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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHHM W TpeOOBaHUN K pe3yibTaTaM OCBOEHUS
OCHOBHOHM o0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W Konnenun
npenojiaBanus yueObnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AIUAX
Poccuiickoit ~ ®denepanuy,  pealu3yIOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHUE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCJIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ Y4€TOM MEXIPEIMETHBIX UM BHYTPUIIPEIMETHBIX CBS3EH,
JOTMKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke ma€T NpeacTaBIECHUE O LENAX, COJEpPKaHUH, OOLen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS W Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yuebHoro npeamera «Duznka» Ha yriyOoJIEHHOM YPOBHE.

N3yuyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEaM30BaTh
3a/layu MPO(PECCUOHAILHON OpPHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUU IS
MPOSIBJICHUSI CBOMX HHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaKJIbIM
OoOy4JaromMmMcsi, KOTOpble HEOOXOAMMBI JJIA MPOAODKEHUS 0O0pa3oBaHMs B
opraHu3anusx NnpodecCUOHATLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B nporpamme 1m0 (QusMke ONpENensioTCs IUIAHUPYEMBIE Pe3yJbTaThl
OCBOEHUS Kypca (PU3MKU Ha YPOBHE CPEIHEr0 OOIIEro o0pa3oBaHusl: JIUUYHOCTHEIE,
MeTanpeIMeTHbIe, MNpeaMeTHble (Ha  yriyOin€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCS, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHUs Ha
yrayOJn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/AESITEIIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gpu3rKe BKIIOYAET:

IUIAaHUPYEMBIE pe3yJIbTaThl OCBOCHMSI Kypca (QU3UKKM Ha YyriayOiaEéHHOM
YPOBHE, B TOM YHCJIE€ TIPEAMETHBIC PE3YJIbTATHI IO T0/1aM 00YUYEHUS;

coziepkanue yueoHoro npeamera «dusuka» no rogam o0ydeHus.

[Iporpamma 1o ¢u3UKE HUMEET NPUMEPHBIM XapakTep M MOXKET OBITh
WCITOJIb30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX IPOTPaMM.

[Iporpamma mo ¢u3rKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
NPEAOCTAaBIsICT BO3MOXKHOCTH JJISI pealiu3allid  Pa3JIMYHBIX METOAUYECKUX
MOJXO/0B K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTyMas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHu’ 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3UKH — CHCTEMOOOPa3yoInii
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX IIPEIMETOB, TOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JexaT B OCHOBE IIPOLECCOB M SBJICHUM, H3y4aeMbIX XHUMHEH, OHUOIOTHEH,
busngeckoir reorpadmeir u actpoHommen. lcmonp3oBaHWE W AKTUBHOE
npUMEHEeHHEe (U3NYECKUX 3HAHWM OMPENeNUIO XapakTep U OypHOE pa3BUTHE
pa3HOOOpPa3HBIX TEXHOJOTMH B cdepe SHEpPreTuKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, IIOJIy4EHMsS] HOBBIX MaTEpUaJOB C 3aJaHHBIMU CBoOWcTBamu. M3yueHue
(¢U3MKM BHOCUT OCHOBHOM BKJaa B (OPMUPOBAHHE €CTECTBEHHO-HAYUHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHH MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

B ocHOBY Kypca (u3uKN Ha ypOBHE CpPETHETO 00I1Iero 00pa30BaHus MOJI0KEH
PSAI UAEH, KOTOPBIE MOKHO pacCMaTPHUBAaTh KaK IPHUHIMIIBI €r0 MOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepuai U3 BCEX pa3lesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJTACCUYECKO, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoen zenepanuzayuu. B cooTBeTcTBUM C HEMl Marepuasl Kypca (HU3MKU
o0beMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYpPHBIX YPOBHSIX MaT€pHH, BEIIECTBE W
noJie.

Hoea zymanumapusayuu. BEE peannsanys NPeaIosiaracT HCIOJIb30BAHKE
TYMaHUTapHOTO MOTEHIHala (U3MYECKON HAayKH, OCMBICICHHE CBS3M Pa3BUTHUSA
¢uzukn ¢ pa3BuTHEM OOIIeCTBa, a TaKkKe C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TpOOIeMamu.

Hoea npuknaonon nanpaeiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEAIOoaraeT 3HaKOMCTBO € IIMPOKUM KPYI'OM TEXHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHME YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JIIEMEHTOB
COJEp)KaHUs, TMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO NPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€30M1acCHOCTH.

OcBoeHME cojiepKaHUs MTPOTPAMMBbI 1O (PU3UKE JOJHDKHO OBITH MTOCTPOCHO HA
NPUHILIUAINIAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. g ¢usmku peanuzanus 3THX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUM CAMOCTOSITEILHOTO YKCIIEPUMEHTa KaK
MOCTOSTHHO JIeHCTBYyIOIIero Qaxkropa ydeOHoro mpouecca. g yrmyOiaéHHOro
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHMYECKOTO SKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATIBHBIE YUYCHWUYECKHE ONBITHI TMPU W3YYCHHH HOBOTO
MaTepuana, JabopaTtopHbie paboThl U PabOTHI MpakTUKyMa. [Ipu 3TOM BO3MOYKHBI
7Ba crocoba peanu3anudyd (QU3MYECKOrOo TMpakTHKyma. B mepBoMm ciydae
MpaKTUKyM mpoBoauTcs 6o B koHie 10 u 11 knacco, 1ub0 mocie nmepBoro u
BTOPOr0 TOJIYTOJUH B KaXJIOM M3 3THX KjaccoB. BTtopoilt cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIAOOpAaTOPHBIX pPabOT, KOTOpHIE
MPOBOJAATCS B Mpoliecce u3ydeHus paszaena (temsl). Ilpu stom mox pabortamu
MPaKTUKyMa TTOHMUMAETCsl CaMOCTOSITEIbHOE HCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHUYECKOrOo DKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Brioop
TEMAaTUKH JJIS 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH OYPOUHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJaJIcHUE OOYyYarOUIMMHUCS YMEHHUSIMU MPOBOJUTH TPSIMBIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIIMUYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEAJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PacYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM 11 pacy€THBIX 3a7a4 MPUOPUTETOM SBIISIFOTCS 3aJa4M C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (PU3MUYECKOU MOJENbIO, TO3BOJISIONINE MPUMEHSTh
M3YUYCHHbIC 3aKOHBbl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliesia Kypca, Tak U
UHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3nienoB. /(s kayecTBEHHBIX 3ajiay
MPUOPUTETOM SABJISIIOTCSL 3aJaHUsl Ha OOBSICHEHWE/NpeIcKa3aHue MPOTEKaHUS
bu3MYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOyoIIre BbIOOpa
(bu3nYecKoi MOJIENH ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalbHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (UMK YIIIyOJaEHHOTO
YPOBHSI HAa YPOBHE CPETHEr0 O0IIero 00pa3oBaHUs JOJKEH U3Y4YaThCs B YCIOBUIX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHUE Ui BBIMOJHEHHUS YKa3aHHBIX B IporpaMMme IO
(bU3MKEe YYEHUYECKUX ONBITOB, JIADOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanionHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUYUBAET IOCTAHOBKY
MEePEYUCICHHBIX B TMporpamMme Mo (U3UKE KIIOYEBBIX JIEMOHCTpAIMN s
WCCJICNOBAHMUS  M3y4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMECHCHUI.

JlaGopaTopHoe 00OpynOBaHHE MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcss B BHJIE TEMAaTHUYECKUX KOMILJIEKTOB M OOECIEUUBAETCA B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TeMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOPATOPHUH.

OCHOBHBIMHU HEJIIMHU U3yUeHUsI PU3UKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMHpOBaHUE WHTEpPECa € CTPEMJICHUS OOYYaromMXCs K HaydHOMY
W3YYECHHUIO TPUPOJBI, PaA3BUTUE UX HMHTEIUICKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEII;

pa3BUTHE TPEACTABICHUN O HAy4YHOM METOJie MO3HaHUs U (HOpPMHpPOBaHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMHEpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yUYeHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMHpoBaHUE YMEHUM OOBSCHATD SIBJICHUS C UCIIOJIB30BAHUEM (DU3UUECKUX
3HAHUUW U HayYHBIX JOKa3aTEIbCTB;

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

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cdepax  Oyaymiei
npoecCHOHANBHON  JESTENBHOCTU, CBSI3aHHBIX C (DU3HMKOM, TOJArOTOBKA K
JanbHeeMy 00y4eHUI0 B 9TOM HaIlPaBJICHHH.

JlocTikeHrne 3TUX Lelield 00ecrneurnBaeTcsl peleHueM CIEAYIOIUX 3a1ad B
npoIiecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO OOIIEero 00pa3oBaHUs:

MpUOOpPETEHNE CUCTEMBI 3HAHUN 00 00IUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSX,  BKJIIOYAs  MEXaHUKY,  MOJEKYJSpHY0  (U3HKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKH;

dbopMupOBaHUE YMEHUM TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIsi OOBICHEHUS
bu3nYecKuX SBICHUNW B MPUPOAE M ISl NMPUHATUS TPAKTUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB pEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nuecKoil MOJEINbI0, 3a/1ad, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHe
dbuznyeckoil MoJeNd, aJleKBaTHOW YCIOBUSIM 3aJlaud, B TOM YHCJE 3ajay
WHXXEHEPHOT'0 XapaKTepa,

NOHMMaHuEe (U3UYECKUX OCHOB U TPUHIIUIIOB JEHCTBUS TEXHUUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPELY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
bU3MYeCKX HKCIEPUMEHTOB, aHaJIM3a M HUHTEpIperanud HHpopMaluuy,
OMpEICNICHNs] TOCTOBEPHOCTH MOJYUYEHHOTO PEe3yybTaTa;

CO3/IaHUE YCJIOBUM I PAa3BUTUA YMEHUU INPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH;



pa3BuTHE WHTEpeca K chepam nmpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ (pU3UKOM.

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

YpOoKH TPOBOAATCS C HMCIOJB30BAaHUEM CPEICTB OOyYEHUS W BOCIIHUTAHUS
HEHTpa oOpa3oBaHUs €CTECTBEHHO-HAYYHOM u TEXHOJIOTUYECKOU
HanpasiieHHocTer «Touka Pocray.

Ha uzyuenue pusuxu (yriyOna€HHBIH YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus orBoautcs 340 gacos: B 10 kmacce — 170 gacoB (5 4acoB B HENEII0),
B 11 kimacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennaraempiii B mporpamMmme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpOBEeNCHMUsI JTa0OPATOPHBIX pPabOT M OMBITOB C YYETOM HMHIWBHIYATbHBIX
0COOEHHOCTEN 00yYaroIUXCS.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTO O3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAs HayKa o npupojae. HayuHslit MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBJICHUM.

DKCIEPUMEHT U TEOpUs B Ipollecce MOo3HaHus npupoasl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1  m3MepeHusi (U3UYECKUX BEIMYMH (QHAJIOTOBBIE W IU(POBBIC
U3MEpUTENbHbIE PUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[lorpemHocT  u3MepeHuit  (usmyeckux  BenuuuH  (abconroTHas U
OTHOCHUTEIIbHA).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKA,
aOCOJIIOTHO TBEPJIOE TEJO, WJealbHAasl KUIKOCTb, HWACAIBHBIN Ta3, TOUYECUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusnueckas
TEOPUS.

Pons u mMecto ¢u3uku B (GOpPMHPOBAHUM COBPEMEHHON HAy4YHOM KapTHUHBI
MHUpA, B MPAKTUYECKOU JIEATCIHBHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomel, npaKkmuKym.

N3mepeHne cuiibl TOKAa W HANPSHKEHUS B LEMU IMOCTOSHHOTO TOKa MpPH
MOMOIIIY aHAJIOTOBBIX U IU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3NYECKUX BEJIMYHUH MPU MOMOIIY KOMIBIOTEPHBIX JATYMKOB.

Paznen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuéra.

[Ipsimast u oOpaTHast 3a71a4 MEXaHUKHU.

Panuyc-BekTop MaTrepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCHU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHuil U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHEHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IyTH MaTEPUATbHON TOUKU OT BPEMEHHU U UX
rpaduku.

CBobOonHOEe mMmaneHue. YCKOpeHue CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YTJOM K TOPU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH U
YCKOPEHHS MaTepUAILHON TOYKH OT BPEMEHU M MX TpaduKu.



KpuBosmHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JuHEWHas ckopocTh. [lepmom m vactora obOpareHus.
[leHTpocTpeMuUTENbHOE (HOPMAJIBHOE), KaCaTEIbHOE (TAHTCHLUAIBHOE) U IMOJHOE
YCKOpPEHHE MaTepUanbHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CHUIOMETP,
JIBUKCHHE CHApSIOB, LICTIHbIE, IIecTepéHYaTsle U peMEHHBIE TMepeaayH,
CKOPOCTHBIE JIU(DTHI.

Jlemoncmpayuu.

Mopgenb cucteMbl OTCYETA, WIUTIOCTpAIs KUHEMATHUYECKUX XapaKTEPUCTHK
JIBUKEHUS.

Crioco0bI ucCIeIOBaHMs IBUKEHUIA.

WnmrocTpanys npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUIN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnrogenue aABMKeHUS Tena, OPOLIEHHOIO MOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hanpasrienue cCKOpoCTH MPH IBHKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBanue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHeHHME IyTeW, TPAEGKTOPUM, CKOPOCTEH NBMKEHHUS OJHOIO U TOTO Ke
TeJa B pa3HbIX CUCTEMAaxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3ydyeHne HEpaBHOMEPHOIO JIBUKEHUS C IIEJIbIO ONPEENICHUsT MTHOBEHHOU
CKOPOCTH.

N3mepenne yckopeHusi Mpu MpsSIMOJIMHEHHOM PAaBHOYCKOPEHHOM IBM)KEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JBUKEHUU.

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

N3yuenne nBWXKEHUS Tejla, OpPOIIEHHOrO0 TrOpu30HTalbHO. I[IpoBepka
TUIOTE3bl O TPSIMOM MPOMOPLHMOHATBHON 3aBUCMMOCTH MEXKIY JalbHOCTBIO
noJiéTa U Ha4aJIbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBUKEHHUSI Tella MO OKPYXKHOCTU C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Iepuojaa oOpalieHUs] KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuepumanbsHbeie cuctemsl orcyéra. [lpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiiuy CUil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TSITOTEHUS. OKBHBAJICHTHOCTh TIPAaBUTALMOHHON U
WHEPTHOW MAaCCBHI.

Cuna tsbxkecTd. 3aBUCHMOCTh YCKOPEHMSI CBOOOJHOTO MaJIeHUSI OT BBICOTHI
HaJ IOBEPXHOCTHIO IUIAHETHI W OT reorpaguueckod MUpoThl. JIBHXKEeHUE
HEOECHBIX TN U UX CIyTHUKOB. 3akoHbl Kerepa. [lepBas kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec tema, aBmxymierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUjla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU JABUKEHUU TEla B
JKAJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBHKCHUSL.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMI OTHOCUTENIBHOCTH.

KaueHne IByX LHMIMHAPOB WM INAPOB PA3HOM Maccel C OJIWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHEHHME  pPaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Tely CHI €
IIPOU3BEACHUEM MACCHI TEJIA HA €r0 YCKOPEHUE B MHEPLUAIBHONW CUCTEME OTCYETA.

PaBeHCTBO cHl, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3Mepenune macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CHJI TPEHHUSI ITOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMuUKyMm.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI IPU JBMXKEHUHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BpPEMEHHM JBUKEHHS Opycka Io
HAKJIOHHOU INTIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAaccChl.



HccnenoBanre 3aBUCUMOCTH CUJI YNPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT uX JAehOopMaIIHH.

N3yueHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MEPEKUHYTON yepes
JETKuit OJIOK.

N3mepenne kodpduimenta TpeHHs MO BETUYMHE YIIIOBOro KoddduimeHTa
3aBucumocty F,(N).

HccnenoBanue nBKeHUS 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 CHIIbI OTHOCUTEIBHO OCH BpaimieHus. [lmeuo cuibl.
CnoxeHue cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHIITEWH,
CTPOUTEIIbHBIN KpaH, peléTyaTble KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKyM.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl cOXpaneHusn 6 MexaHuxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUAIbHBIX TOUYEK. LleHTp macc
CUCTEMbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

WMy nbe cUilbl 1 ©3MEHEHUE UMITYJIbCca Tela.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE OBHKEHUE.

MomeHT umiynbca MarepuanbHOM TOUkM. [IpeacraBieHue O cCoOXpaHEeHUU
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

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

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOUYKH. Teopema 00 W3MEHEHHH
KMHETUYECKOW YHEPTUU MATEPUATIBHOU TOUKHU.



[loTeHnManbHBIE W HENOTEHUMANbHbIE CuUibl. [loTeHumaneHass >HEprus.
[TorenuuanbHast SHEprUs ynpyro aepopmupoBaHHON npykuHbl. [loTeHIMampHas
DHEPIus Tela B OJHOPOJHOM TIpaBUTAUMOHHOM Imone. [loTeHuumanbHas sHeprus
TeJla B IPABUTALMOHHOM I10JI€ OJJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKasi CKOPOCTh. TpeThs KocMuYecKasi CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOM SHEPTHUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHre bepHy/UIM U1 HMIEaIbHOM JKUIAKOCTU Kak CJIEACTBUE 3aKOHA
COXpaHEHUS MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCcTpoMCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA IHCTOJET, THPOCKOI, (PUIYpHOE KaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOIHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia Mpu COBEPIICHUN PaOOTHI.

B3auMHbIe mpeBpalieHUs] KUHETUYECKOM W MOTEHUHUAIBHOM SHEPIHi IIpH
JEWCTBUU HA TEJIO CWIIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

W3mepeHne nMiryiibca Teiia o TOPMO3HOMY IIYTH.

W3mepenune cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJAECUCTBUM.

N3MepeHne KHHETUYECKON IHEPTUU TEJIa 10 TOPMO3HOMY Iy TH.

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

Onpenenenue padOThl CHIIBI TPEHHS] TP JABMXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Paznea 3. MosekyasipHas pu3uKka U TEPpMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ombiTHOe oOocHOBanue. Jluddysus. bpoyHOBckoe nBKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YaCTHUL] BellecTBa. Monenn CTpOeHHs Tra3os,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



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

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uamepenus. I[llkama
temneparyp Llenbcus.

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

["azoBpie 3akoHBl. YpaBHeHue MenneneeBa—Knanelipona. AOconroTHas
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJCabHOM Tra3e C I[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MIPE/ICTaBIICHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p  MEXIOy [JaBICHHEM U  CPEIHEH KUHETUYECKOM  3HEepruei
NOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJIEaJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAILHOTO ra3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETUYECKOM SHEprue MoCcTynaTeaIbHOro TEIIOBOTO IBUKEHUS €€ YaCTHII.

TexHH4eCcKrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHue HaHOMATEPUAIIOB.

Jlemoncmpayuu.

Mopenu IBUXKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxuakocTen.

Mogens onbita lltepHa.

[IputsxeHre MOJIEKYJI.

Mopenu KpucTaqIm4ecKuX penieTox.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii sxcnepumenm, nadopamopnsie padomul, npaKmuKym.

HccnenoBanne Tmpolecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS TIPH
TEII000MEHE MEXKTy TOpsiuei U XOJIOAHOM BOIOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHJAOBAHO MCIOJIb30BaHUE
urdpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHOTro mpoiiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckas (TJl) cucrema. 3amaHue BHEIIHMX YCIOBUM IS
TEPMOJIMHAMUYECKOW CUCTEMBbI. BHENIHNE U BHyTpEeHHHE napaMeTpshl. [lapameTpsl
TEPMOJMHAMUYECKON CHUCTEMBbl KaK CPEJIHUE 3HAYEHHUSI BEIUYWH, OMUCHIBAIOIINX
€€ COCTOsTHME Ha MUKPOCKOITUYECKOM YPOBHE.



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

Mopens uaeanbHOro ra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMI:
ypaBHeHHEe MenpaeneeBa—Kianeiipona u BbIpaX€HUE ISl BHYTPEHHEH SHEPTHH.
VYcnoBusi IPUMEHUMOCTH 3TOW MOJENH: HU3KAasi KOHUEHTpAlWs YacTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEW SHEPTUU OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

Tennonepegaya  kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  3HEpPruu
TEPMOJMHAMHUYECKONM  cuUcTeMbl 0e3  coBepuieHus paboTel. KonBekuus,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YaelbHass W MOJISIpHas
TEIUTIOEMKOCTH BEHIECTBA. YpaBHeHHMe Maliepa. YaenpHas TEIUIOTAa CTrOpaHus
TormBa. Pacuér koiuuecTBa TEIUIOTHI Npu  Temionepenade. l[lonstue 006
aauabaTHOM TIpoIiecce.

[lepBblidi 3aKkOH TepMOAWHAMHKU. BHyTpeHHsAss »sHeprus. KomnmnuectBo
TEIUIOTBI W paboTa Kak MeEpbl  W3MEHEHUS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoili 3ak0OH TEpMOJMHAMHUKHA JI1 PABHOBECHBIX IIPOLECCOB: YEpe3
33IaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
eMHCTBEHHAs afanabara. AGCOIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJMHAMHMKHA JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TepeaTh TEIIOTY OT 0oJiee X0JIOJHOTO Telia K 0ojiee HarpeTomy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHumme! qeicTBus TertoBbix MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KIIJI. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThl MCMOJIb30BaHUS TEIUIOBBIX JBUTaTeNen. TemioBoe
3arps3HEHUE OKPYKAIOIICH Cpe/Ibl.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3CIbHBIA W KapOIOpaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTWIM3ALUSA «TEIJIOBBIX» OTXOJ0B C
MCIIOJIb30BaHUEM TEIUIOBOTO HACOCA, YTUIU3AIMS OMOOPTaHUYECKOTO TOIIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

W3menenue Temmneparypsl pu aanadbaTuyecKoM pacIIupeHUN.

Bo3gymHoe orauso.

CpaBHeHME yAETbHBIX TEIUIOEMKOCTEH BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aguabaTHOrO mpoiiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmukym.

N3mepeHnne yaenbHON TEMII0OEMKOCTH.

HccnenoBanue npouecca OCTbIBAaHUS BEILIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBSA3M DHEPTHM MEKMOJIEKYJSIPHOTO B3aUMOJCHCTBUS H
TEMIIEPATYPbI KATICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHAeHcamwms. lcmapeHne W KuIleHWe. Y AelbHas
TEIJIOTa Mapoo0pa30BaHU.

HacblllileHHbIE W HEHAcChIllEHHbIE Mapbl. KadyecTBEHHas 3aBUCHUMOCTD
IJIOTHOCTH W AABJICHUS HACBIIMIEHHOTO Mapa OT TEMIIEPATyphbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. [lmaBieHne W Kpuctaimm3anus. YJelbHas TEIUIOTAa IUIABJICHUS.
CyOnumarnmusi.

Hedopmanuu tBEpOro Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacimpeHue KUIKOCTEH M TBEPIBIX Tell, 00bEMHOE U JIMHEWHOE
paciipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUUMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B Pa3zoBbIX MEPEX0Oax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHocTHOEe HaTsDKeHHE. K03 (UIIMEHT MOBEPXHOCTHOTO HATSKEHUSI.
Kanumsipasie sBienus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

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

Jemoncmpayuu.

TermioBoe paciupeHue.

CBoiicTBa HACHIIIICHHBIX TTAPOB.

Kunenune. Kurnenue mpy noHM>KEHHOM JIaBJICHUM.

N3mepeHure cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMNBITH C MBUTbHBIMH TNIEHKAMH.

CmaunBaHue.



Kanumisipabie sBiaeHusI.

Mopaean HEHBIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKMUKyMm.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIBJIA.

N3ydeHne CBOMCTB HACBIIIEHHBIX MTapOB.

W3mepenne aOCOMIOTHOW BIaXHOCTH BO3JAyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3uirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOHra.

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

Paznen 4. JiekTpoauHamMuKaA.

Tema 1. dnexmpuueckoe none.

OnexTpuzanys Tel U €€ NPOsBICHMs. OJIEKTpUYECKHi 3apsan. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYyHPOBOIHHKHU.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHEHUS BJIEKTPUUYECKOTO
3apsna.

BsaumopaeiictBue 3apsanoB. Todeunsle 3apsaasl. 3akoH KyioHa.

Onextpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hanpsok€éHHocTh  anekTpuueckoro  mosisa.  [IpoOueiid  3apsa.  Jluauwu
HaIpsKEHHOCTH DJIEKTPUIECKOTO 1MOJsA. OJHOPOIHOE AIEKTPUUECKOE MOJIE.

[loTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO IT0JsA. Pa3HOCTH NOTEHLMAIOB U
HanpsbkeHue. [loreHinumanpHas SHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAIIOB ISl DJIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJIHOTO).

[IpuHIMIT CYyNIEPIIO3ULINY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoueunoro 3apsina. [lone paBHOMepHO 3apsbkeHHOU cdepsl. [lome
PaBHOMEPHO 3apsyKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JIMHUI HANpsHXKEHHOCTH D3TUX MOJEH U
HKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

IIpOBOAHUKH B DJIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3aPsI/IOB.

JIvdnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jlusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOpaA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locnenoBarensHoe coeMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHyKEHHOr0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETP, DIEKTpOCTaTHUECKas 3allluTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M IPUHLIAI JEUCTBUS AJIEKTPOMETPA.

DNEeKTpUYECKOE MOJIE 3apSKEHHBIX IIAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anekTpoctaTuueckoro reueparopa (Ban ne I'paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3AIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCaTopa OT IUIOLIAaH
IUIACTHH, PACCTOSIHUSA MEXAY HUMH U JUAICKTPUYECKON POHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

OneHka CHIT B3aMMOJICHCTBYS 3apSKEHHBIX TEJL.

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

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenne pa3HOCTH IIOTEHIIMAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIBHOM COCAMHEHNN KOHIEHCATOPOB.

HccenenoBanne pa3psaa KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 231eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBust CylnieCTBOBAHUSA IOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHMKH
toka. Hanpsikenue U u D1C é.

3akoH OMa i1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHBIICHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JUJIMHBI M IUIOIIAJW ITONEPEYHOIO CEUCHMS.
Y nenpHOE CONPOTUBIICHUE BEILIECTBA.

IlocnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBin€HHbIX ekTpuueckux meneil. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoyns—Jlenma.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAEIsieMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) JJIGKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
Kopotkoe 3ambIkaHue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHu4yecknue yCTpOMCTBA M TEXHOJOTHMYECKHWE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

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

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOLIAHN MOMEPEYHOr0 CEUEHU U MaTepHuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssmoe nzmepenne IJC. KopoTkoe 3aMbIKaHHE TaTbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHUIMATIOB MEXIY IMOJIIOCAMU MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomuol, npaKkmuKym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbsHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAMpsDKEHUS JJISI  JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejesia u3MepeHus ammnepMerpa (BoJabTMeTpa).

N3mepenne O/1C 1 BHYTPEHHETO CONTPOTUBJIEHNSI HCTOYHHUKA TOKA.

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

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIbI TOKA B IIEMH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HONM MOLIHOCTH MCTOYHHMKA TOKA OT CHJIbI
TOKaA.

Tema 3. Toku 6 pa3uunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJEKTPOHHAs
MPOBOJANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUS METAIOB OT
temnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CoOctBeHHass U IpUMECHast IIPOBOJIUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

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

OnekTpudeckuidi TOK B ra3zax. CaMOCTOSITENIbHBIA M HECaMOCTOSATEIIbHBIN
paspsan. Paznuunele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPHMEHEHHE: Ta30pa3psIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPBI: JHOJ,
TPAH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUIABKA AJIIOMHUHMS, SJIEKTPOHHAS MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTE BJIEKTPOIUTOB.

3akoHsbI nekTponnsa Papanes.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO31yXa.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

HaGmronenue anexTpoiusa.

N3mepeHne 3apsaa OTHOBAICHTHOTO HOHA.

HccenenoBanye  3aBUCUMOCTHM  CONPOTHUBIICHUS — TEPMOPE3UCTOpPA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTUKYM.

CrnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPELUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMUMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MYecCKuX BEIUYMH, NPOBEPKA MPEIJIOKEHHBIX THNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMAaTUYECKHUX  pazlenax «YUEHHYECKHH  HKCIIEPUMEHT,
nJabopaTopHbIe pabOThI, MPAKTUKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 10 kjacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmusie nonamus, C6A3aHHbBIE C U3YUECHUEM MEMO006 HAYUHOZ0
no3HanuA: SBJICHHWE, Hay4yHbId (akT, rumoresa, (pU3MUecKas BEIWYMHA, 3aKOH,



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

Mamemamuxka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboia, runepOosna, ux rpaguku U cBoWcTBa. TpUroHOMeTpUueckue (pyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKpYXaroulell cpenbl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA Ul  BBIPAOOTKM «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, IOBEPXHOCTHOE HATSKEHHUE U KAIIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHHME BEILECTBA, CTPOCHME aTOMOB U MOJIEKYII,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIy4YeHHE HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, KUJIKHE KPUCTAIIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, JIEKTPOIUTHYECKAS JUCCOIMAIINS, TaTbBAHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

TI'eozpagpus: BnaxxHOCTb BO3/yXa, BETPhl, 6apoOMeETp, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCTIOIh30BAaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUIBHUK, KOHIULMOHEP, TEXHOJIOTUH
IOJIyYEHUSI COBPEMEHHBIX MAaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOpPOB,
ra3opaspsAHbIE JIAMITBI, TOJIYTPOBOIHUKOBBIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3aumoneiicTBUEe TMOCTOSHHBIX MAarHUTOB W IMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUWMH. [IpyHIMO cyneprno3unuu
MArHUTHBIX NIOJIEH. JIMHUM MarHUTHON MHIYKIIUH.

