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MOSCHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3NKEe Ha YPOBHE CpPEIHETO OOIIero o00pa3oBaHUS
pa3paboTaHa Ha OCHOBE TOJOKCHHWA W TPEOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareiabHON mporpammel, npeactaBieHHbix B I'OC COO, a
Takxke ¢ yuéroM (enepanbHoi pabodeil mporpaMmbl BocnuTaHusi U Konuenuuu
npenoaaBaHus yueoHoro npeamera «Pusuka» B 00pa30BaTEIbHBIX OPTaHU3AIMIX
Poccuiickoit ~ @enepanuy,  pealu3yOIMX  OCHOBHbIE  00pa30oBaTENIbHbBIC
POTrPaMMBI.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
yCTaHaBJIMBAET PEKOMEHIYEMYIO TOCIIEIOBATEIbHOCTh U3YUCHUSI TEM U PA3/ICIIOB
y49eOHOTO TpeaMeTa ¢ YIETOM MEXKIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3CH,
JOTUKK  y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH  OO0Yy4YaroIIHUXCH.
[Iporpamma 1o ¢Qusuke maét mOpeacTaBICHUE O LENAX, COJEpPKaHUH, OOIIeH
CTpaTeruu OOy4YeHHWs, BOCHHUTAHUS W Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

Wzydenne kypca ¢GU3MKH YrIyOJIEHHOTO YpPOBHS TO3BOJSET PEan30BaTh
3aa4 MPOPECCHOHANBHON OPUEHTAINH, HAMPABICHO HA CO3JaHUE YCIOBHM IS
MPOSIBJICHUS] CBOUX MHTEIUICKTYAJIbHBIX M TBOPUECKHX CIOCOOHOCTEH KaXKIIbIM
OOy4YaromMMcsi, KOTOpbIE HEOOXOMWMBI I TMPOJODKEHHs O0O0pa3oBaHUSA B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DPU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIHATBLHOCTSIM.

B nporpamme 1o (QusMke ONpENeNsioTCs IUIAHUPYEMBIE Pe3yJbTaThl
OCBOCHUS Kypca (PM3MKH Ha YPOBHE CPEIHETO OO0Iero o0pa3oBaHus: JMIHOCTHBIC,
MeTarnpeJMeTHbIe, TpeaMeTHble (Ha  yrayonéuHom  ypoBHe).  Hayuno-
METO/I0JIOTUYECKON OCHOBOW il pa3padOTKu TpeOOBaHU K JUYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIINXCs, OCBOMBIIHX
nporpaMMmy 10 (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHUs Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-IESITEIIbHOCTHBIN MOXO.

[Tporpamma o (pu3HKe BKITIOYAECT:

IUTAHUPYEMBIE Ppe3ylbTaThl OCBOEHHUS Kypca GU3HKH Ha yriayOnéHHOM
YPOBHE, B TOM YHCJIE MPEAMETHBIE PE3YJIbTATHI 110 T01aM 00YUEHUS;

cozieprkanue yueoHoro npeamera «duzuka» mo rogam o0ydeHus.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBINM XapakTep U MOXKET OBITh
UCTIONIb30BaHa YUUTENSIMHU (PU3HUKH JIJIsI COCTABICHHS CBOMX Pab0ovMX MpoTrpamMm.

[TporpamMma mo ¢u3nKe HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENCH U
MPEIOCTABISACT BO3MOXHOCTH JUIsl peau3alMy  Pa3IUIHBIX METOJIUYECKHUX
MOJXO/OB K TpPErnojaBaHuio (U3MKU HA YIIIYOJIEHHOM YPOBHE TPH YCIOBUHU
cCOoXpaHEeHUs 00s13aTEIHPHOM YaCTH COJIEP KaHUs Kypca.



®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTyMas B
KauecTBe y4eOHOIO IMPEeIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAaJ B CHCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLkompHBIN Kype GU3HKH — CHCTEMOOOpa3yIoInii
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX IIPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JexaT B OCHOBE IIPOLECCOB M SBJICHUM, H3y4aeMbIX XHUMHEH, OHMOJIOTHEH,
dbusmdeckoir reorpadmeir u acTpoHomHeW. Vcmonp30BaHWE W AKTUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe SHEpPreTuky, TPAHCIOPTa, OCBOCHUS
KOCMOCAQ, IIOJIy4EHMsS] HOBBIX MaTEpUajiOB C 3aJaHHBIMHU CBoOWcTBamu. M3yueHue
(¢U3MKM BHOCUT OCHOBHOM BKJaJ B (OPMHUPOBAHUE ECTECTBEHHO-HAYUHOU
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 TOCTPOEHUS.

Hoea uyenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepuai U3 BCEX Pa3lesoB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoen zenepanuzayuu. B cooTBeTcTBUM C HEWl Marepual Kypca (U3HKU
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJe.

Hoea zymanumapusayuu. BEE peann3anus NPeaIosaracT HCIOJIb30BAHUE
TYMaHUTapHOTO MOTEHIMaNa (U3MUECKON HAyKHU, OCMBICICHHE CBSI3M Pa3BUTHUS
¢uzukn ¢ pa3BuTHEM OOLIeCTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU ITpoOIeMamu.

Hoesa npuknaonon nanpasiennocmu. Kypc usnku yriry0iaEHHOTO ypOBHS
IIPEAIOoaraeT 3HaKOMCTBO € IIMPOKUM KPYI'OM TEXHUYECKHUX M TEXHOJOTMYECKHX
IPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUs, MOCBSIIEHHBIX OSKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHME coJiepKaHUs MTPOTPaMMbI 10 (PU3UKE JOJDKHO OBITH MMOCTPOCHO HA
IOPUHLIAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
IPUHLIKAIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUM CAMOCTOSITENIEHOTO SKCIIEPUMEHTa KaK
MOCTOSTHHO JIeHCTBYyIoIIero Qaxkropa ydeOHoro mnpouecca. s yriyOnéHHOro
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHMYECKOTO SKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATIBHBIE YUYCHWUYECKHE ONBITHI TMPU W3YYCHHH HOBOTO
Marepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crmocoba peanm3anuyd  (U3MUECKOrO0 TMpakTHKymMa. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knacco, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KiaccoB. BTopoit cmoco6 — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOpPHBIX paboOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce u3ydyeHus pazaena (temsl). Ilpu sTom mom pabortamu
MPaKTUKyMa TTOHMUMAETCsl CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo HHCTPYKIIUU.

B nmporpamme 1mo @usMke cHUCTeMa YYEHHUYECKOrOo DKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMAaTUKU IS 3TUX BUJIOB YYEHUUECKUX MPAKTHUECKUX Pa0dOT OCYIIECTBIISIETCS
y4aCTHUKaMHU 00pa30BaTEIBLHOTO MPOIlecca UCXO/I1 U3 OCOOCHHOCTEH MOYPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipm sTomM obecneunBaeTcs
OBJaJicHUE OOYYaOUIMMHUCS YMEHHUSIMU MPOBOJUTH TNPSIMBIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIIMYUH U MOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yIENsAETCS PEHICHUI0 PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJIaHHOM (PU3WUYECKOU MOJENBIO, TO3BOJSIONINE MPUMEHSTh
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOr0 paszfiena Kypca, Tak U
WHTErpUpys MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KadyecTBEHHBIX 3aj1a4
MPUOPUTETOM SBJISIFOTCSL 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUS
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOyoIIre BbIOOpa
(bu3nYecKoi MOJIENH ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHallbHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHMs JOJKEH U3Y4aThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHeTe GU3MKU JOMKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyJOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMMme 1o
(bu3MKEe YYEHUUECKHUX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanmonHoe oOopynoBanue (opmMupyercs B COOTBETCTBHU C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUYMBAET IOCTAHOBKY
MEePEYUCIICHHbIX B TMporpaMme Mo (U3UKE KIIOYEBBIX JIEMOHCTpALMN s
WCCJICNOBAHMUS  WM3y4YaeMbIX  SIBIEHHW ©  TPOIECCOB, OMIUPHUUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlabopaTopHoe 000pynOBaHME JII YYCHUYECKHX TPAKTHYECKUX padboT
dbopmupyeTcsi B BHJI€ TEMAaTHUYECKUX KOMIUJIEKTOB W OOECIeUHMBaeTCs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TeMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AHAJIOTOBBIX M IU(PPOBBIX MPUOOPOB, & TaKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUeHUsI PU3UKHU B 0011eM 00pa30BAHUU SBJISIFOTCS:

dbopMHpOBaHHE WHTEpPECa € CTPEMJICHUS OOYYarOMMXCS K HaydHOMY
U3YYECHHUIO TPUPOJbI, Pa3BUTUE WX HMHTEIUIEKTYaldbHbIX M  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBAHUE
HCCIIE0BATEIbCKOTO OTHOIIEHUS K OKPYKAOIIUM SIBIICHUSIM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTPOCHMS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DPU3UKH;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BAHUEM (DU3HUUECKUX
3HAHUW U HayYHBIX JOKa3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cdepax Oynyuen
npoeCcCHOHANBHON  JESTENBHOCTU, CBSI3aHHBIX C (DU3HMKOM, TOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 5TOM HaIPaBJICHHH.

JlocTikeHHne 3TUX Ielield 00ecrneurnBaeTCsl peleHueM CIEAYIOINX 3a1ad B
npoIiecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO OOIIEro 00pa3oBaHUs:

MpPUOOPETEHUE CUCTEMbI 3HAHUN 00 0OIMIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAsS  MEXaHUKY,  MOJEKYJSpHYIO  (U3uKy,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUU TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIsi OOBSICHEHUS
dbu3nyecKux SBICHUM B MPUPOAC W JUIS MPUHATHS MPAKTUUYECKUX PEHICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKkoil MOAEINbI0, 3a/1ad, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHe
dbu3nyeckoil MoJeNu, aJeKBaTHOW YCJIOBUSAM 3ajladd, B TOM YHCJE 3a/ad
WHXXEHEPHOT'0 XapaKTepa,

NOHUMaHuEe (U3MUYECKMX OCHOB M TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEJIBHOTO IIJIAHUPOBAHUS W TIPOBEACHUS
(bU3MYeCKUX JKCIEPUMEHTOB, aHaJIM3a W HHTEpHpeTanud HHpopMaIuuy,
OMpeIeNICHHS JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIbTaTa;

CO3/IaHUE YCJIOBUM I PA3BUTUA YMEHUU INPOEKTHO-HCCIENO0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH;



pa3BuTHE WHTEpeca K chepam nmpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
C pU3UKOH.

B cootBerctBun ¢ TpeboBanmsimu DPI'OC COO yrnyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusznka» Ha YpOBHE CpEIHEr0 OOIIEro
oOpa3oBaHusl BbIOMpaeTCss OOYYArOUIUMUCS, IUIAHUPYIOIIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuyenue ¢pusuku (yrayOnEHHBINA ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
obOpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1O (QU3MKE TMepedyeHb JIabOpaTOPHBIX M
IPAKTHUECKUX pabOT SBISAETCA PEKOMEHJOBAaHHBIM, YYHUTEIh JENaeT BBIOOP
NPOBEJCHHUS JTA0OPATOPHBIX PAOOT M ONBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEM 00yUaIOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAs Hayka o npupojae. HayuHslil MeTo/1 Mo3HaHUs U
METO/IbI UCCIICIOBaHUS (PU3NUECKUX SBJICHUH.

OKCIIEpUMEHT W TEOpusi B Ipollecce Mo3HaHusi nmpuponbl. Habmonenue u
HKCIIEPUMEHT B (PU3HUKeE.

CnocoObl  m3MepeHusi (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(POBBIE
WU3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[TorpemHocT  w3MepeHuid  (GU3UYECKUX  BEMWYWH  (aOCONIOTHAsT W
OTHOCHUTEJIbHA).

MonenupoBanue (GU3NYECKUX SBICHUNA M MPOLECCOB (MaTepuaibHasi TOYKA,
aOCOJIOTHO TBEPJOE TENOo, HUACATbHAs KUIAKOCTh, HWACAIBbHBIA Ta3, TOYCUHBIN
3apsan). ['unoreza. ®U3nyeckuii 3aKOH, TPaHULbI €r0 MPUMEHUMOCTU. Pu3nueckas
TEOpHUs.

Ponb u Mecto ¢u3nku B (GOPMUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B MPAKTUYECKOMN NEATEIbHOCTH JIFOACH.

Yuenuueckuii skcnepumenm, nadvopamopmsie padomeul, npAKMUKYM.

N3mepeHue cuiibl TOKa W HANPSHKEHUST B IEMU TMOCTOSHHOTO TOKa MpPH
MTOMOIIIN aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEITHLHBIX TPUOOPOB.

3HaKOMCTBO ¢ HH(ppoBoi adoparopueit mo ¢usuke. [Ipumepsl nzmMepeHus
(bU3NYECKUX BEJIMYMH TP IIOMOIIM KOMIIBIOTEPHBIX JaTYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMXKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/1a4M MEXaHHUKHU.

Panuyc-BekTop MarepuaqibHOW TOYKH, €r0 MPOEKIMHM Ha OCH CHUCTEMBI
KoopauHat. TpaekTopus.

[Tepemerienre, CKOPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHass CKOPOCTBH) H
YCKOpPEHHE MaTepUaJIbHOW TOYKU, MX TMPOEKIUA HAa OCH CHUCTEMBbI KOODPJMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUKEHHE. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS M ITyTH MAaTePUATbLHON TOYKU OT BPEMEHH U MX
rpaduky.

CBobOogHoe majeHue. YCKOpeHHe CBOOOIHOTO majacHHUsA. J[BHmKeHHe Tena,
OpOIIEHHOTO MO YIVIOM K TOPH30HTY. 3aBUCUMOCTh KOOPJHMHAT, CKOPOCTH U
YCKOPECHHS MaTEPHAILHON TOYKH OT BPEMEHHU U MX TPaPUKH.



KpuBosmHenHoe  nBWKeHWEe. J[BMKEHHME  MaTepuasbHOM  TOYKHA 11O
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuUTENBHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHIEHUMAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUanbHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMUYECKHE TMPOIECChl: CIUIOMETP,
JIBUKCHHE CHApSIOB, LICTHbIC, IIecTepéHYaThle W peMEHHBIC TMEepeIauH,
CKOPOCTHBIE JIU(DTHI.

Jlemoncmpayuu.

Mopnenb cucteMbl OTCYETa, UIUTIOCTPAIUS KMHEMAaTUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0bI ucCIeI0OBaHMs IBUKEHUIA.

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

[TpeoOpa3oBanue ABMKEHUI C UCIIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnrogenue aABMKEHUS Tena, OPOLIEHHOTO MOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hanpasrienue cCKopoCTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3ydyeHne HEpaBHOMEPHOIO JIBUKEHUS C II€JIbIO ONPEENICHUsT MTHOBEHHOU
CKOPOCTH.

N3mepenne yckopeHusi npu NpsSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JBM)KEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBUKEHUU.

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

WN3yuenne nABUXKEHUSI Tella, OpPOIIEHHOTO TOpu3oHTalbHO. [IpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLUOHATBHON 3aBUCMMOCTH MEXKIY JalbHOCTHIO
noJiéTa U Ha4aJIbHOM CKOPOCTBIO TeJa.

W3ydyeHue IBUKEHHUS Tella IO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuojia OOpalieHUs KOHMYECKOTrO0 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 1711 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOW MAaCCBHI.

Cuna tspxkecTd. 3aBUCHMOCTb YCKOPEHHSI CBOOOJHOTO MaJIeHUSI OT BBICOTHI
HaJ TMOBEPXHOCTHIO IUIAHETBI W OT Treorpaguyeckod IMUPOTHL. JIBUKEHUE
HEOECHBIX TeN U UX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOPOCTb.

Cuia ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tema, nBMKymerocs c
YCKOPEHHEM.

Cuna Ttpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBICHUS MPU ABUKEHUU TEla B
JKAJKOCTH WX ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBHUKCHHS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyecknue yCTpOMCTBAa M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenne aByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEeHHME  pPaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Tely CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3Mepenune macc 1o B3auMOoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U MTAICHUH.

LleHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyMm.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI IIPU JBMXKEHUHM OpyCcKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THIIOTE3bI O HE3aBHCHMOCTH BpPEMEHHU JIBHXKEHHUS Opycka IO
HAKJIOHHOU IUTIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MaccChl.



HccnenoBaHue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAMOIINX B NPYKHHE U
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

V3ydyeHne IBHMKEHUS CUCTEMBI TEJ, CBI3aHHBIX HUTHIO, IEPEKUHYTOM depe3
JErKuit OJIOK.

N3mepenne kodpduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimeHTa
3aBucumocty F(N).

HccnenoBanue nBrXeHUs OpycKa MO HAKIOHHOM MIOCKOCTH C 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 OTHOCHUTEINBHO OCH BpauieHus. llnedo cuibl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.

Y ci10Bus paBHOBECHUS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyecknue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHIITEWH,
CTPOUTEIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Jemoncmpayuu.

VY cIi10BUSL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, nPAKMUKyM.

HccenenoBanye ycilOBUM paBHOBECUS TBEPAOIO Ted, HMEIOLIErO0 OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb OTIOPHI.

Tema 4. 3axonvl coxpaneHusn 6 mexanuxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMBI MATEPUAJIbHBIX TOUYEK. L{eHTp Macc
CUCTEMbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

NMnynibe CHITBI M U3BMEHEHHE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umiynbca mMarepuanbHOM TOUkM. [IpeacraBieHue O cCOXpaHeHUU
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cuipl Ha ManoM M Ha KOHEUHOM mnepeMenieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MaTepuaibHOW TOYKH. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUN MATEPUATIBHOU TOUKHU.



[loTeHIMaNIBbHBIE W HENOTEHUMAJIBHbIE CHIBL. lloTeHumanbHas sHEprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTALMOHHOM mose. [loreHnumaneHas sHeprus
TeJla B IPABUTALMOHHOM I10JI€ OJJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKasi CKOPOCTh. TpeThs KocMuYecKasi CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAHHMYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHrne bepHyu U1 MACAIBHOM JKUIKOCTH Kak CIEICTBHE 3aKOHA
COXpaHEHUSI MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCcTpoMCTBAa M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKEHUE 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 mpeBpalieHUs] KMHETUYECKOM M MOTEHUHAIBHOM SHEPIHi IIpH
JEWCTBUU HA TEJIO CWIIBI TSYKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

M3mepenne nMiryiibca Teia o TOpMO3HOMY ITYTH.

W3mepenue cuibl TATHM, CKOPOCTH MOJENU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBUM.

N3MepeHne KHHETUYECKOW YHEPTUU TeJIa 10 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TTOTEHIMAIBHON HEPTUU MPY>KUHBI ¢ paOOTON CHIIBI
TpEHUSI.

Onpenenenue padOThl CHIIBI TPEHHUS NP JABMXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pasznea 3. MosekyasipHas pu3uKka U TePpMOJUHAMUKA.

Tema 1. Ocnosbt MONEKYAAPHO-KUHEMUUECKOT meopu.

OCHOBHBIE TMOJIOXKEHUST MOJIEKYJsipHO-KuHeTnYeckor Tteopuun (MKT), ux
ompiTHOe oOocHOBanue. Jluddysus. bpoyHoBckoe nBmKeHHe. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs TIa3os,
KHUAKOCTEH M TBEPIBIX TN U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE 3THX



Mozened. Macca u  pa3Mepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

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

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YaCTHULbI
rasza JIBUXKYTCSl XaOTHUECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHBL. YpaBHeHHe MeHaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcabHOM Tra3e C IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MIPE/ICTaBIICHUE U30TIPOIIECCOB: 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 CPEIHEM
KMHETUYECKOU SHEprue MocTynaTeIbHOro TeIIOBOIO JIBUKEHUS €€ YaCTHII.

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

Jlemoncmpayuu.

Mopenu I1BUXKEHHUS YacTHI] BELIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchi0 peaibHOro OPOYHOBCKOTO JIBUKEHUS.

HNuddysus sxuaKocTen.

Mogens onsita HlTepHa.

[IputsxeHre MOJIEKYJI.

Mopnenu KpucTaquInuecKuX peméToK.

HabGnrogenue u rcciieoBaHuE U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKmuKym.

HccnenoBanre Tmpolecca YCTAHOBJIEHUSI TEIUIOBOTO PABHOBECUS TIPH
TEII000MEHE MEXKTy Topsiuei U X0JIOAHOM BOJOM.

N3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
urdpoBoii 1abopaTopun).

N3yyenune n30X0pHOro npoiecca.

N3ydenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUM JJIs
TEPMOJMHAMHUYECKON CUCTEMBbI. BHENIHNE U BHyTpeHHHE napaMeTpshl. [lapameTpsl
TEPMOJMHAMUYECKON CHUCTEMbI KaK CPEJIHHE 3HAYEHUSI BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHUE HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHaMuku. CamMomnpou3BOibHAS — pellakcanus
TEPMOJUHAMHYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mogens uaeanbHOro ra3a B TEPMOJMHAMHUKE — CHUCTEMa YpaBHEHMWIL:
ypaBHeHHEe MenpaeneeBa—Kianeiipona u BbIpaKeHUE ISl BHYTPEHHEH SHEPTUH.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEW SHEPTUU OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLECCHI.

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

Tennonepegaya  kak  cmoco0  M3MEHEHUs  BHYTPEHHEW  DHEPruu
TEPMOJMHAMHUYECKON  cuUcTeMbl 0e3  coBepuieHus paboTel. KonBekuus,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMKkocTh Tena. YAelbHass W MOJSIpHas
TEIUTIOEMKOCTH BELIeCTBA. YpaBHeHMe Maiiepa. YaenbHas TEIUIOTa CTrOpaHus
TormBa. Pacuér koiuMuecTBa TEIUIOTHI Npu  Temonepenade. l[lonstue 006
aanabaTHOM IpoIiecce.

[lepBblii 3aKkOH TepMOAMHAMUKU. BHyTpeHHss »sHeprus. KommuecTtBo
TEIUIOTBI W paboTa Kak Mepbl  U3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoili 3ak0OH TEpMOJMHAMHUKHA JI1 PABHOBECHBIX IIPOLECCOB: YEpE3
33IaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs afanadara. AGCONIOTHAs TeMIeparypa.

Bropoii 3akOH TEpMOJMHAMHMKHA JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIIOTY OT 00Jiee XOJOAHOTO Tela K 0ojiee HarpeToMy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHume! geicTBud TertoBbix MamuH. KIT/T.

Maxkcumansnoe 3HaueHue KII. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThl MCMOJIb30BaHUS TEIUIOBBIX JBUTaTeNeh. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPE/Ibl.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHEP, JU3CNbHBIA U KapOIOpaTOpHBIA ABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIM3ALUS «TEIJIOBBIX» OTXOJ0B C
MCIIOJIb30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3menenue Temneparypsl pu aanadaTuyecKoM pacIIupeHUN.

Bo3nymHoe orauso.

CpaBHeHME YAECTBHBIX TEIUIOEMKOCTEH BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro npouecca.

N3ydeHne B3aMMOCBA3UM DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanne u KoHACHcamus. lcmapeHue W KWIEHHWE. Y enbHAs
TEII0Ta MapooOpa3oBaHusI.

HacelllieHHBIE W HEHAChIIEHHbIE Mapbl. KauecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH M AABJIECHUS HACBIIIEHHOTO Mapa OT TEMIIEPATyphbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACKIIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHAA U OTHOCUTEbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. [lmaBieHne W Kpuctaim3zanus. YJelbHas TEIUIOTAa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo Tena. Pactskenue u cxxarue. Caur. Moayns FOHra.
[Ipenen ynpyrux nedopmarimii.

TemnoBoe pacmupeHue XUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JTMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B Pa3oBbIX MEPEX0OaxX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTspKeHHE. Kod(pduimeHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanumsipasie sBienus. J[apieHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA U TEXHOJOTHYECKHE TPOILIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TerioBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>KEHHOM JTaBJICHHM.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMNBITHl C MBUTbHBIMH TIEHKAMH.

CmaunBaHue.



Kanumisipabie siBiaeHUS.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUJIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIBJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

W3mepenne aOCOMIOTHOW BIaXHOCTH BO3JAyXa M OIIEHKa MacChl MapoB B
ITOMEIECHHH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOHra.

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

Pa3znen 4. DiaekTpoauHaMuKaA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tell U €€ NPOsBICHMs. OJIEKTpUYECKHi 3apsan. JlBa Buaa
DNEKTPUYECKUX 3apsAaoB. [IpOBOAHWKM, IHAJIEKTPUKA W MHOJIYIIPOBOIHUKH.
DJIEMEHTApHBIN JJICKTPUYECKUM 3apsii. 3aKOH COXPAHEHUS BJIEKTPUUYECKOTO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

OnexTpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

HanpsoxéaHocts  anektpuueckoro  mosd.  [IpoOGueiii  3apsna.  Jlunum
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MoJsA. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[loTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN ANEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSHKEHHOCTH TOJI U PA3HOCTH
NOTEHIMAIIOB ISl DJIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJIHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsKeHHOro mo o0bémy 1mapa. Ilome paBHOMEpHO 3apsiKEHHOU
OeCcKOHEYHOM TUIOCKOCTU. KapTuHbl JIMHUN HANpsXKEHHOCTH 3TUX MOJEH U
DKBUITOTEHLIUAIBHBIX ITOBEPXHOCTEN.

IIpOBOAHUKM B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBHUE PABHOBECHS 3aPsI/IOB.

JIvdnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jlusnexkrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



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

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COeqMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHyKEHHOr0 KOHAEHCAaTopa.

JIBrmxkeHHE 3apsHKEHHOW YaCTULBI B OJTHOPOJHOM BJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jlemoncmpayuu.

Y CTpOMCTBO M IPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM Y IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLAAU
IUIACTHH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHJIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa YepeE3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopmnsie padomuol, npaKmuKym.

OneHka CHIT B3aMMOJICHCTBYS 3apSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHEpruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHns TOKa B LEIH, COAEPKAIIE KOHAEHCATOP.

Pacnipenenenne pa3HOCTH ITOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccenenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannulit 31eKmpuyeckKuil mox.

Cuna Toka. [TocTOosSTHHBIN TOK.

VYenoBus CylmIeCTBOBAHUS IOCTOSIHHOTO JJIEKTPUYECKOro ToKa. McTouHMKM
toka. Hanpsikenue U u D1C é.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAJA ITONEPEYHOIO CEUYCHMS.
Y nenpHOE CONPOTUBIICHUE BEILIECTBA.

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEIUHEHHUE IPOBOJHUKOB.
Pacuér pa3BeTBin€HHbIX ekTpuueckux meneil. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenna.

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

OJIC u BHYTpEHHEE COIPOTUBJIECHHE HCTOYHMKA TOKa. 3akoH Oma g
MOJHOM (3aMKHYTOM) JJIGKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHu4yecknue yCTpOMCTBA M TEXHOJOTHMYECKHWE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUMK IIIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHre CUITbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANPSKEHUS I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJINHBI,
IUIOLIAM MOMEPEYHOr0 CEUEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMbIkaHN€ TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUSI.

CrnocoObl coelMHEeHns UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanue pa3HOCTH MOTEHUMAIOB MEXAY IMOJIOCAMU MCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HccnenoBaHye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA OT HAMpsDKEHUS] JJISl  JIAMITBI
HaKaJIUBaHMUSI.

YBenudeHue npejesia u3MepeHus amnepMerpa (BoabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd IJ{C raabBaHUYECKOTO 3JIEMEHTA OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHUKA TOKA
OT CHJIBI TOKA B IIEMH.

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

Tema 3. Toxu 6 pa3iuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOJANUMOCTh TBEPABIX METALIOB. 3aBUCHUMOCThH COIMPOTUBICHHUS METAJUIOB OT
TemmnepaTtypbl. CBEpXIPOBOAUMOCTb.



DnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBEHHass W MNpPUMECHAas  IPOBOJUMOCTb
noJynpoBoAHUKOB. CBolicTBa p—n-niepexoa. [lomynpoBoHIKOBBIE TPHOOPHI.

OJIEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onexrponn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznuyneie TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue yCTpOMCTBA M IPAKTUYECKOE NPHUMEHEHME: TIa30pa3psIHbIE
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPBI: JHOJ,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TalbBaHUKA, pAaPUHUPOBAHUE MENH,
BBIIUIABKA AJIIOMHUHMSL, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTD BO3yXaA.

CpaBHEHME TPOBOAUMOCTH METAJIIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, nPaKmuKym.

HaGmronenue amexTpoiusa.

N3mepeHne 3apsaa OJHOBAIEHTHOTO HOHA.

HccnenoBanve  3aBUCUMOCTM  CONPOTHUBIICHUSA  TEPMOpPE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BEJIUYHMH C UCIOJb30BAHHEM aHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JaTUUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TIOMPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJIMYMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BEIUYHMH, NPOBEpKAa MPEMJIOKEHHbIX TMIoTe3 (BbIOOp U3 pador,
ONMCAHHBIX B  TEMAaTUYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
n1abopaTopHbIe pabOThI, TPAKTHKYM).

MesxknpeaMeTHbIE CBA3H.

WN3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€l ¢ Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbBIE C U3YUECHUEM MEMO006 HAYUHOZ0
no3HaHuA: SBJICHHWE, HAay4yHbId (DaKT, rumotesa, (u3MYecKass BeIUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHE, OHKCIHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOMKAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3auusg OHOOPraHMYECKOro TOIUIMBAa JUIsl  BBIPAOOTKM «TEIJIOBOM» U
3JIEKTPO3HEPT U, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE AaTOMOB M MOJEKYIL,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIYy4YeHHE HaHOMAaTEepUaloB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBI, JJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAS JUCCOIUAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

TI'eozpaghua: BaxxHOCTb BO31yXa, BETPBI, OAPOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHMEM MEXaHM3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, pemeéryaTble KOHCTPYKIIMHK), MCTIOJIh30BAaHUE 3aKOHOB COXPaHCHHS
MEXAaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTHUE), ABUTATEIh BHYTPEHHETO
CTOpaHus, mapoBas TypOuHa, OBITOBON XOJOIMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJTy4YeHUS COBPEMEHHBIX MaTepuasjoB, B TOM YHCIE HAHOMATEepPHAIIOB, U
HAHOTEXHOJIOTMH, 3JIEKTPOCTATHYECKasl 3alIUTa, 3a3€MJIEHHE DJJIEKTPOIpPHOOpOB,
ra3opaspsaHbIe JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TaJbBaHUKA.

11 KJIACC
Pa3znen 4. DiaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMopnelcTBUE TOCTOAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHOMO cyneprno3unuu
MArHUTHBIX TTOJIed. JIMHUY MarHUTHOM MHTYKIIHH.

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

Cuna AMmnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJIb. JIBH>KEHHE 3apsHKEHHOW YaCTHUIIbI
B OJTHOPOJITHOM MarHuTHOM mojie. Pa6oTa cuisr Jlopenna.

MaruautHoe nose B Bemectse. DeppOMarHeTUKM, napa- U TMaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC IIPOHCCChI: IPHUMCHCHHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TEeCTeP-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptiHa 7uHHMA  WMHAYKOMM ~ MAarHATHOTO  TOJSL  [OJIOCOBOTO 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.

Cuita Ammnepa.

JeiicTtBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HabGnrogenue nBM>KeHUs My4YKa 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMT NENUCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TOJIST TOCTOSTHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM Ha OCHOBE U3MEPEHUs CUIIbI AMIepa.

Tema 5. dnexkmpomacHumnas uHOYKyYus.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BEKTOpa MarHUTHOU
uaaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMArHUTHOW WHAyKIuu Dapajes.
Buxpesoe anektpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJIHOM MAarHUTHOM
ToJIE.

IIpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HWHAYKTUBHOCTH B II€MM TOCTOSTHHOTO TOKAa.
SBnenune camonnaykuuu. I1C caMOUHIYKIINH.

DHEeprus MarHuTHOTO TOJISI KATYIIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHH4eCKHe YCTPOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: HUHAYKIIMOHHAS
I€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MArHUTHOM IOJIE
3emuu.

Hemoncmpayuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOW UHYKITUU.

HccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MarHMTHOTO MOTOKA.



IIpaBuiio Jlenna.

[TaneHrie MarHuTa B aTFOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadbopamopmsie padomul, npAKMUKYM.

HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne HAYKIUY BUXPEBOIO MATHUTHOTO TOJIA.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paznen 5. KoJsieOanus 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHMCAHUE.
DHepreTUuecKoe ONMHUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUYECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammutyna U ¢asza konebanuil. CBsi3b aMIUIUTYbI KOJEOAHUN HMCXOMHOU
BEJIUYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon u yactora koneOanuid. Ilepron Manbix CBOOOJHBIX KOJIeOAHMIMA
MaTeMaTH4eckoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[Tonsitue o 3aryxaronux kKojaebanusx. BeiHy»)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHass kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

TexHuyeckue yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuch K0Jie0ATeIbHOTO IBUKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHOJA MaJIbIX KOJeOaHUI rpy3a Ha HUTU OT
aAMILTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuil U 3aBUCUMOCTH Meproaa CBOOOHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanne kojebaHWW Tpy3a Ha MacCUBHOM TPYXXHUHE C IIEIbIO
dbopmMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MIPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOAHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Habmronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.



W3mepenne mnepuona CBOOOJHBIX KOJEOAHUI HHUTSHOTO W MPYXUHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBUYKEHUS TeJa B XOJ€ KOJeOaHN Ha yIIPYyTOM IO/BECE.

M3yyeHue nBMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXaIOINX KOJIEOAHHIA.

HccnenoBaHre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
ueanpHOM KoJsiebaTenpHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJEHCATopa ¢ aMIUIUTYI0M CUITBI TOKA B KOJIE0ATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACAITBHOM KOJEOATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE KoJie0aHusl. BrIHYyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBI TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HaNpsDKEHWS NpU  PA3IUMYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKA OT BPEMEHH.

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

Wneansubiid  TpancopmaTop. Ilpom3BoacTBo, mnepepaadya W NOTpeOJICHHE
AIIEKTPUYECKOU SHEPTHH.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHUYecKue yCTpONCTBA M TEXHOJIOTMUECKHE MPOLECCHI: ANEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUM JIEKTpOIepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AIIEKTPOMAarHUTHBIE KOJICOaHUSI.

3aBUCUMOCTB YaCTOThI CBOOOJHBIX KOJEOAHUI OT MHYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['eneparop He3aTyXaIOMIUX IEKTPOMArHUTHBIX KOJICOAHMIA.

Mopenp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAIbHbIE KOJIEOaHUSI.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHCc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHAEHCATOpa.

VY CTpoiicTBO M MPUHIUI AEUCTBUS TpaHCPOpMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

Nzyuenue tpancopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE GO0JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HUX pacnpocTpaHeHus. llomepeunsie u
MPOJOJbHBIE BOJHBL. llepuon, CKOpOCTh pacmpoCTpaHEHWsT W JJIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCHHE, MpeloMJeHHe, MHTephEpeHLUs H
U pakiys.

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

[ITymoBO€ 3arpsi3HEHUE OKPYKAIOIIEH CPEMBI.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3ITyYEHHS AJIEKTPOMATHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPaX€HWE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakius.

[[Ixana 3J€KTPOMArHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHNUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE NPHMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yIIbTPa3BYKOBAsl JUArHOCTHUKA B TEXHUKE U MEAMLIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepenunn u qudppakind MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pPE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro MIpUMEHEHUE.

HabGntogenue cBsI3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KOJieOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUe,
pesIoMJICHUE, MTOspU3anus, Tudpakius, THTephepeHITUs.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUCHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKyMm.



N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONMHENHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd cera.
To4eyHbIl HCTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOIMIOTHBIN MOKa3aTeb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA M COOTHOLIECHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nyueit B mpusme. [ucnepcus cBera. CioxxHbIA cocTaB Oeloro cBera.
IBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroyl IOJIHOr0 BHYTPEHHErO
OTPaKECHMUS.

ColOuparomie U pacceuBaroiiie JuH3bl. ToHkKas JuH3a. DOKyCHOE
paccTOSIHUE M ONTHYECKass Cuila TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsIHUSL TOHKOM c(epuyeckoil JHMH3bI OT €€ F€OMETPUM U OTHOCHUTEIHHOTO
IoKa3aTes MpeIOMIICHUS.

@opMyJsia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xoa Jy4a, MPOMIEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKU W OTpe3Ka MpsMOM B
COOMPAIOIINX U PACCEUBAIOIIMX JIMH3AaX U UX CUCTEMaX.

Ontuueckue npudopsl. Pa3pemaromiast cnocodHocTh. [1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmuss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHUMYMOB B UHTEPGhEpPEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl Kkimaccmueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuonHas pemérka. YcClIoBUE HAOIIOICHUS
[JIaBHBIX ~MAaKCMMYMOB IIpM MAaJA€HUM MOHOXPOMATHYECKOIO0 CBE€Ta Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

ITonsgpuszanus caera.

TexHu4eckue yCTpPOWCTBA MU TEXHOJOIMYECKUE IIPOLIECCHl: OYKH, JIYIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTr, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHHs CBETA.

HaOnronenue noJiHOro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HNccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB M300paK€HUH B JTMH3AX.

Moaenn MUKPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepepennm cBera.

HaOmronenne iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHOW PEmETKH.

Hab6nronenune nudpakimoHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHUE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomol, RPAKMUKYM.

N3Mepenue nokaszarens NpesioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pAcCTOSIHUSI OT BellecTBa (Ha
pUMEPE KUJKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS paCcCEUBAIONTUX JIUH3.

[TonyueHne n300pakeHUsI B CUCTEME U3 MIIOCKOTO 3€pKajia U JIMH3BI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIInn 1 TOJISIPU3AIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3yuenne naTepdepeHIINM JIA3ePHOTO U3JIYyUCHHUS Ha IBYX IIEISX.

HaOmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbI CBETOBOM BOJIHBI.

[Tonydyenue cnekTpa U3ITy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIHOHHOM
PELIETKMY.

Pa3znesn 6. OCHOBBI CIeHIHAJIBHON TEOPUHM OTHOCUTEILHOCTH.

['panuubl  NPUMEHMMOCTM  KJIacCMYeckom  MexaHuku.  [loctynarsl
CHEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  [IpeoOpazoBanusi  JlopeHria.
YcioBue mnpuYMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHU U COKPAIIECHUE JIMHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUel U UMITYJIbCOM PEISATUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOSI.



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

Y4eHNYeCKuH IKCIIEPUMEHT, JJAOOPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadgusiM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Pasznen 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBEeCHOE TEIJIOBOE M3IIy4YeHHE (M3JIydeHHE aOCOJIOTHO YEPHOTO TEa).
3akoH cMmemieHus Buna. ['unoresa [1nanka o kBaHTax.

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

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

JlaBnenue cBera (B UYAaCTHOCTH, JaBJIICHME CBeTa Ha a0COJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpakawllyto moBepxHOocTh). Ombitel I1. H.
JleOenena.

BomHoBBIE cBOMCTBa yacTull. Bonnel ne bpoird. JInuna BosHb e bpoins u
pa3Mepbl 00JacTH JIOKaJIM3alUu JABWXKYyIIeWcsa dactuubl. KopmycKymispHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 351eKTpoHOB Ha KpUCTAILIaX.

Crneunduka nzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eitzendepra.

TexHHYeCKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

HccnenoBaHnre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYOPOBOJHHKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.

HccnenoBanne ¢poTope3ucropa.

N3mepenune nocrossaHo [1manka Ha ocHOBe HcciieoBanus GoTodddexra.

HccnenoBanre 3aBUCUMOCTH CUJTBI TOKA Y€PE3 CBETOIUO] OT HAMPSHKEHUSI.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs aToMma. IlnaHerapHas Mojenb aToMma
Pesepdopna.

[Toctynater bopa. M3nyuenue u nornomnienre (pOTOHOB MPHU MEPEX0ie aToMa
C OZHOTO YPOBHSI DHEPI'UU HA IPYIOM.



Bunel cniexktpoB. CnekTp ypoBHEN SHEPIUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3yueHue cBeta. Jlasep.

TexHuyeckue yCTpoMCTBA M TEXHOJOTMYECKHE IPOLECCHI: 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, nabopamopnsie padomeol, npakmuKxym.

Habnrogenue IMHEH4aToro CuekTpa.

HccenmenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHo20 A0PA U INEMEHMAPHBIX YACUY.

Hyxnonnast mogens sanpa [eiizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aunbda-pacnaja. ONEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-uziyyeHue.

3akOH pPaANMOAKTUBHOTO pacnaja. PaanoakTWBHBIE H30TONBI B MPHUPOJE.
CBONCTBa MOHHU3UPYIOLIETO M3Iy4YCHHs. BIusHME pAaTMOAKTUBHOCTH HA YKUBBIC
opranu3msbl. EcrecTBeHHbIN POH n3inydeHus. Jlozumerpusi.

DHeprus CBs3M HYKJIOHOB B siipe. SnepHbie cuibl. JledexT macchl spa.

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

Mertonpl perucTpany U UCCIIETIOBAHUS DIIEMEHTAPHBIX YaCTHII.

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

®usuka 3a npeaenamu CraHgapTHol Mojenu. TéMHas maTepuss U TEMHaA
DHEPIUsl.

EnuHcTBO pU3nyeckoil KapTUHBI MUPA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBI  peakTop, TEPMOSIEPHBIN peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHask ToMorpadusi.

Yuenuueckuit sxcnepumenm, navopamopnuvie padomul, npAKMuUKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (GoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIb30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4acTUl] aTFOMUHHAEM.

Pasznen 8. DiieMeHTBI ACTPOHOMUM U ACTPOQU3HKH.



Otanbl pa3BuTHs actpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKHA IS OOBSICHEHHS TPUPOIBI
KOCMHUYECKHUX 00BEKTOB.

Metonbpl acTpOHOMHUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIeCKOTIBI, PAIUOTEIIECKOIIbI, BHEaTMOC(EepHast aCTPOHOMHUS.

Bupa 3Bé3nHoro nHeba. Co3Be3gusi, spKue 3BE3MBI, IUIAHETHI, UX BHIMMOE
JIBUKEHHE.

CosiHeuHas cucrema.

Counnne. ConHeuHasi akTUBHOCTb. MicTounuk sHeprun CostHIA U 3BE3]I.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CeKTpaabHbIN KJIacc —
CBETUMOCTBY». 3BE3/IbI TJIAaBHOM I1OCIIEIOBATEIbHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — nama ['amaktuka. [lonoxenne n aBwxkeHue CoynHLA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
TraJIaKTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue raigakTuk.
Teopus bonpiioro B3peiBa. PemkToBOE M3ITyUeHHUE.

Macmrabnas crpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Yuenuueckue nabnrwoenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHUHN ISl OTPEICIICHHS TTOJIOKECHHSI HeOSCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBbIE cO3Be3ausd CeBEpHOro MOJyIIapus U SIPKUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3THBIX
CKOILJICHUU.

Pu3nvecKuil MPaKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIUYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIBHBIX MTPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIbHBIC TIOTPEITHOCTH U3MEPEHUN (DU3NUSCKUX BEITMYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX HU3MEPEHUM, MCCIEHOBAHMKA  3aBUCUMOCTEU
bu3nUecKkux BETUYHMH, NPOBEpKA MPEAJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
OMHMCAHHBIX B  TEMAaTHYECKHUX  pazieiax «YUYEHUYECKHU  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTHKYM).

O06o0maromiee NOBTOPEHUE.



OO0o0uIeHNe 1 cucTeMaTH3alus COJIEp KaHUs pa3leioB Kypca «MexaHukay,
«MonekynspHas puznka U TepMOIUHAMUKA», « DIEKTpoauHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
busnKa», « JIEMEHThI aCTPOHOMHUH U ACTPOPUZUKNY.

Ponb Qu3uku W acTpOHOMHM B HSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHMUYECKOH cepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMUCATEIbHOM,
CUCTEMATH3UPYIOIIECH, OOBSCHUTEIBHOW U TMPOTHOCTHYECKON  (yHKIUI
busnyeckoit Teopuu, poiib GU3NUECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHUM
0 (u3MYECKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpa B 00IIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJIE.

Me:xnpeaMeTHble CBSI3H.

N3yuenne kypca ¢usuku yriyonéHHoro ypoBHs B 11 kiacce
OCYULIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTHuKH, OMOJIOTHH, XUMUHU, T€Orpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHOZ20
NO3HAHUA: FBICHHUE, HAay4YHbId (DAKT, rumoresa, (pu3nveckKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTH U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peUICHUE CUCTEMBl YpAaBHEHHUW. TPUTOHOMETPUYECKHE
(yHKUHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO. BEKTOPHI M MX IMPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIWNA. [Ipu3Haku mNOMOOMST TPEYTOJBHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TIIOCKUX (PUryp u 00bémMa Tel.

Buonocus: >nektpuyeckue SBIEHUS B JKUBOW MpUpoLE, KoJieOaTelnbHbIE
JNBWKEHUS B SKMBOM TNPUPOJAE, SKOJOTUYECKHE PUCKU TPpH MPOU3BOJCTBE
JIEKTPOIHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIbTPa3BYKOBass JUArHOCTUKA B MEJULMHE, ONTUYECKHUE SIBJICHUA B IKUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIUINYECKAsT CTPYKTypa TBEPIABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPHUCTAUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHblE MOJIOCA 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSIHHBIX MAarHUTOB, DJJIEKTPOMAarHUTOB,
3JIEKTpoJBUTaTENb SIKOOM, reHepaTtop MEepeMEHHOro TOKA, MHIYKIMOHHAs Ieyb,
JIMHUM 3JIEKTpONepeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
anteHHa, Ttenedon, CBU-meub, ynbTpa3ByKoOBas JIUArHOCTHKA B TEXHHKE,



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



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEBI T10 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJabTaTbl OCBOCHUS YyuyeOHOro mpeamera «Duznka»
JIOJDKHBI OTPakKaTh TOTOBHOCTH M CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOIIECTBA, PACIIMPEHUE KXU3HEHHOTO
OMbITA U OMbITA JAEATEILHOCTH B MPOIIECCE peaiv3alliid OCHOBHBIX HaIpaBIICHUI
BOCIIUTATEIHLHOUN ESITEILHOCTH, B TOM YHCJI€ B YACTH:

rPa’kKIAHCKOT0 BOCTIMTAHMSA:

e Cc(OpMUPOBAHHOCTh TPaXKIAHCKOW  MO3ZHMIMH  OOy4YaroIIerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUICKOTO 0OIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX T'YMAHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTU COBMECTHYIO JAESATEIBbHOCTh B MHTEPECAX IPakAaHCKOTO
oOIIecTBa, Y4YacTBOBaTh B CaMOYIpaBJICHUU B 0O0pa3oBaTEIbHOU
OpraHu3alluy;

e YMEHHME B3aUMOJICCTBOBATH C  COLMAJIbHBIMM  HHCTUTYTaMH B
COOTBETCTBUH C UX (YHKIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApHOUW U BOJIOHTEPCKOU €SI TENBHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMUPOBAHHOCTH POCCHUICKOU TpaXJaHCKON VJICHTUYHOCTH,
NaTpUOTU3MA;

e IICHHOCTHOE OTHOUIIEHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE.

JTYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e chOpPMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO TTOBEICHHUS;

e CIIOCOOHOCTBH OIIEHWBATH CUTYAIlMIO M IPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCTIE B JIEATEIIBHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJI/Ia B IOCTPOCHUE YCTOMUMBOIO OYIYIIETO.

ICTETHYECKOT0 BOCTIMTAHMS:

e DOCTETMYECKOE OTHOIICHHWE K MHPY, BKJIKOYAs OCTETUKY HAYy4YHOTO

TBOPYECTBA, MPUCYIIETO (GU3NIECKON HAYKe.
TPYAOBOI0 BOCIIUTAHMS:

e HHTEPEC K pa3IuuHbIM cepam mpodecCUOHATBHON JeATeIbHOCTH, B TOM

YyuCcJe CBS3aHHBIM C (U3UKOM W TEXHUKOW, YMEHHE COBeplIaTh



OCO3HaHHBIN BBIOOp Oyayiiel nmpodeccuu U peaarn30BbIBATb COOCTBEHHbBIE
’KU3HCHHBIC TIIaHEI,

TOTOBHOCTh W CIOCOOHOCTh K OOpa3OBaHHIO W CaMOOOpa30BaHUIO B
o0yacTi (pU3NKKM HA TPOTHKEHUU BCEH KU3HHU.

IKOJOTHYECCKOT0 BOCIIMTAHUA

C(OPMHUPOBAHHOCTb IKOJIOTUYECKON KYyJIbTYpbl, OCO3HAHHUE II00ATBHOTO
XapakTepa 3KOJOIrMUECKUX Mpooiem;

IUIAaHUPOBAaHUE W OCYIECTBIICHUE JACUCTBHI B OKpyXarolled cpeie Ha
OCHOBE 3HaHUS 11T YCTOMUMBOrO pa3BUTHSI YEIOBEUECTBA,;

pacuMpeHue OmbITa ACSITEIbHOCTH SKOJOTHYECKON HaNpaBiICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (U3HKE.

HEHHOCTU HAYYHOI'O MO3HAHMUA:

c(hOpMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAHUE IIEHHOCTH HAy4YHOW JMESITEIBbHOCTH, TOTOBHOCTH B IIpOIIECCE
U3yYeHUs] (PUBUKK OCYIIECTBIATH MPOEKTHYI0 M HCCIEI0BATEIBCKYIO
NEATEeIbHOCTh UHANBUIYATbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENbHO  (pOopMyIHMpOBaTh U aKTyaJlIM3UpOBaThb MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh LEIN AEATENbHOCTH, 33JaBaTh IAPAMETPbl U KPUTEPUH HX
JNOCTHKEHHS,

BBISIBJIAITH  3aKOHOMEPHOCTM M TPOTUBOPEUMST B PacCMATPUBAEMBIX
(bU3HYECKUX SIBICHUSIX;

pa3pabaTbiBaTh IJIaH PEICHHs MPOOJIEMBbI ¢ YIETOM aHaIN3a UMEIOLIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLEHUBATH COOTBETCTBHE
PE3YyIBTATOB LIEJISIM, OLIEHUBATH PUCKU MOCIEACTBAN EATENBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B  YCJIOBHUSX peajbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJCHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPU PEIICHUN KU3HEHHBIX MPOOIIeM.

Bba3oBnie ucciienoBarejnLCcKie 1eHCTBUA:

BJIAJICTh HAYYHOW TEPMUHOJIOTHCH, KITFOUEBBIMU MOHATHSIMH U METOJIaMH
bu3nUecKoil HayKH;

BJIAJETh HaBBIKAMH  y4e€OHO-MCCIIEIOBATEILCKON | MIPOEKTHOMN
JESATeIBHOCTH B 00JacTH (DU3MKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K



CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHus 3aaady  (PU3HUecKoro
COJepKaHusl, MPUMEHEHHIO PAa3IMYHBIX METOI0B MTO3HAHMUS;

BJIAQ/IETh BUAAMH JCSATEIbHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEpIpeTaln, IpeoOpa3oBaHUIO U IPUMEHEHHIO B PA3IMUHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CIIE/ICTBEHHBIE CBSI3M M aKTyaJU3WpOBaTh 3a/ady,
BBIIBUTATh THUIOTE3y €€ pelIeHHus, HaXOAWUTh AapryMEHTBl s
JI0Ka3aTeJIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh MapaMeTphl U KPUTEPUU
peleHus;

aHaAJIM3UPOBAaTh TMOJYYCHHbIE B XOJ€ pEIICHUs 3aJayd Pe3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX JTOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHNUE B
HOBBIX YCJIOBHUSIX;

CTaBUTb M (POpPMYJIMPOBATH COOCTBEHHBIE 33Jaud B 00pa3oBaTEIbHON
JeSITENIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTh 3HAHUS MO0 (U3HKE B MPAKTUYECKYI0 0O0JacTh
KU3HEICATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX YUCOHBIX NIPEIMETOB;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI U PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pabora c nndopmanmueii:

BJIa/I€Th HaBBIKAMHU MOJIyuyeHUs MH(pOpMauuu (PU3HUECKOTO COJEpiKaHus
U3 HWCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYILECTBIIATH IIOWCK,
aHalu3, CUCTEMATHU3AlMI0 M HHTEPHpPETALHI0 MHMOpPMALUU Pa3THYHBIX
BUJIOB U (hOpM NPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpPMALINH;

UCIIOJIb30BaTh CPEACTBa MH(POPMALIMOHHBIX W KOMMYHHKAI[MOHHBIX
TEXHOJIOTM B  PEIICHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHus, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAITMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEP)KaHUS B Pa3IMUHBIX (opMaTax ¢
y4€TOM Ha3HaueHus uHGOpMAIMM M 1EJIeBOM ayAuTOpuH, BBIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaTIU3ALINH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Yy4eOHbIe AeHCTBHSA:

OCYIIECTBJIATh OOIIeHHe Ha Ypokax (U3UKM HW BO BHEYPOUHOU
NEeSATEeTLHOCTH;



pacmo3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CUTyallMd M CMAr4ath
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh W HCIOJIB30BaTh  IpEUMyIleCTBA  KOMaHIHOM  H
WHIMBHUIYaJIbHON paboTHI,

BBIOMPATh TEMATUKY MU METOJAbl COBMECTHBIX NEHUCTBHI C YUETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHUBA,;

IPUHUMATh LEIM COBMECTHOW JEATEIbHOCTH, OPraHHU30BBIBATH MU
KOOpJIMHHPOBATh JEUCTBUSA 1O €€ JOCTHIKEHHUIO: COCTaBIATh IUIaH
JEHCTBUM, pacpeeNsaTh POJId ¢ YIETOM MHEHHI YYaCTHHKOB, 00CYXIaTh
pe3yNbTaThl COBMECTHOM pabOTHI;

OLICHUBATh Ka4e€CTBO CBOETO BKJIAJAa U KAXKAOr0 y4acTHHUKA KOMaHAbl B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

IIpe/uIaratb HOBBIE IIPOEKTHI, OLICHUBATH HJIEH C ITO3MIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MIPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJISITh TO3UTHBHOE CTPATETMYECKOE ITOBEICHHE B PA3IUYHBIX
CUTyallUsiX,  HpPOSBIATH  TBOPYECTBO M BOOOpa)xkeHHe,  ObITh
VHULMATUBHBIM.

PeryasiTuBHbIe YyHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIBHO ~ OCYIIECTBIISATH  ITO3HABATENIBHYIO  JESATEIBHOCTH B
obnact (U3MKKM M aCTPOHOMMHM, BBISBISATH MPOOJEMBbI, CTaBUTh U
dbopmyIMpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENIbHO COCTaBJIATH IUIAaH PEIIEHUS] PACUETHBIX U KAYECTBEHHBIX
3a/lay, IJIaH BBIMOJHEHUS MPaKTUYECKOH pabOThl ¢ YYETOM HMEIOIIUXCS
PECYpCoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATIOYTCHUI;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

paclMpATh paMKUM  y4yeOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTEHUM;

Jenatb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO JPYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYyallUAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTD,
OLCHHUBATb COOTBCTCTBUC PC3YJIbLTATOB LCIIAM;



BIAJCTh HAaBBIKAMH TIO3HABATEIBHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JIEICTBUM M MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJIbTATOB U
OCHOBAHHUII;

HCIIOJB30BaTh MPUEMBI pedIIeKCUU I OIEHKH CUTyalluh, BbIOOpa
BEPHOTO PELICHUS;

YMETh OILIEHUBAaTh PUCKA U CBOEBPEMEHHO MPUHUMATH PEIICHUS MO HX
CHUYKECHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PEe3yJIbTAaTOB
JIeSITeIbHOCTH;

MPUHUMATh Ce0s1, TOHUMAas CBOM HEAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M ApPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTAaTOB
JIESITCIIbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JAPYTHX HA ONTHOKH.

