aJjaudl  BbIOMpaTh (PU3WYECKYI0 MOJEib, BBLICIATH
dbuznyeckre BeIMUYUHBI U (GOPMYJIbI, HEOOXOIUMBIE ISl €€ PEIICHUs,
MIPOBOJIUTH PACUETHI U OLIEHUBATH PEATBHOCTH MOJYYEHHOTO 3HAUYCHUS
(bU3UYECKON BEIMUMHBI

11.14

Pemlatb ~ KadyeCcTBEHHBIE  3aJadd:  BBICTPAUBAaTh  JIOTUYECKH
HEIIPOTUBOPEUMBYIO LIENIOYKY PACCYKIECHUN C OIIOPON HA M3YUYECHHBIE
3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UYECKUE SBICHUS

11.15

Hcnonp3oBaTh TMpU  pelICEHUH Y4YeOHBIX 3aJady  COBPEMEHHBIC
WH(POPMAIIMOHHBIE TEXHOJOTUU JUIsl TIOMCKA, CTPYKTYpUpPOBaHWS,
WHTEPIPETAIIMU U TIPEACTABICHUS] YYEOHONW M HAyYHO-TIOMYJISIPHOU
uH(pOpMaIUK, TTOYYCHHON W3 Pa3IMYHBIX UCTOYHUKOB; KPUTUUYECKH
aHAJIM3UPOBATH MOTyYaeMyto HH(OpMAIUIO

11.16

OOBSICHATH NMPUHIUILI ICUCTBUS MAIIMH, MPUOOPOB M TEXHUUECKUX
YCTPOMCTB; pa3inyaTh YCJIOBUS HMX OE30MAaCHOr0 MCIIOIb30BaAHUS
B IIOBCEIHEBHOM KU3HU

11.17

[IpyBoUTH MpUMEPHI BKJIAZa POCCUUCKHUX U 3apyOEkKHBIX YUECHBIX-
(GU3HUKOB B pa3BUTHE HAYKH, B 00BSICHEHUE MPOILIECCOB OKPYKAIOLIETO
MUpa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUI

11.18

Hcrnonb30BaTh TEOPETUYECKHE 3HAHUS O (PU3HMKE B TIOBCEIHEBHOM
YKU3HU JIJ1s1 o0ecrieueHus: 0€30MacHOCTH MPU 00paIlieH!H ¢ TprudopaMu
U TEXHUYECKUMHU yCTPOMCTBAMHU, I COXpPAHEHUS 3JI0POBbBS
U COOJIOJICHUS HOPM DKOJIOTHYECKOTO TOBEICHHSI B OKPYKAIOIICH
cpene

11.19

PaGoTtaTe B rpyIme ¢ BHINOJHEHHEM Pa3IMUHBIX COLUATBHBIX POJIEH,
IUIAHUPOBaTh  pabOTy  TIpynnbl, pPAlMOHAIBHO  PAaCHpenessaTh
O0s3aHHOCTM M IUIAHUPOBATh JESATENBHOCTh B HECTaHAAPTHBIX
CUTyalUsX, aJCKBaTHO OLICHUBATh BKJIAJ KaXJOT0 U3 YYaCTHHKOB
IpyNIbl B pelIeHHe paccMaTpuBaeMoi MPoOJIEMbI




HpOBepﬂeMble AJIEMEHTHBI COACPKAHNA

Kon Kon [IpoBepsieMble AIEMEHTHI CONEPKAHNS
paszena | MpPOBEPSAEMOTO
AJIEMEHTA
4 SJIEKTPOAMHAMUKA
4.3 MAT'HUTHOE IIOJIE. DJIEKTPOMATI'HUTHAA UHAYKLA

431 [ToctosgsHHBIE MarHuThl. B3auMOJIEWCTBHE TMOCTOSIHHBIX
MarHuTOB

4.3.2 MarnutHoe mone. BekTop MAarHMUTHOM MHAYKIHWH.
[Tpuniun cynepno3unuu. JIMHUU MarHUTHON WHIYKIIWU.
Kaptrna IMHMI MarHUTHOM MHTYKIIMH MOJISI TOCTOSTHHBIX
MarHuTOB

4.3.3 MarauTHoe 1oJie TpoBoJHUKA ¢ TokoM. KapTuna nuHuit
MOJI JJTMHHOTO TIPSMOTO TPOBOAHUKA M 3aMKHYTOTO
KOJIBIIEBOTO TIPOBOJHUKA, KATYHMIKH C TOKOM. OTBIT
Opcrena. BzauMmopeicTBre NpOBOJHUKOB C TOKOM