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHUIIbI
B OJTHOPOJTHOM MarHUTHOM 1ojie. PaboTa cuisl Jlopenna.

MarunuTtHoe 1oje B BeuiecTBe. @eppOMarHeTUKy, napa- U AJUMaMarHeTUKy.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC IIPOHCCChI: IPHUMCHCHHUC

MTOCTOSTHHBIX MAarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHU, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.
Jemoncmpayuu.

KaptiHa 7uHHMA  WMHAYKOMM ~ MAarHATHOTO  TOJSL  [OJIOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

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

B3anmoseiicTBruE IBYX IPOBOJTHUKOB C TOKOM.

Cuiia Amrnepa.

JeiicTtBrue cuibl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HaOnronenue nBUAKEHUs MMyYKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENUCTBUS AIEKTPOUZMEPUTEIBLHOTO npubdopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, RPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJI MOCTOSTHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanue AeUCTBUS OCTOSSHHOTO MarHUTa Ha paMKy € TOKOM.

N3mepenune cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM Ha OCHOBE U3MEPEHNs CUIIBI AMIiepa.

Tema 5. InexmpomacHumnas uHOYKyYus.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IlOTOK BeKkTOpa MarHUTHON
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMArHUTHOM WHAyKiuu Dapajes.
Buxpesoe anektpuueckoe nosne. Toku Pyko.

OJIC mHAyKUMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylllka WHIYKTUBHOCTM B LENU IOCTOSIHHOTO TOKAa.
SBnenune camonnaykuuu. I1C caMOMHIYKIINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKHA C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHndeckue yCTpOWCTBA U TEXHOJOIMYECKUE ITPOLECCHl: MHAYKIMOHHAS
Me€4Yb, COJICHOWU/I, 3allIUTa OT JICKTPU3ALMU TEJI IPU ABUKEHUN B MArHUTHOM MOJIE
3eMJIH.

Hemoncmpayuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM UHTYKITUU.

Uccnenosanne 3aBucumoctd OJC UHAYKIUM OT CKOPOCTU W3MEHEHUS
MarHMTHOTO MOTOKA.



IIpaBuiio Jlenna.

[Tanenrie MarHuTa B aJJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue SIBICHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Onpenenenne MHIAYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS] CAMOUHAYKIINH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paznen 5. KoJsieOanus 1 BOJIHBI.

Tema 1. Mexanuueckue Kojiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

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

Ammutyna u ¢dasza kosebanuil. CBsi3b aMIUTMTYIbI KOJEOAHUN HMCXOMHOU
BEJIMYMHBI C aMILTUTYIaMU KOJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra koneOGanuid. Ilepuon ManbiX CBOOOJHBIX KOJIEOAHMIA
MaTeMaTU4eckoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxarouux kKonebanusx. BeiHyxaeHHbie konedanus. Pezonanc.
Pe3onancHas kpuBas. BinusHue 3aryxaHuss Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

TexHuyeckre yCTpoOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K0ae0aTeIbHOro ABMKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHUOJA MAJIbIX KOJeOaHUI rpy3a Ha HUTU OT
aMILTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuil U 3aBUCUMOCTH Meproa CBOOOTHBIX
KOJICOaHHI OT COTPOTHUBIICHHUS.

UccnenoBanne KojebaHUW TIpy3a Ha MAacCCHBHOM TIPY)KMHE C IEJbIO
dhopMupOBaHUsI MPEICTABICHUN 00 UICATBHOM MOJICNN MIPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS PHEPTUU MPU KOJICOAHUIX Tpy3a Ha MPYKUHE.

HccnenoBanue BoIHYKIECHHBIX KOJCOAHUIH.

Hab6mronenne pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyMm.



W3mepenune mnepuona CBOOOIHBIX KOJIEOAHMI HHUTSAHOTO W MPYKHHHOTO
MasITHUKOB.

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

M3yyeHue ABMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MasSITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTyXaIOMINX KOJIEOaHUI.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

KonebatenbHbiii KOHTYp. CBOOOJIHBIE 3JIEKTPOMAarHUTHBIE KoOJIOaHUS B
ucanpHOM KoJsiebaTenpHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsa KOHAEHCAaTopa C aMIUIMTYJOM CHIIbI TOKa B KOJIeOaTeTbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJEOAaTeIbHOM KOHTYpE.

3aryxarommue 3IEKTPOMATHUTHBIE Kosie0aHusl. BrIHYyX1€HHBIE
AJIEKTPOMAarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIIbI TOKA W HANpsDKEHUS NpU PA3IUYHOM (dopme
3aBUCUMOCTH MIEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LE€NM CHUHYCOMJAIBHOIO IEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiii  TpancopmaTop. Ilpom3BoacTBo, mnepeaadya W NOTpPEOJICHHE
IIEKTPUYECKOU SHEPTHH.

OKOJIOTUYECKHE PHUCKU IIPU IPOU3BOACTBE AeKTposHepruu. Kymberypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHHUYecKue yCTpONCTBA M TEXHOJIOTMUECKHE MPOLECCHI: ANEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, TMHUM JIEKTpOIepeiay.

Jemoncmpayuu.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTB 4aCTOThI CBOOOJHBIX KOJEOAHUIN OT MHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIM.

['eneparop He3aTyXaIOMIKUX IEKTPOMATHUTHBIX KOJICOAHUIA.

Mopenp 3IeKTPOMAarHuTHOTO TE€HEPaTopa.

BbIHyXI€HHbIE CUHYCOUJAIbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHAEHCATOpa.

VY CTpoiicTBO M MPUHIUIT AEUCTBUS TpaHCPOpMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

Nzyuenue tparnchopmaropa.

HccnenoBanre MEpEeMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIWHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnronenue 351eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunbie u
MPOJOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHHMYECKHX BOJH: OTpa)XeHHE, MpeloMieHHe, MHTephEepeHUUs H
T paKIms.

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

[ITymoBO€ 3arpsi3HEHUE OKPYKAOIIEH CPEMBI.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3JIyYEHHUS AJIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCcTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHnus u qudpakius.

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

[IpyHIMTBI paguOCBs3U U TeNeBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenegon, CBU-neup,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIMULIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnronenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepenunn u quppakind MEXaHUYECKUX BOJIH.

AKYCTUYECKHUI pE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHHE.

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

HccnenoBanne CBOWCTB DJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUe,
pesIoMJICHUE, TOSpU3anus, Tudpakius, UHTephepeHITUs.

Oo6napyxeHue nHGPaKpacHOTO U yIbTPAPHOIECTOBOTO U3TyUCHHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKmMuKym.



N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHnne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmukxa.

[IpsAMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd cBera.
To4yeyHbIl HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOMIOTHBIN MOKa3aTesb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLIECHWE [JIMH BOJIH NPU IMEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon myueit B mpusme. Jucnepcus cera. CIoXHBIM cocTaB Genoro cpera.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenapHblil yroiyl IOJIHOr0 BHYTPEHHErO
OTPaKECHMUS.

ColOuparome U pacceuBaroiiue JuH3bl. ToHkas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKas Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPaccTOsIHUSL TOHKOM c(epudyeckoil JHMH3bI OT €€ F€OMETPUM U OTHOCHUTEIHHOTO
IOKa3aTess MpeIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIMYECHHUE, TaBAEMOE JIMH30M.

Xoa Jy4a, MPOMIEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuueckor ocu. IlocTpoeHne wu300paKeHU TOYKM W OTpe3Ka MpsIMOM B
COOMPAIOIINX U PACCEUBAIOIIMX JIMH3AaX U UX CUCTEMAX.

Ontuueckue npudopsl. Paspemaromiast cnocodHocTh. [71a3 kak onrtuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmuss cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHUMYMOB B UHTEPGhEpPEHIIMOHHOU
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepsl Kkimaccmuecknx
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YcClIoBUE HaOIIOICHUS
[JIaBHBIX ~MAaKCMMYMOB IIpM MAaJA€HUM MOHOXPOMATHYECKOIO0 CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

ITonspuszanus caera.

TexHuueckue yCTpPOWCTBA MU TEXHOJOIMYECKUE IIPOLIECCHl: OYKH, JIyIIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue mpeaoMiIeHHs CBETA.

HabGnroaeHue noJHoro BHyTPEHHEro OTpakeHus. Mozellb CBETOBOJA.

HUccnepoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu Mukpockona, TeJIeCKona.

Hab6mronenune naTepepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHON PEIETKH.

Hab6nronenne nudpakiimoHHOTO CIIEKTpA.

HaOmnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu CBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO pacCTOSIHUS pacCEUBAIONTUX JIMH3.

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

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6monenue nudpaxiuu, nHTepEepeHInn 1 MOJISIpU3aIii CBETA.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINM JIa3epHOTO U3JIYyYEHHUS Ha IBYX IIEISX.

HaOmronenue nucnepcum.

Habmronenue u ucciaegoBanre 1u(pakiimoOHHOTO CIIEKTpa.

N3mepeHnune IrHbI CBETOBOM BOJIHBI.

[Tonydyenue cnekTpa U3ITy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIHOHHOM
PELIETKHY.

Pa3zges 6. OcHOBBI cIeIHAJIBbHOM TEOPUH OTHOCUTEIbHOCTH.

I'panuubl  NPUMEHMMOCTM  KJIacCMYecKoM  MexaHuku.  [loctynarsl
CIEUUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal.  I[IpeoOpazoBanusi  JlopeHa.
VYcioBue mnpuYMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHU U COKpAIICHUE JIMHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJIbCOM PEISATUBUCTCKON YaCTULIbl. DHEPTUS
MOKOSI.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCH: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YACTHIL.

Y4eHNYeCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Pasznea 7. KanToBas gusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBEeCHOE TEIJIOBOE M3JIydYeHHE (M3IydeHHE aOCONIOTHO YEPHOTO Tela).
3akoH cMmemieHus Buna. ['unoresa [1nanka o kBaHTax.

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Onwitel A. I'. CtoneroBa. 3akonsl poTodddekra. YpaBHEHHE
OunmTenHa 11 pororddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIGHHME CBETa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllyto moBepxHOocTh). Ombitel I1. H.
JleOeneBa.

BomHoBBIE cBOMCTBa yactull. Bonnel ne bpoird. Jnuna BosHbl e bpoins u
pa3Mepbl 00JacTH JIOKaIM3alUu JABWXKYyIIeWcsa dactuubl. KopmycKymispHo-
BOJIHOBOH Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEEeIEHHOCTEH
['eitzendepra.

TexHH4eCcKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTornemMeHT, (OTONATYMK, TYHHEIBHBI MHUKPOCKOIN, COJIHEYHasi Oarapes,
CBETOAMO/.

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MOJYOPOBOJHHKOB — OT
OCBELIEHHOCTH.

CBeToaunon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, npAKMuKym.

UccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrosiuaoi [1nanka Ha ocHOBE HcciienoBanus GoTodddexra.

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

Tema 2. @usuka amoma.

OnbITEl MO KCCIEIOBAHHUIO CTpOoeHUsi aroMma. [lnmaHerapHas mojenb aroma
Pezepdopna.

[Toctynater bopa. M3nyyenue u nornomienre (pOTOHOB MPHU MEPEXojie aTomMa
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIOM.



Bunel cniexktpoB. CnekTp ypoBHEN SHEPIUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue cpeta. Jlazep.

TexHuyeckrue 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, nabopamopnwie padomeol, npakmuKym.

Habnronenue IMHEeH4aToro CuekTpa.

HccenmenoBanne CrieKTpa pa3peKEHHOT0 aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnass mozens sanpa [eiizenOepra—MBanenko. 3apsa sjapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Alnbda-pacnaja. ONEKTPOHHBIA M TO3UTPOHHBINA Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaANMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B MPHUPOJE.
CBONCTBa MOHHU3UPYIOLIErO W3JIy4YCHUs. BiusHHE pagvoOaKTHBHOCTH Ha JKUBBIC
opranu3Msbl. EcrecTBeHHbIN QOH n3inydenus. Jozumerpusi.

OHeprus CBsA3M HYKJIOHOB B sipe. SnepHbie cuibl. JledekT Maccl spa.

SAnepHsbie peakuuu. Jlenenue u cunres saep. Snepueie peakropsl. [Ipodaemsl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PAa3BUTHS
AJIEPHON DHEPIETUKH.

Mertons! perucTpalyy U UCCIIEIOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaJIbHbIE B3aUMOJIECUCTBUSA. bapuoHBI, ME30HBI UM JICNTOHBI.
[IpencraBnenne o CtangapTHO# Moaenu. KBapk-TiitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CTaHIapTHOW Mojenu. TEéMHas Marepusi U TEMHas
DHEPIUsl.

EnuHCcTBO PU3NyecKoil KapTUHBI MUPA.

TexHuyeckue yCTpoucTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHbIi  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas OomoOa,
MarHUTHO-PE30HaHCHask ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKyM.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO (JOHA C UCIOIB30BAHUEM JI03UMETPA.

N3ydenue noriomuieHust 0eTa-4acTUl] aTFOMUHHAEM.

Paszgen 8. DieMeHTHI ACTPOHOMUM U ACTPOQU3HKH.



Otanbl pa3BUTHs acTpoHoMUU. [IpuKiIanHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHomuu. [IpUMEHMMOCTh 3aKOHOB (UBUKHA JIT OOBSICHEHHS TPUPOIBI
KOCMHUYECKHUX 00BEKTOB.

Metonbpl acTpOHOMHUYECKUX HccaeqoBaHUl. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHast aCTPOHOMHUSI.

Bun 3Bé3gHoro HeOa. Co3Besnmus, spKue 3BE3NBI, IIAHETHI, X BUIUMOE
JIBUKCHUE.

CosiHeuHas cucTema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CotHIA U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[narpamMmma «CeKTpaabHbIN KJIacc —
CBETUMOCTB». 3BE3/IbI TJIABHOM IIOCIIEIOBATEIbHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Mineunsnii [Iyte — nHama ['amaktuka. [lonoxkenune n aBmwxkeHue CoyHUA B
['amaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
TraJIaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ia. Pazberanue rajgakTuk.
Teopust bonpiioro B3peiBa. PemKkTOBOE M3ITyUEeHHUE.

Macmrabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUH.

Yuenuueckue naonrooenus.

Habmronenus 3BE3mHOrO HebOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHHUHN ISl OTIPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00bEKTOB
HAa KOHKPETHYIO JaTy: OCHOBHBbIE cO3Be3ausd CEeBEpHOro MOJylIapus U SPKUE
3BE3ILI.

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

Pu3nvecKuil NPaKTHUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIUYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENIBHBIX MTPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIBHBIE TTOTPEUTHOCTH U3MEPEHUN (DU3NYSCKUX BEITMYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeeHME  KOCBEHHBIX HU3MEPEHUM, MCCIEHOBAHUKA  3aBUCUMOCTEU
bu3nUecKkux BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazfeiax «YUYEHHYECKHU  DKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYMY).

O06o01maromiee NOBTOPEHUE.



OO0o0uIeHNe 1 cucTeMaTH3alus COJIEp KaHUs pa3leioB Kypca «MexaHukay,
«MonekynspHas pu3nka U TepMOIUHAMUKA», « DIEKTpoauHaMHKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHUAIBHON TEOPUUM OTHOCHUTEIBbHOCTH», «KBaHTOBas
busnka», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B HSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHYECKOH chepax NedaTeIbHOCTH YeIoBeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTUHE MUpPA, 3HAYEHUE ONMUCATEIbHOM,
CHUCTEMATH3UPYIOIIEH,  OOBSICHUTENIBbHOW U  TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poiib GU3HNUECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHUM
0 (u3NYECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpa B 00OILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJE.

Me:xnpeaMeTHble CBSI3H.

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

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
nO3HaHuA: SBICHHUE, HAay4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJACHHUE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: penieHUE CHCTEMbl YpaBHEHHU. TpPUTOHOMETpPHUYECKHE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJI€CTBO. BEKTOpPBI M MX IMPOEKIMU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[TpousBoaHble 3neMeHTapHBIX (yHKuMA. [Ipu3Haku nogoOusi TPEYroJbHUKOB,
oTpeJIeIeHHE TUIOMIAIN TIIOCKUX PUTYp ¥ 00BEMA TElL.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeabHbIE
JNBWKEHUS B JKMBOM TNPUPOJAE, SKOJOTHUYECKHE PUCKU TpH MPOU3BOJCTBE
AIIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIBTPa3ByKOBasl JMAarHOCTMKAa B MEIWLHHE, OINTUYECKHE SBIEHHS B JKUBOU
pUpOJE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
T€JI, MEXaHU3Mbl O0Opa30BaHUS KPHUCTAIUIMYECKON PpEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHbIE TMOJMIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX —PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericmorpad.

Texnonocusn: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
3NIeKTpoJIBUTaTeNb SIKOOM, reHepaTtop MepeMEeHHOro TOKA, MHIYKIMOHHAs IEyb,
JIMHUM 3JIEKTpONepeay, 3J1€KTPOJBUraTelb, pajap, paIuonpuEMHHUK, TEJIEBU30D,
anTeHHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JUMAarHOCTHUKa B TEXHUKE,



HpOCKHHOHHBIﬁ aIrrapar, BOJIOKOHHAsA OIITHKA, COJITHCYHAA 6aTape;1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPpHAas SHEPIreTUuKa U 3KOJOIrH4CCKUC aCIICKThI e€ pas3sBUTHA.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIETI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yabTaTbl OCBOCHMS Yy4yeOHoOro mnpeamera «Duzukay
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJAUIIMOHHBIM LIEHHOCTSIM POCCHUHCKOTrO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
OMbITA U OMNbITA AEATEIBHOCTU B MPOLIECCE pean3aliid OCHOBHBIX HaIlPaBIICHUI
BOCHIUTATEIILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYyYaloIIerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O YIEHA POCCUICKOTO 00IIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIIecTBa, Y4YacTBOBaTh B CaMOYIIpaBJICHUU B 00pa3oBaTEIbHOU
OpraHu3anuu;

e YMEHHE B3aUMOJCUCTBOBaTh C  COLMAJIBHBIMU  HHCTUTYTAMHU B
COOTBETCTBHUHM C UX (PYHKIUSIMU U Ha3HAUCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOW U BOJIOHTEPCKOU NESTENBHOCTH.

NAaTPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakJIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE€ OTHOIIEHWE K TOCYJAapCTBEHHBIM CHMBOJAaM, JOCTHUKCHUSIM
POCCUNCKUX YUYEHBIX B 00J1aCTU (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

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

e CHOCOOHOCTH OLICHUBATh CUTYAIMI0O U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JMYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYAg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJE€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiel mpodeccuu B peain30BhIBATH COOCTBECHHBIC
KU3HEHHBIC TITAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHHI0O W CamMOOOpa3OBaHUIO B
o0nacTi GU3HKHU Ha TPOTSHKEHUU BCEH KU3HH.

IKOJIOINYECKOI'0 BOCIIMTAHUSA

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

IUIAaHUPOBAHUE M OCYIIECTBJIICHHE ACHCTBUU B OKpyXaloled cpeie Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH HKOJOTUYECKON HAmpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE LEHHOCTH HAy4YyHOH AEsTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKH OCYIIECTBISATh IMPOEKTHYID M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJILHbIE YUeOHbIE el cCTBUSA
Bba3oBnie Jjornueckue 1eiicTBUA:

CaMOCTOATENbHO  (POopMynHMpoBaTH U aKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MAaTE€pPHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTh, OILICHUBAaTh COOTBETCTBHUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU TMTOCIIEICTBUN €SI TEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHUSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA:

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU U METOJaMHU
buznueckoil HayKu;



BJIAJETh HaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEeATeTLHOCTH B 00JacTH (PU3MKH, CIMOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIIOMCKY METOJOB pemieHus 3amad  (pU3nIeCcKOoro
coAep KaHUsl, TPUMEHEHUIO PA3IMYHBIX METOJAO0B MTO3HAHMUS;

BJIAJICTh BHUJAAMU JICSITEIBHOCTH IO TOJYYCHHIO HOBOIO 3HAHUS, €ro
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIe TPU CO3JIaHUW YYEOHBIX MPOCKTOB B 00JIACTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CIIC/ICTBEHHBIC CBSI3M M aKTyallM3WpPOBATH 3ajady,
BBIJIBUTaTh THUINOTE3y €€ PEIICHUs, HaXOAUThb AapryMEHThl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBAaTh TMIOJIYYEHHBIE B XOJI€ pEIICHUS 3aJadd pPe3yJbTaThl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTH, MPOTrHO3UPOBATH U3MEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 33Jlayd B 00pa30BaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUH (PUBUKH;

JlaBaTh OIICHKY HOBBIM CHUTYallMsIM, OIICHUBATh TPUOOPETEHHBIN OIIBIT;
yMEeTh TIEPEHOCUTh 3HAaHHSA TI0 (U3HKE B TPAKTUYECKYH0 00JIacTh
JKU3HEACATEIILHOCTH,

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTATh HOBBIE UJIEH, NIPEIJIaraTh OPUTMHATIBHBIC IMOJIXO/bI U PEIICHUS;
CTaBHUTh MPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE AIbTCPHATUBHBIC PEIIICHUS.

Pabora c nundopmanueii:

BJIAJE€Th HABBIKAMH MOJYy4YE€HUS HUHPOPMALMHU (PU3HUECKOTO COJAEPIKAHMS
U3 HWCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalln3, CUCTEMAaTU3allli0 M UHTEPIPETAlni0 MHPOPMALUU pa3IHuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJI30BaTh CpPEACTBa HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJIOTMA B  PEIIEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CcoOJIoJIeHueM TpeOOBaHUI SProOHOMHUKH,
TEXHUKH O€30MaCHOCTHU, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM MH(OPMAIMOHHOW O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHHs: WHGOpPMalMU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3aIIH.

KoMMyHHMKAaTHBHBIE YHHBeEpPCAJbHbIE Yy4eOHbIe AeHCTBHS:



OCYIIECTBISATh OOIIEHHE Ha Yypokax (U3UKK H BO BHEYPOUYHOM
JeSITEIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAr4aTh
KOH(JIMKTHI;

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

NOHMMAaThb W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VH/IMBU1yaJIbHON paboThI;

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

OPUHUMATh IIEJIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTAaBJIATH IUIaH
JEHCTBUM, pacpeessiTh poJid ¢ Y4ETOM MHEHHI YYaCTHUKOB, 00CYX/AaTh
pe3ysIbTaThl COBMECTHOU padOTHI;

OILICHMBATh KaueCTBO CBOETO BKJaJa M KaXJOTO YYaCTHHKA KOMAaHIbI B
o0l pe3ysabTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE TPOEKTHI, OLIEHWBATHh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTHU, IPAKTUYECKOIN 3HAUUMOCTH;

OCYILECTBIISATh IO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTyallusiX,  MPOSBISATH  TBOPYECTBO W BOOOpaxkeHHWe,  OBITh
UHUIMATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiicTBHS
Camoopranusamnus:

CaMOCTOATEJIBHO  OCYIIECTBIISATH  ITO3HABATENIBHYIO  JESATEIBHOCTh B
o0nacTd (U3NKK W aCTPOHOMHUM, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATH IJIaH PEIICHUSI PACUETHBIX U KaU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONW padOThl ¢ YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JlaBaTh OILICHKY HOBBIM CHUTYaIIUsIM;

pacliMpATh paMKM  y4yeOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHpPOBaThH €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIMH B 00JIacTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAaIMsIM, BHOCUTh KOPPEKTUBBI B I€STEIBbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LETISIM;

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

UCIIOJIB30BaTh TPHUEMBI pediekcu IJisi OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKA U CBOEBPEMEHHO INMPUHUMATH PEIICHUS IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PEe3yJIbTAaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0s1, TOHUMasi CBOM HEJIOCTATKU U JJOCTOMHCTBA;

MPUHMMATh MOTHBBI M ApPryMEHTBHI JIPYTHX MpPU AaHAJIW3€ PE3yJbTaTOB
JICATEIILHOCTH;

MPU3HABaTh CBOE MPABO U MPABO APYTUX HA OUIUOKH.

B mpomecce mocTMKEHUS JIMYHOCTHBIX PE3YIbTATOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y O00y4YaroIIUXCs

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHUS,  BKJIIOYAIOLIErO0  CIOCOOHOCTh  MOHUMAaTh  CBOE

HYMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIOMIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIOCOOHOCTH aJalTUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHE MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOS U3
CBOHX BO3MOXKHOCTEIH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TOHHMMATh AMOIIMOHAIBHOE
COCTOSIHUE JPYTHX, YYWUTHIBATh €ro TMpPH OCYIICCTBICHUH OOIICHWS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAMBAThH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paszpemarb KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HA YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YHAIOIINXCS YMEHUN:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMANIbHOM M JITUYECKOM cdepax AedaTelbHOCTH
4eJioBeKa, POJb U MECTO (U3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPAa,
3HaYCHHE OIUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOH U
MPOTHOCTHYECKOW  (PyHKIMN  (HU3HMYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMUKH, POJIb (HU3UUYECKON TEOpUHU B
(dbopMHUpPOBaHUYU MTPEACTABICHUM O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (Uu3ndeckux Tel U
IPOIECCOB (SIBICHUI): HWHEpLUMaIbHAas cucTeMa OTCYETa, abCOMIOTHO
TBEpIOE TEJO, MATepHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE mMajieHue, abCoNOTHO ynpyras nedopmanus, abCONIOTHO
yrIpyroe u abCOMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJICINIU ra3a, KUIKOCTU
U TBEPAOro (KPUCTALIMYECKOTO) TeNa, UI€aJbHbII ra3, TOUCUHBIA 3apsj,
OTHOPOJHOE JJIEKTPUYECKOE TI0JIE;

paszinyath YyCJIOBUS (TpaHULbl, O00JacCTH) MNPUMEHUMOCTH (HUIUUECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTM3UPOBaTh U OOBACHATH MEXAHUYECKHUE TIPOILIECChl M  SIBJICHUS,
WCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABUKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [anumnes mjis CKOPOCTH M TEepeMeEIIeHUs,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOMN
DHEPIruM, CBSI3b PaOOTHl CUJIBI C MU3MEHEHUEM MEXaHUYECKOW JHEPTUH,
yCIIOBUSI PaBHOBECHS TBEPJAOTO Tejia), MPU OSTOM  HUCIOJIB30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumes, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYyJbca U
MEXaHUYECKON SHEPrUHr, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble TmojJokeHus MKT u 3akoHBI MOJEKYISpPHOW (UBHKK U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHUS HWJCAIBHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HDHEPrUEer TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYPBl BEIIECTBA CO CPEIHENM KHHETUYECKON
DHEPrUEN TEIMJIOBOIO JBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
ra’a ¢ KOHLEHTpalUMEeW MOJEKYJ H €ro TeMIEepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mNepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH



COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCHOJb30BATh
MaTeMaTU4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUS
IIPUMEHMMOCTH ypaBHeHUsA MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHUS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOJMHAMUKHU (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsna, 3aKOH Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAKHBIE COOTHOLIEHHWA: 3aKOHbI OMa JuId ydacTka
UeNyM W JJI1 3aMKHYTOM JJIEKTPUYECKOM I1enu, 3akoH J[xkoyisi—JIeHna,
npasuia Kupxroda, 3akonsl @apazes A1 31eKTpoIu3a);

ONHUCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHUSA, HCIONb3ysS BETUYHMHBI:
IIEPEMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEl, CUJIa,
MOMEHT CWJIbI, JaBJECHUE, IIOTEHUUAJIbHAs DJHEPIUs, KHUHETHYECKas
DHEPrus, MEXaHWYecKas dSHEprusi, padoTa CUJIbl, LEHTPOCTPEMHUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
DHEPrus B3aUMOJEHUCTBUS Tena ¢ 3emi€éil BOMM3M €€ TOBEPXHOCTH,
SHEeprus ynpyrod nedopmanuu NOPYKUHBI, KOJMYECTBO TEILJIOTHI,
aOcoyIoTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACaJIbHOIO rasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpHOrOo TENMIoBOTO
JBUTATEJIS; IEKTPUUECKOE T0JIE, HAPSHKEHHOCTD 3JIEKTPUYECKOrO MOJIs,
HaIPsSOKEHHOCTD  TIOJIST TOYEYHOT'O 3apsiia WM 3apsDKEHHOTO I1apa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAT >3JEKTPOCTATUYECKOTO IIOJIS,
Pa3HOCTh  MOTEHLMANOB, JJEKTPOABIKYLas CWja, CWIa  TOKa,
HapsHKEHUE, MOIIHOCTh TOKAa, »JJEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, COIPOTHUBIICHHE Y4YacTKa LENU C IOCIEHOBATEIbHBIM U
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS IIEKTPUUECKOTO MOJIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SBJICHUM:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHE YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBWKeHUE, NU(y3us, UCIapeHHe,
KHUIIEHUE U KOHJEHCAIUs, IUIABJICHUE U KPUCTAUIN3aLUsl, HAlIPaBICHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsKEHHOTO TPOBOTHUKA;

IPOBOJNUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUMHBI OT
IpyrOM C  HCHOJIb30BAHUEM  MPSAMBIX  M3MEPEHUH, NPU  ITOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCHUPOBATH pPE3yJabTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MYECKMX BEJIMYMH B BUJE TpaPUKOB C YYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHNH, JENaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEpPEHHUs (U3HUECKUX BEIMYUH, MPU ITOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ| M3MEpPEHUs, OLICHUBAaTh AOCONIIOTHBIE U
OTHOCUTEJIBbHBIE ITIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIOTE3BI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIBHYIO YCTAHOBKY, aHAIU3UPOBATh
IIOJIyYCHHBIE PE3yNbTaThl MU J€laTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

co0r01aTh IpaBuiia 0€30MacHOr0 Tpyla IPpU MPOBEAECHUH UCCIIEI0BaHUN
B paMKax yd4eOHOro »JKCIEpUMEHTa, MpakTUKymMa U  ydeOHo-
HCCIIEOBATEIbCKOM M IPOEKTHOW JIEATENBHOCTH C HCIIOJIb30BaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOr0 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJlaHHOM
(bu3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJENM, OTBedaroued TpeOOBAaHUSIM 3a/1auH,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH W  IOCTYJAThI
¢uznyecKkux TEOpUl NpH MCHOJIB30BAHUM MATEMaTHUYECKUX METO/I0B
peuieHus 3a1ad, MPOBOJNUTH PacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAIM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
Y4ETOM MOIYUEHHBIX PE3YyJIbTATOB;

pemarh KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
Pa3HbIX pa3lieioB Kypca GU3MKH, a TaKKe UHTErpalluu 3HAaHUM U3 IpyTrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJICHUI ¢ OMOPOIl HAa N3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SIBICHUS;

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

NPUBOAUTH MPUMEPHl BKJIAJa POCCUWCKMX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE MPOIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUI;

aHaJIM3UPOBATh U OLIEHUBAThH MOCIECTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEJOBEKa, CBSI3aHHOM C (U3MYECKMMHU TNPOLECcCaMu, C
MO3UIINHI HKOJOTUUECKON O€30MaCHOCTH, MPEICTABICHUN O palliOHATEHOM
IPUPOAOIIOIB30BAHUN, & TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pPa3BUTHA YEJIOBEYECKOIO
00I11eCTBa;



NPUMEHATH pa3jMyHble COCOOBl paboThl ¢ MH(pOpManuen (HU3NUECKOTro
COJEPKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEAbSBICHUA Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALUN
uHpOpMaIlMK, TOJNYYEHHOM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHYECKU
aHAM3UpOBaTh  MOJy4daeMmMylro  HMH(pOpMalMiO W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA UH(OpMaLUY;

IPOSIBIISATH OpraHU3alMOHHBIE U NIO3HaBaTEJIbHbIE YMEHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHMH B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yU€OHO-UCCIIEI0BATENLCKUX paboT;

paboTaTh B TpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAIBHBIX pOJEi,
IUTAHUPOBaTh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AEATEIbHOCTD
B HECTaHIAPTHBIX CUTYyalMsIX, aJIeKBATHO OIICHWBATh BKIJIAJ KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B PEIICHHE PacCCMaTPUBAEMOM MPOOIEMBI;

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

K xoniy oOyuenuss B Il knacce npeaMeTHbIE pe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOIITUXCST YMEHUI:

NOHUMATh pPOJb (U3MKK B  DKOHOMHUYECKOW, TEXHOJOTMYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NeATeNbHOCTH YEI0BEKa, POJIb U MECTO
(GU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeJOBE€Ka W JaJIbHEWIleM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OIKCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M TMPOTHOCTUYECKON (GYHKIUN (PU3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELMATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOMU
bu3uKky, poib (puzmyeckoi Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUHN O
(bu3MUecKoil KapTHHE MUpPA, MECTO (PU3UMUECKON KapTHUHBI MHUpa B 00ILIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTaBICHUI O IPUPOJIE;
pa3nauuaTh YCJIOBHS NPUMEHHMOCTH Mojeiedl (u3nueckux Ten u
MPOLIECCOB  (SIBJICHMI): OIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHUTHOE MOJIs, TApPMOHUYECKHE KOIeOaHus, MATEMaTUYECKU MasITHUK,
WJICAIbHBIN TPYXUHHBIM MAasTHHUK, TAPMOHUYECKUE BOJIHBI, WICAIbHBIN
KoJIe0aTeNbHBIN KOHTYp, TOHKas JIMH3a, MOJIeICH aToMa, aTOMHOTO si7jpa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHULbl, 00JIACTH) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (PyHIaMEHTAJIbHbIX 3aKOHOB U
OTrpaHU4YEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AIEKTPOMATHUTHBHIE MPOLECCHl U SBJICHUS,
UCIOJB3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJIEKTPOJAMHAMUKHU U
CIECUUAIIBHOW  TEOPUHM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JEMEHTE OJJIEKTPUYECKOM IIEMU CO CKOPOCTHIO
W3MEHEHHUSI  CUJIBI  TOKa,  TOCTyJaThl  CHEIUaJbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHINITEHHA);

aHAIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHA  UIs
dororddexra, mepBpld U BTOpoW mocTynatsl bopa, mpuHIUD
COOTHOIIIEHHsI HeomnpenenéHHocTeil ['elizenOepra, 3aKOHBI COXpaHEHUS
3apsiAOBOTO M MACCOBOT'O YKCEN W HEPTUM B SIJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacnaia);

OMUCHIBATh (PU3NUECKUE TPOIECCh M SIBJICHUS, UCMOJB3YyS BEIUYUHBI:
HaMpsHKEHHOCTD DJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUYECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIepa, WHIYKTHBHOCTb,
ANEKTPOABMKYIIAS CUJIAa CAMOMHIAYKLIHMH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs SHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ YMCJIIO U 3apsl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xKeHue,
dbortoanektpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

OMPENEIATh HAMPaBJICHUE WHAYKIMM MarHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopenna;

CTPOUTH M300paKEHUE, CO3/]aBAEMOE TIJIOCKUM 3€pKajioM, TOHKOW JIMH30M,
Y PaCCUUTHIBATH €TI0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATralolMe ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI JIJI1 aHajiu3a W OOBSCHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3MAaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJTaKTUUYECKOU
cpeje; ABMKSHUS HEOSCHBIX TeJl, YBOJIIONHH 3BE3 1 BeeneHHoi;
MPOBOJUTH HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUW, MPU OSTOM KOHCTPYHUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONW  3aBUCHMOCTHU



¢usznyeckux BeMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JenaTb  BBIBOJABI MO  pe3yibTaraM
UCCIICIOBAHMS,

MPOBOJUTh KOCBEHHbIE H3MEPEHHUS (U3MYECKUX BEIUYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJlT U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
MPOBOJUTDH OMBITHI IO MPOBEPKE MPEIJI0KEHHON THIOTE3bI: TUIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3bI;

OTKCHIBaTh METO/bI OTYUYEHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia 0E30MacHOro TPy/la MpU MPOBEACHUN HCCIICIOBAHUIN
B paMKax ydeOHOro »HKCIHEpPUMEHTa, IMpakTUKymMa U  y4deOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JIE€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pelar pacy€THhIC 3aJayd C SBHO 3aJaHHOW M HEABHO 3aJaHHOU
(bu3MYecKoil MOJENbI0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BbIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, MPUMEHSThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUM
IpU  WCIONB30BAHMM MAaTEMATUYECKUX METOJOB PpEUICHHsS  3ajad,
POBOANUTH PAcu€Thl HA OCHOBAaHMHM MMEIOIINXCS TaHHBIX, aHAJTM3UPOBAThH
pe3yNIbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUETOM IMOITYYEHHBIX
pe3yJIbTaTOB;

pelaTth KayecTBEHHbIE 3a/auyd, TpeOylollue MNPUMEHEHUs] 3HAHUW U3
pa3HBIX pa3aeNnoB Kypca PU3UKH, a TAKKE WHTETPAIlUN 3HAHUN U3 IPYTHX
IPEIMETOB eCTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKIEHUI ¢ OOpPOi Ha 3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (HU3UYECKUE SBIICHUS;

UCTIONBb30BAaTh TEOPETUYECKHME 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIIUATIOB PabOTHl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH MPUMEPHl BKIAJa POCCHUMCKUX W 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKU, B OOBSCHEHHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOICTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHON C (PU3MYECKHMMH IpolLieccaMu, C
MO3UIMI 3KOJOTHYECKON 0€30MacHOCTH, MPEACTABICHUI O palliOHaIbLHOM
IPUPOJIOTIOIB30BAaHUH, & TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKCHUN



HAyKM M TEXHOJOTMHA JUIs JaJbHEUIIEro pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMIECKOTro
COJEPKaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbBIE MH()OPMALIOHHBIE
TEXHOJOTHM JJii TIOMCKA, TepepadOTKU U TMPEAbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHaJIM3UpOBaTh  MOJy4YaeMyr0  HMHQOpMAlMIO U OLIEHUBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJli3a UCTOYHUKA HH(POPMAIIUH;

IPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITENILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUHW B  Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yUEOHO-UCCIEI0BATENLCKUX padoT;

paboTaTh B TPYMIE C HCIOJIHEHHWEM pAa3IMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATBFHO PACTIPEACIATh ACATEILHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] Ka)XXJOTO U3
YYaCTHUKOB TPYIIIbI B pEUICHUE paccCMaTpuBaeMoil MpoOIeMBbl;

IPOSIBIISATE MOTUBALUIO K Oyayiield npohecCUOHAIBbHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Kontpoabubie IlpakTnueckue
n/n NMpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Pasznen 1. HAYUHBIM METO/ ITO3HAHUS IIPUPO/IBI
1.1 Hayunblii MeTOT TO3HAHUS TPUPOIBI 6 bubmmorexa [IOK
' A A prpoa https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 6
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
. K 1 1
21 HHEMATHE 0 https:/m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
22| Jumawika 10 https://m.edsoo.ru/f16b68d7
" bubnuotexa [JOK
23 Cramika Teéprioro Tena . : https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
24 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1 hitps-//m.cdsoo.ru/f16b68d7
Hroro no paszneny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMUKA
bu6mmoreka [JOK
. i 1 1
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUUECKON TEOPUH 5 hitps-//m.cdsoo.ru/f16b68d7
bubnmoreka [JOK
3.2 TepmoanHamuka. TernoBsle MalIMHBI 20 1 hitps-//m.cdsoo.ru/f16b68d7
3.3 Arperarnble cocTossHMs BeniecTBa. Da3oBbie 14 1 bubnmoreka [JOK




TIEPEXOJIbI https://m.edsoo.ru/f16b68d7
Uroro no pazgeny 49
Paznen 4. JIEKTPOIUHAMUKA
bubmuoreka [JOK
41 UIEKTpHIECKOE Nole 24 https://m.edsoo.ru/f16b68d7
. . bu6mmoreka [JOK
4.2 [ToCcTOAHHBIN JIEKTPUUECKUN TOK 24 hitps-//m.cdsoo.ru/f16b68d7
bubmuoreka [JOK
4.3 Toxu B pasnuambIx cpenax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 54
Paznen 5. PUBMYECKU TIPAKTUKYM
. bubmuoreka [JOK
> Pr3HIECKHI IPAKTUKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 16
bu6mmorexa [IOK
PesepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KoauyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbie
Ne ni/m P Kourpoububle IIpakTHyeckue (1uubp )
NMPOrpaMmblI Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOANHAMUKA
bu6mmoreka [JOK
L1 Marnurioe none 14 https://m.edsoo.ru/39859ef1
bubmuoreka [JOK
1.2 1 1
MEKTPOMATHATHAS HHAYKLLI 3 https://m.edsoo.ru/39859ef1
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUSA U BOJIHBI
bubmuoreka [JOK
2.1 M 1
CXHIICCKIE KoNeOanis 0 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
22 DJeKTpOMarHUTHbIE KOJIeOaHUs 15 https://m.edsoo.ru/39859f1
)3 MexaHn4ecKHe U AIEKTPOMAarHUTHBIE 10 | bubnuoteka [JOK
' BOJIHEI https://m.edsoo.ru/39859ef1
2.4 Onrruka 25 1 bubmorera [JOK
https://m.edsoo.ru/39859ef1
Hroro no pazaeny 60

Paznea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

Ocuosst CTO

5

1

bu6mmorekxa [IOK
https://m.edsoo.ru/39859¢ef1

Hroro no pazneny




Paznea 4. KBAHTOBAS ®PU3UKA

4.1 KopryckyIsspHO-BOJTHOBOM Ayaan3M 15 bubmorexa HOK
' PHYCRYIp Y https:/m.edso00.ru/39859f1
bu6mmoreka [JOK
4.2 () 5
HSHKa aroma https:/m.edso00.ru/39859f1
43 ®du3uKa aTOMHOTO SI/Ipa U SJIEMEHTapHBIX 5 bubmuoreka [JOK
) YaCTHI] https://m.edsoo.ru/39859ef1
Uroro no pazgeny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bubmuoreka [JOK
5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 12 https://m.edsoo.ru/39859¢f1
Hroro no pazneny 12
Pazgen 6. PU3HUECKHI MIPAKTUKYM
. bubmmoreka [JOK
6.1 PusutecKuit IPAKTHKYM 16 16 https://m.edsoo.ru/39859%f1
Hroro no paszneny 16
Paznea 7. OBOBIIAIOIIEE TIOBTOPEHUE
Cucremaru3zanus 1 000011eHne
71 IIPEAMETHOTO COAEPKAHUS U OIbITA 15 bubnnorexa [JOK
) NeSITeIbHOCTH, IPUOOPETEHHOTO NPU https://m.edsoo.ru/39859f1
u3ydeHnu Kypca gusuku 10 — 11 kimaccon
Hroro no pazneny 15
bubmuorexa [JOK
P 1
CICPBHOC BpEMt 0 https://m.edsoo.ru/39859f 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypchl

| ®usnka — pyHaaMeHTaTbHAs HayKa O | bubmmoreka [IOK
pUpoe https://m.edsoo.ru/1beef346

) HayuHblil MeTO/1 TO3HAHUS U METO/IbI 1 bubnuoreka [JOK
UCCIIeIOBaHMs (PU3NICCKUX SIBICHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOpUsl B IIPOLIECCE MO3HAHUS

bubmuorexa [JOK
3 npupoabl. HaGmroneHre u 5KCepuMeHT B 1
https://m.edsoo.ru/34c49931
busuke
bubnmnoreka [HOK

4 CniocoObl u3mMepeHus: GU3NUECKUX BEITUYUH 1 H

https://m.edsoo.ru/ca2def03

5 AOComI0oTHAs M OTHOCUTEIbHAS TOTPEITHOCTH 1 bubmuotexa [JOK
U3MepeHuil pU3nUecKux BEINYUH https://m.edsoo.ru/7f18fda3
MopnenupoBanue B ¢pusuke. Ponb u mecto

6 ¢u3KKK B OPMUPOBAHUN COBPEMEHHOMN 1 bubnmnorexka HOK
Hay4YHO! KapTUHBI MUPA, B IPAKTUYECKOU https://m.edsoo.ru/eabbded1
JeATETbHOCTH JIIOAEH
Mexanuueckoe nBukeHue. Cucrema orcyera.

7 OTHOCHTEIHFHOCTHh MEXaHHYECKOTO 1 but6mmoreka [IOK
newkeHus. [Ipsmast u oOpatHast 3a1a9n https://m.edsoo.ru/e9a52f02
MEXaHUKH

g Pannyc-BekTop MaTepralbHON TOYKH, €TO 1 bubnmoreka [JOK

IIPOEKIMN Ha OCH KoopAuHaT. Tpaekropusi.

https://m.edsoo.ru/30a108a5




ITepememienue. CxkopocTh. X mpoekuuu Ha
OCH KOOpJUHAT

PaBHOMEpHOE NIPSAMOJIMHENHOE IBUKEHHUE.

OTHOCHUTEILHOCTH [ annes.
HewnneprinanbHble CHCTEMBI OTCUETA

9 ['padmyeckoe onricanre paBHOMEPHOTO bubmorexa [TOK
. https://m.edsoo.ru/89ba7190
MPSIMOJIMHEMHOTO JIBU>KEHUS
10 CroxxeHue nepeMeIieHnii 1 CKopocTeil. bubnmoreka [JOK
Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHomepHoe nBuxeHune. MruoBeHHas
11 CKopocTh. Yckopenue. [IpsamonnHeninoe bubmmorexa [IOK
https://m.edsoo.ru/a99549a7
JIBUKEHHE C IOCTOSIHHBIM YCKOPEHUEM
12 ['padmyeckoe onrcanue NPsIMOIMHEHHOTO bubnmnoreka [HOK
JBYDKEHUS C IIOCTOSHHBIM YCKOPEHUEM https://m.edsoo.ru/b7560bbf
CBoOogHoOe majieHue. Y CKopeHue CBOOOIHOTO
13 naJieHusi. 3aBUCUMOCTh KOOPAUHAT, bubnnoreka IIOK
CKOPOCTH, YCKOPEHHUS OT BPEMEHU U UX https://m.edsoo.ru/f738109¢
rpaduku
14 JIBm>xeHue Tesa, OpOIIEHHOTO MO/ YIJIOM K bubmuotexa [JOK
TOPU30HTY https://m.edsoo.ru/71cbb4£5
KpusonnHeiinoe nenxenue. BHKeHHE 1O
15 OKPYKHOCTH. YTJIOBas U JINHEHHAs! CKOPOCTb. bubmuoreka [JOK
IIepnon u wacrora. LleHTpOCTpEMUTENBHOE U https://m.edsoo.ru/33196tbe
MIOJIHOE YCKOpPEHUE
" " bubmuoreka [JOK
16 KonTponsHas pabora no teme "Kunemaruka hitps://m.cdsoo.ru/1242£32c
Ilepsiif 3akoH HproToHa. HEpnanbHbIe
17 cucteMbl orcuéta. [Ipunmmn bubnmoreka [JOK

https://m.edsoo.ru/5a9e4a64




Cuna. PaBHozeicTBytomas cuna. Bropoit

bu6nmoreka [IOK

18
3akoH HproTona. Macca https://m.edsoo.ru/141d3837
19 B3aumoneiictue ten. Tperuil 3aKoH bu6nuoreka [IOK
Hprorona https://m.edsoo.ru/57dba505
20 [IpuHnun cynepnosunuu cui. Pemenne bubnumoreka [JOK
3a71a4 Ha IPUMEHEHUE 3aKkOHOB HbproTOHA https://m.edsoo.ru/bdf997fb
3aKOH BCEMUPHOTO TATOTEHUS.
21 OKBUBAJICHTHOCTb IPABUTAIIMOHHON U bubmmorexa [TOK
. p H https://m.edsoo.ru/9aba2b0a
WHEPTHOM Macchl
2 Cuna TspKeCTH M yCKOpeHHe CBOOOIHOTO bubnuorexa [HOK
naJcHUs https://m.edsoo.ru/22757f26
JIBrkeHE HEOCCHBIX TE H UX
23 HMCKYCCTBEHHBIX CIIyTHUKOB. [lepBas bubmorexa LHOK
Y Tt - P https://m.edsoo.ru/11abfa0a
KOCMHUYECKasi CKOpocTh. 3akoHbl Kemuepa
bubnnoreka IIOK
24 Cuiia octu. 3akoH ['yka. Bec Tena
113 YIPYTOCTH. RO & YK et https://m.edsoo.ru/0ae2cd84
Cua tpenust. [Ipupoaa v BUABI CUIT TPEHUS. bubnmnoreka [JOK
25 JIBMKEHHE B )KUJKOCTHU U T'a3e C YYETOM CHIIBI https://m.edsoo.ru/1fa86499
COIPOTUBIIEHUSA CPEIBI https://m.edso0o.ru/2cb29676
26 Hasnenue. ['unpocrarnueckoe JaBicHUE. bubnmnoreka [JOK
Cuna Apxumena https://m.edsoo.ru/a28aa7ad
bu6nuoreka [IOK
AbGcomotHo TBepzoe Teno. [TocTynarensHoe
27 Y BpallaTelibHOE JBMKEHHE TBEPOTO Tela bubmorexa [JOK
paitl A P https://m.edsoo.ru/2b95d57¢
)3 MOMEHT CuJIbl OTHOCUTENBHO OCH BPAILICHHUS. bubnmoreka [JOK
Inedo cuisl https://m.eds00.ru/653d3459
29 CrnoxeHue cuil, MPUIOKEHHBIX K TBEPIOMY bubnuotexa [JOK

teny. LleHTp TsxecT Tena. Y cnoBus

https://m.edsoo.ru/9aa79a7d




paBHOBECHUSA TBEPAOTO TCIA. BI/I,I[H

paBHOBeCHs
bu6nmoreka [IOK
30 Pewenue 3anau
A https://m.edsoo.ru/dc1caacO
31 KonTponbhas pabota no teme "J[uHamuka. bubnmoreka [JOK
Cratuka TBepaoro rena" https://m.edsoo.ru/9f5a574¢
HNMnynbsc maTepualbHOW TOYKHU, CUCTEMBI
1 MaTepuaibHbIX Touek. LleHTp Macc cucteMbl bubnmoreka [JOK
MaTepUaAIIbHBIX TOYEK. TeopeMa 0 IBUKEHUU https://m.edsoo.ru/4bb8294b
[IEHTpa Macc
NmMnynbe cuibl 1 M13MEHEHUE UMITYJIbCa Tea.
33 3aKoH coXpaHEHUs UMITyJIbca. PeakTuBHOE bubmorexa LHOK
P Y ' https://m.edsoo.ru/13f0a221
JIBUKCHHE
MoOMeHT uMITysIbca MaTEpPUAIIBHON TOYKH.
34 [IpencraBienue o COXpaHEHUH MOMEHTA bubmmorexa [TOK
p p https://m.edsoo.ru/d6532eb9
MMITYJIbCA B IICHTPAJbHBIX TOJISAX
bu6nuoreka [IOK
35 Pemenue 3amau
A https://m.edsoo.ru/f7706d63
PaGora cuibl Ha ManoM U Ha KOHEUHOM
36 nepemenieHnu. ['paduueckoe mpeacTaBieHne bubmorexa [JOK
P b bea https://m.edsoo.ru/913974c7
paboThl cuibl. MOIIIHOCTD CHJTBI
Kunernueckas sneprus. Teopema 06
37 W3MEHEHUU KUHETUYECKOW SHEPTUH bubmmorexa [JOK
. p https://m.edsoo.ru/9a5e2e74
MaTepuaibHOU TOUKU
[ToTeHunanbHble 1 HEMOTEHUUATBHBIE CHIIBI.
38 ITorennmansuas 3Heprust. Bropas bubmorexa TIOK
prHs. P https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
39 Tpetbst KocMuYecKast CKOpocTh. CBS3b bubnuotexa [JOK




paboThI HENOTEHIMATIBHBIX CUJI C
U3MEHEHUEM MEXaHUYECKON SHEPTUU
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON IHEPIUn

Ynopyrue u Heynpyrue CTOJIKHOBEHHUS.

https://m.edsoo.ru/f57b4e01

bu6nmoreka [IOK

40 Y enue be e i
PABHCHHS HEpHy LI AL HACRIRHOR https://m.eds00.ru/f30f43b6
KHIKOCTH
41 KonTponbhas pabota no teme "3akOHBI bubnmoreka [JOK
COXpaHEHHUs B MEXaHHUKe" https://m.edsoo.ru/474e7c4a
PazButHe npeacTraBiIeHUi O IPUPOAL
P pup bubnnoreka IIOK
42 ternoThl. OcHOBHBIEC noyioxkeHuss MKT.
https://m.edsoo.ru/b0a4445f
Juddysus. BpoyHoBckoe ABIKEHHE
CTpoeHue ra3000pa3HbIX, JKUIKAX U TBEPIBIX
43 Tle Xapakre BE)KGHI/IH i B?I;laI/IMO eﬁcIT);lHﬂ bubmorexa OK
- Aap pa A https://m.edsoo.ru/c44d02e2
YacTHI] BEIIECTBA
Macca u pazMepsl MOJIEKyIT (AaTOMOB).
44 KonmnuectBo BemectBa. I[locrosiHHas bubmorexa [IOK
B ’ https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temneparypa. Ternosoe paBHoBecue. [kana bubnmnorexka HOK
[enscus https://m.eds00.ru/0070d493
bubmmoteka [IOK
46 P
CHICHHC Sazat https://m.edsoo.ru/1531aba5
bubmmoteka [IOK
47 n iras. I’
AICILHBI 1a3. & a30BBIC SO https:/m.edsoo.ru/1deb2367
43 VYpaBuenne MenneneeBa-Kiamneiipona. bubnuotexa [JOK
Pemenune 3amau https://m.edsoo.ru/8d12¢328
b K
49 AOcomroTHas Temriepatypa. 3akoH JlampToHa nommorexa O

https://m.edsoo.ru/14e02d1f




50 N3onporiecchl B uaeaaibHOM rase ¢ bubnnoreka HOK
MOCTOSTHHBIM KOJMYECTBOM BEIICCTBA https://m.edsoo.ru/68878d51

51 ['paduyeckoe mpencTaBiIeHHe U30MPOLIECCOB: bubnmoreka [JOK
n30TepMa, U30Xopa, n3obdapa https://m.edsoo.ru/1344327b

bu6nuoreka [IOK

52 Ocnosroe ypasierie MKT https://m.edsoo.ru/c8094721

bubnuoreka [IOK

>3 Petuerne azat https://m.edsoo.ru/10265205
CBs13b a0COIIOTHOI TeMnepaTypbl

54 TepMOHHHaMP{quKOﬁ CIiCTeMH co cpeaeit https://m.edsoo.ru/c38af875
KMHETUYECKOM SHEPTUeH MOCTYMaTeIbHOrO
TEIUIOBOTO JIBHXKEHUS €€ YacTHI]

55 O06o001IeHNe U CUCTEMAaTH3alisl 3HAHUH 110 bu6mmoteka [IOK
teme "OcHoBel MKT" https://m.edsoo.ru/09d12{d8

56 KonTtposnpsHast padora o Teme "OCHOBBI bubnuoreka [JOK
MKT" https://m.edsoo.ru/13adad59
TepmonnHamuueckas cucteMa. 3a/laHue
BHEIIHUX ycnoBul i T/ cuctemsl.

57 BHewHue 1 BHyTpeHHHE TapaMeTpBI. bubnuoreka [JOK
[Tapametpsl T/ cuctemsbl Kak cpegHue https://m.edsoo.ru/5f8d38a3
3HAYCHUS BEJIMYHH, OMMCHIBAIONINX €€ Ha
MHUKPOCKOITUYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.

