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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOXKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mporpammel, npeactaBieHHbix B ®I'OC COO, a
Takke ¢ yuétoM (enepanbHOl pabodeil mporpamMmbl BocnuTaHus W KoHmemmmm
npenojiaBanus yueObnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AIUAX
Poccuiickoit ~ ®denepanuy,  peaqu3ylOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
POTPaMMBI.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIEA0BATENBHOCTh H3YUYEHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢usuke ma€r NpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmEen
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS M PA3BUTHUA OOYHAIOUIUMXCS CpEACTBaAMU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yuyenue kypca ¢Guzukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEaM30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIINK, HAIIPABJICHO HA CO3/IaHHE YCIOBUM IS
MPOSIBJICHUSI CBOMX HWHTEIJIEKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaXKJIbIM
OoOy4JaromMmcsi, KOTOpble HEOOXOAUMBI I MPOJOJLKEHHS O00pa3oBaHUs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHus MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B nporpamme 1o (¢usnke ONpenenstoTcs IUTAHHUPYEMBIE PE3yJbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 00IIEro 00pa3oBaHUs: TUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METanpeJMETHBIM M TPEAMETHBIM pe3yJibTaTaM O0ydYaroIIuXcs, OCBOMBIIIHMX
nporpamMMmy 1o (uU3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHus Ha
yrayOJaE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO/.

[Iporpamma 1o gpu3rKe BKIIOYAET:

IUIAaHUPYEMBIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKM Ha YriayOiaEéHHOM
YpOBHE, B TOM YHCJI€ TPEIMETHBIE PE3YJILTATHI TI0 T0JI1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiamMm o0ydeHusl.

[Iporpamma 1o ¢u3UKEe HUMEET NPUMEPHBIM XapakTep M MOXKET OBITh
WCITIOJI30BaHA YUUTEIAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX Pab0OYMX TPOTPaMM.

[Iporpamma mo ¢u3HKe HE CKOBBIBAET TBOPUECKYIO MHUITUATUBY YUHUTEIICH U
NPEAOCTaBISCT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJXO/OB K TMpernojlaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coXpaHeHus 00s3aTENbHOM YaCTH COJIepKaHUs Kypca.



®dusuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOAbI, BHICTyNas B
KauecTBe y4eOHOIo MPEeJIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kype (U3HKH — CHCTEMOOOpa3yoInii
JUISl €CTECTBEHHO-HAYYHBIX YUYE€OHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB M SIBJIICHUM, HW3y4aeMbIX XHMHEH, Ouoyoruei,
busngeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHUBHOE
npUMEHEeHHEe (U3NYECKUX 3HAHMM OMPENeNUIO0 XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUsT HOBBIX MAaTEpHUAJIOB C 33JaHHBIMU CBOWcTBaMHU. M3yuyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHHUE €CTECTBEHHO-HAYYHOU
KapTHHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHN MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPU BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (u3HuKH Ha ypOBHE CpeIHEr0 00IIero 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uyenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISETCS JIOTHYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (PU3HKHU.

Hoea zenepanuzayuu. B CcOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0benMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea cymanumapuzayuu. EE peannsanus NpPeaIoyaracT HCHOJIb30BAHUE
IYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHUS
¢uzukn ¢ pa3BuTHEM oOOIIeCTBa, a TakKkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TPOOIeMamu.

Hoes npuknaonon nanpasiennocmu. Kypc ¢uszuku yriry0aEHHOTO YpOBHS
IIPEANOaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. IIpu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JIIEMEHTOB
COJEp)KaHUs, MOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PA3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMoOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHME coJiepKaHUs MTPOTPaMMbI 10 (GU3UKE JOJDKHO OBITH MOCTPOCHO HA
NPUHLIKAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usmku peanuzanus 3THUX
IPUHLIUAIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITENILHOTO YKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOIIero Qaxkropa ydeOHoro mnpouecca. s yriayO6néHHOro
YPOBHS — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHMYECKOTO JSKCIEpPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI TMPU W3YYCHHH HOBOTO
Marepuaia, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3zanuyd (QU3MYECKOro TMpakThukymMa. B mepBoMm ciydae
MPaKTUKyM mpoBoAuTcs 6o B koHie 10 u 11 knaccos, 100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KjaccoB. BTtopoit cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIAOOpAaTOPHBIX pPabOT, KOTOpHIE
MPOBOJIATCA B TpoIiecce u3ydeHus paszzgena (tembl). [Ipu sTom mom paboramu
MPaKTUKyMa MOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOr0, 0000IEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paToOpHBIX pabOT M MpakTUKyMa IpeJcTaBlieHa €IMHBIM TepeuHeM. Bribop
TEMAaTUKU JJIS 3TUX BUJIOB YYEHUUECKUX MPAKTHUECKUX Pa0dOT OCYIIECTBIISIETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH TOYPOUHOTO
IUTAaHUPOBAHUST W OCHaleHusi kabuHeta Qusuku. [Ipu sTomM obecneunBaeTCs
OBJaJiIcHUE OOYyYarOUIMMHCS YMEHHUSIMU MPOBOJIUTH TIPSMbIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEH (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENsSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM Ui pacd€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 33Jlaydl C SIBHO
3aIaHHOM W HESIBHO 3aJIaHHOM (DU3UUYECKOU MOJENBIO, TO3BOJSIONINE MPUMEHSThH
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliesia Kypca, TaKk U
WHTErpUpysl MPUMEHEHHE 3HAHUM U3 pa3HbIX pa3iesioB. [[s KayecTBEHHBIX 3aj1a4
MPUOPUTETOM SBJISIFOTCS 3aJlaHUsl Ha OOBICHEHUE/TIPEJCKA3aHue MPOTEKAHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HU, TpeOyoIIre BhIOOpa
(bu3nYecKoi MOJIENHU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MmaTepHallbHO-
TEXHUYECKOMY OOECIICUCHHUIO YYeOHOTO Ipoliecca Kypc (U3UKH YriIyOJaE€HHOTO
YPOBHSI HA YPOBHE CPETHEr0 O0IIero 00pa3oBaHUs JOJKEH U3Y4aThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyJOBaHUE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMMme 1o
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanmonHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  O0ECIEUMBAET IOCTAHOBKY
MEePEUYUCIICHHbIX B TMporpaMme 1Mo (U3MKE KIIOUYEBBIX JIEMOHCTpALMN st
UCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIIEHUW ©W  TPOIECCOB, OMIUPHUUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMECHCHUM.

JlaGopaTopHoe 00OpynOBaHHE MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcss B BHJIE TEMAaTHUYECKUX KOMIUJIEKTOB W OOECleunBaeTcs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ LIU(PPOBBIX TaO0OPATOPUIA.

OCHOBHBIMHU HEJIIMHU U3yUeHUs] PU3UKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMHupOBaHWEe WHTEpPECa H CTPEMJICHUS OOYYaOIMXCS K HAYYHOMY
W3YYECHHUIO TIPUPOJbI, PA3BUTUE UX HMHTEIUICKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOPMHUPOBAHKE
MCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

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

dbopMHpoOBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BAHUEM (DU3UUECKUX
3HAHUUW U Hay4YHBIX JOKa3aTEIbCTB;

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

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cepax  Oyayumiei
npoecCHOHANIbHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HaIlPaBICHUH.

JlocTikeHrne 3TUX Lelield 00ecrneunBaeTCsl peleHUEM CIEAYIOIUX 3a1ad B
npoIiecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO OOIIEro 00pa3oBaHUs:

MpUOOPETEHNE CUCTEMBI 3HAHUN 00 00IIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYISIpHYI0  (U3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUU MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs1 OOBICHEHUS
bu3nYecKUX SIBJICHUNW B TPUPOAE M ISl MPUHATUS TPAKTUUECKUX pPEHICHUN B
MMOBCEIHEBHOM KU3HU;

OCBOCHHME CIIOCOOOB pEIICHUs] Pa3NUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nuecKoil MOJEINbI0, 3a/ay, MOAPA3yMEBAIOLIMX CAMOCTOSITENBHOE CO3JaHue
dbu3nyeckoil MojeNd, aJleKBaTHOW YCIOBUSIM 3a/laud, B TOM YHCJE 3ajad
WHXXEHEPHOT'0 XapaKTepa,

NoOHMMaHuEe (U3NYECKMX OCHOB M TMPHUHIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPELY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TIPOBEACHUS
GU3MYeCKX HKCIEPUMEHTOB, aHaJIM3a M HUHTEpHperanuu HHpopmMaluuy,
ONpEeIeJICHHS JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTaTa;

CO3/IaHUE YCJIOBUM MUl PAa3BUTUS YMEHUW NPOECKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH;



pa3BuTHE UHTEpeca K chepam mpodeCCHOHANBHON NESITEIbHOCTH, CBSI3aHHON
C pU3UKOH.

B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yrmyOnéHHBIA YpOBEHb
u3ydeHus: yuyeOHoro npeamera «®Dus3uka» Ha YpOBHE CpeaHEro oOIIero
oOpa3oBaHus BbIOMpaeTCs OOYYarOUIUMUCS, IUIAHUPYIOIIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (DPU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOn€HHbIN ypoBEHb) Ha YPOBHE CPEIHETO OOIEro
obpazoBanus orBoautcs 408 gacoB: B 10 kimacce — 204 yaca (6 4acoB B HE/IEIIO), B
11 ximacce — 204 yaca (6 9acoB B HEJEIIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedyeHb JIabOpaTOPHBIX M
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
NPOBEJCHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaIbHBIX
0COOEHHOCTEM 00yJaronnxcs.



COJAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOA O3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHas Hayka o nmpupojae. HayuHslit MeTo/1 Mo3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEepUMEHT M TEOpUsl B Ipollecce Mo3HaHus npuponabl. Habmionenue u
IKCIIEPUMEHT B (DU3HKE.

Crioco6bl  W3MepeHus: (U3MUECKUX BEIMYMH (aHAJTOTOBBIE U LU(POBBIE
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[lorpemHocT  u3MepeHuid  (HU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBICHUA M MPOLIECCOB (MaTepuaibHasi TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCTb, HACAIBHBIM Ta3, TOUYCUHBIN
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTU. Dusnueckas
TEOPHSL.

Ponb u mMecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOUN IE€ATEIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKyM.

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

3HaKoOMCTBO C LH(ppoBoi naboparopueit no ¢usuke. [Ipumepsl u3mMepeHus
(bU3NYECKUX BEJIMYHUH MPU MOMOIIY KOMIBIOTEPHBIX JATYMKOB.

Paznen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTENBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema orcuéra.

[Ipsimas n oOpaTHas 3a1a4l MEXAHHUKHU.

Panuyc-BekTop MarepuasbHOW TOYKH, €r0 IPOEKIUU Ha OCU CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHHE MaTepUaJIbHOW TOYKH, MX TMPOEKLIUH Ha OCH CUCTEMbl KOOpPJIMHAT.
CnoxeHue nepeMeIIeHnil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBUKEHUE. 3aBUCUMOCTh
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEPUATIBLHON TOUKU OT BPEMEHHU U UX
rpaduku.

CBobOonHOE mMajeHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOILIEHHOTO0 TOJl YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOpPIMHAT, CKOPOCTH H
YCKOPEHHS MaTEPUAILHON TOYKH OT BPEMEHU U X TPaPUKHU.



KpuBosmHenHoe  nBWKEHME. J[BHKEHHME  MaTepualbHOM  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JUHEHHas ckKopocTh. [lepmom m dactora oOpareHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KaCaTENbHOE (TAHI€HUIMAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUaIbHON TOUKH.

TexHudeckue yCTpOWCTBA W TEXHOJIOIMYECKHE TMPOIECChl: CHUIAOMETP,
JNBUKEHUE CHApsAOB, LEMHbIE, IIecTepEéHYaTble W PEMEHHBIE MepeAayu,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpauuu.

Mopnenb cucteMbl OTCYETA, UIUTIOCTPAIUS KMHEMAaTUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0bI ucceI0BaHMsl IBUKEHUIA.

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

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3pe’KEHHOM IIPOCTPAHCTBE.

HaGnronenue aBwKeHUs Tena, OpPOIICHHOIO IMOJ YIJOM K TOPU30HTY U
TOPU30HTAJIBHO.

HampaBneHnue ckopocTy U IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBanue yrioBoil CKOPOCTU B PELYKTOpE.

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

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, npaKmuKym.

N3ydyeHne HEpaBHOMEPHOIO JIBUYKEHUS C II€JIbIO ONPEENICHUsT MTHOBEHHOU
CKOPOCTH.

N3mepenune yckopeHusi Mpu MpsSMOJIMHEHHOM PaBHOYCKOPEHHOM IBM)KCHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBUKEHUU.

N3MepeHue  yCKOpeHMs CBOOOJTHOTO MaJICHUs (pexoMeHI0BaHO
UCIIOJIb30BaHue U(PPOBOI TabopaTOpUn).

N3yuenne nABWXKEHUS Tesla, OPOIIEHHOrO0 Tropu30oHTanbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLUOHATBHON 3aBUCMMOCTH MEXKIY JalbHOCTHIO
noJiéTa U Ha4aJlbHOM CKOPOCTBIO TeJa.

W3ydyeHue IBUKEHHUS Tela IO OKPYXHOCTU C TOCTOSHHOM MO MOZYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuoja OOpalieHUsi KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepuumanpHbie cuctemsl orcyéra. [lpmHnmn
oTHOcuTenbHOCTH ['anmunes. HemHepuuanbHble CUCTEMBI OTCU€Ta (ONpENETIEHUE,
PUMEDHI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaAIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJEHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOW MAaCCHI.

Cuna tspxkecTd. 3aBUCHMOCTb YCKOPEHHSI CBOOOJHOTO MaJI€HUSI OT BBICOTHI
HaJ IOBEPXHOCTHIO IUIAHETBI W OT reorpaguueckod MUpoThl. JIBHXKEeHUE
HEOECHBIX TeN U uX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOPOCTb.

Cuna ympyroctu. 3akoH I'yka. Bec tema. Bec Ttema, OBMXKymerocs c
YCKOpPEHHEM.

Cuna Ttpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUjla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
YKAJKOCTH WK ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKCHHS.

Hasnenune. ['mapocratnueckoe nasienne. Cuita Apxumena.

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

Jemoncmpayuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenne AByX LWIMHAPOB WIM IIAPOB Pa3HOM MacChl C OJWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

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

PaBeHCTBO CHII, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOIECUCTBUS TEIl.

N3Mepenune macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

L{eHTpoOeKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit saxkcnepumenm, nadopamopnsie padomol, nPAKMuUKym.

N3mepenre paBHOJAEHCTBYIOIIEH CUJT IPU JABMKEHUHM OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIOTE3BI O HE3aBUCHMOCTH BPEMEHH IBUKEHHS Opycka Io
HAKJIOHHOM INTIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MaccChl.



HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pEe3UHOBOM 00pasiie, OT uX AehOpMaIIHH.

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

N3mepenne kodduimenta TpeHHs MO BETUYMHE YIIIOBOro Koddduimenra
3aBUCUMOCTH Fp(N).

HccnenoBanne nBrkeHHsI OpycKa MO0 HAKIOHHOHN IUIOCKOCTH C TIEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaJly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIbl OTHOCHUTEINBHO OCHM BpaumieHus. llnedo cuibl.
CnoxeHue cuil, IPUIOKEHHBIX K TBEpIOMY Teny. LleHTp TshkecTu Tena.

VYcnoBust paBHOBECHs TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMUHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEJIbHBIN KpaH, peléTyaTble KOHCTPYKIIUH.

Hemoncmpauuu.

VYcnoBust paBHOBECHS.

Buner paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

HccnenoBanre yclIOBHI pPaBHOBECHS TBEPIAOTO TeNa, HMEIOLIErO0 OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U paCUYET CUJT YIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axkonvt coxpanenusn é mexanuke.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMbI MAaTEpUAIbHBIX TOYEK. LleHTp macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBH>)KEHUU LIEHTPa Macc.

NMnynbe CUiibl U U3BMEHEHHE UMITYJIbCa Tea.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umIynbca MartepuanbHOM TOUkM. [IpeacraBienue O coXpaHeHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cuipl Ha MaloM M Ha KOHEUHOM mepeMenieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunernueckass »Hepruss MarepuaibHOM TOYKH. Teopema 00 HW3MEHEHUU
KUHETUYECKOW YHEPTUU MATEPUATIbLHOU TOUYKHU.



[loTeHnManbHBIE W HENOTEHUMANbHbIE Cuibl. [loTeHuumaneHass >HEprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHasS
DHEPrus Tela B OJHOPOJHOM I'paBUTALMOHHOM mose. [loreHnumaneHas sHeprus
TeJla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKasi CKOPOCTh. TpeTbsd KocMUYecKasi CKOPOCTb.

CBsi3p pabOThl HEMOTEHIMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXaHMYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHne bepHy/IM Ui HMICAIbHOM JKUIAKOCTH Kak CJEACTBHE 3aKOHA
COXpaHEHUSI MEXaHUYECKOW JHEPTHH.

TexHuyeckue yCcTpouCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKECHHUE PAKET,
BOJAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKaXx.

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia Mpu COBEPIICHUN PaOOTHI.

B3auMHbIe mNpeBpalieHUs] KUHETUYECKOM M MOTEHUHAIBHOM SHEPIUi IIpH
JEWCTBUU HA TEJIO CWIIBI TSYKECTH M CHJIBI yIIPYTOCTH.

CoxpaHeHue SHEpPruu Mpu CBOOOHOM MaICHUU.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, nPAKMUKyM.

M3mepenne nMiryiibca Teia o TOpMO3HOMY ITYTH.

W3mepenune cuibl TATH, CKOPOCTH MOJENU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CHUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3MepeHne KHHETUYECKOU YHEPTUU TeJIa 10 TOPMO3HOMY Iy TH.

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

Onpenenenue padOThl CHIIBI TPEHHUS TPH JABMXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosexkyasipHas pu3uKka U TePMOJUHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUU.