434 Cuiia Amnepa, ee MOJlyJib U HallpaBJICHHUE

435 Cuna Jlopenia, ee MoayJib U HampaBieHUe. J[BUXKEHUE
3apsSHKEHHOM YacCTHUII B OJTHOPOJHOM MAarHUTHOM TIOJIE.
Pabota cunsl Jlopennia

4.3.6 SIBieHME AIIEKTPOMArHUTHON WHAYKIIUA

4.3.7 IToTok BeKTOpa MAarHUTHOW MHIYKIIUU

4.3.8 OJC wunaykmuu. 3aKOH SJIEKTPOMATHUTHON WHIYKIIUW
Qdapanes

4.3.9 BuxpeBoe »snektpuueckoe mosie. IJC  HUHAYKIIUU
B MIPOBOJTHUKE, JIBIKYTIIEMCSI MIOCTYIIaTeILHO
B OJTHOPOJTHOM MarHMTHOM ITOJIC

4.3.10 ITpaBuno Jlenia

4.3.11 NunyktuBHOCTh.  ABnenne  camouHaykuuu.  IJC
CaMOWMHTyKIIUH

4.3.12 DHeprusi MarHUTHOTO TOJISI KaTYIIKHA C TOKOM

4.3.13 DNEeKTpOMarHuTHOE NOJIe

4.3.14 TexHu4yecknue yCTpOWCTBA: TIOCTOSIHHBIE  MArHMTBHI,

QJICKTPOMArHuThl, QJICKTPOABUTATCIIb, YCKOPHUTEIIN
QJICMCHTAPHLBIX 9YaCTUIl, THAYKIOWOHHAA I1€Yb




4.3.15

[IpakTuyeckue padoThl. M3ydeHHe MarHUTHOTO TOJIS
KaTyIIKA ¢ TOKOM. MccnenoBanne 1erCTBUSI MOCTOSTHHOTO
MAarHuTa Ha paMmKy C TOKOM. HcciienoBaHue sBJICHHS
AJEKTPOMArHUTHON MHIYKIUU

KOJIEBAHM A 1 BOJIHbBI

5.1

MEXAHUWYECKHUE 1N SJIEKTPOMATI'HUTHBIE KOJIEGAHU A

5.1.1

KonebarenrHasgs cucrema. CBoOomHble KoaeOaHHUS.
["apMoHnYeckue KoJIeOaHus. [Tepuon, 4acToTa,
aMIuTyaa u ¢gasa KojedaHuit

5.1.2

[IpyXMHHBIA MasTHUK. MaTeEMaTUUECKNA MASITHUK

5.1.3

YpaBHeHue rapMOHUYECKHUX KOJICOaHUM.
Kunemaruueckoe u JTUHAMHAYECKOE OIIMCaHUE
KO0JIE0ATEIILHOTO JBYKCHUS

5.14

[IpeBparienue sHepruu Npu rapMOHNYECKUX KOJIEOaHUSX.
CBs3p aMIUIUTYZbl KOJIC€OAHUM HCXOJHOW BEJTMYMHBI
C aMIUIUTYAaMH KOJIEOaHUI €€ CKOPOCTU U YCKOPEHHUS

5.1.5

Kone6arenbupiii koHTYp. CBOOOMHBIE AJIEKTPOMArHUTHBIC
KoJieOaHus B UJ1€aJIbHOM Kose0aTeIbHOM
KOHTYpE. AHajorus MEK Ty MEXaHUICCKUMH
W DJICKTPOMArHUTHBIMU  KoJjieOaHusMu.  Dopmyra
Tomcona

5.1.6

3aKOH COXpaHEHUs SHEPTUU B UACATBHOM KOJIEOATEIbHOM
KOHTYpeE

5.1.7

Breinyxnennbie MexaHudeckue Kosebanus. Pesonanc.
Pe3onancHas kpuBasi. BeIHY X I€HHBIE 3JICKTPOMArHUTHBIE
KOJIcOaHus.

5.1.8

[Iepemennblli TOK. CHHYCOMAAIBHBIA EPEMEHHBIN TOK.