58 CamonponsBosbHas penakcauus T/l cucreMsl bubmmorexa LOK

https://m.edsoo.ru/8ec51210
K TEIJIOBOMY PaBHOBECHIO

59 Mojenp ueabHOro ra3a B TEpMOJIHMHAMUKE. but6mmoreka [IOK
VYcioBus IpUMEHUMOCTH ATOM MOJEIHU https://m.eds00.ru/29355001

60 VYpaBuenue Menneneesa-Knaneiipona u bubnuotexa [JOK




BBIpaXCHHE ISl BHYTPEHHEH SHEPTruu

BeIpaxenue 111 BHyTpEHHEN SHEPTUU
OJIHOATOMHOT'O MJI€aIbHOIO Iasa.

https://m.edsoo.ru/bal 178d0

bu6nuoreka [IOK

61
KBa3zucrarnueckue u HeCTaTHYECKHUE https://m.edsoo.ru/acScacl5
MIPOLIECCHI
DnemMeHTapHas paboTa B TEPMOJAMHAMHUKE.
62 Beruncnenue paboTsl 1o rpaduky mporecca buGnnorexa LHOK
P PapHIy b https://m.edsoo.ru/741d5738
Ha pV-auarpamme
Tennonepenava kak crocod U3MEHEHUs
63 BHyTpeHHel 3ueprun T/l cuctemsl 6e3 bubmmorexa [TOK
YIP P https://m.edsoo.ru/3d734561
coBepIIeHHs paboTHI
64 KonBekuus, TEmonpoBOIHOCTb, U3Ty4YECHUE bubmmorexa [TOK
e, POBOA > ISIYA https://m.edsoo.ru/157b54cd
KonnuecTBo TennoTsl. TemioéMKoCTh Tena.
65 VnenpHas ¥ MOJISIpHAS TETIIOEMKOCTH bubnmnoreka [HOK
BEILIECTBA. Y IE€IbHAS TEMJIOTA CTOPAHUS https://m.edsoo.ru/7ba67355
TOITMBA
66 Pacuér konuyecTBa TEIIOTHI IpH bubnmnoreka [JOK
Terionepeaaye https://m.edsoo.ru/1dbSad4e
[TonsiTre 06 agnabatHom npouecce. [lepBorit bubmuotexa [JOK
67
3aKOH TEPMOJUHAMUKH https://m.edsoo.ru/d8098824
KonunuectBo TennoTsl u paboTa Kak MepbI
68 W3MEeHEHUs1 BHyTpeHHew snepruu T /] bubmorexa HOK
yIp P https://m.edsoo.ru/b047alcd
CHUCTEMBI
BTopoii 3aKk0H TepMOTMHAMUKH TSI
69 aBI-II)OBeCHLIX " HI; ABHOBECHBIX MPOIECCOB bubmorexa [TOK
p P pol ’ https://m.edsoo.ru/c6f4f464
HeobpaTtuMocTs pUpPOIHBIX TPOIIECCOB
70 [IpuHUMIIBI AEHCTBUS TEILUIOBBIX MAILVH. bu6nuoreka [IOK



KII/I https://m.edsoo.ru/2¢945513
bu6nuoreka [IOK
71 MaxkcumansHoe 3Hauenne KITJ1. Iukia Kapuo
AN P https://m.edsoo.ru/fe3857b9
bu6nmoreka [IOK
72 Pemenue 3amau
g https://m.edsoo.ru/b3efal 8b
DKOIOTMYECKUE aCIIEKTHI UCITOIb30BaHUS
73 TEIJIOBBIX ABUrareicii. TemioBoe Bubmaorexa ITOK
L https://m.edsoo.ru/9867aaa7
3arpsi3HCHUE OKPYKAIOIIEH CpeIbl
Bbubnuoreka I1IOK
74 Perenue 3agau s
https://m.edsoo.ru/c8c70432
75 O060011IeHNE U CUCTEMATU3AaIUs 3HAHUIN 110 bubnnoreka IIOK
teme "Tepmonunamuka. TenaoBbie MalIMHbI" https://m.edsoo.ru/28d62b3f
76 KonTtponpsHast pabora o Teme bubmmoreka [IOK
"Tepmonunamuka. TeniaoBbie MalTuHbI" https://m.edsoo.ru/1b6e26¢5
[TapooOpa3oBaHre U KOHICHCAITUS.
77 Hcnapenue n xkunenue. Y aenbHas TEILUIOTA bubnnorexa LIOK
P A https://m.edso0o.ru/6f8¢6777
napooOpa3zoBaHus
HacplienHble 1 HEHACHIIICHHBIE MTAPHI.
KauecTBeHHas 3aBUCUMOCTE IIJIOTHOCTH U
JaBJIEHNS HACBIILIEHHOTO 1apa OT
78 TEeMIIEPATypPhl, UX HGSaBI/ICI/Ill\:)/IOCTI) oT 00BEMa bubnmnorexa LIOK
PaTypeL, https://m.edsoo.ru/f5c17d02
HACBIIIIEHHOTO Mapa. 3aBUCUMOCTh
TEeMITepaTyphbl KUTICHHS OT JaBJICHUS B
SKUIKOCTH
79 BrnaxHocThs Bo3ayxa. AGCOMIOTHAS U bubmmoreka [JOK
OTHOCHUTEIIbHAS BIAXKHOCTh https://m.edsoo.ru/30ebbb79
Bubnuoreka I1IOK
80 Pemenue 3amau 1

https://m.edsoo.ru/18e95ff3




Teépnoe Teno. Kpucraminueckue u

bu6nmoreka [IOK

81 amopdHsbie Tena. AHU30TPO CBOIIC
pb 1. AAHHSOTPOTIT CROMETE https://m.edsoo.ru/20a88a03
KpUCTAJUIOB
20 [1naBneHue u Kkpucramuzanus. Y geibHast bubnmoreka [JOK
tertoTa riaBieHus. Cyoaumanus https://m.edsoo.ru/6ee91e9f
Hedopmaruu TBEpaOTO Tena. PacTskenue u
bu6nuoreka [JOK
83 cxarue. Casur. Moayine FOnra. [Ipenen
g https://m.edsoo.ru/dalaabl0
yrnpyrux aedopmaruii
TennoBoe paclIMpeHne KUIKOCTEN U
N bubnuorexa [JOK
84 TBEPABIX T€N. AHFAPMOHHU3M TEIIOBBIX
. https://m.edsoo.ru/7baSedf2
KoJIeOaHUH YacTHI] BEIIeCTBA
85 [IpeoOpazoBanue 3HEprUu B (ha30BBIX bubnmnoreka [HOK
rnepexonax https://m.edsoo.ru/97a0672f
bub
86 YpaBHeHHe TEIJI0BOTroO OanaHca uommoreka TIOK
https://m.edsoo.ru/ab1521fb
bub
87 Pemenue 3amau nommotexa LIOK
https://m.edsoo.ru/8ab7{40d
[ToBepxHOCTHOE HaTsKeHUE. Kanuuisipabie
N bubmuorexa [JOK
88 ABJICHU. J{aBlieHHe 1o UICKPUBIECHHOMN
https://m.edsoo.ru/b42f1197
MOBEPXHOCTHIO KuakocTH. Dopmyna Jlannaca
O06o011eHne U cucTeMaTu3alys 3HaHU| 1o
" bubmmoreka [IOK
89 TeMe "ArperaTHble COCTOSTHUS BEILIECTBA.
" https://m.edso00.ru/0b52575¢
®da3oBbIE EPEXOBI
90 KontponbHas padota o Teme "ArperaTHsie bubmuotexa [JOK
cocTosiHuA BemecTBa. Pa3zoBble NEPEXObI" https://m.edsoo.ru/7dc2a739
DneKTpu3aIus Tel U €€ MPOosIBJICHUS.
. bubmuorexa [JOK
91 DnekTpuueckuii 3apsia. [[Ba Buma

INEKTpUYECKUX 3apsioB. [IpoBogHUKH,

https://m.edsoo.ru/1aff445f




JUDJICKTPUKHU U ITOJIYIIPOBOAHUKHU

DneMEHTapHBINA AIEKTPUUYECKUH 3apsi. 3aKOH

bu6nuoreka [IOK

92
COXPAaHEHUs DJIEKTPUYECKOr0 3apsiaa https://m.edsoo.ru/f49afd24

03 Bzaumopeiictue 3apanoB. Toueunbie bubnmnoreka HOK
3apsasl. 3akoH Kynona https://m.edsoo.ru/445b7746

bu6nmoreka [IOK

94 Pemenue 3amau https://m.edsoo.ru/6b87ec5a

https://m.edsoo.ru/08fc19bc

95 Onektpuueckoe none. Ero neiictBue Ha bubnuorexa [HOK
JIIEKTPUUECKUE 3aPSIIbI https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTB EKTPUUECKOTO MOJIS.

96 [IpoOHnelii 3apsa. JIunum HanpsKEHHOCTU bubnnorexka HOK
ANEKTPUUECKOTO T0Jis1. OHOPOIHOE https://m.edsoo.ru/3dac6957
3JIEKTPUYECKOE T10JIE

97 [ToTeHManbHOCTh 3JIEKTPOCTATUYECKOTO bubnmnoreka [JOK
1ojsi. Pa3HOCTh MOTEHIMAIOB U HAIIPS)KEHUE https://m.edsoo.ru/80021447
[loTeHumanbHas SHEPrUs 3apsiia B

bu6nuoreka [IOK
98 3eKTpocTaTuueckoM mnose. [lorenunan
https://m.edsoo.ru/af5fa389
3JIEKTPOCTATHYECKOTO MO

99 CBs13b HaANPSHKEHHOCTH TOJISL U PA3HOCTHU bubmuotexa [JOK
MOTEHUHAIOB IS DJIEKTPOCTATHYECKOTO MOJIS https://m.edsoo.ru/df7a6838

100 [IpuHIMN cyneprno3uiuy 3aeKTPUIECKUX bubmuoreka [JOK
nosjen https://m.edsoo.ru/Ocfedabe

101 Pemenue 3agau Bubmaorexa ITOK

https://m.edsoo.ru/5a582263

102 [Tone Toueunoro 3apsaa. [loxe paBHOMEpHO bubnmoreka [JOK
3apsoKEHHON chephl https://m.edsoo.ru/b297b5c3

103 [Tose paBHOMEPHO 3apsKEHHOTO IO 00BEMY bubnmnoreka [JOK



mapa. [losie paBHOMEpHO 3apsHKEHHON
OECKOHEYHOM IIOCKOCTH

https://m.edsoo.ru/f7a665ee

104 [IpoBOIHUKY B AJIEKTPOCTATUYECKOM I10JIE. bubnmoreka [JOK
VYcnoBue paBHOBECHS 3apsIOB https://m.edsoo.ru/32405eab
105 JM3EeKTPUKH U HOJIYITPOBOAHUKH B bubnnoreka HOK
DJIEKTPOCTATUYECKOM I10JIE https://m.edsoo.ru/060ebab5
Konaencarop. 21eKTpoEMKOCTh
106 KOHJIEHCATOPa. DIIEKTPOEMKOCTD IJIOCKOTO bubmmorexa [TOK
8 pa. p https://m.edsoo.ru/845b4f73
KOHJIEHCATOpa
bubmuorexa [JOK
107 [TapannenbHOE COEMHEHNE KOHJIEHCAaTOPOB
https://m.edsoo.ru/d11e8ce?
108 IlocnenoBarenpbHOE COETMHEHNE bu6nuoreka [IOK
KOHJEHCAaTOpOB https://m.edsoo.ru/1€992920
109 DHeprus 3apsHKEHHOT0 KOHAEHcAaTopa bubmorexa HOK
p p A P https://m.edsoo.ru/73a34f18
bubmuorexa [JOK
110 Pemenue 3agau https://m.edsoo.ru/5fb2acb5
https://m.edsoo0.ru/27434040
11 JIBrKeHHE 3apsyKEHHON YacTUIBI B bubnmnorexka HOK
OTHOPOJHOM DJIEKTPUYECKOM I10JI€ https://m.edsoo.ru/8341d6ac
112 Pemenue 3agau
113 O06o0011eHNe U cucTeMaTU3alMs 3HaHUH 110 bubnmnorexka HOK
TeMe "DnekTpuyeckoe nosue" https://m.edso0.ru/5752603f
114 KonTponbhas pabota no teme bubmmoreka [JOK
"OnekTpuueckoe nose" https://m.edsoo.ru/cefe90e9
Cuia Toka. [TocTostHHBIN TOK. Y CIOBHS
bu6nuoreka [IOK
115 CYILIECTBOBAHUS MOCTOSIHHOTO

QJICKTPHUYCCKOI'0 TOKa

https://m.edsoo.ru/233311b5




bu6nmoreka [IOK

116 Wcrounuku Toka. Hanpsxenue nu 9/1C hitps://m.cdsoo.rw/0839al 15
117 3akon OMa 11 y4acTKa LEMH. bubnnoreka HOK
DNEKTPUUECKOE COIIPOTUBIIEHHUE https://m.edsoo.ru/f14f251e
3aBUCUMOCTb CONPOTUBIICHUS OAHOPOIHOIO
118 MPOBOJHUKA OT €r0 JUIMHBI U TUIOIIAIA Bubmaorexa ITOK
https://m.edsoo.ru/95fcdf51
MONIEPEYHOI0 CEYEHUS
119 VenpHO€ CONMPOTUBIICHHUE BEIIECTBA. bubnmoreka [JOK
Pemenue 3amau https://m.edsoo.ru/437f8300
120 ITocnenoBarenbHOE, MapajuIeIbHOE, bu6nuoreka [IOK
CMELIaHHOE COeAUHEHUE IIPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX ATEKTPUUECKHUX bubnmnoreka [JOK
neneid. [IpaBuna Kupxroga https://m.edsoo.ru/1794cf37
122 Pemerirte sazas Eﬁﬁgjﬁgrﬁissm&
123 PaGora snexrpuyeckoro Toka. 3akoH J[>xoyss bubnuorexa [HOK
—Jlenna https://m.edsoo.ru/a3605¢c5¢
bubmuotexa [JOK
124 Pemerirte sazas https://m.edsoll.ru/mﬁ1bf0f
125 MOIIHOCTD 3JIEKTPUUYECKOTO TOKA. TertoBast bubmuotexa [JOK
MOIIHOCTD, BRIAEIIEMAas Ha PE3UCTOPE https://m.eds00.ru/99750a6f
bubmuotexa [JOK
126 Pemterre 3azas https://m.edsoclfru/eb72fc24
127 OJ1C u BHyTpEeHHEE CONTPOTUBIICHHE bubnmoreka [JOK
WCTOYHHUKA TOKA https://m.edsoo.ru/72d453af
128 3akoH OMa AJis MOJTHOM (3aMKHYTOM ) bubmuorexa [JOK
AIEKTPUUECKOMN LETIH https://m.edsoo.ru/221f40fb
129 Pemenne 3agau bubmuorexa [JOK



https://m.edsoo.ru/3580b679

130 MoIHOCTh UCTOYHUKA TOKA bubnmorexa LHOK
Hl https://m.edsoo.ru/a0ae51d8
bu6nuoreka [JOK
131 KopoTkoe 3aMbIKanne
POTROC SAMBIKATH hitps://m.edso0o.ru/546£5632
132 KonnencaTop B 11emy TOCTOSIHHOT'O TOKa bubmorexa LOK
s pBH hitps://m.edsoo.ru/35368f3¢
b K
133 Penrenue 3anau nbmorexa 11O
https://m.edsoo.ru/4410cefQ
134 Pemenue 3amau nmo teme "IlocTOSIHHBII bubnnoreka IIOK
3JIEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau mo treme "l[locTostHHBIN bubmuorexa [JOK
ANEKTPUUYECKUH TOK" https://m.edsoo.ru/744261b8
136 Pemenne 3agau o teme "IlocToSIHHBIN bubmuorexa [JOK
SJIEKTPUYECKUM TOK" https://m.edsoo.ru/eb5d4687
137 O00011IeHNE U CUCTEMATU3AaIUs 3HAHUH 110 bubnnoreka IIOK
TeMme "[10CTOSHHBIN 2IEKTPUUECKNN TOK" https://m.edsoo.ru/bfd7a050
138 KonTponasnas padora no teme "IlocTostHHBIN bubmuoreka [JOK
ANEKTPUIECKUIN TOK" https://m.edsoo.ru/1885ddf1
DneKTpuueckast MPOBOJUMOCTh PA3IUYHBIX
139 BEIIECTB. DIEKTPUUECKUN TOK B MeTaIIax bubnnorexa LIOK
m ' p ' https://m.edsoo.ru/da794295
CBepXInpoBOAUMOCTh
DIEKTPUYECKHUI TOK B PacTBOpaX U
140 acnn:BaX JIIEKT OJ'II/ITIZ)B 3alf)0HLI dapanes bubmmorera OK
p p ‘ pat https://m.edsoo.ru/4b423491
JUTSI DJICKTPOIH3a
bu6mmoreka [IOK
141 DIIeKTpUUYECKUH TOK B rasax. Ilmasma
P hitps://m.eds00.ru/92d92f76
142 DNEeKTpUYECKU TOK B BaKkyyMe. BakyymHbie bubmuoreka [JOK




prOOpPbI https://m.edsoo.ru/2E+160
143 DJIEKTPUUYECKUH TOK B OJTYIPOBOAHUKAX bubmorexa [TOK
https://m.edsoo.ru/ab61c660
bu6nmoreka [IOK
144 HoatynpoRoHitkoBLIE MPHOOPH https://m.edsoo.ru/83622200
DuU3nYeCKU MPAKTUKYM 10 TEME
"N3MepeHue cuiibl TOKa U HAMpPsHKEHUS B
LEMU TOCTOSIHHOT'O TOKA IPY MTOMOIIHX
145 AQHAJIOTOBBIX U IU(POBBIX U3MEPUTEIBHBIX bubnuoreka [JOK
npuOopoB" nian "3HaKOMCTBO ¢ IUPPOBOI https://m.edsoo.ru/5643ea56
naboparopueii o ¢pusuke. [Ipumepst
U3MEpeHUS PU3NICCKUX BEITMYUH TIPH
MOMOIIYA KOMIBIOTEPHBIX JaTYUKOB"
®uznyeckuil npakTukyM no teme "M3yduenue
146 HEPABHOMEPHOTO JBHXKEHUS C LIEJIbIO bubnnorexa LIOK
. " https://m.edsoo.ru/f6292f5f
oIpeziesieHUs MTHOBEHHOM CKOpOCTH
Du3nUeCcKu IPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHus Mpu
147 MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM bubnmnoreka [JOK
JIBHKEHUHU MO0 HAKJIOHHOW IJIOCKOCTH' MIIH https://m.edsoo.ru/6960b6ef
"UccnenoBanue 3aBUCUMOCTH ITyTH OT
BPEMEHHU NIPU PaBHOYCKOPEHHOM JBUKEHUN"
Pu3nYecKuil TPAKTUKYM 110 TEME
148 "U3mepenune yckopeHust CBOOOTHOTO bubnmnoreka [JOK
nanenus” win "M3ydeHue IBH>KeHU Tena, https://m.edsoo.ru/d1ea2402
OpOIIEHHOTO TOPU30HTAIHHO"
®uznyeckuil NpakTukyM 1o teme "M3ydenue
149 JBUKEHUS TeJIA 110 OKPYXKHOCTH C bubmmorexa LOK

MTOCTOSTHHOM 10 MOJIYJIFO CKOPOCTHIO" MITH

https://m.edsoo.ru/bcf53514




150

"HccnenoBanre 3aBUCUMOCTH MEPHUOJIA
oOpaleHusi KOHUYeCKOro MasiTHUKA OT €ro
napamMerpos"”

DuU3nYeCKui MPAKTUKYM 10 TEME
"U3Mepenne paBHOJACHCTBYIONIEH CUJIBI TTPU
JBIDKCHUH OpycKa MO HaKJIOHHOH ITIOCKOCTH"
uiu "[IpoBepka runoTe3bl 0 HE3ABUCUMOCTH
BPEMCHH JIBHKEHUS OpycKa 10 HAKJIOHHOM
IJIOCKOCTH Ha 33JIaHHOE PacCTOSHUE OT €ro
macchl"

bu6nmoreka [IOK
https://m.edsoo.ru/0b34db84

151

Ou3nyecKuil MPakTUKYM 0 TEME
"UccnenoBanue 3aBUCUMOCTH CHJT
YIIPYTOCTH, BOSHUKAIOIINX B TIPYKUHE U
PE3UHOBOM 00pasiie, oT uxX aedopMaiuu’ uiu
"N3ydyeHue qBUKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOM uepes
n€rkuii 010K"

bubmuorexa [JOK
https://m.edsoo.ru/b55b81al

152

153

Pu3nYecKuil NPAKTUKYM 110 TEME
"U3mepenue ko3ppuirienTa TpeHus mno
BEITMYMHE YIJIOBOTO Kod(pduiimenrta
3aBucumoctd Frp(N)" wnu "MccnenoBanue
JIBYDKEHUS OpycKa 110 HaKJIOHHOM IIOCKOCTH
C NepeMeHHbIM K03(ppuiimeHToM TpeHus" uim
"N3y4yeHue IBUKEHMS IPy3a Ha Bally C
TpeHueM"

Pu3nYeCcKuil IPAKTUKYM I10 TEME
"HccnenoBaHue yclOBUN pPaBHOBECHUS
TBEPOIO TEJA, UMEIOIIETO OCh BpaLCHUS"
nnu "KoHCTpynpoBaHue KPOHIITEHHOB U

bubmmoteka [IOK
https://m.edsoo.ru/b83b1607

but6mmoreka [IOK
https://m.edsoo.ru/4a04f4f7




154

pacu€r cun ynpyroctu" uinm "M3yuenue
YCTOMUYMBOCTHU TBEPAOTO TEJIA, UMEIOILETO
TJI0IAJb OTIOPHI"

DuU3nYeCKui MPAKTUKYM 10 TEME
"U3Mepenne uMItysbca Tefia o TOPMO3HOMY
nytu" win "M3mMepeHue Cuiibl TIrU, CKOPOCTH
MO/JIENN STIEKTPOMOOHIISI K MOIITHOCTH CHJTBI
Taru" win "CpaBHEHNE U3MEHEHUS UMITYJIbCA
TeJa C UMITYJIbCOM CHJIBI" WIIH
"HccnenoBanue coxpaHeHUsl UMITYJbca IpU
ynpyrom B3aumojencteun" uin "M3mepenue
KMHETUYECKOU SHEPTUU TeJia 10 TOPMO3HOMY

n

nyTH

bu6nmoreka [IOK
https://m.edsoo.ru/856fb28e

155

156

157

®uznyeckuil npakTukym no teme "M3ydyenue
U30TEPMUYECKOTO Tpoliecca (PEKOMEH10BaHO
UCIob30Banue nudposBoi maboparopun)"
i "M3ydeHne n30XopHOro npouecca’ wim
"N3yuenne nzob6apHoro npouecca" uiu
"ITpoBepka ypaBHEHUS COCTOSTHUSA"

Pu3nYecKuil TPAKTUKYM 110 TEME
"M3MepeHue yaeapHON TeMI0EMKOCTH" NI
"UccnenoBanue mpolecca OCThIBaHUS
BemecTBa" win "VccrnenoBanue aanabaTHOTO
npouecca” win "M3ydyeHne B3aUMOCBS3H
SHEPTrUU MEKMOJIEKYIISIPHOTO
B3aMMOJICHCTBUS U TEMIIEPATYPbI KUTICHUS
JKUAKocTen"

@uznyeckuil NpakTukyM 1o teme "M3ydyenue
3aKOHOMEPHOCTEHN MCTIapeHUsI JKUIKOCTENH"

bubnnoreka IIOK
https://m.edsoo.ru/eOfe7e07

bu6nuoreka [IOK
https://m.edsoo.ru/2f2faa61

bu6nuoreka [IOK
https://m.edsoo.ru/6bla23b5




unu "M3mepenue yaenbHON TEeTI0ThI
11aBJieHus Jbjaa" uinm "M3ydeHue cBONCTB
HaCBILIEHHBIX NMapoB" wiu "M3mepenue
a0COJIIOTHON BJIQXKHOCTH BO3/1yXa U OLIEHKA
Macchl apoB B nomeneHun'". zmepenue
K03(ppUILIMEHTA TOBEPXHOCTHOIO HATSKEHUS

158

159

160

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaGnronenue npeBpaiieHus SJHepruu
3apsKEHHOT0 KOHJEHCATOpa B YHEPTHI0
u3nyyeHus ceeroauona” niam "Mzydenue
MPOTEKaHHUs TOKA B LIETIH, COepKaIlen
KoHjaeHcaTop" unu "Pacnpenenenue
pPa3HOCTH MOTEHLIUATIOB (HAPSHKEHUS ) IPU
MOCIIe0BATEILHOM COEIMHEHUU
KOHJIEHCAaTOpoB"

Ou3nyecKuil MPakTUKYM 0 TEME
"MccnenoBanrue CMEIIAaHHOTO COSIHMHCHUS
pesuctopoB” unu "M3Mepenne yneapHoro
COTIPOTUBIICHUS TPOBOJIHUKOB" HIIH
"UccnenoBaHue 3aBHCUMOCTH CHIJIBI TOKA OT
HaIPSKEHUS JUTsI JIAMITHl HaKaTuBaHUs "

Du3NUeCKU IPAKTUKYM I10 TEME
"Habmroienue snexktponuza’ uiu
"N3mepenue 3apsaa 0JHOBAJIEHTHOrO HOHA"
i "HccaenoBanre 3aBUCHMOCTH
COTIPOTHUBIICHUS TEPMOPE3UCTOPA OT
teMriepaTypbl” uiaun "CHATHE BOJIBT-aMIIEPHOMI
XapaKTepUCTUKHU auoaa”

bubnnoreka IIOK
https://m.edsoo.ru/ec424377

bu6nuoreka [IOK
https://m.edsoo.ru/2b179d98

bu6nuoreka [IOK
https://m.edso00.ru/64b6e901

161

PesepBHrlit ypok. O6001ICHHE U

bu6nuoreka [IOK




CHCTEeMaTH3als 3HaHUH 110 TeME

https://m.edsoo.ru/ed017d93

"KunemaTtuka"
PesepBHElil ypok. O0001IEHNE U
P 7P . bubmuorexa [JOK
162 CHCTEeMaTU3alusl 3HaHUH 110 TeMe
" " https://m.edsoo.ru/3149956b
Jmnamuka
PesepBHblil ypok. O0001ICHHE 1
P P . " bu6nuoreka [JOK
163 cucTtemaTu3aius 3Hanui mo reme "Craruka
" https://m.edsoo.ru/0f9752ac
TBEPJIOTO TeJIa
PesepBublii ypok. O000IICHHE 1
164 CI/ICTEM&TI/ISZEI/I?[ 3HAHUHU MO TeMe "3aKOHBI bubmmorexa LOK
" https://m.edsoo.ru/6c0df9cc
COXpaHEHHUsS B MEXAHHUKE
PesepBurblii ypok. O0001I€HIE U
165 CHCTIe)MaTmZEm{ 3HaHU# 110 TeMme "OCHOBBI bubmmorexa LOK
. " https://m.edsoo.ru/de148976
MOJICKYJIIPHOKMHETHYECKON TEOPUHU
PesepBurblii ypok. O0001I€HIE U
P 7P . bu6mmoteka [IOK
166 CHCTEeMaTU3alusl 3HaHUH 110 TeMe
" " https://m.edsoo.ru/Obcc77cl
Tepmonnnamuka. TernnoBble MalIMHBI
Peseprubiit ypok. O60011eHIE U
167 CHCTEMAaTHU3alNS 3HAHUH T10 TEME bu6mmoteka [IOK
"ArperatHble cocTosiHus BemecTBa. da3oBbie https://m.edsoo.ru/59ca5c91
nepexonnl”
Peseprubiit ypok. O600111eHIE U
. bubmuotexa [JOK
168 CHCTeMaTH3aIlnsl 3HaHUH 110 TEMe
" " https://m.edsoo.ru/f2381c0c
DIIEKTPUUYECKOE TT0JIE
PesepBurrii ypok. O000111€HIE U
P P . bubmmorexa [JOK
169 CHCTeMaTH3aIlns 3HAHUH 110 TeMe
" . . " https://m.edsoo.ru/3caebdal
[ToCTOSIHHBIN SEKTPUUECKUN TOK
170 PesepBHrlit ypok. O6001IeHHE U bubnmnoreka [JOK




cucreMatus3anys 3Hagui mo treme "Toku B https://m.edsoo.ru/cc7681d4

pa3Iu4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16



11 KIIACC

KoauuecTBO 4acoB

DJIeKTpOoHHbIe HU(pPOBbIE

Ne i/ Tema ypoka B KouTpoabubie IIpakTnyeckue oOpa3oBaTe/ibHbIE
cero
padoThI padoThI pecypchl
B3aumoneiicTBre MOCTOSIHHBIX MarHUTOB U
bu6mmoreka [JOK
1 MIPOBOJHUKOB C TOKOM. MarHuTHOE ToJIe. 1
https://m.edsoo.ru/487a8593
I'mnoTesa Amrmepa
Bekrop marautHo naaykuuu. Ipuanumn
2 cyne 5031/1111/11/1 MaFHI/ITHfX noneﬁp JIuaun 1 bubmorera [JOK
yrep . ’ https://m.edsoo.ru/4clabccb
MarHuTHOM MHIYKLIHUH
3 MaruauTtHoe 1nosje NpoBoJHUKA ¢ TOKOM. OnbIT | bubnuorexa [JOK
Opcrena https://m.edsoo.ru/d35d5262
JlaGopaTtopnast pabora Nel «MccnenoBanue
4 JIEHCTBHSI IOCTOSTHHOTO MarHUTa Ha paMKy ¢ 1 1
TOKOM)
bu6mmoreka [JOK
5 Cuna Amrepa, e€ HarpaBiIeHHE U MOIYJIb 1
p p Ly https://m.edsoo.ru/26d9c5ba
bu6mmoreka [JOK
6 Pemenue 3amau 1
A https://m.edsoo.ru/a37a0c21
7 [Ipumenenue 3akoHa Amrmepa. | bub6nuorexa [IOK
DNeKTpoU3MepUTENbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
g JlaGopatopHas padota Ne2 «M3yuenue ] |
3aBUCHUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKa
Cuna JlopeHnma, €€ HalpaBiIeHUE U MOIYIIb.
PEHI, 13 Y Bu6manorexa [IOK
9 JBr>keHUe 3apsyKeHHON YacTHIbI B 1

