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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpOBHE CpeIHEro oO0mero oopa3zoBaHus
pa3paboTaHa Ha OCHOBE TMOJOXKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOU o0Opa3zoBaTenbHON mporpammsbl, npeactaBieHHbix B @I'OC COO, a
Takke ¢ yu€ToMm QenepanbHON paboueit mporpammsl BocnuTanusa U Konnenuuu
npenojiaBanusi yueObHoro npeamera «dusnka» B 00pa30BaTEIbHBIX OpraHU3AMIX
Poccuiickoit ~ denepanuy,  peaqu3ylOIMMX  OCHOBHBIE  00pa3oBaTelIbHbBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHUE,
YCTaHAaBJIMBAET PEKOMEHIYEMYIO MOCIE0BATENbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
yu4eOHOro mpeaMeTra ¢ y4€TOM MEXKIIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke Aa€T NpeacTaBIECHUE O LENAX, COJEpKaHUH, OOLEen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CpPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3ydyenue kypca (U3MKH YriIyOJIEHHOTO YpPOBHS MO3BOJSIET PEaU30BaAThH
3aJja4l MPO(PEeCCUOHANBHON OPUEHTAIMH, HAPABJICHO HA CO3JaHUE YCIOBHUM IS
NPOSIBIICHHUS] CBOUX MHTEIUIEKTYaJIbHBIX M TBOPUYECKMX CIHOCOOHOCTEN KaKIbIM
OoOy4Jarommmcsi, KOTOpble HEOOXOIMMBI JJIA MPOJOLKEHHS oOpa3oBaHUsA B
OpraHu3alMsIX MpPOPECCHOHANBHOIO O0pa30BaHMUA MO PA3JIUYHBIM  (U3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHEIUATBbHOCTSIM.

B nmporpamme mno (¢u3uke omnpeaensorcs IJIaHUPyEMble pe3yJbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus: JUYHOCTHbIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIINXCS, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHus Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gpu3MKe BKIIOYAET:

IUIAaHUPYEMBbIE pe3yJIbTaThl OCBOCHMSI Kypca (QU3UKKM Ha YyriayOiaEéHHOM
YPOBHE, B TOM YHKCJI€ MPEAMETHbIE PE3YJIbTAThI 110 roj1aM 00yUeHHUS;

coziepkanue yueoHoro npeamera «dusuka» no rogam o0yyeHus.

[Iporpamma 1o @Qu3MKe HMeEET NPUMEPHBIA XapakTep U MOXKET OBITh
WCITOJIb30BaHA YUUTEIAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX pab0OYMX IPOTPaMM.

[Iporpamma mo ¢u3rKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
IPENOCTABISAET BO3MOXKHOCTH JUISl pEaJU3alMKM  Pa3IMYHbIX METOJUYECKHUX
MOJXO/J0B K MpernojaBaHuio (U3UMKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®duszuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KauecTBe y4eOHOIO IMPEeIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAaJ B CHCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLkompHBIN Kype GU3HKH — CHCTEMOOOpa3yIoInii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busngeckoir reorpadueir u actpoHommen. lcmonp3oBaHWE W AKTUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJaHHbIMU CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJIad B (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUPOBaHHE YMEHHH MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3UKH Ha ypOBHE CpPEHETO 00IIEro 00pa30BaHus MOJI0KEH
PSAI UAEH, KOTOPbIE MOKHO PACCMaTPUBATh KaK IMPHUHIIMIIBI €r0 TOCTPOCHUS.

Hoea uenocmmuocmu. B COOTBETCTBHM C HEM KypC SBIETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoen zenepanuzayuu. B cooTBEeTCTBMM C HEH Marepual Kypca (HU3UKU
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
TOJIE.

Hoea cymanumapusayuu. EE peanuzanus npeanonaracT HCIOJb30BaHUE
TYMaHUTapHOTO MOTEHIMaNa (U3MUECKON HAyKH, OCMBICIICHHWE CBSI3M Pa3BUTHUS
¢u3ukn ¢ pa3BuTHEM oOOLIeCTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTpOOIeMamu.

Hoesa npuknaonoi nanpagiennocmu. Kypc ¢puzuku yriry0iaEHHOTO ypOBHS
IIPEAIOoaraeT 3HaKOMCTBO € IIMPOKUM KPYTOM TEXHUYECKHUX M TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. IIpu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3rkonocuzayuu peanusyercsi MNOCPEACTBOM BBEICHUS HJIEMEHTOB
COJEpKaHUs, TMOCBSIMIEHHBIX OSKOJOTHYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

OcBoeHME coJiepKaHUs MTPOTPaMMbI 10 (PU3UKE JOJDKHO OBITH MMOCTPOCHO HA
IOPUHLIKINAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. s pusuku peanuzanus 3THUX
IPUHLIUIIOB 0a3UpyeTcsl Ha UCIOIb30BAaHUM CAMOCTOSITENIEHOTO YKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIoIIero Qaxkropa ydeOHoro mnpouecca. s yriyOnaéHHOro
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEBHOTO YYEHMYECKOTO JSKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATIBHBIE YUYCHWUYECKHE ONBITHI TMPU W3YYCHHH HOBOTO
Marepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3zanudyd (QU3MYECKOro TMpakThukymMa. B mepBom ciydae
MPaKTUKyM mpoBoAuTcs 160 B koHie 10 u 11 knaccoB, 100 mocie nmepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KjaccoB. BTtopoilt cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce u3ydeHus pazaena (temsl). I[lpu sTom moa pabortamu
MPaKTUKyMa MOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BU/a O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme mo (Qusuke cHUCTeMa YYEHHUYECKOrOo DKCIIEPUMEHTA,
7a00paToOpHBIX paboOT M MpakTUKyMa MpeJCTaBlIeHa €IWHBIM TepeuyHeM. Bribop
TEMaTUKH IS 3THX BHJIOB YUCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISCTCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHUST W OCHaleHusi kabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSAMH TIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIICIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENsSETCA PEHICHUIO PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM m1 pacd€THBIX 3a7a4 MPUOPUTETOM SBIISIFOTCS 3aJa4dl C SIBHO
3aIaHHOM W HESIBHO 3aJIaHHOM (DU3MUYECKOU MOJENBIO, TO3BOJSIONINE MPUMEHSThH
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO pasliesia Kypca, Tak U
WHTErpUpys MPUMEHEHHUE 3HAHUM U3 Pa3HBIX pa3ienioB. [[s KadyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsl Ha OOBSICHEHUE/NMpeAcKa3aHue MPOTEKaHUs
bu3MYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYIoIIre BbIOOpa
(bu3nYeCcKo MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (U3MKH YIrIyOJaEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJIKEH U3Y4YaThCs B YCIOBUIX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE Ui BBIMOJHEHHUS YKa3aHHBIX B MpOrpaMMme IIo
(bu3MKEe YYEHUYECKHMX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHLIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET IOCTAHOBKY
MEePEYUCIICHHbIX B TMporpaMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
WCCJICMOBAHMUSI  M3y4YaeMbIX  SIBIEHHW ©  TPOIECCOB, OMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHECHH.

JlaGopaTopHoe 00OpynOBaHHE MJII YYCHHYECKHX MPAKTHYECKUX padboT
dbopmupyeTcsi B BHJI€ TEMAaTHUYECKUX KOMIUJIEKTOB M OOECIEUMBAETCA B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TeMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M ITU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOPATOPHUIA.

OCHOBHBIMHU HEJIIMHU U3yUeHUsI PU3UKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMHEpOBaHWEe WHTEpPECa H CTPEMJICHUS OOyYaOIMXCS K HAYYHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC WX HMHTEIUICKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJIe MO3HAHUS U (HOPMHUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTPOCHMS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BAHUEM (DU3HUUECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cdepax  Oyaymiei
npoecCHOHANBHON  JESATENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TOJArOTOBKA K
JanbHeieMy 00y4eHHUI0 B 9TOM HaIPaBJICHUH.

JlocTikeHrne 3TUX Ielield 00ecrneunBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKi Ha YPOBHE CPETHETO OOIIEero 00pa3oBaHUsI:

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAas  MEXaHWUKY,  MOJEKYISpHYI0  (U3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupOBaHUE YMEHUU MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIsi OOBICHEHUS
bU3MYEeCKUX SIBJICHUN B TPUPOJE W JUISl TIPUHITHS TPAKTUYCCKUX DPEIICHUNA B
MMOBCEIHEBHOM KU3HU;

OCBOCHHME CIIOCOOOB PEIICHUS] PA3TUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nUecKoil MOAEINbI0, 3a/ay, MOAPA3YMEBAIOIINX CAMOCTOSITENBHOE CO3JaHUe
dbu3nyeckoil MojeNd, aJleKBaTHOW YCIOBUSIM 3aJlaud, B TOM YHCJE 3ajad
WHXXEHEPHOT'0 XapaKTepa,

NoOHMMaHuEe (U3HYECKUX OCHOB U TIPUHIIMIIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEIY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
bU3MYeCKX HKCIEPUMEHTOB, aHaJIW3a M HUHTEpHperanuu HHpopMaluuy,
ONpeIeNICHHS TOCTOBEPHOCTH MOJYYEHHOTO PE3YIbTaTa;

CO3/IaHUE YCJIOBUM IS PA3BUTUS YMEHUU INPOEKTHO-HCCIEN0BATENBCKOM,
TBOPUYECKOU JIESITETbHOCTH;



pa3BuTHE WHTEpeca K chepam nmpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
C pU3UKOH.

B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pu3uKa» Ha YpOBHE CpEAHEro OOUIETro
oOpa3oBaHusl BbIOMpaeTCss OOYYArOUIUMUCS, IUIAHUPYIOIIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOn€HHbIN ypoBEHb) Ha YPOBHE CPETHETO OOIEro
obOpazoBanus orBoautcs 340 gacos: B 10 kiacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JENaeT BBIOOP
NPOBEJCHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHAMBHIYATIbHBIX
0COOEHHOCTEH 00yUaIOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTalIbHAs Hayka o mpupojae. HayuHslil MeTo/1 o3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBJICHUH.

DKCIEpUMEHT M TeOopUsl B Ipollecce Mo3HaHus mnpuponabl. Habmonenue u
HKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHnsi (U3UYECKUX BEIMYMH (QHAJIOTOBBIE W IU(POBBIC
U3MEpUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHuid  (QU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue (pU3MUECKUX SIBJICHUN M MPOIECCOB (MaTepHalibHasi TOUKa,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAsl KUIKOCTb, HACAIBHBIM Ta3, TOUYCUHBIN
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTU. Dusnueckas
TEOPUSL.

Pons u Mecto ¢u3uku B (GOpMHPOBAHWM COBPEMEHHON HAY4YHOW KapTHHBI
MHUpA, B MPAKTUYECKOU JIEATCILHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeul, npaKkmuKkym.

N3mepeHne cuiibl TOKAa W HANPSXKEHUS B LEMU IMOCTOSHHOTO TOKa MpH
MOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKoOMCTBO ¢ LH(ppoBoi nabopatopueit no ¢usuke. [IpuMepsl U3MepeHUs
(bU3UYECKUX BEJTMYHUH MPU MOMOIIY KOMIBIOTEPHBIX JATYMKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWXKeHHE. OTHOCUTETBLHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

Paguyc-BekTop MaTepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpEHUE MaTepuaJbHOW TOUYKH, WUX TMPOEKIIMM Ha OCHU CHUCTEMBbI KOOpJIWHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEPUATbHON TOUKU OT BPEMEHHU U UX
rpaduku.

CBobOonHOEe mMajeHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YIJOM K TOPHU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH U
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHH M MX TpaduKy.



KpuBosmHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m dactora oOparieHus.
[leHTpocTpeMuTENbHOE (HOPMAIbHOE), KacaTENbHOE (TAHI€HUIUAIBLHOE) U IOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CHUIAOMETP,
JIBUKCHHE CHApSIOB, LIETIHbIC, IIecTepéHYaTsle W peMEHHBIE TNEepeaayH,
CKOpPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCUETa, WIUTIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHK
JIBUKEHUS.

Crioco0ObI uccIeI0OBaHMs IBUKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnronenue aBwkeHUs Tena, OPOIIEHHOrO MOJ YIioM K TOPU3OHTY U
TOPU30HTAJIBHO.

Hanpasnienue cCKopoCTH MPpH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTU B PELYKTOPE.

CpaBHeHHME TyTeW, TPAEeKTOPUM, CKOPOCTEH NBMKEHHUS OJHOIO U TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3ydyeHne HepaBHOMEPHOI'O JIBUYKEHUS C II€JIbIO ONPEENICHUs] MTHOBEHHOU
CKOPOCTH.

N3mepenune yckopeHusi mpu MpsSIMOJIMHEHHOM PAaBHOYCKOPEHHOM IBM)XCHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTM OT BPEMEHU IPU PABHOYCKOPEHHOM
JIBUKEHUU.

N3Mepenne  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabopaTOpUn).

N3yuenne nBWXKEHUS TeJla, OPOIIEHHOrO0 TroOpu30HTalbHO. IIpoBepka
TUINOTE3bl O NPSIMOM MPOMOPLUOHATBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
noJiéTa U Ha4aJlbHOM CKOPOCTHIO Tea.

W3ydyeHue IBUKEHUS Tella IO OKPYXHOCTHU C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuoja oOpalieHUsi KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHeprumaneHbie cuctemsl orcyé€ra. IlpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETa (ONpENETIEHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiiuy CUil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TANOTEHUS. OKBHBAJICHTHOCTh TIPAaBUTALMOHHON U
WHEPTHOW MAaCCBHI.

Cuna tspbkecTd. 3aBUCHMOCTbh YCKOPEHHsI CBOOOJHOIO MaJI€HUSI OT BBICOTHI
HaJ IOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MmUpoThl. JIBHXKEeHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Kertepa. [lepBas kocMudeckasi CKOPOCTb.

Cuna ympyroctu. 3akoH I'yka. Bec Tema. Bec Ttema, nBmxkymerocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEjla B
JKAJKOCTH WK rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKCHHUS.

Hasnenue. ['mapocrarnueckoe nasinenue. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMAX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenne aByX LWIMHAPOB WIM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIa HAa €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO CHl, BOSHUKAIOIIUX B PE3YJIbTATE B3aUMOICUCTBUSA TEI.

N3Mepenune macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, RPAKMUKyMm.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI IPU JBMXKEHUHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIOTE3BI O HE3aBUCHMOCTH BPEMEHH JBUKEHHS Opycka Io
HAKJIOHHOU INTIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanrie 3aBUCUMOCTH CHJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pE3MHOBOM 00pasiie, OT uX JAehOopMaIIHH.

N3yueHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MIEPEKUHYTON yepes
JETKui OJIOK.

N3mepenne kodpduimeHta TpeHus 1Mo BETUYMHE YIIIOBOro KoddduimeHra
3aBUCUMOCTH Fp(N).

HccnenoBanue nBHKEHUS OpycKa MO HAKIOHHOM MJIOCKOCTU € MEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpaumieHus. llnedo cuibl.
CrnoxeHue Cuil, MPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEJIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyecknue yCTpOWCTBA W TEXHOJOTHYECKME IPOLECCH: KPOHIITEWH,
CTPOUTEIIbHBIN KpaH, pe€éTdyaTble KOHCTPYKIIUH.

Jlemoncmpayuu.

VY cIi10BUSL paBHOBECHSL.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyYET CUJT YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPBHI.

Tema 4. 3axonvl coxpaneHusn 6 mexaHuxe.

Nmnynbc MaTeprualibHOM TOYKH, CUCTEMbI MaTepUAIbHBIX TOUYEK. L[eHTp macc
CUCTEMbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBH>)KEHUU LIEHTPa Macc.

NmMnynbe CUITBI 1 U3MEHEHHUE UMITYJIbCA Tea.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE OBHKEHUE.

MomeHT umiynbca mMarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PaboTta cunpl Ha ManoM M Ha KOHEUHOM mnepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE paOOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckass 3Heprusi MarepualibHOW TOUYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUU MATEPUATIBHOU TOUKHU.



[loTeHnManbHBIE W HENOTEHUMANbHbIE CuUibl. [loTeHumaneHass >HEprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHOU TpykuHbI. [loTeHIManbHas
DHEPrus Tela B OJHOPOJHOM I'paBUTALMOHHOM mose. [loreHnumaneHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE 1apa). Bropas
KOCMHYECKasi CKOPOCTh. TpeThs KocMuYecKasi CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHU4YEeCKOU
HHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHne bepHy/IM Ui HMICAIbHOM JKUIKOCTH Kak CJEACTBHE 3aKOHA
COXpaHEHUSI MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTUYECKUE IMPOLIECCHI: JIBUKEHUE PAKET,
BOJAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKax.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mNpeBpalicHUs] KUHETUYECKONM M NOTCHIMAIBHOM 3HEPruil INpu
JEWCTBUU HA TEJIO CWIIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOTHOM IMaJICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

M3mepenne nMiryiibca Teia o TOpMO3HOMY ITYTH.

W3mepenune cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTU
CHUJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 10 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUsI TOTCHIMAIIBHON YHEPTUU MPYKUHBI ¢ PaOOTOM CUJIIBI
TpEHUSI.

Onpenenenue padbOThl CWIIBI TPEHHUS NP JABMXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znen 3. MosekyasipHas pu3uKa U TePMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYJsipHO-KuHeTnyeckor Tteopuun (MKT), ux
ombiTHOe oOocHOBanue. Jluddysus. bpoyHoBckoe nBmwKeHHe. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs TIa3os,
KUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



mozened. Macca u  pazMepsl MoJekyd (aromoB). KomnuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. Temmeparypa u crocoObl €€ uaMmepenus. I[llkama
temneparyp Llenbcus.

Mopenbs HIealbHOTO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTrOM.

['a3oBbie 3akoHBL. YpaBHeHHe MeHaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp Kenbuna). 3akon Jlanbrona. M3omponecchl B
UJCabHOM Tra3e C I[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MIPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p  MEXIOy [JaBICHHEM U  CPEIHEH KUHETUYECKOM  3HEepruei
MOCTYINATEIbHOTO TEIJIOBOTO JBHXKEHHS MOJIEKYJ HJI€aJbHOrO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISPHO-KUHETUYECKOM TEOPUH UICAIbHOTO ra3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETUYECKOU SHEpPruei MocTynaTeIbHOro TeIIOBOIO JIBUKEHUS €€ YaCTHII.

TexHHYeCcKre YCTPOWCTBA M TEXHOJIOTUYECKHE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHUEe HaHOMATEPUAIIOB.

Jlemoncmpayuu.

Mopenu 1BUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchi0 peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Huddysus sxuakocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJEKYJI.

Mopnenu KpucTayuInuecKuX peméToK.

HabGnronenue u rcciieoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanre Tporiecca YCTAHOBJIEHUSI TEIUIOBOTO PABHOBECUS MPH
TEII000MEeHEe MEXKTy Topsiuei U XOJIOAHOM BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
urdpoBoii 1abopaTopun).

N3y4yeHnue n30X0pHOro npouecca.

N3yuenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCJIOBUW IS
TEPMOJIMHAMUYECKON CHUCTEMBbI. BHENIHNE U BHyTpeHHKE napaMeTpsbl. [lapameTpsl
TEPMOJMHAMUYECKON CHUCTEMBbl KaK CPEJIHUE 3HAYEHHUSI BEJIUYWH, OMUCHIBAIOIINX
e€ COCTOsIHME HA MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJIbHAS — pellaKcalus
TEPMOJUHAMHYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mogens uaeanbHOro ra3a B TEPMOJMHAMHUKE — CHUCTEMa YpaBHEHMWI:
ypaBHeHHe MenpaeneeBa—Kianeiipona U BbIpaXeHUE ISl BHYTPEHHEH SHEPTUMU.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEW SHEPTUUd OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoJuHaMuKe. Beruncienne paboThl 1o rpaduky
mpoIiiecca Ha pV-auarpamme.

Tennonepegaya  kak  cnoco0  M3MEHEHUs ~ BHYTPEHHEW  SHEpPruu
TEPMOJMHAMUYECKON  cucTemMbl 0e3  coBepuieHus paboTel. KonBekus,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTOEMKOCTH BelIeCTBA. YpaBHeHHMe Maiiepa. YaenpHas TEIUIOTa CrOpPaHHUs
TormBa. Pacuér KkoiuMuecTBa TEIUIOTHI NpW  Temonepenade. l[lonstue 006
aanabaTHOM IIpoIiecCe.

[lepBblii 3aKkOH TepMOAWHAMHKU. BHyTpeHHsAss »sHeprus. KoimuectBo
TEIUIOTBI W paboTa Kak MeEpbl  W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBL.

BTopoii 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOLECCOB: YEpeE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs afanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJAMHAMHMKHA JUIA  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXHO TIepeJiaTh TEIUIOTY OT 0oJiee XOJOAHOTO TeJa K 0oyiee HarpeTomy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHumme! geicTBus TertoBbix MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KIIJI. [ukin Kapno.

DKOJIOTMYECKUE ACTIEKThI MCMOJIb30BAaHUS TEIUIOBBIX JBUTaTenen. TemnoBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIHHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
MCIIOJIb30BaHMEM TEIUJIOBOTO HAacOCa, YTUIIU3AIUs OMOOPTraHUYEeCKOTO TOILIUBA JIJIs
BBIPAOOTKHU «TEIJIOBOM» U SJIEKTPOIHEPTUH.

Hemoncmpayuu.

W3menenue Temneparypsl pu aanadaTuyecKoM pacIlIupeHUN.

Bo3nymHoe orauso.

CpaBHeHME YAECTBHBIX TEIUIOEMKOCTEH BEILIECTB.



CriocoObl M3MEHEHUST BHYTPEHHEN YHEPTHH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEIJIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmukym.

N3mepeHnne yaenbHON TEMII0OEMKOCTH.

HccnenoBanue npouecca OCTbIBAaHUS BEILIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHaeHcamwms. lcmapeHue W KureHue. Y IelbHas
TEIJIOTa MapooOpa3oBaHusI.

HacpblllleHHbIE W HEHAChIIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M AABJICHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHAA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnuyeckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lmaBieHne W KpucTavM3auusa. YJIeJbHAas TEIIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacmupeHue KUIKOCTEH W TBEPABIX TeN, 00bEMHOE M JIMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTshKeHHE. Kod(PhUIIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanumnsipasie sBienus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TPOIIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHbBIE MATEPUAJIBI.

Hemoncmpayuu.

TermioBoe pacipeHue.

CBoiicTBa HACHIIIICHHBIX TTAPOB.

Kunenune. Kurnienue nmpy noHM>KEHHOM JIaBJICHHM.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMNBITH C MBUTBHBIMH TIEHKAMH.

CmaunBaHue.



Kanunnsipasie siBeHUs.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIBJIA.

N3ydeHne CBOMCTB HACBIIEHHBIX MTapOB.

W3mepenne abCOMIOTHOW BIAXHOCTH BO3/AyXa M OIIEHKa MAacChl MapoB B
ITOMEIIECHHH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOxra.

HccnenoBanre 3aBUCMMOCTH  Jedopmanuu  pe3MHOBOro odOpasma OoT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiekTpoauHamMuKa.

Tema 1. dnexmpuueckoe none.

OnexTpuzanys Tel U €€ NPOsBICHMs. OJIEKTpUYECKHi 3apsan. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOJIHHKHU.
DJIEMEHTAPHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHECHUS BJIEKTPUUYECKOTO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kyrnona.

Onextpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hanpsok€éHHocTh  anekTpuueckoro  mosis.  [IpoOuwiid  3apsa.  Jlunuwu
HaIpsHKEHHOCTH DJIEKTPUYECKOTO 1MoJsA. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[loTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHLIMAIOB U
HanpspbkeHue. [loreHinumaneHas SHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMAaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAIIOB ISl DJIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOJIHOPOIHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
DKBUITOTEHLIIMAJIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBHME PABHOBECHS 3aPs/IOB.

JIvdnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jlusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOH/JIEHCATOpA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locnenoBarenbHoe coequHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHyKEHHOr0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
ANEKTPOMETP, DIEKTpOCTaTHUECKasi 3allluTa, 3a3eMJICHHE JJIEKTPONpUOOpOB,
KOHJIeHCaTOphl, renepatop Baun ne ['paada.

Jlemoncmpayuu.

Y CTpOMCTBO M IPUHLIAI JEUCTBUS AJIEKTPOMETPA.

DJIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TIAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anekTpoctaTuueckoro reueparopa (Ban ne I'paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3AIIUTA.

YCTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCaTopa OT IUIOLIAAH
IUIACTUH, PACCTOSIHUSA MEXAY HUMHU U JUAJIEKTPUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIA 3apsKEHHOTO KOHJIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomuol, npaKmuKym.

OneHka CHIT B3aMMOJICHCTBYS 3aPSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHEpruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydeHne npoTekaHns TOKa B LENH, COAEpKAIIE KOHAEHCATOP.

Pacnipenenenne pa3HOCTH IIOTEHIIMAJIOB (HampsHKEHMS ) pu
IIOCJIE0BATEILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannulit 31eKmpuyecKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcenoBust CynIeCTBOBAHUSA NOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHMKH
toka. Hanpsikenue U u D]1C é.

3akod OMa U1l ydacTKa LEMu.

DIIEKTPUYECKOE COIIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJHOTO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAJA ITONEPEYHOIO CEUYCHHS.
Y nenpHOE CONMPOTUBIICHUE BEILIECTBA.

[locnenoBarenpHOE, MapaJUIEIbHOE, CMELIAHHOE COCAUHEHNE IPOBOJHUKOB.
Pacuér pa3BeTBn€HHbIX ekTpuueckux meneil. [Ipasuna Kupxroda.



Pa6ora snekrpudeckoro Toka. 3akon [xoyns—Jlenua.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TeroBas MOIIHOCTh, BbIAENSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHu4yecknue yCTpOMCTBA M TEXHOJOTHMYECKHWE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK IIEKTPUUECKON SHEPTHUU.

Jlemoncmpayuu.

N3mepeHre CUiibl TOKA U HaIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSOKEHUA I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOLIAAHN MOMEPEYHOr0 CEUECHUS U MaTepuana.

HccnenoBanrie 3aBUCUMOCTU CHJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMbIkaHHE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

CrniocoObl coelMHEeHNns UCTOYHUKOB Toka, DJ1C GaTapeil.

HccnenoBanre pa3HOCTH MOTEHUIMATIOB MEXIY MOJIOCAMH MCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbsHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsOKEHUS] IS JIAMITBI
HaKaJIUBaHMSI.

YBenudeHue npejiesia u3sMepeHus ammnepMerpa (BoJabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanrie pa3HOCTU MOTEHIMATIOB MEXIY MOJIIOCAMU MCTOYHMKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MOJI€3HOM MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3uunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3JIUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAUMOCTE TBEPIBIX METAIIOB. 3aBUCHUMOCThH COINPOTUBICHHUS METAIJIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.



DneKTpuYeCcKHil TOK B Bakyyme. CBOICTBA AIEKTPOHHBIX ITYYKOB.

[TosrynnpOBOJHUKH. CoOcTBEHHass W MNpPUMECHAas  IPOBOJUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJMTHYECKAs IHUCCOLUALMS.
Onexrponni. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznuunele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHru4ecKkue yCTpOMCTBA M IPAKTHUYECKOE NPHUMEHEHME: Ta30opa3psaHble
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, pAPUHUPOBAHUE MENH,
BBIIUIABKA AJIIOMHUHMSL, SJIEKTPOHHASI MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTD COIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papazes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHeHHE MPOBOJIMMOCTH METAIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAMMOCTD TUO/IA.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomol, nPAKMUKYM.

HaGmronenue amexTposusa.

N3mepeHne 3apsaa OHOBAIEHTHOTO HOHA.

HccnenoBaHnve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3NUYECKUX BEJTMUMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BEIUYMH, NPOBEPKA MPEIJIOKEHHBIX THIoTe3 (BbIOOp H3 pador,
ONMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesxknpeaMeTHbIEe CBA3H.

N3yuenune kypca ¢usuku yrayonéaHoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C KypcamH
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbBIE C U3YYCHUEM MEN 0006 HAYUHOZ0
no3HanuA: SIBICHWE, Hay4yHbId (akT, rumoresa, (uU3MUecKas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, DKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JIuHeilHas QyHKIUS,
napaboia, runepOosna, ux rpaguku U cBoWcTBa. TpUroOHOMETpUUYECKHE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOMKAECTBO.
BekTopsl 1 MX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: vexannueckoe JBIKEHUE B KHUBOW Mpupoje, Auddysusi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKpYXaroUlell cpenbl,
yTuiau3auusg OHOOPraHMYECKOro TOIUIMBA JUIsl  BBIPAOOTKM «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, IOBEPXHOCTHOE HATSKEHHUE U KAIIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: DUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHUE aTOMOB M MOJIEKYII,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIbI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHYECKAS JUCCOIUAIINS, TaTbBAaHUKA, HICKTPOHHAS
MUKPOCKOTIHS.

TI'eozpaghua: BaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCTOJIh30BAaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKOIM, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBON XOJOJUIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
NOJlyYEHUS COBPEMEHHBIX MaTepuaioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB,
ra3opaspsAHbIE JIAMITBI, TOJIYTPOBOIHUKOBBIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. DaekTrpoauHamMmKa.

Tema 4. Macnummnoe noe.

B3auMonencTBue IOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHIMO cyneprno3unuu
MAarHUWTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUU.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHUILIbI
B OJTHOPOJIHOM MarHUTHOM mnoJie. PaboTa cuisl Jlopenna.

MaruautHoe nosne B Beuectse. DeppOMarHeTUKH, Napa- U TMaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC IIPOHCCChI: IPHUMCHCHHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TEeCTeP-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEIH DJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

KaptnHa nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

Kaptrna nuHUI MarHuTHOM MHYKIIMH TOJIS IJTMHHOTO MPSIMOTO ITPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cuiia Amrnepa.

JeiicTtBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HabGnrogenue nBM>KeHUs My4YKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMT NENUCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJIST TOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHUKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PpaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIbI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHNUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BEKTOpa MarHUTHOU
uaaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMArHUTHOW WHAyKIuu Dapajes.
Buxpesoe anekrpuueckoe none. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuio Jlenua.