5.1.9

Mo1HoCTE MIEPEMEHHOTO TOKA. AMIITUTYTHOE
Y JICUCTBYIOIIECE 3HAYEHUE CUJIbI TOKA U HAITPSIKCHUS

5.1.10

Tpanchopmarop. [IpousBoxacTso, nepenaya
U IOTpeOJICHUE IICKTPUIECKOM SHEPTUU. IKOJIOTMIECKUE
pUCKH npu MIPOU3BOJICTBE AJIEKTPUYECKON
sHepruu. KynbTypa HCHONB30BAHUS JIIEKTPOIHEPTUH
B MIOBCETHEBHOM KU3HU

5.1.11

Texnudeckue ycTpoicTBa: ceicmorpad, IMeKTpUIECKUit
3BOHOK, JINHUM JIEKTpoIepeiay




5.1.12

[Ipaktuueckue paboTel. HccnenoBanue 3aBUCHUMOCTU
neprojia MaybIX KoJieOaHWil rpy3a Ha HUTU OT JIJIMHBI
HUTU U Macchl Tpy3a. MccienoBanue nepeMeHHOro Toka
B Lend W3  NOCIEAOBATEIBHO  COEAUHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U pe3rcTopa

5.2 MEXAHUWYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1 MexaHudeckue BOJIHBI, YCJOBHUSI paclpoCTpaHEHUs.
[lepron. CxkopocTh pacnpoCTpaHEHHUs W JUIMHA BOJHBIL.
[Tomepeunbie U MPOJOTBHBIC BOJIHBI

5.2.2 HNurtepdepennus n qudpakiyss MEXaHUYECKUX BOJIH

5.2.3 3Byk. CkopocTb 3ByKa. I'pomkocTh 3Byka. BeicoTa ToHa.
TemOp 3ByKa

5.2.4 ONEeKTPOMArHUTHBIE  BOJHBL. ~ YCJIOBUSL  U3IyYECHUS
AJIIEKTPOMAarHUTHBIX ~ BOJIH. B3auMHas  opueHTauus
BeKTOpOB E, B 1 V B 35IeKTpOMarauTHOM BOJIHE B BAKYyMe€

5.2.5 CBoiicTBa  AJEKTPOMArHUTHBIX  BOJIH:  OTpa)XKEHUE,
pesoMIICHHE, HoJIsIpU3aLys, nudpakuus,
uHTepdepennrs. CKOpoCTh ANMEKTPOMArHUTHBIX BOJTH

5.2.6 [[lxkama  2JIEKTPOMAarHUTHBIX  BOJH.  [IpumeHeHue
3JIEKTPOMArHUTHBIX BOJH B TEXHUKE U OBITY

5.2.7 [IpuHIMIBI paguoCBsa3u U TeleBuaeHUs. Pagnonokamus.
DJIEKTPOMarHUTHOE 3arPsS3HEHNUE OKPYKAIOIIEH CPEIbI

5.2.8 TexHHYecKne yCTpOWCTBA: MY3bIKAJIbHBIE HHCTPYMEHTHI,
yJIBTPa3BYyKOBasl TUATHOCTHKA B TEXHUKE M MEIUIIMHE,
panap, paauoNpUEeMHHUK, TEIeBU30p, aHTEHHA, TeJe(oH,
CBUY-nieub

5.3 OIITUKA

5.3.1 [IpsamonHENHOE PACIPOCTPAHEHHUE CBETA B OJHOPOIHOM
cpexne. JIyud cBera

5.3.2 OtpaxkeHue  cBeTa. 3aKOHbI  OTpPaXXEHUSI  CBETA.
[TocTpoenue n300pakeHui B IIIOCKOM 3epKaiie

5.3.3 [Ipenomiienne cBeTa. 3akoHBI TMPEJIOMIICHUS CBETA.
AOGCOTIOTHBIN TTOKa3aTeNb IPETOMIICHUS

5.34 [lonHoe BHyTpeHHee oTpaxkeHue. IlpeaenbHbll yron

IMOJIHOTO BHYTPCHHCTO OTPAKCHUA




5.3.5 Hucnepcus ceera. CiioxHBIN cocTaB 6esoro ceera. Lser

5.3.6 Cobuparolie U paccerBaromiye JUH3bl. TOHKas JUH3A.
DOKYCHOE paCCTOSIHUE M OITHYECKas Cujia TOHKOM
auH3bl.  IlocTpoeHue w300pakeHU B COOMPAIOITUX
MW pacceuMBaroUMX JIMH3ax. PopMyna TOHKOM JIMH3BIL.
YBenudeHue, 1aBaeMoe JIMH30M1

5.3.7 [Ipenenbl TPUMEHUMOCTH T€OMETPUYECKON ONTUKHU

5.3.8 WUntepdepenuss  cBera. KorepeHTHbIE  HCTOYHUKH.
YcnoBusi HaOMOAEHUS MaKCUMyMOB W MHHUMYMOB
B UHTEP(PEPEHIIMOHHOM KapTUHE OT JBYX CHH(Aa3HBIX
KOT'€PEHTHBIX HCTOUYHUKOB