B mpouecce mocTukeHUs JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUSI MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y O00y4YaroIIUXCs

COBEPIIICHCTBYETCS OMOITMOHAIBHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHUS,  BKJIIOYAIOMIETO  CIOCOOHOCTh  MOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANPABJICHUs Pa3BUTHsI COOCTBEHHOU
AMOILIMOHAIIBHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOPETYJIMPOBAHHUS, BKIIOYAOIIETO CAMOKOHTPOJIb, YMEHHUE NTPUHAMATh
OTBETCTBEHHOCTh 32 CBOE IOBEJEHUE, CIOCOOHOCTh aJalTHPOBATHCS K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIATH TMOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMU, BKJIIOYAIOMIEH CTPEMIICHUE K JOCTHKEHUIO LN
U yClexy, ONTHUMHU3M, HHUIMATUBHOCTb, YMEHUE JEHUCTBOBATh, UCXOMS U3
CBOMX BO3MO>KHOCTEH;

SMMATHM, BKJIIOYAIOIMIEH CIHOCOOHOCTh IMOHMMATh  3MOIMOHAJIBHOE
COCTOSIHUE JApPYIMX, YYUTHIBaTh €ro IMpH OCYIIECTBICHUH OOIICHMUS,
CIIOCOOHOCTH K COUYBCTBHIO M CONEPEKUBAHUIO;

COIIMAJIbHBIX  HAaBBIKOB, BKJIIOYAIOIIUX  CIHOCOOHOCTH  BBICTpAWBaTh
OTHOIIIEHUSI C JPYTUMHU JIIOAbMHU, 3a00TUTHCS, MPOSBIATH HUHTEPEC U
paspemniarb KOHMIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATHI

K xonmy oOydenust B 10 knacce mpeaMeTHBIE PE3yJbTAaThl Ha YIIIYOJIEHHOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCS] YMEHUIA:

NOHUMAaTh POJb (GU3UKA B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMANIbHOM M JSTUYECKOM cdepax AedaTelbHOCTH
4eJioBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOM HAy4yHOH KapTUHE MUpa,



3HaYCHHE OINUCATENbHON, CHUCTEeMATU3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIUN  (HU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJICKYJIIPHON (PU3MKU M TEPMOAMHAMHUKH, POJIb (HU3UYECKON TEOpUHU B
(dbopMHUpPOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeied (u3ndeckux Tel U
IPOIECCOB (SBICHUM): WHEpLUMaIbHAas cHUCTeMa OTCYETa, abCONIOTHO
TBEPAOE TEJIO, MaTEepUAIbHAA TOYKA, PABHOYCKOPEHHOE JBUKCHUE,
CBOOOJIHOE TMajicHuE, aOCONIOTHO ympyras jaedopmariusi, aOCOIIOTHO
yrapyroe u abCoNMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJICINIU ra3a, KUJKOCTH
U TBEPAOTO (KPUCTALTMYECKOTO) Teja, UIeadbHbIi ra3, TOUeUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

pasznyath YyCJIOBUS (TpaHULbl, O0JacCTH) MPUMEHUMOCTH (HU3UUECKUX
3aKOHOB, TOHMUMAaTh BCEOONINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKHUE TIPOILIECChl M  SIBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO JBIKEHUS, (POPMysIbl KHHEMATUKU PaBHOYCKOPEHHOIO
NBIDKEHUA, TpeoOpa3oBanusa [anumnes mjis CKOPOCTH M TEepeMelIeHus,
3akoHbl HpIOTOHA, MPUHLMO OTHOCUTENbHOCTH ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHCHHSI UMITYJIbCA U MEXaHUYECKOUN
SHEPIUH, CBI3b PabOTHI CUJIBI C MU3MEHCHUEM MEXaHUYECKOW JHEPTUH,
yCIIOBUSI PaBHOBECHS TBEPJOTO Teia), MPU OSTOM  HUCIOJIB30BATh
MaTeMaTU4eCKOe BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumnes, BToporo
U TPEThEro 3aKkOHOB HBIOTOHA, 3aKOHOB COXPAaHEHHUS HMITyJIbCa U
MEXaHUYECKON SHEPrUuHr, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble TmoOJoKeHHs MKT u 3akoHBI MOJEKYISpPHOW (UBHKH U
TepPMOJMHAMHUKU (CBA3b JIABJEHUSA HJEATBLHOIO Ta3za Cco CcpeaHei
KMHETUYECKOW SHEPrUel TEIIOBOTO JBMXKEHUS M KOHIIEHTpALMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPhl BEIIECTBA CO CPEIHEN KHHETUYECKOMN
SHEPruel TEMJIOBOTO ABWYKEHHS €r0 YacTHll, CBSI3b JABJICHUS UACATbHOTO
rasa ¢ KOHLEHTpalUWEeW MOJEKYJ H €ro TeMIEepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbIdA 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpPAHEHMS DPHEPIUU B TEIUIOBBIX MPOIECCax), TP ATOM HUCIIOIb30BaTh
MaTeMaTU4eCKoe BBIpaKEHUE 3aKOHOB, YKa3bIBaATh yCJIOBUS
MIPUMEHUMOCTH ypaBHeHUs MeHnneneeBa—Knaneiipona;

aHAMM3UPOBaTh M OOBSCHATH DJEKTPUUYECKUE SIBJICHHS, WCIOIb3YS
OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI JICKTPOJUHAMUKH (3aKOH COXPaHEHMS



AIEKTPUYECKOTO 3apsiaa, 3aKOH Kymona, NOTEHIIMAIBHOCTh
AIEKTPOCTATUYECKOTO MOJIA, NPUHLHUII CYNEPHO3ULIMHU DIEKTPUYECKUX
IIOJIEM, TP ATOM YyKa3blBas YCJIOBUsA NPUMEHMMOCTH 3akoHa Kyrona, a
TAK)K€ IPAKTUYECKH BAJKHBIE COOTHOILICHHWS: 3aKOHbI OMa Ui ydacTka
ey Y JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npasuia Kupxroda, 3akonsl @apazes A 31eKTpoIu3a);

ONHUCHIBaTh (PU3MUECKHE MPOLECChl U SIBICHHUSA, HCIONb3ysS BETUYHMHBI:
IIEpEMEIIECHNE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIa U CUCTEMBI TEJ, CUIIA,
MOMEHT CWJIbI, JaBJECHUE, IIOTCHUMAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEprusi, MEXaHUYeCKas SHEprus, paboTa CUibl, LIEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIa YIOPYTOCTH, CHJIa TPEHHUs, MOIIHOCT,
DHEPrus B3aUMOJEHUCTBHS Tena ¢ 3eMi€il BOIM3M €€ MOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuy NPYKHUHBI, KOJIMYECTBO TEIUIOTHI,
aOcoyIoTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
JHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACAJIbHOIO rasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ waeansHOro TEImoBoro
JBUTATEIISA; AIEKTPUUECKOE TOJIE, HAIPSIKEHHOCTD 3JIEKTPUYECKOIO TOJIA,
HaIPsDKEHHOCTh  TIOJIST TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHIHMAI 3JEKTPOCTATUYECKOTO II0JI,
Pa3HOCTh  INOTEHIMAJNOB, JJEKTPOABIWKYIIAs CWja, CWIa  TOKa,
HalpspKEHUE, MOIIHOCTh TOKa, OJJEKTpUYECKas €EMKOCTh IIJIOCKOTO
KOHJICHCATOpa, COIPOTHBIICHHE YYacTKa LIENU C IOCIEAO0BATEIBHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUIECKOTO OIS
KOHJIEHCATOpa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHUA  (PU3NYECKHX  SBJICHUM:
MEXaHHYECKOE JIBMKEHUE, TEIUIOBOE JBWIKEHHE 4YaCTHIl BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, nuddys3us, ucrnapeHue,
KHUIIEHUE U KOHJEHCAIs, IUIABICHUE U KPUCTAJUIN3aLUsl, HAlIPaBICHHOCTh
TEIUTONEPENAYH, IIEKTPU3ALNS TEJl, SKBUIIOTCHIMAIBHOCTh IIOBEPXHOCTH
3apsKEHHOTO TPOBOTHUKA;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYUHBI OT
Ipyro €  HWCHOJIb30BAHUEM  IIPSAMBIX  WU3MEPEHUH, IIPU  OTOM
KOHCTPYUpPOBaTh YCTaHOBKY, (UKCHUPOBATH pPE3yJbTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MYECKMX BEJIMYMH B BUJE TpaPUKOB C YYETOM
a0COJIOTHBIX MOrPEIIHOCTEN U3MEPEHUM, JIeaTh BBIBOBI MO pe3yJbTaTaM
UCCJIEIOBAHNS;

IPOBOJUTH KOCBEHHbIE M3MEpPEHHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTHUMAJBHBIA METOJ] M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;



IPOBOJUTH ONBITHI [0 IPOBEPKE MPEITI0KEHHON TMIOTE3bL: UNIAHUPOBAThH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
NOJIyYCHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIOTE3bI;

coOJI01aTh IpaBuia 0€30MacHOro TPy/Ja IMpH MPOBEACHUU UCCIIEIOBAHUN
B paMKax Yy4YeOHOro OJKCIEpUMEHTa, NPAKTUKyMa M  y4eOHO-
MCCIIEIOBATEIBCKOM M IPOEKTHOW JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENBLHBIX YCTPOUCTB U 1a00paTOPHOTro 000pyAOBaAHUS;

pemaTrh pacy€THbIe 3aJadyd C SBHO 3aJlaHHOM M HESBHO 3aJIaHHOMN
bu3MUecKoil MOJIENIbI0: Ha OCHOBAHMM aHAlIM3a YCIOBUS OOOCHOBBIBATh
BBIOOp (U3MUECKOW MOMACIH, OTBEYAIOIICH TpeOOBaHWSAM 3a1add,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOIb30BAHUM MATEMaTHUYECKUX METO/IOB
peuieHus 3a1ad, MPOBOJNUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAIM3UPOBAaTh pPE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
Y4€TOM IMOITYYEHHBIX PE3YJIbTATOB;

pemarb KayecTBEHHBbIE 3aJaud, TpeOyrollue NPUMEHEHUs 3HAHWN H3
pa3HbIX pa3lieioB Kypca GU3MKH, a TaKKe UHTErpalluy 3HaHUM U3 IpyTrux
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCYKJIEHUI ¢ OMIOPOIl HAa N3yUYEHHbBIE 3AKOHBI, 3aKOHOMEPHOCTH
U (U3HYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
IPUHLUIIOB PabOThl U3MEPUTENIbHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTMYECKUX IIPOLIECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUWCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHUE HAyKHU, B OOBSCHEHUE MPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUI;

aHaJIM3UPOBaTh U OLIEHUBATh MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeATEIbHOCTH 4YEJOBEKa, CBA3aHHOM C (U3MUECKMMHU NPOLECCaMU, C
MO3UIINHI AKOJIOTHUUECKON O€30MacHOCTH, MPEICTABICHUN O palliOHaILHOM
NPUPOAOTIOIb30BAHUN, @ TAKXKE Pa3syMHOM HCIOIb30BAHUU JOCTHXKEHHIM
HAyKd W TEXHOJOTMH JUIsl JajJbHEHIIEro pAa3BUTHA YEJIOBEYECKOIO
00I11eCTBa;

NPUMEHSTh pa3uyHble crocoObl padoThl ¢ MHpopMalel pu3nuecKkoro
COJIEp)KaHUSI C KCIOJB30BAHHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, PU ATOM HCHOJIb30BaTh COBPEMEHHbIE MH(DOPMAIIMOHHBIE
TEXHOJOTMM JJii TIOMCKA, MepepadOTKU U NPEAbsBICHUA Y4eOHOH u
HAYYHO-MIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAHUS U UHTEPIPETAIIUH
uH(poOpMaIMK, TOJNYYEHHOM U3 PAa3JIMYHbIX HCTOYHHUKOB, KPUTUYECKU



aHAIM3UpOBaTh  MOJy4YaeMmMylro  HMH(pOpMalMiO W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaJli3a UCTOYHUKA HH(POPMAIIUY;

IPOSIBIISTD OpTraHU3aIOHHbIE u MIO3HABATEIbHbIC yMEHUS
CaMOCTOSITENIFHOTO ~ NMPUOOpPETEeHHsT HOBBIX 3HAHMH B  Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEIOBATENLCKUX paboT;

paboTaTh B TPYMIE C HCIOJIHEHHWEM pAa3IMYHBIX COLMAIBHBIX POJIEH,
IUTAHUPOBATHh PabOTy IPYMIIbI, PALIMOHATBHO PACHpPEAesATh IesITeIbHOCTh
B HECTAaHJAPTHBIX CUTYaIlMsIX, aJ[€KBaTHO OLIEHUBATh BKJIAJ KaXKJOTO W3
YYaCTHHUKOB TPYIIIEI B PELICHUE PacCMaTPUBAECMON MPOOIIEMBI,

MPOSIBJISITh MOTUBALMIO K OyAyiel npodeccHoHaIbHOM AeATEIbHOCTH O
CHEIUATBLHOCTIM (PU3UKO-TEXHUYIECKOTO TTPOQIIIS.

K xonny oOyuenuss B 11 knacce npeaMeTHbIE pe3yJbTaThl HA YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAOIIUXCSI YMEHUM:

NOHMMATh POJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIbHON M 3THYECKOU cdepax NeATeNbHOCTH YEI0BEKa, POJIb U MECTO
($U3MKN B COBPEMEHHOM Hay4HOW KapTHHE MHpa, pOJib aCTPOHOMHUU B
NPAKTHUECKON JIEATEIBHOCTH dYelOBEeKa M JallbHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAYCHHE OMHCATEIHHON, CHCTEMATH3UPYIOIICH,
OOBSCHUTENBHON M TMPOTHOCTUYECKON (YHKUUNA (PU3NYECKON Teopuu —
AJIEKTPOJIMHAMUKH, CHEIHATIBbHON TEOpPUH OTHOCUTEIBHOCTH, KBAaHTOBOU
busuku, ponb (puszudeckodt Teopur B (GOPMHUPOBAHUU TMPEACTABICHHUHN O
(bu3nUecKoil KapTUHE MHUpPa, MECTO (PU3HUYECKON KapTHHBI MUpa B 00IIEM
pSITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O PUPO/IE;
pa3iauuaTh YCJIOBUS NPUMEHHMOCTH Mojeiedl (u3nueckux Ten u
MPOIIECCOB  (SIBJICHMI): OJHOPOJHOE DIIEKTPUUECKOE |  OJIHOPOJHOE
MarHuTHOE MOJis, TApMOHUYECKHE KOoJeOaHusl, MaTeMaTUYECKUI MasTHUK,
UJCANBHBIA MPYXUHHBIA MasTHUK, TAPMOHHYECKHE BOJHBI, HACaTbHBIN
KOJIe0aTEeNbHBIN KOHTYp, TOHKAs JIWH3a, MOJIeTICH aToMa, aTOMHOTO Si7jpa U
KBAaHTOBOM MOJIC/IM CBETA;

paznuyaTth yclIOBUS (TpaHUIlbl, O0JACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMU XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH MUCTIOJIB30BAHUS YaCTHBIX 3aKOHOB,

aHAIIM3UPOBATh U OOBSACHATH DJICKTPOMArHUTHBIC TPOIECCHl U SIBICHUSA,
UCIIONIb3YSl OCHOBHBIE TIOJIOKEHHMSI M 3aKOHBl JJICKTPOJAWHAMUKH U
CHEeMATbHOM  TEOpUM  OTHOCUTENIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro 3apsiaa, cuia Awmmepa, cwia JlopeHna, 3akoH
DIEKTPOMAarHUTHOM  WHAyKumMu, npaBwio Jlenma, cBa3p  OJIC
CAMOMHIYKIIMM B 3JIEMEHTE OJJIEKTPUUYECKOW IENu CO CKOPOCTHIO



U3MEHEHUS  CWJIbl  TOKa,  IOCTYJATbl  CHEUUAIbHOM  TEOpUH
OTHOCHUTEJIbHOCTH DUHIIITEIHA);

aHAIM3UPOBATh U OOBACHITH KBAHTOBBIE MPOLECCH U SBJICHUS, UCIIOIb3YS
IOJIO)KEHUSI ~ KBAaHTOBOM  ¢u3uku  (ypaBHEHHME  OHHIUTEHHA I
¢orordpdekra, mepBpld U BTOpoW mocTynaatsl bopa, npuHUIMD
COOTHOILIEHHsI HeomnpenenéHHocTeil ['elizenOepra, 3aKOHbBI COXpPaHEHUS
3apsAI0BOTO U MacCOBOI'O YMCEN U DHEPTUU B AJIEPHBIX PEAKIMUAX, 3aKOH
PaZMOaKTUBHOTO pacnaaa);

ONHKCHIBaTh (PU3UUECKHE IPOLECChl U SBJICHMS, UCIOJb3Ys BEJINYUHBIL:
HANPsHKEHHOCTD AJIEKTPUYECKOTO TOJISI, MOTEHIIHUAJ 3JIEKTPOCTATUUECKOTIO
NOJISI, Pa3HOCTh MOTEHLUUANOB, AJIEKTPOABIKYINAS CHJIA, WHIYKLIHS
MarHUTHOTO TIOJISl, MAarHUTHBIA MOTOK, cWjia AMmepa, UHAYKTHBHOCTD,
NIEKTPOJABIKYILASL CHJIA CAMOMHIYKLIMM, DHEPrUs MAarHUTHOTO IIOJIS
IIPOBOJHUKA C TOKOM, PEIATUBUCTCKUN HMIIYJIbC, IIOJIHAs DSHEPIHUs,
DHEPrus TNOKOS CBOOOJHOM 4YacCTUIbl, DHEPrus M HUMILYJIbC (POTOHA,
MacCOBOE YHCIIO U 3apsi A1ipa, SHEPIHs CBSA3H sIIpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKAaHUA  (PU3NYECKHX  SBJICHUIA:
AJIEKTPOMAarHuTHasl UHAYKLKS, CAMOMHIYKIUS, PE30HAHC, HHTEphEpEHLINS
BOJIH, Ju(dpakuus, JOUCHEpPCHUs, TIOJHOE BHYTPEHHEE OTpa)XKEHHUE,
dbotoanektpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacnaabl
A5ep, raMMa-u3lydeHue sjep, (pU3nyeckue NPUHIUIBI CHEKTPATbHOTO
aHayn3a u paboThI Jiazepa;

OTpEAENATh HaNpaBlIEHWE WHAYKIMM MarHUTHOTO TOJS MPOBOJHHKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTH M300paKeHUE, CO3JaBaeMOe IIIOCKUM 3€pPKajioM, TOHKOM JIMH30,
Y PACCUUTHIBATH €r0 XapaKTEePUCTUKHU;

IPUMEHATH OCHOBOIOJATAIOIINE ACTPOHOMHUYECKUE IOHATUSA, TEOPHH U
3aKOHBI JIJII aHalM3a ¢ OOBSACHEHHS  (U3UYSCKHX  IPOIECCOB,
MPOUCXOMSIINUX B 3BE31aX, B 3BE3NHBIX CHCTEMaX, B MEXIaIaAKTUYECKOM
cpeje; ABUKEHUSI HEOECHBIX Tell, IBOIIOLUHU 3BE3/] U BCelleHHOI;
IPOBOJUTH HCCIIEOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYHUH C
UCIIOJIb30BAHUEM INPSIMBIX HW3MEPEHMI, IPU 3TOM KOHCTPYHMPOBAaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysbTaThl MOJYYEHHOW 3aBUCHMOCTH
bu3nuecKkux BEIMYMH B BHUAE TpadukoB ¢ Yy4ETOM aOCOITIOTHBIX
NOTPENIHOCTE  W3MEpPEHWH, JellaTb  BBIBOABI 10  PE3yJbTaTam
UCCJIEI0BAHNS;

IPOBOANTH KOCBEHHbIE M3MEpPEHUs (U3MUECKUX BEIUYMH, TPU STOM
BbIOMpaTh ONTHUMAJBHBIA METOJ] M3MEpPEHUs, OIEHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;



IPOBOANUTDH OMBITHI O MPOBEPKE MPEII0KEHHON THIOTE3bl: TUIAHUPOBATh
IKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, AHAIIM3UPOBATh
NOJIyYCHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIIOTE3BI;

OIKCBHIBAaTh METO/bI IOJYUYEHUS HAYYHBIX ACTPOHOMHUYECKHUX 3HAHUMU;
co0ro1aTh mpaBuiia 6€30MacHOT0 Tpyla IpU MPOBEICHUH HCCIeT0BaHUN
B paMKax ydeOHOro OJKCIEpUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEJOBATENLCKOM M IMPOEKTHOM JIEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTENIBHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemarty pacy€THbIE 3aJayd C SIBHO 3aJaHHOW M HESABHO 3a/IaHHOM
¢uznyecKkoil MOJeNnpl0: Ha OCHOBAaHMM AaHANIM3a YCJIOBUA BBIOMpATH
du3nuecKkue MoJeiu, OTBeYarolue TpeOOBaHUSAM 3a/layd, NPUMEHSTH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUM
OpU HCIOJNb30BAaHMM MAaTEMATUYECKUX METOJOB pEUICHHs 3ajad,
POBOANUTH PAcu€Thl HA OCHOBAaHMH MMEIOIINXCS TaHHBIX, aHAJTM3UPOBAThH
pe3yabTaThl U KOPPEKTUPOBATh METOMABI PEIICHUS C YUETOM MOTYYCHHBIX
pE3yNbTATOB;

pemarth KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM U3
Pa3HbIX pa3lieloB Kypca GU3MKH, a TaKKe UHTErpalluy 3HaAaHUM U3 Ipyrux
IPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHUYECKYIO
LEMOYKY PACCyKJICHUI ¢ OOPOI HA NU3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U pU3NYECKUE SBICHMUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
INPUHLIUIIOB PabOThl U3MEPUTENIbHBIX NMPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

OPUBOJUTH TPUMEPHl BKIAZa POCCHMCKHX W 3apyOeKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKHU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJOTUH;

aHAJIM3UPOBATh M OLICHUBATH MOCIEICTBUS OBITOBOM M IPOU3BOACTBEHHON
NeATEIbHOCTH YEJOBEKa, CBS3aHHOM C (PU3MYECKUMHU NPOLECCaMU, C
MO3UIINHI HKOJOTUUECKON O€30MacCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOJIONIOIB30BAaHUH, a TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN
HAyKM M TEXHOJOTMH JUIs JaJbHEHIIero pa3BUTHUA YeJIOBEYECKOrO
00IIIeCTBA;

NPUMEHSATh pa3IuyHble CrOcoObl paboThl ¢ MHpOpMaLUe (PU3NYECKOTO
COJEPKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU ATOM HCHOJIb30BaTh COBPEMEHHbIE HH()OPMAILIMOHHBIE
TEXHOJOTMM JJi1 TIOMCKa, MepepadOTKU U TNPEAbsBICHUS Y4eOHOH u
HAYYHO-TIOMYJISIPHON MH(OpMaIu, CTPYKTYPUPOBAHUS U WHTEPIIPETALIUN



uHbOpMaIlMU, TOJYYEHHOW M3 PaA3IUYHBIX HMCTOYHHUKOB, KPUTHUECKU
aHAM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMamMio ¥ OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UCTOYHUKA UH(OpMaLUY;

IPOSIBIISATH OpraHU3alMOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOATEJIHOTO ~ NPHOOPETEHHs] HOBBIX 3HAaHUM B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX paboT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX POJEH,
IUTAHUPOBATh pabOTy IPYyMIIbl, PAMOHAIBHO PACTIPEAEIATh AEATEIbHOCTD
B HECTaHJAPTHBIX CUTYalMsX, aJI€KBATHO OLICHUBATh BKJIAJ KaXJOr0 U3
YYaCTHHKOB T'PYIIBI B pEHIEHUE PACCMATPUBAEMON MTPOOIIEMBI;

IPOSIBIISITH MOTUBALIMIO K Oyaynieil mpodecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.
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2.3 CXAHHHCCKHE 1 STEKTPOMATHHTHBIC 10 https://m.edsoo.ru/RYENOYICS
BOJIHEI
2.4 OnTuka 25 https://m.edsoo.ru/OBLJ6N69R
Hroro no pazgeny 60

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

3.1 Ocnosbl CTO 5 https://m.edsoo.ru/HCX8YPUV4
Hroro no pazneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynspHO-BOITHOBOM Ayalln3m 15 https://m.edsoo.ru/S400GCWUJ
4.2 ®dusuka aToma 5 https://m.edsoo.ru/Z1.J435GQC
43 (PH3HKA ATOMHOTO AIPA H )JICMEHTAPHEIX 5 https://m.edsoo.ru/Q4WLMHSO9T
4acTHIL
Wroro no pazueny 25




Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DeMeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 12 https://m.edsoo.ru/RPXWEWN4N
Hroro no pazgeny 12
Paznea 6. PU3HNUYECKHAN MPAKTUKYM
6.1 Du3nYeCKuil MPaKTUKYM 16 https://m.edsoo.ru/EL9A1AJIF
Hroro no pazgeny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremaru3zamus u 00o0meHne
7.1 HPCAMETHOTO COHeP}KaHH_}_I HOtbITa 15 https://m.edsoo.ru/PSCGRX7IW
NesITeIbHOCTH, IPUOOPETEHHOT O IPU
nu3yuenuu kypca ¢pusuku 10 — 11 knaccos
Hroro no pazgeny 15
PesepBHOE Bpems 10 https://m.edsoo.ru/E65RY9XL.B
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170




ITOYPOYHOE IIVTAHUPOBAHUME

10 KIIACC

Ne KoaunvecTno yacos Jara DJIeKTPOHHBIEe HH(POBbIE
Tema ypoka

n/n Bcero U3YYeHH s oOpa3oBaTe/ibHbIE pecypchbl

®uszuka — pyHgaMeHTaabHas HayKa o
pUpoie

https://m.edsoo.ru/4GD12L71X

HayuHblii METOT TO3HAHUS U METOBI
WCCIICIOBAHUS (PU3NICCKUX SBICHUN

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

DKCIIEpUMEHT U TEOpHUs B MPOLIECCE TO3HAHMS
npuposl. HaGmoieHre u 5KCrepruMeHT B
¢buznke

Crnioco0sbl n3mMepeHust GU3NYECKUX BETUUMH

https://m.edsoo.ru/RV2VFFZL6

https://m.edsoo.ru/BKMS7EYO5

AOCOII0THAS M OTHOCUTENbHASI TOIPEIIHOCTH
U3MepeHuil PU3NYECKNX BETUUNH

MopenupoBanue B ¢pusuke. Poib u mecto
¢u3UKM B JOPMUPOBAHUU COBPEMEHHOM
Hay4YHOU KapTHHBI MUpPaA, B IPAKTUYECKOMN
NEeITEeILHOCTH JIIOIEH

Mexannueckoe nBuxkeHue. CucreMa oTcyeTa.
OTHOCHUTENBHOCTH MEXAHUYECKOTO IBUKEHUS.
[Ipsimast 1 oOpaTHas 334U MEXaHUKH

Paguyc-BekTop MaTepHaabHOM TOUKH, €T0
IIPOEKIIMM Ha OCHU KOOpAUHAT. TpaeKkTopus.
Ilepememenue. Cxopocts. X npoekuuu Ha
OCH KOOpJMHAT

https://m.edsoo.ru/K3LQI3CEFT

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

https://m.edsoo.ru/QUQYCWDZP

https://m.edsoo.ru/PEU6JZ20QE

PaBHOMEpHOE NPAMOJIMHEITHOE ABUYKEHHE.
I'padmueckoe onucanre paBHOMEPHOTO

https://m.edsoo.ru/ZNKXPSMEF




10

pr[MOJ’IHHCﬁHOFO JBWXKCHUA

CrnosxeHue nepeMeIieHnii 1 CKOpOCTEH.
Pemrenue 3amau

11

12

13

HepaBnomepHoe aBuxxenne. MrooBeHHas
CKOpOCTh. Yckopenue. [Ipsamonnueitnoe
ABHUIKCHUC C IMTOCTOAHHBIM YCKOPCHUCM

I'pacduyeckoe onmcanue NPSIMOIUHEIHOTO
JBUKEHUS C TIOCTOSIHHBIM YCKOPEHUEM

CBoOoaHoe majienre. Y CKopeHue CBOOOTHOTO
najieHus. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH,
YCKOpPEHUS OT BPEMEHHU U UX rpauku

https://m.edsoo.ru/YKQTQRS20

https://m.edsoo.ru/N321FH2L1

https://m.edsoo.ru/UYVYXC8JD

14

JIBu>keHue Tena, OpOIIEHHOTO MO YTJIOM K
TOPU30HTY

https://m.edsoo.ru/W6B8TSPKM

15

16

17

KpuBonunelinoe asuxenue. J[BrmxeHue no
OKPY>KHOCTH. YTJIOBasi ¥ JIMHEIHAs! CKOPOCTb.
[Tepuon m yacrota. LleHTpOoCcTpeMUTEIBHOE U
MIOJIHOE YCKOPEHUE

[IpoBepounas pabora no reme "Kunemaruxa"

IIepBeb1it 3ak0oH HproTona. MHEpIManbHbIE
cucremsl orcuéra. [IpuHiun
OTHOCUTEIbHOCTH [ anmunes.
HeunepuuansHsie cucTeMbI OTCUETA

https://m.edsoo.ru/SGZQQF5H?2

https://m.edsoo.ru/DP1XR9HJI

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

18

Cuna. PaBHozeiicTBytomas cuia. Bropoit
3akoH Herotona. Macca. CraproBas
JUarHOCTHKA

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

19

B3aumoneiictue ten. Tperuil 3aKoH
HeroTona

https://m.edsoo.ru/NAD4VZADH

20

[Tpuniun cynepno3uiuu cui. Pemenne 3amaq

https://m.edsoo.ru/MQI163A50




Ha IPUMCHCHHEC 3aKOHOB Hrrotona

3aKOH BCEMUPHOTO TATOTEHUS.