NunyxktuBHOCTh. KaTylika HMHAYKTUBHOCTH B II€MH TOCTOSTHHOTO TOKAa.
SBnenune camonnaykuuu. I1C caMOUHIYKIINH.

DHEeprus MarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DNEeKTPOMarHUTHOE TMOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIMOHHAS
IeYb, COJICHOU/, 3alIUTa OT 3JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MArHUTHOM I0JIE
3emuu.

Hemoncmpayuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM UHTYKITUU.

UccnenoBanne 3aBucuMoctd OJIC MHAYKIMM OT CKOPOCTH HW3MEHEHUS
MAarHATHOTO MOTOKa.



IIpaBuio Jlenna.

[Tanenrie MarHuTa B aJJlOMUHUEBOM (MEIHOI) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CUJIBbI TOKA B LIEIH.

Yuenuueckuii skcnepumenm, nadbopamopmsie padomul, npAKMUKYM.

HccnenoBanue sIBIECHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIAYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pasznea S. KoJsieOanusi M BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHMCAHUE.
DHepreTuuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsSI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUIN M3 UX DHEPreTUYECKOro U
KMHEMaTUY€CKOTO OMTUCAHMUS.

Amruutyna u ¢asza koinebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIUYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra koneOanuid. Ilepuon ManbiX CBOOOJHBIX KOJIEOAHMIA
MaTeMaTH4ecKoro wmastHuka. Ilepuos; CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BuusHMe 3aryxaHuss Ha BHUJ PE30HAHCHOW KPHUBOM.
ABTOKOJICOaHUS.

TexHruYecKue yCTpOHUCTBAa U TEXHOJIOTMYECKUE MPOLIECCHl: METPOHOM, YaCHI,
Kauelu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHOJA MAJIbIX KOJieOaHUH rpy3a Ha HUTU OT
aMILTATY/IbI.

HccnenoBanue 3aTyxarmux KojaeOaHuii U 3aBUCUMOCTH Teproaa CBOOO HBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanne koyiebaHUM Tpy3a Ha MACCHUBHOM TMpPYKUHE C LEJbIO
dhopMupOBaHUsI MPEICTABICHUN 00 HICATBHOM MOJIENN MIPYKMHHOTO MasiTHUKA.

3aK0H COXPAaHEHUS YHEPTUU MPU KOJICOAHUIX TPpy3a Ha MPYKUHE.

HccnenoBanue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuKym.



W3mepenune mnepuona CBOOOIHBIX KOJIEOAHMI HHUTSAHOTO W MPYKHHHOTO
MasTHUKOB.

W3ydeHne 3aKOHOB JIBIKEHUS Tella B X0JI€ KOJIeOaHH Ha yIIPYroM TMOABECE.

M3yyeHue nBMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBaHre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

KonebatenbHblii KOHTYp. CBOOOAHBIE AJIEKTPOMArHUTHBIE KOJIEOAHUS B
ueanpHOM KoJsiebaTenpHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsia KOHJAEHCATopa ¢ aMIUIMTYA0N CHIIbI TOKa B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACAITBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BbIHYyX1I€HHbBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBI TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIbI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (popme
3aBUCUMOCTH IEPEMEHHOIO TOKA OT BPEMEHH.

CHHyCOMIAIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
VWHIYKTUBHOCTH B LI€NU CHUHYCOMJAIBHOIO IEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiid  TpancopmaTop. Ilpom3BoacTBo, mnepepaadya W NOTpeOJICHHE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE ANEKTpo3Hepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCEIHEBHOM KU3HU.

TexHUYecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUM JIEKTpOIepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJHBIX KOJIEOAHUI OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXaIOMUX JIEKTPOMATHUTHBIX KOJICOaHUM.

Mopesnp 31eKTPOMAarHuTHOTO TEeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAIbHbIE KOJIEOaHUSI.

Pe3uctop, Karyuika MHAYKTUBHOCTH W KOHJIEHCATOp B LI NEPEMEHHOTO
TOKaA.

Pe3oHaHnc mnpu MOCIENOBAaTENIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CTpoiicTBO M MPUHIUI AEUCTBUS TpaHCPOpMaTopa.



Mopens nMHuYM 3IEKTpOoIIepeIadn.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomaol, npAKMUKYM.

Nzyuenue tparncopmaropa.

HccnenoBanre MEpEeMEHHOTO TOKA 4epe3 IOCIEAOBATEIbHO COCIWHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnronenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHus. llomepeunbie u
MPONOJbHBIE BOJHBL. llepnon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHHMYECKHX BOJH: OTpa)XeHHE, MperoMieHHe, MHTephEepeHUUs H
U pakiys.

3Byk. CxopocTb 3ByKa. [ poMKocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYKAOIIEH CPEMBI.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, uHTepdepeHus u qudpakius.

[IIxana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CpeJIbl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30p, aHTeHHa, Teraedon, CBY-neus,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEUYHBIX U MPOJAO0IbHBIX BOJIH.

KoneO:mromieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnrogenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nnrepdepenunu u auppakuuy MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ylbTpa3ByKa U €ro MIPUMEHEHUE.

HabGntogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KOJeOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)kxeHue,
pesIOMJICHUE, TTOJSIpU3aIvs, TudpaKius, UHTephepeHITHS.

Oo6napyxeHue nHGPaKpacHOTO U yIbTPAPHOIETOBOTO U3TyUCHHM.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKmMuKym.



M3yueHne napameTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONMHENHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd cera.
To4eyHbIll HICTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIOTHBIN MMOKA3aTENb
npenomiieHus. OTHOCUTENBHBIN MOKa3aTelb NpesioMiieHUs . [I0CTOSHCTBO YaCTOTHI
CBETA M COOTHOLIECHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nmyueit B mpusme. [ducnepcust cBera. CiioxHBIA cocTaB O€lI0ro CBeTa.
IBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenpHblil yroyl IOJIHOr0 BHYTPEHHErO
OTPaKECHMUSI.

ColOuparome U pacceuBaroiiie JuH3bl. ToHkKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUS TOHKOM cepuyeckoil JHH3bI OT €€ F€OMETPUH U OTHOCHUTEIHHOTO
IOKa3aTes MpeIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

Xoa Jy4a, MPOMIEIIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAaX.

Ontuueckue npudopsl. Paspemaromas cnocobHocTs. ['Ma3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HUHTEphEpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kkimaccmuyeckux
UHTEPPEPEHIIUOHHBIX CXEM.

Hudpakuus cBera. JudpakiuonHas pemérka. YcCIoBUE HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TP TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITongapuzauus csera.

TexHudeckue yCTpPOWCTBA MU TEXHOJOIMYECKUE IIPOLIECCHl: OYKH, JIYIa,
nepucKkon, Qoroamnmnapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONTHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIIeHUs CBETA.

HaOnronenue noJiHOro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnenoBanne Xoaa CBETOBBIX IIYYKOB YEpPE3  IUIOCKOMAPAUIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB M300paK€HUH B JTMH3AX.

Mopenu Mukpockomna, TeJIecKona.

Hab6mronenune naTepepennm cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHOW PEIETKH.

Hab6nronenune nudpakimoHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHUE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3Mepenue nokasarens MpeioMIICHUS CTEKJIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJIKUX JTHH3).

N3mepennie PoKyCHOTO pacCCTOSIHUS pacCEUBAIONTUX JIMH3.

[TonyueHne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaia U JINH3BI.

[TonyueHnne n300pakeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeIeCKONMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 MOJISIpU3aIui CBETA.

N3yueHne noyisipu3alvy CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHIINN JIa3ePHOTO U3JIYUCHUS HA IBYX IIEISIX.

HaGmronenue aucnepcum.

Hab6mronenue u riccnenoBanue AUGPaKIMOHHOTO CIIEKTpA.

N3mepenune IMHbI CBETOBOM BOJIHBI.

[Tonydyenue cnekTpa U3IMy4eHHUs] CBETOAMOMA MPU MOMOIIM AU(PPAKIUOHHOM
PELIETKMY.

Pa3zges 6. OcHOBBI cIeIHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CHEUUAIBHOW TEOPUU OTHOCUTEIBLHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl. [IpeoOpazoBanusi  JlopeHria.
YcioBue npuYMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHU U COKpAIICHUE JJTHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUeN U UMITYJILCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MOKOSI.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3apSIKEHHBIX YaCTHIL.

Y4eHNYeCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIyJbCa W DHEPIUM  PEISATUBUCTCKUX  YacTll (IO
dboTorpadgusiM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Pasznen 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBeCHOE TEIJIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YE€PHOTO Tena).
3akoH cmemeHust Buna. I'nnoresa [1nanka o kBaHTax.

®DOTOHBI. DHEPTHUs U UMITYJIbC (POTOHA.

dorordpdext. Ompitel A. I'. CroneroBa. 3akonbl hoTodPdekra. YpaBHEHHE
DitamreitHa 11t potoaddexra. «KpacHas rpanuinay pororddexra.

JlaBnenue cBera (B UYAaCTHOCTH, [IaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllyto moBepxHOcTh). OmbiTel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yacTull. Bonnel ne bpoird. J{nuna BosHb 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYyLIeHca vactulbl. KopmycKymispHo-
BOJIHOBOU Jyanu3Mm. [udpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEAeIEHHOCTEN
['eitzendepra.

TexHHYeCKHEe YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanre 3ak0HOB BHEITHETO (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJAHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyM.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrossaaon [lmanka Ha ocHOBe HcciienoBanus Gororddekra.

HccnenoBanrie 3aBUCUMOCTH CUJTBI TOKA Y€Pe3 CBETOIUO] OT HAMPSHKEHUS.

Tema 2. @usuka amoma.

OnbITEl 1O KCCIEIOBAHHUIO CTpOeHUs aToMma. IlnaHerapHas Mojenb aToMma
Pesepdopna.

[Toctynater bopa. M3nyyenue u nornomierre (pOTOHOB MPHU MEPEX0ie aToMa
C OZHOTO YPOBHS DHEPIUU HA IPYIOi.



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0pOJIa.

CrnoHTaHHOE U BBIHYKJICHHOE U3yueHue cBeta. Jlasep.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmuKym.

Habnrogenue IMHEH4aToro CuexTpa.

HccenmenoBanne CreKTpa pa3peKeHHOT0 aTOMAapHOIO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY.

Hyxnonnass mogens snpa [eiizenOepra—MBanenko. 3apsg siapa. MaccoBoe
qucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aunbda-pacnaja. OJNEKTPOHHBIA M TO3UTPOHHBIA OeTa-
pacnan. I'amma-usiyyeHue.

3akOH pPaANMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B MPHUPOJE.
CBONCTBa MOHHU3UPYIOLIETO H3Iy4CHMs. BIusgHME pATMOAKTUBHOCTH HA >KUBBIE
opranu3Mbl. EcrecTBeHHbIN POH n3inydenus. Jlozumerpusi.

DHeprus CBs3M HYKJIOHOB B sipe. Anepubie cuibl. Jlegekt macch sapa.

Anepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPrETUKH.

Mertonap! perucTpanvy U UCCIIEIOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaJIbHbIE B3aUMOJICUCTBUSA. bapuoHBI, ME30HBI UM JICNTOHBI.
[IpencraBnenne o CtangapTHO# Moaenu. KBapk-TiirooHHas MOAENb apPOHOB.

®usuka 3a npeaenamu CrtaHmaptHo Mojenu. TéMHas marepust U TEMHas
DHEPIUsl.

EnuHcTBO PU3nyeckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHYECKHE IIPOLIECCHI: TO3UMETP, Kamepa
Bunbcona, saepHBIi  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HAHCHAsl ToMOorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (GoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust 0eTa-4acTUl] aTFOMUHHAEM.

Pa3zgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOQU3HKH.



Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHOMHUHU. [IpUMEHMMOCTH 3aKOHOB (U3UKH JUISI OOBSICHEHUS TPHUPOIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HccieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIbI, PAAOTEIECKOIbI, BHEATMOC(EpHAst aCTPOHOMHMSI.

Bun 3Bé3gHoro HeOa. Co3Besnmus, sSpKue 3BE3NBI, IIAHETHI, X BUIUMOE
JIBUKCHHUE.

ConHeyHas cucTema.

Connue. ConHeuHast akTUBHOCTh. MicTounnk sHeprun CoiHIa U 3BE3 .

3BE3/bl, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMMma «CreKTpaibHbIN KJIacc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOM MOCIEI0BATEILHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTA. BHYyTpeHHEe CcTpoeHue
3BE311. COBpEMEHHBIE MPEICTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mineunsiii [lyte — nama I'amaktuka. [lonmoxenne u aBmwxkeHue CoyHUA B
['anmaktuke. Tunel ranaktuk. Pagnoranaktuky m kBazapbsl. UEpHBIE ABIPHI B SApax
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajmakTuk.
Teopus bonpioro B3psiBa. PeMKTOBOE U3ITyUYEHHUE.

Macmrabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenust 3B€3qHOr0 HEOGa HEBOOPYXKEHHBIM TJIA30M C HCIOJIB30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JIJIs1 OTIPE/IeTICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB
HAa KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJyIIapus WU SIPKUE
3BE3/ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3AHBIX
CKOIUICHUU.

Pu3nvecKuil NPaAKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIUYUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENIBHBIX MTPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHHUI (PHU3NYECKUX BEITHYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeieHME  KOCBEHHBIX U3MEPEHUM, HWCCIEIOBAHUM  3aBUCUMOCTEUN
bu3nUecKkux BETUYHMH, NPOBEpKA MPEHJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTUYECKHMX  pas3leiax «YUYEHUYECKUUA  OKCIIEPUMEHT,
n1abopaTopHbIe pabOTHI, TPAKTUKYM).

O06o0maroniee NOBTOPEHUE.



O0o0uIeHNEe U cUCTeEMaTU3alus COJEp KaHUsl pa3lesioB Kypca «MexaHukay,
«MonekynspHas puznka U TepMOIUHAMUKA», « DIEKTpoauHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
busnka», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B SKOHOMHUYECKOM, TEXHOJIOTHYECKOH,
COLIMAJILHON M ATHYECKOH chepax NedaTeIbHOCTH YeIoBeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAyYHOW KapTHHE MHUPA, 3HAUECHUE ONMMUCATEIbHOM,
CUCTEMATH3UPYIOIIEH, OOBSCHUTEIBHOW U TMPOTHOCTHYECKON  (QyHKIUI
busnyeckoil Teopuu, posib GU3NIECKON Teopruu B POPMHUPOBAHUU MPEICTABICHUIN
0 (u3MUYECKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KApTUHBI MUpPa B 0OIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

Me:xnpeaMeTHble CBSI3H.

Nzyuenne kypca ¢usuku yriyonéHHoro ypoBHs B 11 kiacce
OCYLIECTBIISIETCS C YUETOM COJEPIKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€l ¢ KypcaMu
MaTE€MaTUKH, ONOJIOTUH, XUMUHU, T€Orpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MENM 0008 HAYUHO20
nO3HaHUA: SBICHHWE, HAy4YHbId (DAKT, rumoresa, (u3MYecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOAECHHE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHUE,
MOTPEIIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: pelUIeHUE CUCTEMBl YpaBHEHHWW. TpPUTOHOMETpHYECKHUE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIE€CTBO. BEKTOPBI M HMX MPOEKUMU HA OCH KOOPJMHAT, CIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIMNA. [Ipu3Haku mNOMOOMST TPEYTrOJBHHUKOB,
OTIpeJIeJICHHE TUIONIAIN TIIOCKUX PUryp u o0béma Tel.

Buonocus: >nektpuyeckue SBICHUSA B JKUBOW MNpPUPONE, KoJeOaTeIbHBbIC
JNBWKEHUS B JKMBOM TIPUPOJE, SKOJOTUYECKHE PUCKU TPH MPOU3BOJCTBE
AJIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAIOIIEW  Cpensl,
yJIbTPa3BYKOBasg JUArHOCTUKA B MEJHUIIMHE, ONTUYECKUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJ], KPUCTAIIMYECKAs CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPHUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHblE MOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, 3JIEKTPOMAarHUTOB,
3JIEKTpOJIBUTATENb SIKOOM, reHepaTtop MEepeMEHHOro TOKa, MHIYyKIMOHHAs Ieub,
JMHUY 3JIEKTpONepeay, 3JI€KTPOABUraTelb, pajaap, paluonpuEMHHIK, TEJIEBU30D,
anteHHa, TtenedoH, CBU-meub, ynbTpa3ByKOBas JIUATHOCTUKA B TEXHHKE,



NPOEKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJMHEYHasi OaTapesi, CIyTHUKOBBIE
IPUEMHHKH, sJIEPHAsA DJHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJbTaThl OCBOCHHS YyuyeOHOro mnpeamera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITOCOOHOCTH OOYYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YOEKIECHHI, COOTBETCTBYIOUIUX
TPaJAMIIMOHHBIM IEHHOCTSIM POCCHICKOTO 0O0IIeCTBa, paCHIMPEHUE KU3HEHHOIO
OMbITA U OMbITA AEATEIBHOCTU B IPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPakIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXKIAHCKOM  TO3ULIMM  OOYYalOIIETOCs  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUIICKOTr0 00I11eCTBa;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIbBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIIecTBa, Yy4YacTBOBaTh B CaMOYIpaBJICHUU B 00pa3oBaTEIbHOU
OpraHu3aluy;

e YMEHHE B3aUMOJCUCTBOBAaTH C COLUUAIBHBIMU  WHCTUTYTaMHU B
COOTBETCTBHHM C UX (PYHKIIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTApPHOW U BOJIOHTEPCKOU NESATENBHOCTH.

NAaTPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHWE K TOCYAAapPCTBEHHBIM CHMBOJIaM, JOCTHKCHUAM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHUS;

e CHOCOOHOCTH OLICHMBATh CUTYAIMI0O U MPUHHUMATh OCO3HAHHBIC PEILICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOT0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYAsg HCTETUKY HAYyYHOIO
TBOPYECTBA, MPUCYIIETO PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3UKONW ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiel mpodeccuu B peain30BhIBATH COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHHIO W CaMOOOpPa30BaHUIO B
o0nacTi GU3HKHU Ha TPOTSHKEHUU BCEH KU3HH.

IKOJIOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAHUE TJI0OAIBHOIO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

IUIAHUPOBAHUE M OCYIICCTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa JAESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (U3UUECKON HAYKH;

OCO3HAHWE IEHHOCTH HAy4YyHOH AEsATENbHOCTH, FOTOBHOCTh B IpoLEecce
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENFHO  (OpMyIHMpOBaTH U aKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU ACATCIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYEeCKUX SIBJICHUSX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIOLTUXCS
MaTepPHUaAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU TOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJTHATH pPabOTy B  YCJIOBHUSIX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBbIe ucciaenoBarejbCKHe 1eHCTBUA:

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU U METOJIaMHU
buznueckoil HayKu;



BJIAJETh HaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKOH | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3UKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY TIOMCKY METOJOB peIieHus 3amad  (pU3HIeCcKOoro
COJIepKaHMsl, IPUMEHEHHUIO PA3JIMYHbIX METO/IOB IMO3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTH IO IOJYYEHHUIO HOBOTO 3HAHUSA, €ro
WHTEPIpPETANN, MPEOOPA30BAHUIO U PUMEHEHUIO B PA3INYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIe TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIACTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIIBUTaTh TUIIOTE3Y €€ pElICHUs, HaXOIUThb ApPTyMEHThI  JUJIs
JIOKA3aTeNbCTBA CBOMX YTBEPIKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJU3UPOBAaTh IIOJYYEHHbIE B XOJI€ PELICHHS 3aJaud pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUH PUBUKH;

JlaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HAaHHWS 1O (QU3UKE B TPAKTUYECKYIO OOJACTh
KA3HEICATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX YUEOHBIX MIPEAMETOB;

BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIbHBIE MOJXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33a/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJETh HAaBbIKAMH MOJYy4YE€HUS HUHPOPMALMHU (PU3UUECKOrO COIAEPKAHMS
U3 HWCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBISTH MOWUCK,
aHalli3, CUCTEMAaTU3allMi0 M UHTEPIpPETalni0 MHPOPMALUU pa3IHMuHBIX
BUJIOB U (DOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJIB30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUA B  PEIICHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady C COOJII0JIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAaHMSI B PAa3IMUYHBIX (popmMarax c
yu€TOM Ha3HayeHWs: WHGOpMalMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHE Ha YypoKax (U3UKHM U BO BHEYPOUYHOMH
JeSITEIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MDIUKTHBIX CHTyalllii W CcMsr4arh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaThb W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VHIMBUIYAJIbHON padoThI;

BbIOMpaTh TEMATUKYy U METO/bl COBMECTHBIX ACUCTBUNA C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh IIEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTAaBJIATH IUIaH
NEHCTBUM, pacpeaesaTh pojid ¢ y4ETOM MHEHUI YYaCTHUKOB, OOCYKIaTh
pe3yJIbTaThl COBMECTHON padOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJaJa M KaXJOTO YYaCTHHKA KOMAaHIbI B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE TPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOIN 3HAUUMOCTH;

OCYILECTBISATh TO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTyallusiX,  MOpPOSBISATH  TBOPYECTBO M BOOOpaxkeHHWe,  OBITh
UHUIMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO  OCYIIECTBIIATh  ITO3HABATENIBHYIO  JESATEIBbHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUM, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHHUS MPAKTUYECKONW padOThl C YYETOM HMEIOITUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTECHUH;

JlaBaTh OLICHKY HOBBIM CHUTYaIIHsIM;

paclMpATh paMKM  y4yeOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHUIO JIPYAHMIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAaIlMsIM, BHOCUTh KOPPEKTUBBI B IESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABATEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB U
OCHOBaHUI;

UCITOJIB30BaTh TPHUEMBI pedieKcHu MJisi OICHKA CUTyallud, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INPHUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PEe3yJIbTAaTOB
JICATEIILHOCTH;

MPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHMMATh MOTHBBI M ApPryMEHTBHI JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MPU3HABaTh CBOE MPABO U MPABO APYTHX HA OLIUOKH.

B mpomecce AOCTHKEHUS JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O00y4YaroIIUXCs

COBEPIIEHCTBYETCS AMOLMOHAJIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

HYMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HYMOIIMOHANILHOM cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIIOYAIONIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM HM3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIIECH CTPEMIICHUE K JOCTHKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHE JIEHCTBOBATh, UCXOJIA U3
CBOHMX BO3MOXKHOCTEIH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh MOHUMATh  AMOIMOHAILHOEC
COCTOSIHUE JPYTHX, YYWUTHIBATh €ro TPH OCYIICCTBICHUH OOIICHMSI,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIBHBIX ~ HaBBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTH  BBICTPAWBATh
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THTHCS, TPOSBISITH WHTEPEC H
paspemarb KOH(IUKTHI.

[TPEAMETHBIE PE3VJIbTATDBI



K xonny oOyuenuss B 10 knacce mpenMeTHble pe3ysbTaThl HAa YriyOJI&éHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YYAIOIINXCS YMEHUM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax esTeIbHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAy4yHON KapTUHE MUPA,
3HaYCHHE OINUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIMHA  (DU3UYECKON TEOpUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUYECKON TEOpHUH B
dbopMHUpOBaHUU MTPEACTABICHUN 0 (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL NPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOLIECCOB (SIBJIEHUI): HWHEpLHUANbHAs CHUCTEMA OTCYETA, AOCOJIIOTHO
TBEpIOE TEJO, MATEpHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOO/IHOE TmMajJieHue, abCoNIOTHO ymopyras nedopmanus, abCONIOTHO
yIpyroe u abCOMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJICNIU ra3a, KUJKOCTH
U TBEPAOro (KPUCTAILIMYECKOTO) TeNa, UACATbHbIN ra3, TOUCYHBIN 3aps/l,
OTHOPOJHOE JJIEKTPUUECKOE TI0JIE;

pasznyath yCJOBUSl (TpaHUIIbl, O0JACTH) MPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOONINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOLECChl U  SABJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABWKEHUS, (HOPMYJIbl KUHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumess 1jis CKOPOCTH M TEepeMeElIeHus,
3akOHbl HprOTOHA, TpUHLMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOMN
SHEPI'uM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW SHEpPTruu,
yCIIOBUSI paBHOBECHS TBEPJOTO Teia), MPU OTOM HCIOJIB30BATh
MaTEMaTHU4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB: MpeoOpa3zoBanuii ["anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHMS HMIYJIbca U
MEXaHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAM3UPOBATh M OOBSICHATH TETIJIOBBIC MPOIIECCHI U SBJICHHS, UCTIOIL3YS
ocHoBHble mojoxkeHuss MKT wu 3akoHBI MOJIEKYJIsApHON (U3UKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS HWJCAIBHOTO Ta3a CO CpeaHen
KUHETUYECKOM HDHEPrUEr TEIJIOBOTO JBUKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BELIECTBA CO CPEIHENM KHUHETUYECKON
DHEPrUEU TEIJIOBOrO JIBMKEHUS €r0 YacCTHUIl, CBA3b JIABJICHUS UIACAIBHOTO
raza C KOHUEHTPAMEW MOJIEKYJ W €ro TEMIIEPATypOW, YPaBHEHHE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJWHAMUKH, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTEeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUs1 Menaeneea—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SBJICHUS, HCIOJIbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOJMHAMUKHU (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKO0H Kynona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TIOJIA, MNPUHLMII CYNEPIO3ULIHH 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBHMS NPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)X€ IPAKTUYECKH BAKHBIE COOTHOLIEHHWA: 3aKOHbI OMa JuId ydacTka
ey WU JJId 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npasuia Kupxroda, 3akonsl @apazes A1 31eKTPoIu3a);

ONKCHIBATH (PU3NYECKHUE TMPOLIECCHl U SIBICHUS, HCHOJb3YysS BEIUYUHBI:
IIEpEMEIICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CHWJIbI, JaBJEHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas dSHEprus, padoTa CUIIbl, LEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIAa YIPYTOCTH, CHJIA TPEHHUs, MOIIHOCTD,
DHEPrus B3aUMOJEHUCTBUS Tena ¢ 3eMi€éil BOMM3M €€ MOBEPXHOCTH,
HEeprus ynpyrod nedopmanuyd NPYKUHBI, KOJMYECTBO TEIUIOTHI,
abcoyIoTHAsI TeMIieparypa Tena, paboTa B TE€pMOJMHAMUKE, BHYTPEHHSSA
SHEPrus WACAIBHOIO OJHOATOMHOIO rasza, paboTa HIealbHOrO Tasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TENMIOBOTO
JBUTATEJIS; IEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIPsHOKEHHOCTh  TOJIST TOYEYHOTO 3apsiia WM 3apsDKEHHOTo IIapa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHIMAI 3JIEKTPOCTaTUYECKOTO MOJIH,
Pa3HOCTh  IOTEHIMANOB, JJEKTPOABIKyLIas CWja, CWiIa  TOKa,
HaIpsHKEHUE, MOIIHOCTh TOKAa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C IMOCIEAO0BATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHSI AIEKTPUIECKOTO MO
KOHJIEHCATOpa;

OOBSACHATb  OCOOEHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SIBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHE YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIDKeHUE, MudPy3usi, ucrnapeHue,
KHUIIEHUE U KOHJEHCALWs, IUIaBICHUE U KPUCTAJUIM3alusl, HallPaBJIEHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIIMATBHOCTh TOBEPXHOCTHU
3apsKEHHOTO TPOBOTHUKA;

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUUHBI OT
IpyrOM C  HWCHOJIb30BAHMEM  IPSAMBIX  W3MEPEHUM, TIPU  OTOM
KOHCTPYMpPOBATh YCTaHOBKY, (PUKCHPOBATh pE3YyJbTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TPaPUKOB C YUYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHNH, JENaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJAUTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BBIOMpPATh ONTHUMAIbHBIA METOJl U3MEPEHUs, OLEHUBATH a0COJIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH OMBITHI IO MPOBEPKE MPEIIOKEHHON TMIIOTE3bI: MIIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY, aHAIIM3UPOBATh
MOJYYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMAJIOKEHHOU
TUIIOTE3BI;

coOJII01aTh TpaBuiia 0€30MacCHOr0 TPyJa IPH MPOBEACHUU UCCIIEIOBAHUN
B paMKax y4eOHOro OKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIa0OpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJayd C SBHO 3aJlaHHOM M HEABHO 3aJIaHHOM
(bu3MYEeCcKOl MOJENbI0: Ha OCHOBAHWM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJENM, OTBedaroued TpeOOBaHUSIM 3ajlaud,
OpUMEHATH  (OpPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUil NpH HCHOJIb30BAHUM MATEMaTUUYECKHMX METO0B
peuieHus 3a1ad, MPOBOJANUTH PacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATh METOJbl PEIICHUS C
Y4ETOM IMOIYYEHHBIX PE3YJIbTATOB;

pelaTth KayeCTBEHHbIE 3a/Jauyd, TpeOylollue MNPUMEHEHUs] 3HAHUW U3
pa3HBIX pa3leNoB Kypca (PU3MKH, a TAaKKe UHTErpaluy 3HAaHUM U3 IPYTrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3HYECKUEe SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLECCOB;

OPUBOJUTH MPUMEPHl BKJIAJAa POCCUWCKMX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE MPOIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBAThH MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHOMN
NEATEIbHOCTH YEJIOBEKa, CBA3AHHOM C (PU3MUYECKUMHU NPOLEcCaMu, C
MO3UIINHI AKOJIOTUUECKON O€30MaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIb30BAHNN, & TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pPa3BUTHS YEJIOBEYECKOrO
00I11eCTBa;



NPUMEHATH pa3jMyHble COCOOBl paboThl ¢ MH(pOpManuen (HU3NUECKOTro
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM Il TIOHMCKA, NepepabOTKU M NIPEIbsABICHUS Yy4yeOHOUW WU
HAy4YHO-MIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJNYUYEHHOWM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHYECKU
aHAIM3UpOBaTh  MOJy4daeMmMylo  HMH(pOpMalMiO W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWKW B  Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U y4eOHO-UCCIIET0BATENLCKUX padoT;

paboTaTh B TpyHNe C MCIOJIHEHUEM pa3jIMYHbIX COIMAJIbHBIX POJIEH,
IUTAHUPOBaTh pabOTy I'PYyMNIIbl, PAlMOHATIBHO PACTIPEACIATh AEATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyalMsIX, aJIeKBAaTHO OIICHWBATHh BKJAJ] Ka)XXJOTO U3
YYaCTHUKOB TPYIIIHI B PEIICHHE PAaCCMAaTPUBAEMON MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xoniy oOyuenusi B 11 knacce mnpenMeTHBIE Pe3yibTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