OCHOBHBIE TMOJIOXKEHUST MOJIEKYJsipHO-KuHeTnYeckor Tteopuun (MKT), ux
ombiTHOe oOocHOBanue. Jluddysus. bpoyHoBckoe nBmKeHHE. XapakTep
JBW)KCHUS M B3aMMOJEHCTBUSA YacTHUL BellecTBa. Monemu CTpOeHHs Trasos,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



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

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

Mopenbs HIealbHOrO ra3a B MOJIEKYJSIPHO-KUHETUYECKOW TEOPUU: YACTHULBI
ra3a JBUKYTCSI XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon JlanbroHa. M3omporniecchl B
UJCaIbHOM Tra3e C IMIOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MpE/ICTaBIIEHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIOy [JaBIEHHEM U  CPEIHEH KUHETUYECKOW  3HEepruei
MOCTYINATEIbHOTO TEIJIOBOTO JBHKEHUS MOJIEKYJ HJEaJbHOr0 raza (OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOpUU UACAIbHOTO rasa).

CBs13p a0CONIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEH
KMHETHYECKOW SHEPTUEN MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

TexHuyeckue yCTpOMCTBA W TEXHOJIOTHYECKHE TIPOLECCHI: TEPMOMETP,
OapomeTp, MoTy4YeHuEe HaHOMATEPUAIIOB.

Hemoncmpauuu.

Mopenu 1BUXKEHNS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOIO JIBUKEHUS.

HNuddysus sxuaKocTen.

Mogens onsita HlTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTayuInuecKuX peméToK.

HabGnronenue u rcciieqoBaHuE U30IMPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

HccnenoBanue mpouecca yCTAaHOBJIEHHMS TEIUIOBOIO PaBHOBECHUS IIPH
TEII000MEHEe MEXKTy Topsiuei U X0JIOAHOM BOJOM.

W3yyeHue H30TEpMUYECKOrO mponecca (PEKOMEHIOBAHO HCIIOJIb30BAHUE
urdpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiiecca.

N3ydenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmogunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMUYECKON CHUCTEMBbI. BHENIHNE U BHyTpeHHUE napaMeTpsl. [lapamerpol
TEPMOJMHAMUYECKON CHUCTEMBbl KaK CPEJIHUE 3HAYEHHUSI BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHUE HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJbHAS — pellaKcalus
TEPMOJUHAMHUYECKON CUCTEMBI K TEMJIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOro ra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMI:
ypaBHeHHe MenaeneeBa—Kianeiipona u BbIpaK€HUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJEININ: HU3KAsl KOHIIEHTpAlUs 4acTHULl, BBICOKHE
TeMmnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEW SHEPTUy OJHOATOMHOIO HJI€aIbHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Berancienne paboTel 1o rpaduky
mpoIiiecca Ha pV-auarpamme.

Temnonepegaya  kKak  crnoco0 — M3MEHEHUs  BHYTPEHHEH  SHEpPruu
TEPMOJMHAMHYECKONH  cUCTeMbl 0Oe3  coBepuieHuss pabotel. KouBekius,
TEIUIONPOBOJAHOCTD, H3TyUYCHHE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHas W MOJSIpHas
TEIUTIOEMKOCTH BelleCcTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
TormBa. Pacuér koiuMuecTBa TEIUIOTHI Npu  Temionepenade. l[lonstue 006
aanabaTHOM TIpoIiecce.

[lepBblidi 3aKkOH TepMOAWMHAMHKU. BHyTpeHHsAss »sHeprus. KommuectBo
TEIUIOTBI W paboTa Kak MeEpbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOLECCOB: YEpeE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs afanabara. AGCOIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJMHAMHMKHA JUIA  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXHO TIepeaTh TEIIOTY OT 00Jiee XOJOAHOTO Telia K 0ojiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHuMIe! HecTBus TerioBbiX MamuH. KIT/I.

MaxkcumansHoe 3HaueHue KIIJI. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUS TEIUIOBBIX JBUTaTeNer. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckrue yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIbHUK,
KOHJUITMOHED, JU3CNbHBIA W KapOIOpaTOpHBIA JBUTATENd, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIM3ALUS «TEIUIOBBIX» OTXOJ0B C
WCIIOJIb30BaHMEM TETUIOBOTO HACOCA, YTHUIIU3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpauuu.

W3meHenue Temneparypsl pu aanadaTuiecKoM paclIupeHUN.

Bo3nymHoe orauso.

CpaBHeHME YAECTBHBIX TEIUIOEMKOCTEH BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKmMuKym.

N3mepeHnne yaenbHON TEMII0OEMKOCTH.

HccnenoBanue npouecca OCThIBAaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3UM DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecammnwie cocmoanusn geuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHaeHcamwms. lcmapeHue W KureHue. Y AelbHas
TEIJI0Ta MapooOpa3oBaHUsI.

HacplllieHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH M JABJICHHUS HACBIIICHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIEPATYPhbl KUTIEHUS OT JABJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHAA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue n amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W Kpuctaiv3auusa. YJIeJbHAas TEIJIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanmu tBEporo Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarimii.

TemnoBoe pacmupeHue XUIKOCTEH U TBEPABIX Te, 00bEMHOE M JMHEHHOE
pacirpenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUUMHA
TEIJIOBOTO paclIupeHus Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpa3zoBanue s3HEprun B Pa3oBbIX MEPEX0Oax.

YpaBHEHHE TEIIOBOTO OajaHca.

[ToBepxnoctHoe HaTspKeHHE. Kod(phuImeHT MOBEPXHOCTHOTO HATSHKCHUS.
Kanumsipasie siBinenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TPOILIECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpauuu.

TermioBoe pacipeHue.

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>KEHHOM JTaBJICHHM.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMH TIEHKAMH.

CmaunBaHue.



Kanumisipabie sBiaeHus.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHNs BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Bunaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit s3xcnepumenm, nadopamopnuie padomul, npaKmMuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3yudeHne CBOMCTB HACBIILICHHBIX MTAPOB.

W3mepenne aOCOMIOTHOW BIaXXHOCTH BO3/AyXa M OIIEHKa MacChl MapoB B
ITOMEIECHNH.

N3mepenne kodduirenTa NoBepXHOCTHOIO HATSKEHHUS.

N3mepenue moayns FOnra.

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

Pa3znen 4. JiaekTpoauHaMuKA.

Tema 1. dnexkmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOsBICHMs. OJIEKTpUYECKWi 3apsan. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHWKM, IHUAJIEKTPUKA W  IOJYIPOBOJIHHKHU.
DJIEMEHTApHBIN JJICKTPUYECKUM 3apsii. 3aKOH COXPAHECHUS BJIEKTPUUYECKOTO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hanpsoxkéanocts  anektpuueckoro  moisid.  IIpoOGueiid  3apsn.  Jlunum
HaIpsKEHHOCTH DJIEKTPUIECKOTO 1MOJsA. OJHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IOJsA. Pa3HOCTH NMOTEHIMATIOB U
HanpspkeHue. [loreHinumaneHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN ANEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSYKEHHOCTH MOJS U Pa3HOCTH
NOTEHIMAIOB ISl JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOIHOTO).

[IpuHIMIT CYyNIEPIIO3ULIUU ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoueunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PAaBHOMEPHO 3apsKEHHOro mo o0bémy miapa. [losie paBHOMEpHO 3apsiKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH H
HKBUINOTEHIIUAJIBHBIX IOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPsI/IOB.

JIvdnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. JusnexTpuyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIOCKOTO
KOH/JICHCATOpaA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COeMHEHNE
KOHJICHCAaTOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrkeHHe 3apsHKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUYECKOM IIOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPHUOOpOB,
KOHJIeHCaTOphbl, reHepatop Baun ne ['paada.

Hemoncmpauyuu.

Y CTpOMCTBO M MIPUHLINI IEUCTBUSA DIIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBHE KOHAEHCATOPA OCTOSIHHON U IEPEMEHHON EMKOCTH.

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

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa YepeE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

OneHka CHIT B3aMMOJICHCTBYS 3apSKEHHBIX TEJL.

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

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIE KOHAEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHI[UAJIOB (HampsDKEeHMST ) npu
IIOCJIE0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanne paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannstil 31eKMpUiecKuii mok.

Cwuuia Toka. [TocTosiHHBIN TOK.

VYcnoBusl CylnIeCTBOBaHUS ITOCTOSIHHOTO JJIEKTPUYECKOro ToKa. McToyHMKH
toka. Hanpsikenue U u D]1C é.

3akoH OMa [J1s ydacTKa LEMu.

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

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



Pabora anekrpudeckoro Toka. 3akoH Jxoymns—Jlenna.

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

OJIC u BHYTpEHHEE COIPOTUBJIECHHE HCTOYHMKA TOKa. 3akoH Oma s
MOJTHOM  (3aMKHYTOM) DJJIGKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonpencaTop B 1ienu MOCTOSTHHOTO TOKA.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTHMYECKHWE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Hemoncmpauyuu.

N3mepeHure CUiibl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCHUMOCTH CUJIBI TOKA OT HAMPSDKEHUS JJIL PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTUBIICHHS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IUIOLIAAN MOMEPEYHOr0 CEUEHUS U MaTepuana.

HccnenoBanrie 3aBUCUMOCTH CUJIbI TOKA OT COMPOTHUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

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

CrnocoObl coelMHEeHNns UCTOYHUKOB Toka, D/1C GaTtapeil.

HccnenoBanure pa3HOCTH MOTEHUMAJIOB MEXAY MOJIOCAMU HMCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccnenoBanrie CMEMIAHHOTO COEIMHEHUS! PE3UCTOPOB.

N3mepenue yaenbsHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsOKEHUSI IS JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

Uccnenoranne 3aBucumoct IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXAY MOJIOCAMH HCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

HccnenoBanre 3aBUCUMOCTH TOJIE3HOM MOIIHOCTU MCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJEKTPOHHAS
MPOBOAUMOCTE TBEPABIX METAIIOB. 3aBUCHUMOCThH COIMNPOTUBICHUS METAIIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBEHHass M MNpPUMECHAas  IPOBOJUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B 3JIEKTPOJUTAX. ODJIEKTPOJMTHYECKAs IHUCCOLUALMS.
Onextposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznuunele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHu4ecKkue yCTpOMCTBA M IPAKTUYECKOE NPHUMEHEHME: ra3opa3psaHble
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPBI: JHOJ,
TPAH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, pAPUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMS, SJIEKTPOHHAS MUKPOCKOIIHSI.

Jlemoncmpayuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB BJIEKTPOIUTOB.

3akoHsbI nekTponnsa Papanes.

HckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIOB U MTOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HaGmronenue amexTposusa.

N3mepeHne 3apsaa OTHOBAICHTHOTO HOHA.

HccnenoBanre  3aBUCMMOCTH  COIPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaAKTUKYM.

CnocoObl n3MepeHus (pU3NYECKUX BEIUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(GPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJIMUMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUN, HCCIEAOBAHUN  3aBUCHUMOCTEU
(bu3MUEeCKUX BEIUYMH, NPOBEpPKA NPEIJIOKEHHBIX TMIoTe3 (BbIOOp U3 pador,
ONMCAHHBIX B  TEMAaTHYECKHUX  pazlenax «YUYEHHYECKHH  IKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPIKATENBHBIX MEXIPEAMETHBIX CBSI3€l ¢ KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmusie NOHAMUA, C6AZAHHbBIE C U3YYCHUEM MEN 0008 HAYUHO20
no3HaHuA: SBJICHHWE, HAay4yHbId (DAKT, rumnotesa, (u3MvecKas BeIUYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, OSKCHEPUMEHT, MOJCIMPOBAHUE, MOJENIb, H3MEpPEHHUE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOoBast 1abopaTopusl.

Mamemamuka: peumieHUEe CUCTeMbl ypaBHeHMH. JIuneilHas QyHKIUS,
napaboiia, runepOosa, ux rpa@uku U cBoicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KAroIIeW Cpensl,
yTuiau3anus OHOOPraHMYECKOro TOIUIMBA Ui BBIPAOOTKM «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHME BEIIECTBA, CTPOECHUE AaTOMOB M MOJEKYI,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATepHalloB, TEIJIOBBIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAS JUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

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

Texnonozua: npeodpa3oBaHue ABMKCHUN C MCIOJIb30BAHUEM MEXAaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCTOJIh30BAaHME 3aKOHOB COXPaHECHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTElb BHYTPEHHETO
CrOpaHus, napoBasi TypOUHA, OBITOBON XOJOJUJIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
NOJlyYEHUS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsAHbIE JIAMITBI, MTOJIYTPOBOIHUKOBBIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. DaekTpoauHamMuKa.

Tema 4. Maznummnoe noJe.

B3auMonencTBre IOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUWMH. [IpyHIMO cyneprno3unun
MAarHUTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUU.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOro MPOBOJAHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

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

MaruautHoe nose B Beuectse. DeppoOMarHeTUKy, Napa- U THAMarHeTHKH.



TexHn4eckrue YCTPOMCTBA M TEXHOJOTHMYECKUE IPOLECCHl: NPUMEHEHHE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTeP-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHII.

Hemoncmpauuu.

Kaptuna  nuHWMA  WMHAYKOMM ~ MarHATHOTO — TOJISI  IIOJIOCOBOTO M
MOIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

Kaptrna nuHUI MarHuTHOM MHIYKIIMH TOJI JJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBue JByX NPOBOJHUKOB C TOKOM.

Cuiia Amrnepa.

[eiictBrue cumbl JIOpeHI1a Ha HOHBI AJIEKTPOJIUTA.

HaOmnronenue nBUKEHUSI MMy4yKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHLIMT NENUCTBUS AIEKTPOUZMEPUTEIBHOTO npubdopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanrie MarHUTHOTO TOJISI TOCTOSTHHBIX MarHUTOB.

HccnenoBanre cBOMCTB (peppOMArHETHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

OnpenerneHne MArHUTHOM UHAYKIIMU HA OCHOBE U3MEPEHHUS CUJIbI AMIEpa.

Tema 5. dnexkmpomazHumnas uHOYKyu.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BEKTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Papajes.
Buxpesoe anektpuueckoe nosue. Toku Dyko.

OJIC wmHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJe.

IIpaBuo Jlenua.

NunyxktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LIEMH TOCTOSHHOTO TOKAa.
SBnenune camonnaykuuu. I1C caMOUHIAYKIINH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKU C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHuyeckue yCTpPONCTBA M TEXHOJOTMYECKHE MPOUECChl: MHAYKIMOHHAS
Me4Yb, COJICHOU/I, 3allIUTa OT JIEKTPU3ALMU TEJ MPU ABUKECHUUA B MATHUTHOM T10JIE
3eMJIu.

Hemoncmpauuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

Uccnenosanne 3aBucumoctd OJC UHAYKUUM OT CKOPOCTH W3MEHEHUS
MarHUTHOTO TIOTOKA.



IIpaBuiio Jlenna.

[TameHrie MarHuTa B aTlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH M3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

HccnenoBanue sSIBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpnea S. KoJsieOanusi ¥ BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonmnyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTHuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN U3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammuutyna U ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMIUTUTYJIaMU KOJIeOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra koneOanuid. Ilepron ManbiX CBOOOJHBIX KOJIeOAHMI
MaTeMaTH4eckoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHy»)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOIEOaHUSI.

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

Hemoncmpauuu.

3amnuch kK0ae0aTeIbHOro ABMKEHUS.

HabGnrogenne He3aBUCHUMOCTH NIEPHOJA MANIBIX KOJIeOaHUU Tpy3a HAa HUTH OT
aAMILTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuii 1 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOaHHI OT COPOTHBIICHHUS.

HccnenoBanre koyiebaHUMM TIpy3a Ha MACCHUBHOM TMPYKUHE C LEJbIO
dbopmMupoBaHUs MPEICTABICHUN 00 UICATBHOM MOJIENN MIPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPU KOJICOAHUSIX Tpy3a Ha MPYKUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Habmronenne pe3oHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.



W3mepenune mnepuona CBOOOIHBIX KOJIEOAHMM HHUTAHOTO W MPYKHHHOTO
MasTHUKOB.

N3ydeHne 3aKOHOB JABMKEHUS TeNa B X0/I€ KoJIeOaHH Ha yIpyroM MmojABECeE.

M3yyeHue nBMKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MaSITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMIMX KOJIeOaHHA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumHuosie Ko1e0aHUA.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
uaeanpHOM KoJsiebaTenpHOM KoOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsia KOHJEHCATopa ¢ aMIUIMTY/AI0M CHIIbI TOKa B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEHUs SJHEPTUU B UACAITBHOM KOJEOATEIbHOM KOHTYDE.

3aryxarommue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BriHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemenHBII TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIbI TOKA W HANpsDKEHHsS TMpU Pa3IMYHON (opme
3aBUCUMOCTH IEPEMEHHOIO TOKA OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3uCcTOp, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LI€NM CHUHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansusiid  Tpancopmatop. Ilpom3BoacTBO, mepepadya W NOTpeOJICHHE
IIEKTPUYECKOU SHEPTHH.

OKOJIOTUYECKHE PHUCKU IpU IPOU3BOACTBE 3JEKTpodHepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCEIHEBHOM KU3HU.

TexHUYecKue yCTpOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TMHUH JIEKTpOIepeiay.

Hemoncmpauuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCUMOCTh 4aCTOThI CBOOOJHBIX KOJEOAHUIN OT MHYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAIbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTrO
TOKA.

Pe3oHaHCc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPOpMaTopa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuit sxcnepumenm, navopamopnuvie padomul, npAKmMuKym.

N3yuenune tpancopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4epe3 IOCIEAOBATEIbHO COCIWHEHHBIC
KOHJICHCATOp, KaTYLIKY U PE3UCTOP.

HabGnronenue 351eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH MTEPEMEHHOTO TOKA.

Tema 3. MexanuuecKkue u 31eKMPOMAZHUNHbBLE GOJIHDL.