OIHOPOJHOM MAarouTHOM IT0JIC

https://m.edsoo.ru/c97afaal




bubmuoreka [JOK

1 P
0 crieHue st https://m.edsoo.ru/504e98c7
bubmuoreka [JOK
11 P
abora ciuet Jloperiuia https://m.edsoo.ru/d5 18bedb
bubmuoreka [JOK
12 Pemeriie sana https://m.edso0.ru/93617bd9
13 MarauTHoOe 10JIe B BEIIECTBE. bubmuoreka [JOK
®eppoMarHeTuky, napa- u JTuaMarHeTUKU https://m.edso0.ru/30ff9608
14 OcHoBHBIE CBOICTBA (heppOMarHeTHKOB. bubnunoreka [JOK
[Ipumenenne peppoMarHeTHKOB https://m.edsoo.ru/0b58190a
bubmuoreka [JOK
1 P "M "
5 elIeHue 3a7a4 1o TeMe "MarauTHoe 1mnose hitps-//m.cdsoo.rw/5b355¢307
bubmuoreka [JOK
16 P "M "
elIeHue 3a7a4 1o TeMe "MarauTHoe 1mose hitps/m.cdsoo.ru/4 lcdacga
17 SBnenue anekTpoMaruuTHOM nHAYKIMH. [ToTok bub6nuorexa [IOK
BEKTOpPa MarHUTHON UHAYKIIMHU https://m.edsoo.ru/b3efalcl
bu6mmoreka [JOK
18 OJIC nunyKum https://m.edsoo.ru/48150bd8
19 3aKOH JIEKTPOMArHUTHON WH, nu Dapanes bubmmorexa [TOK
P K pal https://m.edsoo.ru/a6dec188
20 Buxpesoe anextpuueckoe nose. Toku Oyko bubnnorexa [JOK
o1 JlaboparopHnas pabota Ne3 <U<I/Iccnez[OBaHI/1e hitps://m.cdsoo.ru/1 Sabe 140
SIBIICHUS DJIEKTPOMATHUTHOM WHIYKIITHH
but6mmorexa [IOK
22 SNC MHAYKUAH B JBHKYLHXCA TPOBOSHHKAX https://m.edso00.ru/0235cc02
b K
23 Pemenue 3amau nomorexa IO

https://m.edsoo.ru/4dfda618




bubmuoreka [JOK

24 llpasitno Jlerua https://m.edsoo.ru/bbc22726
)5 NuayktuBHOCTH. Karyika MHIYKTUBHOCTH B bubnnoreka [JOK
LIEU HOCTOSHHOI'O TOKA https://m.edsoo.ru/621eae9d
bubmuoreka [JOK
26 SAnenne camonnaykiuu. 9J1C camonHAyKIUN https://m.edsogru/7ee60c38
7 JlaGopaTtopnast pabota Ne 4 «MccnenoBanue
SIBJICHUS] CAMOMHTYKIIHH
)3 DHeprusi MarHuTHOTO MOJIsl KATYIIKUA C TOKOM. bubnnoreka [JOK
DIIEKTPOMAarHuTHOE I0Je https://m.edsoo.ru/b3cOadl1
bubmmoreka [JOK
29 Pemerre saxa< https://m.edsocl)_.[ru/88f69d2b
30 O00011IeHNE U CUCTEMATU3AaIUs 3HAHUI 110 bubmuoreka [JOK
Teme "DNeKTpoauHaMuKa" https://m.eds00.ru/76484025
31 KonTposnbnas padora Ne 1 bubnnorexa [JOK
«INEKTPOTUHAMHUKAY https://m.edsoo.ru/8ac09b98
1 KonebarenbHas cucrema. CBOOOIHEIC bu6mmoreka [JOK
KoJjebanus. ['apMoHUYecKre KoaeOaHus https://m.edsoo.ru/7c1db385
3 KunemaTnyeckoe 1 TMHAMUYECKOE OMUCAHUE bubnuotexa [JOK
K01e0aTeIbHbIX IBIKEHNI https://m.edsoo.ru/87¢e9498
DHepreTudeckoe onucanue. BeiBos
34 JMHAMUYECKOT0 OMMCAaHMS TAPMOHUYECKHUX bubnuoteka [JOK
KOJIeOaHUH M3 WX DPHEPTETUIECKOTO U https://m.edsoo.ru/e3¢99692
KMHEMATUYECKOTO OMUCaHUs
35 Ammntyna u asza koiaebaHuit bubmorera [JOK

https://m.edsoo.ru/7a0c439a




[lepuon u yacrora konebanuid. [leproa ManbIx
CBOOOJHBIX KOJeOaHUH MaTeMaTHYECKOTO

bubmuoreka [JOK

36
MasTHHKA. [lepror cBOOOIHBIX KoJleOaHu https://m.edsoo.ru/e0399319
MPY>KUHHOTO MasTHUKA
JlaGopaTtopHnas pabora Ne 5 «3mepenne
37 nepuo/ia CBOOOIHBIX KOJIEOAHUN HUTSHOTO U
MPYKUHHOTO MasiTHUKOB)
18 3aryxaroiue Kojaebanusi. BeiHyK1eHHbIe bubmmoreka [JOK
KoJjeOanus. Pesonanc https://m.edsoo.ru/72¢93d09
39 ABTOKOJIE0aHUSA bubmorexa HOK
https://m.edsoo.ru/6add2644
40 Jlaboparopuas padota Ne 6 «IIpeobpa3zoBanue
SHEPTUU B MPY>KUHHOM MasITHUKE)
bubmuoreka [JOK
41 Pemrenne 3anau https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
1 O06o0mIeHre 1 cucTeMaTr3alis 3HaH|H 110 bubmuorexa [JOK
teMme "MexaHudeckue KoebaHus " https://m.edsoo.ru/8ef587be
43 KonTponbHas padora Ne 2 "Mexanndeckue bubnnorexa [JOK
KojeOanus" https://m.edsoo.ru/eb84182f
m DNeKTpOMarHuTHhIE KOJIeOaHusI. bubnmnoreka [JOK
KonebarenbHblit KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsi3b aMIUIUTYABI 3apsiia
. bubnmnoreka [JOK
45 KOHJIEHCATOpa C aMILIUTYI0M CHIIBI TOKA B
https://m.edsoo.ru/093f9af1
K0JIe0aTeIbHOM KOHTYpE
46 3aKOH COXpaHEHUsl YHEPTUHU B UJI€aJTbHOM bubnmuorexa [JOK

KoJIe0aTeIbHOM KOHTYpC

https://m.edsoo.ru/d1e2d543




3aryxarllue 3JIeKTPOMAarHUTHbIE KOJIeOaHUsl.

bu6mmoreka [JOK

47
BriHyXIeHHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHUs https://m.edsoo.ru/5¢668619
43 IlepemenHsblil TOK. Pe3nctop u KOHIEHCaTOp B bubnmoreka [JOK
LIENU TIEPEMEHHOTIO TOKA https://m.eds00.ru/84836152
49 Karymika MHIyKTUBHOCTH B LIENIU IEPEMEHHOTO bubmmorexa [IOK
TOKa https://m.edsoo.ru/cfa307af
JlabopaTtopHnas padota Ne 7 «3yuenue
50 IIPOTEKaHUsl IEPEMEHHOT0 TOKA B LIEMH,
coJiepKalieii KOHACHCATOP»
51 3akoH OMa JJis 3JIEKTPUYECKOHN Lenu bubnnoreka [JOK
IIEPEMEHHOTO TOKA https://m.edsoo.ru/8bae38e6
MoIHOCTh NEPEMEHHOTI0 TOKA. AMIUIUTYTHOE
52 U JICHUCTB :e 3HAYEHHE CUJIBI TOKA U ’ bubmmorexa [IOK
g yrom https://m.edsoo.ru/lcac6cdc
HanpsHKeHUs
53 Pe3onaHC B ayekTprUeCKOi 11enu bubmorexa HOK
P t https://m.edso0.ru/087506df
bu6mmoreka [IOK
54 Pemenue 3amau
A https://m.edsoo.ru/al 6836a4
WneanbHblif Tpanchopmarop. [Ipoussoactso,
55 nepeaada u moTpeOIeHUE IISKTPUISCKONW bubmorexa HOK
pea p p https://m.edsoo.ru/f97418ae
SHEPruun
DKOJIOTHYECKUE PUCKHU TP MPOU3BOJICTBE
56 anekTposHeprun. KymbTypa ncmoib30BaHus bubmorera [JOK
POIHEPTIH. RyJILTYpa HCTIO hitps://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPTUH B TOBCEHEBHOM KU3HU
bu6mmoreka [IOK
57 Pemenue 3amau
A https://m.edsoo.ru/ee6677ed
58 O0001eHne 1 cucTEMaTU3ALNS 3HAHUI 110 bu6mmoreka [JOK




TemMe "DIeKTPOMarHUTHbBIE KoJleOaHws "

Kontposbnas padora Ne 3

https://m.edsoo.ru/7cab59{8
bubmuoreka [JOK

59 "DJIeKTpOMarHuTHhIE KoyieOanus " https://m.edsoo.ru/401024a9
60 Mexannyeckue BOJIHbI. XapaKTePUCTHKH bubnnoreka [JOK
MEXaHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
61 CBolicTBa MEXaHUYECKUX BOJIH Bubmmorexa LIOK
https://m.edsoo.ru/d9ae1000
bubmmorexa [IOK
62 3ByK. XapakTepHCTHKIL 3Eyka https://m.edsol_.[ru/l38b6f09
63 WNudpasByk u ynpTpazsyk. [llymoBoe bubnnoreka [JOK
3arpsI3HEHUE OKPYKAIOIIEH Cpeibl https://m.edsoo.ru/7380038f
64 JlaboparopHas pabota Ne 8 «M3yueHue
MapaMeTPOB 3BYKOBOM BOJIHBI»
bubnunoreka [JOK
65 Pemerue 3anau https://m.edsocl)_.[ru/cfd91Sbf
66 ONeKTpOMarHuTHbIE BOJIHBL. M3myuenue bubnnorexa [JOK
DJIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/714e5dbl
67 DHeprus MeKTPOMarHuTHLIX BosiH. CBoiicTBa bubnnorexa [JOK
DJIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
68 [Ikana snekTpoMarHUTHBIX BOJH. [IpumeHenue bub6nuorexa [IOK
AIIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY https://m.edsoo.ru/49be1f9%e
[TpyHIMIIBI pagUOCBSI3U U TEJIEBUACHHUS.
69 PaIl)z[HoLJIlOKaulidf 3J‘IeKTpOMa1"HI/ITHI(§e bubmnorexa [IOK
N https://m.edso00.ru/9f96f1{8
3arpsI3HEHUE OKPYIKAIOLIEN Cpebl
70 KonTtponbHas padora Ne 4 «PanuoBonHb» ngﬂ;;fg;gﬁﬁ 798520
71 Cser. 3aKOH NPSIMOJIUHENHOTO bubnuorexa [IOK



pacnpocTpaHeHuUs CBEeTa

https://m.eds00.ru/f9566406

7 Pemenue 3aay Ha IpUMEHEHUE 3aKOHA bubnmoreka [JOK
MPSAMOJIMHEHHOTO PACPOCTPAHEHHS CBETA https://m.edsoo.ru/ea32d455
73 Otpaxenue ceta. [lnockoe 3epkano. bubnnoreka [JOK
Cdepudeckoe 3epkaio https://m.edsoo.ru/a005d2bb
[Ipenomnenue cBera. AGCOIIOTHBIN U
74 OTHOCHUTEJIbHBIN IMOKA3aTeNIb MPEIOMIICHHUS. bubnnoreka [JOK
[Tonnoe BHyTpeHHee oTpaxenue. [IpenenbHbiin https://m.edsoo.ru/bc2e55¢cd
YTOJI MOJTHOTO BHYTPEHHETO OTPAKECHUS
75 Pewienue 3a1a4 Ha IpUMEHEHNE 3aKOHOB bubnunoreka [JOK
OTPAXKEHUA U MPETOMIIEHUS CBETA https://m.eds00.ru/49d830a9
76 JlaboparopHnas pabota Ne 9 «M3mepenue
MOKa3aTelisl MPEJOMIICHHSI CTEKIa
77 Xon nydei B mpusme. Jlucnepcus cBera. bubnnoreka [JOK
CnoxHbIl cocTaB Oenoro ceeta. IlBer https://m.edsoo.ru/d8e1c3be
73 JIun3bl. @OKYCHOE PACCTOSIHUE U ONTUYECKAS bubnmnoreka [JOK
CUJIa JTUH3BI https://m.edsoo0.ru/60441359
79 [TocTpoenue n3oOpaxeHnit B TMH3AX U UX bubnuotexa [JOK
crucTtemax. Y BEeJIMYEHHE JIMH3bI https://m.edsoo.ru/bb53b1d5
20 Pemenue 3a1au Ha MOCTpOCHHE U300pAKEHUH, bubnmnorexa [JOK
[OJIyYaEMBIX C IIOMOLLBIO JTUH3 https://m.edsoo.ru/5a868f09
81 JlabopaTtopHnas padota Ne 10 «M3mepenue
(OKYCHOTO pacCTOSIHUS PACCEHBAIOIINX JIH3)
82 ['ma3 kak ontuyeckas cucteMa bubmorera [JOK
https://m.edsoo.ru/ecd480a2
83 Pemenue 3agau. [Ipenensr npuMeHUMOCTH bubnuorexa [JOK




reOMETPUYECKON ONTUKHU

https://m.edsoo.ru/cd174al0

84 CKOpOCTh CBETA U METOJBI €€ N3MEPEHUS bubnmorera [IOK
p a p https://m.edsoo.ru/f32aab06
bu6mmoreka [JOK
85 Jlucniepens cera https://m.edsoo.ru/1el6cchbe
bu6mmoreka [JOK
)41
86 HTCpdepeHIIs CBeTa https://m.edsoo.ru/5fc0c638
%7 KorepeHnTHble HCTOUHUKU. Y CIIOBUS bubnuoreka [IOK
Ha0JII0/IEHUSI MAKCUMYMOB U MUHUMYMOB https://m.edsoo.ru/c6416d48
88 Perenue 3agau Eubmorexa IOK
https://m.edsoo.ru/3061de2b
bubmuoreka [JOK
I1
89 PUMEHEHHE HHTEp(epeHLIn https://m.edsoo.ru/668edbc8
bubmuoreka [JOK
90
Jlapaximsi ceera https:/m.edsoo.ru/12ed04b5
91 JudpaxknuonHas pemeérka. Y cioBue bub6nuorexa [IOK
HaOJIOJICHUS TJIABHBIX MAaKCUMYMOB https://m.eds00.ru/f998d964
JlaGopatopHnas padorta Ne 11 «HaGmonenue
92 T paKuu, UHTEPPEPEHIINU U MOJSIpU3alun
CBETa»
bu6nmoreka [JOK
93 P
CHICHHE 3a1aq https://m.edsoo.ru/d58c411a
94 [Tonepeunocts cBeTOBBIX BOJIH. [lonsipuzanus bubmuoreka [JOK
CBETa https://m.eds00.ru/e9890fe9
bu6mmoreka [IOK
95 P
CLICHHE 33124 https://m.edsoo.ru/c56¢8158
96 CBeTOBBIE ABJICHUS B IPUPOJIE bubnmnoreka [JOK




https://m.edsoo.ru/0b36363d

97 O06o001IeHre U CUCTEMaTH3alisl 3HAaHUH 110 bubmuorexa [JOK
Teme "OnTuka" https://m.edsoo.ru/8al14748b
bu6mmoreka [JOK
98 KonTpoasHas padora Ne 5 «Ontuka»
P P https:/m.eds0o.ru/82315dd4
['paHUIIBI TPUMEHUMOCTH KJIACCUYECKOM
99 MEXaHUKU. 3aKOHBI DJIIEKTPOIUHAMUKHA U Enbmorexa OK
' pox https://m.edsoo.ru/c9bd77cb
MIPUHIIAIT OTHOCUTEIIEHOCTH
100 [Toctynatsl crienuanbHON TEOPUHU bubmmorexa [IOK
OTHOCHUTEJIbHOCTH https://m.edsoo.ru/c56f05cb
IIpocTpaHCTBEHHO-BPEMEHHOW HHTEPBAIL.
IIpeoOpasosauns Jlopenna. Yciosue
101 o pI/I‘lI/III;HOCTI/I OTHO(I:)I/ITGJ'IBHOCTB buGnnorexa LIOK
p ' hitps:/m.eds0o.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMeINICHUE BPEMCHH U
COKpAIlleHUE JITTHHBI
102 DHeprusg 1 UMNYJIbC PEAITUBUCTCKON YaCTHUIIBI bubnmorera [TOK
p y P H https://m.edsoo.ru/853a64fc
JlaGopatopHas pabota Ne 12 «Onpenenenue
103 UMITyJIbCA ¥ SHEPTUU PETSATUBUCTCKUX YACTHII
(o dororpadusaM TPEKOB 3apsIKEHHBIX YaCTHUIL B
MarHUTHOM TIOJIE)»
104 CBs13b Macchl € SHEPTUEN U UMITYIBCOM bubnnorexa [JOK
PENATUBUCTCKON YaCTUIBl. DHEPTHUS MTOKOS https://m.edsoo.ru/b6258ffa
105 PaBHOBeCcHOE TEIIIOBOE U3ITYUEHUE bubmmorexa LOK
i htps:/m.edsoo.ru/f54035a5
bub6anorexa LIOK
106 3akoH cMmelennsa Buna nbmmorexa I1

https://m.edsoo.ru/1c5ff752




bubmuoreka [JOK

107 r M. I1 ()
UIoTe3a JIaHKa 0 KBaHTax. POTOHBI hitps://m.cdsoo.ru/aStad 18
bubmuoreka [JOK
108 2
HEPIA M HMIIYIILC (OTOHA https://m.edsoo.ru/7fb307ec
109 ®otoadpdexr. Onbitel A. I'. CTonerosa. bubmuorexa [IOK
3akonbl poTtoddderra https://m.edsoo.ru/8c68e5b9
110 VpaBHenue DitHmTerHa 1151 hoToddekra. bubmuorexa [JOK
"Kpacnas rpaanna” potorddexra https://m.edsoo.ru/01ef4556
Jlaboparopnas pabota Ne 13
111 «M3mepenue nocrosinHo [lnanka Ha ocHOBe
uccienoBanus Gotodpdexrar
bubmuoreka [JOK
112 . I1. H. JIe6
Jasnenue csera. OmbiTe! cocena https://m.eds00.ru/64b4f966
113 BosHOBEIE CBOMCTBA YaCTHUII Eubmorexa IOK
https://m.edsoo.ru/f59cfcec
Bomnsl ne bponns. /JInuna BonHs! g¢ bpoiins u
114 a3Mepbl 00JIaCTH JIOKAJTU3AIUH JIBHKYIIEHCS bubmorexa HOK
p p o A ym https://m.edsoo.ru/5df8bafl
YaCTHIIBI
115 KopmyckynsipHO-BOJIHOBOM Jyann3m bubmorexa HOK
PHYCKYTAP Ly https://m.edsoo.ru/8ccab62a
bu6mmoreka [JOK
116
Jludppaxius S1CKTPOHOB Ha KpHCTALIAX https://m.edsoo.ru/30dbal8c
Cnenuduka n3MepeHuid B MUKPOMHUPE.
117 Coo?Hg)meHHs{ Hezn e CHéHH(?CTeﬁp bubmmorexa [TOK
. Pea https://m.edsoo.ru/65783dec
['eitzendepra
118 Pemenue rpaduyeckux 3amaq Bubmmorexa LIOK

https://m.edsoo.ru/e70195bd




bubmuoreka [JOK

19 Penterine pacuCTHBIX sajat https://m.edsoo.ru/ee9b3182
120 KonTtponsnast padora Ne 6 «Ocnossl CTO. bubnuoreka [IOK
KopnyckynsipHO-BOJIHOBOU Ayanu3m» https://m.edsoo.ru/c3de891a
121 OnbITHI IO UCCIECTOBAHHUIO CTPOEHHUS aToMa. bubnunoreka [JOK
[Tnanerapnas monens atroma Pezepdopaa https://m.edsoo.ru/312b750a
bubmuorexa [JOK
122 Hoctynarst bopa https://m.edsoo.ru/404dfa9a
123 Buasl ciektpoB. CriekTp ypOBHEH 3HEpruu bubmmoreka [JOK
aroMa BOJ0poJa https://m.edsoo.ru/cf74bl1a
JlabGopaTtopnast padora Ne 14 «MccnenoBanue
124 CIIEKTpa pa3pe’KEHHOr0 aTOMapHOTO BOJIOPO1a
U U3MEepeHHe MoCcTossHHOM Punbepray
125 CroHTaHHOE M BBIHYKJIEHHOE U3JTy4YEHUE CBETA Bubmmorexa LIOK
https://m.edsoo.ru/f945d85¢
bu6mmorexa [IOK
126 Jlasep https://m.edsoo.ru/2288a0c4
Hyxmonnasg monens saapa I eiizendepra-
127 I/I}BIEHGHKO. 3apsan u MaSCOBOG ‘II/ICJ‘I(I)) saapa. Bubnrotexa LIOK
https://m.edsoo.ru/34adaSde
N3otonel. PagnoakTuBHOCTH
3aKoH pagMoakTUBHOTO pacmnana. CBoicTBa
128 MOHU3HPYIOUIETO U3NIyd4eHMs. BiausHue bubnnorexa [JOK
PAaAMOaKTUBHOCTH HA KUBBIE OPTaHU3MBI. https://m.edsoo.ru/aab98bef
Jo3umerpus
JlaGopaTtopnast pabota Ne 15 «MccnenoBanue
129 PaaroaKTUBHOTO (POHA C UCTIOJIb30BAaHUEM

JO3UMeTpa




OHeprus cBs3U HYKJIOHOB B siape. S nepHbie
cuibl. Jleekt macchl aapa. SnepHble peakium.

bu6mmoreka [JOK

130 Snepubie peakTopsl. [IpoOaeMbl aBJIIEMOTO
PHbIC Peaittopbt. Hp yip https:/m.edsoo.ru/ff1758d0
TEPMOSIICPHOTO CUHTE3a. DKOJOTUYECKUE
ACIIEKThI Pa3BUTHUS SIACPHOU SHEPTETUKU
Mertoabl perucTpalyu U UCCIeI0BaAHMS
3JEeMEHTApHBIX yacTull. DyHgaMeHTaIbHbIC
Fu) . bubmuoreka [JOK
131 B3aUMOJICUCTBUA. bapnOHbI, ME30HBI U
. https://m.edsoo.ru/lac08a5b
nentoHsl. [IpencraBnenne o CtannapTHOU
Mojenu. KBapk-riirooHHas MOAEb aApOHOB
®usuka 3a npegenamu CTaHIapTHOW MOCIIH.
N N bubmuoreka [JOK
132 TémHas marepus U TEMHas dHeprus. EnnHCTBO
. https://m.edsoo.ru/c026fd37
(GU3HYECKON KapTUHBI MHpa
133 Otanbl pa3BUTHS ACTPOHOMHUU. 3HAYEHUE bubnnoreka [JOK
aCTpOHOMUH https://m.edsoo.ru/ad73e145
[TprMEeHUMOCTH 3aKOHOB (PU3UKU IS
134 00BSCHEHUS TPUPOIBI KOCMHUYCCKUX 00BEKTOB bubmorexa HOK
PP TOB. https:/m.eds00.ru/39c44028
Mertoapl aCTPOHOMUUYECKUX UCCIENOBAaHUMN
CoBpeMeHHbIE ONITHYECKUE TEIECKOIIBI,
bu6mmoreka [IOK
135 PaaAMOTENECKOIIbl, BHEATMOC(EpHas
https://m.edsoo.ru/4877aale
aCTPOHOMHUSA
136 Bun 38é31H0T0 HeOa. Co3Be3nus, ApKue bu6nmoreka [JOK
3BE3/IbI, IIJIAHETHI, MX BUJAUMOE JBUKCHHUE https://m.edsoo.ru/aac588eb
Conneunas cuctema. Comaine. ConHeuHas
bu6mmoreka [JOK
137 akTUBHOCTH. McTounuk sneprun ConHia u
. https://m.edsoo.ru/22748eb4
3BE3
138 3BE3/1bI, IX OCHOBHBIE XapPaKTEPUCTUKH. bubnuorexa [JOK

Junarpamma "cnieKTpajbHBIN Kilacc —

https://m.edsoo.ru/42169944




CBETUMOCTB"

. bu6mmoreka [JOK
139 3Be3/1bI TIIaBHOM MOCIEI0BATEIILHOCTH
https://m.edsoo.ru/b3cb766¢
JlaGopaTtopHnas pabora Ne 16 «Habmonenns
3BE3THOTO HeOa HEBOOPYKEHHBIM TJIa30M C
HCIIOJIb30BAaHUEM KOMITBIOTEPHBIX MPUIIOKEHUN
140 JUTSL OTIPEICIICHUS TIOJIOKEHHST HEOSCHBIX
00BEKTOB HAa KOHKPETHYIO J1aTy: OCHOBHBIC
co3Be3iusi CeBepHOro Moymapus 1 sipkue
3BE316I"»
Bnytpennee crpoenue 38E31. COBpeMeHHbIE
141 NPEICTABIICHUS O IPOUCXOKICHUHM U 3BOJIFOLINHI bubmorexa HOK
p . p . https://m.edsoo.ru/d09da494
Comniia u 3B€371. JTanbl )KU3HU 3BE3]]
142 Muineunsiii [1yTe — Hama ["anaktuka. Tunsl bubnuoreka [IOK
rajakTuk. YEpHbIe ABIPBI B A1pax ralakTUK https://m.edsoo.ru/7cd10a0a
Bcenennas. Pacimpenue Beenennoit. 3akon By 1OK
noIroTeKa
143 Xab6ma. Teopust bonbiioro B3psiBa.
P P https://m.edsoo.ru/3dbdf0d?2
PenukToBoe u3nyyeHue
144 Macmrabnas crpykTrypa Beenennoil. bubnnorexa [JOK
MertaranakTuka https://m.edsoo.ru/ce234633
. bubmuorexa [JOK
145 Hepeménneie mpo6ieMbl acTpOHOMUU 1
https://m.edsoo.ru/d37d9ffe
0O0001eHne 1 cucTreMaTh3als 3HaHuii. Pois
146 (GU3HUKH U aCTPOHOMHH B SKOHOMHUYECKOH, bubmuorexa [IOK
TEXHOJIOTHYSCKOM, COIMATbHON M dTHYCCKON https://m.edsoo.ru/ad6ddeed
chepax nesaTenTbHOCTH YeJIOBEeKa
147 O06oO0meHre 1 cucTeMaru3aius 3HaHui. Poib u bubmuoreka [JOK

MeCTO (PU3UKU U aCTPOHOMHUH B COBPEMEHHOMN

https://m.edsoo.ru/18f19f7c¢




Hay4YHOU KapTHHE MHUpa

148 HroroBast koHTpoIbHAs paboTa
149 O06o001IeHre U cCUCTeMaTH3alisl 3HAaHUH 110 bubmuoreka [JOK
teme "Kunemartuka" https://m.edsoo.ru/b032fc4b
150 O0001eHre U cucTeEMaTU3ALMS 3HAHUI 110 bu6mmoreka [JOK
teme "KunemaTtuka" https://m.edsoo.ru/4e31b507
151 OO0o01IeHre U CHCTeMAaTH3alns 3HAHUN 110 bubmmoreka [JOK
teme "lunamuka" https://m.edsoo.ru/2dfbafc5
152 O06o001IeHe U CUCTEMAaTH3alisl 3HAHUH 110 bubmuoreka [JOK
teme "Cratuka TBEepaoro tena' https://m.edsoo.ru/3ccad482e
153 O00011IeHNE U CUCTEMATU3AaIUs 3HAHUI 110 bubmuoreka [JOK
TeMe "3aKOHbI COXPAHEHHUS B MEXaHUKE" https://m.edsoo.ru/32a4d1a0
OO0o01IeHre U CHCTeMAaTH3alns 3HAHUN 110
" N bubmuoreka [JOK
154 teMe "OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM
" https://m.edsoo.ru/ed440ca8
TEOpPUH
155 O0001eHne U cUCTEMAaTU3ALNS 3HAHUI 110 bu6nmoreka [JOK
teme "Tepmoaunamuka. TemnoBbie MauHbI" https://m.edsoo.ru/c63f7c10
O06o01IeHne U cucTeMaTu3alys 3HaHU| 1o
" bubmuorexa [JOK
156 TeMe "ArperaTHble COCTOSTHUS BEILIECTBA.
" https://m.edsoo.ru/1d36b5b1l
®dazoBbIE IEPEXOBI
157 O06o011eHre u cucTeMaTu3alys 3HaHU| 1o bubnuotexa [JOK
TeMe "DnexkTpuyeckoe nose" https://m.edsoo.ru/3bf0def9
158 O0001eHne 1 cUCTEMAaTU3ALNS 3HAHUI 110 bu6mmorexa [IOK
teme "TloCTOSIHHBIN ANEKTPUYECKUN TOK" https://m.edsoo.ru/71453ee6
159 O06o01IeHrne 1 cucTeMaTr3alis 3HaH|H 110 bubmuoreka [JOK
teme "Toku B pa3nnyHbIX cpeaax” https://m.edsoo.ru/3d40077a
160 O06o01IeHre 1 cucTeMaTr3aIis 3HaH|H 110 bubmuoreka [JOK



Teme "MaruutHoe noJe"

PesepBHbIil ypok. O60011ICHNE U

https://m.edsoo.ru/3b4c06ae

161 CHUCTEMaTH3alMs 3HAaHUH 110 TEME Bubmaorexa OK
" " https://m.edsoo.ru/053e2248
DIeKTpOMarHuTHasE HHYKITUs
PesepBurlii ypok. O0001IEHIE U
162 CI/ICTIe)MaTI/ISE}lIII_:I/ISI 3HAHUH 110 TEME Bubmiorexa LIOK
" " https://m.edsoo.ru/d6310bfd
MexaHnueckue KoJieOaHus
PesepBueblil ypok. O000IIIEHNE U
163 CI/ICTEM&TI/ISZII;I/M 3HAHUH 110 TEME Bubmzorexa LIOK
" " https://m.edsoo.ru/5e2bb83d
DIeKTpOMarHuTHhIE KoJieOaHus
PesepBurlii ypok. O0001I€HIE U
164 CI/ICTgMaTI/I?,Zp WS 3HAHUU 110 TEME Bubmzorexa LIOK
" B " https://m.edsoo.ru/96a7a2dd
MexaHn4yecKue U 3JEKTPOMATHUTHBIE BOJIHBI
165 PesepBHblit ypok. O0o01IeHrE 1 bubnuorexa [JOK
cucTeMaTu3anus 3HaHui 1mo teme "Ontuka" https://m.edsoo.ru/52ad1603
PesepBHEIil ypok. O000IIIEHE U
P P . " bu6mmoreka [IOK
166 cucreMarusanysa 3HaHui 1o teme "OCHOBEI
" https://m.edsoo.ru/Sbeclc65
CTO
PesepBHEbIil ypok. O000IIIEHNE U
167 CI/ICTEMaTmZEHs[ 3HAHUH 110 TEME Bubmzorexa LIOK
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ITPOBEPAEMBIE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM IMPOT'PAMMBI10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