MOHUMATh POJb  (PU3HMKH B  AKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NeaTeIbHOCTH YeIoBeKa, POib U MECTO
(GU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpa, POJb ACTPOHOMHUHU B
NPAKTUYECKOM JIESITEIbHOCTM YENOBE€KAa U JaJIbHEWIleM Hay4HO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M TMPOTHOCTUYECKON (GYHKIMN (puznueckoid Teopuum —
ANEKTPOJUHAMUKH, CIELHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
¢bu3uKky, poib (puzmyeckod Teopurn B (GOPMHUPOBAHUU MPEACTABICHUI O
(bu3nUecKoil KapTHHE MHUPaA, MECTO (PU3MUECKON KapTHHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX NPEACTaBICHUI O IPUPOLE;
pa3nauuaTh YCJIOBUS NPUMEHHMOCTH Mojeied (u3nueckux Ten u
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DJIIEKTPUUECKOE M  OJIHOPOJIHOE
MarHuTHOE MOJI, TApMOHUYECKUE KOJIeOaHUsl, MAaTEMAaTUYECKUN MasITHUK,
WJICAIbHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJie0aTeNbHbBIN KOHTYp, TOHKas JIUH3a, MOJIeIel aToMa, aTOMHOTO Si7jpa U
KBAaHTOBOM MOJIC/IM CBETA;

pasznuyaTth ycioBHs (TpaHULbl, 00JIACTM) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OrpaHUYEHHOCTD MUCITOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AIEKTPOMATHUTHBHIE MPOLECCHl U SBJICHUS,
UCIIOJB3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUAIIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAyKuuMH, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JEMEHTE OJJIEKTPUYECKOM IIEMU CO CKOPOCTHIO
W3MEHEHHUSI  CUJIBI  TOKa,  TOCTyJaThl  CHEIUaJbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHINTEHHA);

aHAIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOIIECCHI U SBJICHUSI, UCTIONIb3YS
MOJIOKEHUS! ~ KBaHTOBOM  (u3uku  (ypaBHeHHE  OWHINTEHHA IS
dororddexra, mepBeld U BTOpoW mocTynatel bopa, mpuHIUD
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO M MACCOBOTO YHCEN W 3HEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacnaia);

OMUCHIBATh (PU3NUECKUE MPOIECChl W SIBJICHUS, HCIOJIb3ys BEIWYWHBI:
HaNpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTATUUECKOTO
MoJIsl, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABUKYIAS CUJIa CAMOMHIYKUIHWH, SHEPrUs MArHUTHOTO MOJIA
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs SHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U S1pa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUMA:
AJIEKTPOMArHUTHASL UHIYKIIUS, CAMOWHYKIMS, PE30HAHC, MHTEp(EepeHIIHS
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbortoanektpuueckuit 3¢dext (dhororddexrt), ampda- u Oera-pacmaabl
anep, raMMa-uslydeHue snep, (pu3nyeckue MPUHIUIBI CIEKTPATLHOTO
aHanu3a u padoThI Ja3epa;

ONpENEIIATh HAMPABJICHUE WHAYKIMM MAarHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopenna;

CTPOUTH M300paKeHUE, CO3JaBaeMO€e IIIOCKUM 3€pPKajioM, TOHKOM JIMH30,
Y PacCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATralolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSACHEHHS (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJTaKTHUUYECKOU
cpeje; ABMKEHUS HEOSCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOM;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH C
WCIIOJb30BAaHUEM TMPSAMBIX HW3MEPEHUN, MpPU STOM KOHCTPYUPOBATh
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONW 3aBUCHMOCTU



¢usznyeckux BeMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEeHHUH, JenaTh  BBIBOJABI 1O  pe3yjibTaTaM
UCCIICIOBAHMS,

MPOBOJUTH KOCBEHHbIE M3MEpPEHHUs (U3MUYECKUX BEIUYUH, MPU ITOM
BBIOMpPATh ONTHUMAJIbHBIA METOJlT U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
IPOBOJUTDH OMBITHI 10 MPOBEPKE MPEIOKESHHON TUIIOTE3bI: MIIAHUPOBATH
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIILHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U JelaTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3bI;

OTKCHIBaTh METO/bI OTYYEHHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia OE30MaCHOTO TpyJa MPU MPOBEACHUU HUCCIICIOBAHUI
B paMKax ydeOHOro »HKCIHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IMPOEKTHOM JI€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIBHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pelar pacy€THhIC 3aJayd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbI0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BbIOMpATH
¢usznyeckue MOJENH, OTBEYarolMe TpeOOBaHUSM 3a/ladd, NPUMEHATH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUMN
OpU  WCIONB30BAHMM MAaTEMATUYECKUX METOJOB PpEUICHHsS 3ajad,
POBOANUTH PAcu€Thl HA OCHOBAaHMH MMEIOIIUXCS TaHHBIX, aHAJTM3UPOBAThH
pe3yabTaThl U KOPPEKTUPOBATh METO/ABI PEIICHUSI C YUETOM IMOIYYECHHBIX
pe3yJIbTaToB;

peliaTth KayeCTBEHHbIE 3a/auyd, TpeOyloulMe MNPUMEHEHHUs] 3HAHUW U3
pa3HBIX pa3aeNoB Kypca PU3UKH, a TAKKE WHTETPAIMN 3HAHUN U3 PYTHX
IPEIMETOB ©CTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJIEHUI ¢ OOPOi Ha N3YUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETUYECKHWE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
IPUHIIUATIOB PabOThl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TMPUMEPHl BKJIaJa POCCHUMCKUX U 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOICTBEHHON
JIESITEIbBHOCTH 4YeJIOBEKa, CBA3aHHOM C (PU3MYECKUMH IpolieccaMu, C
MO3UIMI 3KOJOTHYECKON 0€30IacHOCTH, MPEACTABICHUH O pallMOHaILHOM
IPUPOJIOTIOIB30BAaHUH, & TAKXKE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKM M TEXHOJOTMHA JUIs JaJbHEUIIEro pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMIECKOTro
COJEP)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HMH(POPMAIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH(DOPMALIMOHHBIE
TEXHOJOTHM JJii TIOMCKA, TepepadOTKU U TMPEAbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMalK, CTPYKTYPUPOBAHUSI U UHTEPIIPETALIUN
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX HMCTOYHUKOB, KPUTHUECKU
aHAJIM3UpOBaTh  MOJy4YaeMyr  HMH(OpMalMiO M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJli3a UCTOYHUKA HH(POPMAIIUH;

MPOSIBIISTH OpraHU3aIMOHHBIC U MO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUHW B Ipoliecce
BBITNIOJTHEHUSI IPOEKTHBIX U yUEOHO-UCCIEI0BATENLCKUX padoT;

paboTaTh B TPYMIE C HCIOJIHEHHWEM pA3IMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIATH ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBATHO OIICHWBATh BKIJAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIBI B pEUICHHE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyaylien npohecCUuOHAIBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacon
Ne HanmeHnoBaHMe pa3aeioB U TeM JyekTpoHHbIE (IU(PPOBLIE)
Kontpoabubie IIpakTnueckue
n/n NMPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Paznea 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
1.1 Hayunslii MeTOZ O3HAHUS TPUPOBI 6 https://m.edsoo.ru/PC1GBZ1VT
Hroro no pazneny 6
Pa3znen 2. MEXAHUKA
2.1 Kunematuka 10 1 https://m.edsoo.ru/BKXFFBIA7
2.2 Jnnamuka 10 https://m.edsoo.ru/EMEIYTESH
2.3 Craruka TBEpAOIO TENa 5 1 https://m.edsoo.ru/LEOIUJW58
2.4 3aKOHBI COXPAHEHHS B MEXAHUKE 10 1 https://m.edsoo.ru/IPPU75ZCZ
Hroro no paszneny 35

Paznen 3. MOJIEKVYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1 https://m.edsoo.ru/GFRCERILS
3.2 Tepmoannamuka. TennoBbsie MalIMHbI 20 1 https://m.edsoo.ru/HD3D80Q61
A . D
3.3 FPETATHBIC COCTONHI BEMECTRa. Toasonhe 14 1 https://m.edsoo.ru/ITWB97NGVP
Tepex0/1bl
Hroro no pazneny 49
Paznen 4. JIEKTPOJAUHAMUKA
4.1 DNEKTPUUECKOE M0JIE 24 1 https://m.edsoo.ru/LFUQRIRSA
4.2 [ToCcTOAHHBIN IEKTPUUECKUN TOK 24 1 https://m.edsoo.rt/ WKWILIEVW?2
4.3 Toxku B pa3nuyHBIX cpenax 6 https://m.edsoo.ru/VLX14U83A




Hroro no pazneny 54
Pazznen 5. DUSHUECKHM TIPAKTUKYM

5.1 Du3nYeCKUil MPaKTUKYM 16 16 https://m.edsoo.ru/A4JWDVJ97
Hroro no pazgeny 16
Pe3epBHOE Bpems 10 https://m.edsoo.ru/STRFLE9A2
OBUIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME




11 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 4acoB

DJIeKTpoHHbIe (LM (poBbIE)

Ne /i Kontpoabnbie  IlpakTuueckue
NMpPoOrpaMmblI Beero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoThI
Pazgen 1. 9JIEKTPOJIUHAMMUKA
1.1 MarautHoE 11051€ 14 https://m.edsoo.ru/SPRHOWUIIL
1.2 DJNIeKTpOMarHuTHask UHIYKIUS 13 1 https://m.eds00.ru/VQQ38UZXC
Hroro no pazgeny 27
Pa3znen 2. KOJJEBAHUS U BOJIHBI
2.1 Mexannyeckue KoueOaHus 10 https://m.edsoo.ru/YOUAG69FNZ
2.2 DNEeKTPOMarHUTHbHIE KOJIEOaHUS 15 https://m.edsoo.ru/ALLBYV2CT
MexaHn4yeckne U dJIEKTPOMarHUTHBIC
2.3 10 1 https://m.edsoo.ru/RYENOYIC5
BOJIHBI
24 Onruka 25 1 https://m.eds00.ru/OBLJ6N69R
Hroro no pazgeny 60

Paszea 3. OCHOBBI CIIEIIUAJILHON TEOPUU OTHOCUTEJIBHOCTH

3.1 Ocnossl CTO 5 1 https://m.edsoo.ru/HCX8YPUV4
Hroro no pazneny 5
Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHO-BOIHOBOM Ayannu3m 15 https://m.eds00.ru/S400GCWUJ
4.2 ®dusnka aToma 5 https://m.edsoo.ru/Z1J435GQC
43 usitia ATOMHOr0 57pa i JEMEHTAPHBIX 5 https://m.eds00.ru/Q4WLMHSOT

YACTHIL




Uroro no pazgeny 25

Pazpen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKHU
5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 12 ‘ ‘ https://m.edsoo.ru/RPXWEWN4N

Hroro no pazneny 12

Pazgen 6. PU3HUECKHI MIPAKTUKYM

6.1 DuU3NYECKU MPAKTUKYM 16 ‘ 16 ‘ https://m.edsoo.ru/EL9A1AJIF

Htoro no paznemny 16

Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE

Cucremaruzanus U 00001IeHne
7.1 HPEAMETHOTO coﬂeP}KaHHfI 1 OTblTd 15 https://m.edsoo.ru/PSCGRX7TW

JESTSIIBHOCTH, IPHOOPETEHHOTO TTPU
u3ydeHuu kypea ¢pusuku 10 — 11 kmaccos

Hroro no pazneny 15

PeszepBHoe Bpems 10 https://m.edsoo.ru/E65RY9XI.B

OBIIEE KOJIMYECTBO YACOB I10 170 4 16

[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

®uszuka — pyHIaMeHTaIbHas
HayKa O Ipupojie

KoaudecTBO 9acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3yYeHUS

DJIeKTPOHHbIe HH(PPOBBIE
o0pa3oBaTe/IbHbIE pecypChl

https://m.edsoo.ru/4GD12L.71X

Hayunsblii MeTOI TO3HAHUS U
METO/Ibl UCCIIEI0BAHUS
buznYeCKuX SIBICHUN

https://m.edsoo.ru/47JULOI1Y

OKCHEpUMEHT U TEOpUs B
nporiecce MO3HaAHUS TPUPO/IBL.
HabGmronenue u sKCriepuMeHT B
duzuke

https://m.edsoo.ru/RV2VFEZL6

CrniocoObl u3mepeHus GpU3NIEcKux
BCJIMYHUH

AOCOII0THAS U OTHOCHUTEIIbHAS
MOTrpeIIHOCTHU I/ISMepeHI/Iﬁ
(I)I/IBI/I‘IGCKI/IX BCINYHH

MopnenupoBanue B ¢pusuke. Ponb u
MecTo (pU3MKH B POpMUPOBAHUH
COBPEMEHHOM HAYYHOU KapTUHBI
MUDA, B IPAKTUYECKON
JESATENBHOCTH JIIOJEH
MexaHnueckoe IBUKEHHE.

CucremMa oTcyera.
OTHOCUTEIBHOCTh MEXAHUYECKOTO

https://m.edsoo.ru/BKMS7EYO5

https://m.edso0o0.ru/K3LOQI3CFT

https://m.edsoo.ru/85PJ5YR4H

https://m.eds0o0.ru/QUQYCWDZP




10

nerxenus. [Ipsmas u odpatHas
3a/1a4d MEXaHUKHU

Pannyc-BexkTop MarepuaibHOM
TOYKH, €ro MPOEKIIUU Ha OCU
KoopauHar. Tpaekropus.
ITepememienue. Cxkopocts. Ux
MPOEKIIMU HA OCH KOOPAUHAT
PaBHOMepHOE NpAMONTHHEWHOE
neuxenue. ['papuyeckoe
OIHMCaHNE PABHOMEPHOTO
IPSIMOJIMHEHHOTO JBUKCHUS
CroxxeHue nepeMenieHnii u
ckopocteil. Pemenue 3amau

https://m.edsoo.ru/PEU6JZ20QE

https://m.edsoo.ru/ZNKXPSMEF

11

HepaBHOMepHOE 1BH>KEHHE.
MrHoBEHHasi CKOPOCTb.
VYckopenue. [IpsamonuneitHoe
JBUKEHHE C TOCTOSTHHBIM
YCKOPEHUEM

https://m.edsoo.ru/YKQTQRS20

12

I'paduueckoe onucanme
Hp;[MOJIHHGfIHOFO JABHUKCHUSA C
IMOCTOAHHBIM YCKOPCHHUEM

https://m.edsoo.ru/N321FH2L 1

13

CBobosHoe najzeHue. Y cKopeHue
C¢BOOOIHOTO ITaJICHNUS.
3aBUCHUMOCTh KOOP/IMHAT,
CKOpPOCTH, YCKOPEHHS OT BPEMEHHU
U UX rpaduku

https://m.edsoo.ru/UYVYXC8ID

14

JIBukeHue Tena, OpOIIeHHOTO O]
YIJIOM K TOPU3OHTY

https://m.edsoo.ru/W6BS8TSPKM




15

KpuBonuneliHoe 1BU>XEHUE.
JIBM>KEHUE 110 OKPYKHOCTH.
YrioBas v JINHEWHAsI CKOPOCTb.
IIepuon u yacrora.
LlenTpOoCcTpEMUTENBHOE U TTOTHOE
YCKOpEHHUE

https://m.edsoo.ru/SGZQQF5H2

16

17

18

KonTtponbHast pabora o Teme
"KunemaTtuka"

[TepBbrIif 3akoH HproTOHA.
NuepunanbHble CUCTEMBI OTCYETA.
[IpuHIIMIT OTHOCUTEIHLHOCTH
lNanues. HennepuuanbHble
CUCTEMBI OTCUETa

Cuita. PaBHOJIEHCTBYIOIIAS CUJIA.
Bropoii 3akon Herotona. Macca

https://m.edsoo.ru/DP1XR9HJI

https://m.edsoo.ru/SFO42H11.2

https://m.edso0.ru/2QC075VDL

19

B3anmopencreue ten. Tperuit
3akoH HproToHa

https://m.edsoo.ru/NAD4VZADH

20

21

22

[IpyuHIMN cynepno3uuuu Cuil.
Pemenue 3aga4 Ha npUMEHEHUE
3ak0oHOB HproTOHA

3aKOH BCEMUPHOIO TATOTEHUS.
OKBUBaJIEHTHOCTh
rPaBUTALMOHHON U HHEPTHOMN
MacChl

CuJia TSHKECTH M YCKOPEHUE
CcBOOOIHOTO MMaIECHUS

https://m.edsoo.ru/MQI163A50

https://m.edsoo.ru/AE40LUZYB

https://m.edsoo.ru/36LBC4ZQJ

23

JIBm>xeHne HeOeCHBIX Te U UX
HCKYCCTBEHHBIX CIIyTHUKOB.

https://m.edsoo.ru/F756CAPFB




24

[TepBasi kocMHUYeCKasi CKOPOCTb.
3akonsl Kennepa

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

https://m.edsoo.ru/RV3SSWO08 1

25

Cuna tpenus. [lpupona u Buabl
CuJ TpeHus. [IBuxeHue B
JKUIKOCTH Y ra3e ¢ Y4ETOM CHUJIIbI
COIIPOTUBIICHHUS CPE/BI

https://m.edsoo.ru/UP3KXCTQU

26

27

28

Hasnenue. I'napocrarnueckoe
nasnenue. Cuna Apxumena

AOCOIIOTHO TBEPIOE TEIIO.
[ToctynarensHoe U BpaliaTeiabHOe
JIBIDKEHUE TBEPJIOTO Tesia

MOMEHT CHJIBI OTHOCUTEIBHO OCH
BpaIlcHUs. IIneyo cusl

https://m.edsoo.ru/SWDUEVCO2

https://m.edsoo.ru/UVIUYVE7Y

https://m.edsoo.ru/AY2DMXMKR

29

CrnosxeHue cuil, IpUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxecTn
Tesa. Y CIIOBUsI pABHOBECHS
TBEPAOro Tena. Buasl paBHOBeCUs

https://m.edsoo.ru/VFOEBAS878

30

31

32

Pemenue 3agau

KonTpomnpHas pabota mo Teme
"Tunamuka. CTaTuka TBEpOTO
Tena"

NMitynsc MaTepraibHON TOYKH,
CHUCTEMBI MAaTEPUAIIBHBIX TOYEK.
Ilentp Macc cucTeMsl
MaTepualbHBIX TOUeK. Teopema o
JBUKEHHUU LICHTPA Macc

https://m.edso0o0.ru/Q3QEPZXMR

https://m.edsoo.ru/4IHS90LZD

https://m.edsoo.ru/3PBMZ3HII




33

34

35

WimMmynbe CHITBI U ©I3MEHEHUE
MMITyJIbCa TeJla. 3aKOH COXpaHEHUs
HMITYJIbCA. PeakTuBHoOE JABHUXKXCHHUC

MOMEHT UMITyJIbCa MaTepHATbHOMN
toukd. [Ipencrasnenue o
COXpaHEHUHU MOMEHTA UMITYJIbCa B
HEHTPAIbHBIX MOJIAX

Pemenue 3amau

https://m.edsoo.ru/INJW80O116

https://m.edsoo.ru/CHS9DBR4I

https://m.edsoo.ru/2240257Z6M

36

Pabota cuiibl Ha MajioM U Ha
KOHCYHOM IICPCMCUICHUH.
I'paduueckoe npencrapnenue
paboThl cuibl. MOIIHOCT CHJTBI

https://m.edsoo.ru/B7N1YBPIN

37

38

39

40

Kunernueckas sneprus. Teopema
00 U3MEHEHNN KUHETHUECKON
SHEPTrun MaTepHaHLHOﬁ TOYKHN

IloreHuManbHbIE U
HENOTEHIMAJIbHbIE CUJIBI.
ITorenumaneHas 3Heprus. Bropas
KOCMHYECKasi CKOPOCTh

TpeTbs KocMUYeCKasi CKOPOCTb.
CBs13b pabOTHI HEMOTEHITMATBHBIX
CHJI C U3BMECHEHUEM MEXaHUYECKOU
SHEPIHH CUCTEMBI T€J. 3aKOH
COXpPAHEHHUSI MEXaHUYECKOMN
SHEPTUU

VYnpyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE
bepnynnu nis uaeanbHOU
JKUIKOCTH

https://m.edsoo.ru/N5SQCCI1EIM

https://m.edsoo.ru/BHTO9W4CQ

https://m.edsoo.ru/66P2WGWS4

https://m.edso00.ru/OIC610GS5F




41

42

43

KontponbsHas paboTa no reme
"3aKOHBI COXpaHEHUs B MEXaHUKe"

PazBuTue npeacraBieHuit o
npupoie TernoThl. OCHOBHBIC
nosnoxenus MKT. Tudbdyzus.
BbpoyHOBCKOE BH)KEHHE

Crpoenre ra3000pa3HbIX, )KAIKUX
¥ TBEP/bIX TEI. XapakTep
JIBIDKCHUS M B3aUMOJCHCTBHUS
YaCTHII BEIECTBA

https://m.edsoo.ru/SO90PC322

https://m.edsoo.ru/0ZTXY71SW

https://m.edsoo.ru/UX8FMV2CU

44

Macca u pazmepsl MOJIEKYJT
(aromoB). KosnuecTBo BelecTsa.
[TocTosiHHas ABoraapo

https://m.edsoo.ru/SFCL7ZUUO

45

46

Temneparypa. TemioBoe
paBHoBecue. [Ikana Lenscus

Pemenue 3amau

https://m.edsoo.ru/SDOFUFGIL

https://m.edsoo.ru/EGRV58D9F

47

48

49

Nneanbueiii ra3. I'a3oBbie 3aKOHEI
YpaBHenue Menneneena-
Knaneiipona. Pemenue 3agau

AbGcomoTHas TeMieparypa. 3aKoH
JlanbToHa

https://m.edsoo.ru/01MOXOV4B

https://m.edsoo.ru/7RAZ800OM4

https://m.edsoo.ru/27RGL3V1G

50

Hsonpoueccm B UACAJIBHOM Ia3€ C
INOCTOAHHBIM KOJITHYECTBOM
BE€IICCTBA

https://m.edsoo.ru/UQ9SUVODW

51

52

I'paduueckoe npeacrapneHue
M30TIPOIIECCOB: U30TEPMA,
n30x0pa, n300apa

OcHoBHoe ypaBHeHue MKT

https://m.edsoo.ru/W1HC88PJ4

https://m.edsoo.ru/E65TLSWXG




53

54

55

Penrtenue 3anau

CBs13b a0COTIOTHOI TeMIepaTypbl
TEPMOJMHAMHYECKON CHCTEMBI CO
CpeHel KHHETUYECKON SHEepruei
MOCTYNATENbHOTO TEIJIOBOTO
JBUKEHUS €€ YacTHUIl

O00011IEHNE U CUCTEMATHU3AIHS
3gagui o treMe "OcuoBsl MKT"

https://m.edsoo.ru/8U427HIY]J

https://m.edsoo.ru/N6ETZ0LDZ

https://m.edsoo.ru/EDM5SZTZCY

56

57

KonTtponpsHast pabora o Teme
"OcunoBbl MKT"

TepMoauHaMuyecKasi CUCTEMA.
3ajaHye BHEIIHUX YCIOBHM ISt
T/ cuctemsl. BHemnHue u
BHYTPEHHHUE TTapaMeTphI.
ITapametpsl T[] cuctemsbl Kak
CpeIHHe 3HAYCHUS BETUYHH,
ONMCHIBAIOIIUX €€ HA
MHUKPOCKOIIUYECKOM YPOBHE

https://m.edsoo.ru/LTSZA1JQ7

https://m.edsoo0.ru/4L636LXVZ

58

Hynesoe Hauano TepMOAUHAMUKH.

CamMonpou3BoJIbHas penaKcaius
TJI cuctemsl K TEMJIOBOMY
PaBHOBECHIO

https://m.edsoo.ru/LYMWVLJRP

59

60

Mopenb uieanpHOro ra3a B
TEPMOJIMHAMUKE. Y CIIOBUS
IIPUMEHNUMOCTH 3TOW MOJEIN
YpaBHenue Menneneena-
Knaneiipona u BeipaxkeHue st
BHYTPEHHEHN YHEPTUHN

https://m.edsoo.ru/FOQVOQKQS8

https://m.edsoo.ru/TZJUGWSMZ




61

Bripaxkenue aJisi BHyTpeHHEH
SHEPTrUU OJHOATOMHOI'O
UJIeabHOTO ra3a.
KBazucraruueckue u
HECTAaTUYECKUE MPOIIECCHI

https://m.edsoo.ru/L1XUZJSC7

62

63

64

DnemeHTapHas padboTa B
TepMoIMHaMKKe. Beruucienue
paboTsI 10 rpaduKy mpoiecca Ha
pV-nuarpamme

Temnonepenayua Kak criocod
WU3MEHCHHS BHYTPEHHEH SHEPTHU
TJ1 cucremsl 6e3 coBepIICHUS
paboTsl

KOHBCKHI/IH, TCIIOIIPOBOAHOCTD,
H3JTyUYCHUC

https://m.edsoo.ru/YHE1589A1

https://m.edsoo.ru/BDN5SGEKP7

https://m.edsoo.ru/QM4TI9ETS8

65

KonmuaecTBO TENIOTHI.
TenmoéMKOCTh Telna. Y IenbHas U
MOJISIpHASI TETUIOEMKOCTHU
BellecTBa. Y AeabHas TEeIoTa
CropaHus TOIUIMBA

https://m.edsoo.ru/RQASBF90Q5

66

Pacuér xonudecTBa TEIIOTHI IpH
TeIIoneperaye

https://m.edsoo.ru/B4NQ2B026

67

68

ITonstHe 00 aguadbaTHOM
npouecce. [lepBriil 3aK0H
TepMO)II/IHaMI/IKI/I

KonudaectBo Temnots u paboTa
KaK MEpbl U3MEHEHUsI BHYTPEHHEHN
sHepruu T/l cuctembl

https://m.edsoo.ru/SQXBMXFYN

https://m.edsoo.ru/59W3F1X49




69

BTtopoii 3ak0H TepMOJIUHAMUKHI
JUIsl PABHOBECHBIX U
HEPABHOBECHBIX ITPOLIECCOB.
HeoOpaTtumocTs IpupoIHBIX
IIPOLIECCOB

https://m.edsoo.ru/3BEBSKQ8G

70

71

[IpuHIMIIBI AEHCTBUS TEIIOBBIX
maruH. KITJ]

MaxkcumansHoe 3Hadenue KIIJI.
Huxn Kapno

https://m.edsoo.ru/Z25PJPKKU

https://m.edsoo.ru/QATEFSEOKO

72

73

74

Pemenne 3amau

DKOIOTrHYECKHE aCIIEKThI
HCIIOJIb30BAaHUS TEIJIOBBIX
neurareiei. TemioBoe
3arpsI3HEHUE OKPYKAIOIIEH Cpeibl

Pemenue 3amau

https://m.edso00.ru/0QIVD6XJT

https://m.edsoo.ru/ZIFEWQ2SV

https://m.eds0o0.ru/UYVVIT&78

75

O00011eHNEe U CUCTEMATU3ALIS

3HaHMUH 1o TeMe "TepMoauHaMuKa.

TemmoBeie MammMHbBL"

https://m.edsoo.ru/AGUQLW 1EB

76

77

78

KonrponbHas padora no reme
"Tepmoannamuka. TeroBbie
MaIIUHBI"

[TapooGpazoBaHue U KOHJIEHCAIHS.

Hcnapenue u kurieHue. Y aenbHas
TEIUI0Ta NapooOpa30BaHUS

HacpltieHHbIC ¥ HEHACHITIICHHBIC
napel. KauecTBeHHAst 3aBUCUMOCTh
IUIOTHOCTH U JIABJICHUS
HACBILICHHOTO T1apa OT

https://m.edsoo.ru/X4AG7PIJV]

https://m.edsoo.ru/W4505S1GQ

https://m.edsoo.ru/SIOXNZKD1




TEMIIepaTyphl, UX HE3aBUCUMOCTh
0T 00bEMa HACHIIIICHHOTO Tapa.
3aBUCUMOCTh TEMIIEPATYPBI
KUTICHUS OT JABJICHUS B JKUJIKOCTH

Bnaxxaocts Bo3ayxa. AOGCOMOTHAS

79 https://m.edsoo.rt/QRONGWOZS8
Y OTHOCHUTEIbHAS BIaKHOCTD

80 Pemenue 3amau https://m.edsoo.ru/PKAPBXZGT
TBépnoe Teno. Kpucrammueckue

81 1 aMopQHBIC TeNa. AHU30TPOTIHS https://m.edsoo.ru/YCMZ29JGZ
CBOMCTB KpPHUCTAJIIOB
[InaBrneHue u KpUCTAIIU3ALIUS.