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

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

[ITymoBO€ 3arpsi3HEHUE OKPYKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3IYyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCcTBa  DJIEKTPOMAarHUTHBIX  BOJIH:  OTPaXXE€HUE,  MIPEJIOMIICHHUE,
noJisipu3anys, HHTepdepeHus u qudpakius.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

TexHu4ecKkue yCTpOMCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenegon, CBU-neup,
yIIbTPa3BYKOBask JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromieecs Te10 Kak UCTOUHUK 3BYKa.

3aBUCUMOCTB JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepenunu n auppakiuud MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro MIpUMEHEHUE.

HabGntogenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOMN KOJeOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpa)xeHUe,
pesIOMJICHUE, TTOJSIpU3als, udpaKiys, HHTephepeHITHs.

Oo6napyxeHue nHGPaKpacHOTO U yIbTPAPHOIETOBOTO U3TyUCHHUN.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.



M3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpssMONTMHEWHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd cBera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o00pakeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MIPEIOMIICHUS CBETA. AOCOIOTHBIN MOKA3aTENb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLIECHHWE [JIMH BOJIH MPU MEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nyueit B mpusme. [ucnepcust cera. CiioxHBIA cocTaB O€lI0ro CBeTa.
IBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenpHbIil yroyl IOJIHOr0 BHYTPEHHErO
OTPaKECHMUS.

ColOuparomie U pacceuBaromiue JuH3bl. ToHkass JnuH3a. DokycHOe
pacCTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsIHUS TOHKOM c@epuyeckoil JHH3bl OT €€ F€OMETPUH U OTHOCHUTEIHHOTO
MOKA3aTes MPETOMIICHUS.

®opmysia TOHKOW JIMH3BL. Y BEIMYECHHUE, TaBAEMOE JIMH30M.

Xoa sy4a, MPOWEIIIETO JUH3Y MOJ IPOU3BOJBHBIM YIIIOM K €€ TJIABHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAaX.

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

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmuss cBera. KorepeHTHblEe HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEeHIIMOHHON
KapTUHE OT JIByX KOTEPEHTHBIX HCTOYHUKOB. [IpuMepsl KIacCHYECKHUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuoHnHas pemérka. YCJIOBHE HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PaKIIMOHHYIO PEIIETKY.

[Tonsapuzanus csera.

TexHu4eckue yCTpPOWCTBA MU TEXHOJOIMYECKUE IIPOLIECCHl: OYKH, JIYIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIIMOHHBIN amnmapar, MPOCBETIICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIIeHUsI CBETA.

HaOnronenue noJiHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HUccnenoBanne XoJa CBETOBBIX IIYYKOB YEpe3 IUIOCKOMAPALIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaOmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHOW PEIETKH.

Hab6mronenune nudpakiimoHHOTO CIIEKTpa.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusaiuu cBeTa.

[IpuMeHeHUE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepennie PoKyCHOTO paCCTOSIHUS pacCeUBAIONTUX JIMH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaJia U JINH3BI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIInn 1 OJISIPU3AIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3JIYYCHUS Ha IBYX IIEISIX.

HaOmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPakImOHHOTO CIIEKTpA.

N3mepenune IirHbI CBETOBOM BOJIHBI.

[Tonydyenue cnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOUIM AU(PPAKIUOHHOM

PELIETKMY.
Pa3zges 6. OcHOBBI cIeIHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.
['paHuibl  NPUMEHUMOCTH  KJACCMYECKOW  MexaHuku.  [locrymnartsl

CIIELIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBas.  [IpeoOpazoBanusi  JlopeHria.
VYcioBue npuYMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHH U COKPAILICHUE JJIUHBL.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsI3b MaccChl C SHEPrUed U UMITYJIHLCOM PEISATUBUCTCKON YaCTULIbl. DHEPTU
MOKOSI.



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

Y4eHNYeCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue MMIYyJIbca W DHEPrUM  PEISTUBUCTCKUX dYacTuil (IO
dboTorpadusiM TPEKOB 3apPXKEHHBIX YACTHUI] B MATHUTHOM TOJIE).

Paznea 7. KanToBas ¢pusuka.

Tema 1. KopnycKynapho-8011060ii 0yanu3sm.

PaBHOBeCcHOE TEIJIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YE€PHOTO Tena).
3akoH cMmemeHus Buna. I'unoresa [1naHka o kBaHTax.

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Onpitel A. I'. CroneroBa. 3akonbl hoTodddekra. YpaBHCHHE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIGHME CBETa Ha a0COJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOenena.

BosHoBBIE cBOMCTBa yacTull. Bonuel ne bpoi. J{nvHa BosHb e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYyLIeWca vactulbl. KopmycKymispHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
['eitzendepra.

TexHu4yecknue yCTpOMCTBA M TEXHOJOTHYECKHE IPOLIECCHI: CHEKTPOMETD,
dboTornemMeHT, (HOTONATYUK, TYHHEIBHBI MHUKPOCKON, COJIHeUHas Oarapes,
CBETOJUOI.

Hemoncmpauuu.

®oTo3PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHBJIEHUSI  MOJYNPOBOAHUKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKkmuKkym.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrossHaoM [11anka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCUMOCTH CUJTBI TOKA YEPE3 CBETOAMO]T OT HAIIPSKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs aToma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynater bopa. M3nyuenue u nornomienre (pOTOHOB MpHU MEPEXoie aTomMa
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIOM.



Bunpl cnexktpoB. CiekTp ypoBHEN SHEPTHH aTOMa BOAOPO/IA.

CrnoHTaHHOE U BBIHYKJICHHOE U3yueHue cBeta. Jlazep.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopna.

HabGnronenue JIMHEeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

Habnronenue IMHEH4aToro CuekTpa.

HccenmenoBanne CreKTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Qusuka amomHO20 A0pPa U I1EMEHMAPHBIX YACMUY,

Hyxnonnass mogens sanpa [elizenOepra—MBanenko. 3apsa sjapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Alnbda-pacnaja. OJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. 'amMa-nu3iny4yeHue.

3aKOH paJUOAKTUBHOIO pacnana. PaguoakTUBHBIE HM30TOIBI B IPUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3IyYCHMs. BIusHME PaIMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbII POH n3inydenus. Jlozumerpusi.

OHeprus CBA3M HYKJIOHOB B sipe. SnepHbie cuibl. JledekT Macchl spa.

Anepubie peakuuu. [denenue u cunres saep. SAnepusie peaktopsl. [Ipobiaemsl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMUECKHE AaCHEKThl Pa3BUTHSA
AJIEPHON DHEPIETUKH.

Mertonpl perucTpanyy U UCCIIETOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaJIbHbIE B3aUMOJIECUCTBUSA. bapuoHBI, ME30HBI UM JICNITOHBI.
[IpencraBnenne o CtanaapTHoi Moaenu. KBapk-TitooHHas MOAENb aApPOHOB.

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

EnuHcTBO PU3nyeckoil KapTUHBI MUPA.

TexHuyeckue yCTpouCcTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, sjepHBI  peakTop, TEPMOSACPHBIN peakTop, aTomHas OomoOa,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHus 0eTa-4acTUl] aTFOMUHHAEM.

Pa3zgen 8. DieMeHTHI ACTPOHOMUM U ACTPOQU3HKH.



Otanbl pa3BUTHS acTpoHOMUH. [IpuKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (UBUKHA IS OOBSICHEHHS TPUPOIBI
KOCMHUYECKHUX O0BEKTOB.

Metonbpl acTpOHOMHUYECKUX HccaeqoBaHU. (COBpPEMEHHBIE ONTUYECKHE
TEJIECKOTIBI, PAIUOTEIIECKOIIbI, BHEaTMOC(EepHast aCTPOHOMHUS.

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

CosiHeuHas cucTema.

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

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTHUKHU. J[MarpaMma «CreKTpaIbHbINA KJIacc —
CBETUMOCTB». 3BE3/IbI TJIAaBHOM I1OCIIEIOBAaTEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKIACHUU U 3Botonuu CoJiHIa U
3BE3/. DTambl )KU3HU 3BE3.

Mineunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky m xBazapbsl. UEpHBIE ABIPHI B SApax
TraJIaKTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue raimakTuk.
Teopust bonpiioro B3peiBa. PemKTOBOE M3ITyUEeHHUE.

Macumtabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue navnwoenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BaHHUEM
KOMITBIOTEPHBIX TPUJIOKECHUH TSI OMPEIeIICHHs TTOJI0OKESHHUSI HeOSCHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIo MOJyIIapus WU SIPKUE
3BE3ILI.

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

Pu3nvecKuil MPaKTUKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTEIBHBIX TPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHUHN (PU3UYCCKUX BEIIMYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeeHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BEIUYMH, TPOBEpPKA NPEIJIOKEHHBIX TUIoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHHUUYECKUUA  HKCIECPHUMEHT,
nabopaTopHbIe pabOTHI, TPAKTHKYMY).

O60o0maroiiee NOBTOPEHUE.



O0o0uIeHne U cucTeMaTH3alus COJIEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonekymsipHas pu3nKa U TEpMOJUHAMUKAY», «DIEKTpoauHamMuKay», «Konebanus
U BOJHBD, «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
busnKa», « JIEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B HSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIbHON M ATHUYECKOH c(epax AesTeTbHOCTH YeJOBEKa, POJib U MECTO (PU3UKU
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOW U TMPOTHOCTHYECKON  (QyHKIUI
bu3nueckoil Teopuu, posib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (Qu3NUecKol KapTHUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

MexnpeaMeTHbie CBA3M.

WUzyuenne kypca ¢usuku yriyonéHHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHuKH, OMOJIOTUH, XUMUHU, Teorpauu U TEXHOJIOTUH.

Mesicnpeomemmnole nonaAmMuUs, C6A3AHHbBIE C USYUEHUEM MEM 0008 HAYUHO20
nO3HaHUA: SBICHHUE, HAay4YHbId (DAKT, rumoresa, (pu3MYecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTA U3MEPEHU, U3MEPUTENbHbIE TPUOOPHI, LIUPPOBas 1ad0paToOpusl.

Mamemamuka: pelUIeHUE CUCTEMBl YpaBHEHHWW. TpPUTOHOMETPHUUYECKHUE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOpPEI M MX NPOEKIMU HA OCHU KOOPIAMHAT, CIIOXKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIUNA. [Ipu3Haku TOMOOMS TPEYTrOJBHHUKOB,
oTIpeJIesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpONE, KoyieOaTeabHBIC
JBW)KCHUS B JKUBOW MNPHUPOAE, OKOJOTHMYECKHME PHUCKUH IIpU TNPOU3BOACTBE
JJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsi3HEHUE  OKPYXKAIOLIEHW  Cpenbl,
yJIbTPA3BYKOBasg JUArHOCTUKA B MEJUILIMHE, ONTUYECKUE SIBJICHUA B KUBOU
IIPUPOJIE.

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

T'eocpagpua: mMarHuTHBIE TIONOCA 3€MJIM, 3aJ€KH MAarHuUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
3IIEKTpOJIBUTaTENb SIKOOM, reHepaTtop MEepeMEHHOr0 TOKA, MHIYKIMOHHAs IeYb,
JIMHUM 3JIEKTpONEpeay, 3JIEKTPOIBUIaTeb, pagap, paIuoOpPUEMHUK, TEIEBU30D,
anteHHa, Ttenedon, CBU-meub, ynIbTpa3ByKOBas JIUArHOCTUKA B TEXHHKE,



NPOEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJMHEYHasi OaTapesi, CIyTHUKOBBIE
NPUEMHMKH, SAEpPHAS DHEPreTMKA M DKOJOTMYECKHE AacCIeKThl €€ pa3BUTHSL.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI T10 ®U3UKE
HA YPOBHE CPEJHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, pPaCIIMPEHUE >KU3HEHHOTO
OMbITA U OMNbITA AEATEIBHOCTH B MPOILIECCE pealn3alui OCHOBHBIX HaIlpaBIICHUUN
BOCIIUTATENBHOUN NESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e C(OPMUPOBAHHOCTh TIpPaXJAHCKOW  MO3MLIMH  OOy4YarolIerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKHX TyMaHUCTUYECKUX U
JEMOKPATUYECKUX LIECHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX IPaKAaHCKOTO
oOlIecTBa, Yy4YacTBOBaTb B CaMOYIpPaBJICHUUM B 00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICUCTBOBATH C COLHAIbHBIMMU HHCTUTYTAaMH B
COOTBETCTBHUH C UX (YHKIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW U BOJIOHTEPCKOU IEATENBHOCTH.

NATPUOTHYECKOT0 BOCTIMTAHMS:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOUIEHWE K TOCYAApPCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PUBUKHU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

e c(hOpMUPOBAHHOCTh HPABCTBEHHOI'0 CO3HAHUS, ITUUECKOTO MOBEICHUS;

e CIOCOOHOCTBH OLICHMBATh CUTYAllMIO M MPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM
YHUCJIE B IEATEIILHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro.

3CTETHYECKOr0 BOCIIUTAHMA:

e DJCTETUYECKOE OTHOLIEHHWE K MHUpY, BKIIOYasg JCTETUKY HAYyYHOTO
TBOPYECTBA, MPUCYILIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIUTAHMSA:

e UHTEpEC K pa3IuuHbIM chepam npodecCHOHATBHON AESITENbHOCTH, B TOM

YUCJ€ CBSI3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh



OCO3HaHHBIN BBIOOp Oyayiiel nmpodeccun U peaan30BbIBATb COOCTBEHHbBIE
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3OBaHHWIO W CaMOOOpa30BaHUIO B
obyacTi (pU3MKKM HA TPOTHKEHUU BCEH KU3HHU.

IKOJOTHYECCKOT0 BOCIIMTAHUA

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

IUIAaHUPOBAaHUE U OCYILECTBICHUE NIEHCTBHM B OKpYXarolled cpeie Ha
OCHOBE 3HaHUS 11T YCTONUMBOTO pa3BUTHSI YEIOBEUECTBA;

paciIupeHue OmbITa ACSITEeIBHOCTH IKOJOTHYECKOH HaNpaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 1O (U3HKE.

HEHHOCTA HAYYHOI'O MO3HAHMUA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3UYECKON HAYKHU;

OCO3HAHUE IIEHHOCTH HAy4YHOW JNESITEIBbHOCTH, TOTOBHOCTH B IIpOIIECCE
M3yYeHHUs (PUBUKK OCYIIECTBIATh MPOEKTHYI0 M HCCIEI0BATEIBCKYIO
JEATEeIIbHOCTh MHANBUIYATIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHUBEPCAJbHBIE YUeOHbIe HeiiCTBUS
Ba3oBble Jjorunueckue a1eiicTBUA:

CaMOCTOATENBbHO  (pOopMyIHMpOBaTh U  aKTyalIM3UpOBaThb MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENHU NESITENbHOCTH, 3aJaBaTh NapaMeTpbl U KPUTEPUU HUX
JNOCTH)KEHHS,

BBISIBJIAITH 3aKOHOMEPHOCTM M TPOTUBOPEUMST B PacCMATPUBAEMBIX
(buU3NYECKUX SIBICHUSIX;

pa3pabaTbiBaTh IJIaH PEICHHs MPOOJIEMbI C YIETOM aHaIN3a UMEIOLIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JESATENBHOCTh, OLEHUBATH COOTBETCTBHE
PE3YIBTATOB LIEJISIM, OLIEHUBATH PUCKU MOCIEACTBAN EATENBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B  YCJIOBHUSX peajbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIeM.

Bba3oBnle ucciiegoBarejnLCcKie 1eHCTBUA:

BJIAJICTh HAYYHOH TEPMHUHOJIOTHCH, KIIOUEBBIMU MOHSATHSIMHA M METOJIAMH
(bu3nYecKoil HayKH;

BJIAJCTh HaBBIKAMH  y4e€OHO-HCCIIEIOBATEILCKON | MIPOEKTHOMN
JEATeIBHOCTH B 00JIACTH (PU3HKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K



CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHus 3a1ady  (hU3nuecKoro
COJepKaHusl, MIPUMEHEHHIO PAa3IMYHBIX METOI0B TO3HAHMS,

BJIAQ/IeTh BUAAMH JACSATEIbHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaln, IpeoOpa30BaHUIO U IPUMEHEHUIO B PA3JIMUHBIX yU4EOHBIX
CUTyallUsiX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CJIC/ICTBEHHBIE CBSI3M M aKTyaJU3UpOBATh 3a/auy,
BBIJIBUTATh THUIOTE3y €€ pelIeHHusd, HaXOAWUTh AapryMEHTBl s
JI0Ka3aTeIbCTBa CBOMX YTBEP)KICHUH, 3a/1aBaTh MapaMeTphl U KPUTEPUH
peleHus;

aHaAJIM3UPOBAaTh TMOJYYCHHbIE B XOJ€ pEIICHUs 3aJayd pPe3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX JTIOCTOBEPHOCTh, TPOTHO3UPOBATH M3MEHEHHUE B
HOBBIX YCJIOBHUSIX;

CTaBUTb M (POPMYIMPOBATH COOCTBEHHBIE 33Jaud B 00pa30BaTEIbHON
JeSITEIbHOCTH, B TOM YHCJIEe TIPU N3YYCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
yMETh TNEPEHOCUTh 3HAHMS MO0 (U3HKE B MPAKTHYECKYIO 00JacTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;
BBIIBUTATh HOBBIE HJICH, MPEJIaraTh OPUTHHAIBHBIC TTOAXO0/IbI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nndopmanmueii:

BJIa/IeTh HaBBIKAMHU MOJIyuyeHUs MH(POpManuu (PU3HMUECKOrO COJEp KaHUsA
U3 HWCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYILIECTBIIATH IIOUCK,
aHalIW3, CUCTEMATHU3ALMI0 M HHTEPHpPETAlUi0 UHPOPMALMHU Pa3IUYHBIX
BUJIOB U ()OpM MPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIOJIb30BaTh CpEICTBa HH(POPMALMOHHBIX M  KOMMYHHMKAI[MOHHBIX
TEXHOJIOTMA B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3allMOHHBIX 3a7a4 C COOJIOACHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHus, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(MOPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO CONEP)KaHUS B Pa3IMUHBIX (opMaTax ¢
y4€TOM Ha3HaueHus HUHGOpMAIMM U 1ENeBOM ayAUTOpUH, BbIOMpas
ONTUMAJIbHYIO (POPMY MPEJCTABICHUS U BU3YaTIU3ALINH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

OCYIIECTBJIATh OOIIeHHe Ha Ypokax (U3UKA U BO BHEYPOUYHOU
NEeSATEeTLHOCTH;



pacrmo3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMd M CMAr4athb
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUS C MCIIOIb30BaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh W HCIOJIB30BaTh  IpEUMyIlecTBA  KOMaHIHOM  H
WHIUBUIYAIBHON paboThI;

BBIOMPATh TEMATUKY M METOAbl COBMECTHBIX NEHUCTBHIA C YUETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN KaXKJOr'0 YJI€HA KOJUICKTHBA,;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH U
KOOPJIMHHPOBATh JEUCTBUSA 1O €€ JOCTHIKEHHUIO: COCTaBIATh IUIaH
JNEHUCTBUM, pacCIpPEeNesATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYXKIaTh
pe3yNbTaThl COBMECTHOM pabOTHI;

OLICHUBATh Ka4e€CTBO CBOETO BKJIAJa U KAXKIOr0 y4aCTHHUKA KOMaHAbl B
oOIIMIA pe3yNbTaT M0 pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLICHUBATH HJIEH C ITO3MIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILLECTBIISITh TO3UTHUBHOE CTPATETMYECKOE ITOBEACHHE B PA3IUYHBIX
CUTyallUsiX,  HpPOSBISATH  TBOPYECTBO M BOOOpa)KeHHE,  ObITh
VHULMATUBHBIM.