21 DKBUBAJICHTHOCTh T'PaBUTAIMOHHON U https://m.edsoo.ru/AE40LUZYB
WHEPTHOU MaccChl
Cuna TsOKeCTH B YCKOpeHHE CBOOOIHOTO

22 https://m.edsoo.ru/36LBC4ZQJ
naJIeHUs
JIBukeHre HeOECHBIX TE U UX

23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas https://m.edsoo.ru/F756CAPFB
KOCMHUECcKasi CKOpocTh. 3akoHbl Keriepa

24 Cuna ynpyrocrtu. 3akoH ['yka. Bec tena https://m.edsoo.ru/RV3SSWO081
Cuna tpenust. [Ipupoaa v BUABI CUIT TPEHUS.

25 JIBH>KEHUE B JKUJIKOCTH U Ta3€ C YYETOM CHJIIbI https://m.edsoo.ru/UP3KXCTQU
COTIPOTHUBIICHUS CPEIbI

aBieHue. [ 'uapocrarnueckoe JaBieHUE.

26 A P A https://m.edsoo.ru/SWDUEVCO2
Cuna Apxumena
AbcomtotHo TBepaoe Teno. [locTynatensHoe

27 pA 4 https://m.edsoo.ru/UVIUYVE7Y
Y BpaulaTelbHOE JBUKEHNE TBEPAOTO Tela
MoMEeHT CuJIbl OTHOCUTENEHO OCH BPAIIIEHUS.

28 https://m.edsoo.ru/AY2DMXMKR
[Ineqo cumsl
CnoxxeHue cuil, IPUIOKEHHBIX K TBEPIOMY
teny. LleHTp TsbkecTn Tena. Y cinoBus

29 https://m.edsoo.ru/VFOEBAZ78
paBHOBECHsI TBEPJIOTO Teja. Bus
paBHOBECHs

30 Pemenue 3agau https://m.edsoo.ru/Q3QEPZXMR
Kontponbras padota mo teme "J[uHamuka.

31 | https://m.edsoo.ru/4IHS90LZD
CraTtuka TBEpIOTO TENa

32 NMiynsc MmaTepualbHONM TOUYKHU, CUCTEMBI https://m.edsoo.ru/3PBMZ3HII




33

34

MaTepHAILHBIX ToueK. LIeHTp Macc cucTeMsl
MaTCpHaJIbHBIX TOUYCK. TeopeMa O IBUKCHUHN
LIEHTPa MAacc

Nmimysbe cuitbl 1 H13BMEHEHUE UMITYJIbCa Tea.
3aKkoH coXpaHEHHUs UMITyJIbca. PeakTuBHOE
IBIDKEHHUE

MoMeHT uMITyJIbca MaTEpPUAIILHON TOYKH.

Hpe,[[CTaBJ'IeHI/Ie 0 COXpaHCHHUHU MOMCHTA
HUMITYJIbCa B ICHTPAJIBHBIX ITOJIAX

https://m.edsoo.ru/INJW80O116

https://m.edsoo.ru/CHS9DBR4I

35

36

37

Pemenue 3agau

Pabota cusibl Ha MaJIOM U Ha KOHEYHOM
nepemenieHun. I'padudeckoe npeacTaBieHue
paboThI cHITBl. MOIITHOCTH CHUITBI

Kunernueckas sneprus. Teopema 06

W3MEHEHUH KHHETHYECKON OHCPIrun
MaTepI/IaJIBHOﬁ TOYKH

https://m.edso0.ru/2240257Z6M

https://m.edsoo.ru/B7N1YBPIN

https://m.edsoo.ru/NSQCCI1EIM

38

[ToTeHumanpHple U HEMIOTEHIIUAIBHBIE CHUIIBI.
[TorenumaneHas sHeprus. Bropas
KOCMHYECKasi CKOPOCTh

https://m.edsoo.ru/BHTO9W4CQ

39

Tpetbs kKocMuueckast ckopocTb. CBs3b
paboThl HEMOTEHLUATBHBIX CHJI C
M3MEHEHHEM MEXaHUYEeCKOM 3HepTrun
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUUYECKOHN HEPTUn

https://m.edsoo.ru/66P2WGW S4

40

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.
VYpaBHenue bepryiuu s uieanbHOM
KHUAKOCTU

https://m.edsoo.ru/OIC610GS5F

41

KontponbHas padoTa mo teme "3akoHbBI

https://m.edsoo.ru/SO90PC322




COXpaHEHUs B MEXaHUKe"

Pa3BuTue npeacraBieHuii 0 npupoie

42 TermnoTel. OcHoBHEIE TTOJIOKeHnST MKT. 9 https://m.edsoo.ru/0ZTXY71SW
Huddysus. BpoyHoBckoe nBrKEHNE
Crpoenue ra3000pa3HbIX, JKUAKUX U TBEPIBIX

43 Tell. XapakTep ABUKECHUS U B3aUMOJICHCTBUS 9 https://m.edsoo.ru/UXSFMV2CU
YacTHUI| BellleCTBa
Macca u pazMepsl MOJIEKYIT (aTOMOB).

44 KomnuectBo Bemectna. IlocTosannas 9 https://m.edsoo.ru/SFCL7ZUUQO
ABorazpo
Temneparypa. Temnosoe paBHoBecue. Illkana

45 9 https://m.edsoo.ru/SDOFUFGIL
Lenbcus

46 Pemrenue 3agay 10 https://m.edsoo.ru/EGRV58D9F

47 WneansHblil ra3. ['a30BbIe 3aKOHEI 10 https://m.edsoo.ru/01IMOXOV4B
VpaBuenue MenneneeBa-Kinaneipona.

48 p g p 10 https://m.edsoo.ru/7RAZ800OM4
Pemenue 3amau

49 AbcoumoTHas TeMnepatypa. 3akoH JlanbpToHa 10 https://m.edsoo.ru/27RGL3V1G
H3zomnporueccrl B HACaIbHOM Ta3e C

50 pont & 10 https://m.edsoo.ru/UQISUVODW
MMOCTOSSHHBIM KOJIMYECTBOM BEIIIECTBA
I'padryeckoe npeacTaBiIeHUE H30MPOLIECCOB:

51 pad pedl port 11 https://m.edsoo.ru/W 1HC88PJ4
M30TepMa, U30X0pa, n306apa

52 OcnoBHoe ypaBHenue MKT 11 https://m.eds0o.ru/E65TLSWXG

53 Pemienue 3anau 11 https://m.edsoo.ru/8U427HIY]J
CBs13b aOCOMIOTHON TeMIEpaTyphl
TEPMOJIMHAMHUYECKON CUCTEMEI CO CpeaHelr

54 pMOZL pea 11 https://m.edsoo.ru/N6ETZ0LDZ

KUHETUYECKON AHEPruei MoCTynaTeaIbHOro
TCIIJIOBOT'O ABUXKXCHU S eé qacTun




55

56

O060011eHrEe ¥ cucTeMaTH3alus 3HaHUH 110
Teme "OcuoBsl MKT"

KontponbHas padota mo teme "OCHOBBI
MKT"

11

12

https://m.edsoo.ru/EDMSZTZCY

https://m.edsoo.ru/LTSZA1IQ7

57

TepMonnHaMuyeckas cucrema. 3aJjaHue
BHEIIHUX ycsioBui uis T/ cucreMsl.
BuemHne u BHyTpeHHUE TapaMeTphI.
[TapameTpst T/l cuctemMbl Kak cpeHHue
3HAUYEHMSI BEJIMYHH, ONUCHIBAIOLIUX €€ Ha
MUKPOCKOIIMYECKOM YPOBHE

12

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

58

Hynesoe Hauano TepMOAMHAMUKH.

CamornpousBosbHas penakcaius T[] cuctemsr

K TCTIJIOBOMY PaBHOBECHUIO

12

https://m.edsoo.ru/LYMWVLJRP

59

60

61

Mopenb ueaabHOTO Ta3a B TEPMOIUHAMUKE.

VYcnoBus TPUMEHUMOCTH 3TON MOAEIH

VYpaBaenne Menzaeneesa-Knanelipona u
BBIPAKCHUE JIJI1 BHYTPEHHEN SHEPTUU
BeIpaxxenue i1 BHyTpEeHHEN SHEPTUH
OJIHOATOMHOT'0 MJEAJILHOIO rasa.
KBa3ucratnueckue u HeCTaTUYECKUE
IIPOLIECCHI

12

12

13

https://m.edsoo.ru/FOQVOQKQOS

https://m.edsoo.ru/TZJUGWSMZ

https://m.edsoo.ru/L1XUZJSC7

62

OneMeHTapHas paboTa B TEpMOJUHAMUKE.
Beruucnienune pabotsl o rpaduky npouecca
Ha pV-nuarpamme

13

https://m.edsoo.ru/YHE1589A1

63

Tennonepenayda kak crmocod M3MEHEHUS
BHyTpeHHel sHeprun T/l cuctemsbl 6e3
COBEPIICHUS pabOTHI

13

https://m.edsoo.ru/BDN5SGEKP7

64

KOHBGKHI/IH, TCIIOIMPOBOAHOCTD, U3JIYUCHUEC

13

https://m.edsoo.ru/QM4TIETSSE




KomnnuectBo temnotel. TemnoéMKocTs Tena.
VY nenbHas U MOJIIpHAs TEIIIOEMKOCTH

65 13 https://m.edsoo.ru/RQASBF9Q5
BEIECTBA. Y IeIbHAs TEIUIOTA CTOPAHHSI
TOIUINBA
Pacuér KoauyecTBa TEIUIOTHI IPU

66 14 https://m.edsoo.ru/B4NQ2B026
TEeIuIonepeaue
[Tonsatue 06 agumabatHoM mporecce. [lepBoiii

67 14 https://m.eds0o0.ru/SQXBMXFYN
3aKOH TEPMOIMHAMUKHU
KonunuecTBo TemnoTel v paboTa Kak Mepbl

68 M3MEHEeHHsI BHyTpeHHel sneprun T/ 14 https://m.edsoo.ru/S9W3F1X49
CHUCTEMBI
Bropoii 3aKk0H TEPMOIMHAMUKH /IS

69 PaBHOBECHBIX U HEPAaBHOBECHBIX MTPOIECCOB. 14 https://m.edsoo.ru/3BEBSKQ8G
HeoOpatuMocTh IPUPOIHBIX IPOIIECCOB
ITpUHIUIIBI AEHCTBUSA TEIIOBBIX MAIIWH.

70 PHHI a 14 https://m.edso00.ru/Z25PJPKKU
KT

71 Maxkcumansnoe snauenne KITJI. uxn Kapao 15 https://m.edsoo.rut/QATFSEOKO
Pemenue 3amau. [Tonyromosast KOHTPOJIbHAS

72 A yroa p 15 https://m.eds00.ru/0QIVD6XIT
paborta
DKOJIOTHYECKHUE ACIIEKTHI UCIIOIb30BAHUS

73 TEIIOBBIX IBUTareleil. Termiosoe 15 https://m.edsoo.ru/ZIFEWQ2SV
3arpsA3HEHUE OKPYKAIOIIEH Cpebl

74 Pemenue 3agay 15 https://m.edsoo.ru/UYVVIT878
O00011IeHIE U CUCTEMATH3AIMsl 3HAHUI 110

75 | \ 15 https://m.edsoo.ru/AGUQLW 1EB
teme "TepmoanHamuka. TeroBbIe MAITHHBI
IIposepounas padbora 110 TEME

76 POBEP p 16 https://m.edsoo.ru/X4AG7PJV]

"Tepmoannamuka. TenaoBble MalIUHbI"




77

78

[TapooGpa3zoBaHue U KOHAECHCALIMSL.
Hcnapenue u kunenue. Y 1enapHas TEIIOTa
napoodpa3zoBaHus

HacplmeHnHble 1 HEHACHIIIEHHBIE N1apPBI.
KauecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH U
JABJICHUs HACBIILEHHOTO Iapa OT
TEMIIepaTyphl, UX HE3aBUCUMOCTh OT 00BbEMa
HACBILLIEHHOT O Mapa. 3aBUCUMOCTh
TEMIIEpPATypbl KUIIEHUS OT JaBJICHUS B
KHUJKOCTU

16

16

https://m.edsoo.ru/W4505S1GQ

https://m.edso00.ru/S8I0XNZKD1

79

80

BrnaxnocTs Bo3ayxa. AGCOTIOTHAS U
OTHOCHUTEIbHAS BIAXKHOCTH

Pemenue 3agau

16
16

https://m.eds00.ru/QRONGWOZS

https://m.edsoo.ru/PKAPBXZGT

81

Teépaoe Teno. Kpucramimueckue u
amopdHbIe Tena. AHU30TPOIHS CBOMCTB
KPHUCTAJJIOB

17

https://m.edsoo.ru/YCMZ29JGZ

82

83

[InaBneHne u KpucTauM3anys. Y qesbHas
teruiora miasneHus. Cyoaumanus
Hedopmaruu TBEpaOTrO Tena. Pactskenue u
cxarue. Casur. Monyins FOHra. IIpenen
yIpyrux aehopmariuii

17

17

https://m.edsoo.ru/ WYHI1C81KN

https://m.edsoo.ru/96IUIDFRU

84

TenmoBoe pacMpeHue KUIKOCTEN 1
TBép,I[I)IX TECII. AHFapMOHI/ISM TCIIJIOBBIX
KoJeOaHuil 4acTHUIl BEIIeCTBa

17

https://m.edsoo.ru/1RI1740Q0N

85

86

[IpeoOpa3oBanue sHEPrUM B Pa3zoBBIX
nepexoax

VYpaBHEeHHE TEIJIOBOTO OalaHca

17
18

https://m.edsoo.ru/UUJQYTXYF

https://m.edsoo.ru/SCVIKKTMW

87

Pemenue 3agau

18

https://m.edsoo.ru/2L7THENBQ2




88

89

90

IToBepxHOCTHOE HaTsKenue. Kanwisipabie
sBJICHUS. J[aBJIeHHE 110 UICKPUBIICHHON
MMOBEPXHOCTHIO KuakocTh. @opmyna Jlannaca

O00011IeHIE U CUCTEMATHU3aIUsl 3HAHUN 110
Teme "ArperatHbie COCTOSHUS BEIIECTBA.
®da3oBble Iepexoibl"

[TpoBepounas pabota o Teme "ArperaTHble
cocTosiHus BerecTBa. da3oBble mepexos"”

18

18

18

https://m.edsoo.ru/Z9FYJINI4U

https://m.edsoo.ru/V3TS29GT9

https://m.edsoo.ru/BTES7DDIP

91

DnexTpu3anys Tel U e€ IpOosIBICHUS.
Dnektpuueckuii 3apsia. [[Ba Buna
ANMEKTPUUIECKUX 3apsaoB. [IpoBogHIKH,
TURJICKTPUKU U TIOTYITPOBOTHUKI

19

https://m.edsoo.ru/ESVIQRBVX

92

93

DneMeHTapHbIN ANEKTPUIECKUI 3apsil. 3aKOH
COXPAaHEHHUS ANNEKTPUUYECKOTr0 3apsa
Bs3aumogeicteue 3apanoB. Toueynsie
3apsansl. 3akoH Kynona

19

19

https://m.edsoo.ru/QJTV6HK70

https://m.edsoo.ru/HM8AKQY47

94

95

96

97

Pemenue 3agau

Onektpuueckoe none. Ero neiicteue Ha
BJIEKTPUYECKUE 3aPSIbl

Hanpsk€HHOCTB 3JIEKTPUYECKOTO MOJIA.
[Tpo6usIii 3apsia. JIuHuM HANPsSKEHHOCTH
3JIeKTprYeCcKOoro nomus. OgHOpoaHOoe
JJIEKTPUYECKOE T10JIe

IloTeHIIMAIBHOCTD SJICKTPOCTATUICCKOI'O
moJsl. Pa3HOCTh MOTEHIIMAIOB U HaIIPsIPKCHUC

19
19

20

20

https://m.edsoo.ru/XCFAV8SHK

https://m.edsoo.ru/EF3CUR72W

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

https://m.edsoo.ru/QJ4AHEF4TR

98

[TorenmmanpHas YHEPTHS 3apsa B
3EeKTpocTaTuuecKoM rnode. [lorennnan
3JIEKTPOCTATUYECKOIO MOJIA

20

https://m.edsoo.ru/YODNXEN9Z




CBs3p HaHpH}KéHHOCTI/I II0JI1 1 PAa3HOCTH

99 20 https://m.edsoo.ru/3AWNQFLP9Y
MOTEHIMAJIOB IS JIEKTPOCTATUYECKOTO MOJIs
ITpHUHIMUIT CYNIEPIIOZULIUU NIEKTPUUECKUX

100 p \,u yrep H P 20 https://m.edsoo.ru/WS1GYR4I3
rosnei

101 Pemenue 3agau 21 https://m.eds00.ru/2630Y5063
TTone Toueunoro 3apsna. I1one paBHOMEPHO

102 N P p p 21 https://m.edsoo.ru/BGX3JCTAQ
3apsHKEHHON CephI
[Tone paBHOMEPHO 3apsHKEHHOTO 10 00BEMY

103 mapa. [Tone paBHOMepHO 3apsiKEHHON 21 https://m.edsoo.ru/L4L.5W448T
OECKOHEYHOU TUIOCKOCTH
IIpOBOMHUKH B 3JEKTPOCTATUYECKOM IIOJIE.

104 POBOA P 21 https://m.eds00.ru/6GVP71B38
YcnoBue paBHOBECHS 3apsAI0B

WBIIEKTPUKU U TTOIYIPOBOIHUKH B

105 A p YHpOBOR 21 https://m.edso00.ru/3G6DWKG2I
AJIEKTPOCTATUYECKOM T10JIC
Kongencarop. DneKTpo€MKOCTh

106 KOHJICHCATOPa. DIEKTPOEMKOCTH IIIOCKOTO 22 https://m.edsoo.ru/GHLGD83X7
KOHJICHCATOpa

107 [TapannenbHOE COeMHEHNE KOHIEHCATOPOB 22 https://m.edsoo.ru/60WN2ZDHS
IlocaenoBaTenbHOE COeIUHECHUE

108 a & 22 https://m.edsoo.ru/OZ9EPI4LY
KOHJICHCAaTOPOB

109 DHeprust 3apsKEeHHOT0 KOHAeHCaTopa 22 https://m.edsoo.ru/SW376XS21

110 Pemenue 3agay 22 https://m.edsoo.ru/NLHAFISYY

BIDKEHUE 3apsHKEHHON YacTULIBI B

111 A P H 23 hitps://m.eds00.r/9PGVSYOWG
OJTHOPOJTHOM 3JICKTPUYECKOM I10JIC

112 Pemtenue 3amau 23 https://m.edsoo.ru/UXI1USMXW
O00011IeHIE U CUCTEMATHU3ALMsl 3HAHUN 110

113 - 1 23 https://m.eds00.r/QCIRPYCGA

TeMe "OeKTpudeckoe noie"




[IpoBepounas pabota o reme

114 . . 23 https://m.edsoo.rt/ WRQGZBRF7
DNeKTpUYEecKoe moJie

Cuia Ttoka. ITocToSHHBII TOK. Y CIIOBUS

115 CYLECTBOBAHUS MTOCTOSHHOIO 23 https://m.edsoo.ru/L8LE4KUV5
AIEKTPUICCKOTO TOKA

116 Hcrounuku toxa. Hanpsoxenue n DJ1C 24 https://m.edsoo.rut/RUFC4YTDO
3axod Oma 11 ydacTKa LEnH.

117 ALY H 24 https://m.eds00.ru/64VZXZ2GP
DNEKTPUUECKOE CONIPOTUBIICHUE
3aBUCHMOCTb CONIPOTUBIICHUS OJHOPOIHOTO

118 MPOBOJHUKA OT €r0 JIJIMHBI U TJIOIIa 1 24 https://m.edsoo.ru/KE2FEN35X
MTONIEPEYHOTO CEYCHUS
VY nenbpHOE CONPOTUBIIEHHE BEIECTBA.

119 A p B 24 https://m.edsoo.ru/Y4ZTZRZAI
Pemnrenue 3anau
ITocnegoBarensHOE, MapamieaLHOE,

120 a P 24 https://m.edsoo.ru/VE37ERCK6
CMEIIIaHHOE COSTMHCHHE TTPOBOTHUKOB
Pacuét pa3BeTBIEHHBIX YIEKTPHUUECKUX

121 . p P 25 https://m.edsoo.ru/OQH1PIPRF
neneii. [IpaBuna Kupxroda

122 Pemenue 3agay 25 https://m.edsoo.ru/LXRB618PO
PaOora saexTpuueckoro Toka. 3akoH /Koyt

123 p Jlkoy 25 https://m.edsoo.ru/PLTTBZGPC
—Jlenna

124 Pemenue 3anau 25 https://m.edsoo.ru/R6JHOGRY6
MOIIHOCTB YMEKTPUYECKOro TOKa. TeruioBas

125 B p 25 https://m.edsoo.ru/CONEPSIIH
MOIIHOCTb, BBIJICIIIEMasi Ha PE3UCTOPE

126 Pemenne 3amau 26 https://m.edsoo.ru/90KODG7HY
9J1C 1 BHYTpPEHHEE COIIPOTUBIIEHNE

127 A yIp p 26 https://m.edsoo.ru/MGCEWIVUL
WCTOYHHUKA TOKa

128 3akon OMa 115 OJTHOM (3aMKHYTOM ) 26 https://m.edsoo.ru/XQP3RIDK4




BHCKTpH‘ICCKOﬁ Ji(S 004

129 Penrenue 3agay 1 26 https://m.edsoo.ru/XDAVLS3JL

130 MOIIHOCTh UCTOYHUKA TOKA 1 26 https://m.edsoo.ru/OWH2Q5JOS

131 Kopotkoe 3ambIkaHme 1 27 https://m.eds0o.ru/9WFHKYNVF

132 Konpaencarop B 11enu NoCTOSIHHOTO TOKa 1 27

133 Pewmenue 3amau 1 27 https://m.edsoo.ru/52KZZJPDT
Pemenue 3ama4 no treme "llocTossHHBIN

134 Ao 1 27 https://m.edsoo.ru/SI75121DC
ANMEKTPUICCKUH TOK
Pemenue 3amau mo teme "IlocTOSTHHBII

135 g . | 1 27 https://m.edsoo.ru/DX6SFSQS5I
ANMEKTPUICCKUH TOK
Pemenue 3amau mo teme "I1ocTOSTHHBII

136 8 . 1 28 https://m.edsoo.ru/K835ESINT
AJIEKTPHUYECKHUI TOK
O00011IeHNE U CHCTEMAaTH3aIisl 3HaHUH 110

137 ,I,H . H . " 1 28 https://m.edsoo.ru/WXUI1RUC5S
teme "TIOCTOSHHBIN 3EKTPUIECKUN TOK
IIposepounast padora 1o TeMe "I10CTOAHHBII

138 POBEp 13 " 1 28 https://m.edsoo.ru/7S4PGOQHP
AJIEKTPHUYECKHUI TOK
DeKTpudecKas MPOBOJUMOCTD Pa3IMYHBIX

139 BELIECTB. DJIEKTPUUYECKUI TOK B METaJlIaxX. 1 28 https://m.edsoo.ru/DV219CC72
CBepXmpoBOIUMOCTD
DNeKTpUUECKUN TOK B pacTBOpax U

140 pacriaBax 3JaeKTponuToB. 3akoHbl dapaes 1 28 https://m.edso0.ru/361.9OKOEE
JUTSL DIIEKTPOJIN3a

141 DnekTpuveckuil Tok B razax. [lmasma 1 29 https://m.edsoo.ru/MEDWMLCJ6
DIEKTPUYECKUH TOK B BaKkyyMe. BakyyMHBIe

142 p Yy Yy 1 29 https://m.edsoo.ru/HNIAJ5B73
npubopsI

143 DJEeKTPUYECKUl TOK B TIOITYIIPOBOTHHKAX 1 29 https://m.edsoo.ru/56KAVIECB




144

145

146

147

148

149

[TomynpoBOTHUKOBBIE TPUOOPEI

@uU3NYECKUM IPAKTUKYM 110 TEME
"M3MmepeHue cuiibl TOKa U HANpPsKEHUS B
L[ENU MOCTOSIHHOT'O TOKA MPHU MOMOIIN
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX
npuOopoB" uin "3HaKOMCTBO ¢ U(PPOBOH
nabopatopueli o ¢pusuke. [Ipumeps
U3MepeHus: PU3NICCKUX BEITUYHH TIPH
MTOMOIIIM KOMIIBIOTEPHBIX JaTYHUKOB"

®uznueckuil NpakTUKyM 1o teme "M3yuenue
HEPaBHOMEPHOTI'O IBUKEHHUS C LIETIbIO
olpeziesieHUus MTHOBEHHOM ckopocTu"