82 Y nenpHas TejIoTa IUIaBICHUS. https://m.edsoo.ru/ WYHIC81KN
CyO6numarus
Hedopmaruu TBEpIOTO TENA.

83 PactsbierHe u cxatue. CIBHI. https://m.eds00.ru/96IUIDFRU
Mopnyins FOnra. Ilpenen ynpyrux
nedopMmaruit
TennoBoe pacmMpeHne KUIKOCTEN

84 M TBEJIBIX TeIl. AHIAPMOHH3M hitps://m.eds00.ru/1RI740Q0N
TEIUIOBBIX KOJIeOaHU 4acTHIL
BEILECTBA
[IpeoOpa3zoBanue YHEPTUH B

85 https://m.edsoo.ru/UUJQYTXYF
(ba3oBbIX epexoiax

86 YpaBHEHHE TEIUTOBOTO OaslaHca https://m.edsoo.ru/SCVIKKTMW

87 Pemenue 3anau https://m.edsoo.ru/2L7THENBQ2
IToBepXHOCTHOE HATSKEHUE.

88 Kanunnspueie sienenus. JlaBnenue https://m.edsoo.ru/Z9FYJNI4U

MOJ1 UCKPUBJIEHHON TOBEPXHOCTHIO




89

s)kusikoctu. @opmyna Jlamaca

O06001IeHNEe U CHCTeMAaTH3aIINS
3HaHUU 1O TeMe "ArperaTHble
cocrosiHus BemlecTBa. Da3oBbie
nepexomnl"

https://m.eds00.ru/V3TS29GT9

90

KontponbHast pabora o Teme
"ArperaTtHble COCTOSIHUS
BeliecTBa. PazoBbie nepexoibl”

https://m.edsoo.ru/BTES7DDIP

91

DneKkTpu3anus Ten u e€
IPOsIBJIECHUS. DINEKTPUUECKUI
3apsia. JIBa BU1a 2IEKTPUYECKUX
3apsoB. [IpoBoHUKY,
JUBJIEKTPUKU U ITOTYITPOBOIHUKI

https://m.edsoo.ru/ESVIQRBVX

92

93

94

DNeMEHTApHBINA ANEKTPUUECKUI
3apsi. 3aKOH COXpaHEHUs
AIIEKTPUYECKOTO 3apsaa
Bzaumopencreue 3aps10B.
Toueunsle 3apsbl. 3akoH Kynona

Pemenue 3amau

https://m.edsoo0.ru/QJTV6HK7Q

https://m.edsoo.ru/HM8AKQY47

https://m.edsoo.ru/XCFAV8SHK

95

96

97

Onektpuueckoe nose. Ero
JICUCTBUE HA DIIEKTPUUYECKHIE
3apsiabl

Hanpsx€HHOCTD 3JIEKTPUYECKOTO
noJisi. [1po6usiit 3apsin. Jlunun
HaIPsKEHHOCTH DJIIEKTPUYECKOTO
noJist. OTHOPOTHOE IEKTPUUECKOE
oJie

IloTeHIIMaTBHOCTD

https://m.edsoo.ru/EF3CUR72W

https://m.edsoo.ru/9KBCOFP9X

https://m.edsoo.ru/QJ4HEF4TR




98

99

3JIEKTPOCTATUYECKOTO TOJISI.
Pa3HocTh IOTEHIIUAJIOB U
HaIpsKEHUE

HOTGHHI/IaJ'IBHaﬂ OHEPIuA 3apsaia B
OJICKTPOCTATUYCCKOM IIOJIC.
HOTGHHI/IaJ'I SJICKTPOCTATUYCCKOI'O
I1O0JIA

CBs13b HaprDKéHHOCTI/I IIOJIA 1

Pa3HOCTH INOTCHIHAJIOB JJIA
QJICKTPOCTATHUYCCKOI'O I10JIA

https://m.edsoo.ru/YODNX8N9Z

https://m.edsoo.ru/3WNQFLP9Y

100

[IpuHnun cynepno3unun
ANEKTPUYECKHUX TOJEH

https://m.edsoo.ru/WS1GYR4I3

101

102

Pemenue 3amau

ITone Toueunoro 3apsna. [lone
PaBHOMEPHO 3apsHKEHHOU chepbl

https://m.eds00.ru/2630Y5063

https://m.edsoo.ru/BGX3JCTAQ

103

ITose paBHOMEPHO 3apsAKEHHOTO
o o0séMy mapa. [lose
PaBHOMEPHO 3aPSKEHHOMN
0ECKOHEYHOM MIOCKOCTH

https://m.edsoo.ru/L4L5W448T

104

105

106

IIpoBoHMKH B
IEKTPOCTATUYECKOM I10JI€.
VYcnoBue paBHOBECUS 3aps/I0B

JIMdIeKTpuKY ¥ OJTYIPOBOAHUKHI
B DJIEKTPOCTATUYECKOM I10JI€
Konpencarop. OnekTpoéMKOCTh
KOHJEHCATOpa. JIEKTPOEMKOCTD
IJIOCKOTO KOH/IEHCAaTOopa

https://m.edsoo.ru/6GVP71B38

https://m.edsoo0.ru/3G6DWKG21

https://m.edsoo.ru/GHLGD83X7

107

[TapannensHOE cOeAUHEHHE

https://m.edsoo.ru/60WN2ZDHS8




KOHACHCATOpPOB

IlocienoBaTeabHOE COEIUHEHNE

108 https://m.edsoo.ru/OZ9EPI4LY
KOHJICHCATOPOB
DHeprus 3apsKeHHOTO

109 prii 3ap https://m.edsoo.ru/SW376XS21
KOH/JIEHCATOpa

110 Penrtenue 3amau https://m.edsoo.ru/NLHAFISYY
JIBr>keHure 3apsiKEHHOW YaCTHUIIbI B

111 https://m.edsoo.ru/9PGVSYIWG
OJIHOPOJIHOM DJICKTPHUYECKOM T10JIe

112 Permenue 3agau https://m.edsoo.ru/UXI1USMXW
O00011IEHNE U CUCTEMATHU3AIUS

113 3HaHUM N0 TeMe "DIeKTpUIecKoe https://m.edsoo.ru/QCIRPYCGA
noie"
KonTtponpHas pabora no Teme

114 " " https://m.edsoo.ru/WRQGZBRF7

DIIEKTPUUYECKOE TI0JIE

Cuna toka. [1ocTOSIHHBIH TOK.
VYcnoBua cylnecTBOBaHUS

115 y htps://m.edsoo.r/LSLEAKUVS
MTOCTOSTHHOTO JIEKTPUUYECKOTO
TOKa
Ncrounuku Toka. Hanpsoxenue u

116 https://m.edsoo.ru/RUFC4YTDO
QJIC
3akox Oma g ydyacTka IElu.

117 LY H https://m.edso0.ru/64VZXZ2GP
DIIEKTPUUECKOE CONIPOTUBIICHUE
3aBUCHUMOCTh COITPOTUBIICHUS
OJIHOPOIHOTO IIPOBOIHUKA OT €TI0

118 JIHOPOAL poBOA https://m.edsoo.ru/KE2FEN35X
JUTMHBI U TITOIIA TN TIOTIEPEYHOTO
CEYeHUS
VY enpHO€E CONMPOTUBIIEHUE

119 https://m.edsoo.ru/Y4ZTZRZAI

BellecTBa. Perenue 3aqaqy




ITocnenmoBarenrsHOE,

120 MapajuiebHOE, CMEIIAHHOE https://m.edsoo.ru/VE37ERCK6
COCIMHEHHUE MPOBOJHUKOB
Pacuér pa3BeTBIEHHBIX

121 aNeKTpudeckux uenei. [IpaBumna https://m.edsoo.ru/OQH1PIPRF
Kupxroda

122 Pemenue 3agau https://m.edsoo.ru/LXRB618PO

1p3  DabOTa JMCKTPHHECKOrO TOK. https://m.edso0.ru/PLTTBZGPC
3akon Jxoyns —Jlenia

124 Permenue 3agau https://m.edsoo.ru/R6JHOGRY6
MOIIHOCTD 3JIEKTPUUYECKOTO TOKA.

125 TernoBass MOIITHOCTE, BEIZIEIsIEMast https://m.edsoo.ru/CONEPSIIH
Ha PE3UCTOPE

126 Pemienue 3agau https://m.edsoo.ru/90KODG7HY

127 SAC  BryTpenee https://m.edsoo.ru/MGCEWIVUL
CONPOTHUBIIEHUE UCTOYHUKA TOKA

jpg | OAioH Owa i nomoit https://m.edsoo.r/XQP3RIDK4A
(3aMKHYTO#) SJIEKTPUUYECKOM TETTH

129 Pemienue 3agau https://m.edsoo.ru/XDAVLS3JL

130 MoIiHOCTh UICTOYHHUKA TOKA https://m.edsoo.ru/OWH2Q5JOS

131 Kopotkoe 3ambikanue https://m.edsoo.ru/9WFHKYNVF

132 KoHnneHncarop B memu mocTOsSSHHOTO
TOKa

133 Pemenue 3agau https://m.edsoo.ru/52KZZJPDT
Pemienue 3agau o teme

134 "TToCTOSTHHBIN ANEKTPUYECKUI https://m.edso0.ru/5175121DC

TOK




135

136

137

Penrenue 3amad mo reme
"TToCTOSIHHBIN ANEKTPUYECKUI

TOK"

Penrenue 3amad mo reme
"[TocTOAHHBIN JIEKTPUUECKUT

TOK
O00011IeHE U CHCTEMATHU3AIINS
3HaHu# 1Mo TeMe "IlocTosHHBIN
SJIEKTPUYECKUM TOK"

https://m.edsoo.ru/DX6SFSQ5I

https://m.edsoo.ru/K835ESINT

https://m.edsoo.ru/WXUI1RUC5

138

KonTtponpHast pabora o Teme

"ITocTOSIHHBIN NEKTPUYECKUI

TOK"

https://m.edsoo.ru/7S4PGOQHP

139

140

141

DneKTpuyueckas MpoBOAUMOCTh
Pa3IUYHbBIX BEIECTB.
DIIeKTPUUECKHUI TOK B METaJJIaX.
CBepxnpoBOIUMOCTb

DNEKTPUYECKUH TOK B pacTBOPax U

pacIuiaBax 3JIEeKTPOJUTOB. 3aKOHBI
@apanes U1 JIEKTPOIU3a
DNEKTPUYECKUH TOK B ra3ax.
[Lmazma

https://m.edsoo.ru/DV219CC72

https://m.edsoo.ru/36L9OKOEE

https://m.edsoo.ru/MEDWMLCJ6

142

DIIEKTPUYECKUI TOK B BaKyyMe.
Baxyymubie mpr0Oopbl

https://m.edsoo.ru/HNIAJ5B73

143

144

DJIEKTPUUYECKUI TOK B
MOJTYITPOBOTHAKAX

[TomynpoBoiHUKOBBIE TPUOOPHI

https://m.edsoo.ru/56KAVJECB

https://m.edsoo.ru/EKLROQTDAX

145

Pu3NYecKuil TPAKTUKYM I10 TEME
"NU3MepeHune cuibl TOKa 1

https://m.edsoo.ru/Y15A50SQV




HAIPSDKEHUS B LIEIH TOCTOSHHOTO
TOKA IPH MOMOIIY aHAJIOTOBBIX U
U(PPOBBIX U3MEPHUTEITBHBIX
npubopoB" uiK "3HAKOMCTBO €
g poBoii 1aboparopueii mo
¢usuke. [Ipumepsl n3MepeHus
(HU3MYECKUX BEITMYHH TIPH
HOMOIIN KOMITBIOTEPHBIX
NATYNKOB"

146

Pu3n4eCKul NPAKTUKYM 110 TEME
"N3yueHrne HepaBHOMEPHOTO
JBUKEHHUS C LIEIIBIO OIIPEACIICHUS
MTHOBEHHOU cKopocTH"

https://m.edsoo.ru/CN3FHCY83

147

148

149

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3MepeHue yCKOpeHHUs Mpu
IPSAMOJIMHEHHOM
PaBHOYCKOPEHHOM JIBHJKEHUH 110
HAKJIOHHOM INIOCKOCTH'" WJIN

"UccnenoBanue 3aBUCUMOCTH ITYTH

OT BPEMEHH MpH
PaBHOYCKOPEHHOM JIBH>KCHHUU"

Pu3nYeCcKUui IPAKTUKYM 110 TEME
"N3MepeHne yCKOpeHus
CBOOOHOTO TaieHus" UITu
"N3ydyeHue NBHKEHUS Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

Du3NYeCKUu IPAKTUKYM I10 TEME
"N3yueHune nBUKEHUS Tema 1o
OKPY>KHOCTH C IIOCTOSIHHOH 110

https://m.edso00.ru/70Y40Y 610

https://m.edsoo.ru/87JADYSZ2

https://m.edsoo.ru/DY 1D4C16J
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MOJYJIFO CKOPOCTBIO" MITH
"HccnenoBaHue 3aBUCUMOCTH
nepuojia oopaieHusi KOHH4eCKOTo
MasiTHUKa OT €ro napamerpos"”

DuU3nYeCKUi MPAKTUKYM 10 TEME
"N3Mepenne paBHOJAEHCTBYIOIIEH
CWJIBI TIPY JBMKCHUH OpyCKa 10
HAKJIOHHOM TIOCKOCTH" WIIN
"IIpoBepka runoTe3bl 0
HE3aBUCUMOCTH BPEMEHU
JBUXKEHHS OpyCKa M0 HaKJIOHHOU
IUIOCKOCTH Ha 33JJaHHOE
pacCTOSIHUE OT €ro MaccChl"

https://m.edsoo.ru/ZTOFG6J4U

151

152

Pu3n4ecKuil IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOIIUX B
HpYKUHE U PE3UHOBOM 00paslie,
oT ux Aedopmarun" wim
"N3yueHne NBUKEHUS CUCTEMBbI
T€J, CBA3aHHBIX HUTHIO,
MEePEKUHYTON uepe3 NErKui 610K"

Pu3nYeCcKUui IPAKTUKYM 110 TEME
"U3mepenue korpuirenta
TPEHMSI 110 BEJIMUMHE YIIIOBOTO
Kod(puImeHTa 3aBUCUMOCTH
Frp(N)" unu "UccnenoBanue
JBUKEHHS OpycKa M0 HaKJIOHHOU
IJIOCKOCTH C TEPEMEHHBIM

KO3 PHULIHEHTOM TpeHHs" HITH

https://m.edsoo.ru/UL391C4QD

https://m.edsoo.ru/78PEFNYOAZ




153

"N3ydeHnue IBUKEHUA rpy3a HA
Bajly ¢ TpeHuem"

DuU3nYeCKui MPAKTUKYM 10 TEME
"UccnenoBanue ycioBuid
paBHOBecHsI TBEPAOIO Tea,
HMMEIOLIET0 OCh BpalleHus" uiu
"KoHCcTpynpoBaHuE KpOHIITEHHOB
U pacy€T CUJ1 yOpyrocTH" Wiu
"N3y4yeHue ycTOH4MBOCTU
TBEPAOIO Tea, UMEIOIETO
IomaAs onopsl"

https://m.edsoo.ru/MIOQT27R6

154

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3MepeHne UMIrysibca Tena mno
TOPMO3HOMY IIyTH" WK
"N3mMepeHue CUibl TATH, CKOPOCTH
MO/JIENIN SIIEKTPOMOOUIIS U
MOIIHOCTH CUJIBI TATH" WIIN
"CpaBHEHUE U3MEHEHUS UMITYJIbCa
TeJa ¢ UMITYJILCOM CHJIBI" MU
"HccnenoBaHue coXpaHEHUs
UMITyJIbCa MPU YIIPYTOM
B3aNMOJEUCTBUN" HITH
"N3mepeHne KNHETHYECKON
SHEPruu Tejia 0 TOPMO3HOMY

yTH

https://m.edsoo.ru/FZOCNRGTA

155

Pu3NYecKuil TPAKTUKYM I10 TEME
"N3yueHne n30TepMHUYECKOTO
nporecca (PeKOMEHI0BaHO
UCTIONIb30BaHue ITUPPOBOI

https://m.edsoo.ru/T66K4CKZG




naboparopun)" win "M3ydeHue
M30XOPHOTO Ipoiiecca" uin
"U3y4yenue n3zodbapHoro mporecca"
wiu "lIpoBepka ypaBHEHUS
cocTossHus"

156

157

DuU3nYECKUi MPAKTUKYM 10 TEME
"Usmepenue ynenbHOM
TEIIOEMKOCTH" HIIH
"UccnenoBanue nporecca
OCTBIBaHUS BelecTna' Wi
"UccnenoBanue agnadaTHOrO
npouecca" win "N3yuenue
B3aMMOCBSI3H YHEPTUU
MEXMOJIEKYISIPHOTO
B3aUMOJICUCTBUS U TEMIIEPATYPHI
KUMEHUS KUIKOCTEH"

Du3HYEeCKU IPAKTUKYM I10 TEME
"N3y4eHne 3aKOHOMEPHOCTEN
UCIIapeHUs KUIAKOCTEN" Uin
"N3mepeHue yaeabHOM TEenaoThl
raBieHus apaa" win "Usyuenue
CBOMCTB HACBIICHHBIX MTApOB" MU
"N3mepenue abCoMOTHON
BJIQXKHOCTH BO3/1yXa U OLIEHKa
Macchl IapoB B TOMELIEHUN".
Wzmepenue koapdurmenrta
MOBEPXHOCTHOT'O HATSKEHUS

https://m.edsoo.ru/PPBTS0U4D

https://m.edsoo.ru/0ZASPMDOQ7

158

Pu3nYecKuil NPAKTUKYM 110 TEME
"HabmroieHue mpeBpalieHus

https://m.edsoo.ru/SBPTN1YZU




SHEPTUU 3apsHKEHHOTO
KOHJIEHCATOpa B YHEPTHIO
M3JIy4eHHS CBETOAMOA" WU
"N3y4yeHue MpoTeKaHus TOKa B
LeMHy, coiepkKalie konaencarop”
unu "PacnpenenieHre pa3HOCTH
MOTEHITMAIOB (HAINPSDKEHUS) TIPH
MOCIIe0BATEILHOM COCIUHEHUU
KOH/ICHCATOPOB"

159

160

Pu3n4ecKuil IPaKTUKYM 110 TEME
"UccneqoBaHue CMEIAHHOTO
COCJIMHEHUS PE3UCTOPOB" WK
"N3mepenue yaenbHoro
COINPOTHUBJICHUS TPOBOJIHUKOB"
i "VccaemoBanne 3aBUCUMOCTH
CHJIBI TOKA OT HAIPSDKCHUS JIJIS
JIAaMITBI HaKaJTUBaHUs"

Du3nUeCcKU IPAKTUKYM I10 TEME
"Habmtoenue snexktponuza’ uiu
"Uzmepenue 3apsaa
OJTHOBAJIEHTHOTO MOHA" UIN
"UccnenoBanue 3aBUCUMOCTH
CONIPOTHUBIICHUS TEPMOPE3ZUCTOPA
ot Temneparypsl’ win "CHsaTue
BOJIbT-aMIIEPHON XapaKTEPUCTUKU
auona"

https://m.edsoo.ru/UAIS3VVKE

https://m.edsoo.ru/72JJ13YC6L

161

Peseprubriit ypok. O6001eHNE 1
CUCTeMAaTH3aI¥s 3HAHHUH 110 TeMe
"KunemaTtuka"

https://m.edsoo.ru/LQO93M5SQ
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163

164

PesepBHbIil ypok. O0001ICHNE 1
CUCTEeMAaTH3aIHsI 3HAHHH 110 TeMe
"lunamuka"

PesepBHbIil ypok. O60011IcHIE 1
CHCTEMATHU3aIMs 3HAHUH 10 TEME
"CraTtuka TBEp0ro Tena”

PesepBHeIit ypok. O600IICHHE 1

CUCTEeMaTH3allusl 3HAaHHUH 110 TeMe
"3aKOHBI COXpaHEHUSI B MEXaHUKe"

https://m.edsoo.ru/S7CS1UFMI

https://m.edsoo.ru/ XVUMKRX6N

https://m.edsoo.ru/C37WXULT?2

165

PesepBHeIit ypok. O600IICHHE 1
cHCTEMaTH3aIlHs 3HAaHUH 110 TeMe
"OCHOBBI
MOJICKYISIPHOKUHETUYCCKOM
Teopun"

https://m.edsoo.ru/3PBKBKI6D

166

Peseprubiil ypok. O600111eHIE U
CUCTEeMAaTH3alMsl 3HAaHUH 110 TeMe
"TepmoanHamuka. TernoBbie
MaluHbl"

https://m.edsoo.ru/IZZC67VF1

167

Peseprubiil ypok. O600111eHIE U
CUCTEMAaTH3alMsl 3HAaHUH 110 TeMe
"ArperaTtHpl€ COCTOSIHHSI
BeniecTBa. Pa3zoBble epexoabl”

https://m.edsoo.ru/1 YSH3LOLN

168

169

Peseprubriit ypok. O6001eHIE 1
cucreMaru3anus 3HAHWUH 110 TEME
"Onektpuueckoe nose"

PesepBHriit ypok. O6001ICHHE U
CUCTEeMaTH3aIlHsl 3HAHHUH 110 TeMe
"ITocTOAHHBIN IEKTPUUECKUI

TOK

https://m.edsoo.ru/URWBSCULE

https://m.edsoo.ru/4ANCOULLOV




PesepBHbIil ypok. O0001ICHNE 1
170 cUcTeMaTu3alus 3HaHUM 110 TeMe
"ToKM B pa3au4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

170

16

https://m.edsoo.ru/WZ02PRIG1




11 KJIACC

KoaudecTBO 9acoB

Ne HMara DJIeKTpoHHbIe U pPOBbIE
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bcero u3yueHusi oOpa3oBaTe/ibHbIE PECYPChI
padoThI padoThI

B3anMopeiicTBre MOCTOSIHHBIX
MarHuTOB U IPOBOJJHUKOB C

1 1 https://m.edsoo.ru/HO5J3PQ24
TOKOM. MaruuTHoe mosie.
I'unore3za Amrepa
BexTop MarHuTHOM MHAYKIUU.
[IpuHIMn cynepno3unuu

2 PHHI yrep . H 1 https://m.eds00.ru/OYNNES57SO
MarHuTHbIX nosieu. Jlunuun
MarHuTHON MHAYKIIMHU
MarauTHO€E 1oJIe MPOBOJIHHUKA C

3 1 https://m.edsoo.ru/F1I0ASACBX
ToKOoM. OnbIT Opcreaa
Cuna Amnepa, e€ HanpaBJIeHUE U

4 1 https://m.edsoo.ru/1 JEDFSHEN
MOYJTb

5 Pemenue 3anau 1 https://m.edsoo.ru/R8OPKEZP4
[Ipumenenue 3akoHa Amnepa.

6 DNeKTPOU3MEpPUTETHHBIE 1 https://m.edsoo.ru/SA2ACKSRB
prOOpbI
Cuuta JlopeHna, e€ HanpaBieHUE
1 MOAYJb. JIBIOKeHHE

7 Y l} 1 https://m.edsoo.ru/6MB8YZ8TN
3apsOKEHHON YaCTHIIHI B
OJTHOPOJTHOM MarHUTHOM I10JI€

8 Pemenue 3anau 1 https://m.edsoo.ru/FWURORSOE

9 Pa6ota cuel Jlopeniia 1 https://m.edsoo.ru/MTHD23745

10 Perrenne 3amau 1 https://m.edsoo.ru/GH8JAPHBQ




MarsauTHoOeE 110JI€ B BC€IICCTBE.

11 deppoMarHeTuky, napa- u https://m.edsoo.ru/W7THGQBK70
JIIMaMarHETUKHA
OCHOBHEBIE CBOMCTBA

12 dheppomarnerukoB. [Ipumenenune https://m.edsoo.ru/960J4E47D
(heppoMarHeTUKoOB
Pemenue 3amay mo teme

13 " | https://m.eds0o.ru/Q8JGTYNHT

MarxauTtHoe 110J1€e

Pemenue 3amau mo reme

14 . https://m.edsoo.ru/MPCUALFIM
"MaruautHoe nomue"
SIBiIeHME IEKTPOMArHUTHOM

15 nHaykuuu. [loTok BekTopa https://m.edsoo.ru/V7BSKAU89
MarHuTHON MHIYKIIMH

16 OC unnykunu https://m.edsoo.ru/8TLELGTJZ
3aKOH 3JEKTPOMarHUTHOM

17 https://m.edsoo.ru/7JEOPOGAR3
naaykunn Gapanes
BuxpeBoe aiekTpuyueckoe moijie.

18 p p https://m.edsoo.ru/IONVHO1NK
Toxku dyko
O/1C uHAYKIMU B IBUKYLIUXCS

19 https://m.edsoo.ru/X00I3RAA1
MIPOBOTHUKAX

20 Pemenue 3agau https://m.edsoo.ru/ZZTUBO2GQ

21 [IpaBuno Jlenna https://m.edsoo.ru/GIRNARYL9
NunyktuBHOCTH. Karymka

22 AHAYKTUBHOCTH B I[ETIH https://m.edsoo.ru/37WBAJCTF
MMOCTOSIHHOTO TOKa
SIBIIEHUE CaMOMH, nu. OJ1C

23 AYKIL A https://m.edsoo.ru/99CECGMBH
CaMOWHAYKITUU

24 OHeprus MarHUTHOTO MOJIS https://m.edsoo.ru/PS4XRHOGS




25

KATYILIKA C TOKOM.
DNEeKTPOMArHuTHOE TOJIe

Pemrenue 3amau

https://m.edsoo.ru/MAWTH1ZS0

26

27

28

O0001IeHNE U CHCTEMATH3AIUSA
3HAHUH T10 TEME
"DnexkTpoauHaMuka"
KontponbHas paboTa mo teme
"DnekTpoauHaMuka"
KonebarenpHas cucrema.

CB00OOHbBIE KOJIEOAHUS.
I'apMonnueckue KoneOaHus

https://m.edsoo.ru/WZCM1SBLO

https://m.edsoo.ru/N9QLKI45Y

https://m.edsoo.ru/R7TDEWGSTQ

29

Kunematuueckoe u
TMHAMHUYECKOE OIMMCAHUE
KOJIEOATENIbHBIX IBUKEHUI

https://m.edsoo.ru/GIUGM9ASP

30

DHepreTudyeckoe ONuCcaHue.
BreBo1 AuHAMHYECKOTO
OTHMCaHUs TAPMOHUYECKHUX
KoJIcOaHMI U3 UX
SHEPTreTUYECKOro U
KHHEMATHYSCKOTO OIMMCAHMS

https://m.edsoo.ru/3A83V2VLE

31

32

33

Awmruntyzaa u ¢aza konebaHui

[Tepron 1 yacToTa KOIEeOAHHIA.
[Teproa manbix cBOOOIHBIX
KOJIeOaHUH MaTEMaTHIECKOTO
MasTHHKA. [lepro cBOOOTHBIX
KoJ1e0aHui MPyKUHHOTO
MasTHHKA

3aryxaromue KoieOaHusl.

https://m.edsoo.ru/IRUHIPMT1

https://m.edsoo.ru/BUSUSUF04

https://m.edsoo.ru/TGTJTWAUOQ




34

BriHyx1eHHBIE KOJIeOaHUSI.
Pe3onanc

ABTOKOJIEOaHUSA

https://m.edsoo.ru/BW1KOUGVP

35

36

37

Pemenue 3amaq
Ypok-koH(pepeHIus
"MexaHnyecKre Kojae0aHus B
MY3bIKAJIbHBIX UHCTPYMEHTax"
O00011IeHrE U CHCTEMATH3ALIH
3HAHW# 110 TeMe "MeXxaHnYecKHe
Konebanus"

https://m.edsoo.ru/ XPWCJ9CPJ

https://m.edsoo.ru/DAYGBRUY]J

https://m.edsoo.ru/SVIMHCH10

38

39

40

41

42

DNeKTpOMarHuTHBIE KOJICOaHusI.
KonebartenbHblil KOHTYD

®opmyna Tomcona. Casi3b
aMIUIATYIbI 3apsia
KOHJIEHCATOpa C aMIUIATY 10U
CHJIBI TOKA B KOJIe0aTeIbHOM
KOHTYpe

3aKOH COXpaHEHUsl SHEPTUHU B
UJealbHOM KOJIe0aTeTbHOM
KOHTYpe

3aTyxa101uHe OJICKTPOMArHUTHBIC
KoJIeOaHMsI. BLIHy)KI(CHHBIC
QJICKTPOMArHMuTHBIC KoJieOaHUs

[IepemenHsbIi TOK. Pezucrop u
KOH/JIEHCATOD B LIETIH
IIEPEMEHHOI0 TOKa

https://m.edsoo.ru/HSB2WE8APN

https://m.edsoo.ru/RHGLVVKQS5

https://m.edsoo.ru/MMO1P2WQN

https://m.edsoo.ru/4VHII3 UMW

https://m.eds00.ru/OG6JQHTOD

43

KaTYIHKa WHAYKTHBHOCTHU B ICTIN
MNEPEMEHHOI'O TOKa

https://m.edsoo.ru/6P4EKOQ1H7




3akoH OMa Jy1st SJIEKTPUUECKOI

44 https://m.edsoo.ru/P1FZDISQV
[[EeMU TIEPEMEHHOTO TOKa
Mo1HOCTb IepEeMEHHOr0 TOKA.
45 AMITHTYHOE i ACHCTRYIOMEe https://m.edsoo.ru/6PACXH152
3HAYEHUE CUJIbI TOKA U
HaNpPsSHKEHUs
46 Pe3onanc B asiekTpryUecKoil 1enu https://m.edsoo.rt/AYQWXESRA
47 Pemenue 3amau https://m.eds0o.ru/OCVLSMIOS
Wneanbublif Tpancdopmatop.
48 llponssozctso, nepexatia u - https://m.edsoo.ru/F142U7UQR
noTpebieHne NEKTPUIECKON
SHEPTUU
DKOJIOrM4eCKUe PUCKU IpU
MIPOU3BOJICTBE DIIEKTPOIHEPTUH.
49 KynbTypa ncnonp3oBanus https://m.edsoo.ru/UYDMIDXZW
ANEKTPOIHEPTHH B MMOBCEAHEBHON
KUZHU
50 Pemrenue 3amau https://m.edsoo.ru/IR54QM6F2
51 Pemenue 3amau https://m.edsoo.ru/7UFPFF3KK
O06o00611eHre U cucTeMaTH3alus
52 3HaHUM 110 TeME https://m.edsoo.ru/I6YYY79EQ
"DneKTpoMarHuTHbIe Kosebanus"
MexaHn4ecKHre BOJIHBI.
53 XapaKTEepUCTUKNA MEXAHUYECKHUX https://m.edsoo.ru/OP6YANBXC
BOJIH
54 CBoiicTBa MEXaHMYECKUX BOJTH https://m.edsoo.ru/4SSQXKBUX
55 3ByK. XapaKTEpUCTUKH 3ByKa https://m.edsoo.ru/UEH3ZVKKV
56 HNudpa3Byk u yIbTpa3ByK. https://m.edsoo.ru/24XDNL1P1