PeryasiTuBHbIe YyHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusauus:

CaMOCTOATEJIBHO ~ OCYIIECTBIIATh  ITO3HABATEJIBHYIO  JCSTENBHOCTH B
obnacti (U3MKM M aCTPOHOMMHM, BBISBISATH MPOOJEMBbI, CTaBUTh U
dhopmMyIHMpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENIbHO COCTABJIATH IUIAH PEUIEHUS! PACUETHBIX M KaYECTBEHHBIX
3a/lay, IJIaH BBIMOJHEHUS MPaKTUYECKOM paboThl ¢ YYETOM HMEHOIIUXCS
PECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

paclMpATh paMKUM  y4yeOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTEHUM;

Jenatb OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO JSPYAMIMH B 00JIacTH
(GU3MKK, TOCTOSHHO MOBBIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbIA HHTEJJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYyallUAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTD,
OICHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISAM;



e BJIAJCTh HAaBbIKAMHM IIO3HABATEIBbHON pEeQIEKCMH KaK OCO3HAHUS
COBEpIIIAEMbIX ACHCTBUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCHOJB30BaTh NpUEMBI pedIeKCUU s OLEHKH CUTyalluH, BbIOOpa
BEPHOI'O PELLICHUS;

e YMETb OILICHWBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS MO HX
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M ApPryMEHTBl JAPYTUX IpPU aHaJU3€ PpPe3yJIbTaTOB
NESTEIIbHOCTH;

e IPUHHUMATH CeOsl, MOHUMAsI CBOU HEJOCTATKU U JOCTOMHCTBA;

e TMPUHMMATH MOTHUBBI M ApPTyMEHTHl JAPYTUX MPH aHaJH3€ PpPe3ylbTaToOB
JeSITEIbHOCTH;

e IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKH.

B npornecce HOCTMXKEHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOECHUS MPOTPaMMbI IO
bu3uKe IS ypOBHA CpeaHero ooOmero oOpa3oBaHud Yy 00ydYarolmuxcs

COBEPIIICHCTBYETCS OMOITMOHAIBHBIN WHTEJUICKT, MIPEAMOJIararo A
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANPABJICHUs Pa3BUTHSI COOCTBEHHOU
AMOILIMOHAIIBHOMN c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUs, BKIOYAOIIETO CAMOKOHTPOJIb, YMEHUE NTPUHUMATh
OTBETCTBEHHOCTh 32 CBOE MOBEJCHUE, CIOCOOHOCTh aalTHPOBATHCS K
HYMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAILIMM, BKIIOYAIOUIEN CTPEMIIEHUE K JIOCTHKEHHIO LIENH
U yCIliexy, ONTUMH3M, THUIIMATUBHOCTh, YMEHHE J€HCTBOBATH, UCXOA U3
CBOMX BO3MO>KHOCTEH;

e OMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh MMOHUMATh 3MOLMOHAIBHOE
COCTOSIHUE JpPYIMX, YYUTHIBaTh €ro MpH OCYIIECTBICHUH OOIIECHHUS,
CIIOCOOHOCTB K COUYBCTBHIO M CONEPEKUBAHUIO;

e COLMAJbHBIX HAaBBIKOB, BKJIOYAIOIIUX CIHOCOOHOCTh  BBICTPAUBATH
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSIBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

[MTPEAMETHBIE PE3VJIbTATBI

K xonmy oOyuenuss B I0 knacce npeaMeTHbIe pPe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JIOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIOIITUXCS YMEHUI:

e TMOHMMATh poOdb (HU3UKK B DKOHOMHUYECKOM, TEXHOJOTHYECKOM,

HKOJIOTUYECKOM, COIMAJIbHOW M JATHYECKON cdepax esATeIbHOCTH



YEJIOBEKa, POJIb M MECTO (PU3UKU B COBPEMEHHON HAyYHOU KapTHHE MHUPA,
3HaYCHHE OIHUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOH U
MPOTHOCTHYECKOW  (PYHKIUH  (HU3UYECKON TEOPUU —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKU, POJb (U3UUYECKON TEOpHUH B
dbopMHpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBHS TPUMEHHUMOCTH MOACIeH (U3UYSCKUX Tel |
IPOLECCOB (SIBICHUI): HWHEpLMaIbHAs cHCTeMa OTcuéra, aOCOIIOTHO
TBEpIOE TEJI0, MaTepualibHas TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
CBOOOJIHOE TmMajcHUEe, aOCONIOTHO ympyras jaedopmariusi, aOCOIIOTHO
yIpyroe u abCOMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJICNIU ra3a, KUJKOCTH
U TBEPAOTro (KPUCTAUIMYECKOI0) Teja, UACaNbHBIN ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE JJIEKTPUUECKOE TI0JIE;

paznuyaTh ycioBHs (TpaHUIbl, 00JIaCTHM) MPUMEHUMOCTH (PU3UUYECKUX
3aKOHOB, TOHMUMAaTh BCEOONINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPAHUYEHHOCTh UCIIOJIBb30BAHMUS YaCTHBIX 3aKOHOB;

aHaJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TMPOIECChl U  SIBJICHUA,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATUKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amuies mjis CKOPOCTH M TEepeMelIeHus,
3akOoHbl HpIOTOHA, NOpUHIMI  OTHOCUTENbHOCTH [anmumes, 3aKoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
DHEPTUH, CBSI3b Pa0OTHI CUJIbI C M3MEHEHHEM MEXaHMYECKOW JHEpruu,
yCIIOBUSI paBHOBECHS TBEPJOTO Teia), MPU OTOM HCIOJIB30BATh
MaTEMaTHYECKOE BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB: MpeoOpa3zoBanuii ['anumnes, BToporo
U TPEThEro 3akOHOB HBIOTOHA, 3aKOHOB COXpPAHEHUS HWMIYJIbCAa U
MEXAHUYECKON DHEPIUH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHATM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble mojokeHus MKT u 3akoHBl MoOJIEKyJsipHOW (U3UKH U
TepMOJMHAMHUKU (CBSA3b JAaBJEHUSA HJEATBLHOIO Ta3a Cco CcpeaHe
KMHETUYECKOW SHEPrUEed TEIUIOBOTO JBMXKEHUS M KOHIIEHTpPALMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpbl BELIECTBA CO CPEIHENM KHUHETUYECKON
DHEPTUEN TEIJIOBOIO JIBMKEHUS €r0 YacCTHUILl, CBA3b JIABJICHUS UICAIIBHOTO
raza C KOHUEHTpAIMEW MOJIEKYJl U €ro TEMIIEpaTypou, YpaBHEHHE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJWHAMUKH, 3aKOH
COXPAHEHHS] PHEPIUU B TEIUIOBBIX MPOIECCax), IPU ATOM HUCIIOIb30BaTh
MAaTEMaTHYECKOE BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MIPUMEHUMOCTH ypaBHeHUsI MeHeneeBa—KnaneipoHna;



aHAIM3UPOBaTh M OOBACHATH HJIEKTPUUECKHE SIBICHHUS, HUCIOIb3Ys
OCHOBHBIE TOJIOXKEHHUSI Y 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIIEKTPUYECKOTO 3apsna, 3aKOH Kynona, NOTEHIMAIBHOCTh
ANEKTPOCTATUYECKOTO TIOJIS, MPUHIIMIT CYMEPIO3UIMH AIEKTPUUECKUX
MOJICH, MPU ATOM YKa3bIBas YCJIOBHS NpUMEHUMOCTH 3akoHa Kyrona, a
TaK)K€ IMPAKTUYECKH BAa)KHBIE COOTHOIIEHHUA: 3aKOHbI OMa Uid ydacTka
LHENA W U1 3aMKHYTOM DJIEKTPUYECKOM ILenu, 3akoH JIxoynsa—JleHna,
npaBuia Kupxroda, 3akonsl apajes A1 31€KTpoIu3a);

OMKCHIBATh (PUUYECKHUE TMPOILIECChl U SIBJICHUS, HCIOJb3Yys BEIUYUHBI:
nepeMeIieHne, CKOpocTh, YCKOPEHUE, UMITYJIbC TeJla U CUCTEMBI Tell, CUJIa,
MOMEHT CHJIbI, JaBJEHUE, [OTEHUUAJbHAs »JHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIBHOE
YCKOPEHHME, CHJIa TSHKECTH, CUJa YIPYTOCTH, CHJIA TPEHHUS, MOILHOCTD,
SHEprusl B3auMOJEHCTBHUS Tena ¢ 3eMi€id BOMM3M €€ TOBEPXHOCTH,
HEeprus ynpyroi gedopmanuu MpPYKHHBL, KOJIHMYECTBO TEIUIOTHI,
abCOJIOTHAs TeMmIeparypa Tena, padoTa B TEPMOJMHAMUKE, BHYTPEHHSA
SHEPrus WACAIBHOIO OJHOATOMHOIO ras3a, padoTa HIealbHOrO Tasa,
OTHOCUTEJbHAS BIAXKHOCTh Bo3ayxa, KIIJ[ waeansHOro TEmioBoro
JBUTATEIIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaMpsHKEHHOCTh TMOJIST TOYEYHOTO 3apsiia WM 3apsHKEHHOTo Iapa B
BaKyyM€ M B JMDJIEKTPUKE, MOTEHIHAI 3JIEKTPOCTATUYECKOTO MOJH,
Pa3HOCTh  NOTEHLHAIOB, JJEKTPOJABIKYINAs  CHJIa, CHJA  TOKa,
HaIpSDKEHUE, MOIIHOCTh TOKA, JJEKTPUYECKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAO0BATEIbHBIM H
napajuieIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPTHSI ANEKTPUUECKOTO MO
KOHJIEHCATOPa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SIBIICHUMA:
MEXaHUYECKOE [IBUKEHHE, TEIUIOBOE JIBM)KEHHME 4YacTHL] BEIECTBa,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIXeHUE, nuddys3us, ucrnapeHue,
KUIEHUE U KOHJEHCAIUs, TJIaBJIeHUE U KPUCTAJUIM3alMsl, HallPaBJIECHHOCTh
TEIJIONEepeaaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTH
3apsKEHHOT O TPOBOIHUKA,

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUUHBI OT
IpYyrol C  HUCIOJIb30BAaHUEM  MPSAMBIX  U3MEPEHUW, TpU  ITOM
KOHCTPYUPOBATh YCTAHOBKY, (UKCHUPOBATh pe3yJbTaThl MOJYyYEHHON
3aBUCUMOCTH (PU3WYECKUX BEJIMYMH B BHUAEC TIpapuKOB C YYETOM
aOCOJIIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, JieNlaTh BHIBOIBI IO pe3yJibTaTaM
UCCJIEIOBAHNS;



IPOBOANTH KOCBEHHbIE HM3MEPEHHUs (PU3MUECKUX BEIHYUH, MNPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJ M3MEPEHUs, OLEHUBATH A0COJIFOTHBIE U
OTHOCHUTEJbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MIPOBOJAUTH OMBITHI MO MPOBEPKE MPEIJIOKEHHONW TUIOTE3bI: TIIAaHUPOBAThH
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
IIOJIyYEHHBIE PEe3yJbTaTbl U JIE€JIaThb BBIBOJ O CTaTyCce NPEMJIOKEHHOU
TUIIOTE3BI;

coOJII01aTh IpaBuiIa 0€30MacHOro TPy/Ja IMpH MPOBEACHUU UCCIIEIOBAHUN
B paMKax y4eOHOro OKCIEpUMEHTa, MpaKTUKymMa ©  y4eOHO-
HCCIIEOBATENbCKOM M TPOEKTHOW JEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPHUTENbHBIX YCTPOUCTB U JIa0OpaTOPHOTo 000PYAOBAHNUS;

pemaTth pacyE€THBIE 3aJa4d C SBHO 33JaHHOW M HESBHO 3aJlaHHOU
¢u3nyecKoil MOJIEIbI0: Ha OCHOBAaHMM aHallM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MuUecKOll MojeNu, OTBeYawlleld TpeOOBaHUAM 3aJauH,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
(U3MYECKUX TEOpUl MpPH UCHOJIb30BAHUM MAaTEMaTUYECKUX METOOB
peneHns 3a1a4, MpOBOAUTh PAcU€Thl HA OCHOBAaHWH UMEIOIIMXCS JaHHBIX,
aHAIM3UPOBAaTh PE3yNbTaThl M KOPPEKTUPOBATH METOJbI PELICHUS C
Y4ETOM ITOJIYYEHHBIX PE3YJIBTATOB;

pemarb KayecTBEHHbIE 3aJaud, TpeOylollue NPUMEHEHUs 3HAHWM H3
pa3HbIX pa3lenoB Kypca (PU3UKH, a TAKKE UHTETrpallui 3HAHUN U3 JIPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LIETIOYKY PACCYKACHUM C ONIOPOY HA U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (HU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MJId OOBSICHEHUS OCHOBHBIX
NPUHIIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTHYECKUX MPOLIECCOB;

NPUBOAUTH TPUMEPHI BKJIAJAa POCCUUCKUX M 3apyOCkKHBIX YUEHBIX-
(U3MKOB B pa3BUTHUE HAyKH, B OOBSCHEHUE MPOIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKHU U TEXHOJIOTUM;

aHANIM3UPOBATh U OLEHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOJICTBEHHON
JIESITEIbBHOCTH 4YEJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH IpoLeccaMu, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
MIPUPOJIOIIONIB30BAHUY, & TAKKE PA3yMHOM HCIOJIB30BAHUM JOCTHKEHUMN
HAYKA W TEXHOJIOTUM [JI1 JAJbHEUIIEr0 Pa3BUTHS YEJIIOBEYECKOTO
00I11eCTBa;

MPUMEHSTh Pa3IudHbIe CIOCOObI PaboThl ¢ WHpOpMANUEH (PU3UIECKOTO
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUI, TPU 3TOM HCIOJb30BaTh COBPEMEHHbIE MH(OPMAILIMOHHbIE



TEXHOJOTHH JJi1 TIOMCKa, TepepaboTKh M TpPEabsABICHHUS y4yeOHOU H
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHbOpMaIlMK, TOJNYYEHHONM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyr  HMH(OpMalMi0 W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUH;

IPOSIBIISIT OpraHU3alMOHHBIE U N03HABATEIIbHBIE yYMEHUS
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUHW B  Ipolecce
BBITNIOJHEHMSI IPOEKTHBIX U yUEOHO-UCCIIEI0BATENBCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHHEM pa3IMYHbIX COLMAJIBHBIX pOJIEH,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACHPENEIATh AESTENbHOCTD
B HECTAHJAPTHBIX CUTYyalMsIX, aJ€KBATHO OLEHUBATH BKJIaJ KaXIOIrO W3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBISATE MOTUBALUIO K Oyayiiend npodhecCUuOHAIBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.