Ou3nyecKkuil MpakTUKyM IO TeMe
"N3mMepeHue yCKOpEeHHUs IIPH NPSMOJIMHENHOM
PaBHOYCKOPEHHOM JIB)KEHUH 110 HAKJIOHHON
mwiockocty" unm "Hccnenosanue
3aBUCHUMOCTH IYTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM JIBH>KEHHH"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"M3MepeHne yCKOpeHHsi CBOOOIHOTO
najgeHusa" win "M3yueHue ABUKEHUS Tena,
OpOILIEHHOT0 TOPU30OHTAIBHO"

dusnyeckuil npakTukyM no teme "M3ydenue
JBUKEHMSI T€Ja 110 OKPY>KHOCTH C
IIOCTOSIHHOM 110 MOJYJIK0 CKOPOCTBIO" NN
"HccnenoBanre 3aBUCUMOCTH MEPUOJIA
oOparlieHus KOHNYECKOro MasiTHUKa OT €ro
napameTpoB". ['010Bast KOHTpOJIbHAS paboTa

29

29

30

30

30

30

https://m.edsoo.ru/EKLRQTDAX

https://m.edsoo.ru/Y15A50SQV

https://m.edsoo.ru/CN3FHCY 83

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

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

https://m.edsoo.ru/DY 1D4C16J




150

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mMepeHue paBHOAECUCTBYIOLIEH CUJIBI TPU
JBYDKEHUH OpycKa 10 HaKJIOHHOW TUIOCKOCTH"
unu "[IpoBepka runoTe3sbl 0 HE3ABUCUMOCTH
BpPEMEHU JIBUKECHHUS OpyCKa M0 HAKJIOHHOMH
IJIOCKOCTH Ha 3a/IaHHOE PacCTOSIHUE OT €ro
Macchl"

30

https://m.edsoo.ru/ZTOFG6J4U

151

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH,
BO3HHUKAIOIIKNX B MPYKUHE U PE3UHOBOM
oOpasie, ot ux aegopmaruu" wiu "M3yuenue
JBUKEHHS CUCTEMBI TEJ, CBA3AHHBIX HUTHIO,
MePEeKUHYTOM uepe3 NErkuit 6110K"

31

https://m.edsoo.ru/UL391C4QD

152

153

@uU3NYECKU NPAKTUKYM II0 TEME
"N3mepenue ko3P puirienTa TpeHus mno
BEJIMYMHE YTIIOBOTO KO3 PUIeHTa
3apucumocTtd Frp(N)" mnu "MccnenoBanue
JBMKEHUS OpycKa 110 HaKJIOHHOM TJIOCKOCTH
C NepeMeHHbIM K03 puLmeHToM TpeHus" uim
"N3y4yeHue qBUKEHUS Ipy3a Ha Baly €
TpeHueM"

Pu3NYECKUl IPAKTUKYM I10 TEME
"HccnenoBanue ycioBUN paBHOBECHS
TBEPAOrO TEJa, UMEIOIIETO OCh BPALLCHUS "
nmu "KoHCcTpynpoBaHye KPOHIITEHHOB U
pacu€r cuit ynpyroctu" wim "U3yuenne
YCTOMYHMBOCTH TBEPJOTO TENA, UMEIOIIETO
Ionaas onops"

31

31

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

https://m.edsoo.ru/MIOQT27R6

154

DU3NYECKUN TPAKTUKYM I10 TEME

31

https://m.edsoo.ru/FZ0CNRGTA




"M3MepeHue uMinysbca Telia o TOpMO3HOMY
nytu" win "M3mepenue cuiibl TAru, CKOpOCTH
MOJIENIN HIIEKTPOMOOHIISE 1 MOIITHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS UMITYJIbCa
TeJa C UMIYJIbCOM CUJIBI" HIIH
"HccnenoBanue coXpaHEHHs UMITYJIbCA MIPU
ynpyrom Bzaumozenctsun" win "U3mepenune
KMHETHUYECKOW YHEPTUU Teja 0 TOPMO3HOMY

yTH

155

156

157

duznyeckuil npakTukyM no teme "M3ydyenue
M30TEPMHUUYECKOTO Mpoliecca (PeKOMEHI0BaHO
HCIIOb30BaHue udpoBoi 1adbopaTopun)"
nnu "M3ydeHne u30XopHOro npouecca’ uiu
"N3yuenune n3o6apHoro npouecca’ uiu
"IIpoBepka ypaBHEHUS COCTOSTHUSA"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenue yaenbpHON TEIOEMKOCTU " Ui
"UccnenoBanue mpoliecca OCThIBaHUS
BemiectBa" win "MccnenoBanue aanabaTHOTO
nporiecca" win "M3yueHne B3auMOCBS3U
SHEPTUH MEKMOJIEKYISIPHOTO
B3aMMO/ICHCTBUS ¥ TEMITEPATYPHI KUTICHUS
JKUIKocTen"

dusnyeckuil npakTukyM no teme "M3ydenue
3aKOHOMEPHOCTEN MUCIIapeHUs KUAKOCTEN"
nmy "M3sMepeHune yenbHOM TeIIOThI
1aByieHus apaa" win "M3ydeHnre cBOMCTB
HACBHIIEHHBIX MapoB" wim "M3mepenue
a0COIOTHON BIAKHOCTH BO3/yXa U OLIEHKA

31

32

32

https://m.edsoo.ru/T66K4CKZG

https://m.edsoo.ru/PPBTSOU4D

https://m.edsoo.ru/0ZASPMDO07
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Macchl mapoB B nomeniennn". Mamepenue
Kod((UIIMeHTa TOBEPXHOCTHOTO HATSKCHUS

DU3NYECKUI TPAKTUKYM I10 TEME
"HaGroienre npeBpaiieHust SHEpruu
3apsHKEHHOT0 KOHACHCATOpa B IHEPTHIO
u3nydeHus ceeroauona’ wim "M3ydyenue
IIPOTEKAHUs TOKA B LIETIH, COACPKALICH
koHzieHcarop" win "Pacnpenenenue pasHocTu
MIOTEHLIMAJIOB (HAIPSKEHUS ) IPU
MOCJIEI0BATEILHOM COCIMHCHUH
KOHJIEHCATOPOB"

32

https://m.edsoo.ru/SBPTN1YZU

159

Pu3NYECKU IPAKTUKYM 110 TEME
"HccnenoBannue CMEIIaHHOTO COCTUHCHUS
pesuctopoB" unu "M3Mepenue ynenbpHOro
COIPOTHBIIEHUS IPOBOIHUKOB'" WK
"WccnenoBaHue 3aBHCUMOCTHU CHIIBI TOKA OT
HaAMPsKEHUs U1 JIaMITbl HaKaTUBaHUs"

32

https://m.edsoo.ru/UAIS3VVKE

160

161

@uU3NYECKU NPAKTUKYM 110 TEME
"HaGmronenue snextponusa" uim
"N3mepenue 3apsiia 0IHOBAJIEHTHOTO HOHA"
nmu "HccnenoBanue 3aBUCUMOCTH
COIIPOTHBIIEHUS TEPMOPE3UCTOPA OT
teMneparypsl” win "CHATHE BOJIBT-aMIIEPHON
XapakTEePUCTUKU auoaa”

PeseprubIil ypok. O60061eHIE 1

cucTeMaTH3allis 3HAHUI IO TEME
"Kunemartuka"

32

33

https://m.edsoo.ru/72JJ3YC6L

https://m.edsoo.ru/LQO93M5SQ

162

PeseprubIil ypok. O600611eHIE 1
CHCTEMaTHU3alus 3HAHHUIA 110 TeMe

33

https://m.edsoo.ru/S7CS1UFMI
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"Jlmnamuka"

PesepBHelil ypok. O000IICHHE 1
cucreMaTusanus 3Haguil no teme "CraTtuka
TBEpAoro Temna"

33

https://m.edsoo.ru/XVUMKRX6N

164

PesepBHelil ypok. O000IICHNHE 1
CUCTEMaTHU3als 3HaHUM 110 TeMe "3aKOHbI
COXPAaHEHHUs B MEXaHUKe"

33

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

165

166

167

168

PesepBHeIil ypok. O000IICHHE 1
cucTeMaTtu3aius 3HaHui 1mo teme "OCHOBBI
MOJICKYJIIPHOKHHETHYECKOM Teopun"

PesepBHrlit ypok. O60011eHNE U
CHCTEMaTHU3allvs 3HAHHI 110 TeMe
"Tepmoaunamuka. TernaoBsie MalIMHbI"

PesepBHelit ypok. O60011IeHNE 1
cUCTeMaTHu3alys 3HaHHH 110 TeMe
"ArperatHble cocTosiHus BemecTBa. Da3oBbie
nepexonpl”

PesepubIil ypok. O6006111eHIE 1

cucTeMaTHU3alus 3HaHUH 10 Teme
"OnexTpuueckoe noiue"

33

34

34

34

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

https://m.edsoo.ru/IZZC67VF1

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

https://m.edsoo.ru/URWB5SCULE

169

PeseprubIil ypok. O60061eHIE 1
cUCTEeMaTH3alus 3HaHUH 1o TeMe
"I[ToCTOSTHHBIN 3JIEKTPUYECKHUI TOK"

34

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

170

PeseprubIil ypok. O60061eHIE 1
cucreMaTu3anus 3Haguii no treMe "Toku B
pa3nnuHbIX cpepax”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

34

https://m.edsoo.ru/WZ02PRIG1




11 KIIACC

KosmyecrBo yacoB ara DJIeKTPOHHbIE U(POBBIE
Nen/m  Tema ypoka A P ungp
Bcero U3ydyeHus o0pa3oBaTe/ibHbIE PeCypPChI
B3aumoneiicTBrU€e MOCTOSTHHBIX MAarHUTOB U
1 MIPOBOJHUKOB C TOKOM. MarHuTHOE MoJIe. 1 1 https://m.edsoo.ru/HO5J3PQ24
I'mnoTesa Ammepa
Bekrop marauTHOM nHAYKUuU. [TpuHmn
2 CyNEpNO3UIMU MATHUTHBIX ToJed. JInnnn 1 1 https://m.edsoo.ru/0YNNES7SO
MarHUTHOW MHIYKIIUH
MarnuTtHO€ 1oJie TPOBOJHUKA C TOKOM.
3 1 1 https://m.edsoo.ru/FI0ASACBX
OmneIT OpcTena
4 Cwita Amriepa, e€ HanpaBJICHUE U MOJTYJIb 1 1 https://m.edsoo.ru/IJEDFSHEN
5 Pemienue 3agau 1 1 https://m.edsoo.ru/R8OPKEZP4
[IpumeneHue 3akoHa Amrepa.
6 1 2 https://m.edsoo.ru/SA2ACKSRB
DNEeKTPOU3MEePUTENbHBIE TPUOOPHI
Cuua Jlopeniia, e€ HanpaBJICHUE U MOJTYJIb.
7 JIBr>KeHUE 3apssKEHHON YacTULIBI B 1 2 https://m.edsoo.ru/6MB8YZ8TN
OJIHOPOJIHOM MarHUTHOM I10JI€
8 Penienue 3amau 1 2 https://m.edsoo.ru/FWURORSOE
9 Pab6orta cuiel Jlopenia 1 2 https://m.edsoo.ru/MTHD23745
10 Pemienue 3amau 1 2 https://m.edsoo.ru/GH8JAPHBQ
MarnuTtHoe 1oJie B BEIECTBE.
11 1 3 https://m.edsoo.ru/W7HGQBK70
deppoMarHeTHKH, Mapa- U TuaMarHeTUKH
OcHoBHbIE CBOICTBa (heppPOMATrHETUKOB.
12 depp 1 3 https://m.eds00.ru/960J4EA7D

[Ipumenenue peppoMarHeTHKOB




13 Pemenue 3amau no teme "Marauraoe mose" 3 https://m.eds00.ru/Q8JGTYNHT

14 Penrenue 3amau mo teMme "MarautHoe mone" 3 https://m.edsoo.ru/MPCUALFIM
SIBiIeHME DIIEKTPOMArHUTHON HUH, 15048

15 P N YK 3 https://m.edsoo.ru/V7BSKAU89
[ToTok BeKTOpa MAarHUTHOW WHIYKIIMH

16 OJ1C unayKIMmn 4 https://m.edsoo.ru/STLELGTJZ
3aK0H JIEKTPOMArHUTHON MH 15051

17 p Ay 4 https://m.edsoo.ru/7JEOPOGAR3
®dapanes

18 Buxpesoe anexrpuueckoe nose. Toku Oyko 4 https://m.edsoo.ru/IONVHOINK
DJ1C un WU B ABAKVIIINXCS

19 A AYEH a ym 4 https://m.edsoo.ru/X00I3RAA1
MIPOBOTHUKAX

20 Pemrenue 3anau 4 https://m.eds00.ru/ZZTUBO2GQ

21 [IpaBuio Jlenna 5 https://m.edsoo.ru/GIRNARYL9
NunyktuBHOCTh. KaTyIlika MHAYKTUBHOCTU

22 YK ymt b 5 https://m.edsoo.ru/37WBAJCTF
B I[EM [IOCTOSIHHOTO TOKA
SIBneHne caMOuH nu. DJ1C

23 YRR A 5 https://m.edsoo0.ru/99CECGMBH
CaMOWHTyKITUT
DHePrusg MarHUTHOTO ITOJIS KaTYIIKH C

24 p y 5 https://m.edsoo.ru/PS4XRHOGS
TOKOM. DIIEKTPOMAarHUTHOE TI0JIe

25 Penrenue 3anau 5 https://m.edsoo.ru/MAWTH1ZS0
O00011IeHNE U CUCTEMATU3AIUS 3HAHUH 110

26 " " 6 https://m.edsoo.ru/WZCM1SBLO
TeMe "DIeKTpoInHAMUKA
IIpoBepounas pabora 110 TEME

27 | poBep P | 6 https://m.edsoo.ru/N9QLKI45Y

DNEeKTPOIUHAMUKA

Konebarennuast cucrema. CBoOOIHEIE

28 6 https://m.edsoo.ru/R7TDSWGSTQ
KoJjeOanus. ['apMoHUYEeCcKre KoJaeOaHus

29 Knnematnueckoe U TMHAMHYECKOE 6 https://m.edsoo.ru/G1UGM9ASP




OIIMCaHHE KOoJIeOaTeIbHBIX ,I[BI/I)KGHI/Iﬁ

DHepreTuyeckoe onucanue. Beios
JUMHAMHUYECKOTO OIMMCAHUS TAPMOHHYCCKUX

30 N 6 https://m.edsoo.ru/3A83V2VLE
KOJICOaHUI U3 UX DPHEPTreTUICCKOTO U
KMHEMATHYECKOr0 OIMUCAHUS

31 Ammntyna u dasza koaedbaHuit 7 https://m.edsoo.ru/IRUHIPMT]1
[Tepuon n yactora konebanui. [lepros
MaJIBIX CBOOOIHBIX KOJIEOaHMH

32 MaTeMaTn4ecKoro MasTHuka. [lepuon 7 https://m.edsoo.ru/BUSUSUF04
CBOOOTHBIX KOJIEOAHHI MIPYKUHHOTO
MasITHHKA
3aryxaroline Kojaedanusa. BeIHyKIeHHbIE

33 yxarot YA 7 https://m.edsoo.ru/TGTITWAUQ
kosieOaumst. Pe3onanc

34 ABTOKOJIEOaHNS 7 https://m.edsoo.ru/BW1KOUGVP

35 Penrenne 3amau 7 https://m.edsoo.ru/XPWCJ9CPJ
VYpoxk-xkoHpepennus "MexaHndeckue

36 P Peper " 8 https://m.edsoo.ru/DAYGBRUY]J
KoJIe0aHusl B MY3bIKaJIbHBIX HHCTPYMEHTAX
O00011eHre U CUCTEMATU3ALMS 3HAHUI 110

37 " " 8 https://m.edsoo.ru/SVIMHCH10
TeMe "MexaHnyeckue KoaeOanus
DNIeKTpOMarHuTHBIE KOJICOaHUsI.

38 . 8 https://m.edsoo.ru/HSB2W8APN
KoneGaTenbHbIil KOHTYp
®opmyna Tomcona. CBsi3b aMIUTUTYIbI

39 3apsiia KOHJIEHCATOPa ¢ aMILIUTYAO0M CUJIbI 8 https://m.edsoo.ru/RHGLVVKQS5
TOKa B KOJIeOaTeTbHOM KOHTYpe
3aKOH COXpaHECHHSI SHEPTUHU B UICATLHOM

40 8 https://m.edsoo.ru/MMO1P2WQN
K0JIe0aTEIbHOM KOHTYpE

41 3aryxallue 3JIeKTPOMAarHUTHbIE 9 https://m.edsoo.ru/4VHII3S UMW




KoJjieOaHus. BeIHYKIeHHbIE
AIIEKTPOMArHUTHBIC KOJICOaHUs

ITepemennsbIit TOK. Pe3auctop u KoHaeHCATOP

42 9 https://m.edsoo.ru/OG6JQHTOD
B IICIIH IICPEMEHHOTO TOKa
Karymka MHIYKTUBHOCTH B LIEIIN

43 y YK t 9 https://m.edsoo.ru/6P4EK01H7
MIEPEMEHHOTO TOKa
3akon OMa IS 3IEKTPUUECKON IIETTH

44 A P H 9 https://m.edsoo.ru/P1FZDISQV
MIEPEMEHHOTO TOKa
MOIIHOCTh IEPEMEHHOTO TOKA.

45 AMIUIUTYAHOE U JEHCTBYIOIIEE 3HAUCHHE 9 https://m.edsoo.ru/6P4ACXH152
CHITBI TOKA U HAIPSKEHUS

46 Pe30HaHC B DIEKTPUYECKON LIENU 10 https://m.edsoo.ru/AYQWXESRA

47 Pemenue 3agay 10 https://m.edsoo.ru/OCVLSMIOS
WneansHblif Tpancdopmatop.

48 [Tpou3BoaCTBO, TIEpenava u moTpedIeHue 10 https://m.edsoo.ru/F142U7UQR
AEKTPUUECKOW IHEPTUN
DKOJIOrMYECKHE PUCKH TIPU TIPOU3BOJICTBE

49 a5IeKTpodHepruu. KynbTypa ucroib30BaHusI 10 https://m.edsoo.ru/UYDMIDXZW
SJIEKTPOIHEPTUHU B MIOBCETHEBHON YKU3HU

50 Pemenue 3anay 10 https://m.edsoo.ru/IR54QM6F2

51 Penrenne 3amau 11 https://m.edsoo.ru/7UFPFF3KK
O0600611IeH1E U CUCTEMATHU3AaIMs 3HAHUI 11O

52 " B ! 11 https://m.edsoo.r/I6Y Y Y79EQ
Teme "DIIeKTPOMArHUTHBIE KOJICOaHHs
MexaHu4eCcKue BOJIHBI. XapaKTePUCTHKH

53 11 https://m.edsoo.ru/OP6YANBXC
MEXaHUYECKHUX BOJIH

54 CBoiicTBa MEXaHUYIECKHUX BOJIH 11 https://m.edsoo.ru/4S5QXKBUX

55 3ByK. XapaKTECpUCTHKH 3BYyKa 11 https://m.edsoo.ru/UEH3ZVKKV




56

57

Nudpa3Byk u yaerpassyk. [llymoBoe
3arpsi3HEHUE OKPYIKaIoLEeH Cpeibl

Pemenue 3amau

12
12

https://m.edsoo.ru/24XDNL1P1

https://m.edsoo.ru/SWQQHEYAJ

58

59

60

3J’I€KTpOMaI‘HI/ITHBIe BOJIHBI. I/I3Hy‘{eHI/I€
9JICKTPOMArHuTHBIX BOJIH

OHeprus NeKTPOMarHUTHBIX BOJIH.
CBolicTBa 2JIEKTPOMATHUTHBIX BOJIH
[IIxana 31eKTPOMarHUTHBIX BOJIH.

[IpumeHeHne 3JeKTPOMarHUTHBIX BOJH B
TEXHHKE U ObITY

12

12

12

https://m.edsoo.ru/EHMGUTOBG

https://m.edsoo.ru/HOOHGO6VS

https://m.edsoo.ru/RZEBKEKVL

61

HpI/IHHI/IHI)I PaaruoCBA3U U TCICBUACHU.
Pagunonokanus. DneKTpOMarHUTHOE
3arpsI3HEHUE OKPYXKAIOLIEH Cpebl

13

https://m.edsoo.ru/7KCCHOBNS5

62

63

[TpoBepounas padora o teme "Konebanus
Y BOJTHBI"

CserT. 3aKOH NPSAMOJIUHENHOTO
pacrpoCTpaHEHHs CBETA

13

13

https://m.edsoo.ru/NJT16HVEI

https://m.edsoo.ru/KSRDTMZWV

64

Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHA
HPSIMOJIMHEHHOTO paclpoCTpaHEHUsI CBETa

13

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

65

66

Otpaxenue csera. [lnockoe 3epkaio.
Codepuueckoe 3epkaio. [Tomyromosas
KOHTpOJIbHAs paboTa.

[Ipenomnenue cBera. AGCOMIOTHEIN U

OTHOCUTEJIbHEINA IOKa3aTellb MMPCIOMIICHUS.

[TonHOE BHYTpEHHEE OTpaKEHUE.
IIpenenbHBIN Yoy MOJHOTO BHYTPEHHETO
OTpakKCHHUS

13

14

https://m.edsoo.ru/TIX9ZBOSG

https://m.edsoo.ru/LNCHJI3MOR

67

Pemenwne 3agau Ha MMPUMEHCHUC 3aKOHOB

14

https://m.edsoo.ru/C4D3UDGG4




OTpaXXCHUA U ITPEIIOMIICHUA CBETA

Xon stydeit B mpusMe. Jlucnepceus cBera.

68 . 14 https://m.edsoo.ru/HYZWS631.2
CnoxHbIN cocTaB Oenoro ceera. L{per
JIna3el. ®OKyCHOE pacCTOSHHUE U

69 Y p 14 https://m.edsoo.ru/SXWYEXTXM
ONTUYECKAs CUJA JINH3BI
[TocTpoenue n3o0pakxeHUi B JIMH3aX U X

70 14 https://m.edsoo0.ru/6SRTDG4V7
cucreMax. YBeEIUYEHHE JINH3BI
Pemenue 3agau Ha mocTpoeHue

71 M300paXKeHH, OTy4aEMBIX C IIOMOIIBIO 15 https://m.edsoo.ru/YAGCQPWZX
JIUH3

72 I'11a3 Kak onTU4YecKas cucreMa 15 https://m.edsoo.ru/OVMKI19EZ
Pewenne 3anau. ITpenensl npUMEHUMOCTH

73 A N beA p 15 https://m.edsoo.ru/OENIDYBRZ
Tr€OMETPUYECKOM ONTHKH

74 CKopocTb cBETa U METO/IBI €€ U3MEPEHUS 15 https://m.edsoo.ru/UCGBDSEVT

75 Jlucniepcus cBeTa 15 https://m.edsoo.ru/1VIJZOF05

76 HuTepdepenius cBera 16 https://m.edso0o.ru/ZQB6756KE
KorepenTHble UICTOUYHUKH. Y CIIOBHS

77 p 16 https://m.edsoo.ru/HIXX3P5SWN
HaOJIFOICHHST MAKCHMYMOB ¥ MUHHMYMOB

78 Pewenne 3anau 16 https://m.edsoo.ru/SX9F3FNP3

79 [Mpumenenue unrepdepeHn 16 https://m.edsoo.ru/11ISQL6DM

80 Judpakuus cBera 16 https://m.edsoo.ru/KPOD2N63D

ndpaKIIoOHHasA PEMIETKA. Y CIIOBHE

81 Jludgpaxn p 17 https:/m.edso0.ru/VIS3Y95TQ
HaOJIFO/ICHUS TIIABHBIX MAKCHMYMOB

82 Pemenue 3agay 17 https://m.edsoo.ru/LIGLZ3AWE
ITorepeYHOCTb CBETOBBIX BOJIH.

83 p 17 https://m.edsoo.ru/TWKIKW3NH

ITonspuzanus ceera




84 Pemrenue 3amau 17 https://m.edsoo.ru/766EAF7DL

85 CBeTOBbIC SBJICHUS B IPUPOJIE 17 https://m.edsoo.ru/VIWIIR3ES
O0o01IeHre U CHCTeMAaTH3alus 3HAHUN 110

86 iﬂ " B 18 https://m.edso0.ru/ZQ1JZ7TMYC
teme "OnTuka

87 [IpoBepounas pabdora 1o reme «OnTUKa» 18 https://m.edsoo.rt/ WMVMI1ARQU
['panu1Ibl TPUMEHUMOCTH KJIACCUYECKOM

88 MEXaHUKH. 3aKOHBI JIEKTPOAUHAMUKH U 18 https://m.edsoo.ru/GTO85PLAQ
MPUHIIUIT OTHOCUTEILHOCTH
IToctynatel cnennaibHON TEOPUU

89 Y o P 18 https://m.edso00.ru/SSVLSW7WK
OTHOCHUTEIbHOCTH
[TpocTpaHCTBEHHO-BPEMEHHOM HHTEPBAJL.
[TpeoOpazoBanus Jlopenma. YcnoBue

90 NpUIUHHOCTU. OTHOCUTEILHOCTh 18 https://m.edsoo.ru/7ZFTXIX 84
OJIHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHU U
COKpAIICHHUE ITTUHBI
DHeprus U UMNYJIbC PEISITUBUCTCKOM

91 P YIePp 19 https://m.edsoo.ru/GPUPD6117
YaCTHUIIBI
CBs13b MacChl C YHEPTUEH U UMITYITLCOM

92 . 19 https://m.eds00.ru/U0C7TGTEMG
PEIATUBUCTCKOM YaCTUIIBI. DHEPTHS TTOKOS

93 PaBHOBECHOE TEIIOBOE U3IIyUYECHHE 19 https://m.edsoo.ru/YWVZA9IQOH

94 3akoH cMerienus Buna 19 https://m.edsoo.ru/R1JD6DWAM

95 I'unoresza M. I1nanka o kBaHTax. @OTOHBI 19 https://m.edsoo.ru/RW82CYU89

96 DHeprus 1 uMIyisc GoToHa 20 https://m.edsoo.ru/14SLLOJ97
®dotordpdext. OnbrTer A. I'. CtoneTona.

97 b 20 https://m.edsoo.ru/NM4VEIDIM
3akonsl Gpororddexra

98 VpaBHenue Diinmreiina i Gorosddexra. 20 https://m.edsoo.ru/DOQYSU4GM




"Kpacnas rpanuna" ¢porospdexra

99 Hasnenue ceera. Oneitel [1. H. JIeOeneBa 20 https://m.edsoo.ru/I746VP412

100 BoJIHOBBIE CBOMCTBA YaCTHUIL 20 https://m.edsoo.ru/UMEW9AOCE
Bosnbl ne bpoins. JnuHa BoaHbI A€

101 Bbpoiins u pazmepsl 00aCTH JIOKATA3AITUN 21 https://m.edsoo.ru/MVA3A30ZQ
JIBYDKYIIENCS YaCTHIII

102 KopmycKyIsipHO-BOIHOBOM Ayaln3M 21 https://m.edsoo.ru/2XMBTMSAQ

103 Judpakius 3JIeKTPOHOB Ha KPHCTAJIIAX 21 https://m.edsoo.ru/XH242PNOK
Crennuka H3MEpEHHii B MUKPOMHPE.

104 COOTHOILEHHUS HEONIPEAEIEHHOCTEM 21 https://m.edsoo.ru/BMLQCWU6S
I'eitzenbepra

105 Pemienue rpaduyeckux 3amaq 21 https://m.edsoo.ru/D207BTWDJ

106 Pemrenne pacuéTHpIX 3a1a4 22 https://m.edsoo.ru/ZUBH25VIV
[TpoBepounas pabora mo remam: "OCHOBBI

107 CTO", "KopiycKyIsipHO-BOJHOBOM 22 https://m.edsoo.ru/U4HQ8CZ90
nyanusm"
(0] 0 UCCIIEOBAHUIO CTPOE aToMma.

108 HIPITHL IO HECTCAOBATIHMIO CTPOCHHA aTOM 22 hitps://m.eds00.ru/SMMRTGFK I
ITnaneraphas Mojens aroMa Pesepdopaa

109 [MToctynarer Bopa 22 https://m.edsoo.ru/SWV5SUN8J
Bunsl ciektpos. Criekt OBHEH dHEPTUH

110 g P pyP p 22 https://m.edsoo.ru/T6T3FTQ6Y
aToma BOJOpo/Ia
CIOHTAHHOE U BBIHYKIECHHOE U3yUCHHE

111 YA Y1 23 https://m.edsoo.ru/WJ95LAOQP
cBETa

112 Jlazep 23 https://m.edsoo.ru/CAG7KBIQ7
Hyxnonunast mogens siapa I elizenoepra-

113 K a P p 23 https://m.edsoo.ru/JIGIMALCVV

NBaneHko. 3apsaa 1 MacCoBOE YHUCIIO SIApa.