5.3.9 Hudpaxuus ceta. [udpakiyonnas pemierka. Y ClOBHE
HAONIOACHUS TJIABHBIX MAaKCUMyMOB TIpW TaJCHUH
MOHOXPOMAaTHYECKOTO  CBeTa Ha  JU(PAKIIMOHHYIO

pEIIeTKY
5.3.10 [Tonsipuzarus cBeta
5311 TexHuyeckue yCTpOWCTBa: OYKM, Jyma, (oroammapar,

MIPOCKIHWOHHBIA  ammapaTr, MHUKpPOCKOIL,  TEJECKOIL,
BOJIOKOHHAs ~ ONTHKA, JU(paKIMOHHAs  pEIIeTKa,
IIOJISIPOU L

5.3.12 [Ipaktuueckue  pabotel.  M3Mmepenwe  mokasarens
npenomieHusi. MccienoBanue CBOWCTB H300paxeHUM
B 1uH3ax. Habmonenue qucnepeuu cBeta

6 SDJIEMEHTBI CHEL[I/IAJIBHOPT TEOPUU OTHOCUTEJIBHOCTU
6.1 I'panunbl TPUMEHUMOCTH KJIACCUYECKOM MEXAHUKH.
[TocTynaTel TEOpPUM OTHOCHUTEIHLHOCTH: MHBAPHUAHTHOCTH
MOIYJsl CKOPOCTH CBETa B BaKyyme, MPHUHIUII
OTHOCHUTEIBHOCTH ODUHINTEIHHA
6.2 OTHOCUTENBHOCTh  OJTHOBPEMEHHOCTH.  3aMeJJIeHUue
BPEMCHH M COKPAIICHUE JJTHHBI
6.3 DHeprusi ¥ UMIYJILC CBOOOTHOMN YaCTUIIBI
6.4 CBsi3b Macchl € DHEPrHedl M HMMIYJIHCOM CBOOOJIHOM
YaCTHUIIbI. DHEPTHUs MOKOSI CBOOOTHON YaCTHIIbI
7 KBAHTOBA S ®U13UKA
7.1 DJIEMEHTBI KBAHTOBOM OIITUKHU




7.1.1

®oronsl. ®opmyna [lnanka cBs3u sHeprun GOTOHA C €T0
4acTOTOW. DHEPrus U UMITYJIbC POTOHA

7.1.2 OtkpeiTHie U wuccienoBanue ¢orodpdexra. OMbBITHI
A.T". CroneroBa. 3akonbl (hoTodPdexTa

7.1.3 VYpasuenue Oiinmrerina mia dotodddexra. «Kpacuas
rpanuna» Gpotodddexra

7.1.4 Jasnenue ceera. OnwiTel I1.H. JleGenera

7.1.5 XUMUYECKOE JIEUCTBUE CBETA

7.1.6 TexHuueckre ycTpoiCTBa: (POTOINEMEHT, (HOTONATUUK,
CoJIHEYHas 6arapesi, CBETOANO/T

7.2 CTPOEHME ATOMA

7.2.1 Mopenr atoma  Tomcona. OmnbiTel  Pesepdopna
10 UCCJIEIOBAHUIO CTpoeHus aToMa. [[anerapHas Moiesb
aToma

7.2.2 [Toctynatsl bopa. M3nyuenue u morjouieHue (pOTOHOB
Ipu TMEpexoJe aroMa C OJHOTO YPOBHS DSHEPrUu
Ha apyroil. Buasl cniektpoB. CekTp ypOBHEW 3HEPruu
aToMa BOJI0pOJIa

7.2.3 BonnoBeie cBoiictBa 4yactull. Bomnbl ne  Bpoiis.
KopnyckynsspHO-BOITHOBOM Iy aJIU3M. Hudpakuus
AJIEKTPOHOB Ha KPUCTAILIaX

7.2.4 CrnoHTaHHOE€ M BBIHYXKICHHOE H3JIyYEHHE. Y CTPOMCTBO
Y IPUHIMT paboThI Ja3epa

7.2.5 TexHuueckue  yCTpOWCTBA: CHEKTpaJbHBIA  aHaAIW3
(cieKTpoCKoI), Ja3ep, KBAaHTOBBIM KOMITBIOTEP

7.2.6 [Ipaktuueckne pabotel. HabOmoneHue aMHEHYATOrO
CTIEKTpa

7.3 ATOMHOE AP0

7.3.1 Metoapl HaOIIOMCHUS U PETUCTPALMUA DJIEMEHTAPHBIX
YaCcTHI]

7.3.2 OTtkpeiTHe paauoakTuBHOCTH. OmbIThl Pesepdopaa mo

ONPENEICHUI0 COCTaBa PAJAMOAKTUBHOIO M3ITyUEHHUS.
CpoiictBa anb(a-, OGera-, raMma-usinydyeHus. BrusiHue
PaIMOAKTUBHOCTH HA KMBbIE OPTaHU3MBbI