K xonmy oOyuenust B 11 knacce mpeaMeTHbIE PE3yJIbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

NOHUMAaTh POJb (U3UKK B SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOHM cdepax AesTEeIbHOCTH YEJIOBEKa, POJIb U MECTO
GbU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpa, POJb aCTPOHOMHUHU B
MPAKTUYECKOM JEATEIbHOCTA 4YEJIOBEKA M JAJbHEHUIIEM HAy4HO-
TEXHUYECKOM Pa3BUTHH, 3HAUCHHE OMUCATEIbHOW, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENBHON M TMPOTHOCTUYECKON (YHKUMUNA (PU3NYECKOW TEOpUuu —
ANEKTPOJUHAMUKH, CIELHAIBHOM TEOPUHU OTHOCUTEIBHOCTH, KBAHTOBOM
busuku, poib (pusudeckoit Teopur B (GOPMHUPOBAHUU TPEACTABICHHUN O
bu3nUecKoi KapTUHE MHUpPa, MeCTO (PU3HUECKOM KapTHHBI MUpa B 00IIeM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTaBICHUIN O IPUPOJIE;
paznuyaTh YCJIOBMS NPUMEHUMOCTH MoAeled (U3UYEeCKUX Tel U
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUYECKOE M OJIHOPOJHOE
MarHuTHOE TIOJISI, TApMOHUYECKHE KOJIeOaHUsI, MAaTEMAaTUIECKUNA MasITHUK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIBHBIN
KoJIeOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIeJIel aToMa, aTOMHOTO SiApa U
KBAHTOBOM MOJICJIU CBETA;

paznuyaTth yclIOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUINISCKUX
3aKOHOB, TIOHMMAaTh BCEOONIMI XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYEHHOCTh HUCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHAJM3UPOBATh U OOBSCHATH AJIEKTPOMArHUTHBIE MPOILECCHl U SBJICHUS,
UCIIOJIb3Ysl OCHOBHBIE TMIOJIOKEHUS M 3aKOHBI JJIEKTPOAUHAMUKH U
CHEUHUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS



NEKTPUYECKOro  3apsaa, cuia Awmmepa, cwia JlopeHuna, 3akoH
NEKTPOMArHUTHOM  WHAYKuuu, npaBuino Jlenma, cBa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILE€NU CO CKOPOCTBIO
U3MEHEHHUS]  CHJIBl  TOKa,  IOCTYyJIaTbl  CHEUUAJbHOM  TEOpUHU
OTHOCUTEIBHOCTH DUHINITEHHA);

aHaJTM3UPOBATh U OOBSICHITH KBAHTOBBIC MIPOIIECCHI U SBJICHUS, UCTIOJIb3YsI
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHEe  OWHINTEHHA  AJiA
dboTorpdexra, mepBbli U BTOpoM moctynarel bopa, mnpuHUUI
COOTHOIIIEHUsI HeomnpenenéHHocTedl [elizenOepra, 3aKOHBI COXpaHEHUs
3apsiI0OBOTO M MACCOBOTO YKCEN U DHEPTUM B SJICPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOTO pacriaja);

OMUCHIBATh (PU3NUECKUE MPOIECCHl U SIBJIICHUS, MCIOJIb3ys BEIWYWHBI:
HaIpsHKEHHOCTD 3JIEKTPUYECKOTO MOJIsA, MOTEHIHAN 3JIEKTPOCTATUYECKOTO
MOJIsl, Pa3HOCTh IOTEHUUAJIOB, DJIEKTPOJBIXKYILIAS CHUJIA, WHIYKIUS
MAarHMTHOTO TOJISl, MAarHUTHBIM TMOTOK, cwia AMIepa, WHIYKTUBHOCTb,
ANEKTPOJABUKYILAS. CHUJIA CAMOMHIYKLHMH, HSHEPIrUs MAarHUTHOTO IOJs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMMYJbC, IOJHAs DSHEPrus,
DHEPrus TOKOS CBOOOJHOM 4YaCTHUIIBI, DHEPrus M HUMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U SPa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKAaHUA  (PU3NYECKHX  SIBJICHUIA:
ANIEKTPOMArHUTHASI UHIYKIHSI, CAMOMHIYKIIMS, pE€30HAHC, UHTepPepeHIus
BOJIH, Judpakius, JTUCIEPCHs, IOJHOE BHYTpPEHHEE OTpakKeHHE,
dotosnextpuueckuii hdext (dororddexr), ambda- u Oera-pacmaabi
anep, raMMa-uslydeHue snep, (pusnyeckue MPUHIUIBI CIEKTPATLHOTO
aHanu3a u paboThI Ja3epa;

OMPENEATh HAMPAaBJICHUE WHAYKIMM MAarHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHa;

CTPOUTH N300pakeHne, CO31aBaeMO€ MIIOCKUM 3€pKaJIOM, TOHKOM JIMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

IPUMEHATH OCHOBOIMOJATAIOIINE ACTPOHOMUYECKUE MOHATHUSA, TEOPUH U
3aKOHBI JJI1 aHajiu3a ¢ OOBsACHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE37aX, B 3BE3JIHBIX CUCTEMAX, B MEKIaJaKTUYECKOU
cpeje; ABMKEHUS HEOCCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH C
WCIIOJIB30BAaHUEM TMPSAMBIX H3MEPEHUM, TMpPU OTOM KOHCTPYHUPOBATh
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl  TMOJYYCHHOW 3aBUCHMOCTH
bu3nUecKkux BeIMYMH B BUAE TpadukoB ¢ y4ETOM aOCOTIOTHBIX
MOrPEIHOCTE  M3MEPEHMM, JelaTh  BBIBOJABI [0  pe3yJbTaTam
UCCJIeI0BAHNUS;



IPOBOJAUTH KOCBEHHBIE M3MEpPEHUs (U3MUECKUX BEIMYMH, MHPU ITOM
BbIOMpaTh ONTHMAJBHBIA METOJ W3MEpPEHUs, OIICHUBATh AOCONIOTHBIC U
OTHOCHUTEJbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJUTH OMBITHI MO MPOBEPKE MPEIIOKEHHON TUIOTE3bI: MJIAHUPOBAThH
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
NOJIyYEHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIIOTE3BI;

ONMKCHIBATH METOIbI MOTYUYEHUSI HAYUYHBIX ACTPOHOMHUYECKUX 3HAHUM;
coOJII0/1aTh TpaBuiIa 0€30MacHOI0 TPpyJa P MPOBEJICHUU UCCIIEAOBAHUIMI
B paMKax y4eOHOro OKCIEpUMEHTa, MpaKTUKymMa ©  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarb pacy€THbIE 3aJayd C $SBHO 3aJlaHHOM M HESIBHO 3aJIaHHOU
¢u3nyecKkoil MOJENbl0: HAa OCHOBAHMM aHajlW3a YCJIOBHS BBIOUpPATH
du3nuecKkue MoJeiH, OTBeYarolue TpeOOBaHUSAM 3aJay, MPUMEHSTH
(bopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJNATHl (PU3UYECKUX TEOPUN
IpU HUCIOJb30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUsS  3ajad,
MPOBOJAUTH PACUETHl HA OCHOBAHUM MUMEIOIIMNXCS TaHHBIX, aHAIU3UPOBATH
pe3yJbTaThl U KOPPEKTUPOBATH METOMBI PEUICHUS C YYETOM MOJYYEHHBIX
pE3yNbTATOB;

pemarb KayecTBEHHBbIE 3aJaud, TpeOylollue NPUMEHEHUs 3HAHWM H3
Pa3HbBIX pa3leloB Kypca (PU3UKH, a TAK)KE UHTETpallui 3HAHUN U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAUBATh JIOTMYECKYIO
LEMOYKY PACCyKJICHUH C ONIOPOIl HAa N3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3HYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Mg OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB PabOThI U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTMYECKUX IIPOLIECCOB;

OPUBOJUTH MPUMEPHl BKJIAJAa POCCUWCKMX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHUE HAyKHU, B OOBSCHEHUE MPOIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBaTh U OLICHUBATh MOCIECTBUS OBITOBOM M MPOU3BOACTBEHHON
JESITEIbBHOCTH YEJIOBEKa, CBA3aHHOM C (PU3MYECKUMH MPOILIECCaMU, C
MO3UIIMHI IKOJIOTUUECKON O€30MMacCHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOAOTNOIb30BAHUN, & TAKXKE PAa3yMHOM HCIOIb30BAHUU JTOCTHXKEHHM
HAayKM MW TEXHOJIOTMH JUIsl JalbHEHIIEro pa3BUTHS YEJIOBEUYECKOTO
00I11eCTBa;

MPUMEHSTh pa3udHble CrocoObl paboThl ¢ MHbOpManue (hU3nIecKoro
COJIEp)KaHUSI C KCIOJb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX



TEXHOJOTHM, PU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAILIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKa, MepepadOTKU U TMPEAbSIBICHUA Y4eOHOH u
HAYYHO-TIOMYJISIPHON MH(OpPMALIUU, CTPYKTYPUPOBAHUS M WHTEPIIPETALIUU
uHGOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHMKOB, KPUTUYECKU
aHaJIM3UpOBaTh  MOJy4YaeMykr  HMH(OpMalMi0 M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POPMAIIUH;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HABaTEJIbHbBIE YMEHMUS
CaMOCTOSITEILHOTO ~ MPHUOOPETEHUsT HOBBIX 3HAHUHW B Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yUEOHO-UCCIEI0BATENBCKUX padoT;

paboTaTh B TpyHne C HCIOJIHEHUEM PAa3JIUYHbIX COLMAIBHBIX PpOJIEH,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBHO PACHIPENEATh AeSTENbHOCTD
B HECTAaHJAPTHBIX CUTYalMsX, aJ€KBATHO OLEHUBATH BKJAJ KaXKJIO0Io U3
YYaCTHUKOB TPYIIIBI B pEUICHHE pacCMaTPUBAEMON MTPOOIEMBI;

MPOSIBJISITH MOTUBALIMIO K Oyaynieil mpodeccuoHanbHOU AESITENbHOCTU IO
CHEIHUATBHOCTSM (PU3UKO-TEXHUYECKOTO poQuIs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaundecTBO 9acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kourpoabnbie | IlpakTruyeckn
n/n NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI e padoThbl
pecypcbl
Paznen 1. HAYUHbBIA METO/A ITIO3HAHMUS TIPUPObI
1.1 Hay4Hb1ii MeTOq MO3HAHUS OIPUPOIEI 6 bubnmorera [TOK
) yi A PHPOA https://m.edsoo.ru/f16b68d7
Hroro no pazneny 6
Pa3znen 2. MEXAHUKA
2.1 Kunematuka 15 2 bubnnorexa LIOK
https://m.edsoo.ru/f16b68d7
2.2 JnHamuka 15 1 bubmmorexa OK
https://m.edsoo.ru/f16b68d7
N but6mmoreka [IOK
2.3 Cratuia TBEpOTO TeA ! ! hitps://m.edsoo.ru/f16b68d7
bu6nuoreka [IOK
24 1 1
3aKOHBI COXPAHEHUS] B MEXaHUKE 5 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 52
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IUHAMUKA
3.1 OCHOBBI MOJIEKYISIPHOKMHETUYECKON TEOPUHN 22 1 Bubmmorexa [IOK
https://m.edsoo.ru/f16b68d7
3.2 Tepmoannamuka. TerioBbie MalIMHbI 20 1 bubmmorexa TIOK

https://m.edsoo.ru/f16b68d7




33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 14 | bu6nuorexa LIOK
' HEePEXOIbI https://m.edsoo.ru/f16b68d7
Wroro no pazueny 56
Paznen 4. JIEKTPOANHAMUKA
bubnunorexa LIOK
4.1 24 1
dueKTpitieckoe nose https://m.edsoo.ru/f16b68d7
4.2 [TocTOAHHBIN NEKTPUUECKUN TOK 26 1 bubmorexa HOK
https://m.edsoo.ru/f16b68d7
4.3 Toku B pa3MyHbIX Cpeaax 8 bubmorexa HOK
https://m.edsoo.ru/f16b68d7
Hroro no pazneny 58
Pazznen 5. PUSHUYECKHUM TIPAKTUKYM
5.1 PuU3NYECKU IPAKTUKYM 16 16 bubmmorexa LIOK
https://m.edsoo.ru/f16b68d7
Uroro no pazneny 16
bu6nmorexa LIOK
P 1
CICPBHOC BPEMA 6 https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 204 10 16




11 KIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/m Konrpoasbnsie | IIpakruyeckue
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOJAUHAMUKA
bubmnoreka IIOK
1.1 MaruutHO€ nose 16 1 https://m.edsoo.ru/39859f
1
bubmnorexa IJOK
1.2 DneKTpoOMarHuTHasi MHAYKLHS 13 1 https://m.edsoo.ru/39859f
1
Hroro no paszueny 29
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
bu6anoreka LIOK
2.1 Mexanuueckue KoneGaHus 10 1 https://m.edsoo.ru/39859ef
1
bub6anoreka LIOK
22 DNeKTpOMarHuTHbIE KoJeOaHUs 15 1 https://m.edsoo.ru/39859f
1
bu6nunorexa [IOK
MexaHn4yecKue U 3JIEKTPOMArHUTHbBIE
2.3 10 1 https://m.edsoo.ru/39859%f
BOJIHBI |
bubnunorexa LIOK
2.4 Onrtuka 28 2 https://m.edsoo.ru/39859f

1




Wroro no pazueny 63
Paznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH
bubnunoreka LIOK
3.1 Ocnosbl CTO 6 1 https://m.edsoo.ru/39859ef
1
Wroro no pazneny 6
Pa3znen 4. KBAHTOBAS ®U3UKA
bubmnoreka IIOK
4.1 KopnyckynsipHO-BOTHOBOM yallu3m 16 1 https://m.edsoo.ru/39859f
1
bubmnoreka IIOK
4.2 ®duzuka aroma 8 1 https://m.edso00.ru/39859¢f
1
®du3nKa aTOMHOTO SApa U DJIEMEHTAPHBIX bubmmorera OK
4.3 AP p 8 https://m.edsoo.ru/39859%f
YaCTHI] 1
Hroro no paszneny 32
Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKHU
bub6anoreka LIOK
5.1 DNeMEeHTHl aCTPOHOMUU U acTPOPHU3UKU 12 https://m.edsoo.ru/39859f
1
Uroro no pazgeny 12
Pasnen 6. PUSHUECKHM TPAKTUKYM
bubanoreka LIOK
6.1 du3nyeckuil NPakTUKyM 16 16 https://m.edsoo0.ru/39859ef
1




Uroro no pazgeny

16
Pa3nen 7. OBOBLIAIOLIEE TIOBTOPEHUE
CucremaTu3aius 1 0000IIeHNE
but6mmoreka [IOK
MIPEIMETHOTO COACPIKAHMSI U OTIBITA
7.1 . 31 https://m.edso0o.1ru/39859¢f
NEeSTEIIbHOCTH, TPHOOPETEHHOTO MPHU )
n3ydeHuu kypca ¢usuku 10 — 11 xkmaccon B
Wroro no pazueny 31
bubmuorexa [JOK
PesepBHOe Bpemst 15 https://m.edsoo0.ru/39859f
1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 204 10

16




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Kosnu4yectBo yacos DJIEeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka Kourpoasbnbie | IlpakTuyeckn
n/n Bcero u3yuyeHusi | oOpasoBaTesibHbIE
padoThI e padoThl
pecypchl
| ®dusnka — pyHAaMeHTalbHas HayKa O 1 bubnnorexa [HOK
IIPUPOLJE https://m.edsoo.ru/1beef346
) Hayunsiii MeTOZ O3HAHUSA U METO/BI 1 bubnnorexa [JOK
rccaeaoBaHus GU3NYECKUX SBICHUN https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHS B IIPOIIeCCe
bu6mmoreka [IOK
3 no3Hanus npupoasl. Habmoaenue u 1
https://m.edsoo.ru/34c49931
HKCIEPUMEHT B (PU3UKE
4 Crioco6b1 u3mMepeHus: Gu3nIecKux | bubnnoreka [JOK
BEJINYNH https://m.edsoo.ru/ca2def03
AGCoIt0THAs M OTHOCHUTENbHAS
. bubmuoreka [JOK
5 MOTPEIIHOCTH U3MEPEHUIN PU3NYECKUX 1
https://m.edsoo.ru/7f18fda3
BEJIMYUH
MonenupoBanue B ¢pusuke. Poib n
6 MecTO (pU3UKU B POPMUPOBAHUU | bubnuoreka [IOK
COBPEMEHHOW HAYYHOW KapTHHBI MUPA, https://m.edsoo.ru/eabbded1
B [IPaKTUYECKON JESITEbHOCTH JIOeH
Mexannueckoe nBuxkenue. Cucrema
7 orcueta. OTHOCUTEIBFHOCTD 1 bu6mmoreka [JOK
MEXaHUYECKOro ABvxeHus. [Ipsmas u https://m.edsoo.ru/e9a52{02
oOpaTHas 3a/1aul MEXaHUKH
8 Pannyc-BexkTop MarepuaibHOM TOUKH, 1 bubnmnoreka [JOK




€ro MPOCKIUN HAa OCU KOOpAMUHAT.

Tpaexropus. [lepemenienue. CKopocTsb.

NX npoekiuu Ha OCH KOOPAUHAT

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

PaBHOMEpHOE NIpsAMOJIUHEITHOE
nBkenue. I'paduueckoe onucanue

bu6mmoreka [IOK

9 .

PpaBHOMEPHOI'O MPSIMOJIMHEHHOTO https://m.edso0.ru/89ba7190
JIBHKCHUS

10 CnoxxeHue nepeMeneHuidi U CKOpOCTel. bubnnoreka [JOK
Pemenue 3anau https://m.edsoo.ru/761d18aa
KontposbHas padota mo

11 Teme:PaBHOMepHOE NpAMOJIMHEHHOE
JIBOKCHUE
HepaBHnomepHoe aBuxeHue.

12 MrHoBeHHast CKOPOCTh. Y CKOPEHUE. bubmuoreka [JOK
[IpsmonuHeiHOE TBUKEHUE C https://m.edsoo.ru/a99549a7
MIOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanue

13 HPH$OHHHeﬁHOFO JBMIKEHHUS C bubmmorera [TOK

P https://m.edsoo.ru/b7560bbf
MIOCTOSIHHBIM YCKOPEHUEM

14 Pemrenue 3a1au Ha paBHOYCKOPEHHOE
JBUYKEHUE
CBoOoaHoe majeHue. Y CKopeHue

15 CBOOOIHOTO ITa€HNA. 3aBUCUMOCTD bu6mmorexa [IOK
KOOpJIHMHAT, CKOPOCTH, YCKOPEHHS OT https://m.edsoo.ru/f738109¢
BPEMEHH U UX TpapuKu

16 JIBroxenue Tena, OpOIIeHHOTO bubnuorexa [JOK
TOPHU30HTAIIBHO https://m.edsoo.ru/71cbb4{5

17 Pemenue 3aga4 Ha pacu€T IBUKEHUS




TeJ1, OPOIIEHHBIX TOPU30HTAIBHO

HBI/I)KGHI/IC TCia, 6pOI_HCHHOI‘O nona

18
YIJIOM K TOPU30HTY
Pemenne 3ana4y Ha pacuér qBUKEHUS

19 Tena, OPOIIEHHOTO MO YIJIOM K
TOPU30HTY
KpuBonuHeliHoe nBuKEHUE. [[BUKEHNE
110 OKPYXHOCTH. YTJIOBas M JIMHEHHAas

Py bu6mmoreka [IOK
20 ckopocTs. [lepuon u yacrora.
https://m.edsoo.ru/33196fbe
LleHTpoCcTpeMHUTENIBHOE U TIOJIHOE
YCKOpEHHE
)1 Pewrenue 3amau o reme:
KpuBonuHnelinoe aBuxkeHNE

2 KonTponbhas padota no teme bubnnorexa [HOK
"KunemaTtuka" https://m.edsoo.ru/1242f32¢
IIepBb1it 3ak0H HproTOHA.

3 WNHueprimanbHble CHCTEMBI OTCUETA. bu6mmoreka [JOK
[Tpuniun otHOCUTENbHOCTH ["anumnes. https://m.edsoo.ru/5a9e4a64
HeunepruinanbHbie CUCTEMBI OTCUETA

24 Pemenue 3a1a4 Ha OTHOCUTENBHOCTD
JIBKEHUS

. bu6mmoreka [JOK
Cuna. PaBHOIEHCTBYIOIIAS CHJIA.