114

H3otonsl. PagnoakTHBHOCTE

3aKoH pasioaKkTUBHOTrO pacnazaa. CBoicTBa
MOHU3UPYIOLIEro u3nydyeHus. Bnusnue
PaMOAKTUBHOCTHU Ha XHUBbIE OPraHU3MBI.
Hozumerpus

23

https://m.edsoo.ru/SQM2PG4J1

115

116

117

OHeprus cBA3U HYKJIOHOB B siape. S nepHble
cuiel. Jleext macchl saapa. SnepHbie
peakuuu. Saepusie peakTopsl. [Ipobiemsl
YIPAaBISAEMOr0 TEPMOSIEPHOIO CUHTE3A.
OKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS SIIEPHON
JHEPreTUKU

MeTtobl perucTpauyu U UCCIIEI0BaHUS
3J1eMeHTapHbIX yacTull. yH1amMeHTanbHbIe
B3aMMOJIeUCTBUs. baprnoHbl, ME3OHBI U
nentoHsl. [IpeacraBnenne o CrangapTHON
Mozenu. KBapk-TiitooHHas MOJIENb aIpOHOB

®usuka 3a npeaenamu CtanaapTHOU
Mozenu. TéMHas Matepus U TEMHas
sHeprus. EnuHCTBO pu3nueckoil KapTHHBI
Mupa

23

24

24

https://m.edsoo.ru/YOQ4MRH2H

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

https://m.edsoo.ru/A6GIWSWE47Z

118

Otanbl pa3BUTHS aCTPOHOMHHU. 3HAUEHUE
aCTPOHOMHUH

24

https://m.edsoo.ru/KG802NROU

119

[TprMeHUMOCTH 3aKOHOB (PU3UKHU AJIs
00BsCHEHUS TPUPOJIBI KOCMUYECKHX
00BEeKTOB. METO Il aCTPOHOMHYECKHUX
HUCCIeI0BaHUuN

24

https://m.edsoo.ru/WIQ1L87R6

120

CoBpeMeHHbIE ONTHYECKUE TEICCKOIIBI,
panuoTenecKonsl, BHeEaTMoChepHast
ACTPOHOMHS

24

https://m.edsoo.ru/KOWWMA4JIE




121

122

Bun 3Bé3nHoro Heba. Co3Be3aus, sipKue
3BE3/b], IUIAHETHI, UX BUIMMOE IBHKEHUE

Conueunas cucrema. Conuue. Congeunas

aKTUBHOCTH. MicTounuk sHeprun CoiHua u
3BE3

25

25

https://m.edsoo.ru/TNSSKWOTY

https://m.edsoo.ru/UGLWTUXUH

123

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKH.
Juarpamma "cnekTpajibHbIN Ki1acc —
CBETUMOCTB"

25

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

124

125

126

3B63I[BI rJIaBHOM IOoCJIICJOBATCIbHOCTH

Bnytpennee crpoenue 38€31. CoBpeMEHHbIE
MPEJCTaBJICHUS O IPOUCXOXKICHUHN U
sposronuy CoJiHIIa ¥ 3BE3]1. DTallbl JKU3HHU
3BE3/

Mieynsiii [1yte — Hama ['amaktuka. Tumnel
rajakTuk. YEpHbIe ABIPBI B Apax ragakTUK

25

25

26

https://m.edsoo.ru/IF3TMPIO1

https://m.edso00.ru/Y3IMJO6ZTY

https://m.edsoo.ru/PHTIFZRQV

127

Bcenennas. Pacuiupenue Beenennoii. 3akon
Xabb6na. Teopus bonbiioro B3peiBa.
PennkToBoe n3nyueHue

26

https://m.edsoo.ru/UCGDOBD7Y

128

129

MacmrabHas ctpykTypa Beenennoil.
MeraranakTuka

Hepeménnsie mpobieMbl acCTpOHOMUHN

26
26

https://m.edsoo.ru/XTCIKQGX4

https://m.edsoo.ru/ WCAIUBA2Q

130

Pu3NYecKuil TPAKTUKYM I10 TEME
"UccnenoBanre MarHUTHOTO TTOJIS
IMOCTOSTHHBIX MarHUTOB' WM
"UccnenoBanue CBOMCTB
deppomarnetnkoB" unm "HccnenoBanue
JIEMCTBUSI MOCTOSIHHOTO MarHUTa Ha paMKy ¢
TOKOM"

26

https://m.edsoo.ru/OJIEYJBSH




131

DuU3nYECKU MPAKTUKYM 110 TEME
"N3mepenue cuinpl Amnepa" win "M3yuenue
3aBUCUMOCTH CHJIbI AMIiepa OT CHJIbI TOKa"
nin "OnpeneneHre MarHUTHOM UHIYKITUU
Ha OCHOBE U3MepeHus cuibl Ammnepa"

27

https://m.edsoo.ru/S67ERZSQT

132

DuU3nYeCKU MPAKTUKYM MO TEME
"HccnenoBaHue sBJIECHUS
AJIEKTPOMAarHUTHOW MHAYKIMU" WK
"OnpezaeneHne HHAYKIIMA BUXPEBOTO
MarHuTHOTO ToJis"

27

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

133

134

135

136

duznuecKuil MPaKTHKYM 110 TEMe
"UccnenoBanue siBIEHUS CaMOMHIYKIIUN"
win "COopka MOJIETIH IJIEKTPOMAarHUTHOTO
reHeparopa"

Du3n4eCKU IPAKTUKYM I10 TEME
"U3mepenue nepuojia CBOOOIHBIX
KOJIeOaHUI HUTSHOTO U MPY>KUHHOTO
MasITHUKOB"

Du3NYeCKU IPAKTUKYM I10 TEME
"IIpeoOpa3oBaHue SHEPTUH B MIPYKUHHOM
MasiTHUKE"

Du3nYeCcKUui IPAKTUKYM 110 TEME
"HccnenoBaHue NEPEMEHHOIO TOKa Yepe3
MIOCJIEA0BATENBHO COEUHEHHBIE
KOHJEHCATOp, KaTyLIKY U pe3ucTop’ win
"UccnenoBanue paboThl HCTOYHUKOB CBETA
B LMW [TIEPEMEHHOTO TOKA"

27

27

27

28

https://m.edsoo.ru/FNW63917S

https://m.edsoo.ru/GAXGU69KA

https://m.edsoo.ru/SI3HWUJFI

https://m.edsoo.rt/LNOY8MGT9

137

Pu3N4eCKUu IPAKTUKYM 110 TEME
"N3y4yeHue napaMmeTpoB 3ByKOBOW BOJIHbI"

28

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




138

139

DuU3nYECKU MPAKTUKYM 110 TEME
"N3MepeHue nokasaress npeaoMiIeHUs
crexna" win "[lomyuenue n3oopaxxeHus B
CUCTEME U3 IJIOCKOTO 3€pKajla U JIUH3bI"

DuU3nYeCKui MPAKTUKYM 10 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BelleCTBa (Ha mpuUMepe
*Kuakux auH3)" unu "M3mepenue
(OKYCHOT'O pacCTOSIHUS paCCEUBAIOIINX
uH3"

28

28

https://m.edsoo.ru/PSFIZF82U

https://m.edsoo.ru/Q0Q2UZ8N9

140

141

142

143

dusnueckuil NpakKTUKYM 10 TEMe
"Habmonenue nudpakuuu, uHTEpdHEepeHIIH
U NOJIIpU3aluy cBeTa”

Du3nYeCKU IPAKTUKYM I10 TEME
"OnpeneneHye UMITyJIbCa U SHEPTUN
PENATUBUCTCKUX yacTull (1o oTtorpadpusm
TPEKOB 3apsDKEHHBIX YaCTHUI] B MArHUTHOM
nosie)"

Du3NYeCKU IPAKTUKYM I10 TEME
"N3mepenue noctosHHoi 1lnanka Ha
OCHOBe HcciiefioBaHus Gpotorpdexra” unm
"NccnenoBanue 3aBUCMMOCTH CHJIBI TOKA
yepe3 CBETOAMO]T OT HANPSKEHUS "

Pu3nYeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue CIIEKTpa pa3peKeHHOIO
aTOMapHOI0 BOJOPOJA U U3MEpEHUE
nocTostHHOM Punbepra”

28

29

29

29

https://m.edsoo0.ru/RIEYWY7CM

https://m.edsoo.ru/OTLRWY3PW

https://m.edsoo.ru/Y34AXOQNLN

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

144

Pu3N4eCKUu IPAKTUKYM 110 TEME
"HccnenoBanue paguoakTUBHOTO (hoHa ¢

29

https://m.edsoo.ru/C3HISS5E4




145

MCIIOJIb30BaHUEM JO3UMETpa" UiIu
"3y4eHne MoromeHus 6eTa-4acTull
aTroMuauEM"

DuU3nYeCKui MPAKTUKYM 10 TEME
"HabGnromeuus 38€3 42010 Heba
HEBOOPYKEHHBIM TIJIa30M C UCIIOJIb30BAHUEM
KOMITBIOTEPHBIX PHIIOKEHUHN IS
OTIpEeIeTICHUS TTOJIOKEHHUST HEOECHBIX
00BEKTOB HAa KOHKPETHYIO AaTy: OCHOBHBIC
co3Be3iusi CeBepHOro MoyIapus 1 sipkue
3BE31b1" WK "HaOroqeHus B TEIECKOIL
JlyHbI, 1aHET, TYMaHHOCTEH U 3BE3AHBIX
CKOIUICHHUI"

29

https://m.edsoo.ru/PR4K00VZY

146

O0001eHne U cUCTEMAaTH3aIUS 3HAHUI.
Ponb pusuku u actpoHomuu B
9KOHOMMYECKOH, TEXHOJIOTUYECKOH,
COLIMAJIBHOM U 3THYECKOH chepax
JESATEIIBHOCTH YEJIOBEKA

30

https://m.edsoo.ru/XABKPSEJ3

147

O0001IeHne U cUCTEMAaTU3aIlUs 3HAHUI.
Ponb u MecTo pu3MKHM ¥ aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

30

https://m.edsoo.ru/G145HQT3W

148

O0001eHne U cUCTEMAaTU3ALINS 3HAHUI.
Ponb pusnueckoit Teopun B popMUpPOBAHUU
MpeJICTaBICHUH 0 PU3NYECKON KapTHHE
MUpa, MECTO (PU3HUECKON KapTUHBI MHpa B
00111eM psATy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEICTABIECHUN O IPUPOAE

30

https://m.edsoo.ru/AOX66XKGX

149

O0001eHne 1 cucTeMaTU3aLMs 3HAHUI 110
teMme "Kunematuka"

30

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




O00011eHre U cUCcTEMAaTU3ALMS 3HAHUI 110

150 | \ 30 https://m.edsoo.rt/EOD18QXGW
TeMme "KuHemaTnka
O0001eHre U cUcTEMaTU3ALMS 3HAHUI 110

151 \ Y 31 https://m.edsoo.ru/VTQF4UOXU
teme "JluHaMuka
O0001Ienre U cucTeEMaTH3alMs 3HAHAH 110

152 Hl 8 | 31 https://m.edsoo.ru/ASCPSEJTHX
teme "CrtaTuka TBEpAOro Tena
O00011IeHYE U cUCTEMATU3AlMS 3HAHUN 1O

153 ill H . 31 https://m.edsoo.ru/7A6P6FWC2
TeMe "3aKOHBI COXPAHCHHUS B MEXaHHKE
O000111eHYE U cUCTEMATU3alMs 3HAHUN 10

154 TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON 31 https://m.edsoo.ru/JRCSWNXDH
teopun". ['0j0Bast KOHTPOJIbHAS paboTa
O0001Ienre U cucTeEMaTH3alMs 3HAHUH 110

155 teme "Tepmoannamuka. TeroBbie 31 https://m.edsoo.ru/10P456 WO8
MAaIITuHEI"
O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110

156 Teme "ArperaTHbie COCTOSIHUS BEIECTRA. 32 https://m.edsoo.ru/VOTG69RUR
®a30BbIe IEPEXObI"
O00011IeHNE U CUCTEMATU3AIHS 3HAHUI 110

157 ill H 32 https://m.edsoo.ru/76PSKZVSA
TeMe "DIIEKTpUUECKOe T0JIe
O00011IeHNE U CUCTEMATU3ALUS 3HAHUH 110

158 ,I'H . B . 32 https://m.edsoo.ru/86VR2HMRJ
teme "TIOCTOSHHBIN JCKTPUICSCKUN TOK
O0600611IeHNE U CUCTEMATHU3AaIMs 3HAHUN 11O

159 ,I‘H & " 32 https://m.edsoo.ru/ESIK 18H3F
teme "TOKH B pa3IMyHBIX Cpeaax
O00011IeHNE U CUCTEMATU3AIUS 3HAHUH 110

160 ?l " 8 32 https://m.edsoo.ru/30X0JJYUH
TeMe "MarguTHoe nose
PeseprubrIit ypok. O6001eHNE 1

161 CHCTEMATU3alMsl 3HAHUH 110 TEME 33 https://m.edsoo.ru/LUNKZLUR7

"DneKTpoMarHuTHas MHIyKIus"




PesepBHbIil ypok. O0001ICHNE U
162 cUcTeMaTu3alys 3HaHUH 110 TEME
"Mexanndeckue xoueoanus"

PezepBHbIil ypok. O0001ICHHE U
163 CHUCTEMaTH3als 3HAHUH 10 TEME

"DIeKTpOMarHuTHhIE KoJieOaHus'

PesepBHeIit ypok. O600IICHHE 1
164 CHCTeMaTH3Aallns 3HAHUH 110 TeMe
"MexaHUYECKHE U IEKTPOMArHUTHBIC

BOJIHBI"

33

33

33

https://m.edsoo.ru/3F07MLKSL

https://m.edsoo.ru/FM1LEP76S

https://m.edsoo.ru/JIDEW35XXF

165 PesepBHeIit ypok. O000IICHHE 1

cucreMarn3amnis 3Hanui mo reme "Onruka"

33

https://m.edsoo.ru/ WILMATIT6

PesepBHeIit ypok. O000IICHHE 1
166 cucreMarusanysa 3HaHui 1o teme "OCHOBEI
cTO"

PesepBHslit ypok. O60011IeHNE U

167 cucTeMaTru3alus 3HaHuM 110 Teme
"KoprmyckysipHO-BOJIHOBOU Jyaiu3m"
PesepBHslit ypok. O6001IeHNE U

168 cHcTeMaTHu3aIus 3HaHu| o teme "duszuka
aroma"

34

34

34

https://m.edsoo.ru/NB6V3ZB81

https://m.edsoo.ru/3G6FJ3FFN

https://m.edsoo.ru/HGF8GQ8AS

Peseprubrit ypok. O6001eHIE U
169 cucTeMatusanus 3Hagui o teMe "dusuka
ATOMHOTO SIpa ¥ 3JIEMEHTAPHBIX 4acTHUIl"

34

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

Peseprubrit ypok. O6001eHIE U
170 CHUCTeMaTH3alusl 3HaHUH 110 TEME
"OnemeHTsl acTpouzuxu"

34

https://m.edsoo.ru/GQDTDS8IRQ

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM 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 TPAKTUUYECKON JEATEIbHOCTH JIFOJEH

10.2

Y4uuThIBaTh TpaHUIBl MTPUMEHEHHS W3YYEHHBIX (U3NYECKUX MOJIENIECH:
MaTepHaibHas TOUKa, MHEPIHaIbHas CUCTEMa OTCUETa, aOCOIIOTHO TBEPIOE
TEJIO, UJICATBHBIN ra3; MOJEIN CTPOCHHMS Ira30B, )KUJIKOCTEH U TBEPIBIX TEIl,
TOYCYHBIN AJIEKTPUUYECKUM 3apsi — IPU pelieHUH (PU3NYECKUX 3a/1a4

10.3

10.4

Pacrnio3naBath pu3ndeckue sBIeHUs (IPOLECCH) U OOBSICHITH UX Ha OCHOBE
3aKOHOB MEXaHHUKH, MOJIEKYJISIPHO-KUHETUUYECKOH TEOpUU  CTPOEHUs
BEUIECTBA M JJIEKTPOJWHAMUKHU: pPAaBHOMEPHOE U PaBHOYCKOPEHHOE
NpSIMOJIMHEHHOE JIBWKCHHWE, CBOOOJHOE TaJeHHE TeN, MABIKEHHE II0
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Ttei; Auddysus, OpOoyHOBCKOE
JBYDKEHUE, CTPOEHHUE KUJIKOCTEH U TBEPABIX TN, U3MEHEHUEe 00bEMa Ten
OpU HarpeBaHUM (OXJIAXKIEHHM), TEIJIOBOE paBHOBECHE, MCIApPEHHUE,
KOHJIEHCallUs, IJIaBJIeHHe, KpUCTAJUIM3allks, KUIIEHUE, BIaXXHOCTh BO3/1yXa,
MOBBILICHHUE JIaBJICHUS r'a3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCY/JIE, CBA3b
MeXJly apaMeTpaMy COCTOSIHUS ra3a B M30Ipoleccax; dJIeKTpU3alus Ted,
B3aUMO/ICHICTBUE 3apsI0B

OnuceBaTh MEXaHUUYECKOE JBM)KEHUE, UCIONb3Ys (PU3NUYECKUE BETHMUUHBI:
KOOPAMHATA, YyTh, [IEPEMEILEHHE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CUIIa,
UMITYJIbC ~ T€Jla, KUHETUYECKas DJHEprus, IOTCHUUAIbHAsA DJHEPIHs,
MexaHuuyeckas paboTa, MeXaHWYeckas MOUIHOCTb; TIpU  OINKUCAHUU
MPaBWIBHO TPAaKTOBaTh (PM3UYECKUN CMBICI HCHOJIb3YEMbIX BEIWYHMH, MX
0003Ha4YeHMs] W EIWHUIBI, HaXOAWUThb (OPMYJIbl, CBS3BIBAIOLIUE JIAHHYIO
(bU3nMYeCcKyro BETUUUHY C IPYTHUMHU BEIMYMHAMU

10.5

10.6

OnuceiBaTh U3yYEHHbIE TEIJIOBBIE CBOMCTBA TEJl M TEIUIOBBIE SIBJICHUS,
UCIOJB3YS (PM3MUECKHUE BEJMUMHBIL: JaBJIEHUE Ta3a, TeMIepaTypa, CpeaHss
KMHETHYecKas SHEprus Xa0THUYECKOTO JIBUKECHUS MOJIEKYIL,
CpeIHEeKBaJpaTUyHasi  CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEIJIOTHI,
BHYTPEHHSI JHEprusi, pabora raza, KO3(QQHUIMEHT IMOJE3HOrO JCHCTBH
TEIUIOBOTO JABHUTraTeNsl; MPU ONMUCAHUU MPAaBUIBHO TPAKTOBATh (PU3NUECKUI
CMBICJI UCHOJIb3YEMBIX BEIMYUH, UX OOO3HAYEHMS U €AMHHUIbI, HAXOIUTh
(dbopMynbl, CBS3bIBAIOIIME TAHHYIO (DU3UYECKYI0 BEIUYMHY C JAPYTHMH
BEJIMYMHAM

OnuceIBaTh HN3YUCHHBIC QJICKTPHUYICCKUC CBOICTBa BCIICCTBA u
QJICKTPUYCCKUC SBJICHUA (HpOLICCCLI), HCIIOJIb3YH (bPI3PI‘-ICCKPIC BCJIIMYHHBI:




10.7

ANEKTPUYECKUN 3apsill, DJICKTPUUYECKOE TMOoJie, HANpsHKEHHOCTh OIS,
MOTEHIIKal, Pa3HOCTh MOTEHIIMAIOB; MIPU ONMKMCAHUU MPABUIBHO TPAKTOBATh
(bu3HYeCKUl CMBICIT HCTIONIb3YyEMbIX BEJIMYUH, UX 0003HAUYEHUS U €IUHUIIBL;
yKa3bIBaTh (DOpPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3MUYECKYI0 BEITUYHMHY C
JIPYTMMH BETUUMHAMU

aHATM3UPOBATh (PU3UYECKHE MPOLECCH U SBJICHUS, HCIIONB3Ys (PU3HUYECKHe
3aKOHbl M MPUHIUIIBL: 3aKOH BceMupHoro tsrotrenusi, I, II u III 3akonbl
HploTOHa, 3aKOH COXpaHEHUs MEXaHWYECKOW IHEpPruH, 3aKOH COXpPaHEHUS
UMITyJIbCa, MPUHLMUI  CYNEPHO3UIUH CHJI, MPUHIUI PABHOIPABHS
MHEPLUATBHBIX CUCTEM OTCYETa; MOJEKYISIPHO-KMHETUYECKYIO TEOPHIO
CTPOEHMS BEIIECTBA, IAa30BbIE 3aKOHbI, CBA3b CPEIHEH KUHETHUYECKON
SHEPTUU TEIUIOBOTO JIBWKCHHS MOJEKYJI C aOCONIOTHOW TeMIlepaTypoH,
NEpBBIH 3aKOH TEPMOJUMHAMHMKHU; 3aKOH COXPAHEHHS 3JIEKTPUYECKOrO
3apsina, 3akoH KyrnoHa; mpu 3TOM pa3nuyarh CIOBECHYIO (POpMyIHpOBKY
3aKOHAa, €r0 MaTEeMaTHYeCKOE BBIPAKEHUE M YCIOBHS (TpaHUIBI, 00JIaCTH)
MPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE TPUHIUIBI JIEHCTBUS MallUMH, HpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iMuyaTh  yCJIOBUS HMX  0€301acHOro
MCII0JIb30BaHUs B IOBCEIHEBHOM JKU3HU

10.9

BBINONHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYCCKUX SIBICHUU |
MponecCoOB C UCIIOJB30BAHUEM ITPAMBIX U KOCBCHHBIX I/ISMepeHHfI; IIpu 5TOM
dbopmynupoBath npodiemy (3a7ady) U THUIOTE3y Y4EOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO 000OPYIOBaHUS, TIPOBOJIUTE OIIBIT
1 (GOPMYJIMPOBATH 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 3aBUCHUMOCTH  MEXAy (PU3WYECKUMH  BEIHMUYMHAMHU C
WCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUW; MpPU STOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHpOBaTh  pe3ylbTaThl  MOJYyYEHHOM  3aBUCUMOCTHU
(GU3HMYECKUX BEIUYMH B BHJE TAaOMUIl U TpaduKOB, N€JaTh BBIBOJIBI I10
pe3ynbTaTam UCCIIeIOBaHUS

CobmroiaTh mpaBmiia 0€30MacHOro Tpy/a IpU MPOBEICHUN UCCIIEIOBaHH B
pamMKax  y4eOHOTO  OKCHEpUMEHTa, Y4eOHO-HCCIEI0BaTENbCKOW U
MPOEKTHOH AESITENTFHOCTU C HCIOIh30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U
71a00paTOPHOTO 0OOPYIOBAHUS

Pemarp pacuérHbie 3amauu C SIBHO 3aJlaHHOM (PU3WYECKOW MOMAEIBIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MPUHIIUITBI; HA OCHOBE aHAIN3a yCIOBHS
3aau BBIOMPATh (PU3UYECKYI0 MOJAEINb, BBIICTATh (PU3HMUECKUE BETUYHHBI
U QopMynbl, HEOOXOAWMBIE [Isi €€ pelIeHHs, MPOBOAUTH PAacuéThl U
OIICHUBATH PEATHHOCTh MOTYYEHHOTO 3HAUYCHUS (PU3UIECKON BEIIMUNHBI

Pemiate Kau4C€CTBCHHBIC 3aga4uu: BBICTpPAanNBATb JJOTHUYCCKH
HCIMIPOTUBOPCUMUBYIO IICIIOYKY paCCY)K,Z[CHI/Iﬁ C OHOpOI71 Ha HU3YYCHHBIC




3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/ISI/I‘-IGCKI/Ie SABJICHUA

10.15

Hcnonb3oBaTh  IpU  pelleHMH  y4eOHBIX  3ajJjad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJOTMM Ui TOHMCKA, CTPYKTYPHUPOBaHUS,
UHTEpPIIpETAllMM U TPEACTABICHUS Y4YyeOHOM U HAy4yHO-TIONYJSpPHOU
uHpOpMaLMK, TOJYYCHHOM U3 pa3IMYHBIX HCTOYHUKOB, KPHUTHUYECKH
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
pa3BUTHE TEXHUKHU U TEXHOJIOTUHN

Hcnonp30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3MKE B MOBCEIHEBHOW KHU3HH
s obOecrieueHrss 0€30MACHOCTH TIPU  OOpalleHHH C MpuOoOpaMH |
TEXHUYECKHUMHU YCTPOMCTBaMU, IUISI COXPAHEHUS 370POBbS U COOIIOIACHUS
HOPM 9KOJIOTUYECKOTO TIOBEICHUS B OKPYKAIOIIEH cpere

PaGotarh B rpymme C BBINOJIHEHUEM pPa3JIMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy IPYIINbI, PAMOHATIBHO PACHPEACIsATh O0SI3aHHOCTU U
IUIAHUPOBATh JCATEIBHOCTh 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 HAYYHOW KapTHHBI MUpPA, B PA3BUTHUH COBPEMEHHON TEXHHUKHU
U TEXHOJOTHH, B IPAKTHUUYECKOW IEATEIbHOCTH JIIOAEH, LEIOCTHOCTH U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

Y4uuThiBaTh TpaHULIBI MPUMEHEHHUS HM3YYEHHBIX (PU3MUECKUX MOJeINeH:
TOYEYHBIN JIJIEKTPUYECKUHN 3apsf, sepHas MOJENIb aToMa, HYKJIOHHAas
MO/JIeJIb ATOMHOTO siJIpa MPHU pelIeHNH (PU3NIECKUX 3a]a4