7.3.3

OTtkpeiTHE TPOTOHA M HeWTpoHa. HykiloHHas Moneinb
anapa ['eiizenOepra — MBanenko. 3apsiza simpa. MaccoBoe
yucio sapa. M3otomnsl

7.3.4

Anbda-pacniaa. DJNEKTPOHHBIM U TO3UTPOHHBIN OeTa-
pacnaa. ['amma-uznyuyeHue. 3aKOH pPaJHOAKTHBHOIO
pacnana

7.3.5

DHeprus CBSI3U HYKJIOHOB B sjipe. S nepHbie cuiibl. Jlegext
Macchl siipa

7.3.6

HI[GPHBIG PCaAKIHM. HGJIGHI/IG U CUHTC3 AOCP

7.3.7

Snepnsbiii peaktop. Tepmosinepusiii cunTe3. [IpoGiemsr
U TEPCHEKTUBBI SAECPHOU SHEPreTUKUA. IJKOJIOTMYECKHE
ACIIEKTHI IEPHON IHEPTETUKU

7.3.8

OneMeHTapHble  4acThlbl.  OTKpPBITHE  MO3UTPOHA.
OyHIaMEHTAIbHBIE B3aUMOJACHCTBUS

7.3.9

TexHuueckue ycTpoiicTBa: A03UMETp, kaMepa BuibcoHa,
AJIEpHBINA peakTop, aToMHasi boMOa

7.3.10

[Ipaktuueckue pabotel. MccnemoBaHue TPEKOB YaCTHIL
(o ToToBBIM (poTOTpadusim)

SJIEMEHTBI ACTPO®U3NKIA

8.1

Bun 3Besgnoro HebOa. Co3Be3nusi, SpKUE 3BE3.IHI,
IUIAHETHI, UX BUIUMOE JIBIOKCHHC

8.2

Conneynas cucrema. IlmaHeTel 3€MHOM  TpPYIIIIBL.
[ImaHeThI-TUraHThl U UX CITyTHUKU, KAPJIMKOBBIE IJIAHETHI.
Mansie Tena COJTHEUHON CHCTEMBI

8.3

Comnne, ¢orochepa wu  armochepa. ComHeuHas
aKTUBHOCTH

8.4

Nctounuk sneprun ConHIa U 3BE3]]

8.5

3Be3dbl, WX OCHOBHBIC XapaKTEpPUCTHUKHU:  Macca,
CBETUMOCTb, PAJIUYC, TEeMIEpaTypa, HX B3aHUMOCBSA3b.
Jlnarpamma «CHEKTPAJIbHBIM KJIACC — CBETUMOCTBY.
3Be31bl TJIABHOW IOCJIEHOBATEIIBHOCTH. 3aBHCHMOCTH
«Macca —  CBETHMOCTbY»  JUIS  3Be3J  IJIAaBHOM
MMOCJIEOBATEIHLHOCTH

8.6

BuyTtpenuee CTPOCHUE 3BE3I. CoBpemeHHbIE
MPECTaBICHUS O MPOUCXOXKICHUH U 3BoJItoIMK CoJiHIIa
U 3B€3[. DTallbl KU3HU 3BE3]]




8.7

Mneunsiit Ilyte — nama [anaktuka. ChnmpanbHas
cTpyktypa ['amakTuku, pacnpeneneHue 3Be3l, Trasa
u nbud. [lonoxxenue u aBmkenne CouHia B ['anakTuke.
[Tnockast u cepudeckas moacucTeMsl [ aakTuku

8.8 Tunel ranaktuk. PanuoramakTuky m kBa3apbl. UYepHbie
JBIPBI B SIAPAX TaJaKTUK

8.9 Bcenennasi. Pacmupenue Bceenennoit. 3akon XaOb6ua.
Pa3beranue ranaktuk. Bospact m pagumyc BceneHHoi,
teopuss  bompmoro  B3peiBa.  Monenps  «ropsden
Bcenennon». PenukroBoe nzinydenue

8.10 Macmrabnas crpyktypa Bcenennoil. MeraraiakTuka.

HepeIHGHHBIe HpO6JI€MBI dACTPOHOMUHU
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