25 . https://m.edsoo.ru/141d383
Bropoii 3akoH Herorona. Macca -

26 B3aumopeiictBue Ten. Tperuit 3aKkoH bubnmnoreka [JOK
Hprorona https://m.edsoo.ru/57dba505

7 [IpuHnun cynepno3unuu cuil. Pemenue bubnnorexa [JOK

3aa4 Ha MIPUMCHCHUC 3aKOHOB

https://m.edsoo.ru/bdf997{b




HrroTtona

Pemenne 3aaa4 Ha IPUMCEHCHUC

28
3aKkoHOB HproTOHA
3aKOH BCEMUPHOTO TATOTEHUS.
29 OKBUBAJIEHTHOCTh IPABUTAIIMOHHON U bubmorexa LIOK
. p . https://m.edsoo.ru/9aba2b0a
MHEPTHOU Macchl
30 Cuia TSKeCTU U yCKOPEHUE bubnmoreka [JOK
CcBOOOIHOTO ITaJCHUA https://m.edsoo.ru/22757f26
JIBr>keHre HeOeCHBIX Te U UX
31 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubnnorexa [HOK
KOCMHMYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/1 1abfa0a
Kennepa
bu6mmoreka [IOK
32 Cuna octu. 3akoH ['yka. Bec Tena
yupyr YK https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BUABI CUl bubnnoreka [JOK
33 TpeHus. [IBUKEHUE B )KUIKOCTHU U ras3e C https://m.edsoo.ru/1fa86499
Y4ETOM CUJIBbI COIIPOTUBIIEHHUS CPEBI https://m.edsoo.ru/2cb29676
34 Hasnenue. I'mapocrarnueckoe bubnnorexka [JOK
nasnenue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad
35 Pemenue 3amau no reme: J{unamuka
36 KonTponbHas pabora no teme:
JnHamMuka
AOGCOIIOTHO TBEPOE TEIO. bubnuorexa [JOK
37 ITocTynarenbsHOE U BpallaTesbHOE bubnnoreka [JOK
JIBUJKEHUE TBEPIOTO Tea https://m.edsoo.ru/2b95d57¢e
bu6mmorexa [IOK
MOMEHT CUJIbl OTHOCUTEIIBHO OCH
38 https://m.edsoo.ru/653d345

Bpaienus. [1meqo cuibl

9




Crnosxenue cuil, NpUIOKEHHBIX K
TBepAOMY Teny. LleHTp TskecTH Tena.

bu6mmoreka [IOK

39
VYcnoBus paBHOBECHS TBEPIOTO TEIIA. https://m.edsoo.ru/9aa79a7d
Bunel paBHOBecHs
40 Pemenue 3anay no teme: Cratuka
bubnnoreka [HOK
41 Pemenue 3anay no teme: Cratuka A
https://m.edsoo.ru/dclcaac0
42 [ToaroroBka Kk KOHTPOJIBHOM paboTe MO
teme: CraTuka
43 Kontponbnas padota mo teme " bubnnoreka [JOK
Cratuka TBepaoro tena'" https://m.edsoo.ru/9f5a574¢
Nmnynbsc MmaTepuaibHOM TOUKH,
bu6mmoreka [IOK
CUCTEMbI MaTepUANIbHBIX TOYEK. LleHTp
44 https://m.edsoo.ru/4bb8294
Macc CUCTEMbI MaTEPUAIbHBIX TOUEK. b
Teopema 0 IBM>KEHUH LIEHTPa Macc B
NMnynbc cuiibl 1 ”3BMEHEHUE UMITYJIbCa
bu6mmoreka [IOK
45 Tena. 3aKOH COXPaHEHHS UMITYJIbCA.
https://m.edsoo.ru/13f0a221
PeakTuBHOE nBUXKEHUE
MoMeHT uMItysibca MaTepUAIBHON
46 To4ku. [Ipencrasienue o coxpaHeHuu bubnnoreka [JOK
MOMEHTAa UMITyJIbCa B IIEHTPAIbLHBIX https://m.edsoo.ru/d6532eb9
MOJISIX
Pemenue 3agau mo reme: UmMmynec
bu6mmorexa [IOK
47 tena. Mnynbec cuiibl. 3akoH
https://m.edsoo.ru/f7706d63
COXpaHEHHUs UMITYJIbCa
43 KonTponbHas pabora no teme: 3akoH
COXpaHEHHUs UMITYJIbCa
49 PaboTa cwiibl Ha MaJIOM ¥ Ha KOHEYHOM bubnuotexa [JOK




nepemenienuu. ['paduueckoe
MPEJCTaBICHUE PAOOTHI CHIIBL.
MOoIIHOCTb CUJIBbI

https://m.eds00.ru/913974c7

50

Kunernueckas sueprus. Teopema 06
W3MEHEHUN KMHETUYECKOW SHEPTUun
MaTepuaabHON TOYKH

bu6mmoreka [IOK
https://m.edsoo.ru/9a5e2e74

51

HOTGHI_[I/I&]'II)HBIG N HCIIOTCHIUAJIbHBIC
cuibl. IloTeHumansHas OHCPIuU-. BTOpaﬂ
KOCMHUYCCKasA CKOPOCTh

bu6mmoreka [IOK
https://m.edsoo.ru/554bafcc

52

Pemenue 3amau mo teme:
MexaHuueckas OHCPIusa

53

TpeTBH KOCMHYCCKaA CKOPOCTh. CBs3b
pa6OTBI HCTIOTCHIHUAJIBHBIX CHII C
H3MEHEHHEM MEeXaHHMYSCKOM OQHCPIUH
CHCTEMBI Tell. 3aKOH COXpaHCHHA
MEXaHH4YEeCKOH SHEpPIUun

bu6mmoreka [IOK
https://m.edsoo.ru/f57b4e01

54

Yipyrue u Heynpyrue CTOJIKHOBEHMUS.
YpaBHeHue bepHymm Ui uaeanbHON
KUIKOCTU

bu6mmoreka [IOK
https://m.edsoo.ru/f30f43b6

55

Permrenne 3agau va 3CHO

56

YMEHBIIEHHE MEXaHUYECKON IHEPTUU
CUCTEMBI MOJ] ACHCTBUEM CHJI TPEHUS

57

[ToaroroBka Kk KOHTPOILHOU paboTe:
Pa6ota. Momtocts. Sueprus. 3CO

58

KonrtponbHas pabota no reme "3akoHbI
COXPAHEHHUs B MEXaHHKeE"

bu6mmoreka [JOK
https://m.edsoo.ru/474e7c4a

59

Passurtue npeacrasieHui o npupoe
TermnoTel. OcHoBHEIE TTONIOkeHusT MKT.

bu6mmoreka [IOK
https://m.edsoo.ru/bQa4445f




Huddysus. BpoyHoBckoe nBHKeHHE

CrtpoeHnue ra3000pa3HbIX, KUIKUX U

bu6mmoreka [IOK

60 TBEPABIX TEJ. XapaKTep IABUKEHUS U
. https://m.edsoo.ru/c44d02e2
B3aMMO/JICHCTBUS YaCTHI] BEIESCTBA
Macca u pa3Mepsl MOJIEKYII (aTOMOB).
P P ya ( ) bubmuorexa [JOK
61 KommgectBo BemectBa. IlocTossHHas
https://m.edsoo.ru/c5b72ab7
ABorazipo
2 Pemenue 3amay Ha pacuért mapameTpoB
MOJIEKYT
KonTponbhas pabora no teme:
63 Ocnosueic nonoxxenuss MKT. Macca u
pa3Mepsl MOJIEKYIT
b K
64 OcHoBHoe ypaBHeHue MKT nomorexa 110
https://m.edsoo.ru/c8094721
Pemenne 3amad Ha OCHOBHOE
65 YPaBHEHHUE MOJIEKYIISPHO-
KMHETUYECKON TeOpUu
bu6mmoreka [IOK
Temneparypa. TemioBoe paBHOBECHE.
66 https://m.edsoo.ru/0070d49
Tkana [enbcus 3
67 AoGcomoTHas Temneparypa. [llkana bubnmnoreka [JOK
KenpBuna. Pemenue 3amaa https://m.edsoo.ru/1531aba5
68 AOcoiroTHas TemmiepaTrypa. 3akoH bubnmoreka [JOK
JanpToHa https://m.edsoo.ru/14e02d 1f
69 Temneparypa-mepa cpeaHein
KMHETUYECKON SHEPTUU MOJIEKYJI
CBs13b a0COIIOTHON TEMIIEPATYPHI
70 patyp https://m.edsoo.ru/c38af875

TepMOHHHaMHqCCKOﬁ CHUCTCMBI CO




CpEeIHEW KMHETUYECKON SHEpruen
IIOCTYIIATEIBHOIO TEIJIOBOI'O IBUKCHUS
e€ JacTuIl

Pemenue 3agad Ha pacu€t cpenHei

71 KUHETHUYECKON SHEPIUU MOJIEKYJ
UJICaTBbHOTO Ta3a
Pacnpenenenne MakcBesia.
72 N3mepenne ckopocTell MOJIEKYJI rasa.
Omneit Tepua
YpaBHEHUE COCTOSAHUS UICATILHOTO Ta3a
. bubmuorexa [JOK
73 MenaeneeBa-Knanelipona. Pemenue
https://m.edsoo.ru/8d12¢328
3aja4
. bubmuoreka [JOK
74 NneansHbll ra3. I'a3oBrIe 3aKOHBI 1
https://m.edsoo.ru/1deb2367
75 Pemenue 3anau Ha npuMeHEHNE bubnnoreka [JOK
YpaBHEHUS COCTOSIHUSA UACAIBHOIO ra3a https://m.edsoo.ru/10265a05
bu6mmoreka [JOK
N3omporieccrl B nieanbsHOM Ta3e ¢
76 https://m.edso0.ru/68878d5
MTOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA 1
I'paduueckoe npescraBieHne bubnnorexka [JOK
77 M30IPOLIECCOB: U30TEPMA, U30X0DPa, https://m.edsoo.ru/1344327
u3o00apa b
Pemenue rpaduueckux 3aaay Ha
78 ra3oBbI€ 3aKOHbI. 3aKOHBI ABOTaapo 1
JanbToHa
79 O06001enre 1 cucTeMaTr3aIs 3HaHUIA bubmuotexa [JOK
o Teme "OcHoBbl MKT" https://m.edsoo.ru/09d 12fd8
80 Kontponbras padota mo teme "OCHOBBI bubnuotexa [JOK




MKT"

https://m.edsoo.ru/13adad59

TepmoauHamMuueckas cuctema. 3agaHue
BHEIIHUX ycyioBuil st T/l cucteMsl.
Buemnne u BHyTpeHHUE TTapaMeTpHhI.

bu6mmoreka [IOK

81
[TapameTpsl T/] cuctemsl Kak cpeaHue https://m.edsoo.ru/5f8d38a3
3HAUYEHMS BEJIMYMUH, OITUCHIBAIOLIUX €€
Ha MUKPOCKOIIUYECKOM YPOBHE
HyneBoe Hauano TepMoAMHAMUKH.
82 Camonpown3BoiibHas penakcarus T /] bubmmorexa [TOK
p p https://m.edsoo.ru/8ec512f0
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mopens naeanbHOTO raza B bu6mmoreka [IOK
83 TEPMOJMHAMUKE. Y CIOBUSA https://m.eds00.ru/2935500
MIPUMEHUMOCTH 3TOU MOJEIIN 1
24 VYpaBuenue Meneneena-Kinanelipona u bubnnoreka [JOK
BbIPa)XKCHUE JIJIs1 BHYTPEHHEHN SHEPrun https://m.edsoo.ru/bal178d0
Bripaxkenue a1 BHyTpeHHEN SHEPTrUn
25 OJIHOATOMHOTO HUJI€AJIbHOTO Ia3a. bubnuotexa [JOK
KBazucrarnueckue u HeCTaTHUECKUE https://m.edsoo.ru/ac5cacl5
MPOLIECCHI
DnemeHTapHas paboTa B
bu6mmoreka [IOK
TepMoauHamMuKe. Beruncnenue paboTsl
86 https://m.edsoo.ru/741d573
o rpaduky mpoiecca Ha pV- 2
Iaarpamme B
Tennonepenaya kak cnocod U3MEHEHUs bubnnorexka [JOK
87 BHyTpeHHel sHepruu T]l cuctemsl 6e3 https://m.edsoo.ru/3d73456
COBEpILICHUS PabOTHI 1
28 KonBeknusi, TEmonpoBOIHOCTb, bu6mmorexa [IOK

HU3JIy4YCHUC

https://m.edsoo.ru/157b54cd




KonnuectBo Termnorel. TenmoéMKOCTh
Tena. Y IeIbHas U MOJIsIpHast

bu6mmoreka [IOK

89
TETIOEMKOCTHU BEIIECTBA. Y AeIbHAs https://m.edsoo.ru/7ba67355
TEIJIOTa CTOPAaHUSI TOILJIUBA
90 Pacuér konuyecTBa TEMIOTHI IPU bubnunoreka [HOK
TerJronepeaaye https://m.edsoo.ru/1db5ad4e
bu6mmoreka [IOK
[TonsTre 06 aquabaTHOM Mmporecce.
91 . https://m.edsoo.ru/d809882
[TepBrlii 3aKOH TEPMOAMHAMUKHI 4
KonuyecTBo TemmoTsl u paboTa Kak
. bubmuoreka [JOK
92 Mepbl U3MEHEHHUSI BHYTPEHHEN SHEPTrUU
https://m.edsoo.ru/b047alcd
Tl cuctemsl
Bropoii 3akoH TepMOIMHAMUKY IS
93 PaBHOBECHBIX U HEPABHOBECHBIX bubnuorexa [JOK
npoueccoB. HeobpaTumoctsb https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MTPOLIECCOB
o4 [IpuHIMIIBI AENCTBUS TEMIOBBIX bu6mmoreka [IOK
mammuH. KITJ] https://m.edsoo.ru/2¢945513
95 MaxkcumanbsHoe 3HaueHue KITJI. I{ukn bu6mmoreka [IOK
Kapno https://m.edsoo.ru/fe3857b9
bu6mmoreka [IOK
96 Pemenue 3agau
a https://m.edsoo.ru/b3efal8b
OKOJIOTHYECKHUE aCTICKThI
97 HUCTIOIB30BAHUSA TEIJIOBBIX JIBUTATEIICH. bu6mmorexa [IOK
TeruoBoe 3arpsA3HEHUE OKpYXKaroLen https://m.edsoo.ru/9867aaa7
cpelbl
bubnuotexa [JOK
98 Pemenue 3amau nbmmorexa I

https://m.edsoo.ru/c8c70432




O0001IeHYE ¥ cUCTEMAaTU3alus 3HAHUI

bub6mmoreka [IOK

99 no teMme "TepmoanHamuka. TemnnoBbie
" PMOA https://m.edsoo.ru/28d62b3f
MAIIUHEI
100 KontponbHas paboTa mo teme bubnunoreka [HOK
"Tepmoannamuka. TernaoBsie MalIUHbI" https://m.edsoo.ru/1b6e26¢5
[TapooGpa3oBanue U KOHICHCAITHS.
bu6mmoreka [IOK
101 Hcnapenue u kunenue. Y nejbHast
https://m.edsoo.ru/6f8e¢6777
TeII0Ta MapooOpa3oBaHMs
HacepImeHHbie 1 HEHACHIIICHHBIC TTAPHI.
KauecTBeHHast 3aBUCUMOCTD IJIOTHOCTH
Y JaBJICHUS HACBIIICHHOTO I1apa OT
bubmuorexa [JOK
102 TEeMIIepaTypbl, UX HE3aBUCUMOCTb OT
.. https://m.edsoo.ru/f5¢17d02
00BEMa HACKHIIIIEHHOTO Tapa.
3aBUCHUMOCTD TEMIIEPATypPhl KUIICHHUS OT
JIABJIEHUS B )KUIKOCTH
103 BrnaxxHocTs Bo3yxa. AGCONIOTHASA U bubnuoreka [IOK
OTHOCHUTEJIbHAS BIAXHOCTh https://m.edsoo.ru/30ebbb79
bu6mmoreka [JOK
104 Pemenue 3amau
A hitps://m.edso0.ru/18¢95ff3
Teépaoe Teno. Kpucraminueckue u
105 amop¢Hble Tena. AHU30TPONHS CBOWCTB Bubmmorexa LIOK
p ' p https://m.edsoo.ru/20a88a03
KpUCTAJIJIOB
[1naBneHue u KpucTamIU3anus.
bu6mmoreka [JOK
106 VnenapHas TEIIOTA IDIABICHUS.
https://m.edsoo.ru/6ee91e9f
CyOmmmariust
edhopMary TBEPIOTO TEIA.
Aedop P bubmuorexa [JOK
107 Pactsoxenne u cxxatue. Cnur. Monyinb

HOwura. Ilpenen ynpyrux nedopmanuit

https://m.edsoo.ru/dalaab10




TernnoBoe paclIMpeHUe KUJIKOCTEN U

bub6mmoreka [IOK

108 TBEPABIX TEJI. AHTAPMOHHU3M TEILJIOBBIX
pA N P https://m.edsoo.ru/7baSedf2
KOJIeOaHUM YacTHI] BEIIECTBA

109 [IpeobpazoBanue 3Hepruu B (Ha30BBIX bubnunoreka [HOK
rnepexoaax https://m.eds00.ru/97a0672f

bu6mmoreka [IOK

110 YpaBHEHHE TEIIOBOTO OamaHca

P https://m.edsoo.ru/ab1521fb

11 Pemenue 3anau Ha ypaBHEHUE bubnuoreka [IOK
TEIJIOBOTO OasiaHca https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSIKEHUE.