11.3

Pacnio3naBath (u3nueckue sBIeHUS (MPOLECcChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB OJICKTPOJMHAMUKH W KBAaHTOBOM (M3UKHU: 3JIEKTpUYECKas
POBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUSI
TOKa, B3aMMOJICHCTBHE MAarHUTOB, 3JICKTPOMArHUTHAS WHIYKIIUS, TCHCTBHE
MarHUTHOTO TIOJISE Ha TMPOBOJHHK C TOKOM U JBWXKYIIUICS 3aps,
AIIEKTPOMArHUTHBIE KoneOaHus " BOJIHBI, IpSIMOJIMHEIHOE
pacnpoCTpaHeHUE CBETa, OTPaKEHHE, NpEeIOMIICHHe, WHTepdepeHIms,
nudpakiys U MoJspU3anus CBETa, AUCIEPCHS CBETa, (POTOIIEKTPHUESCKUN
s dekt (porodddexT), cBeTOBOE AaBI€HHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIEeKTpa  aTtoMa  BOJOPOJAA,  ©CTECTBEHHas M HMCKYCCTBEHHAas




pPaanOaKTUBHOCTDb

11.4

OnuceiBaTh U3yYEHHbIE CBOMCTBA BELIECTBA (JIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTh Ppa3IMYHBIX Cpel) U
AIIEKTPOMArHUTHBIE  SBICHHUS  (IIPOIECCHI), HCIONB3YS  (pU3MUecKue
BEJIMYUHBI: YIEKTPUUECKUH 3apsijl, CUJIA TOKA, DJIEKTPUUYECKOE HANPSKECHUE,
AIIEKTPUUYECKOE COMPOTUBIICHHE, pasHOCTh mnoreHnuanos, JJ[C, pabora
TOKa, MHIYKIMS MarHUTHOro 1mois, cuina Awmmepa, cwia JlopeHna,
MHIYKTUBHOCTb KATYILIKH, SHEPTUs JIEKTPUUECKOTO U MAarHUTHOTO IOJIEH,
HEepUoJl U 4acToTa KoJIeOaHUH B KoseOaTelabHOM KOHTYpE, 3aps] U cuiia
TOKa B IpOLlECCEe TapMOHHUYECKMX 3JEKTPOMAarHUTHBIX KoJieOaHuUH,
(GoKycHOE pacCcTOSIHHE M ONTHUYECKas CHJa JIMH3BL, TPH OMHCAHUH
NPaBUWIBHO TPAKTOBATh (PU3UUECKUN CMBICT HCIIOJNB3YEMBIX BEJIWYHMH, UX
0003HAUeHHsI W EIUHMIIBI, YKa3bIBaTh (OPMYJIBI, CBA3BIBAIOIIME TAHHYIO
(U3HYECKYIO BEJIMYMHY C APYTUMU BEJIUYUHAMU

11.5

OnuceiBaTh HM3y4YeHHBbIE KBAHTOBBIE SIBICHHS M MPOIECCHI, HCIOIb3YS
($u3HYeCKre BETUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI
M YacToTa CBETAa, SHEPrus M HMITYyJIbC (POTOHA, MEpPHOA IOJIypacmaja,
SHEPTUsi CBS3M ATOMHBIX SJIep; MPU ONMUCAHWUU TMPABUIBHO TPaKTOBAThH
(UBUYECKUN CMBICI UCTIONB3YEMBIX BEIMYHMH, MX 0003HAUCHUS U €IUHULIBI;
yKa3bIBaTh (OpPMYJIbI, CBA3BIBAIOIIME TAaHHYIO (DU3MYECKYI0 BEIUYHUHY C
JPYTMMH BETUYMHAMU, BBIUUCIISITH 3HaUeHNE (PU3UYECKON BETUUHHBI

11.6

11.7

11.8

AHanm3upoBath (U3NYECKHUE MPOLECCH U SIBICHUS, HCIIONB3Ys (PH3NIECKUE
3aKOHBl M NPUHLUIBL: 3aKkoH OMa, 3aKOHbI [OCJIEIO0BAaTEIbHOTO U
HapajyIeIbHOTO COEAMHEHUs NIPOBOJIHUKOB, 3aKoH Jlxxoynsa — JIeHna, 3akoH
AJIEKTPOMAarHUTHOW MHAYKLWHU, 3aKOH NPSMOJIMHEHHOIO pacipOCTPaHEHUS
CBETa, 3aKOHBbl OTPAKEHUS CBETA, 3aKOHBI IIPEJIOMJICHUS CBETA, YPABHEHHUE
OnHmTeiiHa a1 QoTtosddexTa, 3aKOH COXpaHEHUs DSHEPrUH, 3aKOH
COXpaHEHMs UMITYJIbCA, 3aKOH COXPAHEHHUs DJIEKTPUUECKOTO 3apsia, 3aKOH
COXpPaHEHMsI MacCOBOIO 4YHcCla, MOCTyNaTel bopa, 3aKOH pagrOaKTHUBHOIO
pacraza; mpu 3TOM pa3iIuyaTh 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, CO37aBacMOE IJIOCKHM 3€pKajoM,
TOHKOH JTUH30U

11.9

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

11.10

OcymiecTBIITh MpsiMble M KOCBEHHBIE HM3MEpPEHUS (PU3NYECKUX BEIHYUH;
IpU 3TOM BBIOMPATh ONTHMAJIbHBIA CHOCOO HM3MEpEHUs U MCHOJIb30BaTh




U3BECTHBIE METO/IbI OLIEHKH IIOTPEIIHOCTEN U3MEPEHUI

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCUMOCTH  (PM3UYECKUX BEIMYMH C HCIOJIb30BaHUEM
OPSMBIX U3MEPEHUH; PU 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (DMKCHUPOBAThH
pe3ybTaThl TOJYYEHHONW 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHJIE
TaOIUI U TPaQUKOB, AETATh BHIBOABI 110 PE3yJIbTaTaM UCCIICTOBAHMS

Cobmoath mpaBuiia 0€30MacCHOTO TPy/a P MPOBEACHUH HCCIICIOBAHUIT B
paMKax  y4eOHOTrO0  JKCIEpPUMEHTa, Y4eOHO-HCCIICIOBATEIILCKOW W
HpOCKTHOI\/'I ACATCIIBHOCTU C UCIIOJIb30BAHHUEM U3MCPUTCIIbHBIX YCTpOﬁCTB u
1abopaTopHOTro 000PYIOBaAHUS

Pemates pacuérHble 3agauM C SIBHO 3aJaHHON (DU3UYECKON MOJEIbIO,
UCIIONB3Ys (PU3HYECKUE 3aKOHBI M MPUHIIMIIBI; HA OCHOBE aHAJIM3a YCIOBUS
3a/1a4u BHIOMPATh (PU3UYECKYIO MOJCIb, BBIICIATh (PU3UUSCKHE BEITUYHHBI
U (QopMyIBl, HEOOXOAWMBIC ISl €€ peHmIeHHsS, MPOBOAUTH PACUEThl U
OIICHUBATh PEATbHOCTh IMOJIYICHHOTO 3HAYCHHS (PH3UICCKON BEITMUHHBI

Pemats Ka4CCTBCHHBIC 3aJa4du: BBICTPAaUBATb JJOI'MYCCKHU
HCIMIPOTUBOPCUUBYHO ILICIIOYKY paccy;xneHHﬁ C OHOpOﬁ Ha H3YYCHHBIC
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 pa3IM4YHBIX HCTOYHUKOB; KPUTHUYECKH
aHAJIU3UPOBATh M0JIy4aeMyl0 HH()OpMaIUIo

OOBSICHATh MPUHLUIBI JEHCTBUS MAIMH, OPUOOPOB M TEXHUYECKHUX

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

11.17

[TpuBOIUTE IPUMEPHI BKJIAJIa POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKu, B OOBSCHEHUE IPOLECCOB OKPYKAIOLIETO0 MHUDPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

11.18

Hcnonp30BaTh TEOpETUUYECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOMN KM3HU
uist  obecrieyeHust Oe3omacHOCTH TpU  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,
MJIAaHUPOBATh PadOTy TPYMIIBI, PAMOHAIBHO PACHpeNeaTh 00s3aHHOCTH U
IJIaHUPOBATh JACATCIBHOCTh B HCECTAHAAPTHBIX CUTYyalHMAX, aJACKBATHO
OLCHMBATb BKJIaJ KaXJA0ro M3 YYAaCTHUKOB TIPYIIbl B PCIICHHUC
paccMaTpuBaeMoi TPOOIEMBI




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

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 IIO3HAHMS OKpYyXkarouero Mupa. Pons sxkcriepuMenra
' U TEOpUHM B IIpollecce IO3HAHUSA IPUPOABIL.

DKCrepuMEHT B (pu3uke

MonenupoBanue ¢usmueckux  SABICHUH |
nporieccoB. Hayunple rumote3sl. ®Dusndeckue
3aKOHBl M TEOpHM. ['paHUIBl PUMEHUMOCTH

1.2 ¢u3nyeckux 3aKOHOB. [IpMHIMII COOTBETCTBHSI.
Porb m wMecro ¢usuku B QopMUpOBaHUH
COBPEMEHHOM  HAay4yHOH  KapTHUHBI MHpa, B
NPaKTHYECKOH NEeSITeNbHOCTH JIIOIeH

MEXAHUKA

KMHEMATHUKA

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

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

CrnosxeHue nepeMeIeHnii u CI0)KEHNEe CKOPOCTEN

2.1

PaBHOMEPHOE M PaBHOYCKOPEHHOE NPIMOIMHEHHOE
513 nBrokeHue. ['padMKu  3aBHCHMMOCTH  KOOPJMHAT,
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. llepuon u

qacToTta. LIeHTpocTpeMuTebHOE YCKOPEHUE

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

[Ipaktuueckue paboTel. M3MepeHne MrHOBEHHOMH
ckopocTH. MccienoBaHne COOTHOLIEHHSI MEXIY




2.2

2.3

MIyTSMH, PO ICHHBIMU TEJIOM 3a
HOCJICIOBATENbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpH PaBHOYCKOPCHHOM [BIDKCHHHM C HAYaIbHOM
CKOPOCThIO, PaBHOH Hynro. V3ydeHue ABHIKEHHS
apuKa B BS3KOW XHIKOCTU. V3yueHne ABHIKEHHS
Tea, OpOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

2.2.1

222

IIpunnun  orHocurensHOocTH ['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 TOUEK

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! IPU IBMKCHUH TeJa
B JKUJIKOCTH HJIH ra3e

227

2.2.8

229

[TocrynarensHOe W  BpamaTeIbHOE  JIBHIKCHUE
a0CoOI0THO TBEPAOIO TEa

MOMEHT CHJIBI OTHOCHUTEJIBHO OCH BpaIllCHHUS.
[I;meyo cumbl. YcnoBus paBHOBECHUS TBEPAOIO TEa B
nUCo

TexHuueckue YCTpOﬁCTBaZ HNOAIIHUITHUKHU, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue pabotel. M3ydeHue ABMKEHUS
Opycka N0 HAaKJIOHHOM IUIOCKOCTH TOJ AeHCTBHEM
HECKOJIBKUX CHJI. MccnenoBaHue 3aBUCHUMOCTH CHIT
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.
[ToTenmanpHas 3HEprus Teja BOJMU3U MOBEPXHOCTH
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:  IBU)KCHHME  PakKer,
BOJOMET, KOIIEp, IPYKUHHBIN TUCTOJIET

[TpakTuueckue padotel. 3ydeHne cBA3M CKOPOCTEi
Tel Mpu Heympyrom ynape. MccnemoBanue cBS3U
paboThl CcHUIIBI C U3MEHEHHEM MEXaHHYECKOM
SHEPTUU Tela

3 MOJIEKVYJISIPHAA ®U3UKA U TEPMOJUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOI TEOPUH

OcHOBHbIE MOJIOKEHUS MOJIEKYJIIPHO-

311 KMHETUYECKON Teopuu. BpoyHOBCKOE JBUXKEHUE.
Huddysus. Xapakrep ABMKEHUS U B3aUMOJCHCTBHS
YacTHI] BEUIECTBA
Mopenu CcTpoeHus Ta30B, KXUIKOCTEH M TBEPIBIX

3.1.2 Tl W OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE
3TUX MOJENEN

313 Macca MOJIEKYJL. KonnuectBo BEIIIECTBA.
[TocrossuHas ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. lllkana remneparyp Llenbcust
Mognens upeanpHOro rasa. OCHOBHOE ypaBHEHHUE

3.1.5 MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU HJIEATbHOTO
rasa
AOcomroTHass TeMmIeparypa Kak Mepa CpeaHeu

3.1.6 KMHETUYECKOM DHEPruu  TEIUIOBOIO  JIBHIKECHUS
yactull raza. [lIkana temnepatyp KenbBuna

317 VpaBuenune Knaneiipona — MengeneeBa. 3akoH
JanbroHa

318 I"a3oBble 3ak0HBI. M30MpolLiecchl B HASAIBHOM Ta3e C

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMa,




u30xopa, n3zobapa

3.1.9

3.1.10

TexHuyeckue ycTporucTBa: TepMOMETpP, OapoMeTp

[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
SHEPIUs TEPMOJANHAMHYECKON CUCTEMBI U CHOCOOBI
€€ U3MEHEHU S

KonuuectBo Ttemnorsl u  pabota. BHyTpeHHss
SHEPrusl OJHOATOMHOTO UJEAILHOTO Ta3a

323

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

324

IlepBbiii 3ak0H TepMoaMHAMHUKU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOJMHAMUKHM K HM30IPOLIECCaM.
['paduueckas muHTEpIIpEeTAIys pabOTHI ra3a

3.2.5

Tenmosrie MAaIlITHbBI. [TpunHIUTIBI JIEUCTBUS
TerIoBeIX MamuH. [IpeoOpa3oBaHus SHEPruu B
TEIUIOBBIX MammHax. KodpuiueHT mose3Horo
nevictus (nanee — KI1J1) termoBoit Mamuubl. [y
Kapno u ero KII/{

3.2.6

3.2.7

3.2.8

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

TexHHueCcKue yCTpOICTBa: IBUTraTellb BHYTPEHHETO
CropaHusi, ObITOBOHM XOJOJMIBHUK, KOHJUIIMOHEP
[IpakTnueckue pabotel. V3mMepeHue yAenbHOI
TEIJIOEMKOCTH

3.3

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

3.3.1

332

Hap006pasoBaHI/Ie N KOHACHCAllMA. I/IcnapeHHe )51
KUIEeHUEe. YIenbHas TeIlIoTa Hap006pa3OBaHI/I}I.
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




riaBiieHus. Cyomumanst

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 BHUJIa 3JIEKTPHUYCCKUX 3aPsI0B
4.1.2 [IpoBOIHUKY, AUBIIEKTPUKHU U MOTYIIPOBOAHUKU
4.1.3 3aK0H COXpaHEHUs AIEKTPUIECKOTro 3apsiaa
4.14 B3aumopgeiictBue 3apsaaoB. 3akoH 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 KOHJAEHCAaTopa. OHEPrus 3apsyKEHHOTO
KOH/JIEHCAaTOpa
TexHuueckue YCTpOMCTBA: AIEKTPOCKOII,
419 AIEKTPOMETP, ANEKTPOCTaTUUECKAast 3aluTa,
o 3a3eMJIEHHE  DJIEKTPONPUOOpPOB,  KOHJEHCATOD,
KCEPOKC, CTPYHUHBIN IIPUHTED
41.10 IIpakTrueckue paboTHL. N3mepenune
o 3IIEKTPOEMKOCTH KOHIEHCATOpa
ITOCTOSHHBIN SJIEKTPUYECKHUI TOK. TOKU B PA3JIMYHBIX
CPEJAX
VYcnoBus CYILIECTBOBaHUS MTOCTOSIHHOTO
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




COCAMHCHUC ITPOBOAHUKOB

4.2.5

4.2.6

PaboTta »nextpuyeckoro Ttoka. 3akoH Jxoyms —
Jlenna

MOH_[HOCTB OJICKTPHUYCCKOI'0 TOKa

4.2.7

anekTponBkymas cwia (manee — OJC) wu
BHYTPCHHEE CONPOTUBJICHUE MCTOYHUKA TOKA.
3aKoH Oma s IIOJIHOM (3aMKHYTOH)
aneKkTprueckoi 1ernu. KopoTkoe 3aMbIkaHue

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
MIPOBOJIUMOCTh MTOJIYIPOBOJIHUKOB. CBONCTBa p-n
nepexoja. [lomynpoBogHNKOBBIE TPHUOOPHI

4.2.11

4.2.12

4.2.13

4.2.14

DNeKTpUUECKU TOK B 3JIEKTPOJINTAX.
DIEKTPOIUTHYECKAS JUCCOLMALIUSA. DIEKTPOIIN3

DJieKTpudecKkuil TOK B Tra3zax. CaMOCTOSITEIbHBIA U
HECAMOCTOSITENIBHBIA  pa3psia. Pasznuynbple  THUIBI
CaMOCTOATENILHOTO pa3psana. Monuus. [1Inazma

TexHuuecKkue ycTpoNCTBa: aMIIEpMETpP, BOJIBTMETP,
peocTaT, UICTOYHHMKHU TOKA, 3JIEKTPOHArpEBaTEIIbHbBIE
npudopBHl, AJIEKTPOOCBETUTENBHbBIE pudopsI,
TEPMOMETP CONPOTUBJICHUS, BaKyyMHBIH MO,
TEPMUCTOPbI u ($hoTOpe3uCTOpHI,
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 KOJIbIIEBOTO IPOBOJHKKA, KAaTYLIKU 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 cunisl Jlopenia
4.3.6 SIBneHue 31EKTPOMAarHUTHON UHIYKIIUU
437 [ToTok BeKTOpa MarHUTHOM MHIYKLIUU
4338 OJC wuHaykuuu. 3aKOH  AJIEKTPOMarHUTHOM
e uaayknuu Papajest
Buxpeoe snexrpuueckoe none. 3C uHIyKIINN B
4.3.9 IIPOBOJAHMKE, JBWXKYIIEMCS IOCTYHaTeIbHO B
OJIHOPOJAHOM MarHUTHOM I10JI€
4.3.10 [IpaBuio Jlenna
4311 NunyktuBHOCTh. SIBNenne camounaykuuu. D/C
o CaMOMHYKIIUU
4.3.12 OHeprus MarHUTHOTO MOJIS KaTYHIIKU C TOKOM
4.3.13 DIIeKTPOMarHuTHOE TOJIe
TexHUueCcKue ycTpoHCTBA: MOCTOSHHBIE MarHUTHI,
4.3.14 AJIEKTPOMArHUTHI, IEKTPOJABUTATENb, 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  IPOU3BOJCTBE
o SJIEKTPHYECKOM SHEPTHH. KynsTypa
MCIIOJIb30BaHUs 3JIEKTPOIHEPTUU B MOBCETHEBHOM
KU3ZHU
5111 TexHuueckue YCTPOMCTBA: celicmorpad,
o AIIEKTPUYECKUI 3BOHOK, JMHUM dJIEKTponepesayd
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,
KaTyIIKW U PE3UCTOpPA

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




toHa. TemOp 3ByKa

524

525

5.2.6

DJEKTPOMAarHUTHHIE BOJIHBL. Y CIIOBUSL H3JIy4EHUS
JJIEKTPOMATrHUTHBIX BOJIH. B3auMmHas opHeHTanus
BeKTOpOB E, B 1 v B 21€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.
Pannonokanus. 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.
[TocTpoenue n300pakxeHNii 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

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

VpaBHenne OiHmTeiiHa s poToaddexTa.
«Kpacnas rpanuna» gorosdppexra

7.1.4 Hasnenue ceera. OnbitTel [1.H. JIeOGenesa

7.1.5 XUMHYECKOE NeHICTBUE CBETA

TexHuueckne yCTpOCTBA: (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. Jludpakums
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
usnydenusi. CpoiictBa anb(a-, Oera-, ramma-
U3ITydeHus. BiausHue paguoakTHBHOCTH HA YKUBBIC
OpraHU3MBI

7.3.3

OtkpeiTe TpoTOHA U HeWTpoHa. HykinoHHas
Monenb siapa [eiizenOepra — MBaHenko. 3apsia
saapa. 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 MMO3UTpPOHA.
(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 3BE371, raza
n neum. llonoxxenne u nwxenue ConHua B
INanaktuke. Ilnockas u chepuyeckas noJCUCTEMBI
INayakTuku

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
3aJlaHHOW W HESIBHO 3aJaHHOW (U3NYECKON MOJEbIO: HAa OCHOBAHUU
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 MPOIIECCOB, MPOUCXOISAIIMX Ha 3BE3AaX, B
3BE3AHBIX CHCTEMAX, B MEXKTAIAKTUYECKON Cpele; JBUKEHHUS

HEOECHBIX TEJI, DBOIOLUHY 3BE€311 M Beenennon




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D

11O ®PU3UKE

Kon Kon
pasjaena/re JjieMe

MBI HTa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

MEXAHHUKA

1.1

KMHEMATHKA

Mexanu4deckoe JABHIKCHHC. OTHOCUTENIFHOCTh MEXaHUUECKOT'O

nBxenusa. CucreMa oTcuéra

MarepuaibHas TOUKA.

TpacKTOpPHA

E& pamryc-BeKkTop:
7(t)=(xle) e ) =(2)),

TpaeKTopIIs,

IIePEMEIICHIIE! ?
NF =F(ty)—F(t,)=F, —1; = X
= (Ax, Ay, A2),

Iy Tb.

CloxeHIe nepemememli'l:

N} =0, + 4,

CxopocTh MaTepHaabHON TOUKHU:
AF
At

='=(v.0,.0.).

0=

Ar— 0

Ax , ) ,
v o=— =X,, aHaJIOITMHO v, =V, U.="Z,.
At :

CroKeHHe CKOPOCTell: G, =0, + 0, -

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

3aBHCHMOCTH Vx(t)




At

- . AD
YCKDPEHIIE MATCPHANEHOI TOYKIL: a = —L
ts)

a=—> =(v),". anaorirmo a, = (v,
Ar—sl

I
s
I
—_—
B

PaBHOMEpPHOE IPAMOJIMHEWMHOE JBUKEHHUE:

x(t) = xg + Voxt

1.1.5
Ve (t) — vgx = const
PaBHOYCKOpEHHOE MPSIMOIMHENHOE JBH)KEHUE:
(1) +u, t+ 4t
x(f)=x,+u, t+—
[4] O 2
vit)=v, +at
1.1.6 a. = const
2 _ 2 3 c -
UJ.T Lﬁ.‘r - _H.T ["Ll '11]
v, +U
. ) 7%
HPII OBILKEHINI B OTHOM HANPABICHIII IIVIE S = T
CBoOoaHoe majieHue. Y cKopeHrue CBOOOHOTO TaICHHS.
L ﬁo
1.1.7 l
o (!
(9] Xo ‘t'.r

JIBukeHue Tena, OpOIIEHHOTO MO YTJIOM 0 K TOPU30HTY:




[.r{r} =X, +U,f=x +tUcosa-f
g1 . 2
V(f) =y U, f+ 1T =1, +U,sina- r—%

v.(t)=v,, +gt=u,sina—gr

=0

=—g=const

{u: (t)=vy, =v,cosa
{gx
[=}
oy

KpuBonuneiinoe nBuxeHue. [[BukeHne MaTepualibHOM TOUKHU
10 OKPYXHOCTH.
VYrnoBas u JIMHENHAsA CKOPOCTh TOUKU:

v = wR

[Ipy paBHOMEPHOM JBMYKEHUH TOYKH 11O OKPYKHOCTH

_271_2
w= = TV

. LleHTpOCTpeMUTENBHOE YCKOPEHUE TOUKH:

auc =?= sz

. [lomHOE yCKOpEHHE MaTEepUaIbHOU TOYKHU

TBépZ{O@ TCJIIO. HOCTyrIaTeJ'IBHOe " BpalllaTCJIbHOC ABUKCHUC

TBEPIOrO Tella

1.2

JMHAMUKA

1.2.1

HNuepumnaneubie cucrembl orcuéra. IlepBrlii 3akoH HbroToHa.

[IpuHnun otHOCHUTENBHOCTH ['anmunes

1.2.2

Macca tena. IIIOoTHOCTE BelecTBa:

m

.0=7

1.2.3

Cwta. [TpyHIMI CyNeprio3uIUK CHJL:

- - -

FpaBHOAeﬂCTB = Fl + F2+- -




1.2.4

Bropoii 3akon HetoTona: ajist matepuanbHoit Touku B UCO

>
>

Fl = mal

Ap = FAt

pu

>

F = const

1.2.5

-———

F P:zl

Tpernii 3akoH HpIOTOHA [U1s1 MaTEpUAIIBHBIX TOYEK:

-

Fiy = —Fp

1.2.6

3akoH BCCMHUPHOI'0O TATOTCHHA: CHUJIBI MNPUTIKCHUA MCKIAY

TOYEYHBIMU MacCaMH PaBHbI
mim,

F=G—5

Cuna TSDKECTH. L[eHTp TSDKECTH Tela. 3aBUCHUMOCTh CHIIBI
TSDKECTH OT BBICOTHI h Haa MOBEPXHOCTHIO IIIAHETHI paglnyCoOM

RO:
GMm

M9 = Ry + h)?

1.2.7

Cuna ynpyroctu. 3akoH ['yka:
E, = —kx




1.2.8

Cuna tpenus. Cyxoe TpeHue.
Cuiia TpeHust CKOJIbKCHUSI:
Erp = uN

Cuia TPCHUA IIOKOA:

Koaddurment tpenns

1.2.9

JlaBaeHwue:

1.3

CTATUKA

1.3.1

—

F
MOMEHT CHJIBI OTHOCHTEIBHO OCH BpalCHUsA:

IM| = Fl, re | — miedo cusbi

-

F

OTHOCUTEIIBHO  OcH,  nIpoxojsamed  uvepes  Touky O
NEPIEHIUKYIISIPHO PUCYHKY

1.3.2

LenTp macc Tena. LleHTp Macc cucTeMbl MaTEpPUATbHBIX TOYEK:

myr + myry+...
my; +my+...

T

B oHOpOAHOM TTOJIE TSXKECTH
(g = const)

HEHTP MacCC TCJIa COBIIAAACT C €ro HCHTPOM TAKCCTH

1.3.3

VYcnous paBHoBecus TBEporo tena B MCO:
[M+M,+..=0
\[}:"1 +F,+...=0




3akoH Ilackana

JaBnenue B )xuaKkocTH, mokosiieics B UCO:

p =po+pgh

3akoH Apxumena:

>
>

FApx = _PBblTeCH

€CJIM TEJIO U KUAKOCTh ImokosaTcs B UCO, To

FApx = ng/BbITeCH

YcnoBue niaaBaHus Tell

3AKOHbI COXPAHEHN S B MEXAHUKE

I/IMHy.]'ILC MaTepHaHBHOﬁ TOYKMH:

p=mv

I/IMHy.]'ILC CHUCTCMBI TCII:

- - -

p=pL+p2+..

3aKOH M3MECHEHUS M COXPAaHCHHS UMITYIIbCa!
B UCO

- -

Ap = A(pl + D2 +.. ) = FlBHELLIHAt + FZBHemHAt+- .