57

[IlymoBoOE€ 3arpsisHEHHE
OKpY>Karollel cpebl

Pemrenue 3amau

https://m.edsoo.ru/SWQOQHEYAJ

58

59

60

61

ONEeKTPOMarHUTHHIE BOJIHBI.
N3nydenue 351eKTpOMarHuTHBIX
BOJIH

DHeprus MIEKTPOMarHUTHBIX
Boira. CBoiicTBa
3HeKTpOMaFHI/ITHI>IX BOJIH

[IIkana 37€KTPOMarHUTHBIX BOJIH.
[IpuMeHeHue 31eKTpOMarHuTHBIX
BOJIH B TEXHHUKE U OBITY
[TpuHIIMIIBI paIKOCBS3U U
TeneBuaeHus. Paguonokanus.
DNEeKTPOMarHuTHOE 3arpsi3HEHUE
OKpY>Karollen cpeibl

https://m.edsoo.ru/EHMGUTOBG

https://m.edsoo.ru/HOOHGO6VS

https://m.edsoo.ru/RZSBKEKVL

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

62

KonTponbhas pabota no teme
"Konebanus 1 BoIHBI"

https://m.edsoo.ru/NJT16HVEI

63

64

65

CaerT. 3aKOH NPSIMOJIMHENHOTO
pacrpocTpaHeHUs CBETa

Pemenue 3aga4d Ha IPHUMCHCHUC
3aKOHa HpﬂMOHHHCﬁHOF 0
pacnpoCTpaHCHUs CBECTA

Otpaxenue cBera. [lnockoe
3epkaino. Cepuueckoe 3epkano

https://m.edsoo.ru/KSRDTMZWV

https://m.edsoo.ru/3H2YL4R41

https://m.edsoo.ru/TIX9ZBOSG

66

[Ipenomienne cpera.
AOCOIIOTHBIN 1 OTHOCUTEIBHBIN
MOKa3aTeib MPEJIOMIICHHS.

https://m.edsoo.ru/LNCHJ3MOR




IlosiHOE BHYTpEHHEE OTPAXKCHHUE.
IIpenenbHbIi yro MoaHoro
BHYTPEHHETO OTPaKECHUA

Pemenne 3aaa4 Ha IPUMEHCHUC

67 3aKOHOB OTPAXEHUS U https://m.edsoo.ru/C4D3UDGG4
MPEJIOMJICHUS CBETA
Xona nydeit B mpusme. Jucnepcus

68 cBeta. CIIOXKHBIN cocTaB 6€1oro https://m.edsoo.ru/HYZWS631.2
cBera. LlBer
JInH3bl. @OKYCHOE PACCTOSIHUE U

69 https://m.edsoo.ru/SXWYEXTXM
ONTUYECKAs CUJIA JIUH3BI
[Toctpoenue n3odpaxeHuii B

70 JIMH3aX U UX CHCTeMaXx. https://m.edsoo.ru/6SRTDG4V7
VYBenu4ueHue JUH3bI
Pemenue 3anau Ha moctpoeHue

71 1300pakeHU, TOTy4aeMBbIX C https://m.edsoo.ru/YAGCQPWZX
IIOMOLIBIO JIMH3

72 ['ma3 kak ontuyeckasi cucteMa https://m.edsoo.ru/OVMKI19EZ
Pewmenune 3anau. IIpenenst

73 MIPUMEHNMOCTH T€OMETPUUECKOMN https://m.edsoo.ru/OENIDYBRZ
OTITUKH
CKOopoCTh CBETA U METO/BI €€

74 https://m.edsoo.rut/UCGBDSEVT
U3MEpEHHUs

75 Hucnepcus cera https://m.edsoo.ru/1 VIJZOF05

76 WuTepdepenius creta https://m.edsoo.ru/ZQB6756KE
KorepeHTHbBIE HICTOUHUKH.

77 YcnoBus HaOMOIeHUS https://m.edsoo.ru/HIXX3PSWN

MakKCUMyYMOB U MUHUMYMOB
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Pemrenue 3amau

https://m.edsoo.ru/SX9F3FNP3

79 [Ipumenenne naTepPepeHITUN https://m.edsoo.ru/1IISQL6DM

80 Judpakuus cBeTa https://m.edsoo.ru/KPOD2N63D
JudpakuronHas pemeTka.

81 VcioBue HaOMIOAEHNS TJIaBHBIX https://m.eds00.ru/V7S3Y95TQ
MaKCUMYMOB

82 Pemenue 3amau https://m.edsoo.1u/LI6LZ3AWE
[TonepedHOCTh CBETOBBIX BOJIH.

83 https://m.edsoo.rut/ TWKJKW3NH
[Tonspusanus cBera

84 Pemenue 3amau https://m.edsoo.ru/766EAF7DL

85 CBeToBbI€ ABJICHUS B IPUPOJIE https://m.edsoo.ru/VIWIIR3ES
O0001IeHrE U cUCTEMAaTU3 AU

86 Hul " " B https://m.edsoo.ru/ZQ1JZ7TMYC
3HaHuii mo reMe "OnTuka
KonTponbHas pabota no teme

87 https://m.edsoo.:u/WNMVMI1ARQU
«OrmrTukay
['paHuIBl TPUMEHUMOCTH
KJIACCHYECKOI MEXaHUKH.

88 https://m.edsoo.ru/GT085PL4Q
3aKOHBI JIEKTPOIUHAMUKHU U
TIPUHIIAIT OTHOCUTEIIEHOCTH
[Toctynatel cnennaibHON TEOPUHU

89 https://m.edsoo.ru/SSVLSW7WK
OTHOCUTEIBLHOCTH
[IpocTpaHCTBEHHO-BpEMEHHOM
untepsal. [IpeobpazoBanus
JlopeHna. YcioBue

90 PeHI https://m.edsoo.ru/7ZFTXIX84
NpUYUHHOCTH. OTHOCUTENHHOCTh
OJTHOBPEMEHHOCTH. 3aMe [JICHHE
BPEMEHH U COKPAICHUE JITTHHBI

91 OHeprus U UMITYJbC https://m.edsoo.ru/GPUPD6117




peHﬂTI/IBI/ICTCKOﬁ qaCTUIIbI

CBs13b Macchl € 3HEpruen u

92 HMITYJIbCOM PEISTUBUCTCKOU https://m.edsoo.ru/UOCTGTEMG
YaCTHIIbl. DHEPTHUS MTOKOS
PaBHOBEcHOE TENI0BOE
93 https://m.edsoo.1u/YWVZA9QOH
W3IIy4eHUE
94 3akoH cMelmennsa BuHa https://m.edsoo.ru/R1JD6DWAM
T'unoresza M. Ilimanka o xBaHTax.
95 https://m.eds00.1u/RW82CYU89
DoTOHBI
96 DHeprust 1 UMITYJIbC POTOHA https://m.edsoo.ru/14SLLOJ97
®oroaddext. OnbiTor A. T
97 CroneroBa. 3aKOHEI https://m.edsoo.ru/NM4VEIDIM
dhoTodrddekra
VYpaBHeHue DiHIITEHA IS
98 ¢doroapdexra. "Kpacnas https://m.eds00.ru/DOQY SU4GM
rpanuna” gortorddexra
aBienue cseta. OnpiTel I1. H.
99 A https://m.edsoo.ru/1746VP412
JleOeneBa
100 BoiHOBEIE CBOMCTBA YaCTHII https://m.edsoo.ru/UMEW9AOCE
Bonnsl e bpoins. [[nuHa BoIHBI
e bpoiinst u pazMepsl 001acTH
101 A bp p P . https://m.edsoo.ru/MVA3A30ZQ
JIOKAJIA3AIMH JBUKYIICHCS
YaCTHUL[BI
KopnyckynapHo-BOIHOBOI
102 PHyCKYIp https://m.edsoo.ru/2XMBTMSAQ
TTyalii3M
ndpakus 2JIEKTPOHOB Ha
103 Jupascu p https://m.edsoo.ru/XH242PNOK
KpHcTaJax
104 Crenuduka u3mMepeHui B https://m.edsoo.ru/BMLQCWUG6S




105

Mukpomupe. COOTHOIIEHUS
HEOIPEIETEHHOCTEN
Ieiizenbepra

Pemenue rpaduueckux 3agau

https://m.edsoo.ru/D20O7BTWDJ

106

107

108

109

Pemenne pacu€rHbIX 3a1a4
KontponbHas pabora no remam:
"OcuoBel CTO",
"KopnyckynsipHO-BOJIHOBOMN
nyanuzm"

OnBITHI 10 UCCIIEOBAHUIO
cTpoeHus aroma. [Inanerapnas
MoJienb atoMa Pesepdopaa

[Toctymater bopa

https://m.edsoo.ru/ZUBH25VIJV

https://m.edsoo.ru/U4HQ8CZ90

https://m.edsoo0.ru/SMMRTGFK 1

https://m.edsoo.ru/SWVS5SUNS8J

110

111

Bunel ciektpoB. CriekTp
YPOBHEM 3HEPruu aTomMa
BOZOpOJA

CrioHTaHHOE M BBIHYKIEHHOE
U3JIy4CHHUE CBETA

https://m.edsoo0.ru/T6T3FTQ6Y

https://m.edsoo.ru/WJ9SLAOQP

112

Jlazep

https://m.edsoo.ru/CAG7KBIQ7

113

114

Hyxnonnas monens sapa
I'eiizenbepra-MBanenko. 3apsia u
MaccoBO€ 4YHCIo sapa. M3oTonsl.
PannoaktuBHOCTH

3aKoH paZiMOAaKTUBHOIO pacnaja.
CBolicTBa MOHU3HUPYIOILETO
n3iydyeHus. Biausxue
PaZMOaKTUBHOCTH Ha )KHUBBIE
opranu3msl. [lozumerpus

https://m.edsoo.ru/JIGIMALCVV

https://m.edsoo.ru/8QM2PG4J1




115

OHeprust cBA3M HyKJIOHOB B siJIpe.
Snepubie cunbl. Jledekt maccol
sanpa. SlnepHsie peakuuu.
Snepubie peakropsl. [Ipodaembr
YIIPaBISIEMOT0 TEPMOSIEPHOTO
CHHTE3a. DKOJIOTHYECKUE
aCIIEKThbl Pa3BUTHS AEPHON
SHEpPreTUKU

https://m.edsoo.ru/YOQ4MRH2H

116

117

118

Merto/bl perucTpaiuu u
HCCIIEIOBAHUS DJIEMEHTAPHBIX
yactul. OyHgameHTanbHble
B3aUMOJIEUCTBUSI. bapuoHsl,
ME30HBI U JICIITOHEI.
[IpencraBnenue o CrangapTHOM
Mojaenu. KBapk-ritooHHas
MO/ICJIb aJIPOHOB

dusuka 3a npeaenaMu

CranpaptHoit monenu. Témuas

Marepus ¥ TEMHas YHEPIusl. 1
EnuncTBO DM3MvecKkoit KapTHHBI
MHpaA

DTanbl pa3BUTHS ACTPOHOMHUH.
3HaYeHHE aCTPOHOMUU

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

https://m.edsoo.ru/AGIWSWE4Z

https://m.edsoo.ru/KG802NROU

119

[TprMeHUMOCTh 3aKOHOB (PH3UKH
U1 00BACHEHUS IPUPO/IBI

KOCMHMYECKHX 00BEKTOB. MeTo bl
aCTPOHOMMYECKHX UCCIIeI0BaHUN

https://m.edsoo.ru/WIQ1L87R6

120

CoBpeMeHHbIE ONITHYECKUE
TEJIECKOTIBI, PAINOTEIECKOIIBI,

https://m.edsoo.ru/KOWWMA4JIE




121

BHeaTMoc(epHasi aCTPOHOMUS

Bun 38é3nnoro neba. Co3sesnus,
SIpKUE 3BE3/IBI, IIAHETHI, UX
BHJIUMOE JBYKEHUE

https://m.edsoo.ru/TNSSKWOTY

122

Conneunas cucrema. CoJHIE.
ConHeyHast aAKTUBHOCTb.
Wcrtounuk snepruu CosHua u
3BE3]T

https://m.edsoo.ru/UGLWTUXUH

123

3BE3bI, UX OCHOBHBIE
XapakTEepUCTUKHU. [luarpamma
"creKTpaJibHbIH Ki1acc —
CBETHUMOCTB"

https://m.edsoo.ru/1 XHH46BIR

124

125

126

127

3Be3 bl TIIaBHOM
I1OCJIEI0BATENBHOCTH

BuyrtpenHnee ctpoeHue 3BE3 1.
CoBpeMeHHBIE PEACTABIIEHUS O
IIPOUCXO0XKACHUU U DBOJIOLINU
CoHia u 3B€311. DTalbl )KU3HU
3BE3 ]

Muneunsiii I1yte — Hamma
lNanaktuka. TyUnbl ranakTUK.
UYEpHble AbIPHI B sipax rajJakTUK

Bcenennas. Paciumpenne
Bceenennoii. 3akon Xab66a.
Teopus bospioro B3pbiBa.
PennkroBoe nznyuenue

https://m.edsoo.ru/IF3TMPIO1

https://m.edso00.ru/Y3IMJO6ZTY

https://m.edsoo.ru/PHTIFZRQV

https://m.edsoo.ru/UCGDOBD7Y

128

MacmtabHast CTpyKTypa
Bcenennoii. MeraramakTuka

https://m.edsoo.ru/XTCIKQGX4




129

130

Hepewménnsie npobiembl
aCTPOHOMUU

DU3NYECKUI TPAKTUKYM I10 TEME
"UccneqoBanue MarHUTHOT'O
ITOJIST TOCTOSIHHBIX MAarHUTOB"
nind "UccienoBanue CBOUCTB
(dbeppomMarHeTUKoB" UITu
"UccnenoBanue JeHCTBHS
MMOCTOSTHHOTO MarHuTa Ha paMKy
¢ TokoM"

https://m.edsoo.ru/WCAIUBA2Q

https://m.edsoo.ru/OJIEYJBSH

131

du3nuecKuil MPaKTUKYM 110 TEMe
"N3mepenue cuiibl Amriepa" wiu
"N3y4yeHne 3aBUCUMOCTH CHJIBI

Amriepa oT cuibl ToKa" WK 1
"OnpeneneHne MarHUTHOU

MHIYKIIMA Ha OCHOBE U3MEPECHHUS

cuibl Ammnepa”

https://m.edsoo.ru/S67ERZSQT

132

Pu3HYECKU IPAKTUKYM I10 TEME
"HccnenoBaHue IBIEHUS
ANEKTPOMAarHuTHOM MHIAYKIMH" 1
iy "OnpeneneHne HHAYKIUU

BUXPEBOI'0 MarHUTHOTO NoJis"

https://m.edsoo.ru/6041UIS0D

133

@u3nYeCcKUil NPAKTUKYM IO TEME
"UccnenoBanue ABJICHUS
camounaykiun" wim "Coopka 1
MOJIETH JIEKTPOMArHUTHOTO
reseparopa"

https://m.edsoo.ru/ENW63917S

134

@u3NYECKU IPAKTUKYM IO TEME
"U3mepenune neprojia CBOOOTHBIX

https://m.edsoo.ru/GAXGU69KA




135

Kose0aHui HUTSHOTO U
IIPYKUHHOT'O MasiTHUKOB"
DU3NYECKUI TPAKTUKYM I10 TEME

"[IpeoOpazoBaHue YHEPTUHU B 1
MPY>KUHHOM MasiTHUKE"

https://m.edsoo.ru/SI3HWUJFI

136

137

138

139

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO
TOKa yepe3 Mocie10BaTeIbHO
COeIMHEHHBIE KOHJICHCATOp,
KaTyUIKy ¥ pe3ucTop" Wiu
"UccnenoBanue pabOThI
HCTOYHUKOB CBETA B LIETIH
[IEPEMEHHOT0 TOKa"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3y4yeHne napaMmeTpoB 1
3BYKOBOM BOJIHBI"

@uU3NYECKU NPAKTUKYM II0 TEME
"N3mepenune nokaszaTeis
IIPEIOMJIEHUS CTEKIA" WIN
"TTonyuenue n300pakeHus B
CHCTEME U3 IIJIOCKOTO 3epKaja U
JIH3BI"

Pu3NYECKUl IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH

(hOKYCHOTO PacCTOSTHUS OT

BelecTBa (Ha IpUMEpe KUTKUX 1
muH3)" i "U3mepenue

(hOKYCHOTO PaCCTOSTHHS

paccenBarOIUX JUH3"

https://m.edsoo.ru/LNOY8MGT9

https://m.edsoo.ru/7TER2Y2WQ

https://m.edsoo.ru/PSFIZF82U

https://m.edso0o.ru/Q0Q2UZ8N9




140

141

DU3NYECKUI TPAKTUKYM I10 TEME
"Habmonenue nudpakuuu,
UHTEPPEPEHITUH U MTOJISIPU3ALIN
cBeta"

DU3NYECKUI TPAKTUKYM I10 TEME
"OnpeneseHUe UMITYJIbCA U
SHEPTUU PEIATUBUCTCKUX YACTHUIL
(o ¢ororpadusm TpeKos
3apsOKEHHBIX YaCTHUIL B
MarHuTHOM ToJie)"

https://m.edsoo.ru/RIEYWY7CM

https://m.eds00.ru/OTLRWY3PW

142

du3nuecKuil MPaKTUKYM 110 TEMe
"N3mepenue nocrostHHoM [ nanka
Ha OCHOBE HCCIIE0BAHUS
dotordpdexra" wim
"HccnemoBaHue 3aBUCUMOCTH
CHJIBI TOKA Ye€pe3 CBETOIUOA OT
HanpspkeHns"

https://m.edsoo.ru/Y34AXQNLN

143

@uU3NYECKU IPAKTUKYM II0 TEME
"UccnenoBanue crekTpa
pa3peKeHHOT0 aTOMapHOI0
BOZOPOJAa U U3MEPEHUE
noctosiHHoM Punbepra"

https://m.edsoo.ru/SPYJEZYBO

144

@u3nYeCcKUil NPAKTUKYM IO TEME
"UccnenoBanue paliOaKTUBHOTO
(hoHa C UCTIOJIb30BAaHUEM
nosumerpa" ninm "U3ydyenue
MOTJIOIIEHUs OeTa-4acTuIy
ATIOMUHHEM"

https://m.edsoo.ru/C3HISS5E4

145

DU3NYECKUI TPAKTUKYM I10 TEME

https://m.edsoo.ru/PR4K00VZY
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147

148

"Habaronenus 38€30H0T0 HEDOA
HEBOOPYKEHHBIM TJIa30M C
HCII0JIb30BaHUEM KOMIBIOTEPHBIX
MPUJIOKEHUN JIJISL ONIPEAEIICHUS
IT0JI0KEHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3aus CeBepHOro
MOJIyLIapusi U sipKue 3BE3bI" WU
"Hab6mtonenus B Teneckorn JIyHbl,
IJIaHeT, TYMaHHOCTE! 1
3BE3IHBIX CKOILICHUI"

O00011IeHIE U CUCTEMATU3AIUS
3HaHu#. Ponb pusuku u
aCTPOHOMHUHU B SKOHOMHYECKOH,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOM chepax NeaTeTbHOCTH
yeaoBeKa

O06o011eHne U cucTeMaTU3alus
3HaHuil. Pone 1 MecTo Gpu3uKU U
ACTPOHOMUU B COBPEMEHHOM
Hay4YHOU KapTHHE MHpa

O06o0011eHNe U cUCTeMaTU3aIUs
3HaHuil. Pone pusnueckoit
TeopuH B (HOPMUPOBAHUU
MIpe/ICTaBICHUH 0 PU3NYEeCcKOn
KapTUHE MHUpa, MECTO
¢bu3nuecKoil KapTUHBI MHUpa B
o01eM psiay COBpEMEHHBIX
€CTECTBEHHO-HaYYHBIX

https://m.edsoo.ru/XABKPSEJ3

https://m.edsoo.ru/G145HQT3W

https://m.edsoo.ru/AOX66XKGX




149

MPEACTABICHUH O IPUPOJIC
O00011IeHIE U CUCTEMATHU3ALIS
3gagui o reMe "Kunematuka"

https://m.edsoo.ru/34RK44YVZ

150

151

152

O00011IeHNE U CUCTEMATU3ALIS
3ganui mo reme "Kunemaruka"

O0001IeHrEe U cUCTEMaTU3ALU
3HaHui 1Mo teme " Jlunamuka"
O000111eH1E U CUCTEMATHU3ALIMS

3gaHui mo treMe "CraTtuka
TBEpAoro Tema"

https://m.edsoo.ru/EOD18QXGW

https://m.edsoo.ru/VTQF4UOXU

https://m.edsoo.ru/ASCPSEJHX

153

O000111eH1E U CUCTEMATHU3ALIS
3HAHUHU 110 TeMe "3aKOHBI
COXpaHEHHUs B MeXaHUKe"

https://m.edsoo.ru/7A6P6FWC2

154

155

156

157

O06o001IeHNEe U CHCTEMATH3ALIHS
3Hanui 1mo TeMe "OCHOBEI
MOJIEKYJIIPHO-KUHETUYECKOMN
teopun"

O06o001IeHNEe U CHCTEMATH3ALIHS
3HAHUH T10 TeME
"TepmoauHamuka. TemnnoBbie
MAaIIHE"

O06o0011eHre U cUCTeMaTU3aIUs
3HaHUU 10 TeMe "ArperaTHble
cocTostHUs BetecTBa. @a3oBble
nepexoanr”

O000I11IeHIE U CUCTEMATU3ALIUS
3HaHUH MO TeMe "DIEeKTPUUYECKoe
mmone"

https://m.edsoo.ru/JRCSWNXDH

https://m.edsoo.ru/10P456WOS8

https://m.edsoo.ru/VOTG69RUR

https://m.edsoo.ru/76P5SKZV5A




158

159

160

O0001IeHrEe U cCUCTEMaTU3 AU
3HaHu# 110 Teme "lIlocTosSHHbBIN
AJEKTpUYECKUI TOK"

O0001IeHrEe B CUCTEMATH3aIUs
3HaHui 1Mo TeMe "Toku B
pa3IM4HbIX cpenax”
O00011IeHrE U CHCTEMATH3ALIHS
3HaHW# 110 TeMe "MarauTHoe
nose"

https://m.edsoo.ru/86VR2HMR]J

https://m.edsoo.ru/ESIK18H3F

https://m.edsoo.ru/30X0OJJYUH

161

PesepBHeIil ypok. O000IICHHE 1
CHCTEMATH3alMs 3HAHUI 110 TEME
"JJIeKTpOMarHuTHas UHIYKIUA"

https://m.edsoo.ru/LUNKZILUR7

162

163

164

165

PesepBHeIil ypok. O000IICHHE 1
cUcTeMaTU3alus 3HaHWH 110 TEMe
"Mexannyeckue koneoanus"

PesepBHelit ypok. O60011IeHNE 1
CHCTEMaTHU3allus 3HAHHI TI0 TeMe
"Jy1eKTpOMarHuTHHIE KosieOanus"

PesepBHelit ypok. O6001IeHNE 1
CHCTeMaTH3alus 3HaHUH 110 TeMe
"MexaHHMYeCKHE U
3J€KTPOMAarHUTHHIE BOJIHBI"

PeseprubIil ypok. O600611eHIE 1

CUCTEMATHU3AlN 3HAHUN T10 TEME
"Onruka"

https://m.edsoo.ru/3F07TMLKSL

https://m.edsoo.ru/FM1LEP76S

https://m.edsoo.ru/JDEW35XXF

https://m.edsoo.ru/WILMATIT6

166

PeseprubIil ypok. O600611eHIE 1
CUCTEeMAaTH3aIlHsl 3HAaHUH 110 TeMe
"OcnoBel CTO"

https://m.edsoo.ru/NB6V3ZB8&1




167

168

169

170

PeszepBHbIil ypok. O60011IcHIE 1
CUCTEeMAaTH3aIHsl 3HAHHUH 110 TeMe
"KopnyckynsipHO-BOJIHOBOM
nyanu3m"

PeszepBubIil ypok. O60011IeHIE 1
cCUCTEeMaTu3alusl 3HaHUH 110 TeMe
"®u3uka aroma"

PesepBHrlit ypok. O60011eHNE U
CHCTEMAaTH3alMsl 3HAHUI 110 TEME
"®du3nuka aTOMHOTO si7ipa U
3JIEMEHTAPHBIX YACTHUIL"

PesepBHeIi ypok. O000IICHHE 1
cCHCTeMaTH3alus 3HaHUH 1o TeMe
"OnemeHTh! acTpodu3uku”

https://m.edsoo.ru/3G6FI3FFN

https://m.edsoo.ru/HGF8GQ8AS

https://m.edsoo.ru/3RSUU1P8G

https://m.eds00.ru/GQDTDSIRQ

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMbBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHON HaYyYHOW KapTHHBI MUpPA, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uuThIBaTh TpaHUIBl MTPUMEHEHHS W3YYEHHBIX (U3NYECKUX MOJIENIECH:
MaTepHaibHasi TOUKa, MHepPIHaJbHas CUCTEMa OTCUETa, aOCOIIOTHO TBEPIOE
TEJIO, UJICATBHBIN ra3; MOJEIN CTPOCHHMS Ira30B, )KUJIKOCTEH U TBEPIBIX TEIl,
TOYCYHBIN AJIEKTPUUYECKHUM 3apsil — IPU pelIeHUH (PU3NYECKUX 3a/1a4

10.3

10.4

PacnioznaBath pu3udeckue siBiIeHus (MIPOLECCH) U OOBSICHITD UX Ha OCHOBE
3aKOHOB MEXaHHUKH, MOJIEKYJISIPHO-KUHETUUECKONH TEOpUU  CTPOEHUs
BEUIECTBA M DJIEKTPOJMHAMUKHM: pPAaBHOMEPHOE U PaBHOYCKOPEHHOE
IPSIMOJIMHENHOE JBMKEHHME, CBOOOJHOE TMaJeHUE Tell, ABUKEHHUE 10
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Ttei; Auddy3us, OpOoyHOBCKOE
JBIDKEHUE, CTPOEHUE KHUJIKOCTEH M TBEPABIX Tel, U3MEHEHUEe 00bEMa Tel
OpU HarpeBaHuM (OXJIAXKJEHHM), TEIJIOBOE paBHOBECHE, MCIApPEHHUE,
KOHJIeHCallys, IIJIaBJIeHHe, KPUCTAJUIN3aLus, KUIIEHHE, BIAXKHOCTh BO3/1yXa,
MOBBILICHHUE JIaBJICHUS I'a3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCY/JIE, CBA3b
MeXJly apaMeTpaMM COCTOSIHUS ra3a B M30Ipoleccax; JIEKTpU3alus Tedl,
B3aWMO/ICVCTBUE 3apsI0B

OnuceiBaTh MEXaHUYECKOE JBM)KEHHE, UCHOJb3Ys (PU3MUECKUE BEINYUHBI:
KOOPAMHATA, YyTh, [IEPEMEILEHHE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CUIIa,
UMITYJIbC ~ TeJla, KUHETUYEeCKas DSHEprus, IOTCHUUAIbHAsA JHEPIHs,
MexaHuuyeckas paboTa, MeXaHHWYecKass MOUIHOCTb; TIpU  OINHUCAHUU
MPAaBWIBHO TPAaKTOBaTh (PU3MYECKUN CMBICI HCHOJIb3YEMbIX BEIMYMH, HUX
0003Ha4YeHMs] W EIWHUIBI, HaXOAWUThb (OPMYJIbl, CBS3BIBAIOLINE JAHHYIO
(bU3MYECKyI0 BETUUNHY C IPYTUMHU BEIMYMHAMU

10.5

10.6

OnuceiBaTh U3yYEHHbIE TEIJIOBBIE CBOMCTBA TEJ M TEIUIOBBIE SIBJICHUS,
UCIOJB3YS (PM3MUECKHUE BEJMUMHBIL: JaBJIEHUE Ta3a, TeMIepaTypa, CpeaHss
KMHETHYecKast SHEprus Xa0THUYECKOTO JIBUKECHUS MOJIEKYIL,
CpeIHEeKBaJpaTUyHasi  CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEIJIOTHI,
BHYTPEHHSI JHEprusi, pabora rasa, KOX(QQHUIMEHT IOJE3HOro ACHCTBUS
TEIUIOBOTO JABHUTraTeNsl; MPU ONMUCAHUU MPAaBUIBHO TPAKTOBATh (PU3NUECKUI
CMBICJI UCHOJIb3YEMbIX BEIMYUH, UX O0O3HAYEHHS W €AWHUIBI, HAXOIUTh
(dbopMynbl, CBS3bIBAIOIIME TAHHYIO (DU3UYECKYI0 BEIUYMHY C JAPYTHMH
BEJIMYMHAM

OnuceIBaTh HN3YUCHHBIC OJICKTPHUYCCKUC CBOMCTBa BCIICCTBA n
QJICKTPUYCCKUC SBJICHUA (HpOLICCCLI), HCIIOJIb3YH (bPI3PI‘-ICCKPIC BCJIIMYHHBI:




10.7

ANEKTPUYECKUN 3apsill, SJEKTPUYECKOE TMOoJie, HaNpsLKEHHOCTh IO,
MOTEHIIKal, Pa3HOCTh MOTEHIIMAIOB; MIPU ONMKMCAHUU MPABUIBHO TPAKTOBATh
(bu3nYeCKUil CMBICIT HCTIONIb3YyEMbIX BEIMYUH, UX 0003HAUYEHHUS U €IUHULIBI,
yKa3bIBaTh (DOpPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3MUYECKYI0 BEITUYHMHY C
JIPYTMMH BETUUMHAMU

aHATM3UPOBATh (PU3UYECKHE MPOLECCH U SBJICHUS, HCIIONB3Ys (PU3HUYECKHe
3aKOHbl M MPUHIUIIBI: 3aKOH BceMupHoro tsrotenusi, I, II u III 3akonbl
HploTOHa, 3aKOH COXpaHEHUs MEXaHWYECKOW IHEpPruH, 3aKOH COXpPaHEHUS
UMITyJIbCa, MPUHLMUI  CYNEPHO3UIUH CHJI, MPUHIUI PABHOIPABHS
MHEPLUUATIBHBIX CHUCTEM OTCYETa; MOJEKYISIPHO-KMHETUYECKYIO TEOPHIO
CTPOCHHUS BEIIECTBA, IA30BbIE 3aKOHbI, CBA3b CPEIHEH KUHETHUYECKON
SHEPTUU TEIUIOBOTO JBWKEHHS MOJEKYJI C aOCONIIOTHOW TeMIepaTypoH,
NEpBBIH 3aKOH TEPMOJUMHAMHMKHU; 3aKOH COXPAHEHHS 3JIEKTPUUYECKOrO
3apsaa, 3akoH KyioHa; mpu 3TOM pa3iauyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTEeMaTHYeCKOE BBIPAKEHUE M YCIOBHS (TpaHUIBI, 00JIaCTH)
MPUMEHUMOCTHU

10.8

OOBSICHATH OCHOBHBIE TPUHIUIBI JIEHCTBUS MallUMH, HpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iMuyaTh  yCJIOBUS HMX  0€301acHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKHU3HU

10.9

BBINONHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYCCKUX SIBICHUU |
MponecCoOB C UCIIOJB30BAHUEM ITPAMBIX U KOCBCHHBIX HSMGPGHHﬁ; IIpHU 5TOM
dbopmynupoBath npodiemy (3a7ady) U THUIOTE3y Y4EOHOTO IKCIIEPUMEHTA,
coOuparh YCTAaHOBKY W3 MPEIJIOKEHHOTO 000pYyI0BaHUS, TPOBOJUTE OIIBIT
1 (GOpMYJINPOBATH BBIBOJIbI

10.10

10.11

10.12

10.13

10.14

OcymiecTBiATh NpsIMblE M KOCBEHHbIE M3MEpeHHs (PU3NYECKHX BEIHYUH,
IIpU 3TOM BBIOMPATh ONTHMAJIbHBIA CHOCOO M3MEpPEHUs U MCHOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

HccnenoBaTh 3aBUCHMOCTH  MEXIy (PU3UYECKUMH  BEIMYMHAMHU C
WCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUW; MpPU STOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHpOBAaTh  pe3yNbTaThl  TOJYyYEHHOW  3aBUCHMOCTH
(GU3HMYECKUX BEIUYMH B BHJE TAaOMUIl U TpaduKOB, N€JaTh BBIBOJIBI I10
pe3ynbTaTam UCCIIeIOBaHUS

CobmoiaTh mpaBmiia 0€30MacHOro TpyAa NPy MPOBEIECHUN UCCIETOBAHHHN B
pamMKax  y4eOHOTO  OKCHEpUMEHTa, Y4eOHO-HCCIEIOBaTENbCKOW U
MPOEKTHOH JESITENLHOCTH C HCIOIh30BAHUEM U3MEPHUTENBHBIX YCTPOMCTB U
71a00paTOPHOTO 00OPYTOBAHUS

Pemarp pacuérHbie 3amauM C SIBHO 3aJlaHHOM (PU3UYECKOW MOJENbIo,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MPUHIIUITBI; HA OCHOBE aHAIN3a yCIOBHS
3aJau BBIOUPATh (PU3UYECKYIO MOJEIb, BBIACTATh (PU3UUECKHE BEIUYUHBI
U QopMynbl, HEOOXOAWMBIE [Isi €€ pelIeHHs, MPOBOAUTH PAacuéThl U
OIICHUBATH PEATHLHOCThH MOJYUYEHHOTO 3HAYCHHS (PU3HUECKON BEIIMUNHBI

Pemiate Kau4C€CTBCHHBIC 3aga4uu: BBICTpPAanNBATb JJOTHUYCCKH
HCIMIPOTUBOPCUMUBYIO IICIIOYKY paCCY)K,Z[CHI/Iﬁ C OHOpOI71 Ha MU3YYCHHBLIC




3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUECKUE SIBICHUS

10.15

Hcnonb3oBaTh  IpU  pelleHMH  y4eOHBIX  3ajJjad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJOTWM Ui TIOMCKA, CTPYKTYPUPOBAHUS,
UHTEpPIIpETAllMM U TPEACTABICHUS Y4YyeOHOM U HAy4yHO-TIONYJSpPHOU
uHpOpMaLUK, TONYYCHHON U3 pa3IMYHBIX HCTOYHUKOB; KPUTHUECKU
aHAJIM3UPOBATH MOIY4aeMyI0 HH(POPMAIHUIO

10.16

10.17

10.18

[TpuBOIUTE IPUMEPHI BKJIa/1a POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHE TIPOIIECCOB OKPYXKAIOMIETO MHpA, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTUHN

Hcnonp30BaTh TEOpETUYECKHUE 3HAHUS 10 (DU3KMKE B IMOBCEIHEBHOU KH3HU
s obOecrieueHrss 0€30MACHOCTH TIPU  OOpalleHHH C MpuOoOpaMH |
TEXHUYECKHMHU YCTPOMCTBAMH, JUISI COXPAHEHUS 3JI0POBBbSI M COOJIIOICHUS
HOPM 9KOJIOTUYECKOTO TIOBEICHUS B OKPYKAIOIIEH cpere

PaGorate B rpymme C BBINOJIHEHUEM pPa3JIMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy IPYIINbI, PAMOHATIBHO PACHPEACIsATh O0SI3aHHOCTU U
IUIAHUPOBATh JICATEIBHOCTh B HECTAHIAPTHBIX CHUTYAIMsX, aJCKBaTHO
OLICHWBATh BKJIAQJ KaXKIOTO W3 YYaCTHUKOB TPYIIBI B PEIICHHUE
paccMaTpuBaeMoid MPoOIeMbI

11 KITIACC

Kon
NpoBepPsSIEeMOro
pe3yabTara

11.1

IIpoBepsiemble mpeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 0011ero oo0pa3zoBaHus

JleMoHCTpHpOBaTh Ha MpUMEpPAX poJib U MecTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHOM HAYYHOM KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOU TEXHUKH
U TEXHOJOTHH, B IPAKTHUUYECKOW IEATEIbHOCTH JIIOAEH, LEIOCTHOCTH U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

VYuuThiBaTh TpaHUIIBl MPUMEHEHUS H3YYEHHBIX (QU3UUYECKUX MOJEIIEH:
TOYEYHBIN JIJIEKTPUYECKUHN 3apsf, sepHas MOJENIb aToMa, HYKJIOHHAas
MO/JIeJIb ATOMHOTO si/Ipa MpH peUIeHNH (PU3NUECKHUX 3a]a4

11.3

Pacnio3naBath (u3nueckue sBIeHUS (MPOLECcChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMHUKH W KBAaHTOBOW (H3UKH: DIIEKTpUYCCKAs
POBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUSI
TOKa, B3aMMOJICHCTBHE MAarHUTOB, 3JICKTPOMArHUTHAsI UHIYKIIUS, ICHCTBHE
MarHUTHOTO TIOJSE Ha TMPOBOJHHK C TOKOM U JBWXKYIIUICS 3aps,
AIIEKTPOMAarHUTHBIC KoneOaHus " BOJIHBI, NpSIMOJIMHEHHOE
pacnpoCTpaHEHHE CBETa, OTPaKEHHE, NpEeIOMIIeHHne, WHTepdepeHIms,
nudpakiys U MOJSApU3aIUs CBETA, AUCIEPCHs CBeTa, (POTOAIEKTPHUESCKHIA
s dekt (porodddexT), cBeTOBOE AaBICHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIEeKTpa  aTtoMa  BOJOPOJAa,  ©CTECTBEHHAas W MCKYCCTBEHHAs




pPaanOaKTUBHOCTDb

11.4

OnuceiBaTh U3yYEHHbIE CBOMCTBA BELIECTBA (JIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAUMOCTh pAa3JIMYHBIX CpeA) U
AIIEKTPOMArHUTHBIE  SBICHHUS  (IIPOIECCHI), HCIONB3YS  (pU3MUecKue
BEJIMYUHBI: YICKTPUUIECCKUN 3apsil, CUila TOKA, dJIEKTPUUYECKOE HANPSKEHUE,
AIIEKTPUUYECKOE COMPOTUBIICHHE, pasHOCTh mnoreHnuanos, JJ[C, pabora
TOKa, MHIAYKIMS MarHUTHOro mois, cuiaa Awmmepa, cwia JlopeHua,
MHIYKTUBHOCTb KATYILIKH, SHEPTUs JIEKTPUUECKOTO U MAarHUTHOTO IOJIEH,
HEepUoJl U 4acToTa KoJIeOaHUH B KosieOaTelnbHOM KOHTYpE, 3apsi M cuia
TOKa B IpOLlecCe TapMOHHUYECKMX 3JEKTPOMArHUTHBIX KoseOaHuH,
(GoKycHOE pacCcTOSIHUE M ONTHUYECKas Cujla JIMH3BL, TMPH OMHCAHUH
NPaBUIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIIOJNB3YEMBIX BEJIMYHMH, UX
0003HaueHHsI W EIWHHIIBI; YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE TAHHYIO
(U3HYECKYIO BEJIMYUHY C APYTUMU BEJIUYUHAMU

11.5

OnuceiBaTh HM3y4YeHHBbIE KBAHTOBBIE SIBICHHS M MPOIECCHI, HCIOIb3YS
($u3HYEeCKre BETUYMHBI: CKOPOCTh AJIEKTPOMATrHUTHBIX BOJIH, JJIMHA BOJHBI
M YacToTa CBETAa, SHEPrus M HMITYyJIbC (POTOHA, MEpPHOA IOJIypacmaja,
SHEPrUsi CBS3M ATOMHBIX SJI€p; MPU ONMUCAHUU MPABUIBLHO TPaKTOBATH
(UBUYECKUN CMBICI UCTIONB3YEMBIX BEIMYHMH, MX 0003HAUCHUS U €IUHULIBI;
yKa3bIBaTh (POpPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEIUYHMHY C
JPYTMMH BETUYMHAMU, BBIUUCIISITH 3HaUeHNE (PU3UYECKON BETUUHHBI

11.6

11.7

11.8

AHanm3upoBath GU3NYECKHUE MPOLECCH U SIBICHUS, HCIIONB3Ys (PU3HNUECKue
3aKOHBl M NPUHLUIBL: 3aKkoH OMa, 3aKOHbI [OCJIEIO0BAaTEIbHOTO U
NapajyIeIbHOTO COEAMHEHUs IPOBOJHUKOB, 3akoH Jlxxoynsa — JIeHna, 3akoH
AJIEKTPOMAarHUTHOW MHAYKLWHU, 3aKOH NPSMOJIMHEHHOIO pacipOCTPaHEHUS
CBETa, 3aKOHBbl OTPAJKEHUS CBETA, 3aKOHBI IPEJIOMIICHUS CBETAa, ypaBHEHUE
OnHmTeiiHa a1 QoTtosddexTa, 3aKOH COXpaHEHUs DSHEPrUH, 3aKOH
COXpaHEHMs UMITYJIbCA, 3aKOH COXPAHEHHUs DJIEKTPUUYECKOTO 3apsja, 3aKOH
COXpPaHEHMsI MacCOBOIO 4YHcCla, MOCTyNaTel bopa, 3aKOH pagrOaKTHUBHOIO
pacraza; mpu 3TOM pas3lInyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTHUYeCcKOe  BBIpaXXEHHWE M ycjoBHsl  (TpaHMIbl,  oO1acTH)
PUMEHUMOCTH

Omnpenendarb HampaBiI€HUE BEKTOpa MHAYKIUMUM MAarHUTHOTO  TOJIS
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

Ctpouth M OMUCHIBaTH H300pakeHHE, CO3JAaBAEMOE IUIOCKHM 3EpKaJIoM,
TOHKOH JTUH30U

11.9

BrimmonaaTe OKCIICPUMCHTBI I10 HCCIECAOBAHHUIO (1)I/I3I/I‘—ICCKI/IX SIBJICHUA U
MMponeCcCOB C UCITOJB30BAHUEM ITPAMBIX U KOCBECHHBIX HSMGPGHHﬁ; IIpu 5TOM
dbopmynupoBath podiemMy (3a1ady) ¥ THIOTE3y Y4EOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO 000pyI0BaHUS, MPOBOJUTE OIBIT
1 GOPMYIUPOBATH BHIBOJIBI

11.10

OcyiecTBIITh NpsiIMblE M KOCBEHHbIE M3MEpPEHUS (PU3NYECKUX BEIMYUH;
IpU 3TOM BBIOMPATh ONTHMAJIbHBIA CHOCOO HM3MEpEHUs U MCHOJIb30BaTh




U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUI

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCUMOCTH  (PM3UYECKUX BEIMYMH C HCIOJIb30BaHUEM
NpSAMBIX U3MEPEHUH; IpU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHPOBAThH
pe3ybTaThl TOJYYEHHONW 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHJIE
TaOIUI U TPaQUKOB, AETATh BHIBOABI 110 Pe3yJIbTaTaM UCCIICIOBaHUS

Cobmoath mpaBuiia 0€30MacCHOTO TPy/a P MPOBEACHUH HCCIICIOBAHUIT B
paMKax  y4eOHOTrO  JKCIEpPUMEHTa, Y4eOHO-HCCIICIOBATEIILCKOW  H
HpOCKTHOI\/'I ACATCIIBHOCTU C UCIIOJIb30BAHHUEM U3MCPUTCIIbHBIX YCTpOﬁCTB u
1abopaTopHOTrO 000PYIOBaAHUS

Pemate pacuérHble 3agauu ¢ SIBHO 3aJaHHON (DU3UYECKON MOJENbIO,
UCIIONB3Ys (PU3HYECKUE 3aKOHBI M MPUHIIMIIBI; HA OCHOBE aHAJIM3a YCIOBUS
3a/1a4u BHIOMpaTh (PU3UYECKYIO MOJCIb, BBIICIATh (PU3MUECKUE BEITUYHHBI
U (QopMyIBl, HEOOXOAWMBIC ISl €€ peHmIeHHsS, MPOBOAUTH PACUEThl U
OIICHUBATh PEATbHOCTh IMOJIYICHHOTO 3HAYCHHSI (PHU3UICCKON BEITHUNHBI

Pemats Ka4CCTBCHHBIC 3aJa4du: BBICTPAaUBATb JJOI'MYCCKHU
HCIIPOTHUBOPCUMUBYHO LCIIOYKY paCCY)K,I[eHI/Iﬁ C OHOpOﬁ Ha HU3YYCHHBIC
3daKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘IGCKI/IC SABJICHUA

Hcnonb3oBaTh  HpU  pelleHUH  y4eOHBIX  3aJjad  COBPEMEHHbIE
UHPOPMALIMOHHbIE  TEXHOJIOTMM U1 IIOMCKA,  CTPYKTYPUPOBAHUS,
UHTEpIpeTallud U MpeJICTaBlIeHUs Y4eOHOH M  Hay4yHO-IOIMYJISIPHOM
uHpOpMaLlUY, MOJYYEHHOM U3 pa3IMyHBIX HCTOYHUKOB; KPUTHUYECKH
aHAJIU3UPOBATh M0JIy4aeMyl0 HH()OpMaIUIo

OOBSICHATh MPUHLUUIBI JEHCTBUS MAIMH, NPUOOPOB U TEXHUYECKUX

YCTPOMCTB; pa3nuyaTh YyCIOBHS UX O€30MacHOr0 WCMIOJIb30BAaHUS B
MOBCEIHEBHON KU3HU

11.17

[TpuBOIUTE IPUMEpPHI BKJIA/1a POCCUNCKUX U 3apyOeKHBIX YUEHBIX-PU3UKOB
B pa3BUTHE HayKd, B OOBSCHEHUE IPOLECCOB OKPYKAIOLIET0 MHUDPA, B
pa3BUTHE TEXHUKU U TEXHOIOTUHN

11.18

Hcnonp30BaTh TEOpETUUYECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOMN KM3HU
st obecrieyeHust 0Oe30macHOCTM Npu  oOpallleHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JUISI COXPAHEHUS 3/I0POBBSI M COOIIOICHUS
HOPM 5KOJIOTHYECKOT'0 MOBEICHUS B OKPYXKAIOLIEH cpee

11.19

PaGorate B rpymnme C BBINOJHEHUEM pA3IUYHBIX COIMATIBHBIX POIIEH,
MJIAHUPOBATh PabOTy TPYMIIBI, PAMOHATBHO PACIIPEACTATh O0SI3aHHOCTH U
IIaHUPOBATh JACATCIBHOCTh B HCECTAHAAPTHBIX CUTYyallMAX, aJACKBATHO
OLCHMBATb BKJIaJ KaXJAO0ro M3 YYAaCTHUKOB TIPYIIbl B PCIICHHUC
paccMaTpuBaeMoi TpOOIeMBbI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HPOBepﬂeMBIe IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

®uszuka — Hayka o npupone. Hayunsle MeTonbl
11 IIO3HAHMSI OKpYXkKarolero Mupa. Poss sxkcriepumenTa
' U TEOpUHM B IIpollecce IO3HAHUSA IPUPOABIL.

DKCrepuMEHT B (pu3uke

MopenupoBanue duznyecKkux SIBIICHUU u
npoueccoB. Hayunble rumnoressl. Pusuueckue
3aKOHBI M TEOpUU. ['paHMLIBI TPUMEHUMOCTH

1.2 ¢u3nyeckux 3akoHOB. [IpUHIMII COOTBETCTBHSL.
Ponre u Mecro ¢usuku B popMupoBaHUU
COBPEMEHHOM  Hay4yHOH  KapTMHBI  MHUpa, B
HPAaKTUYECKOH J1eATEIbHOCTH JIF0eH

MEXAHUKA

KMHEMATHUKA

MexaHU4ueckoe  JBHIKEHHE. OTHOCHTENBLHOCTD
2.1.1 MexaHuueckoro aBmkeHHs. CucreMa OTCUYETA.
Tpaexropus

[lepemenienne, ckopocTb (CpeAHsisi  CKOPOCTb,
212 MI'HOBEHHAsl CKOPOCTb) U YCKOPEHHE MaTepHalIbHOMN
o TOYKH, UX MPOEKIUU HA OCH CHUCTEMBI KOOPJIMHAT.

CrnosxeHue nepeMeIeHnii u CI0)KEHNEe CKOPOCTEN

2.1

PaBHOMEPHOE M PaBHOYCKOPEHHOE NPIMOIMHEHHOE
513 nBrKeHue. ['padMKu  3aBHCHMMOCTH  KOOPJIHMHAT,
o CKOPOCTH, YCKOPEHHs, IyTH U IEPEMEIICHHs

MaTepHaHLHOﬁ TOYKHU OT BPEMCHU

214 CBoOoaHoe majieHre. Y cKopeHue cBoOOOIHOTO
o nageHus

KpuBonuneiinoe JIBHYKEHUE. PaBrOoMepHOE
215 JBUKCHHE MAaTEPUAIIBHOM TOYKU I10 OKPYKHOCTH.
o VYrioBast CKOpOCTb, JTUHENHAsA CKOPOCTh. Ilepuon u

qacToTta. LIeHTpocTpeMuTebHOE YCKOPEHUE

216 TexHuueckue YCTPOﬁCTBaI CIINAOMCTP, ABUKCHUC
o CHapsA 0B, HCIIHBIC U pCMCHHBIC IIEPCAadn

[Ipaktuueckue paboTel. M3MepeHne MrHOBEHHOMH
ckopocTH. MccienoBaHne COOTHOLIEHHSI MEXIY




2.2

2.3

MIyTSMH, [IPOMICHHBIMU TEJIOM 3a
HOCJICIOBATENbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpH PaBHOYCKOPCHHOM [BIDKCHHHM C HAYaIbHOM
CKOPOCTBIO, PaBHON Hymro. V3ydeHue IBHIKCHUS
apuKa B BS3KOW XHIKOCTU. V3yueHne ABHIKEHHS
Tea, OpOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

2.2.1

222

IIpunnun  orHocutensHOocTH ['anmunes. Ilepsbiid
3ak0oH HprotoHa. lHepiuaibHble CUCTEMBI OTCUETA

Macca tena. Cuna. [IpuHImMn cyneprno3uiyuy Cuil

223

Bropoii 3axkoH HproTOHA 1711 MaTEpUAIBHON TOYKU B
unepuuanbHoit cucteme otcuéra (MCO). Tpernit
3akoH HproTOHa /U1 MaTepHaIbHBIX TOYEK

224

2.2.5

3akoH BceMUpHOTO TsAroTeHus. Cuna TSDKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe TtpeHue. Cuna TpeHHUS
CKOJIbXKEHHUS M cuiia TpeHus mokos. Koadduuument
TpeHus. Cuia CONpPOTUBIICHUS TIPU JBIKEHUH Tea
B JKUJIKOCTH HJIH ra3e

227

2.2.8

229

[TocrynarensHOe W  BpamaTeIbHOE  JIBHIKCHUE
a0CoOI0THO TBEPAOIO TEa

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpAILCHUS.
[I;meyo cumbl. YcnoBus paBHOBECHUS TBEPAOIO TEa B
HUCo

TexHuueckue YCTpOﬁCTBaZ HNOAIIHUITHUKHU, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue pabotel. M3ydeHue ABMKEHUS
Opycka N0 HAaKJIOHHOM IUIOCKOCTH TOJ AeHCTBHEM
HECKOJIBKUX CHJI. MccnenoBaHue 3aBHCUMOCTH CHII
VIOPYTOCTH, BO3HUKAWOIIUX B JaehopMupyeMoit
NpYXUHE W PE3UMHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VccnenoBanue yCIOBUN pPaBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

3AKOHBI COXPAHEHUWA B MEXAHUKE

2.3.1

232

233

Nmmynse MaTepUalbHOM  TOYKH, CUCTEMBI
MaTepuaIbHBIX TOueK. IMMysbC cuiibl U U3MEHEHUE
UMIIyJIbCa Tea

3akoH coxpaHeHust umiyiabca B ICO. PeaktuBHoe
JIBUKECHHE

PabGora cunel




234

MOoIIHOCTh CUIBI

235

2.3.6

2.3.7

Kunetnueckast 53Heprusi MarepUaibHOH  TOYKH.
TeopeMao KMHETUYECKOW SHEPIUU

[TorennmanpHas >Heprus. [loTreHnManbHas SHEPruUs
YIpyro nehopMUPOBAHHOU MIPY>KUHBI.
[ToTennuanpHas SHEPrUs Teja BOJMU3M MMOBEPXHOCTH
Seman

IloTennmanbHbIe ¥ HENOTCHIMAIBbHEIC CHIIBI. CBSA3b
pa6OTBI HCIMOTCHLIUMAJIBHBIX CHJI C HU3MCHCHHEM
MEXaHU4YeCKOM OHCPIrunl CHUCTEMBI  TCII. 3akoH
COXpaHCHUA MEXaHUYeCKOM OHEpPIrun

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

239

2.3.10

TexHuueckue  yCTpOMCTBA:  JBM)KCHHE  PaKer,
BOJOMET, KOIIEp, IPYKUHHBIN TUCTOJIET

[TpakTuueckue padotel. 3ydeHne cBA3M CKOPOCTEi
Tel Mpu Heympyrom ynape. MccnemoBanue cBS3u
paboThl CcHUIIBI C U3MEHEHHEM MEXaHHYECKOM
SHEPTUU Tela

3 MOJIEKVYJISIPHAS ©®U3UKA U TEPMOAMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

OcHOBHbIE MOJIOKEHUS MOJIEKYJIIPHO-

311 KMHETUYECKON Teopuu. BpoyHOBCKOE JBUXKEHUE.
Juddysus. Xapakrep ABMKEHUS U B3aUMOACHCTBUS
YacTHUL BENIeCTBa
Mopenn cTpoeHus Tra3oB, KUIAKOCTEH M TBEPIBIX

3.1.2 Tel W OOBSICHEHHE CBOWCTB BELIECTBA Ha OCHOBE
3TUX MOJENEN

313 Macca MOJIEKYJL. KonnuectBo BEIIIECTBA.
[TocrossuHas ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [lkana remneparyp Llenscus
Mognens upeanpHOro rasa. OCHOBHOE ypaBHEHHUE

3.1.5 MOJIEKYJISIPHO-KUHETUYECKON TEOpUU HJEAIBHOTO
rasa
AOcomroTHass TeMmIeparypa Kak Mepa CpeaHeu

3.1.6 KMHETUYECKOM DHEPruu  TEIJIOBOIO  JABUKEHUS
yactul rasa. [llkana remneparyp KenpBruna

317 VpaBuenune Knaneiipona — MengeneeBa. 3akoH
JanbroHa

318 I'azoBbIe 3ak0HBI. M30mponiecchl B HeanbHOM Tas3e ¢

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMa,




n30Xxo0pa, u3odapa

3.1.9

3.1.10

TexHuuyeckue ycTporucTBa: TEpMOMETP, bapomMeTp

[TpakTrueckue padoTel. MI3MepeHne Maccsl BO3ayXxa
B KJacCHOW KoMmHare. MccienoBaHue 3aBUCUMOCTH
MEXJy IapaMeTpamMH COCTOSIHUS Pa3peKEeHHOro
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

322

Tepmonunamudeckas cUCTEMA. Bnaytpennss
SHEPrus TEPMOJAMHAMHYECKON CUCTEMBI U CHOCOOBI
€€ U3MEHEHU S

KonuuectBo Ttemnorsl u  pabota. BHyTpeHHss
SHEPrusl OJHOATOMHOIO UEabHOTO rasa

323

33791831 TEIUIONEpEIaYun: TETIONPOBOJHOCTb,
KOHBEKUMSA, HW3JIy4YyeHHue. TertoéMKOCTh  Telna.
ViaeapHas  TEIUIOEMKOCTb  BellecTBa.  Pacuér
KOJINUECTBA TEILJIOTHI MPU TEIUIONEpeiaue

324

IlepBbiii 3ak0H TepMoaMHAMHUKU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOAMHAMUKHM K HM30IPOLIECCAM.
['paduueckast uHTEpIIpEeTaIys paboTHI ra3a

3.2.5

Tenmosrie MAaIlITHbBI. [TpunHIUTIBI JIEUCTBUS
TerIoBEIX MamuH. [IpeoOpa3oBaHus SHEPruu B
TEIUIOBBIX MammHax. KodpuiueHT mose3Horo
nevictus (nanee — KI1/1) termoBoit Mamuubl. [{ukin
Kapno u ero KII/{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmoauHamuku. HeobpaTuMocTh
IIPOLIECCOB B IpuUpoAe. TemIoBble JBUTaTEIH.
DKOJIOTHYECKHE TTPOOIEMBI TEIIJIOIHEPTETHKH

TexHUuecKne yCTpONCTBA: IBUraTellb BHYTPEHHETO
CropaHusi, ObITOBOHM XOJOJMIBHUK, KOHJUIIMOHEP
[IpakTnueckue pabotel. M3mepenue yaenbHOI
TEIJIOEMKOCTH

3.3

AT'PET'ATHBIE COCTOAHUA BEILIECBA. ®A30BbIE I[TEPEXO/IbI

3.3.1

332

Hap006pasoBaHI/Ie N KOHACHCAllMA. I/IcnapeHHe )51
KUIEHUEe. YelbHas TeIloTa napoo6pa30BaHI/m.
3aBHCHMOCTD TCMIICPATYPhI KUIICHHUA OT OJABJICHUA

AOCONIOTHAS U OTHOCUTENIbHAS BIAXXHOCTH BO3TyXa.
Haceliennslii nap

3.33

334

TBépnoe Ttemo. Kpucramimueckue u amopdHbie
Tena. AHU30TPOINHS CBOWCTB KpUCTauIoB. JKuakue
KpucTayyibl. CoBpeMEHHbIE MaTepHaIbl

IInaBnenue u KpucTtauin3anus. YaenbpHas TEIIoTa




iaBnenus. Cyomumarus

3.3.5 YpaBHeHuUE TEIJIOBOTO OajlaHca
TexHuueckue YCTPOMCTBA: TUTPOMETP u
136 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUHU MOTyUCHHS
o COBPEMEHHBIX  MaTepualioB, B TOM  YHCIE
HAaHOMAaTEpPHAaJIOB, U HAHOTEXHOJIOTUU
337 IIpakTnueckue paboTel. HM3mepeHue BIaXKHOCTH
o BO31yXa
4 OJIEKTPOIMHAMUKA
DJIEKTPOCTATHUKA
411 OneKkTpu3anus Tell. JJeKTpudyeckuid 3apsa. Jlsa
o BHJIa 3JIEKTPHUYECKHX 3aPsI0B
4.1.2 [IpoBOIHUKY, AUBIIEKTPUKHU U MOTYIIPOBOAHUKU
4.1.3 3aK0H COXpaHEHUs AIEKTPUIECKOTro 3apsiaa
4.14 B3zaumopgeiictBue 3apsaaoB. 3akon Kynona
DIIeKTpUUIECKOe ToJie. Hamnpsoxkénnocts
4.1.5 aNeKTpuueckoro mnois. [lpuHuun cynepno3uuuu.
Jluauy HanpsHKEHHOCTH AIEKTPUYECKOTO MO
416 Pabota cUI 3IEKTPOCTATUYECKOTO TOJISL.
o IMotennuain. Pa3HOCTh MOTEHIIMAIIOB
4.1 [IpoBOAHMKKM ¥ [OUAJNEKTPUKH B  IMOCTOSHHOM
4.1.7 AIIEKTPUYECKOM nore. Jusnekrpuyeckas
MIPOHUIIAEMOCTD
OnexTpoémkocTb. KoHaeHcaTop. OIJIEKTpOEMKOCTH
4.1.8 IUIOCKOTO KOHJAEHCATopa. OHEPrusl 3apsKEHHOTO
KOH/JIEHCAaTOpa
TexHuueckue YCTpOMCTBA: AIEKTPOCKOII,
419 AIEKTPOMETP, ANIEKTPOCTaTUUECKAs 3aIuTa,
o 3a3eMJIEHHE  DJIEKTPONPUOOpPOB,  KOHJEHCATOD,
KCEPOKC, CTPYHUHBIN IIPUHTED
41.10 IIpakTrueckue paboTHL. N3mepenune
o 3IIEKTPOEMKOCTH KOHIEHCATOpa
ITOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX
CPEJAX
VYcnoBus CYILIECTBOBaHUS MOCTOSIHHOTO
4.2.1 ANeKTpruYecKoro Toka. Mcrounnku Toka. Cuia Toxa.
4.2 ITocTostHHBIN TOK
4.2.2 Hanpsokenue. 3akon Oma jy1s ydacTka nenu
493 DIIEKTpUUECKOE CONIPOTUBJICHHUE. VY nenbHOE
o COIPOTHBJIEHHE BELIECTBA
424 [TocnenoBarenbHOE, NapalIeIbHOE, CMELIAHHOE




COCANMHCHUC ITPOBOAHUKOB

4.2.5

4.2.6

PaboTta »nextpuyeckoro Ttoka. 3akoH Jxoyms —
Jlenna

MOH_[HOCTB OJICKTPHUYCCKOI'0 TOKa

4.2.7

anekTpoiBkymas cwia (manmee — OJC) wm
BHYTPCHHEE COMPOTUBJICHHE MCTOYHUKA TOKA.
3aKoH Oma s IIOJIHOM (3aMKHYTOH)
anieKTprueckoi renu. Kopotkoe 3amMbpIkaHue

4.2.8

429

4.2.10

DJIEKTPOHHAs TPOBOJUMOCTH TBEPIBIX METAJIOB.
3aBUCUMOCTh  CONpPOTHUBJICHHS  METaUIOB  OT
temriepaTypbl. CBEpXIIpOBOIUMOCTh
OnekTpuyeckuii TOKk B Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX IMyYKOB

[TomynpoBonuukn. CoOOCTBEHHAasEs W MpPUMECHAs

MPOBOAMMOCTh TMOJXYIPOBOAHUKOB. CBoiCTBa p-n
nepexoja. [lomynpoBogHNKOBBIE TPHUOOPHI

4.2.11

4.2.12

4.2.13

4.2.14

DNeKTpUUECKU TOK B 3JIEKTPOJINTAX.
DIEKTPOIUTHYECKAS JUCCOLMALIUSA. DIEKTPOIIN3

DJIeKTpUYecKuil TOK B ra3zax. CaMOCTOSITENIbHBIN U
HECAMOCTOSITENIBHBIA  pa3psia. Pasznuynbple  THUIBI
CaMOCTOATENILHOTO pa3psana. Monuus. [1lnazma

TexHuuecKkue ycTpoNCTBa: aMIIEPMETpP, BOJIBTMETP,
peocTaT, UICTOYHHMKHU TOKA, 3JIEKTPOHArpEBATEIIbHbBIE
npudopBHl, AJIEKTPOOCBETUTENBHbBIE pudopsI,
TEPMOMETP CONPOTUBJICHUS, BaKyyMHBIH JHOI,
TEPMUCTOPbI u (bOoTOpE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIM JTNOJI, TaJlbBaHUKA

[TpakTnyeckue paboThl. M3ydeHue CMeIIaHHOTO
COEIMHEHUS PE3UCTOPOB.