112 Kanunnspueie siBnenus. Jlapnenue noja bubmuorexa [JOK
HWCKPUBIICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
xunkoctu. Popmyna Jlamtaca
O06o001eHre u cucTeMaTr3aIs 3HaHUIA

" bubnnoreka [JOK
113 1o Teme "ArperaTHble COCTOSTHUS
" https://m.edsoo.ru/0b52575¢
BemiecTBa. Ma3oBbIE MEPEXOAbI
KonTponbHas pabota mo Teme
114 "ArperatHble COCTOSIHUSI BEIIECTBA bubmorexa HOK
P | B ’ https://m.edsoo.ru/7dc2a739
@da30BbIE IEPEXOABI
DnekTpu3anus Tel U €€ MpOosIBICHUS.

115 Onexrpuueckuii 3apsa. [IBa Buna bubnnorexka [JOK
AJIEKTPUYECKUX 3apsaoB. [IpoBonHuKH, https://m.edsoo.ru/1aff445f
JUAJIEKTPUKU U TTOTYIPOBOTHUKHI
DJeMEeHTapHBINA JIEKTPUUECKHH 3apsi.

116 3akoH coxp AHCHUS 3J1£KT I/I‘ICCKOPE bubmorexa HOK

P P https://m.edsoo.ru/f49afd24
3apsna

17 B3aumopeicreue 3apanoB. Toueynsie bubnnorexa [JOK

3apsaasbl. 3akoH Kynona

https://m.edsoo.ru/445b774




6

bubmuorexa [JOK

118 Pemenue 3agau Ha 3akoH Kynona https://m.edsoo.ru/6b87ecS5a

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

119 Dnekrpuueckoe nose. Ero neiictBue Ha bubnunoreka [HOK
JJIEKTPUUECKUE 3aPsibl https://m.edsoo.ru/05c6bfal
Hanpsik€HHOCTB 3JIEKTPUUECKOTO MOJIS.

120 [TpoOHeIii 3apsa. JInaum bubnnoreka [JOK
HANPSHKEHHOCTH JIEKTPUYECKOTO TTOJIS. https://m.edsoo.ru/3dac6957
OHOPOAHOE AIEKTPUIECKOE T10JIe
IloTenuanprHOCTD bu6mmoreka [IOK

121 3JIEKTPOCTATHYECKOT0 noJid. PazHOCTh https://m.edsoo.ru/8002144
MOTEHIIMAJIOB U HAMPSKEHUE 7
[loTeHuunanpHas HEPrus 3apsia B

bubmuorexa [JOK
122 3JIEKTPOCTATHYECKOM MoJe. [ToTenuman
https://m.edsoo.ru/af5fa389
AJEKTPOCTATUUECKOTO OIS
CBs13b HANPSHKEHHOCTHU TOJIS U

123 A3HOCTH NTOTEHLHUAJIOB JUJIS bubnmorexa LIOK
P HHATIoB 2 https://m.edsoo.ru/df7a6838
3JEKTPOCTATUYECKOTO MO

124 [TpuHLuUI cyneprno3unun bubnnoreka [JOK
JIEKTPUYECKUX T1OJIEH https://m.edsoo.ru/Ocfe4abe

125 Pemenue 3agad Ha pacu€t mapameTpoB bubnuotexa [JOK
BJIEKTPUYECKUX MOJEH https://m.edsoo.ru/5a582263

126 [Tone Toueunoro 3apsina. [Tomne bu6mmnoreka [JOK
PaBHOMEPHO 3apsHKEHHOM cepbl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsKEHHOTO O

. bubmuorexa [JOK

127 00béMy mrapa. [loe paBHOMEpHO

3apsOKEHHON OECKOHEYHOM TTOCKOCTH

https://m.edsoo.ru/f7a665ee




128 IIpOBOHMKY B 3IEKTPOCTATHYECKOM bubnuoreka [IOK
rnoJje. Y CjaoBUE PAaBHOBECHS 3apsJI0B https://m.edsoo.ru/32405eab
129 JMPAEKTPUKY U IOTYITPOBOHUKH B bubnunoreka [HOK
3JIEKTPOCTATUYECKOM I10JIE https://m.edsoo.ru/060ebab5
Konpaencarop. 21eKTpoEMKOCTh
R bubmmoreka [JOK
130 KOHJIEHCATOpa. DJIEKTPOEMKOCTh
https://m.edsoo.ru/845b4£73
IIJIOCKOTO KOHJEHCAaTopa
131 [TapannensHoE coequHEHNE bubnuorexa [JOK
KOHJIEHCATOPOB https://m.edsoo.ru/d11e8ce?
132 ITocnegoBarenbHOE COCAUHEHNE bu6mmoreka [IOK
KOHJICHCAaTOpPOB https://m.edsoo.ru/1€992920
133 DHeprus 3apsH>KEHHOT0 KOHJIEHCATOpa bubmmorexa [OK
p p A P https://m.edsoo.ru/73a34£18
bu6mmoreka [IOK
134 Pemenue 3azay o teme: https://m.edsoo.ru/5fb2acb5
Konpaencaropsr https://m.edsoo.ru/2743404
0
135 JIBrkeHue 3apsyKeHHON YacTHIIbI B bubmuorexa [JOK
OZTHOPOJHOM JJIEKTPUYECKOM I10JI€ https://m.edsoo.ru/8341d6ac
Pemrenue 3amau Ha pacuér nmapameTpoB
136 JBUKEHUS 3apPSKEHHBIX YaCTHULL B
AIEKTPUUYECKOM T10JIE
137 O06o011IeHne 1 cucTeMaTu3ays 3HaHU| bubnnorexka [JOK
o Teme "DiekTpuueckoe mnoie" https://m.edsoo.ru/5752603f
138 KonTponbhas pabota no teme bubnnorexka [JOK
"Dnektpuueckoe noie" https://m.edsoo.ru/cefe90e9
139 Cwuna toka. [TocTossHHBIN TOK. Y CIIOBUS bubmuorexa [JOK

CYIICCTBOBAHUS ITOCTOAHHOI'O

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




QJICKTPHUYCCKOI'0 TOKa

5

bu6mmoreka [IOK
140 Hcrounuku Toka. Hanpsokenne u OJ1C
TOTAHIHI T npskenne u 31 https://m.edsoo.ru/0839al15
141 3akon OMa Jy1sl ydacTKa Lenu. bubnnoreka [HOK
DIEeKTPUYECKOE COMPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBHCUMOCTb CONPOTHUBIICHUS
142 OJIHOPOJIHOT'O MPOBOJITHUKA OT €0 bubnnoreka [HOK
JUIMHBI U IUIOLIAIU ITOIIEPEYHOIO https://m.edsoo.ru/95fcdf51
CCUCHHUS
143 Y nensHO€ CONMPOTUBIICHUE BENIECTBA. bu6mmoreka [IOK
Pemenue 3agau https://m.edsoo.ru/437f8300
144 Pemenne 3agau Ha 3akoH Oma 11
ydacTka 1enu
145 [TocnenoBarenbHOE, MapAIIETBHOE, bu6mmoreka [IOK
CMELIAHHOE COEUHEHNE ITIPOBOIHUKOB https://m.edsoo.ru/236f7e07
146 Pemenue 3agau Ha pacuér
BJIEKTPUYECKUX LIETEN
147 Pacu€r pa3BeTBIEHHBIX IIEKTPUUECKUX bubnuoreka [IOK
uenei. [IpaBuna Kupxroda https://m.edso0.ru/1794cf37
bu6mmoreka [IOK
148 Pemenue 3agau https://m.edso00.ru/3881b46
9
PaGora snekTpudeckoro Toka. 3akoH
149 Jxxoynst —Jlennia. MomHoCTh bubmorexa HOK
Y ta. B https://m.edsoo.ru/a3605c5c
AIEKTPUUYECKOTO TOKA
MOMIHOCTB PJAEKTPUIECKOTO TOKA.
bu6mmoreka [IOK
150 TemnoBas MOIITHOCTB, BEIJCIICMAas Ha

pesucrope

https://m.edso00.ru/99750a6f




Pemenue 3anau Ha pacuét paboThl U

bub6mmoreka [IOK

151
MOUHOCTH STCKTPHICCKOTO TOka H hitps://m.eds00.ru/6761bfOf
3akoH /xoyisa-Jlenna
bu6 OK
152 Pemenue 3amau nosmorexa L
https://m.edsoo.ru/eb72fc24
153 O/1C u BHyTpEeHHEE CONPOTUBIICHHUE bubnunoreka [HOK
MCTOYHHKA TOKA https://m.edsoo.ru/72d453af
154 3akon OMa 715l TOJTHOM (3aMKHYTOM) bubnunoreka [JOK
BJIEKTPUYECKON LIETH https://m.edsoo.ru/221f40fb
N bubmuorexa [JOK
Pemenne 3ama4 Ha pacuér
155 . https://m.edso0o.ru/3580b67
AIEKTPUUYECKUX IIeTei 9
156 Mo1HOCTh UCTOYHHAKA TOKA Bubmorexa ITOK
https://m.edsoo.ru/a0ae51d8
bu6 K
157 Kopotkoe 3aMbikanne nonorexa 11O
https://m.edsoo0.ru/54615632
158 KonaeHcaTop B 11eny NOCTOSTHHOT'O TOKa bubmorexa HOK
A p B https://m.edso0.ru/35368f3¢
bu6mmoreka [IOK
159 Pemenne 3amaq
g https://m.edsoo.ru/4410cef0
160 Pemenue 3agau nmo teme "IlocTostHHBIN bu6mmoreka [IOK
ANEKTPUYECKUH TOK" https://m.edsoo.ru/a7340a29
" o bu6mmoreka [JOK
Pemenue 3aga4d mo treMme "IlocToSHHBIN
161 . " https://m.edsoo.ru/744261b
AIEKTPUIECKUN TOK o
162 Pemenue 3agad mo treMe "IlocTOSHHBIN bu6mmorexa [IOK
NEKTpUYECKUH TOK" https://m.edsoo.ru/eb5d4687
163 O06o001enre u cucTeMaTru3aIs 3HaHUIA bubnuotexa [JOK




110 TeMe "[1oCTOSHHBIN 3eKTpUUECKU

"

TOK

https://m.edsoo.ru/bfd7a050

KouTponbhas pabota no teme

bu6mmoreka [IOK

164
"ITocTOSHHBIN NEKTPUUECKUN TOK" https://m.edsoo.ru/1885ddf1
DnekTpruyeckasi MpoOBOAUMOCTD
. bubmmoreka [JOK
165 Pa3IMYHBIX BEIIECTB. DJICKTPUUECKUI
https://m.edsoo.ru/da794295
TOK B MeTajiax. CBEpXNpOBOAUMOCTD
DIEeKTpUYECKHI TOK B pacTBOpax U bubnuorexa [JOK
166 pacruiaBax 3JEKTPOIUTOB. 3aKOHBI https://m.edsoo.ru/4b42349
@apanes 11 3JIEKTPOIn3a 1
. bubnnorexa [HOK
167 DnekTpruyeckuil Tok B razax. [lmazma nommoreka L
https://m.eds00.ru/92d92f76
168 DNEKTPUYECKHUN TOK B BaKyyMe. bubnnorexa [HOK
Bakyymusbie mpu0opbl https://m.edsoo.ru/2E+160
169 DNEeKTPUUYECKHI TOK B bubnuorexa [JOK
MOJIyIIPOBOJHUKAX https://m.edsoo.ru/ab61c660
bu6mmoreka [IOK
170 [TomynpoBOTHUKOBBIE TPUOOPEI https://m.edso0.ru/8362220
0
171 O060061eHne TeMbI: DIEKTPUUECKUH TOK
B pa3JIMUHBIX Cpeaax
Pu3nYecKuil NPAKTUKYM 110 TEME
"N3mepeHune cuilbl TOKa U HaIPSKEHUS
B LIENU TIOCTOSTHHOT'O TOKA MPHU TTOMOIIIH
B P B bubmuoreka [JOK
172 aHAJIOTOBBIX U IIU(PPOBBIX

M3MEpUTENbHBIX TPHUOOPOB" UIH
"3HaKOMCTBO C IUPPOBOI
nabopatopueit o ¢pusuke. [Ipumeps

https://m.edsoo.ru/5643ea56




U3MepeHus: GPU3NIECKUX BETHUUH MPH
IIOMOLIY KOMIIbIOTEPHBIX AATYUKOB"

173

DU3NYECKUI TPAKTUKYM I10 TEME
"M3y4yeHrne HepaBHOMEPHOTO IBUKEHUS
C LUEJBIO ONPEICIICHUSI MTHOBEHHOMN
ckopoctu"

bu6mmoreka [IOK
https://m.edsoo.ru/f6292f5f

174

DU3NYECKUI TPAKTUKYM I10 TEME
"U3mepeHue ycKopeHus 1npu
MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
NBIDKEHHUH 110 HAKJIOHHOM IIJIOCKOCTH"
wiu "HccnenoBanue 3aBUCUMOCTH ITyTH
OT BPEMEHH MPU PAaBHOYCKOPEHHOM
IBIKEeHUN"

bubmuoreka [JOK
https://m.edsoo.ru/6960b6ef

175

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHHsl CBOOOIHOTO
nagenus" win "VM3yuenue nBUKeHUs
Tena, OpOIIEHHOT0 FOPU30HTAIBHO"

bu6mmoreka [IOK
https://m.edsoo.ru/d1ea2402

176

@uU3NYECKU NPAKTUKYM 110 TEME
"N3y4yenue qBUKEHUS Teja 10
OKPY>KHOCTH C ITOCTOSIHHOM 110 MOJTYJTIO
ckopocTbro” nnu "HccnenoBanue
3aBHCUMOCTH NepHoAa 00palieHus
KOHHUYECKOTO0 MasiTHUKA OT €ro
napameTpoB"

bu6mmoreka [IOK
https://m.edsoo.ru/bcf53514

177

Pu3NYECKUl IPAKTUKYM 110 TEME
"N3mMepeHue paBHOAECUCTBYIOLIEH CUIIBI
IIPU JABMKEHUH OpycKa M0 HaKJIOHHOU
mockocty" win "lIpoBepka runoTessl o
HE3aBHCUMOCTH BPEMEHU JABM)KECHUS

bu6mmorexa [IOK
https://m.edsoo.ru/0b34db8
4




OpycKa 1o HAaKJIOHHOM TJIOCKOCTH Ha
3a/IaHHOE PAcCTOSIHUE OT €ro Macchl"

178

DU3NYECKUI TPAKTUKYM I10 TEME
"UccneqoBaHue 3aBUCUMOCTH CHJI
yIPYroCcTH, BOSHUKAIOIINUX B MIPYKUHE U
PE3UHOBOM 00pasIe, OT uX
neopmanuu” wim "U3ydyenue
JBUKEHUS CUCTEMBI TEJI, CBSI3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JIETKUI
6moK"

bu6mmoreka [IOK
https://m.edsoo.ru/b55b81al

179

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenune kodhuimenta TpeHus mo
BEJIMYMHE YTIIOBOTO KO3 PuImeHTa
3aBucuMocTtd Frp(N)" mmu
"HccnenoBanue NBUKEHUs1 Opycka 1o
HaKJIOHHOH MJIOCKOCTH C MIEPEMEHHBIM
K03 ULHEeHTOM TpeHUs" Win
"N3yueHue IBUKEHUS Tpy3a Ha BaILy C
TpeHuem"

bu6mmoreka [IOK
https://m.edsoo.ru/b83b160
7

180

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBanue yciuoBU paBHOBECHS
TBEPJIOTO TEJA, UMEIOIIETO OCh
Bpaienus" uinu "Koncrpyuposanue
KPOHIITEIHOB U PACUET CUJT ynpyroctu"
niu "M3ydeHne ycTroiunBoCTH
TBEPAOrO TeJa, UMEIOIIETO MJI0Aab
onops!"

bu6mmoreka [IOK
https://m.edsoo.ru/4a04£4£7

181

@u3HYECKUl IPAKTUKYM IO TEME
"N3mepenue umIynbca Tena mno

bu6mmorexa [IOK
https://m.edsoo.ru/856fb28e




TopMo3HOMY nyTu" unu "M3mepenue
CHUJIBI TATH, CKOPOCTU MOJIEIIU
3IEKTPOMOOUIISE U MOIIIHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS
UMITYJIbCA TeJla C UMITYJIbCOM CHIIBI"
unu "HccnenoBaHue cCoOXpaHeHus
UMITYJIbCA TIPU YIIPYTOM
B3aumoierictBun" unu "M3mepenue
KHMHETUYECKOU SHEPruu Temna 1o
TOPMO3HOMY ITyTH"