B MCO , ecnin

, €CITH

- -

FlBHemH + FZBHemH'l'- ..=0

PeakTnBHOE ABMKEHIE




F

Ar X
Pabota cwitbl Ha MaioM MNEPEMCIICHUN

;1:|1f'|-|ﬁf'|-+:05 a=F, Ax

ol F

D
MOoOIHOCTE CHUJIBI:

CCJIM 3a BpEMs

1.4.5 At
paboTa CUJTbI U3MEHSETCS Ha , TO MOITHOCTH CHUJIBI
AA
P=— =F-vu-coso
'&r Ar—
Kunernueckas sHeprusi MaTepuaIbHOW TOUKH:
£ mv? p?
KHUH — 2 - 2m
1.4.6
3aKOH U3MEHEHHS] KWHETUYECKON YHEPTUU CUCTEMBI
MatepuaiabHbIX Touek: B MCO AEkun = A1 + A2 + ...
[loTeHuunanpHas s3HEprus:
JUTSL IOTEHIIHATIBHBIX CHJI
Aqp = ElrIOTeHu - EZHOTeHu_z AEHOTeHu
1.4.7

HOTGHHI/IaJII)HaSI OHEpPTUia MaTepHaHBHOﬁ TOYKHU B OJHOPOAHOM
TIOJIC TAXKECTHU:

EHOTeHu =mg h




[ToTenuuanpHas 3HEprus ynpyro 1eGopMHUpoOBaHHOIO Tea:

kx?
EHOTeHu = T

1.4.8

3aK0H U3MEHEHUS U COXpaHCHUA MeXaHH4eCKOu OHCpPIHUU:
Euex = Exun * Enorermn.
B IICO AE,ex = Agcex HENOTRHLL. CHIs
B IICO AE,x = 0, eCI Agcex genoresn cax = 0

1.5

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

1.5.1

I'apmonnueckue Kosie0aHus MaTepualbHOU TOYKH.
Ammuiutyna u ¢asza konedanuil. Kunemaruueckoe onucanue:
x(f) = Asin| @t +o0, ).
v (f=x'.
a(f=(v, ), =—'xf)=a +0'x=0,
IZIE€ X - CMEILEHUE U3 PABHOBECHS.
JIlnHamMuyeckoe onucaHue:

ma, = —kx,

rae

. 9TO 3HAYUT, YTO

DHEPreTUYECKOe ONMMCAHUE (3aKOH COXPAHEHUST MEXaHUYECKOM

SHEpPrun):

-

Iiﬂ+£_}iﬁ,ﬂm_k4 _

2 2 2 2

CBs3b AMIIIUTYAbL KoJieOaHUI CMCIICHUA MaTepHaHBHOﬁ

TOYKH C aMIUTUTyJIaM1 KoJieOaHUH €€ CKOPOCTH U yCKOPEHHUS:

U =04, @ =4

1.5.2

[lepron u yacToTa KoIeOaAHMIA:




2r 1
T —_— ,———
® v
[Teprion Manbix CBOOOJHBIX KOJEOAHWN MATEMaTUYECKOTO

MasTHHKA:

T=21\/I
E

[lepron cBOOOTHBIX KOJIEOaHUI IPYKUHHOTO MasiTHUKA!

m
T=2n|—

k

1.5.3

BLIHY)K,HCHHBIG konebanus. Pesonanc. PezonancHas KpuBas

1.5.4

HOHepe‘IHLIC n IIPOJO0JIbHBIC BOJIHBI. CKOpOCTB

pacrpoCTpaHECHUS U JJIMHA BOJIHBIL:

v
A=vT =—
v

WuTepdepennys u qudpaxiust BOIH

1.5.5

3Byk. CKOpOCTbH 3ByKa

MOJIEKVYJISAPHASA ©®U3UKA. TEPMOAMHAMUKA

2.1

MOJIEKVYJISAPHAS ©U3UKA

2.1.1

Mopenn cTpoeHHs ra3oB, KUAKOCTENM W TBEpABIX Ten. IlycTh
TepMOJIMHAMHYeckass cucremMa (Teno) cocrout w3 N

OJIMHAKOBBIX MOJIEKYJI. Toraa KOJIM4YeCcTBO BEIIECTBA
N m
vV==—=—
Ny

rIe
Ny

— 9rciio ABOTaIpo, M — Macca CHCTEMBI (Tena),
U

— MOJIIpHasA Macca BCUICCTBA

2.1.2

TenmoBoe JABVKCHUEC aTOMOB U MOJICKYJI BEIICCTBA

2.1.3

Bs3anMoaelicTBUE YaCcTHI] BENIECTBA

2.14

Huddysus. bpoyHoBckoe ABMXEHNE




Monens uneanpaoro raza B MKT

CBs3b MEXKY JaBJICHUEM U CpPEIHEH KMHETHUYECKOW SHEepruei
MOCTYIATEIbHOTO TEIJIOBOTO JABUKEHUS MOJICKYJ UJI€aTbHOTO

ra3a (ocaoBHoe ypaBHeHue MKT):

[

1
p=-myw =-n.| ——|=-n-g

2 (mp?) 2 —
30 3 1 2 30 7

\

rine m0 — macca OJTHOM MOJIEKYJIbI,

TL:V

- KOHLCHTpAaug MOJICKYJI

AbcomotHas Temnepatypa: T =t +273K

CBs13b TeMIIEpaTyphbl Ta3a co CpeHEH KUHETUUECKOM IHEpruen
IIOCTYIATEIBHOTO TEIJIOBOIO JBUKCHUSI €M0 MOJIEKYI:

{ 2
£ =Iw =Ek]‘“
\ 2

e 2

VYpaBuenue p = nkT

2.1.10

Mogenp uaeaibHOIo ra3a B TCPMOANHAMUKE:

( Vpaprerse Merreeesa — Kareipona
| BEpeCKeHH e U1 BHYTPeHHEH SHepIHH
VpaBueHne MeHzeneeBa — KianelipoHa (IpHMeHHM
3aIIICH):
pRT

pV=%RT = vRT = NKT, p=E-

BripaxeHIile 1715 BHyTpeHHeil 3Hepriil 0JHOaTOMHOTO ]

ra3za ([IpIIMeHIMEIe (JOPMEI 3aIIIICH):

L‘=%1!RT=%M:T = EERT=WUT=%pV

2




2.1.11

3aKoH HaJ'IBTOHa AJI JaBJICHUA CMECH Pa3pCiKEHHBIX I'a30B:

p=p+p+..

2.1.12

W3omporneccsl B pa3pekeHHOM ra3e € IMOCTOSHHBIM YHCIIOM
MouieKyn N (C OCTOSIHHBIM KOJIMYECTBOM BELIECTBA V):
m3orepMma (T = const): pV = const

nzoxopa (V = const):

14
== t
T cons

n3obapa (p = const):

= const

N <

I'paduueckoe npeacrapneHue u3omnporecco Ha pV-, pT-u VT-
JrarpamMmMax.

OObeINHEHHDII Ta30BbIA 3aK0H:
pV

— = const
T

JJI ITIOCTOAHHOI'O KOJIMYECTBA BEIIICCTBA V.

2.1.13

Hacpiiennele ¥ HeHachllleHHbIe mapbl.  KadecTBeHHas
3aBUCHMOCTD IUIOTHOCTU M JIaBJIEHUS HACBILIEHHOIO Iapa OT
TEMIEPaTypbl, UX HE3aBUCHUMOCTh OT O00BEMa HACBIILIEHHOTO

napa

2.1.14

Bnaxnocts Bo3ayxa.
OTHOcCHTENbHAS BIAKHOCTD:

¢ _ Prapa (T) _ Prapa (T)
Puaceunnapa (T) Puaceimnapa (T)

2.1.15

M3MeHeHne arperatHbIX COCTOSIHMW BEIIECTBA: HCIApPEHUE U

KOHACHCAlMA, KUIICHUEC ) KUAKOCTU




HUsmenenue arperaTHbIX COCTOSTHUH BE€IICCTBA: IIJIaBJICHHUC H

2.1.16
KpUCTAJTU3ALIHS
2.1.17 [IpeoOpazoBanue YHEPTUU B Pa30BBIX MEPEX0ax
2.2 TEPMOJNHAMUIKA
2.2.1 TeroBoe paBHOBECUE U TEMIIEPATypa
222 Bnytpennss sHeprus
Temmonepenada kak crocod M3MEHEHUsS] BHYTPEHHEH SHEPTHH
2.2.3 0e3 comepiieHus paboThl. KOHBEKIWsA, TEIIONPOBOIHOCTD,
M3IIy4eHUE
KosuecTBO TENMIOTHI.
VY nenbHas TEMI0EMKOCTh BEIIECTBA C:
224
Q = cmAT
VY nenpHas TerioTa napooodpaszoBanus L: Q = Lm.
2.2.5 VenbHas TerioTa miasieHus A: Q = Am.
VY enpHas TE0Ta CropaHus TOImBa q: Q = gm
DneMeHTapHas padoTa B TEPMOJIMHAMHUKE:
A = pAV
2.2.6
Brruucnenue paboTs 1o rpaduky nporecca Ha pV-auarpamme
[IepBblil 3aKOH TEPMOAVMHAMUKH:
Q12 =AUz + A1, = (U, —Uy) + A,
227
Annabara:
Q12 =0= Ay, = (U; — Up) =AUy
2.2.8 Bropoii 3akon TepMoanHamuku. HeoOpaTtumele npoiiecchbl
[Tpuniune! gerictBus TeraoBbix MamuH. KIT/:
229 | yo e Qe 10wl | [0l
o @) o

X Harp ZHarp X Harp




2.2.10

Makcumansnoe 3nadenue KIIJI. Iukn Kapno:
Torp — Tian _1- T,..

T, T

HITD Harp

max N = Nggu =

2.2.11

ypaBHeHI/Ie TEII0BOro OanaHca:

Q1 +0Q;+Q3+...=0

OJIEKTPOAMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.1.1

OnexTpuzanus Tea U €€ MposBICHUS. DIIEKTPUUECKUNA 3apsi.
JlBa Buja 3apsna. OJIEMEHTApHBIA DJIEKTPUYECKHH 3apsi.

3aKOH COXpaHEHHS HIIEKTPUIECKOTO 3apsiia

B3aumogeiictBue 3apsanoB. Toueunsie 3apsiabl. 3akoH Kyona:
B OJIHOPOJHOM BEIIECTBE C AUDIEKTPHUUECKON

MMPOHUIACMOCTBIO

q,

F=k|%|'1h: _ 1 _|"i"1|'1
&r 4meg, i

QHCKTpI/I"ICCKOG noixe. Ero peiictBue Ha QJICKTPUYCCKUC

3apsabl

Hanpsok€HHOCTD 37€KTPUUECKOTo HOJIS:

-

. F

qnpoﬁﬂmﬁ

ITone Toueynoro 3apsaaa:

OIHOPOJHOC IIOJIC:

E = const.




KapTunbl nuHUN HaNnpsH>KEHHOCTU ATUX TTOJIEH

HOTGHHI/IEUIBHOCTB SJICKTPOCTATUYCCKOI'O I10JIA.

Pa3zHoCTh MOTEHIIMATIOB 1 HANIPSIKEHUE:
A1z = q(Pp1 — P2) = —qAd = qU.

HOTCHHI/IaJ'IBHaH 3Hepr14;1 3ap;{z[a B 3H€KTpOCTaTI/I‘ICCKOM I10JIC:
W =q¢

ITorennman QJICKTPOCTATHUYCCKOI'O ITOJIA:

¢_K
T q

CBsi3b HaprDKéHHOCTI/I moJIA 1 PAa3sSHOCTH IMOTCHUHUAJIOB JJIA

OJHOPOJAHOTO JICKTPOCTATHYCCKOI'O ITOJIA: U=Ed

HpI/IHHI/IH CYIICPIIO3UTNH SJICKTPUICCKHUX MOJIeH:

- - -

E =E1+E2+,¢ = ¢1+¢2+

[IpoBOOHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBeCHUS 3apsA0B: BHYTPU TPOBOAHHUKA

Et=0

, BHYTPH ¥ Ha MIOBEPXHOCTH MPOBOJHHUKA (p = const

I[I/ISJ'ICKTpI/IKI/I B 9JICKTPOCTATUYCCKOM II0JIC. Z[I/IC-)J'ICKTpI/I‘leCKaH

IMPOHUIACMOCTb BCUICCTBA €

Konpaencarop. 21eKTpo€MKOCTh KOHAEHCATOPA:

q
c==+
U

DeKTpoEMKOCTh TIOCKOTO KOHJICHCATOpa:

_ €8S c
= P = &(y




HapannenLHoe COCIMHCHHUEC KOHACHCATOPOB:

q= QI+QZ+---IU1 = UZ :---iCnapann_C1+C2+---

IlocnenoBaTeabHOE COCIUHCHIE KOHACHCATOPOB:

3.1.10
U=U,+U 1 = 1 + 1 +
- 2o =42 ’Cnocn_cl CZ
DHeprus 3apsHpKeHHOTO KOHASHcaTopa:
U CU? 2
3.1.11 A L.
2 2 2C
3.2 3AKOHBI ITOCTOJHHOI'O TOKA
Cuia Toka:
7=2q
3.2.1 Ay
IlocTosnnsbli TOK: I = const
Jns mocrosiHHOrO TOKA q = It
322 VYcnoBust CylecTBOBaHUS JIEKTPHUUECKOTO TOKA.
o Hanpsokenne U u O/IC E
3akoH OMa AJ1d y4acTKa LEeMu:
3.2.3 I = v
. . - R
DNeKTpruIecKoe COTPOTHUBIICHNE. 3aBUCUMOCTH
COMPOTHUBIICHUS OJHOPOJHOTO MPOBOJHUKA OT €ro JUIMHBI U
324 cedeHwus. Y IebHOE COMPOTUBIIEHNE BEIIECTRA.
2. l
R=p<
P
3.2.5 Hctounuku Toka. 3/]C ucTouHmka Toka:




ACTOpOHHPIXCPUI

E =
q

BuyTpeHHee conpOoTUBIIEHHE HCTOYHUKA TOKA

3.2.6

3akon OMa a1 MoHOU (3aMKHYTOM) anekTpuueckor nenu: E

= IR + Ir, oTkyzna

3.2.7

[TapamiensHoOe COeTMHEHNUE ITPOBOHUKOB:
I=I1+12+...,U1=02=...,
1 1 1

=—+—+..
Rnapaml Rl RZ

HOCJ'IC,Z[OBEITGJ'ILHOG COCAUHCHUC ITPOBOAHUKOB:
U=U1+02+..,11=12=..,
RHOCJ'[ - Rl + R2+ .

3.2.8

Pa6ora snexrpuueckoro toka: A = [ULt.
3akon Jxxoynsa — Jlenma:
Q =I%Rt

Ha pesucrope
UZ
R:Q=A =12Rt=IUt=7t

329

MOHIHOCTB SJICKTPUYICCKOT'O TOKA:

A4
P=— =IU

At Ar—d
TemnmoBast MOIIHOCTB, BBIAEISIEMAas HAa PE3UCTOPE:




-
e

L."

P=PR=—7=IU
R
MOIHHOCTB HCTOYHHUKA TOKA:
Ad_
B=—= =EI
At

CBoOosHBIE  HOCHTENM  DJIEKTPUYECKHX  3apsiioB B

32.10 MPOBOJHMKAX.  MexaHu3mMbpl  NPOBOJAMMOCTH  TBEPIBIX
o METAJUIOB, PACTBOPOB M pAaCIUIABOB 3JIEKTPOJIUTOB, Ta30B.
[TonynpoBoanuku. I1oynpoBOJHUKOBEIN U0
3.3 MATHUTHOE ITIOJIE
MexaHnyeckoe B3aMMOJICHCTBHE MarHUTOB. MarHutHoe mouie.
Bekrtop MmarHuTtHONM wmHAyKuuu. IlpuHnun cynepno3uuuu
MarHUTHBIX MOJEH:
331 B =By + By+...
JluHuM WHAYKUMM MarHutHoro mnojs. KaptuHa nuHuUi
WHIYKIIUU MarHuTHOTO OJIst MOJIOCOBOTO 51
MOIKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB
OneiT Opcrena. MarHuTHOE 1OJIE TPOBOJHUKA C  TOKOM.
332 Kaptuna nuHMA WHAYKIIUK MAarHATHOTO TOJS JIJIMHHOTO
o MPSIMOTO MPOBOAHUKA M 3aMKHYTOI'O KOJBIEBOIO MPOBOAHUKA,
KaTYIIKA C TOKOM
Cuna Amnepa, e€ HanpaBJIeHUE U BEJINYNHA:
F, = IBlsina
3.3.3 |, rae o — yroj Mexay HalpaBJIEHUEM IPOBOJHUKA U BEKTOPOM
B
Cuuta JlopeHna, e€ HanpaBJIeHUE U BEJIMYNHA:
Fnop =1 q | vBsina
334

IJIe 0. — YTOJI MEKY BEKTOpaMHU




-

B

. Z[BI/I)KGHI/IG SapH)I(eHHOfI JacTuibl B OJHOPOAHOM MAIrHWUTHOM
II0JIE

34

OJIEKTPOMATHUTHAA MH/TY KA

IToTok BCKTOpa MarHUTHOM WHAYKOHUU:

® = B,S = BScosa

34.1
34.2 SABnenue anekTpoMarHuTHON UHAYKIMHU. DC nHayknuu
3aKoH 3JIeKTpoMarHuTHOW nHaykuuu dapanes:
AD
343 E = :—(I:l;
At Af—30
{3\%'1?'
[
( 2 <)
O/1C uHAYKIMU B IPSIMOM ITPOBOJAHUKE JJTUHOM |,
JBUKYIIIEMCS CO CKOPOCTBIO
v
344
(wlD

B OJTHOPOJTHOM MarHuTHOM ToJje B:
| E; |I= Blvcosa

, TJIe 0. — YyTOJI MeX1y BEKTOpoM B 1 Hopmaiibio

n

K IINIOCKOCTH, B KOTOpOﬁ JIC)KAT BEKTOPHBI




; €CIIN
l
1
B
, U
v
TO
| E; |= Blv
3.4.5 [IpaBuo Jlenna
NHAyKTUBHOCTS:
L= ()
1
34.6 |,umm®=LL
Camonnnykuus. S/1C caMOMHIYKIIUY:
Al
o W
—0
OHeprus MarHUTHOTO TOJIS KaTYHIIKU C TOKOM:
LI?
347 WL = T
3.5 DJIEKTPOMATI'HUTHBIE KOJIEBAHUW S 11 BOJIHBI
3.5.1

Konebarenbupiii  koHTyp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE

KoJieOaHUs B U€ATHHOM KOJIeOaTEThbHOM KOHTYpE:




[ q(1) =G, sin( et +@p)

11[?:] =g, = g, cos( wt+qy) =1 cos(at + )

®opmyna Tomcona:

T =2nVLC
, OTKyJla
21 1
w=—=—
T LC

CBs3b AMIUIMTYBI 3apdaa KOHACHCATOpa € aMHHHTYIIOfI CHIJIbI
TOKa IIpH CBO6OI[HBIX QJICKTPOMAaruuTHBIX KoJIEOaHHUAX B

UeaIbHOM K0JIeOaTeIbHOM KOHTYpE:

Qe = —

C}

3aKOH COXpaHEHHS SHEPTHMH B HACAIHHOM KOJIEOATEIHLHOM

357 KOHTYpE:
3.5.3 BhIHyX1eHHBIE 3]IeKTpOMarHuTHbIE Kosiebanus. Pe3onanc
[lepemennniii Tok. IIponsBoacTBO, nepenada M morpedieHue
JIEKTPUYECKON SHEPTUU
w24 cuvt LI cul_ LI’
+ = mx = M= — const.
2 2 2 2
CBolicTBa JIEKTPOMAarHUTHBIX BOJIH. B3aumHas opueHTanus
BEKTOPOB B JIEKTPOMAarHUTHON BOJIHE B BaKyyMe:
3.5.5 - e
E1lBlc
15.6 lkana AIIEKTPOMAarHUTHBIX BOJIH. IIpumeHeHue
o AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
36,1 [IpssMonuHENHOE pacIpOCTpaHEHHE CBETa B OJHOPOJHOMU
o cpene. Toueunslil ucToyHUK. JIyd cBera
3aKOHBI OTPAKEHUS CBETA.
3.6.2

a=p




ofp

LSS

3.6.3 [TocTpoenne n3o0paxeHU# B IMIJIOCKOM 3epKaje

3aK0HBI IMPECIOMIICHUA CBETA.

[Ipenomnenue cBera:

nysina = n,sinf.

AOCONIOTHEIH MMOKa3aTelIb MpCIIOMJICHU A

C
Nage = ;

OTHOCHUTENLHBIN ITOKAa3aTelhb IMpCIIOMJICHUA:

n, 1
n = — = —
3.64 oTH T T v,

Xoq JIydel B pU3Me.
1"1 = 1'2 - .”'1}.1 = .”'2}.2
CooTHOIIEHNE YacTOT U COOTHOIIEHHWE JUIMH BOJH IIpH

Mepexo0/ie MOHOXPOMATHUECKOIO CBETa Yepe3 rpaHulIly paszesa

ABYX OIITUYCCKUX CPCU:

ny<n H,

ny

3.6.5 %p

[lommHOE BHYTpEHHEE OTpaXkKeHNE.

HpCIICJIBHHﬁ YroJi MOJIHOTO BHYTPEHHETO OTPAKCHUSA:

. 1 n;
Sinay, = =—
Noru nq




3.6.6

C06HpaIOH_[I/Ie N pacCCUBAOIIMNE JIMH3BI. Tonkas mH3a.

DOKYCHOE PACCTOSIHUE U ONTUYECKAs CHJIa TOHKOW JIMH3BI:

3.6.7

®opmyJia TOHKOH JIMH3bL:

Ul -
=
el

VBenuueHue, 1aBaeMoe JTHH30i:
h |f]
d

F\ h
f

W

B ciyuae paccenBaronieit JMH3bI:

3.6.8

1
D0O=F =—0,
D

o h 1fl 1

H d

Xox myda, IpOMEANIEro JIMH3Y MO IPOU3BOJIBHBIM YIJIOM K
e€¢ rmaBHOM onTuyeckod ocu. IlocTpoenue u3z00paskeHUM
TOYKH M OTpe3Ka MpSAMON B COOMpAIOIIUX M PACCEUBAIOIINX

JIMH3aX U UX CUCTEMax

3.6.9

CDOTO&I'IHapaT KaK ONTHYECKUM HpI/I60p. I'ma3 xak onTuyeckas




CUCTEMA

3.6.

HNurtepdepennus cBera. KorepeHTHbIE HMCTOYHHUKHU. Y CIOBHS
HaOII0ACHUS MaKCUMYMOB u MHUHHMYMOB B
UHTEPPEPEHIIMOHHON  KapTHUHE OT  JIBYX  CHH(]Aa3HBIX

KOTCPCHTHBIX UCTOYHUKOB:

2.
MAKCIIMYMBI — A=2m =, M= 0,£1,£2, 3,

e

y)
MITHIIMYMEI — .-J.={2m+1_]:, m=0,£1,+2 +3

e

3.6.11

Hudpakus csera. JudpakinuonHas pemeéTka. Y CIOBUE
HAOJIIOJICHUST  TJIABHBIX MAaKCHMYMOB IIPH  HOPMAJIbLHOM
MaJeHU MOHOXPOMAaTHYECKOro CBETa C JJIMHOM BOJHBI A Ha

peméTKy ¢ nepuoaom d:

dsing, =mA,m=0,+/-1,+/-2,+/-3,...

3.6.12

Jucnepcus ceera

KBAHTOBAA ®U31KA

4.1

KOPITYCKYJISIPHO-BOJIHOBOU Y AJIN3M

4.1.1

I'mnoteza M. Ilnanka o kBantax. ®opmyna I[1nanka: E = hv

®ortonbl. JHeprus poToHa:

E=h _he _
= v—/l—pc

Nmnynse ¢poToHa:

®dororpdext. Onbrter A.I'. Ctonmerosa. 3akoHsl poTodddhexTa

VYpaBHenue DitHiuTeitHa 11t poToaddexra:

ECl)OTOHa = ABbIXOAa + EKI/IHmaJC'




riue,

hc
Ecl)OTOHa =hv = 7!
hc
ABbeoaa = hv}cp = 1
Kp
2
mv~max
Exuumax = 2 = eUsyy

JlaBiieHue cBera.
JlaBneHue cBeTa Ha MOJHOCTHIO OTPAXKAIOIIYIO TOBEPXHOCTh U

Ha MOJIHOCTBIO IMOIJIomaroyro OBEPXHOCTH

4.2

OU3NKA ATOMA

4.2.1

HnaHeTapHaﬂ MOJCJIb aTOMa

4.2.2

[Tocrynater bopa. U3nydyenue u mornomeHue (GOTOHOB IMPHU
Iepexo0/ie aTOMa C OJJHOTO YPOBHS SHEPIUH HA JPYroii:

hv _ e _ [E, —E

[ -

m
“mm

423

JIuHeiyaTble CIEKTPHI.

CrexTp ypoBHEH 3HEpPruu aToMa BOJIOpPOJIa:

—13,63B
E, =222 4123, .

n*

43

OU3NKA ATOMHOI'O S/IPA

4.3.1

Hyxnonnas moxpens sigpa [eitzenbepra — MBanenko. 3apsin

sapa. MaccoBoe 4HuCIIo sapa. H3oTombl

4.3.2

PannoakTUBHOCTB.

Anbda-pacnam:

A A4 14
X—>5Y+;He




bera-pacnan.

DNEeKTPOHHBIN B-pacna:

A A 1] -~
X Y + je+v,
[TosutponusIii B-pacnan;
A A 0=, .,
SX Y + jE TV,

l'amMmma-uznydenue

3aKoH PaanuOaKTHUBHOI'O pacliaza:

-t
N(t) = Ny % 2T

433
ITycts m — Macca paguoakTUBHOIO BeniecTsa. Toraa

-t
m(t) =mgy* 2T

434 Snepubie peakuuu. JleneHue u CUHTES lIep




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. ®uzuka. 10 kinacc : 6a30BbIN U yrayOJIeHHBIM YPOBHU : yueOHUK / A. B.
I'paués, B. A. [loroxes, A. M. Caneukui, I1. FO. bokos. - 8-¢ u3z., crep. -
Mockaga : [IpocBemenue, 2022. - 463, [1] c. : ui., UB. WiI., TabJ.

2. ®dwusuka. 11 kiacc : 6a30BbId U yrayOJIEHHBIN YPOBHU : yueOHUK / A. B.
I'paués, B. A. [loroxes, A. M. Caneukui, I1. FO. bokos. - 9-e u3z., crep. -
Mockaa : [Ipocsemienne, 2022 (Mocksa). - 462, [1] c. : ui., Tab1.

3. @wusuka. 10-11 kmaccel : 3a1ayHuK : yuebHoe nocodue : 12+ / A. IL.
PeimkeBuu. - 27-e u3n., crep. - Mocksa : [Ipocsemenue, 2023. - 188 c. : ui.,
TadJ1.

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1. ®enepanbhblit 3akoH 0T 29 nexadbps 2012 r. Ne 273-d3 «O6 ob6pazoBanuu B
Poccniickont @enepanun»;
2. GenepanbHblii TOCYAAPCTBEHHBI 00pa3oBaTEIbHBIN CTaHIAPT OCHOBHOIO
obmero oOpazoBanus (yTB. mpukazoM Munnpocsemienus Poccun ot 31 mas
2021 r. Ne 287) (mamee — ®I"OC O0O0);
3. @enepalbHbIil  TOCYIAPCTBEHHBINH 00pa30BaTEIbHBIN CTaHIAPT CPETHETO
oO1ero oopazoBanus (yTB. mpukazom MuHoOpHayku Poccuu ot 17 mas 2012
r. No 413 (manee — ®I'OC COO);
4. Tlpukaz Munnpocsemenus Poccun ot 05 nHoa0ps 2024 r. Ne 769 «O6
YTBEPXKICHUM  (PefepaibHOTO TEepedHs y4eOHHMKOB, JOMYIIEHHBIX

HUCIIOJIB30BaHHIO Ipu pcaji3anuu HUMCIOIIHUX rocyaiapCTBCHHYIO

aKKpEeIUTalUI0  00pa30BaTENBHBIX  IMPOTpaMM  HAYaJLHOTO  OOIIETo,
OCHOBHOTO OOIIEro, cpeaHero oOimero o0pa3oBaHus OpTraHU3aAIUsSIMH,
OCYIIECTBJISIONMMUA  00pa30BaTEIbHYIO JIEITEIbHOCTh, W YCTAHOBIICHUU
NPEeNeNbHOTO  CPOKa  HCIOJB30BAHUS  HMCKIIOYEHHBIX  YYCOHHKOB
pa3paboTaHHBIX B KOMIUIEKTE ¢ HUMH YU4€OHBIX TTOCOOUI;

5. CuctemMa OIIGHKM JOCTIDKCHHWHA ITUTAHUPYEMBIX TPEIMETHBIX PE3YJIbTaTOB
OCBOCHHS ydeOHOTO mpeamera «DU3HMKa» : METOIUYECKUE PEKOMEHIAINH /
M. 1O. Jdemunosa, A. IO. Ilentun. — M. : ®I'BHY «MHCcTUTYT cTparerun

pasButus obpaszoBanus», 2023. — 99 c.: mi1. — URL: https://edsoo.ru/wp-
content/uploads/2023/12/mp _oczenka fizika.pdf




HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. Ilnardopma «Chepym». https://www.sferum.ru
2. Tlnardopma «Pemry OI'D/EI'D9». https://ege.sdamgia.ru/
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