W3mepenne DOJIC ucrouHMKa TOKa U €ro
BHYTPEHHET O COTPOTUBIICHUS. Habmronenue
AIIEKTPOIIN3A

11 KJIACC

Kon
pasaena
4

Koanposepsiemoro

3JIEMEHTA

IIpoBepsiemble 3JIeMeHTBI COIEP:KAHUS

SJIEKTPOAMHAMUKA

4.3

MATHUTHOE ITIOJIE. SJIEKTPOMATHUTHA S UHAYKIWA

4.3.1

IlocrossHHEIE MAarduThl. BzaumoerictBue




IIOCTOAHHBIX MAarHuTOB

MaruutHoe noje. BekTop MarHUTHOW HMHIYKIIUH.
IIpunnun cynepno3uuuy. JIMHMM  MarHUTHOU

4.32 uHIyKIud. KapTuHa JTHHWI MAarHATHOM MHIYKIMA
I10JIs1 IOCTOSIHHBIX MarHUTOB
MaruutHoe moJie mpoBOJHUKA ¢ TokoMm. KapTtuna
JUHUM TOJNS JUIMHHOTO MNPSIMOTO MPOBOJHUKA U
433 3aMKHYTOT'O0 KOJIbLIEBOIO IPOBOJHUKA, KaTYLIKU C
TokoM. OmeiT  Opcrena.  BzaumoneiictBue
IIPOBOJAHHUKOB C TOKOM
434 Cuna Amriepa, €€ MOJyJib U HallpaBJICHUE
Cuna Jlopenua, e€ Moaynb | HampaBlICHHE.
435 JBr>keHre 3apspKeHHOM 4YacTHUIbl B OJHOPOJIHOM
MarHuTHOM noje. Pabota cunsl Jlopenia
4.3.6 SIBneHue 31EKTPOMAarHUTHON UHIYKIIUU
437 [ToTok BeKTOpa MarHUTHOM MHIYKLIUU
4338 OJC wuHaykuuu. 3aKOH  AJIEKTPOMarHUTHOM
e urayknuu Papajes
Buxpeoe snexrpuueckoe none. 3C uHIyKIINN B
4.3.9 IIPOBOJAHMKE, JBWXKYIIEMCS IOCTYHaTeIbHO B
OJIHOPOJHOM MarHUTHOM I10JI€
4.3.10 [IpaBuio Jlenna
4311 NunyktuBHOCTh. SIBNenne camounaykuuu. D/C
o CaMOMHYKIIUU
4.3.12 OHeprus MarHUTHOTO MOJIS KaTyHIIKH ¢ TOKOM
4.3.13 DIIeKTPOMarHuTHOE TOJIe
TexHUueCcKue ycTpoHCTBA: MOCTOSHHBIE MarHUTHI,
4.3.14 AJIEKTPOMArHUTHI, IEKTPOJBUTATENb, YCKOPUTEIN
3JIEMEHTApHBIX YaCTHILl, UHAYKIIMOHHAS TeYb
[TpakTuyeckue pabOoThl. M3ydeHne MarHuTHOTO
IoJIsL KaTyIIKu ¢ TOKoM. MccnenoBanue nelcTBUs
4.3.15 IIOCTOSIHHOT'O MarHuTa Ha paMKy C TOKOM.

HccnenoBanne  sSBIEHUS  AJIEKTPOMAarHUTHOM
WUHIYKIUH

5 KOJIEBAHU A U BOJIHBI
MEXAHWYECKUE N DJIEKTPOMATHUTHBIE KOJIEBAHUA
Koneb6arenbHas cucrema. CBoOO/IHBIE KOIEOaHMUS.
51 5.1.1 'apmonmnueckue konebanus. Ilepuon, wyacroTa,
' amMIuInTya U dasza KoyeOaHui
5.1.2 IIpy>xvHHBINA MagTHUK. MaTeMaTU4ECKUN MasTHUK
5.13 VYpaBHeHue TapMOHHYECKUX Kosie0aHuil.




5.2

Kunemarnueckoeu JUHaAMHUYCCKOC OIIMCAaHUC
K0J1e0aTeJIbHOTO JABUXKCHU A

IIpeBpamienue dSHepruv Ipd TAPMOHMYECKUX
Konebanusax. CBsA3p  aMIUIUTYAbl  KoJieOaHUU

>-1.4 HCXOJHOM BEJIMYMHBI ¢ aMIUTUTYAaMH KOJIcOaHMi
€€ CKOPOCTU U YCKOPEHMS
KonebaTenpHbIit KOHTYP. CBoOopaHbIe
AJIEKTPOMArHUTHBIE KOJNe0aHWs B  HJCATBHOM
5.1.5 Koyie0aTeIbHOM  KOHTYpe. AHAJIOTHS  MEXIY
MEXaHUYECKUMU U AJIEKTPOMAarHUTHBIMU
konebanusmu. Popmyna Tomcona
516 3aKOH COXpaHEHHUs DHEPrUM B  MJACAIBHOM
o KOJIcOATETBHOM KOHTYpPE
BeinyXcHHbBIE MEXaHUYECKHE KoJIeOaHusl.
5.1.7 Pe3onanc. Pe3onancHas kpuBas. BbIHYXIEHHbIE
3JIEKTPOMAarHUTHbIE KOJIeOaHMs.
518 [lepemennsblil Tok. CHHYCOUJAIbHbBIN IIEPEMEHHBIN
o TOK.
519 MoIHOCTh MEPEMEHHOIO TOKA. AMIUIUTYIHOE U
o JeHCTBYIONIEE 3HAYEHHUE CUITBI TOKA U HAMIPSKECHUSI
Tpancpopmarop. IlpousBoacrBo, mnepenaya u
notpelieHue JNEKTPUYECKOU SHEPIHUH.
5.1.10 OKOJIOTMYECKME  PUCKM  IIPU  MPOU3BOJCTBE
o SJIEKTPHYECKOM SHEPTHH. KynsTypa
MCIOJIb30BAaHUs 3JIEKTPOIHEPTUU B MOBCEIHEBHOM
KU3ZHU
5111 TexHuueckue YCTPOMCTBA: celicmorpad,
o AIIEKTPUYECKUI 3BOHOK, IMHUM DJIEKTpOIEpe1ad
IIpakTrueckue paboTHI. Hccnenosanne
3aBHCUMOCTH IEPHO/Ia MaJIbIX KoJieOaHuil rpy3a Ha
5.1.12 HUTH OT JJIMHBI HUTM U Maccel TIpy3a.

HccrnenoBanue nEepeMEHHOr0 TOKa B LENHU U3
MOCJIEN0BATEIbHO COEAUHEHHBIX KOHIEHCATOPA,
KaTyIIK{ U PE3UCTOpA

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

MexaHnuveckue BOJTHBI, yCIIOBUS

501 pacrpoCTpaHeHHS. [Mepwnon. CkopocTb

o pacpocTpaHeHus W JUIMHA BOJHLL [lonepeynsie u
NPOJIOJIbHBIC BOJTHBI

590 WNuTtepdepenus u TG paKIus
o MEXaHUYECKUX BOJH

523 3Byk. CkopocTb 3ByKa. I'poMKkocTh 3Byka. BricoTa




tToHa. TeMOp 3Byka

524

525

5.2.6

DJEKTPOMAarHUTHHIE BOJIHBL. Y CIIOBUSL H3JIy4EHUS
JJIEKTPOMATrHUTHBIX BOJIH. B3auMmHas opHeHTanus
BeKTOpOB E, B 1 v B 211€KTpOMarHuTHON BOJIHE B
BAKyyMe

CBoJicTBa 2JEKTPOMAarHUTHBIX BOJIH: OTPaXKCHHE,
IIPEJIOMIICHUE, HoJIIpU3anus, Iudpakuus,
uHTepdepeniys. CKOPOCTh  AIIEKTPOMArHUTHBIX
BOJIH

[[Ixana »aeKTpOMarHUTHBIX BOJH. IIpuMenenue
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHIHATBI pazuocBs3u u TEJIEBUACHUSL.
Panuonokanus. DIEKTpOMarHUTHOE 3arps3HEHUE
OKpYXAaroIIei cpeibl

5.2.8

TexHuueckue YCTpOKCTBA: MY3BbIKaJIbHbIE
WHCTPYMEHTBI, YJIbTPa3BYKOBasi JAMArHOCTUKA B
TEXHUKE W MEIMIMHE, panap, paguolpUEMHUK,
TEeJIeBU30D, aHTeHHa, TesedoH, CBU-neun

53

5.3.1

OIITUKA

[IpsmonuHeitHOe  pacrpocTpaHeHHE CBeTa B
onHopoaHou cpeze. Jlyd cBeta

532

OtpakeHue cBeTa. 3aKOHbI OTPAXKEHUS CBETA.
[TocTpoenne n300pakeHNii B IIIOCKOM 3€pKae

533

5.34

[Tpenomnenue cBera. 3aKOHBI MIPETOMIICHHUS CBETA.
AOGCOIOTHBIN MOKa3aTeab NPeIoMIICHUS

ITonHoE BHYTPCHHEC OTpPAXKCHUC. Hpe,[[e.]leBIfI
YT'OJ MMOJIHOT'O BHYTPCHHETO OTPAKCHUSA

535

5.3.6

5.3.7

5.3.8

5.39

Hucnepcus cBera. CloxHbBIN cocTaB O€JIOro CBETa.

[BeT

CoOuparolie M pacceuBaromive JUH3bl. TOHKas
nuH3a. POKyCHOE pacCTOsSHUE M ONTHYECKas Cuia
ToHKOM JuH3bl. [locTpoeHune wu300paxkeHUl B
coOuparoImx U pacceuBarolux JuH3ax. dopmyna
TOHKOM JIMH3EL. Y BEIIMUCHHUE, TaBaeMOE JTNH30H

Hpeﬂenm MNPUMCHUMOCTU T COMCTpPI‘-ICCKOfI
OIITUKH

Wutepdepenius cBera. KorepeHTHbIE HCTOYHUKH.
VYcnosus HaOII0AeHUS MaKCHUMYMOB u
MUHHUMYMOB B HMHTEP(EpPEHIIMOHHON KapTHHE OT
JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB

Hudpakmus cBera. JludpakunonHas pemérka.




VYcnoBue HaOMIOACHUS TTIAaBHBIX MAaKCUMYMOB IPH
NaJCHUM  MOHOXPOMAaTHMYECKOro  CBETa  Ha
JU(PPAaKLUOHHYIO PEIETKY

5.3.10 [Tonspu3zanus ceera
TexHuueckue YCTPOMCTBA: OYKH, nyma,

doroanmnapar, MIPOEKIIMOHHBIN amnmnapar,
MHUKpPOCKOII, ~TEJECKOIl, BOJIOKOHHas  OITHKA,

5.3.11

TU(PaKIMOHHAS PEHIETKA, TTOISIPOU]

[Ipaktnueckue paboTel. M3mepeHue mokazaTens
MPEIOMIICHUS. HccnenoBanme CBOICTB
n3o0pakeHuil B nuH3ax. HaGmronenue mucriepcuu
cBeTa

RJIEMEHTHI CIIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH

5.3.12

I'panunel MIPUMEHUMOCTH KJIACCUYECKOU
6.1 MexaHukH. [locTynaTel TEOpUM OTHOCUTENIBHOCTHU:
' MHBAapUaHTHOCTb MOJYJII CKOPOCTH CBETa B

BaKyyMe, IPUHIIUIT OTHOCUTEILHOCTH DWHIITEIHA

6.2 OTHOCHUTENBHOCTD OJIHOBPEMEHHOCTH.
’ 3ame]yIeHHe BpEMEHHU U COKpAIllEHUE JJTUHBI

6.3 DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIBI

CBs3p Macchl C DHEPrueil ©  HUMITYJIbCOM
6.4 CBOOOJHON 4YacTUIbl. DHEPIUs MOKOSI CBOOOIHOMN
YaCTHIIBI

7.1

7.2

KBAHTOBAA ®U3UKA
3JIEMEHTBI KBAHTOBOM OITTUKN

@®otonbl. ®opmyna Ilnanka cBgI3u dHEpruu
7.1.1 ¢oTOHA € €ro 4YacTOTOM. DHEpPruss U HMITYJIbC
¢doroHa
OtkpeiTHE U UccaenoBanue Gorodpdexra. OnbIThHI
A.T'. CroneroBa. 3akoHbl hoTOdPdeKTa

VpaBHenne OiHmTeiiHa s poToaddexTa.
«Kpacnas rpanuna» gorosdppexra

7.1.4 Hasnenue ceera. OnbitTel [1.H. JIeOGenesa

7.1.5 XUMHYECKOE NeHICTBUE CBETA

TexHuueckne YCTPOMCTBA: (OTORIIEMEHT,
dboTomaTuuK, COTHEUHAst OaTapesi, CBETOIUO]]

CTPOEHUME ATOMA

Monens aroma Tomcona. OnbiTel Pesepdopaa no
7.2.1 HCCIIE0BAHUIO CTPOEHM aroMa. [InanerapHas
MOJIEIb aTOMa

7.2.2 [Toctrynatet bopa. W3nydeHwe © MOrJIOMIEHUE




(OTOHOB TIpU TMEpexo/ie aToMa C OJHOTO YPOBHS
sHepruuM Ha Jnpyrou. Buaer cnektpoB. Cnektp
YpOBHEH HEPrUM aToMa BOAOPOa

7.2.3

BosiHOoBBIE CcBOMcTBa yactui. BonHbl ae bpoins.
KopmyckynsapHo-BomHOBOH ayanusm. Jludpakuus
JJIEKTPOHOB HA KpHUCTALIAX

7.2.4

7.2.5

CrHoHTaHHOE W  BBIHYXICHHOE  H3JIyYCHHE.
Y CTpoiicTBO M IPUHIIKI PaOOTHI JT1a3epa

TexHuueckrne yCTpPOMCTBA: CIEKTPAJbHBIA aHAIN3
(cTIeKTpOCKOIT), JIa3ep, KBAaHTOBBIA KOMIIBIOTEP

7.2.6

[IpakTnueckue paboTHL. Habnronenue
JIMHENYaTOro CIeKTpa

7.3

7.3.1

ATOMHOE A1PO

Meronsl HaOJII0/IEHUS u perucTpanuu
3JIEMEHTAPHBIX YaCTHUIL

7.3.2

OtkpeiTre paguoaktTuBHOCTH. OnBITHI Pe3epdopaa
[0  ONpEACNCHUI0 COCTaBa  PaTUOAKTHBHOTO
nsnydenusi. CpoiictBa anb(a-, Oera-, ramma-
U3ITydeHus. BiausHue paguoakTHBHOCTH HA )KUBBIC
OpTaHU3MBI

7.3.3

OtkpeiTe TpoTOHA U HeWTpoHa. HykinoHHas
Monenb siapa [eiizenOepra — MBaHenko. 3apsia
sapa. MaccoBoe unciio sapa. M3otomnsl

7.3.4

7.3.5

Anbda-pacniaf. DJEKTPOHHBIM U TMO3UTPOHHBIN
Oeta-pacma. lNamma-uznydenue. 3akoH
paInoaKTUBHOTO pacrajia

DHeprusi CBSI3U HYKJIOHOB B siape. SIIepHbIC CHITBI.
Jedext maccsl siapa

7.3.6

7.3.7

7.3.8

SAnepHble peakuuu. JleleHUe U CUHTE3 sIEp

Snepusiii  peaktop. TepMoOsIepHBIM  CHUHTE3.
[TpoGiieMbl U MEPCHEKTUBBI SACPHON IHEPIETUKH.
DKOJIOTUYECKHE ACTIEKTHI SIIEPHON SHEPTETUKU

BHCMGHTapHLIe YaCTHUIIBI. OTKpBITI/Ie IMMO3UTpPOHA.
(I)yHIIaMCHTaJIBHBIe B3aUMOJCHCTBUS

7.3.9

TexHu4yeckne yCTpOMCTBA: JIO3UMETP, Kamepa
Bunscona, siaepHslif peaktop, arToMHas 6ombOa

7.3.10

[Tpaktuyeckue pabotel. MccnenoBanue TpekoB
yacTull (110 rOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3BEé3gH0r0 Heba. Co3Be3nus, sipkue 3BE3IHI,
IJIaHETHI, UX BUAUMOC IBUKCHUC




8.2

Conneunas cucreMa. IlnaHersl 3eMHOW IpyNIIbI.
[InaHeThI-TUraHThl U UX CHOYTHUKH, KapJIUKOBBIE
wianeTbl. Manble Testa COTHEUYHOU CUCTEMEI

8.3

8.4

Connne, ¢orochepa u armochepa. ConHeuHas
AKTUBHOCTH

Uctounuk sneprun CosHia v 3BE311

8.5

8.6

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKU: Macca,
CBETHUMOCTb, paauyc, TeMIiepaTypa, X
B3aUMOCBsI3b. JlnarpaMMa «CreKTpaabHbIN Kiacc —
CBETHUMOCTDY. 3BE3 bl [JIaBHOU
MOCJIENOBATEILHOCTH. 3aBHCUMOCTL «Macca —
CBETHMOCTEY IS 3BE3] rJI1aBHOM
IIOCJIEIOBATEIIBHOCTH

Buytpennee crpoenue 3BE3a. CoBpeMEHHbIE

MPEACTABICHUS O IPOUCXOXKICHUU W DBOJIOIUN
ComHna 1 3B€31. DTalbl >KU3HU 3BE3]

8.7

8.8

Mneunsiii Ilyte — Hama 'anaktuka. CnupanbHast
cTpykrypa ["anakTuku, pacnpeneneHue 3B€371, raza
n neum. llonoxxkenne u nwxenue ConHua B
INanaktuke. Ilnockas u chepuyeckas noJCUCTEMBI
INanakTuku

Tunbl ramakTuk. PaguoralakTMKd HW  KBa3apsbl.
YépHble IbIPHI B siApax ralakTHK

8.9

Bcenennas. Pacmupenue BceenenHoil.  3akoH
Xabb6mna. Pa3zberanue ranaktuk. Bo3pact u paguyc
Bcenennoit, teopus bonbmoro B3peiBa. Mojenb
«ropsuer Beenennon». PenukroBoe usinyuenue

8.10

MacuirabHast CTPYKTypa Bcenennoi.
MerarainakTuka. Hepeménnbie po0sIeMbI
aCTPOHOMUU




IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpedoOBaHMS oOpa3oBaHus

CdopmupoBaHHOCTE YMEHHMI pacro3HaBaTh (HU3UYECKHE SIBICHUS

(mporiecchbl) U OOBSACHATH MX HA OCHOBE M3yYEHHBIX 3aKOHOB

BJIaI[CHI/IC OCHOBOIIOJIararommuMun (1)I/ISI/II-IGCKI/IMI/I IIOHATUAMHA n

BCJIIMYNHAMHU, XapPAKTCPU3YIOILITUMU (I)I/I3I/I‘IGCKI/IC IMpOICCChI

ChopMHpOBaHHOCTh YMEHHH MNPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJICKYJISIPHOM bu3uku u TEPMOIMHAMHUKH,
ANEKTPOJMHAMUKH, KBAaHTOBOH (DM3HMKH Ui aHAIM3a W OOBSICHCHUS
SIBJICHU MUKPOMHpA, MaKpOMHpa ¥ MeraMupa, pa3jinyaTh YCIOBHS
3 (rpanubl, 00J1aCTH) MPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB, TOHUMATh
BceoOImuMid xapaktep (pyHIaMEHTalIbHBIX 3aKOHOB M OTPAaHHYEHHOCTh
WCIOJIb30BaHUS YAaCTHBIX 3aKOHOB, aHAIM3HPOBATh (DU3UYECKHE
MPOIIECChI,  WCTOJB3YyS  OCHOBHBIC  TIOJOXKEHHS, 3aKOHBI H

3aKOHOMCPHOCTHU

CpopMHUpPOBAaHHOCT YMEHHS pa3inyaTh YCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYeCKuX TeNl U MPOIECCOB (SBICHUIN)

ChopMupoBaHHOCTh yMEHHUS pelIaTh pacu€THbIE 3aJaud C SIBHO
3aJlaHHOM W HESIBHO 3aJaHHOW (U3NYECKOW MOJEJbI0: HAa OCHOBAaHUU
aHajM3a YyCJIOBUsS BBIOMpaATh (U3MYECKHE MOJCNIH, OTBEYAIOIIUe
TpeOOBaHUAM 3a/1a4u, TPUMEHSTH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
5 M TOCTynaThl  (PU3MYECKMX  TEOpWid  TpU  HCIOIH30BAHHU
MaTeMaTUYECKUX METOJIOB PEIICHUS 3a/ay, IPOBOJIUTH PACUYEThl HA
OCHOBAaHWHU WMEIONIUXCSl JAHHBIX, AaHAJIU3UPOBATh peE3YyJbTaThl U
KOPPEKTUPOBaTh  METOJIBI  pemieHuss ¢  y4ETOM  TOJyYeHHBIX

pe3yabTaTOB

Pemate xadecTBeHHBIE 3a/a4yu, TPEeOyIOIME MPUMEHEHHs] 3HAHUA W3
pa3HBIX pa3feNioB IIKOIBHOTO Kypca (DU3WKH, a TakKe WHTErparuu
6 3HAHUN M3 JIPYTUX MOPEIMETOB €CTECTBEHHOHAYYHOIO  I[UKJIA!
BBICTPAMBATh JIOTMYECKYIO IIEMOYKY PACCYy)KJAEHUW C ONOpod Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)H31/I‘—I€CKI/I€ SIBJICHUA




Bnanenue OCHOBHBIMH MeTOoAaMH1 Hay4HOTO MMO3HAHMS,
UCTOJBb3yeMbIMU B (U3UKE: MPOBOIUTH IMpPSMBIE U KOCBEHHBIC
u3MepeHus: (U3MYECKUX BEJIUYUH, BBIOMpPAs ONTUMAJbHBIA CHOCOO
W3MEPEHUSI U HCIIOJb3Ysl U3BECTHBIE METOJbl OLEHKH MOTPEUIHOCTEN
U3MEpEHUH, IMPOBOAUTH HCCIEJOBAHUE 3aBUCHUMOCTEH (U3NIECKUX
BEeIMYMH C HCHOJB30BAHUEM TMPSAMBIX HM3MEPEHHUU, OOBSCHATH
MOJIy4E€HHBIE PE3yJbTaThl, UCIONb3Yd (HU3HUUECKHE TEOPHH, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABL; COOMIOAATh MpaBuUiia O€30MacCHOTO Tpyaa
[IpU MPOBEACHUHU HCCICIOBAHUN B PaMKax Y4eOHOTO HKCIEpUMEHTa U
y4eOHO-UCCIIEIOBATEILCKOM  JCSITEIBbHOCTH C  HCIIOJIB30BAHUEM
UM@POBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W J1abOpaTOPHOTO

o0opynoBaHus

ChopmupoBaHHOCTH ~ YMEHHH  aHANM3UpOBaTh U OILICHUBATH
MOCJIEICTBHS OBITOBOM M MPOW3BOJCTBEHHOM NIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOW C (PM3MYECKUMH TPOIECCAMH, C TMO3HMIUN IKOJOTHUECKOU
0€30I1aCHOCTH; MpeCTaBICHU N o paloOHATBHOM
[PUPOJIONOIb30BaHUM, a  TakKe  pPa3yMHOM  HCIOJb30BAaHUU
JOCTMKEHUM HAYKHM W TEXHOJIOTMW JUId JAJbHEWILIEr0 pPa3BUTHS

YeJI0BEUYECKOr0 OOIIECTBA

10

OBnagenne pa3MTUYHBIMH crocobamMu  paboTel ¢ WH(pOpMaIue
(GU3NYECKOTO  COAEpX)aHWSA C  HCIIOJIB30BAaHHEM  COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJOIHMH; pa3BUTHE YMEHUH KPUTHYECKOTO

dHaJIN3a U OLCHKHU JOCTOBECPHOCTHU nonyqaeMoﬁ HH(bOpMaL[HH

ChopmupoBaHHOCTE ~ YMEHUH  NPUMEHSATH  OCHOBOIOJATaOIINe
ACTPOHOMHUYECKHE TIOHATHS, TEOPUUM M 3aKOHBl Ui aHaau3a u
00BACHEHHST (PU3MUECKUX IMPOIIECCOB, MPOUCXOISAIIMX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXKTAIAKTUYECKON Cpele; JBUKEHHUS

HEOECHBIX TEJI, DBOIOLUHY 3BE€311 M Beenennon




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D

11O ®PU3UKE

Kon Kon
pasjaena/re JjieMe
MBI HTA

1.1

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

MEXAHHUKA
KMHEMATHKA

Mexanudeckoe JABHIKCHHC. OTHOCUTENIFHOCTh MEXaHUUECKOI'O

nBxenusa. CucreMa oTcuéra

MarepuaibHas TOUKA.

TpaeKTOpPHA

Eé& pamryc-BeKTop:
Fe )= (e ) e ) =(e)),

TpaeKTopIIs,

HepeMellleHIle: )O/
N7 =7 (1)) ~7(1y) =T 7y = '
= (Ax, Ay, A2),

OyTE.

CII0KeHIIe TIepeMeTeHHiL:

Ny =0 +47

CkopocTh MaTepuaIbHONU TOUKHU:

_—y

— @l =
=7'=(v,.u,.u.).