10.1

10.2

10.3

HpOBepﬂeMme NnpeaAMETHBIC PE3YJ/IbTAThl 0CBOCHU S OCHOBHOI
06pa3OBaTean0ﬁ NnporpaMmmasl CpeaIHET0 0o01Iero 06pa303a}mﬂ

JleMOHCTpHpOBaTh Ha MpUMepax pojib U MecTO (GU3UKU B (HPOPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUpPA, B Pa3BUTUU COBPEMEHHON TEXHUKHU
Y TEXHOJIOTHUH, B IPAKTUYECKON AEATEIbHOCTH JIIOAEH

VYuuThIBaTh TpaHMLBl NPUMEHEHUS W3YYEHHBIX (U3UUYECKUX MOJEIeH:
MaTepHaibHasi TOUKa, MHEpLHMaIbHAas CUCTEMA OTCUETa, aOCOIIOTHO TBEPAOE
TEJO0, UJCANIBHBIN I'a3; MOJEIN CTPOEHUS ra3oB, )KUIKOCTEN U TBEPABIX Tell,
TOYECYHBIN AIIEKTPUUYECKHUH 3apsi/l — MPH PEIICHUH (PU3NIECKUX 3a/1a4

PacrniozHaBaTh pu3uueckue siBieHus (MpoLecchl) U OOBSACHATh UX Ha OCHOBE
3aKOHOB MEXAaHHMKH, MOJIEKYJIIPHO-KUHETUYECKOH TEOpUU  CTPOEHUs
BEUIECTBA M DJIEKTPOJMHAMUKH: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
OpSMOJIMHEHHOEe JIBUKEHHE, CBOOOAHOE MaJeHHE TeJl, MABHXKEHHE II0
OKPY)KHOCTH, HMHEpIHs, B3auMmojeiictBue ten; auddysus, OpOoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE KHUIAKOCTEH U TBEPABIX TEJ, U3MEHEHHE 00bEMa Tem
OpU HarpeBaHuM (OXJIAXJAEHUU), TEIUIOBOE paBHOBECUE, HCIapEHue,
KOHJIEHCAllUs, IUIaBJICHUE, KPUCTAJUIU3alMsl, KUIIEHUE, BIaXKHOCTh BO3/1yXa,
NIOBBILICHHUE J1aBJIECHUS I'a3a IIPU €r0 HarpeBaHUM B 3aKPBITOM COCYJIE, CBA3b
MEXy apaMeTpaMH COCTOSIHUA ra3a B M30IpoLEccax; JIEKTPU3aLus Tell,
B3aMMOJECHCTBHE 3aps 0B

10.4

10.5

OnucelBaTh MEXaHUYECKOE JBUKEHHUE, UCMONb3Ysl (U3NYECKUE BETUUYHUHBIL:
KOOpPJIMHATA, MYyTh, IEPEMEILEHNE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUIIA,
UMIyJbC TeJla, KWUHETHUYECKas DJHEprus, IMOTEHUUalbHAas JHEprus,
MexaHudeckass paboTa, MexaHM4yecKas MOUIHOCTb, HpU  ONHCAHUHU
NPaBUIbHO TPAKTOBaTh (PU3UYECKUN CMBICT HCIOJB3YEMbIX BEJIMYMH, UX
0003HaueHUsI M EAMHUIBI, HAXOAUTh (POPMYJIBI, CBS3BIBAIOLINE JAHHYIO
(GU3NYECKYIO BEIMYMHY C APYTUMU BEIUYUHAMU

OnuceiBaTh M3YYEHHBIE TEIUJIOBBIE CBOMCTBAa TE€N M TEIJIOBBIE SIBJICHUS,
UCTIONB3YS (hM3MUECKHUe BETUYMHBL: JaBJICHUE Ta3a, TeMIepaTrypa, CpeaHss
KHUHETHYeCcKas SHEPTUst Xa0THYECKOTO JBUKEHUS MOJIEKYII,
CpPEIHEKBaJIpaTU4YHAsi  CKOPOCTh  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSISI dHEprus, padbora raza, KOIPOUIMEHT IOJIe3HOTO IACHCTBUS
TEIJIOBOTO JBUTATEIIS, TIPU OMKMCAHUM MPABHIIBHO TPAKTOBATH (DH3NUECKUIA
CMBICJI MCTIOJIb3YeMbIX BEIWYWH, WX O0O3HAYCHHS W €IWHUIIBI, HaXOJIUTh
GbopMysIBl, CBA3BIBAIONIME JAHHYIO (PU3MUYECKYIO BEIMYHMHY C APYTUMU
BEJIMYMHAM

10.6

OnuceiBaTh  M3YYEHHbIE  DJIGKTPUYECKHE  CBOWCTBA  BElIeCTBAa U




10.7

AIIEKTPUYECKHE SIBICHUS (TIPOLECCHI), UCHOJb3Ysd (PU3HUECKUE BETUYMHBI:
JJIEKTPUYECKUNA 3apsll, SJEKTPUYECKOE TOJie, HANpsHKEHHOCTh OIS,
MOTEHIMAJ, PA3HOCTh IMOTEHIMAJIOB; IIPY ONMKUCAHUM MIPAaBUIIBHO TPAKTOBATh
(bu3nYECKUl CMBICIT HCTIONIb3YyEeMbIX BEJIMYUH, UX 0003HAUYEHUS U €IUHHUIIbI;
yKa3bIBaTh (DOpPMYJIbI, CBA3BIBAIOIIME MAaHHYIO (U3UYECKYIO0 BEIMYHUHY C
JpYTMMH BETUYMHAMU

aHAJM3UPOBATh (PU3UYECKUE TIPOIIECCHI U SBJICHHSI, UCTIOIb3Ys (PU3UYECKUE
3aKOHbl M MPUHIUIIBL: 3aK0H BceMupHoro tsrorenus, I, II u III 3akonbl
HproToHa, 3aKOH COXpaHEHMsI MEXaHUUYECKOW DHEPTyH, 3aKOH COXpaHEHUS
UMITYJIbCA, TPHHIUI  CYNEPIO3UIMK  CHUJI, TPUHIUI  PaBHOIPAaBUS
WHEPUHUAIBHBIX CHCTEM OTCUETa; MOJEKYISIPHO-KUHETUYECKYIO TEOPHUIO
CTPOCHHUS BEILECTBA, Ta30BbIE€ 3aKOHBI, CBS3b CpPEJHEH KHHETUYECKOU
SHEPruM TEIUIOBOTO JIBUKEHHUS MOJIEKYJI C aOCONIOTHOW TeMIlepaTypou,
MEpPBbIl 3aKOH TEPMOJMHAMHKH; 3aKOH COXPAHEHHS DJIEKTPUUYECKOTO
3apsiaa, 3akoH KyloHa; mpu 3TOM pa3jinyaTh CIOBECHYIO (DOpPMYIHPOBKY
3aKOHA, €r0 MaTEMaTHYECKOE BBIPAKEHUE M YCIOBHS (TpaHUIbI, 00JIaCTH)
MIPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE IPUHLUIBI JEUCTBUS MAallUH, HOpUOOpOB U
TEXHUYECKUX  YCTPOMCTB;  pa3nuuyaTh  yCJIOBUS HMX  0€301acHOro
UCIIOJIb30BAaHUS B IOBCEITHEBHOMN KU3HU

10.9

Brimonaare OKCIICPUMCHTBI I10 HCCICAOBAHHIO (1)I/IBI/I‘ICCKI/IX SIBJICHUA U
MponecCoOB € UCIIOJB30BAHUEM ITPAMBIX U KOCBCHHBIX I/I3MepeHl/If/'I; IIpU 5TOM
dbopmynupoBath npodiemMy (3a7ady) U THUIOTE3y Y4EOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO 000PYI0BaHUS, TPOBOJIUTE OIIBIT
1 GOPMYyIHUPOBATH BBHIBOJIBI

10.10

10.11

10.12

10.13

10.14

OcyiecTBisITh MpsIMbIE M KOCBEHHbIE HM3MEpPEHUS (PU3NYECKUX BEIMYUH;
IpU 3TOM BBIOMpATh ONTHMAJbHBIA CHOCOO HM3MEPEHHUS U HUCIOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN

HccnenoBaTh 3aBUCUMOCTH  MEXAY (PU3UYECKHUMH  BEIMYUHAMH  C
WCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUW; MpU STOM KOHCTPYHMPOBATh
YCTaHOBKY, (HUKCHpOBaTh  pe3yibTaThl  TOJYYEHHOW  3aBHCHUMOCTH
(GU3HMYECKUX BEIWYMH B BHJAE TAaOMUIl U rpaduKOB, JI€JIaTh BBIBOJBI IO
pe3yabTaTaM UCCIeI0BaHUS

CobmtoiaTh mpaBmiia 6€30MacHOro TpyAa MpU MPOBEIECHUHN UCCIETOBAaHHHN B
pamMkKax  y4eOHOTO  OJKCHEepUMEHTa, Y4eOHO-HCCIEIOBaTENbCKOW U
HpO@KTHOﬁ JACATCIBHOCTH C NCIIOJIB30BaAHUEM U3MEPUTCIIBHBIX YCTpOI\/'ICTB u
1a60paTOPHOTO 000PYIOBAHMS

Pematp pacué€rHble 3aauyu C SBHO 3a/JaHHOM (U3WYECKOW MOMAEIBIO,
UCTIONB3YS (PU3NYECKUE 3aKOHBI M MPHUHIIUITBI; HA OCHOBE aHAN3a YCIOBHS
3a/1a4l BBIOUPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PH3UUECKUE BEIUYUHBI
u GOpMyJbl, HEOOXOAMMBIE ISl €€ pEHIeHUs, MPOBOAUTH PACUETHI U
OIICHUBATH PEATHHOCTh MOJTYUYEHHOTO 3HAYCHHS (PU3MUECKOU BEIIMUHNHBI

Pemate Ka4C€CTBCHHBIC 3aga4u: BBICTPAanNBATb JJOTHYCCKH



HEMPOTUBOPEUYUBYIO IIETIOYKY PpACCYKIECHUU C OMOpON Ha HM3y4YECHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUECKHE SABICHUS

10.15

Ucnonp3oBarh  mpu  pemieHMd  y4eOHBIX — 3a7ad  COBpPEMEHHbBIE
UHPOPMALIMOHHBIE  TEXHOJOTUM I TOMCKa,  CTPYKTYPUPOBAHUS,
UHTEpPIPETAllUM U TPEACTABICHUS Y4YyeOHOM U HAy4yHO-TIONYJSpPHOU
uHPOpPMALIUK, TOJYYSHHOM U3 pa3IMYHBIX HCTOYHUKOB, KPHUTHUYECKH
aHaAJIM3UPOBATh MOJy4yaeMyro HH(pOpMaIuio

10.16

10.17

10.18

[IpuBoAMTH MpUMEPHI BKJIaa POCCUHCKUX U 3apyOSKHBIX yUEHBIX-(DU3HKOB
B Ppa3BUTHE HAyKH, OOBSCHEHHE TIPOLECCOB OKPYXKAIOMIETO0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUI

Hcnonp30BaTh TEOpeTHYECKUE 3HAHUS 10 (PU3MKE B IMOBCEIHEBHOM JKU3HU
s obOecrieueHrss 0€30MACHOCTH TIPU  OOpallleHHH C MpUOOpaMH H
TEXHUYECKUMH YCTPOMCTBAMH, IS COXPAHEHHS 370POBbS M COOJIIOJICHUS
HOPM 5KOJIOTHYECKOTO TTOBEICHUS B OKPYKAIOIIEH cperie

PaGoTath B rpymme C BBINOJIHEHUEM Pa3JIMYHBIX COIHAIBHBIX POJICH,
IUIAHUPOBATh PabOTy IPYIIbI, PAMOHATIBHO PACIPEACIATh O0SI3aHHOCTU U
IUIAHUPOBATh JICATEIBHOCTh B HECTAHJAPTHBIX CHUTYAlMsX, aJCKBaTHO
OLCHMBATb BKJIad KaXJ0ro M3 Y4YAaCTHUKOB TIPYIIbl B PCHICHHUC
paccMmaTpuBaeMoi mpoOIeMbI

11 KIIACC

Kon
NpoBepPsSIEeMOro
pe3yabTara

11.1

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI OCBOEHUSI 0CHOBHOI
0o0pa3oBaTeJbLHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBanusi

JleMoHCTpHpOBaTh Ha MpUMEPAX poJib U MeCTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTHUHBI MUPA, B Pa3BUTHH COBPEMEHHOW TEXHUKU
U TEXHOJIOTUH, B TNPAKTHYECKOH IEATENbHOCTH JIIOJEH, LEIOCTHOCTh U
€/IMHCTBO (PU3NYECKON KapTHUHBI MUpa

11.2

VYuuThiBaTh TpaHUIIBl MPUMEHEHUS H3YYEHHBIX (PU3UUYECKUX MOJEIIEH:
TOYEUYHBIN JJIEKTPUYECKUHN 3apsj, sAepHas MOJENIb aroMa, HYKJIOHHas
MO/JIeJIb aTOMHOT'O 5i/ipa MPH pellieHNH (PU3NIECKUX 3a/1ad

11.3

PacnioznaBate (usznueckue sBieHus (IpoIecchl) U OObICHITh UX HA OCHOBE
3aKOHOB QJIGKTPOJMHAMUKM M KBAaHTOBOM (DU3HMKHU: DJIEKTpUYEcKas
MIPOBOAMMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JEHCTBUS
TOKa, B3aUMOJICHCTBUE MarHUTOB, IEKTPOMArHUTHAs MHAYKIUS, AeHCTBHE
MarHUTHOTO TOJS Ha MPOBOJAHMK C TOKOM W JBIKYLIUICS 3apsn,
3JIEKTPOMAarHUTHbIE KoJIe0aHUs u BOJIHBI, IpSMOJIMHEHHOE
pacrpocTpaHeHHE CBETa, OTpaXXeHHe, IpeloMIeHue, HHTepdepeHuus,
JUQpakuus U MOJIIpU3alus CBETa, AUCIEPCUS CBETa, (POTOINEKTPUUECKUI
apdext (pororddexT), cBeTOBOE MaBieHNE, BOZHUKHOBEHUE JTMHEHYATOTO




CIICKTpa aToMa BOOOpOaa, CCTCCTBCHHAaA u HCKYCCTBCHHAs
pPaaruOaKTUBHOCTD

11.4

OnucelBaTh M3Y4YEHHBIE CBOMCTBA BEILECTBA (DJIEKTPUUECKUE, MATHUTHBIE,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTb pa3IMYHBIX Cpel) U
AIIEKTPOMArHUTHBIE  SIBICHHUS  (IIPOIECCHI), HCIONB3YS  (pU3MUECcCKue
BEJIMUMHBI: JIEKTPUUYECKUI 3aps]], CHUIa TOKA, SJIEKTPUUECKOE HANPSLKEHNUE,
JJIEKTPUUECKOE CONPOTHUBIEHHE, pa3HOcTh mnorteHuuanon, OJIC, pabora
TOKa, MHIAYKIMS MarHUTHOro Iojs, cuina Awmmepa, cwia JlopeHna,
MHAYKTUBHOCTb KATYIIKH, SHEPTUs JIEKTPUYECKOIO U MAarHUTHOIO IOJIEH,
HEepUOJl U 4acToTa KoJieOaHUH B KoyieOaTelnbHOM KOHTYpe, 3apsa M cuja
TOKa B TIPOIECCE TapMOHHUYECKHX OJEKTPOMArHMTHBIX KOJeOaHUH,
¢oKycHOE paccTOsIHMe M ONTHUYECKas CHJa JIMH3BI, TPH OIMHCAHUH
IPABWIBHO TPAaKTOBaTh (PU3MUECKUN CMBICI HCIOJIB3YEMBIX BEJIUYMH, UX
0003HAUCHHsI W EIUHHIIBI;, YKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOLINE TAHHYIO
(GU3NYECKyIO BETMUUHY C IPYTMMHU BEJIMYMHAMU

11.5

OnuceiBaTh M3YYCHHBIC KBAHTOBBIE SBJICHHUS W TMPOILECCHI, HCIOIb3YS
du3nYecKue BEIUYHHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI
M YacTOTa CBETa, SHEPrus M HMITYJIbC (POTOHA, MEpHOA IOoJIypacraja,
SHEPTUsi CBS3M ATOMHBIX fJI€p; MPU OMUCAHUU MPABUIBLHO TPAKTOBATH
(bu3HYECKUl CMBICI UCTIOJIb3yEMbIX BEIMYUH, UX 0003HAUEHUS U €IUHUIIBL;
yKa3bIBaTh (DOPMYIbI, CBA3BIBAIOIIME TaHHYIO (U3UYECKYIO BEIUYHHY C
JIPYTMMH BETUYMHAMU, BBIUYUCIISITH 3HAUeHUE (PU3NYECKOM BETUYMHBI

11.6

AHanm3upoBaTh U3NIECKUE MPOLIECCH U SBICHHS, UCIIONB3Ys (pru3muecKue
3aKOHBl W NpPUHOMIBL 3akoH OMa, 3aKOHBI TIOCJIEI0BaTENbHOIO U
NapajuIeJIbHOTO COEIMHEHUS IPOBOJHUKOB, 3aK0H [[xoynsa — JleHna, 3akoH
IIEKTPOMAarHUTHOW MHAYKLNHU, 3aKOH INPSMOJIMHEHHOIO paclpOCTpaHEHUS
CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI NPEJIOMIICHUS CBETa, YpPaBHEHUE
OiHmreitHa an8  QoTorddexTa, 3aKOH COXpAaHEHHsS DHEPruH, 3aKOH
COXPaHEHMsI UMITyJIbCA, 3aKOH COXPAHEHUS JIEKTPUYECKOT0 3apsija, 3aKOH
COXpPaHEHMsI MacCOBOIO 4YHcla, MOCTyNaTel bopa, 3aKOH pajnOaKTHBHOIO
pacmaja; IpuU 3TOM pa3ivyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BBbIpaXEHHWE M ycjoBHs  (TpaHMIbI,  oO1acTh)
NPUMEHUMOCTH

11.7

11.8

Onpenensath HalpaBlI€HHWE BEKTOpAa HWHAYKIMA MArHUTHOTO  TIOJISI
MIPOBOJIHUKA C TOKOM, CHJII AMriepa u cuibl JlopeHiia

Ctpouth M OMUCHIBaTh H300pakeHHE, CO37aBacMOE IJIOCKHM 3€pPKajoM,
TOHKOH JIMH30U1

11.9

BBINOTHATE 3KCHEPUMEHTHI IO HCCIEIOBAaHUIO (U3MYECKUX SIBICHUH U
IIPOLIECCOB C UCIIOJIb30BAHUEM TPSMBIX U KOCBEHHBIX U3MEPEHHI; PU ITOM
dopmynupoBath npobiaeMy (3a1ady) U TMIIOTE3y y4eOHOro SKCIIepUMEHTa,
coOMpaTh YCTAHOBKY M3 HPEIJIOKEHHOT0 000pYyJOBaHUs, IPOBOJUTH OMBIT
1 GOPMYyIHUPOBATH BBHIBOJIBI

11.10

OcyHIeCTBJ'ISITI) OpsAMBIE U KOCBCHHBLIC HW3MCEPCHHA (1)PI3I/I'-IeCKI/IX BCJIMYHH,




OpU 3TOM BBIOMpATh ONTUMAIBHBIA CHOCO0 M3MEpPEHHsI U HCIIOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MTOTPEIIHOCTEN N3MEPEHUI

11.11

HccnenoBaTh 3aBHCUMOCTH  (PM3UYECKUX BEIMYMH C HCIOJIb30BaHUEM
OpSAMBIX U3MEPEHUH; IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBAThH
pe3ysbTaThl TOJIYYEHHONH 3aBUCUMOCTH (U3NYECKUX BEJIWYMH B BHJE
TaOIuI U TpaUKOB, AETATh BBIBOAKI 110 pE3yJIbTaTaM HCCIeIOBAHUS

11.12

11.13

11.14

11.15

11.16

11.17

Cobmoath npaBuiia 0€30MaCHOTO TPy/a P MPOBEACHUH UCCIICIOBAHUIT B
paMKax  y4eOHOro  3KCIIEPUMEHTa, Y4YeOHO-HMCCIICIOBATEIILCKOW U
HpOGKTHOf/’I ACATCIBHOCTH C UCIIOJIb30BAHUCM U3MCPUTCIIbHBIX YCTpOfICTB )41
1ab0paTOpPHOTO 000PYIOBAHUS

Pemate pacuérHble 3aauud ¢ SBHO 3aJaHHON (DHU3UYECKON MOJIENbIO,
UCIIONB3Ys (PU3HYECKUE 3aKOHBI M MPUHITMIIBI; HA OCHOBE aHAJIM3a YCJIOBUS
3a/1a4M BBIOUPATh (PU3UYECKYIO MOJICIb, BEICTATh (DHU3UYECKHE BEITMYUHBI
U (QopMyIbl, HEOOXOAWMBIE JUIsi €€ pEelIeHHs, MPOBOAWTH PACU€Thl U
OIICHUBATH PEATLHOCTh IMOJIYICHHOTO 3HAYCHHS (PHU3UIECKON BEITHUNHBI

Pematn Ka4CCTBCHHBIC 3aJa4du: BBICTPAanUBaTb JJOIT'M4YCCKHU
HCIIPOTHUBOPCUUBYHO ILICIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOfI Ha H3YYCHHBIC
3aKOHBI, 3aKOHOMEPHOCTHU U (1)I/I3I/I‘ICCKI/IC SIBJICHUA

Hcnonb3oBaTh  HpU  pelleHMH  y4eOHBIX  3ajjad  COBPEMEHHbIE
UHPOPMALIMOHHbIE  TEXHOJIOTMM I IIOMCKA,  CTPYKTYPUPOBAHUS,
UHTEpIpeTallud ¥ MpeJICTaBlIeHUs] Y4eOHOH M  Hay4yHO-NOIMYJISPHON
UHPOpPMALMK, TOMYYCHHOW U3 pa3IMYHBIX HCTOYHUKOB; KPUTHYECKU
aHAJIM3UPOBATH NOTY4aeMyI0 HH(POPMAIHIO

OOBSCHATh TPUHIMIMBI JEHCTBUS MAalWH, NPUOOPOB U TEXHHUUECKUX
YCTPOMCTB;, pa3nuyaTh yCIOBHS UX O€30MacHOr0 WCIOJIb30BAaHUS B
MMOBCEIHEBHOM KU3HU

[TpuBOANTH IPUMEPHI BKJIa/1a POCCUNUCKHUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKd, B OOBSCHEHUE MPOIECCOB OKPYXKAIOIIETO MHUPA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTUI

11.18

Hcnonp30BaTh TEOpETUYECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOM >KM3HU
st obecrieyeHust Oe3omacHOCTM Tpu  oOpallleHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPONCTBAMH, JUISI COXPAHEHUS 370pPOBBS M COOJIOJICHUS
HOPM DKOJIOTUYECKOTO MOBEACHMSI B OKPYKAIOLIEH cpeze

11.19

PabGorare B Tpymme C BBIIOJHEHWEM pa3IMYHbIX COIMAIBHBIX pOJIEH,
IUTAHUPOBATh pabOTy IPYMIbI, PAalMOHAILHO PaCHpeNeNaTh 00sI3aHHOCTH U
IJIAaHUPOBATh JICATEIIBHOCTh B HECTAHJAPTHBIX CHUTYallHsX, aJeKBaTHO
OLICHMBATh BKJaJ KaXJIOrO0 U3 YYACTHUKOB TpYyNIbl B peEHIEHUE
paccMaTpuBaeMoi MpoOIeMBI



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HpOBepﬂeMme IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o mnpupoae. Hayunbie meTonaml
MO3HAHUA OKpYKarouiero mupa. Poib skcnepumMenTta
U TEOpUM B IIpoOlLleCC€ TMO3HAHUA IPHUPOABIL.
DKCHepuMEHT B (pU3HKE

1.2

MonenupoBanue ¢u3uueckux  SABICHUH |
nporieccoB. Haywnple rumote3sl. Dusndeckue
3aKOHBl M TEOpHM. ['paHUIBl IPUMEHUMOCTH
¢u3nyeckux 3aKOHOB. [IpHHIMII COOTBETCTBHSL.
Porb m wmecro ¢umsukun B hopMHpOBaHHU
COBPEMEHHOW  Hay4yHOH  KapTHHBI MHpa, B
NPaKTHYECKOH JeSITEeNbHOCTH JIIOICH

MEXAHUKA

2.1.1

KMHEMATHUKA

Mexannueckoe — nBwkeHue.  OTHOCUTENIBHOCTD
MexaHuueckoro JBmxkeHus. Cucrema OTCuéra.
Tpaexropus

2.1.2

[Tepememienne, CckOpocTb (CpeAHsis  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHalIbHOM
TOYKH, UX MPOEKUUU Ha OCH CHUCTEMBI KOOpAMHAT.
CrnoxeHue nepeMeIeHuN U CI0KEHHE CKOPOCTEN

2.1

2.13

PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSIMOJMHEWHOE
nBuxkeHue. ['paduxku  3aBUCHMOCTH  KOOpPAMHAT,
CKOpPOCTH, YCKOPEHMS, NYTH HW IEpeMEIICHUsS
MaTepHaJIbHOU TOYKU OT BPEMEHHU

2.14

2.1.5

2.1.6

CBoboaHoe majienne. Y CKopeHrue CBOOOTHOTO
HagcHUs

KpuBonuneiinoe JIBHOKCHHE. PaBHoMepHOE
JBUOKEHUE MaTEpPUAJIbHOW TOYKM IO OKPYKHOCTH.
YrnoBas CKOpOCTb, JTUHEHHAs CKOpocTh. [lepuon u
yactoTa. L{eHTpocTpeMHUTEIbHOE YCKOPEHUE

TexHuueckue YCTPOﬁCTBaZ CIINAOMCTP, ABUKCHUC
CHapsA 0B, HCIIHBIC U pCMCHHBIC IICPpCAaIn

[Ipaktuueckue paboTel. M3mepenne MrHOBEHHOU
ckopocTH. MccienoBaHne COOTHOIIEHHMS MEXAY



2.2

2.3

MyTSMH, IIPOUICHHBIMU TEJIOM 3a
HIOCJICIOBATENIbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpY PaBHOYCKOPCHHOM [BIDKCHHHM C HAYaJIbHOM
CKOPOCTBIO, PaBHOH Hynr. V3ydyeHue ABHIKEHHS
IIapuKa B BS3KOW KHIKOCTU. V3ydeHne ABHIKEHUS
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

2.2.1

222

IIpunuun orHocutensHOocTH ['anmunes. Ilepsbiid
3akoH HerotoHa. MHepuuanbHble CHCTEMBI OTCUETA

Macca tena. Cuna. [IpuHuun cyneprno3uiuuy Cuil

223

Bropoii 3axkoH HproTOHA [U11 MaTEpUAIBHON TOYKU B
unepuuanbHoit cucteme otcuéra (MCO). Tpernit
3akoH HploTOHa /U1 MaTepUaIbHBIX TOYEK

224

2.2.5

3akoH BceMUpHOTO TiAroTeHus. Cuna TSHKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenuss. Cyxoe Ttpenue. Cuiia TpeHUS
CKOJIbXKEHHUS M cuiia TpeHus mokos. Koadduuument
Tpenusi. Cuia CONpOTUBIICHUS TIPU JBIKEHUH Tea
B JKUJIKOCTH HJIH ra3e

227

2.2.8

229

[TocrynarensHOe W  BpamaTeIbHOE  JIBHIKCHUE
a0COJIIOTHO TBEPJOTO Telia

MOMEHT CHJIbBI OTHOCHUTEIBHO OCH BpAaIllCHHUS.
I1;meyo cumbl. YcnoBus paBHOBECHUS TBEPAOIO TEJa B
nCoO

TexHuueckue YCTpOﬁCTBaI MHNOAIIHUITHUKHU, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue pabotel. M3ydeHue ABMKEHUS
Opycka IO HAKJIOHHOM IJIOCKOCTH TMOJ ACHCTBHEM
HECKOJBKUX CHil. MccnenoBanue 3aBUCHUMOCTH CHIT
VIOPYTOCTH, BO3HUKAWOIIUX B JaedhopMupyeMoit
NpYXUHE W PE3UHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VccnenoBanue yCIOBUN pPaBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPAILICHUS

3AKOHBI COXPAHEHUWA B MEXAHUKE

2.3.1

232

233

Nmmynse MaTepUalbHOM  TOYKH, CUCTEMBI
MaTepuaIbHBIX ToueK. IMIybC cuibl U U3MEHEHUe
UMITyJIbCa Tea

3akoH coxpaHenust umiyiasca B MMCO. PeaktuBHoe
JBUKECHHE

Pa6Gora cunel



234

MOoOIIIHOCTD CHJIBI

235

2.3.6

2.3.7

Kunernueckass dSHeprusi MarepuaibHOH  TOUYKH.
TeopeMao KMHETUYECKOW JHEPIUHU

[TorennmanpHas 3Heprus. [loTeHManpHas >HEPrus
yIpyro nehopMUPOBAaHHON MIPY>KUHBI.
[ToTenmanpHas SHEPrUs Teja BOJM3M MOBEPXHOCTH
3eman