Ax . ' .
v.o=— =X,. @HAJOTIYHO v, =y, U.=Z,.
=0

CrokeHIe CKOPOCTeIl: 0, =0, + 0, -

Brluncrnenue nepeMeleHys U IyTd MaTepUaIbHON TOUKU IIPU
MPSIMOJIMHEIHOM JBUKEHHUH BJIOJIb OCH X 1O IpaduKy

3aBUCUMOCTH Vx(t)




- _ AD ~,
YCKDPEHIIE-‘ MaTepHAMBHOI TOYKIL: a = &—L [ﬂ
T lar—o

a. =

Au . :
,=—| =(v,),". amamormHO a, =(v, )", a.=(v.)".
A, ' : e T

PaBHOMEpPHOE IPSAMOJIIMHEMHOE JBUYKEHHUE:

x(t) = xg + Voxt

1.1.5
U (t) — vgx = const
PaBHOYCKOpEHHOE NPSIMOJIMHENHOE ABUKCHUE:!
at-
x(t)=x,+u,t +——
v(t)=v, +at
1.1.6 a. = const
2 _ 2 3 c -
UJ.T Lﬁ.‘r - _H.T ["Ll '11]
v +U
T
HPII OBILKEHINI B OTHOM HANIPABJICHII IIVIE S = >
CBoOoaHoe majeHue. Y cKopeHrue CBOOOHOTO TaICHHS.
Vi o Eo
1.1.7 l
Yo o
(] Xo t—-

JIBukeHue Tena, OpOIIEeHHOTO MO YTJIOM 0L K TOPU30HTY:




[.‘r{f} =X, U, f=x +U,cosa-f

v.(t)=v,, +gt=v,sina— gt

=0

=—g=const

{U;- (t)=v, =v,cosa
{gx
o
=y

KpuBonuneiinoe nBuxeHue. [[BukeHne MaTepualibHOM TOUKHU
110 OKPYXHOCTH.
VYrnoBas 1 JIMHENHAA CKOPOCTh TOUKU:

v = wR

1.1.8 [Ipu paBHOMEPHOM JIBUKEHUU TOUYKHU 10 OKPYKHOCTHU
21 5
Ww=— =21
T
. LleHTpoCTpeMHUTENBHOE YCKOPEHHUE TOUKH:
v? 5
aye = ? = w*“R
. [lomHOE yCKOpEHHE MaTepUaIbHOU TOYKHU
119 Teépaoe Teno. IlocTynarenbHOE U BpalllaTeIbHOE IBUKEHHUE
TBEPAOTO TeEIA
1.2 JNHAMUKA
121 Nuepunaneubie cucteMsl orcuéra. IlepBbil 3akoH HeroTOHA.
[IpuHnunn otHOCHUTENBHOCTH ["anmunes
Macca tena. IIIoTHOCTE BemiecTBa:
m
1.2.2 =7
T
Cuna. [TpyHUUMNn cyneprno3uiuu CHI:
1.2.3 - o

FpaBHOAeﬂCTB = Fl + F2+- -




1.2.4

1.2.5

1.2.6

Bropoii 3akon Herotona: quist MarepuanbHoil Touku B 1ICO

-
>

F1 =ma,q

Ap = FAt

pu

F = const

-———

—

‘Fi?_ Fj!l

Tpernii 3akoH HpIOTOHA [U1s1 MATEpUATIBHBIX TOYEK:

-

Fiy = —Fp

3aKoH BCCMUPHOI'O TATOTCHHA: CHJIbI IIPUTSIKCHUS MCKIAY

TOYEYHBIMU MacCaMu PaBHBI
mim;

F=6—p

Cuna TSOKECTH. L[eHTp TSDKECTH Tela. 3aBUCHUMOCTH CHIIBI
TSKECTH OT BBICOTHI h Haa MOBCPXHOCTHIO IIIAHETHI paglnyCoOM

RO:
GMm

M9 = Ry + h)?

1.2.7

1.2.8

Cuna ynpyroctu. 3akoH ['yka:
E, = —kx

Cwuita Tpenus. Cyxoe TpeHue.
Cuna TpeHus CKOJIbKEHUS:
FTp = uN

Cuna TPCHUS ITOKOA:




Koaddurment tpenns

JlaBaeHwue:
F,
1.2.9 =—=
P=7
1.3 CTATHUKA
.
F
MoOMEHT CuiIbl OTHOCUTENIEHO OCH BPAILICHUS
1.3.1
[M| = Fl, rae 1 — medo cuibl
F
OTHOCUTENILHO  OCH,  mpoxomsmed  uepes  Touky O
MEePIEeHIUKYISIPHO PUCYHKY
LenTp macc Tena. LleHTp Macc cucTeMbl MaTEPUATBHBIX TOYEK:
myr + myry+...
TL[.M. =
mq + m, +...
1.3.2
B o1HOpOAHOM TTOJIE TSXKECTH
(g = const)
LIEHTP MaccC TeJla COBIAJIAET C €r0 UEHTPOM TIKECTH
VYcnoBus paBHoBecus TBEpaoro tena B UCO:
[M+M,+..=0
1.3.3

\[E+F2+...=[J

3akoHn [lackans
JlaBrienue B )KUJIKOCTH, Tokoseics B UCO:

p =po+pgh

3akoH Apxumena:

-
-

FApx = _PBbITeCH




€CJIM TEJIO M KUAKOCTh ImokoaTcs B UCO, To

F, Apx — pg I/BbITeCH

VYcioBue miaBaHus TeEN
3AKOHbBI COXPAHEHUS B MEXAHUKE

Nmnynbc MmaTepuanbHOM TOYKHM:

p=mv

I/IMHy.]'IBC CHUCTCMBI TCII:

p=pL+p2+..

3aKOH M3MECHEHUS M COXPAaHCHHS UMITYJIbCa!
B UCO

Ap = A(pl + D2 +.. ) = FlBHe].LIHAt + FZBHELHHAt+' -

B MCO , ecniu

, €CITN

- -

FlBHemH + FZBHe]_LIH+- ..=0

PeakTnBHOE JBIKEHIE

F
ﬁ;(;

Pabota cuiibl Ha MaJIOM NTEPEMEIIEHUN:

A=|ﬁ|-|ﬁf‘|-c05 a=F, Ax




1.4.5

1.4.6

1.4.7

o F

D
MOoONIHOCTh CHIIBI:

€CJIM 32 BpeMs
At

pa60Ta CHUJIBI UBMCHACTCA HAa , TO MOIITHOCTH CHIJIBI

Ad
P=— =F-v-coso
ﬂf Ar—

Kunernueckas OHCPI'usa MaTepHaHBHOﬁ TOYKH:

mv? p
EKI/IH =

2 2m

2

3aK0OH M3MCHCHUS KHHECTUYCCKOU SHEPIUU CUCTEMbI

MarepuanbHbiX Touek: B UCO AEkun = Al + A2 + ...

[TorenmanpHas 3HEprus:
JUISL TIOTEHIMAIBHBIX CHUJI

A12 = ElrIOTeHu - EZHOTeHu_: AEHOTeHu

IloTenumnanpHas OHEPTHUA MaTepHaHBHOﬁ TOYKHU B OJHOPOAHOM
TIOJIC TSAXKECTU!:

El'[OTeHL[ = mgh

[TorennuanbsHast 3HEprus yrnpyro aeopMUpOBaHHOIO Teja:

kx?
El'[OTeHLL = T

1.4.8

3aK0OH U3MEHEHUS U COXpaHCHUA MeXaHU4eCKOou OHCPTHUHU:
Euex = Esen * Enorern.
B IICO AE,ex = Agcex senorerm. cans
B IICO AE,; = 0. eCIH Agcex menoresn. cax = 0




1.5

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

1.5.1

1.5.2

I'apmoHnyeckue KoneOaHus MaTeprualbHON TOYKH.
Awmmuiutyna u ¢asza konebanuii. Kunemarnueckoe onucanue:
w(f) = Asin| et +o, ),
v (6} =x.
a(=(v,), =) =a +0'x=0,
IJI€ X - CMEIIEHHE U3 PaBHOBECHUSI.

,Z[I/IHaMI/I‘IGCKOG OIIMCaHUC:

ma, = —kx,
rae
k = mw?
. JTO 3HAYHT, YTO
E, = —kx

9HepreTI/I‘l€CK06 OIIMCaHUuC (SaKOH COXpaHCHUA MEXaHUYEeCKOMH

SHEPTUN):

-~

1:U+E_rim§m_kf1 _

2 2 2 2

CBsi3p  aMIUIUTYZIbl KOJIEOAHMM CMEIIEHHUs MaTepHuaJbHOU

TOUYKH C aMIUIUTYaMHU KojeOaHuil €€ CKOPOCTH U YCKOPEHHUS:

Upe =04, @ =04

[lepuron 1 yactoTta KoyeOaHMii:

[lepnox ManbiXx CBOOOJHBIX KOJ€OAHUN MaTEeMaTHYECKOTO

MasiTHHKA:

T=2?EJI
g

[lepuon cBOOOTHBIX KOJI€OaHUN MPYKUHHOTO MasiTHUKA!

m
T=2m |—

k




1.5.3 Brinyxaennsie konebanus. Pesonanc. PesonancHas kpuBas
[Tonepeunsie u IpOAOJIbHbIE BOJIHBI. CxopocTb
pacnpoCcTpaHeHuUs U JIJTUHA BOJIHBIL:

A=vT = v

1.54 v
Wutepdepennys u audpaxiyst BOIH

1.5.5 3Byk. CKOpOCTb 3ByKa

2 MOJIEKVYJIAPHASA ®U3UKA. TEPMOJUHAMUWKA
2.1 MOJIEKYJISIPHASA ©®U3MKA
Mopnenu cTpoeHus: Ta3oB, KUAKOCTeH U TBEPABIX Ten. [lycThb
TepMOJMHAMHYecKasi cuctemMa (teno) cocrout w3 N
OJIMHAKOBBIX MOJIEKYJI. Torja KOITU4eCcTBO BEIIECTBA
N m
TN uw
2.1.1
rje
Ny
— 4ncio ABOrajapo, m — Macca CUCTEMBI (Tena),
U
— MOJISIpHAas Macca BellecTBa

2.1.2 TermoBoe JBUKEHUE aTOMOB U MOJIEKYJI BEIIECTBA

2.1.3 B3auMopelicTBue 4yacTHII BellecTBa

2.1.4 Huddysus. bpoyHoBckoe aBUKEHHE

2.1.5 Monens uneansHoro rasa 8 MKT
CBsi3p MEXJly JIaBJICHUEM U CpelHEN KHHETUYECKOW HHeprueut
MOCTYMATEIbHOTO TEIJIOBOTO JABUKEHUS MOJIEKYJ UI€aTbHOTO
ra3a (ocaoBHoe ypaBHeHHue MKT):

1 - 2 (mp*) 2 —

2.16 P=mdw =g Ty T e

rae m0 — Macca OJTHOM MOJIEKYJIbI,

N
n=-—
|4




- KOHIICHTPAITUS MOJICKYJI

2.1.7 AbcomotHas Temneparypa: T =t +273K
CBs13b TeMIIEpaTyphbl Ta3a Co CPeAHEN KUHETUUECKOM IHEprUen
IIOCTYIATCIbHOI'O TEIIJIOBOI'O ABMXXCHUSA €0 MOJICKYII:
I 2
2.1.8 =™ |3kt
L2 2
2.1.9 VYpaBuenue p = nkT
MOI[CJIL HNACaJIbHOI'O ra3a B TCpMOJUHAMUKC:
| Vpaprerre MerreTeesa — Kaneiipona
| BEIpesKeHHE V14 BHYTPSHHEH SHEPIHH
VpaeHeHne MeHeneepa — KianelipoHa (IpHMEeHI)
3aIIICI):
m RT
oV ="_RT =vRT =NkT, p=P"2
2.1.10 H H
BripaxkeHne 114 BHYTPeHHell 3Heprii 0IHOAaTOMHOTO
raza ([IpHIMeHHMEle (POPMET 3aIlIcH):
-3 3 im 3
U==-VRT =—NkT ==—RT =v¢, T==pV
2 2 2 2
3akoH I[aJ'II)TOHa IJI JaBJICHUSA CMCECH Pa3pCiKCHHBIX I'a30B:
I/I3onpoueccm B Pa3pCKCHHOM Tra3€ C IMOCTOAHHBIM YHUCIOM
5110 Moutekyn N (C MOCTOSITHHBIM KOJIMYECTBOM BELIECTBA V):

n3zorepma (T = const): pV = const,

nzoxopa (V = const):




p
== t
T cons

n3obapa (p = const):

— = const
T

I'paduueckoe npeacraneHue u3omnporeccoB Ha pV-, pT-u VT-
JarpamMmMax.

OO0ObeIMHEHHBINA Ta30BbIIA 3aK0H:

pvV .
T = cons

JJI1 ITIOCTOSAHHOI'O KOJIMYECTBA BCIIICCTBA V.

HaCBIHIGHHBIC M  HCHACBIMICHHBLIC  IIAphbI. KauectBennas

3aBUCUMOCTDb INIOTHOCTH W JAaBJICHHA HACBIIICHHOI'O IIapa OT

2113 TEMIEPATypbl, UX HE3aBUCHUMOCTh OT O00BbEMa HACBILIEHHOTO
napa
BnaxhocTs Bo3yXa.
OTHOcHTENbHAS BIAXKHOCTH!
pnapa(T) pnapa(T)
2.1.14 ¢ = =
pHaCbIH.[l'[apa (T) pHacmLunapa (T)
5115 W3MeHeHne arperaTHbIX COCTOSIHUM BEILLECTBA: UCIAPEHHE U
o KOHJICHCAIIMsl, KUTIEHUE KUJIKOCTH
2116 N3meneHne arperaTHblX COCTOSSHUM BELIECTBA: IUIABJICHHE U
o KpUCTaJIIIN3aLus
2.1.17 IIpeoOpazoBanue 3Hepruu B (pa30BbIX Mepexoiax
22 TEPMOJNHAMUKA
221 TemuioBoe paBHOBECHE U TEMIIEpaTypa
222 Buyrtpennss sHeprus
Tennonepenaua kak cnocod M3MEHEHUS BHYTPEHHEH 3HEepruu
223 6e3 cosepiieHust paboTbl. KoOHBEKIMS, TEIIONPOBOJHOCTD,
U3Iy4yeHue
224 KonnuecTBo TemIoThI.




VYV nenbHast TENI0EMKOCTD BEIECTBA C:

Q = cmAT

VY aenbHas TerioTa mapoodpaszoBanus L: Q = Lm.

2.2.5 VenbHas TerioTa miasieHus A: Q = Am.
VY enpHas TEI0Ta Cropanus TOIMBa q: Q = gm
DnemMeHTapHas paboTa B TEPMOJAMHAMHUKE:
A =pAV
2.2.6
Beruncnenue paboTs 1o rpaduky mpoiecca Ha pV-auarpamme
[IepBblil 3aKOH TEPMOAVMHAMUKH:
Q12 =AUz + A1, = (U, = Uy) + A,
2.2.7
Anunabara:
Q12 = 0= Ay, = (U; — Uz) = AUy,
228 Bropoii 3akon TepMmoanHamuku. HeoOpaTtumble nporecchbl
[Tpunimne! gerictBus TernoBbix MamuH. KIT/:
2.2.9 n= = =1-
Makcumansnoe 3nauenue KIII. [ukin Kapno:
T.. -T T
2210 max M = Mg — _Br O wm ] mem
T Ty
YpaBHEHHE TEIIOBOTO OajlaHca:
2.2.11 Qi +Q;+Q3+...=0

SJIEKTPOAMMHAMUKA

3.1

DJIEKTPUYECKOE ITIOJIE




3.1.1

DJNeKTpu3anus Tel U €€ MPOSBICHUS. DIEKTPUUECKUN 3apsi.

JIBa Buga 3apsna. DJIeMEHTApHBIM JJIEKTPUUECKUU 3apsii.

3aKOH COXpaHEeHHUsI SJIEKTPUUECKOTO 3apsiia

B3aumoneiictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KyoHa:

B OTHOPOAHOM BCHICCTBC C [[HBJICKTpH‘-IGCKOﬁ

IIPOHUIACMOCTBIO

_ 1 el

F= k|{?1|- E}J — !
&r” 4mes, 17

Onexktpuueckoe mnone. Ero neiictBue Ha

3apsabl

QJICKTPHUYCCKUC

HaprI)I(éHHOCTB QJICKTPHYCCKOI'O ITOJIA:

-

N F

qnpoGHbIﬁ

[Tone Toueunoro 3apsna:

OAHOPOJHOC IT0JIC!

-

E = const.

KapTune! nMHMA HanpsHDKEHHOCTH 3TUX MTOJIEN

IloTeH1IMaIbHOCTH QJICKTPOCTATUYICCKOI'O T10JIA.

Pa3zHOoCTh MOTEHIIMATIOB 1 HANPSIKEHUE:
A1z = q(p1 — Pp2) = —qAd = qU.

HOTGHHI/IaJ'[I)HaSI OHEPTIUA 3apsaa B 3JICKTPOCTATUYCCKOM ITO0JIC:

W =q¢




IloTennman SJICKTPOCTATHUYCCKOI'O ITOJIA:

¢_K
q

CBs3b HaprI}KéHHOCTI/I IIoJIA W PA3HOCTH ITOTCHLHAJIOB JJIsA

OJIHOPOJIHOTO 3eKkTpocTatnuueckoro nois: U = Ed

[IpuHUMI cynepno3uum 3JIEKTPUUECKUX MOJIEH:

E:E1+E2+...,¢ :¢1+¢2+.--

HpOBOIIHI/IKI/I B DJICKTPOCTAaTUYCCKOM II0JIC.
Ycnosue paBHOBECHA 3apAd0B: BHYTPU ITPOBOJHUKA

Et=0

, BHYTPH ¥ Ha IIOBEPXHOCTH IPOBOJHUKA ( = cOnst

[[I/ISJ'ICKTpI/IKI/I B JJICKTPOCTATHUYCCKOM IIOJIC. HI/ISHCKTpI/I‘leCKaﬂ

MMPOHUIACMOCTb BCUICCTBA €

Konnencarop. DinekTpoéMKOCTh KOHICHCATOPA:

q
C=—
U

QHCKTpOéMKOCTB IIJIOCKOI'O0 KOHACHCATOpa:

£gyS

d

3.1.10

HapannenLHoe COCANMHCHUC KOHACHCATOPOB:

q =q1+q2+...,U1 = U2 =---'Cnapaml_Cl+CZ+-"

IlocnenoBaTenbHOE COCIMHCHIE KOHACHCATOPOB:

1 1 1
U=Up+Up.u=qz=.., 7 — =+ +-
ocJ1 1 2




3.2

3.1.11

DHeprus 3apsHKeHHOTO KOHIEHCATOPa:
_qU _CU 2 3 q?

; 2 2C

3AKOHBI IIOCTOAHHOI'O TOKA

3.2.1

Cuia Toka:

IlocTossaHEbI TOK: I = const

Jnst mocrosiHHOTO TOKA = It

322

323

VYcIiloBHS CYLLIECTBOBAHUS 3JEKTPUUYECKOTO TOKA.
Hanpsoxkenne U u OJIC E

3axon Oma i yyacTKa Lenu:

I_U
"R

324

DnexTpuyeckoe COIIPOTHUBIICHUE. 3aBUCUMOCTD
COTMPOTUBIIEHUSI OJHOPOJHOTO MPOBOJAHHMKA OT €ro JJIMHBI U

ceucHHS. Y ACIBHOE COIIPOTUBJICHHUEC BCIICCTBA.

l
R=p§

3.2.5

Hctounuku Toka. 3/C ucTouHmka Toka:

ACTOpOHHPIXCPIJ'I

q

E =

BHYTpeHHee COIIPOTUBJICHUEC UCTOYHHKA TOKA

3.2.6

3axon OMa sl IOJTHOU (3aMKHYTOH) anexkTpuyeckoil uenu: E

= IR + Ir, oTkyzna




3.2.7

3.2.8

329

3.2.10

HapaHHCJIBHOC COCAMHCHUC ITPOBOAHUKOB:

I=11+12+..,Ul=02=_,,

1 1 4 1 N
Rnapann Rl RZ

HOCHGHOB&TCHBHOC COCANHCHUC ITPOBOAHUKOB:
U=U1+02+.. 11=12=..,,
RI'IOCJI = Rl + R2+. -

Pa6ota snexrpuueckoro Toka: A = [Ut.
3akoH Jlxoyns — Jlenna:

Q =I%Rt

Ha pe3ucrope

U2
R:Q=A=12Rt=IUt=?t

MOHIHOCTI) SJICKTPUYCCKOT'O TOKA:

Ad _
p=—" = U
At |, 40
TernmoBast MOIIHOCTB, BBIAENSIEMAast HA PE3UCTOPE:
., UF
P=I"R=—=]U
R
MOH_IHOCTL HNCTOYHHKA TOKA:
AAd
_ ©T. CHIT _
p === —F]
At

Ar—(

CBOOOJHBIE ~ HOCHUTENM  JJEKTPUYECKUX  3apaJoB B
MIPOBOAHMKAX.  MeXaHu3Mbl  MPOBOJUMOCTH  TBEPIBIX

MCTAJUIOB, pacCTBOPOB H pacCiljlaBOB JJICKTPOJIUTOB, Ta30B.




[TonynpoBoauuku. [ToynmpoBOAHUKOBBIN A0

3.3 MAT'HUTHOE I10JIE
MexaHn4eckoe B3aUMOJICCTBUE MarHUTOB. MarHuTHoe ToJIe.
Bekrop MarHuTtHOM umHAykuuu. IlpuHnun cynepnosuuuu
MArHUTHBIX MOJICH:
B = B; + B,+...
3.3.1 v
Jluaun  uwHAYKOMM MarHUuTHOrO mnons. KapTuHa nuHMM
WHTYKIAA MarHUTHOTO oJIs I10JIOCOBOTO u
MMOJKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB
OnbiT Opcrena. MarHutHoe IOJI€ MPOBOJHUKA C TOKOM.
330 Kaptuna nuHMA WHAYKIUKW MAarHATHOTO TOJS JIIMHHOTO
MPSIMOTO MPOBOJAHUKA U 3aMKHYTOI'O KOJBIEBOIO MPOBOAHUKA,
KaTYyIIKHA C TOKOM
Cuna Amnepa, e€ HanpaBJIEHUE U BEJINYUHA:
F, = IBlsina
3.3.3 |, rae o — yroj Mexay HalpaBJICHUEM IPOBOJHUKA U BEKTOPOM
B
Cua Jlopennia, e€ HanpaBJICHUE W BEJIMUMHA:
Fnop =1 q | vBsina
T 0. — YroJI MEXK1Y BEKTOpaMHU
v
334
u
B
. JBM>KeHME 3apsyKEHHOM YacTHIbl B OAHOPOJAHOM MarHUTHOM
rnoJjue
34 OJIEKTPOMATHUTHAA UHAYKIWA
[ToTok BeKTOpa MarHUTHOM MHIYKIIUU:
34.1 ® = B,S = BScosa




34.2

SIBnenue annexkTpoMarHuTHOW MHAYKIMU. DJIC uHIYKIIMK

343

3aKOH AJIEKTPOMarHuTHON MHAyKIu Papajes:

AD
E :—E :—(I:l;
Af—30

344

OJ1C uHAYKIMH B IPSIMOM MPOBOAHUKE JUTMHOM 1,

ABMIKYIIEMCS CO CKOPOCTBIO

(C2N))]
B OJTHOPOJIHOM MAarHUTHOM ToJje B:
| E; |I= Blvcosa

, TI€ 0. — YyTOJI MEXy BEKTOpoM B u HOpmalibio

n

K IINIOCKOCTH, B KOTOpOﬁ JIC)KAT BCKTOPbI

-
-

lnv

; €CITN

4




345

3.4.6

3.4.7

TO
| E; 1= Blv

IIpaBuio Jlenna

NHAYKTUBHOCTB:

,umun O = LI
Camounaykuus. 31C caMOUHIyKIIUY:

A
Eﬂ-=—L—L ——1r,
Afly

3Hepr1/m MAarauMTHOI'O ITOJIA KaTylIKU C TOKOM:

W_LIZ
E7o2

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHUA 11 BOJIHbI

3.5.1

Konebarenbubiii  koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE

KoJieOaHus B UI€ATbHOM K0JIe0aTeTbHOM KOHTYpE:
[4(1) =Guussin( o +,)

]fffﬁ] =, = 0 c08( @ + g ) = I, cO8(f + @y
®opmyna Tomcona:

T =2nVLC

, OTKyJ1a




CBs13b aMIUIMTY/IBI 3apsia KOHJAEHCATOPA C aMIUTUTYION CHIIBI
TOKAa TIpU CBOOOIHBIX JJICKTPOMATHUTHBIX KOJCOAHUSX B
HJIeaTbHOM KOJIe0aTeIbHOM KOHTYpE:
gﬂm =

m

3aKOH COXpAaHEHHWs SHEPTUU B WJICATHLHOM KOJIEOATeIThHOM

KOHTYpE:
35.2
353 BreinyKeHHBIC 2JIEKTPOMAarHUTHBIC KosieOaHus. Pe3onanc
[lepemennsiii Tok. [IpomsBoacTBO, mepemada U morpedieHne
NEKTPUYECKON SHEPTUU
354 ., ) . .
cus LIt CU- LI
+ = mx = T2 — const.
2 2 2 2
CBolicTBa 2JIEKTPOMAarHUTHBIX BOJIH. B3aumuas opueHTanus
BEKTOPOB B 3JIECKTPOMarHUTHOM BOJIHE B BaKyyMe:
355 - e
E1lBlc
35.6 [Ixana JJIEKTPOMAarHUTHBIX BOJIH. IIpumeHeHne
9JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY
3.6 OIITUKA
16,1 [IpssmonuHEiHOE paclpoCTpaHEHHE CBeTa B  OJHOPOJHOMN
cpene. Toueunslit uctouHuk. JIyd cera
3aKOHbBI OTPa’KEHHUS CBETA.
a=p
3.6.2
olp
77777777777
3.63 [TocTpoenue n300pakeHUH B IIIOCKOM 3epKajie
3aKOHBI IPETIOMIIEHUS CBETA.
3.6.4

HpeHOMJICHI/IC CBCTAa:

nqisina = n,sinf.




AOCONIOTHEBIN MMOKa3aTelIb IPECIOMIICHUA:

C
Nagec = ;

OTHOCHTENBbHBIN NIOKA3aTENb IPETOMIICHUS:

np 1
nOTH = =
1 V2

Xox iydeil B mpu3Me.
\"1 = 1"2 u H].}']. = Hli'l
COOTHOIIIEHNE YacTOT M COOTHOIIECHUE UIMH BOJIH IIpH

nepexo/ie MOHOXPOMAaTHYECKOTO CBETa Yepe3 IPaHHMIly pasjela

ABYX OIITUYCCKUX CPCU:

ny<nm Hy
oy .
3.6.5 [TonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHbIii yroi MOJTHOTO BHYTPEHHETO OTPaKEHUSI:
. 1 Ny
Sinay, = =—
Noru ny
Cobuparoniiue W paccewBarollve JUH3bl. TOHKas JIHMH3A.
DOKyCHOE PAaCCTOSTHUE M ONTUYECKAs CHJIa TOHKOW JIMH3BI:
3.6.6 D !
. . - F
dopmysia TOHKOH JIMH3bI:
3.6.7 1 1 1
— ==
d f F




3.6.8

VBenuueHue, JapacMoe JIMH30M:

h |fl
P=0="a

F\ h
f

e

B ciyuae paccenBaronieit JMH3bI:

1
DO0=F =—=0,
D

r =

h |f1
- a !

Xox nyda, IpOWEANIEro JUH3Y MO IPOU3BOJIBHBIM YIJIOM K
e€¢ rnaBHOM onTuyeckod ocu. IlocTpoeHue u3z00pakeHUH
TOYKM M OTpe3Ka MpSAMOH B COOMpAIOIIUX M PACCEUBAIOIINX

JIMH3aX U UX CUCTEMax

3.6.9

3.6.

®0T0annapaT KaK ONTHYECKUMN HpI/I60p. I'ma3 kak onTudeckas

cucreMma

WNnrtepdepennus cera. KorepeHTHble HCTOUHUKH. Y CIOBHS
HaOIoAeHUS MaKCHMYyMOB u MHUHUMYMOB B
UHTEpPEPEHIIMOHHON  KapTWUHE OT  JIBYX  CHH(a3HBIX

KOTCPCHTHBIX HCTOYHUKOB:

P
MaKCIIMYMEBI — A=2m—, m=0,£1.£2.£3

£l

v
MIHIMYMEI — .-1'=.={2m+1_];, m=0,£1,+2 +3 .

e




Hudpakuus cBera. JudpakuwonHas peméTka. YcCIoOBUE

HaGJIIOlleHI/ISI rNIaBHBIX ~MAaKCUMYMOB 1IIpU  HOPMAaJIbHOM
MaaCHUU MOHOXPOMATHYCCKOI'o CBE€Ta C I[J'IPIHOﬁ BOJIHBI A Ha

peméTKy ¢ nepuoaom d:

3.6.11
dsing,, =mi,m=0,+/-1,+/-2,+/-3,..
3.6.12 Jucniepcus cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU Y AJIN3M
4.1.1 ['mnoteza M. Ilnanka o kBantax. ®opmyna I[1nanka: E = hv
®dotonsl. DHeprus GoToHa:
E=hr="C2
=hv=—=pc
4.1.2
Nwmnynbse doToHa:
_E _h h
P=C=C ™7
4.1.3 ®oroaddext. OnbiTel A.I'. CroneroBa. 3akoHb! GoTorhdexTa
VYpaBHenue DiiHmreitHa i porodddexra:
E(l)OTOHa = ABbIXOAa + EKHHmG,X'
rae,
hc
E(l)OTOHa =hv = 7'
4.1.4

ABbIXO,C[a = thp =

2
mv max

Exm-xmax - 2 eUsan




[laBiieHue cBera.

4.1.5 JlaBneHue cBeTa Ha MOJHOCTHIO OTPAXKAIOIIYIO [TOBEPXHOCTh U
Ha MOJIHOCTHIO MOTJIOLIAIOIIYIO TOBEPXHOCTh
4.2 OU3MKA ATOMA
4.2.1 [lmanerapnas MOJenp aToMa
[Mocrymarer bopa. U3nydyenne u mornomieHne (OTOHOB IMPHU
Iepexo/ie aToMa ¢ OJHOTO YPOBHS YHEPTUU HA JPYTOM:
he
42.2 ;jv"”r = - = |EH - EH‘J|
Y
JIunenyaTple CIIEKTPBI.
CrexTp ypoBHEH 3HEpruu aTomMa BOJIOPO/Ia:
4.2.3 13 6
—13,63B
E =—— n=123 ..
e
43 OU3NUKA ATOMHOI'O SA1PA
431 Hyxnonnas moxmens simpa ['eitzenOepra — MBanenko. 3apsin
o sapa. MaccoBoe uucio saapa. M3zoronsl
PannoakTuBHOCTD.
Anbda-pacnam:
A A4 4
ZX—7Y+,He
bera-pacnan.
DNeKTpOHHBIN B-pacnan:
4.3.2 N N 0
FX— Y+ je+v,
[TosutponusIii B-pacnan;
A A 0= , .,
s X—=2 Y + e+ v,
lN'amMmma-u3nydenue
3aKoH paJIMO0aKTUBHOTO paclaaa:
-t
433 N(t) = Ny 2T




[TycTh m — Macca paioaKTUBHOTO BellecTBa. Toraa

-t
m(t) =mgy* 2T

4.3.4

S nepubie peakuuu. JleneHue u CUHTES A11€p




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

MsxkumesB I'.A. puzuka 10 kinacc: yued. 151 00pazoBaTeIbHbIX

opranu3auuii( yriryoJeHHbIi YPOBEHb)

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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