HOTCHHI/I&HBHHC N HCIIOTCHUMWAJIbHBIC CHUJIBI. CBs13b
pa6OTBI HCIMOTCHLIHAJIBHBIX CHJI C HW3MCHCHHEM
MEXaHU4YeCKOM OHEPIrun CUCTEMBI  TCII. 3aKkoH
COXpPaHCHUIA MEXaHUYeCKOH OHEpIrun

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

239

2.3.10

TexHuueckue  yCTpOMCTBA:  JBM)KCHHE  PaKeT,
BOJOMET, KOIIEp, IPYKUHHBIN UCTOJIET

[TpakTuueckue padotel. M3yueHue cBA3M CKOpOCTEi
Tel Mpu Heympyrom ynape. MccnemoBanue cBA3U
paboThl CHUIIBI C U3MEHEHHUEM MEXaHHYECKOM
SHEPrUM Tela

3 MOJIEKVYJISIPHAA ®U3UKA U TEPMOJUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOI TEOPUH

OcHOBHbIE MOJIOKEHUS MOJIEKYJIIPHO-

311 KMHETHYECKON Teopuu. BpoyHOBCKOE JBUIKEHHE.
Huddysus. Xapakrep ABMKEHUS U B3aUMOJCHCTBHS
YacTHI] BEUIECTBA
Mopenu cTpoeHus Ta30B, XUIKOCTEH M TBEPIBIX

3.1.2 Tel W OOBSICHEHHE CBOWCTB BEIIECTBA Ha OCHOBE
3TUX MOJENEN

313 Macca MOJIEKYJL. KonnuectBo BEIIIECTBA.
[TocTostHHast ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa U eé

n3mepenue. lllkana remneparyp Llenbcus
Monens upeanpHOoro rasza. OCHOBHOE ypaBHEHHE

3.1.5 MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU HJI€ATbHOTO
rasa
AOcomroTHass Temmeparypa Kak Mepa CpeaHen

3.1.6 KMHETUYECKOM DHEPruy  TEIUIOBOIO  JABUKEHUS
yactull raza. [llkana temnepatyp KenbBuna

317 VpaBuenune Kianeiipona — MeHaeneeBa. 3akoH
JanbroHa

318 I"a3oBble 3ak0HBI. M30MpolLieccsl B HAEAIBHOM Ta3e C

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMaA,



u30Xx0pa, u3odapa

3.1.9

3.1.10

TexHUYeCcKue yCTPONCTBA: TEPMOMETP, OapoMeTp

[IpakTrueckue paboTel. MI3MepeHne maccsl BO3ayxa
B KJacCHOW KoMmHare. MccienoBaHue 3aBUCUMOCTH
MEXIy IapaMeTpaMH COCTOSIHHS Pa3peKEeHHOro
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

322

Tepmonunamudeckas cHUcTeEMA. BuyTtpennss
SHEPTUs TEPMOJAUHAMHYECKON CUCTEMBI U CHOCOOBI
€€ U3MEeHEeHU

KonuuectBo Ttemnorel U pabota. BHyTpeHHss
SHEPrusl OJJHOATOMHOIO UEabHOTO rasa

323

Bunsr TEIUIONEePEIaYun: TEIIONPOBOJHOCTb,
KOHBEKUMUA, M3JIy4eHHue. TermoéMKOCTh  Telna.
VYnenpHass  TEIUIOEMKOCTb  BeliecTBa.  Pacuér
KOJINYECTBA TEIJIOTHI MPU TEIUIONEpeiaue

324

IlepBbiii 3ak0H TepMOAMHAMUKHU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOAMHAMUKHM K HM30IPOLIECCAM.
['paduueckast uHTEpIIpETaIys pabOTHI ra3a

3.2.5

Tenmosnie MAaIlIUHBI. [TpunIUIIBI JNIEUCTBUS
TeIyIoBbIX MamuH. [IpeoOpazoBanusi >HEpruu B
TEIUIOBBIX MammHax. KodpuiueHT moe3Horo
nerctBus (nanee — KI1J1) termmoBoit Mamuubl. [ukin
Kapno u ero KII[{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmomuHamuku. HeoOpaTuMocTh
IIPOLIECCOB B IpupoAe. TeloBble JBUTATEINH.
DKOJIOTHYECKUE TTPOOTIEMBbI TEIIJIOIHEPTETHKH

TexHHuecKue yCTpoiCTBa: JBUTraTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIbHUK, KOHIUIIMOHED
[IpakTnueckue pabotel. M3Mepenue yaenbHOI
TEIJIOEMKOCTH

3.3

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

3.3.1

332

Hap006pasoBaHI/Ie N KOHACHCAlM:. I/IcnapeHI/Ie n
KUMEHUEe. YIelbHas TeIlioTa Hap006pa30BaHH5{.
3aBHCHMOCTD TEMIICPATYPbI KUIICHUA OT AaBJICHUSA

AOCONIOTHAS ¥ OTHOCUTEbHAS BIIAYKHOCTh BO3JIyXa.
Haceiennsiii nmap

3.33

334

TBépnoe Ttenmo. Kpucramimueckue u amopdHbie
Tena. AHU30TPONUS CBOWCTB KpucTayioB. Kuakue
KpucTayyibl. CoBpeMEHHbIE MaTepHaIbl

IInaBnenue u KpucTtauim3anus. VYaenpHas TEIIoTa



riaBieHus. Cyomumarus

3.3.5 VYpaBHeHuUe TEII0BOro OanaHca
Texnuueckue YCTPOMCTBA: TUTPOMETP u
136 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUU MOTYUCHHS
o COBPEMEHHBIX  MaTepualioB, B TOM  YHCIE
HAaHOMAaTEPHAaJIOB, U HAHOTEXHOJIOTUU
337 [Tpaktuyeckue paboTel. M3mepeHue BIIAXKHOCTH
o BO31yXa
4 OJIEKTPOIMHAMUKA
DJIEKTPOCTATHUKA
411 OneKkTpu3anusl Tell. JJeKTpudeckuid 3apsa. Jlsa
o BHUJIa 3JIEKTPHUYCCKUX 3aPsI0B
4.1.2 [IpoBOIHMKY, AUBIIEKTPUKHU U MOTYIIPOBOAHUKH
4.1.3 3aK0oH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
4.14 B3aumopeiictBue 3apsaaoB. 3akon Kynona
DIIeKTpUUIECKOe noJie. HarmnpsoxénnocTs
4.1.5 aNeKTpuueckoro mnois. [lpuHuun cynepnosuuuu.
JIluHuK HanpsHKEHHOCTH AIEKTPUYECKOTO MO
416 Pabota CUII AIEKTPOCTATUUECKOTO TOJISL.
o IMTorenmuain. Pa3HOCTh MOTEHIIMAIIOB
4.1 [IpoBOAHMKH ¥ JOUANEKTPUKU B  IMOCTOSHHOM
4.1.7 AIIEKTPUYECKOM nore. Jusnekrpuyeckas
MIPOHUIIAEMOCTD
OnextpoéMkocTs. KoHaeHcartop. DNEeKTpOEMKOCTb
4.1.8 IUIOCKOTO KOHJAEHCAaTopa. OHEPrusl 3apsKEHHOTO
KOH/JIEHCATOpa
Texauueckue YCTpOMCTBA: AJIEKTPOCKOII,
419 AIIEKTPOMETP, ANEKTPOCTaTUUECKAs 3aIuTa,
o 3a3eMIIEHHE  DJIEKTPONPUOOPOB,  KOHJEHCATOD,
KCEPOKC, CTPYUHBIN IPUHTED
41.10 IIpakTrnueckue paboTHL. N3mepenue
o 3IEKTPOEMKOCTH KOHIEHCATOpa
ITOCTOSHHBIN SJIEKTPUYECKHUI TOK. TOKU B PA3JIMYHBIX
CPEJAX
VYcnoBus CYILIECTBOBaHUS MOCTOSIHHOTO
4.2.1 aneKTpudeckoro Toka. Mcrounnku toka. Cuia Toxa.
4.2 ITocTosIHHBIM TOK
4.2.2 Hanpspokenue. 3akon Oma u1st ydacTka nenu
493 DIIEKTpUUECKOE CONIPOTHUBJICHHUE. VYnensHoe
o COIPOTHBJIEHHE BELIECTBA
424 [TocnenoBarenbHOE, napalIeNIbHOE, CMELIAHHOE




COCAMHCHUC ITPOBOAHUKOB

4.2.5

4.2.6

PabGoTta snexrpuyeckoro Ttoka. 3akoH J[xoyms —
Jlenna

MontHoCTb SJICKTPHYECKOI'O TOKa

4.2.7

anekTpojBkymas cwia (manee — OJC) wm
BHYTpEHHEE CONPOTUBICHUE HCTOYHHUKA TOKA.
3akoH OmMma JUTSt MOJIHOM (3aMKHYTOM)
aneKkTprueckoi nenu. KopoTkoe 3amMpIkaHue

4.2.8

429

4.2.10

DJIEKTPOHHAs TPOBOJUMOCTH TBEPIBIX METAJIOB.
3aBUCUMOCTh  CONpPOTHUBJICHHS  METaUIOB  OT
teMriepaTypbl. CBEpXIIPOBOIUMOCTh
OJeKTpuueckuid TOK B  Bakyyme. (CBolicTBa
AIIEKTPOHHBIX ITYYKOB

[TonynpoBonuuku. CoOCTBEHHass W IpPUMECHas

MPOBOAMMOCTh TMOJXYIPOBOAHUKOB. CBOiCTBa p-n
nepexoja. [lomynpoBogHIKOBBIE TPUOOPHI

4.2.11

4.2.12

4.2.13

4.2.14

DNeKTpUUECKUM TOK B JNEKTPOJINTAX.
DIEKTPOIUTHYECKAS JUCCOLMALIUA. DIEKTPOIIN3

DJneKTpuyeckuil TOK B ra3zax. CaMOCTOSITENIbHBIA U
HECAMOCTOSITENIbHBIA  pa3psn. Pasznuynbple  THUIBI
CaMOCTOATENIBHOTO pa3psana. Monuus. [1nazma

TexHuueCcKue yCTpONCTBa: amMIIEpMETpP, BOJIBTMETP,
peocraT, UICTOYHHMKHU TOKA, 3JIEKTPOHArpEBaTEIIbHbIE
npudopsl, JIEKTPOOCBETUTENbHbBIE  NPHOOPHI,
TEPMOMETP CONPOTUBJIEHMS, BaKyyMHBIH JHOI,
TEPMUCTOPbI u (bOoTOpE3UCTOPHI,
MOJIYTIPOBOJTHUKOBBIN JTNOJI, TaJlbBaHUKA

[TpakTuyeckue paboThl. HM3ydeHue CcMeIaHHOTro
COEZIMHEHUS PE3UCTOPOB.

U3smepenne DJIC ucTrouHMKAa TOKa U €ro
BHYTPEHHETO COIPOTHUBIICHUS. Habmronenue
AIIEKTPOJIN3A

11 KJIACC

Kon Koanposepsiemoro

pasaejia 3JIEMEHTA

IIpoBepsiemble 3JIeMEHTbI COIEPKAHUSA

4 SJIEKTPOJUHAMUKA
13 MATHUTHOE I1OJIE. DJIEKTPOMATHUTHAA UHAYKIWA
' 43.1 ITocTossHHEIE MAarHHUTBHI. BzaumoerictBue




IIOCTOAHHBIX MAarHuTOB

MaruutHoe noje. BekTop MarHUTHOW WHIYKIIUH.
IIpunnun cynepnosuuuu. JIMHMM MarHUTHOU

4.32 uHIyKnud. KapTuHa JTHHWI MAarHATHOM MHIYKIMA
I10JIs1 IOCTOSIHHBIX MarHUTOB
MarnuTtHoe moJie mpoBOJHUKA ¢ TokoM. KapTtuna
JUHUM TOJNS JUIMHHOTO HPSIMOTO TMPOBOJHUKA U
433 3aMKHYTOTO KOJIBLIEBOTO IPOBOJHMKA, KAaTYIIKH C
TokoM. OmeiT  Opcrena.  BzaumoneiictBue
IIPOBOJHUKOB C TOKOM
434 Cuna Amrmepa, €€ MOJlyJib U HallpaBJICHUE
Cuna JlopeHua, €€ MOAyJdb U HaIpaBJICHHE.
435 JBr>keHre 3apspKeHHOM 4YacTHUIbI B OJHOPOJIHOM
MarHuTHOM noje. Pabota cumsl Jlopenia
4.3.6 SIBieHME 31EKTPOMAarHUTHON UHTYKIIUU
437 [ToTok BeKTOpa MarHUTHOW MHIYKLIIUU
4338 OJAC wuHayknuu. 3aKOH  AJIEKTPOMAarHUTHOU
e uHayknuu Papajest
Buxpeoe snexrpuueckoe none. 3C uHayKIINHN B
4.3.9 IIPOBOJAHMKE, JABWKYIIEMCS IOCTYyHaTeIbHO B
OJIHOPOJHOM MarHUTHOM I10JI€
4.3.10 [IpaBuio Jlenna
4311 NunyktuBHOCTh. SIBNenne camounaykuuu. JD/C
o CaMOMHIYKIIUU
4.3.12 OHeprus MarHUTHOT'O NOJISl KaTyIIKH ¢ TOKOM
4.3.13 DIIeKTPOMarHuTHOE TOJIe
TexHUuecKue ycTponCcTBa: IMOCTOSHHBIE MarHUTHI,
4.3.14 AIIEKTPOMATHUTHI, JIEKTPOJBUTATENb, YCKOPUTEIN
AIIEMEHTApHBIX YaCTHIl, UHAYKIIMOHHAS MeUb
[TpakTuyeckue pabGoThl. I3ydeHne MarHUTHOTO
I0JIs KaTyIIKu ¢ TokoM. MccnenoBanue nencTBus
4.3.15 IIOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

Hccnenosanune SIBJICHUS 3JIEKTPOMArHUTHON
WHIYKITAW

5 KOJIEBAHUA U BOJIHBI
MEXAHWYECKUE N DJIEKTPOMATHUTHBIE KOJIEBAHUA
KonebarenbHas cucrema. CBoOOIHBIE KOJIEOaHMUS.
51 5.1.1 ['apmonmnueckue koinebanus. Ilepuon, wacroTa,
' aMIIuTya v (haza KoneOaHuit
5.1.2 IIpy>xvHHBINA MasgsTHUK. MaTeMaTU4eCKUN MassTHUK
5.13 VYpaBHeHue rapMOHHYECKHUX Koje0aHuil.




5.2

Kunemarnueckoeu JUHaAMHUYCCKOC OIIMCaHHEC
K0J1e0aTeJIbHOTO JABWXKCHUA

IIpeBpamieHue dSHepruv IpU TapMOHUYECKUX
Konebanusax. CBsA3p  aMIUIUTYAbl  KoJieOaHUUH

>-1.4 UCXOJHOM BEJIMYMHBI C aMIUTUTYIaMH KoJjicOaHmi
€€ CKOPOCTU U YCKOPEHMUS
KonebaTenpHbIii KOHTYP. CBoOopanbIe
AIIEKTPOMArHUTHBIE KOJNe0aHHA B  HJCATBHOM
5.1.5 KoJIe0AaTeIbHOM ~ KOHType. AHAJOTHS  MEXIY
MEXaHUYECKUMU u AIIEKTPOMarHUTHBIMU
konebanusamu. @opmyna Tomcona
516 3aKOH COXpaHEHHUs DHEPrUM B  MJCAIbHOM
o KOJIcOATETBHOM KOHTYpPE
BreinyxncHHbBIE MEXaHUYECKHE KoJIeOaHusl.
5.1.7 Pe3onanc. Pe3onancHass kpuBas. BbBIHYXIEHHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHMs.
518 [Tepemennsblil Tok. CHHYCOUJAIbHBIN IIEPEMEHHBIN
o TOK.
519 Mo1HOCTh MEPEMEHHOIO TOKA. AMIUIUTYIHOE U
o JeACTBYIONIEE 3HAYEHHUE CHIIBI TOKA U HAMPSKEHUSI
Tpancpopmarop. IlpousBoacrBo, mnepenaua u
norpedieHue INEKTPUYECKON SHEPIHUH.
5.1.10 DKOJIOTMYECKHE  PUCKM  IIPU  IPOU3BOJCTBE
o SJIEKTPHYECKOM SHEPTHH. Kynerypa
MCIIOJIb30BaHUs 3JIEKTPOIHEPTUHU B MOBCEIHEBHOM
KU3HU
5111 TexHuueckue YCTPOMCTBA: ceifcmorpad,
o AIIEKTPUYECKUI 3BOHOK, IMHUM 2JIEKTpOIEepe1ad
IIpakTHueckue paboThI. Hccnenosanne
3aBHCUMOCTH NEPHO/Ia MaJIbIX KoJieOaHUil rpy3a Ha
5.1.12 HUTH OT JUIMHBI HUTM W Maccel TIpy3a.

HccrnenoBanne nEepeMEHHOr0 TOKa B LENHU U3
MOCJIEN0BATEIbHO COEAUHEHHBIX KOHIEHCATOPA,
KaTyIIK{ U PE3UCTOPA

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

MexaHuveckue BOJTHBI, yCIIOBUS

501 pacrpoCTpaHEeHHS. [Tepuog. CkopocTb

o pacrpocTpaHeHus W JUIMHA BOJIHLL [lonepeynsie u
TPOJIOJIbHBIC BOJTHBI

590 WNuTtepdepenus u TG paKIus
o MEXaHUYIECKUX BOJH

523 3Byk. CkopocTh 3ByKa. I'poMkocTh 3Byka. BricoTa



toHa. TemOp 3Byka

524

525

5.2.6

DJIIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS W3JIYy4CHHUS
AJIEKTPOMATrHUTHBIX BOJIH. B3aumHas opuUeHTanus
BeKTOpOB E, B M v B 271€KTpOMarHuTHON BOJIHE B
BaKyyMe

CBoiICTBa 3JIEKTPOMAarHUTHBIX BOJH: OTPa)KEHUE,
MIPEJIOMJIEHUE, MOJISIpU3aLus, nudpaxius,
uHTepdepeniys. CKOPOCTh  3IIEKTPOMArHUTHBIX
BOJIH

[IIxama »aeKTpOMarHUTHBIX BOJH. [IpuMenenue
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHIHATIBI paauocBszu u TEJIEBUACHUSL.
Panuonokamnus. DIEKTPOMarHUTHOE 3arps3HEHUE
OKPYXKAaroIIel cpeibl

5.2.8

TexHuueckue YCTpONCTBA: MY3BIKaJIbHbIE
WHCTPYMEHTBI, YJIbTPa3BYKOBasi JMArHOCTUKA B
TEXHUKE W MEIMIMHE, pPanap, paauolpUEMHUK,
TEJIEeBU30D, aHTeHHa, TesedoH, CBU-neun

53

5.3.1

OIITUKA

[IpsmonuHeitHOe  pacmpocTpaHeHHE CBeTa B
onHopoaHou cpeze. Jlyd cBera

532

OtpakeHue cBeTa. 3aKOHBl OTPAKEHUS CBETA.
[TocTpoenne n300pa’keHHiA B TUIOCKOM 3epKajie

533

5.34

[Tpenomnenue cBera. 3aKOHBI IPETOMIICHHUS CBETA.
AOGCOIOTHBIN MOKa3aTesb NPeIoMIICHHS

ITonHoe BHYTPCHHEC OTpPAXKCHUC. HpeneanHﬁ
YT'OJI IMOJIHOT'O BHYTPCHHETO OTPAKCHUA

535

5.3.6

5.3.7

5.3.8

5.39

Hucnepcus cBeta. CioXHBIN cOcTaB O€JIOro CBETa.

[BeT

CoOuparomue M paccerBarollye JUH3bL. ToHKas
nuH3a. POKYCHOE pacCTOsSHUE U ONTHYECKask CUia
ToHKOM muH3bl. [locTpoeHue wu300paxkeHUl B
coOuparoIux U pacceuBarolux JuH3ax. Popmyina
TOHKOM JIMH3EL. YBEIIMUCHHUE, JaBaeMOE JINH301

Hp CACIIbI MNPUMCHUMOCTU TCOMeTqueCKOﬁ
OIITUKH

Wntepdepentus cBera. KorepeHTHbIE HCTOYHHUKH.
VYcnosus HaOIIOACHUS MaKCHMYMOB u
MUHHUMYMOB B HMHTEP(EpPEHIIMOHHON KapTHHE OT
JIBYX CHH(A3HBIX KOT€PEHTHBIX UICTOUHUKOB

Hudpakmus cBera. JludpakunonHas pemérka.



VYcnoBue HaOMIOCHNS TTIAaBHBIX MaKCUMYMOB IPH
NaJcHUM  MOHOXPOMAaTM4YECKOro  CBeTa  Ha
JU(PPAaKLUOHHYIO PEIIETKY

5.3.10 [Tonspuzanus ceera
TexHnuueckue YCTPOMCTBA: OYKH, ayma,

doroanmnapar, MPOEKIIMOHHBIN amnmapar,
MHUKpPOCKOII, ~TEJECKOIl, BOJIOKOHHasl  OITHKA,

5.3.11

TU(PaKIMOHHAS PEHIETKA, TTOISIPOU]]

[IpakTuueckue paboTel. M3mepeHue mokazaTens
MPEJIOMIICHUS. HccnenoBanme CBOICTB
n3o0pakeHuil B nuH3ax. HaOmronenue mucriepcuu
cBeTa

RJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

5.3.12

['panunel [IPUMEHUMOCTH KJIACCMYECKOU
6.1 MexaHukH. [locTynaTsl TEOpUU OTHOCUTEIBHOCTHU:
' MHBAapUaHTHOCTb MOJYJII CKOPOCTH CBETa B

BaKyyMe, IPUHIUIT OTHOCUTEILHOCTH DWHIITEITHA

6.2 OTHOCUTETBHOCTD OJIHOBPEMEHHOCTH.
’ 3aMme]yIeHHe BpEMEHHU U COKpAaILlEHUE JTUHBI

6.3 DHeprus U UMITYJIbC CBOOOTHOM YaCTUIIbI

CBsi3b  MacChl C DHEPrUedl ©  HUMITYJIbCOM
6.4 CBOOOJHON YacTULbl. DHEPIUs MOKOsI CBOOOJIHOM
JaCTHIIBI

7.1

7.2

KBAHTOBAA ®U3UKA
3JIEMEHTBI KBAHTOBOM OITTUKN

@otonsl. ®opmyna Ilnanka cBgA3M dHEpruu
7.1.1 ¢oToHAa € €ro 4acToTOM. DHEpruss U HMITYJIbC
¢doroHa
OtkpeiTHE U UccaenoBanue Gorodpdexra. OnbIThH
A.T'. CtoneroBa. 3akoHbl (hoTOdIPdeKTa

VpaBHenue OifHmTeiiHa s QoToaddexTa.
«Kpacnas rpanuna» gorosdppexra

7.1.4 Hasnenue ceera. Onbitel [1.H. JIeGenesa

7.1.5 XUMHYECKOE NEeHCTBUE CBETA

Texanueckue YCTpOMCTBA: (dhoTodEeMeHT,
dboTomaTuuK, CoOTHEUHast 0aTapesi, CBETOIHO]T

CTPOEHUME ATOMA

Monens aroma Tomcona. OnbiTel Pesepdopnaa o
7.2.1 WCCIIEIOBAHUIO CTpoeHus aToma. [Inmanerapuas
MoJeJb aToMa

7.2.2 [Toctrynatet bopa. N3nydeHwe © MOrJIOMICHUE




(GOTOHOB TIpH TMEpPEXoAe aromMa C OJHOTO YPOBHS
SHepruuM Ha Jnpyrou. Buaer cnektpoB. Cnektp
YpOBHEH 3HEPrUu aToMa BOAOPOIa

7.2.3

BosiHoBBIE CcBOMcTBa yactuil. BonHbl ne bporns.
KopmyckynsapHo-BomHOBOH ayanusm. Jludpakuus
AJIEKTPOHOB HA KpHUCTAILIaX

7.2.4

7.2.5

CHoOHTaHHOE W BBIHYXJCHHOE  H3JIyYCHHE.
YCTpoHCTBO U IPUHIIKIT PAOOTHI Jiazepa

TexHuueckrne yCTpOMCTBA: CIEKTPAJbHBIA aHAIN3
(cTIeKTpOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTEP

7.2.6

[TpakTuyeckue paboThI. Habnronenue
JIMHENYaToro CIeKTpa

7.3

7.3.1

ATOMHOE APO

Meronsl HaOJII0ICHUS u perucTpanuu
3JIEMEHTAPHBIX YaCTHUIL

7.3.2

OtkpeiTre paguoakTuBHOCTH. OnBITHI Pe3epdopaa
[0  ONPEACNCHUI0 COCTaBa  PaIHMOAKTHBHOIO
usnydenusi. CBoiictBa anb(a-, Oera-, ramma-
U3ITydeHus. BiausHue paquoakTHBHOCTH Ha YKUBBIC
OpraHU3MBI

7.3.3

OtkpeiTe TpoTOHa M HeWTpoHa. HyknoHHas
Monenb siapa [eizenOepra — MBaHeHko. 3apsa
saapa. MaccoBoe unciio sjapa. M30tomnsl

7.3.4

7.3.5

Anbda-pacniaf. DIEKTPOHHBIA W TMO3UTPOHHBIN
Oeta-pacma. lNamma-uznydenue. 3akoH
pPaInoaKTUBHOTO pacraia

DHeprus CBsA3M HYKJIOHOB B sape. SIIepHbIC CHIIBL.
Jedext macchl siapa

7.3.6

7.3.7

7.3.8

Snepusle peakuuu. [lenenve u CUHTE3 sEp

Snepusiii  peakrop. TepMOsIepHBIM  CHUHTES.
[TpoGyieMbl U MEPCHEKTUBBI SAEPHON IHEPIETUKH.
DKOJIOTUYECKHE ACTIEKTHI SIIEPHON SHEPTEeTUKU

aﬂeMeHTapHLIe HYaCTHUIIBI. OTKpLITI/Ie MMO3UTpPOHA.
(I)YHI[aMCHTaJ'IBHBIC B3aUMOICHCTBUS

7.3.9

TexHu4eckne yCTpOMCTBA: JO3UMETpP, Kamepa
Bunscona, siaepHblif peakTop, aToMHas 6omba

7.3.10

[Tpaktuyeckue pabotTel. MccnenoBanue TpekoB
yacTull (110 roTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gHOr0 HeOa. Co3Besnmus, sipkue 3BE3NBI,
IJIAHETHI, UX BUIUMOC IBUKCHUC




8.2

Conneunas cucrema. IlnaHeTsl 3eMHOI TpyIIBIL.
[InaHeThI-TUTaHTBl U UX CHYTHUKH, KapJIUKOBBIE
wianeTbl. Manble Testa COTHEUHOU CUCTEMEI

8.3

8.4

Coname, ¢orochepa um armocdepa. ComHedHas
AKTUBHOCTbH

Uctounuk sneprun CosHia v 3BE311

8.5

8.6

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKH: Macca,
CBETHMOCTb, paaunyc, TeMIiepaTypa, X
B3aUMOCBsI3b. JlparpaMmMa «CreKTpaabHbIN KIacc —
CBETUMOCTDY. 3BE3 bl [JIaBHOU
MOCJIENOBATEILHOCTH. 3aBUCHMOCTb «Macca —
CBETHMOCTEY IS 3BE3 ] IJ1aBHOM
IOCJIEIOBATEIIBHOCTH

Buytpennee crpoenue 3BE3n. CoBpeMEHHbIE
MIPEACTABICHUS O TPOUCXOXKICHUU W DBOJIOIUN
CoJHia ¥ 3B€31. DTallbl JKU3HU 3BE3]

8.7

8.8

Mneunslii Ilyte — Hama 'anaktuka. CnupanbHast
cTpykrypa ["aakTuku, pacnpenencHue 3B€37, raza
n neum. Ilonoxkenune u nwxenue CosHna B
[Nanaktuke. Ilnockas u chepuyeckas MoJCUCTEMBI
INaytakTuku

Tunbl ranakTuk. PaguoralakTUKd W KBa3apsbl.
YeEpHble IBIPHI B Spax TalaKTHUK

8.9

Bcenennas. Pacmupenue Bceenennoil.  3akoH
Xabb6mna. Pa3deranue ranaktuk. Bo3pact u paguyc
Bcenennoit, teopus bonbmoro B3peiBa. Mojenb
«ropsuer BeenenHol». PenukroBoe nsinydeHue

8.10

MacuirabHas CTPYKTYypa Bcenennoi.
MeraraiakTuka. Hepeménnbie po0OIIEMbI
aCTPOHOMHUH




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

ChopmupoBaHHOCTE YMEHHH pacro3HaBaTh (DU3HUECKUE SIBICHUS

(mporiecchbl) U OOBSACHATH X 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 busuku u TEPMOJIMHAMUKH,
ANEKTPOJAMHAMUKH, KBAaHTOBOH (DM3HWKHU I aHaiW3a U OOBSICHCHHS
SIBJICHU MUKPOMHpPA, MaKpOMHpa W MEraMupa, pa3inyaTh YCIOBHS
3 (rpanunbl, 006J1aCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh
BceoOImMi xapaktep (pyHIaMEHTaIbHBIX 3aKOHOB M OIPaHHYEHHOCTb
WCIIOJIb30BAHUS YAaCTHBIX 3aKOHOB, aHAIM3HPOBATh (DU3UYECKHE
MPOLIECChI,  WCTOJB3YyS  OCHOBHBIC  TIOJOXKEHUS, 3aKOHBI |

3aKOHOMCPHOCTHU

CpopMHUpPOBAaHHOCT YMEHHS pa3inyaTh YCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYeCKuX TeNl U MPOIECCOB (SBICHUIN)

CdopmupoBaHHOCTh yMEHHUs pelaTh pacuéTHBIE 3aqadyd C SBHO
3aJlaHHOW W HESIBHO 3aJaHHON (M3MUYECKON MOJAENbI0: HA OCHOBAHHH
aHajM3a YyCJIOBUsS BBIOMpaTh (U3UYECKHE MOJCNIH, OTBEYAIOIINe
TpeOOBaHUAM 3a/1a4u, TPUMEHSTH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
5 U TOCTynaThl  (PU3MYECKMX  TEOpWid  TpU  HCIOIH30BAHHUU
MaTeMaTUYECKUX METOJIOB PEIICHUS 3a/ay, IPOBOJIUTH PACUYEThl HA
OCHOBAaHWHM WMEIONIUXCS JaHHBIX, AaHAJIU3UPOBATh peE3YyJIbTaThl U
KOPPEKTUPOBaTh  METOJBI  pemieHuss ¢  y4ETOM  TOJyYeHHBIX

pe3yabTaTOB

Pemate xadecTBeHHBIE 3a/a4yu, TPEeOyIOIME MPUMEHEHHs] 3HAHUA W3
pa3HBIX pa3feNioB IIKOJIHHOTO Kypca (DM3WKH, a TakkKe WHTETpaIuu
6 3HAHUMW M3 JPYTUX NPEeIMETOB E€CTECTBEHHOHAYYHOI'O IMKJIA:
BBICTPAMBATh JIOTMYECKYIO IIEMOYKY PACCYy)KJAEHUW C ONOpod Ha

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



Bnanenue OCHOBHBIMH MeTOoAaMH1 Hay4HOTO MMO3HAHMS,
UCTOJb3yeMbIMU B (U3UKE: MPOBOJUTH IMPSIMbIE U KOCBEHHBIC
u3MepeHus: (U3MUECKUX BEJIMYUH, BBIOMpas ONTUMAbHBIA CHOCOO
W3MEPEHUSI U HCIIOJb3Ysl U3BECTHBIE METOJbl OLEHKH MOTPEUIHOCTEN
U3MEpEHUH, IMPOBOAUTH HCCIEJOBAHUE 3aBUCHUMOCTEH (U3NIECKUX
BEIMYMH C HUCIOJB30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4YE€HHBIE PE3yJbTaThl, UCIONb3YSd (HU3UUECKHE TEOPUH, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABL; COOMIOAATh MpaBuUiia O€30MacCHOTO Tpyaa
[IpU MPOBEACHUHU HCCICIOBAHUN B PaMKax Y4eOHOTO HKCIEpUMEHTa U
y4eOHO-UCCIIEIOBATEIbCKOM  JICSITEIBHOCTH  C  UCIOJb30BAHUEM
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; MpeACTaBICHUI o paloOHAIIbBHOM
[PUPOJIONOIB30BaHUM, A  TakKe  Pa3yMHOM  HCIOJIb30BAHHUU
JOCTMKEHHM HAyKHM W TEXHOJIOTMW JUId JAJbHEWILIEr0 pPa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA

10

OBnagenne pa3MTUYHBIMH crocobamMu  paboTel ¢ WH(pOpMaIue
(U3NYECKOTO  COJACpXAaHUA C  HCIOJB30BAaHHEM  COBPEMEHHBIX
MH(GOPMAIIMOHHBIX TEXHOJOTHH; pa3BUTHE YMEHUH KPUTUYECKOTO

dHaJIN3a U OLCHKHU JOCTOBECPHOCTHU nonyqaeMoﬁ HH(bOpMaL[HH

ChopmupoBaHHOCTE ~ YMEHUH  NPUMEHSATH  OCHOBOIOJATaOIINe
ACTPOHOMHUYECKHE TIOHATHS, TEOPUUM M 3aKOHBl Ui aHaau3a u
00BSACHEHHUST (PU3MUECKUX MPOIIECCOB, MPOUCXOIAIIMX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXKIAIAKTUYECKOM CpeAe; JABUKECHHS

HEOECHBIX TEJI, DBOIOLUHY 3BE€311 M Beenennon




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D

11O ®PU3UKE

Kon Kon
pasjaena/re JjiIeMe
MBI HTAa

1.1

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

MEXAHHUKA
KMHEMATHKA

Mexanudeckoe JABHIKCHHC. OTHOCUTENIFHOCTh MEXaHUUECKOI'O

nBxenusa. CucreMa oTcuéra

MarepuaibHas TOUKA.

TpaeKTOpPHA

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

TpaeKTopIIs,

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

OyTE.

CII0KeHIIe TIepeMeTeHHiL:

Ny =0 +47

CkopocTh MaTepuaIbHONU TOUKHU:

_—y

— @l =
=7'=(v,.u,.u.).

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

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

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

3aBUCUMOCTH Vx(t)




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

a. =

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

PaBHOMEpPHOE IPSAMOJIIMHEMHOE JBUYKEHHUE:

x(t) = xg + Vpxt

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

JIBu>keHue Tena, OpOIIEeHHOTO MO/ YTJIOM 0L K TOPU30HTY:




[.‘r{f} =X, U, f=x +U,cosa-f

v.(t)=v,, +gt=v,sina— gt

=0

=—g=const

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

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

v = wR

1.1.8 [Ipu paBHOMEPHOM JIBUKEHUU TOUYKHU 10 OKPYKHOCTHU
21 5
w=—=2mv
T
. LleHTpoCTpeEMHUTENBHOE YCKOPEHHUE TOUKH:
v? 5
aye = ? = w“R
. [lomHOE yCKOpEHHE MaTepUaIbHOU TOYKHU
119 TBépnoe Teno. I[locTynarensHOe U BpalaTesIbHOE JBUKEHUE
TBEPAOTO TEIA
1.2 JMUHAMUKA
121 Nuepunaneubie cucteMsl orcuéra. IlepBbil 3akoH HeroTOHA.
[IpuHnun otHOCHUTENBHOCTH ["anmunes
Macca tena. IIIoTHOCTE BemiecTBa:
m
1.2.2 =7
T
Cuna. [TpyHUUMNn cyneprno3uiuu CHI:
1.2.3 - o

FpaBHOAeﬂCTB = Fl + F2+- -




1.2.4

1.2.5

1.2.6

Bropoii 3akon Herotona: quist MarepuanbHoil Touku B 1ICO

-
>

F1 =ma,q

Ap = FAt

pu

F = const

-———

‘Fi?_ Fj!l

Tpernii 3akoH HpIOTOHA [U1s1 MATEpUATIBHBIX TOYEK:

-

Fiy =—Fp

3aKoH BCCMUPHOI'O TATOTCHHA: CHJIbI IIPUTSIKCHUS MCKIAY

TOYEYHBIMU MacCaMu PaBHBI
mym;

F=6—p

Cuna TSOKECTH. L[eHTp TSDKECTH Tela. 3aBUCHUMOCTH CHIIBI
TSDKECTH OT BBICOTHI h Haa MOBCPXHOCTHIO IIJIAHETBI paguyCoOM

RO:
GMm

M9 = Ry + h)?

1.2.7

1.2.8

Cuna ynpyroctu. 3akoH ['yka:
E, = —kx

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

Cuna TPCHUA ITOKOA:



Koaddurment tpenns

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

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

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

p =Dpo+pgh

3akoH Apxumena:

-
-

FApx = _PBbITeCH




€CJIM TEJIO M KUAKOCTh ImokoaTcs B UCO, To

F, Apx — pg VBbITeCH

VYcioBue miaBaHus TeEN
3AKOHbBI COXPAHEHUS B MEXAHUKE

Nmnynbc MmaTepuanbHOM TOYKHM:

p=mv

I/IMHy.]'IBC CHCTEMBI TCII:

p=p+p+..

3aKOH M3MECHEHUS M COXPAaHCHHS UMITYJIbCa!
B UCO

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

B MCO , ecniu

, €CITN

- -

FlBHemH + FZBHemH+- ..=0

PeakTnBHOE JBMKEHIE

F
ﬁ;(;

Pabota cuiibl Ha MaJIOM NTEPEMEIIEHUN:

A=|ﬁ|-|ﬁf‘|-c05 a=F, Ax




1.4.5

1.4.6

1.4.7

o F

D
MOoONIHOCTh CHIIBI:

€CJIM 32 BpeMs
At

pa60Ta CHUJIBI UBMCHACTCA HAa , TO MOIITHOCTH CHIJIBI

Ad
P=— =F-v-coso
ﬂf Ar—

Kunernueckas OHCPI'usa MaTepHaHBHOﬁ TOYKH:

mv? p
EKI/IH =

2 2m

2

3aK0OH M3MCHCHUS KHHECTUYCCKOU SHEPTHUU CUCTCMbIL

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

[TorenmanpHas 3HEprus:
JUTSl IOTEHLIMAJIBHBIX CHJT

A12 = ElrIOTeHu - EZHOTeHu_= AEHOTeHu

IloTenumnanpHas OHEPTHUA MaTepHaﬂBHOﬁ TOYKHU B OJHOPOAHOM
TIO0JIC TAXKECTU!

El'[OTeHL[ = mgh

[TorennuanbsHast 3HEprus yrnpyro aeopMUpOBaHHOIO Teja:

kex?
EHOTeHu = T

1.4.8

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



1.5

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

1.5.1

1.5.2

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

,Z[I/IHaMI/I‘IeCKOG OIIMCaHUC:

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

9HepreTI/I‘leCK06 OIIMCaHUuC (SaKOH COXpaHCHUA MEXaHUYeCKOH

SHEPTUN):

-~

1:U+E_rim§m_kf1 _

2 2 2 2

CBsi3p  aMIUIUTYZIbl KOJIEOAHMM CMEIIEHHUs MaTepHuaJbHOU

TOUYKH C aMIUIUTYaMHU KojeOaHuil €€ CKOPOCTH U YCKOPEHHUS:

Upe =04, @ =04

[lepuron 1 yactoTta KoyeOaHMii:

[lepnox ManbiX CBOOOJHBIX KOJ€OAHUN MaTEeMaTHYECKOTO

MasiTHHKA:

T=2?EJI
g

Ilepuon cBOOOTHBIX KOJI€OaHUN MPYKUHHOTO MasiTHUKA!

m
T=2m |—

k



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

A=vT = Y

1.54 v
Wutepdepennys u audpaxiyst BOIH

1.5.5 3Byk. CKOpOCTh 3ByKa

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

2.1.2 TermoBoe JBUKEHUE aTOMOB U MOJIEKYJI BEIIECTBA

2.1.3 B3auMopelicTBue 4yacTHII BellecTBa

2.1.4 Huddysus. bpoyHoBckoe aBUKEHHE

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

1 - 2 (mp*) 2 —

2.16 P=mdw =g Ty T e

rae m0 — Macca OJTHOM MOJIEKYJIBI,

N
"=y



- KOHIICHTPAITUS MOJICKYJI

2.1.7 AbcomotHas Temneparypa: T =t +273K
CBs13b TeMIIEpaTyphbl Ta3a Co CPeAHEN KUHETUUECKOM IHEprUen
IIOCTYIATCIbHOI'O TEIIJIOBOI'O ABMXXCHUSA €0 MOJICKYII:
I 2
2.1.8 =™ |3kt
L2 2
2.1.9 VYpaBuenue p = nkT
MOI[CJIL HNACaJIbHOI'O ra3a B TCpMOJUHAMUKC:
| Vpaprerre MerreTeesa — Kaneiipona
| BEIpesKeHHE V14 BHYTPSHHEH SHEPIHH
VpaBHeHne MeHeneepa — KianelipoHa (IpHMeHI)
3aIIICI):
m RT
oV ="_RT =vRT =NkT, p=P"2
2.1.10 H H
BripaxkeHne 114 BHYTPeHHell 3Heprii 0IHOAaTOMHOTO
raza ([IpHIMeHHMEle (POPMET 3aIlIcH):
-3 3 im 3
U==-VRT =—NkT ==—RT =v¢, T==pV
2 2 2 2
3akoH I[aJ'II)TOHa IJI JaBJICHUSA CMCCH Pa3pPCIKCHHBIX I'a30B:
I/I3onpoueccm B Pa3pCKCHHOM Tra3€ C IMOCTOAHHBIM YHUCIOM
5110 Moutekyn N (C MOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA V):

nzotepma (T = const): pV = const

nzoxopa (V = const):




p
== t
T cons

n3obapa (p = const):

— = const
T

I'paduueckoe npeacraneHue m3omnpoieccoB Ha pV-, pT-u VT-
JrarpamMMax.

OO0ObeIMHEHHBIN Ia30BbIIA 3aK0H:

pvV .
T = cons

JJI1 ITIOCTOSAHHOI'O KOJIMYECTBA BECIIICCTBA V.

HaCBIHIGHHBIC M  HCHACBIMICHHBLIC  IIAphbI. KauectBennas

3aBUCUMOCTDb INIOTHOCTH W AaBJICHHA HACBIIICHHOI'O IIapa OT

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




VYV nenbHast TENI0EMKOCTD BEIECTBA C:

Q = cmAT

VY aenbHas TerioTa mapoodpaszoBanus L: Q = Lm.

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

SJIEKTPOAMMHAMUKA

3.1

DJIEKTPUYECKOE ITIOJIE




3.1.1

DJNeKTpu3anus Tel U €€ MPOSBICHUS. DIEKTPUUECKUN 3apsi.

JIBa Buga 3apsna. DJeMEHTApHBIA 3JIEKTPUUECKUN 3apsi.

3aKOH COXpaHEeHHUsI SJIEKTPUUECKOTO 3apsiia

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

B OTHOPOAHOM BCHICCTBC C [[HBJICKTpH‘-IGCKOﬁ

IIPOHUIACMOCTBIO

_ 1 el

F= k|{?1|- E}J — !
&r” 4mes, 17

Onexktpuueckoe mnone. Ero neiictBue Ha

3apsabl

QJICKTPHUYCCKUC

HaprI)I(éHHOCTB QJICKTPHYCCKOI'O ITOJIA:

-

N F

qnpoGHbIﬁ

[Tone Toueunoro 3apsna:

OAHOPOJHOC IT0JIC!

-

E = const.

KapTune! nMHMA HanpsHDKEHHOCTH 3TUX MTOJIEN

IloTeH1IMaIbHOCTH QJICKTPOCTATUYICCKOI'O T10JIA.

Pa3zHOoCTh MOTEHIIMATIOB 1 HANPSIKEHUE:
A1z = q(p1 — Pp2) = —qAd = qU.

HOTGHI_[I/IaJ'[I)HaSI OHEPTIUA 3apsaa B 3JICKTPOCTATUYCCKOM ITO0JIC:

W =q¢



IloTennman SJICKTPOCTATHUYCCKOI'O ITOJIA:

¢_K
q

CBs3b HaprI}KéHHOCTI/I IIoJIA W PasHOCTHU IMOTCHLUAIOB [JIsA

OJTHOPOHOTO 3ekTpoctaTudeckoro moist: U = Ed

[IpuHUMI cynepno3uum 3JIEKTPUUECKUX MOJIEH:

E :E1+E2+...,¢ :¢1+¢2+.--

HpOBOIIHI/IKI/I B DJICKTPOCTAaTUYCCKOM II0JIC.
Ycnosue paBHOBECHA 3apAd0B: BHYTPU ITPOBOJHUKA

Et=0

, BHYTPHU ¥ Ha IIOBEPXHOCTH IPOBOJHUKA ( = const

[[I/ISJ'ICKTpI/IKI/I B JJICKTPOCTATHUYCCKOM IIOJIC. HI/ISHCKTpI/I‘leCKaﬂ

IMPOHUIACMOCTb BCUICCTBA €

Konnencarop. DinekTpoéMKOCTh KOHICHCATOPA:

q
C=—
U

QHCKTPOéMKOCTB IIJIOCKOI'O0 KOHACHCATOpa:

£gyS

d

HapannenLHoe COCANMHCHUC KOHACHCATOPOB:

q =q1+q2+...,U1 = U2 =---'Cnapann_Cl+CZ+-"

ITocnenoBarenbHOE COETMHEHNE KOHIEHCATOPOB:
3.1.10
1 1 1

U=Up+Up. u=qz=..,;— =+ "+
ocJa 1 2




3.2

3.1.11

DHeprus 3apsHKeHHOTO KOHIEHCATOPa:
_qU _CU 2 3 q?

; 2 2C

3AKOHBI IIOCTOAHHOI'O TOKA

3.2.1

Cuia Toka:

IlocTossaHEbI TOK: I = const

Jns mocrosiHHOrO TOKA q = It

322

323

VYcIiloBHS CYLLIECTBOBAHUS 3JEKTPUUYECKOTO TOKA.
Hanpsoxkenne U u OJIC E

3axon Oma i yyacTKa Lenu:

I_U
"R

324

DnexTpuyeckoe COIIPOTHUBIICHUE. 3aBUCUMOCTD
COTMPOTUBIIEHUSI OJHOPOJHOTO MPOBOJAHHMKA OT €ro JJIMHBI U

ceucHHS. Y ASIBHOE COIIPOTUBJICHHUEC BCIICCTBA.

l
R=p§

3.2.5

Hctounuku Toka. 3/C ucTouHmka Toka:

ACTOpOHHPIXCPIJ'I

q

E =

BHYTpeHHee COIIPOTUBJICHUEC UCTOYHHKA TOKA

3.2.6

3akon OMa /715 IOJTHOU (3aMKHYTOM) 3iekTpuyeckoil uenu: E

=]R + Ir, oTkyzna




3.2.7

3.2.8

329

3.2.10

HapaHHCJIBHOC COCAMHCHUC ITPOBOAHUKOB:

I=11+12+..,Ul=02=_,,

1 1 4 1 4
Rnapann Rl RZ

HOCHGHOB&TCHBHOC COCANHCHUC ITPOBOAHUKOB:
U=U1+02+.., 11=12=..,,
RI'IOCJI = Rl + R2+. -

Pab6ota snexrpuueckoro Toka: A = [Ut.
3axoH Jlxoyns — Jlenna:

Q =I%Rt

Ha pe3ucrope

U2
R:Q=A=12Rt=IUt=?t

MOHIHOCTI) SJICKTPUYCCKOT'O TOKA:

Ad _
p=—" = U
At |, 40
TernmoBast MOIIHOCTB, BBIAEISIEMAas HA PE3UCTOPE:
., UF
P=I"R=—=]U
R
MOH_IHOCTL HNCTOYHHKA TOKA:
AAd
_ ©T. CHIT _
p === —F]
At

Ar—(

CBOOOJHBIE ~ HOCHUTENM  JJEKTPUYECKUX  3apaJoB B
MIPOBOAHMKAX.  MeXaHu3Mbl  MPOBOJUMOCTH  TBEPIBIX

MCTAJUIOB, pacCTBOPOB H pacCiljlaBOB JJICKTPOJIUTOB, Ta30B.




[TonynpoBoauuku. [ToynmpoBOAHUKOBBIN A0

3.3 MATHUTHOE ITIOJIE
MexaHnnyeckoe B3aMMOJICHCTBHE MarHUTOB. MarHuTHoe moJie.
Bekrop MarHuTtHOM umHAykuuu. IlpuHnun cynepnosuuuu
MAarHUTHBIX MOJEH:
331 B =B, + By+...
Jluaun  uwHAYKOMM MarHUTHOTO mnons. KapTuHa nuHMM
WHIYKIAU MarHUTHOTO oJIst [10JIOCOBOTO u
MIOIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB
OnbiT Opcrena. MarHuTHOE I0JIE TPOBOJHUKA C  TOKOM.
330 Kaptuna nuHMA WHAYKIUKW MAarHATHOTO TOJS JIIMHHOTO
o MPSIMOTO MPOBOJAHUKA U 3aMKHYTOI'O KOJBIEBOIO MPOBOAHUKA,
KaTYyIIKHA C TOKOM
Cuna Amnepa, e€ HanpaBJIEHUE U BEJINYUHA:
F, = IBlsina
3.3.3 |, rAe o — yroj Mexay HalpaBJICHUEM IPOBOJHUKA U BEKTOPOM
B
Cua Jlopennia, e€ HanpaBJICHUE W BEJIMUMHA:
Fnop =l q | vBsina
T 0. — YTOJI MEXKIY BEKTOpaMHU
v
334
B
. JBM>KeHHe 3apsyKEHHOM YacTHIbl B OJHOPOAHOM MarHUTHOM
rnoJjue
34 DJIEKTPOMAT'HUTHAA UHAYKIA
[ToTok BeKTOpa MarHUTHOM MHIYKIIUU:
34.1 ® = B,S = BScosa




34.2

SIBnenue annexkTpoMarHuTHOW MHAYKIMU. DJIC uHIYKIIMK

343

3aKOH AJIEKTPOMarHuTHON MHAyKIu Papajes:

AD
E :—E :—(I:l;
Af—30

344

O/1C uHAYKIMU B IPSIMOM MTPOBOJAHUKE JITTMHOM |,

ABMIKYHIEMCS CO CKOPOCTBIO

(vli)
B OJTHOPOJIHOM MarHMTHOM MoJje B:
| E; |I= Blvcosa

, TIIe 0. — YyTOJI MEXy BEKTOpoM B 1 HOpmalibro

n

K IINIOCKOCTH, B KOTOpOﬁ JIC)KAT BCKTOPbI

-
-

lnv

; €CITN

4




345

3.4.6

3.4.7

TO
| E; 1= Blv

IIpaBuio Jlenna

NHAYKTUBHOCTB:

, umu © = LI
Camounaykuus. 1C caMOUHIyKIIUY:

A
Eﬂ-=—L—L ——1r,
Afly

3Hepr1/m MAarauMTHOI'O ITOJIA KaTylIKU C TOKOM:

W_LI2
ETo2

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHUA 11 BOJIHbI

3.5.1

Konebarenbubiii  koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE

KoJieOaHus B UI€ATbHOM K0JIe0aTeTbHOM KOHTYpE:
[4(1) =Guussin( o +,)

]fffﬁ] =, = 0 c08( @ + g ) = I, cO8(f + @y
®opmyna Tomcona:

T =2nVLC

, OTKyJa




CBs13b aMIUTATYBI 3apsi/ia KOHIEHCATOPA C aMIUTUTYI0W CHITBI
TOKAa TIpU CBOOOIHBIX JJICKTPOMATHUTHBIX KOJCOAHUSX B
HJIeaTbHOM KOJIe0aTeIbHOM KOHTYpE:
gﬂm =

m

3aKOH COXpAaHEHHWs SHEPTUU B WJICATHLHOM KOJIEOATeIThHOM

KOHTYpE:
35.2
353 BreinyKeHHBIC 2JIEKTPOMAarHUTHBIC KosieOaHus. Pe3onanc
[lepemennsiii Tok. [IpomsBoacTBO, mepemada U morpedieHne
NEKTPUYECKON SHEPTUU
354 ., ) . .
cus LIt CU- LI
+ = mx = T2 — const.
2 2 2 2
CBolicTBa 2JIEKTPOMAarHUTHBIX BOJIH. B3aumuas opueHTanus
BEKTOPOB B 3JIECKTPOMarHUTHOM BOJIHE B BaKyyMe:
355 - e
E1lBlc
35.6 [Ixana JIEKTPOMAarHUTHBIX BOJIH. IIpumeHeHne
9JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY
3.6 OIITUKA
16,1 [IpssmonuHEiHOE paclpoCTpaHEHHE CBeTa B  OJHOPOJHOMN
cpene. Toueunslit uctouHuk. JIyd cera
3aKOHbBI OTPa’KEHHUS CBETA.
a=p
3.6.2
olp
77777777777
3.63 [TocTpoenue n300pakeHUH B IIIOCKOM 3epKajie
3aKOHBI IPETIOMIIEHUS CBETA.
3.6.4

HpeHOMJICHI/IC CBCTAa:

nqisina = n,sinf.



AOCONIOTHEBIN MMOKa3aTelIb IPECIOMIICHUA:

c
Nagec = ;

OTHOCHTENBbHBIN NIOKA3aTENb IPETOMIICHUS:

np 1
nOTH = =
1 V2

Xox iydeil B mpu3Me.
\"1 = 1"2 u H].}']. = Hli'l
COOTHOIIIEHNE YacTOT M COOTHOIIECHUE UIMH BOJIH IIpH

nepexo/ie MOHOXPOMAaTHYECKOTO CBETa Yepe3 IPaHHMIly pasjela

ABYX OIITUYCCKUX CPCU:

ny<nm Hy
oy .
3.6.5 [TonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHbIii yroi MOJTHOTO BHYTPEHHETO OTPaKEHUSI:
. 1 ny
Sinay, = =—
Noru n
Cobuparoniiue W paccewBarollve JUH3bl. TOHKas JIHMH3A.
DOKyCHOE PAaCCTOSTHUE M ONTUYECKAs CHJIa TOHKOW JIMH3BI:
3.6.6 D !
. . - F
dopmysia TOHKOH JIMH3bI:
3.6.7 1 1 1
— 4 —=—=
d f F




3.6.8

VBenuueHue, JapacMoe JIMH30M:

h |fl
P=0="a

F\ h
f

e

B ciyuae paccenBaronieit JMH3bI:

1
DO0=F =—=0,
D

r =

h |f1
- a !

Xox nyda, IpOLEANIEro JMH3Y MO IPOU3BOJIBHBIM YIJIOM K
e€¢ rmaBHOM onTuyeckod ocu. IlocTpoeHue u3z00pakeHUH
TOYKM M OTpe3Ka MPSAMON B COOMpAIOIIUX M PACCEUBAIOIINX

JIMH3aX U UX CUCTEMax

3.6.9

3.6.

®0T0annapaT KaK ONTHYECKUMN HpI/I60p. I'ma3 kak onTudeckas

cucreMma

WNnrtepdepennus cera. KorepeHTHble HCTOUHUKH. Y CIOBHS
HaOIoAeHUS MaKCHMYyMOB u MHUHUMYMOB B
MHTEpPEPEHIIMOHHON  KapTHUHE OT  JIBYX  CHH(]a3HBIX

KOTCPCHTHBIX HCTOYHUKOB:

P
MaKCIIMYMEBI — A=2m—, m=0,£1.£2.£3

£l

v
MIHIMYMEI — .-1'=.={2m+1_];, m=0,£1,+2 +3 .

e




Hudpakuus cBera. [udpaknwonnas pemérka. YcCIoBUE

HaGJIIOlleHI/ISI rNIaBHBIX ~MAaKCUMYMOB 1IIpU  HOPMAaJIbHOM
MaaCHUU MOHOXPOMATHYCCKOI'o CBE€Ta C I[J'IPIHOﬁ BOJIHBI A Ha

peméTKy ¢ nepuoaom d:

3.6.11
dsing, =mA,m=0,+/-1,+/-2,+/-3,...
3.6.12 Jucniepcus cBera
4 KBAHTOBAS ®1U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU Y AJIN3M
4.1.1 I'umore3a M. ITnanka o kBantax. @opmymna [Inanka: E = hv
®dotonsl. DHeprus GoToHa:
E=hw="C2
=hv=—=pc
4.1.2
Nmnynbse dpoToHa:
_E h h
P=C=0C ™7
4.1.3 ®oroaddext. OnbiTel A.I'. CroneroBa. 3akoHb! GoTorhdexTa
VYpaBHenue DiiHmreitHa i porodddexra:
E(l)OTOHa = ABbIXOAa + EKHHmG,X'
rae,
hc
Ecl)OTOHa =hv = 7'
4.1.4

ABbIXO,C[a = thp =

2
mv max

Exm-xmax - 2 eUsan




[laBiieHue cBera.

4.1.5 JlaBneHue cBeTa Ha MOJHOCTHIO OTPAXKAIOIIYIO [TOBEPXHOCTh U
Ha MOJHOCTBIO MOTJIONIAOLIYIO IOBEPXHOCTh
4.2 OU3MKA ATOMA
4.2.1 [lmanerapnas MOJenp aToMa
[Mocrymarer bopa. U3nydyenne u mornomieHne (OTOHOB IMPHU
Iepexo/ie aToMa ¢ OJHOTO YPOBHS YHEPTUU HA JPYTOM:
he
422 hvmn = = |En _Em|
Y
JIunenyaTple CIIEKTPBI.
CriekTp ypOBHEW SHEPrUU aToMa BOJIOPOAA:
4.2.3 13 6
—13,63B
E =—— n=123 ..
e
4.3 OU3NUKA ATOMHOI'O SA1PA
431 Hyxnonnas moxmens simpa ['eitzenOepra — MBanenko. 3apsin
o sapa. MaccoBoe uucio saapa. M3zoronsl
PannoakTuBHOCTD.
Anbda-pacnam:
A A4 4
ZX—7Y+,He
bera-pacnan.
DNeKTpOHHBIN B-pacnan:
4.3.2 N N 0
FX— Y+ je+v,
[TosutponusIii B-pacnan;
A A 0= , .,
s X—=2 Y + e+ v,
l'amMmma-u3nydenue
3aKOH paJIMOAKTUBHOTO pacIaia:
-t
433 N(t) = Ny * 2T




[TycTh m — Macca paiOoaKTUBHOTO BellecTBa. Toraa

-t
m(t) =mgy* 2T

4.3.4

S nepubie peakuuu. JleneHue u CUHTES A11€p
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