182

®Ou3MUECKUil MPAKTUKYM 10 TEME
"H3ydeHune n30TepMHUYECKOTO Mpolecca
(peKOMEHI0BaHO MUCTIOIH30BAHNE
dpoBoi tadopaTopun)" wim
"N3yuenue n30X0pHOTo Mmporecca" uin
"N3yuenue n3obapHOTro mporuecca’ win
"[IpoBepka ypaBHEHUS COCTOSTHUSA"

bubmuorexa [JOK
https://m.edsoo.ru/eOfe7e07

183

@u3NYECKU IPAKTUKYM II0 TEME
"Usmepenue yaenpHOM TemioéMKkocTr"
umu "UccnenoBanue mpoiecca
OCTBIBAHMS BeUIeCTBA" WIIH
"HUccnenoBanue aanabaTHOTO
npouecca” unm "HU3ydenne
B3aUMOCBS3U YHEPTUU
MEXMOJIEKYJISIPHOTO B3aUMOJACHCTBUS U
TEeMIIepaTypbl KUIIEHUS KUAKOCTEN"

bu6mmoreka [IOK
https://m.edsoo.ru/2f2faa61

184

Pu3NYECKUl IPAKTUKYM 110 TEME
"N3y4yeHne 3aKkOHOMEpPHOCTEN
WCIIapEeHUs KUAKOCTEN" NN

bu6mmoreka [JOK
https://m.edsoo.ru/6b1a23b5




"N3mepeHue yaenbHON TEMI0ThI
raBiaeHus apaa" wim "Usyuenue
CBOMCTB HACBIILIEHHBIX AapOB" WU
"3mepenne abCOTIOTHOMN BIAYKHOCTH
BO3/lyXa M OIIEHKa Macchl IapoB B
nomMemenun". Mamepenue
Kod(uimeHTa moBEPXHOCTHOTO
HATSHKCHUS

185

du3nuecKuil MPaKTUKYM 110 TEMe
"HaOmnroneHue npeBpalieHus 3Hepruu
3apsHDKEHHOr0 KOHJIEHCATOpa B SHEPTHUI0
M3IIy4€HUs CBETOAMOAa" WIIN
"N3y4yeHue NpoTeKaHus TOKa B LIETIH,
coJieprKalieil KonaeHcarop' uin
"Pacnipenenenue paznocTu
MOTEHLIMAJIOB (HAIPSKEHUS ) IpU
MOCJIEI0BATEILHOM COETUHEHUN
KOHJIEHCATOpOB"

bubmuorexa [JOK
https://m.edsoo.ru/ec424377

186

@uU3NYECKU NPAKTUKYM 110 TEME
"HccnenoBanue cMeIaHHOTO
COEMHEHMS PE3UCTOPOB" NN
"N3mepeHue yaenbHOTrO COTPOTUBIIEHUS
npoBoaHUKOB" unu "MccnenoBanue
3aBUCHUMOCTH CHJIBI TOKA OT
HaNpsDKEHUs IS JIaMIIbl HaKaJTuBaHUs"

bu6mmoreka [IOK
https://m.edsoo.ru/2b179d9
8

187

Pu3NYECKUl IPAKTUKYM 110 TEME
"HaOmronenue aiekTpoiu3a” win
"N3mepenue 3apsiia OIHOBAJIEHTHOTO
noHa" wiu "Mccnenosanue

bu6mmnoreka [JOK
https://m.eds00.ru/64b6e901




3aBUCUMOCTH COTIPOTUBIICHUS
TEPMOPE3UCTOPA OT TEMIIEPATYPHI" HIIN
"CHsTHE BOJIBT-aMIIEPHON
XapaKTEePUCTUKU auoaa”

PesepBHelil ypok. O000IICHHE 1

188 cHUCTeMaTHu3aIvs 3HaHUK 110 TeMe bubmorexa HOK
" H" https://m.edsoo.ru/ed017d93
Kunemaruka
PezepBublit ypok. O6o011eHue 1 bubnnorexa [HOK
189 CHCTEMAaTHU3allus 3HAHUH 110 TeMe https://m.edsoo.ru/3149956
"Tunamuka" b
PesepBusblii ypok. O0001IEHNE 1
P P . bubmuorexa [JOK
190 CHCTEMATHU3allHs 3HAHUM 10 TeME
" " https://m.edsoo.ru/0f9752ac
Craruka TBEpAOIro Tena
PesepBusblii ypok. O0001IEHNE 1
P P . bubmuorexa [JOK
191 CHCTEMATHU3alNs 3HAHUM 10 TEME
" " https://m.edsoo.ru/6¢0df9cc
3aKOHBI COXPAHEHUS B MEXaHHUKE
PesepBHelit ypok. O60011IeHNE 1
192 cHUCTeMaTHu3alvs 3HaHUH 1o TeMe bubmuorexa [JOK
"OCHOBBI MOJIEKYJIIPHOKMHETHYECKOM https://m.edsoo.ru/de 148976
teopun"
PesepBHelit ypok. O60011IeHNE 1
P P . bubnuotexa [JOK
193 CHCTEMATHU3alNs 3HAHUM 110 TEME
" " https://m.edsoo.ru/Obcc77¢1
Tepmoannamuka. TernoBbie MalTUHBI
PesepBHelIit ypok. O6001ICHNE 1
194 CHCTEMATHU3alMs 3HAHUH 110 TeME bu6mmorexa [IOK
"ArperatHble COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
da30BbIe IEPEXOBI"
195 PesepBHelit ypok. O6001IeHNE 1 bubnmnoreka [JOK




CucreMaru3anuia 3HAHUH 10 TeEME
"DnexkTpuueckoe mose"

https://m.edsoo.ru/f2381c0c

PesepBubIil ypok. O600611eHIE 1

. bu6mmoreka [IOK
196 cucTeMaTHu3allys 3HaHul o TeMe 1
" . . " https://m.edsoo.ru/3caebdal
[TocTOsTHHBIN 3NIEKTPUUECKUI TOK
PesepBusblii ypok. O0001IEHNE 1
P P ?l " bubmuorexa [JOK
197 cucTeMaTHu3anus 3HaHui 1o Teme "Tokn 1
" https://m.edsoo.ru/cc7681d4
B pPa3IMYHBIX Cpellax
198 Peszeps 12
BIIEE KOJIMYECTBO HACOB I1
OBIII OJ1 CTBO CO O ’13 10 16

[TPOTPAMME




11 KIIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka Konrpoasbnbie | IlpakTuyeckn
n/n Bcero u3ydeHnus | oOpa3oBaTesibHbIE
padoTsbI e padoThbl
pecypchl
B3anMopeiicTBre MOCTOSIHHBIX
bubmuorexa [JOK
1 MarHuTOB U IPOBOJJHUKOB C TOKOM. 1
https://m.edsoo.ru/487a8593
MarnutHoe nosie. ['unoreza Ammnepa
5 AHanuTHueckoe u rpaduueckoe |
ONMCaHUE MarHUTHOTO IOJIS TOKA
BexTop MarHuTHOM MHAYKIUK.
bu6mmoreka [IOK
3 [IpuHIuUI cyneprno3uiuyu MarHUTHBIX 1
. . https://m.edsoo.ru/4clabccb
nosiei. JIMHuKM MarHuTHON MHIYKIIMH
bu6mmoreka [IOK
MarsuTHO€ noJje NpOBOJHUKA C
4 1 https://m.edsoo.ru/d35d526
ToKOM. OnbIT DpcTena )
5 Cuna Amriepa, e€ HampaBJICHUE U | bu6mmoreka [JOK
MOIYJIb https://m.edsoo.ru/26d9cSba
6 Pemrenue 3a1au Ha pacuér cubl 1 bu6mmoreka [JOK
Amnepa https://m.edsoo.ru/a37a0c21
7 IIpumenenue 3akoHa Amnepa. 1 bubnnoreka [JOK
DneKTpou3MepHUTeIbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuuta JlopeHna, e€ HanpaBJIeHHUE U
2 MOJyJIb. JIBUKEHHE 3apsSyKEHHOM ] bubnuorexa [JOK
YaCTHUIILI B OJHOPOAHOM MAarHUTHOM https://m.edsoo.ru/c97afaal
nosie
9 Pemrenue 3agad Ha IBUKECHUE 1 bu6mmorexa [IOK




3ap$I)K€HHOI>'I YaCTUllbl B MArHUTHOM

https://m.edsoo.ru/504e98c7

noJie
bu6mmoreka [IOK
1 P
0 abora et Jlopenua https://m.edsoo.ru/d518bedb
bubmuorexa [JOK
Pemenue 3amay Ha paboTy CHIIBI
11 https://m.edsoo.ru/93617bd
Jlopenua
9
MarsuTHOe 1oJjie B BEIIECTBE.
12 deppoMarHeTuku, napa- u bubmorexa HOK
PP > 1P https://m.edsoo.ru/30£f9608
JTMaMarHeTUKH
OcHOBHBIE CBOMCTBA
bubmuorexa [JOK
13 dbeppomarnerukoB. [IpumeHeHue
https://m.eds00.ru/0b58190a
(dbeppoMarHeTUKoOB
14 Pemenue 3agay mo Teme "MarauTHoe bubmuoreka [JOK
noje" https://m.edsoo.ru/5b55¢307
15 Pemenue 3aiaud nmo reme "MarautHoe bu6mmoreka [IOK
noJe" https://m.edsoo.ru/41c4ae8a
16 KonTponbHas pabora no teme:
MaruauTHO€ noJie
SIBneHue AIEKTPOMAarHUTHON
. bubmuorexa [JOK
17 MHAYKIMA. [I0TOK BEKTOpa MarHUTHOM
https://m.edsoo.ru/b3efalcl
WHTYKITAH
bu6mmorexa [IOK
18 OC unaykuuu https://m.edsoo.ru/48150bd
8
19 3aKOH AJIEKTPOMATHUTHON MHAYKIIMU bubnmoreka [JOK
QDapanes https://m.edsoo.ru/abdec188
20 Buxpesoe anexrpuueckoe noie. Toku bubnmnorexa [JOK




dyko https://m.edsoo.ru/15abe140
)1 OJIC uHAYKIMY B ABUKYIAXCS bubmmoreka [JOK
IIPOBOJHUKAX https://m.edsoo.ru/0235¢cc02
b K
22 Pemrenue 3amau nbsmorexa LO
https://m.edsoo.ru/4dfda618
bu6mmoreka [IOK
23 I1 JI
paBiio JieHia https://m.edsoo.ru/bbc22726
WnanyktusHocts. KaTymka
24 HH HYKTI/IBHOCTI/I B eliln IOCTOSIHHOT'O bubmorexa LIOK
YK H https://m.edsoo.ru/621eac9d
TOKa
25 SABnenne camonnaykuuu. J1C bubnuoreka [IOK
CaMOUHIYKLUU https://m.edsoo.ru/7ee60ca8
26 OHeprus MarHUTHOTO TOJIS KaTyLIKU C bubnnorexa [JOK
TOKOM. DJIEKTPOMAarHuTHOE I0J1e https://m.edsoo.ru/b3cOad11
b K
27 Pemtenue 3agau nomorexa O
https://m.edsoo.ru/88f69d2b
O00011IeHNE U CUCTEMATHU3aIUs Bubmaorexa [JOK
28 . " " https://m.edso0.ru/7648402
3HaHUH MO0 TeMe "DIEKTpoANHAMUKA 5
79 KonrtponbHas pabora no Teme bubnnoreka [JOK
"OnekTpoauHaMuka" https://m.edso0.ru/8ae09b98
Komnebarennuas cucrema. CBoOOIHEIE
30 Kkosebanus. 'apmMoHnyeckue bubmmorera [TOK
-Lap hitps://m.edsoo.ru/7c1db385
KoJe0anus
a1 Kunematuueckoe U JUHAMHYECKOE bu6mmorexa [IOK
OIMCaHUE KOJIEOATENbLHBIX IBUKEHUN https://m.edsoo.ru/87ce9498
1 DHepreTuveckoe onucanne. BeiBos bubnmnorexa [JOK

JUHAMHWYCCKOI'O OITMCaHUuA

https://m.edsoo.ru/e3¢99692




rapMOHUYECKHUX KOJICOaHUM U3 UX
SHEPreTUYECKOr0 U KHHEMATUYECKOTO

OIMCAaHUS
. bubnuoreka IIOK
33 Awmmuntyna u ¢aza xonebanuit 1
https://m.edsoo.ru/7a0c439a
[Tepron u yacToTa KOJICOAHHIA.
Ilepuon ManbIX CBOOOIHBIX
P . bubmmoreka [JOK
34 KOJIEOaHMIT MaTEMAaTHIECKOTO
https://m.edsoo.ru/e0399319
MasTHHKA. [Iepro cBOOOTHBIX
Koje0aHui MPYKUHHOTO MasTHUKA
35 3aTyxaromue KojieOaHusl. bubnuorexa [JOK
Brinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/72e93d09
bu6mmoreka [IOK
36 ABTOKOJIC0aHUS
https://m.edsoo.ru/6add2644
bu6mmoreka [IOK
37 Pemnrenue 3anau https://m.edsoo.ru/addeec71
https://m.edsoo0.ru/756123c5
VYpok-koHpepeHuus "Mexannueckue
bu6mmoreka [IOK
38 KoJ1e0aHusl B My3bIKaJIbHBIX
. https://m.edsoo.ru/8ef587be
WHCTPYMEHTaxX
O00011IeHNE U CUCTEMATHU3aIUs
. " bu6mmoreka [JOK
39 3HAHUH 110 TeMe "MexaHndecKue
" https://m.edsoo.ru/eb84182f
Kose0anus
40 DNeKTpOMarHUTHBIE KOJICOaHUSI. bubnmnoreka [JOK
KonebaTenbHbI KOHTYD https://m.edsoo.ru/d4adabde
dopmyna TomcoHna. CBI3b aMILIUTYIBI
Py yv bubmuorexa [JOK
41 3aps/ia KOHJIEHCATOpa ¢ aMILTUTYI0U

CHJIBI TOKA B KOJI€0aTeIbHOM KOHTYpE

https://m.edsoo.ru/093f9af1




42 3aKOH COXpaHEHUsI SHEPTUHU B bubnunoreka [HOK
UJeTbHOM KOJIe0ATeTbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aTyxaromue JIeKTPOMarHuTHBIC

v P bubmuorexa [JOK
43 KoJieOaHus1. BeIHyK/IeHHbBIE
https://m.eds00.ru/5e668619
ANEKTPOMArHUTHBIC KOJIeOaHuUs
[TepemennsIit TOK. Pesucrop u bubmuoreka [JOK

44 KOHJIEHCATOP B LIETH EPEMEHHOTO https://m.edsoo.ru/8483615
TOKa 2

45 Karymka HHIyKTUBHOCTHU B €U bubnnorexa [HOK
IIEPEMEHHOI0 TOKA https://m.edsoo.ru/cfa307af

46 3akon OMa 1st SJIEKTPUUYECKOH 1Ienu bubnuorexa [JOK
IIEPEMEHHOI0 TOKa https://m.edsoo.ru/8bae38e6
MomHOCTh IEPEMEHHOT0 TOKA.

47 AMIUITUTYTHOE U JICUCTBYIOIIECE bubmorexa HOK

ya a yrom https://m.edsoo.ru/lcac6cdc
3HAUYEHHUE CUJIbI TOKA M HAIPSHKEHUS
. bubnuotexa [JOK
48 Pe3onanc B a5iekTpUUeCKOi 1enu
https://m.edso0.ru/087506df
bu6moreka [IOK
49 Pemenue 3agau
a https://m.edsoo.ru/al 6836a4
Wneanpubplif TpancdopMaTop.
50 [Ipousso CTB(I: neq)e paqa I/Ip bubmorexa [TOK
p a - TTEpeAl % https://m.edsoo.ru/f97418ae
noTpediieHne dNMEeKTPHUIECKON YIHEPTHH
DKOJIOTHYECKUE PUCKHU TIPU
MPOU3BOJICTBE JICKTPOIHEPTHH.
51 Kp JIbTypa chonwo;}ammp bubmorera [TOK
YIRTYP . https:/m.edsoo.ru/a6f74d93
3JIEKTPOIHEPTUH B TOBCEAHEBHOM
KHA3HA
52 Pemenue 3agau bubmuorexa [JOK




https://m.edsoo.ru/ee6677ed

bubmuorexa [JOK

53 Pemenue 3ana
HICHHE saad https://m.edsoo.ru/7cab59f8
O06o001IeHNne U CUCTeMaTU3AIUS
. " bubnmoreka [JOK
54 3HAHUM 1O TeMe "DIEeKTPOMArHUTHbIE
" https://m.edsoo.ru/401024a9
KoseOaHus
55 MexaHn4eCKHUe BOJIHBI. bubmuorexa [JOK
XapakTepUCTUKU MEXAHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
. bubnuorexa [JOK
56 CBoiicTBa MEXaHUYECKUX BOJIH
https://m.edsoo.ru/d9ae1000
bu6mmoreka [IOK
57 3ByK. XapakTEpUCTUKH 3BYKa
Vi SAPaKTEp ve https://m.edso0.ru/138b6f09
53 Wndpa3syk u ynprpasByk. LllymoBoe bubnnorexa [HOK
3arps3HEHUE OKPYKAIOLIEH CpeJIbl https://m.edsoo.ru/7380038f
bu6mmoreka [IOK
59 Pewrenue 3amau
A https://m.edsoo.ru/cfd918bf
60 DNEeKTPOMarHUTHbIE BOJHBI. bubnuotexa [JOK
N3ny4yenue 371eKTpOMarHUTHBIX BOIH https://m.edsoo.ru/714e5dbl
61 OHeprus EeKTPOMarHuTHBIX BOJIH. bubnnoreka [JOK
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[IIxana >eKTpOMarHUTHBIX BOJIH.
bu6mmoreka [IOK
62 [IpumeHeHue IeKTpOMarHuTHBIX
https://m.edsoo.ru/49be 19
BOJIH B TEXHHKE U OBITY
[IpuHIUIBI PaTUOCBSI3U U
63 TeneBuaeHus. Pagnosokamus. bu6mmorexa [IOK
DNeKTPOMarHUTHOE 3arpsi3sHEHUE https://m.edsoo.ru/9f96f1{8
OKpY’Karolllen cpeibl
64 Kontponbras paboTa mo teme bubnuotexa [JOK




"Konebanus u BOJTHBL"

https://m.edsoo.ru/4£7985a0

Cger. 3aKOH NPSIMOJIMHEHHOTO

bubmuoreka [JOK

65
pacrpocTpaHEeHUs CBETA https://m.edsoo0.ru/f9566406
Pemenue 3aga4 Ha npuMEHEHUE
. bubmmoreka [JOK
66 3aKOHA MPSIMOJIMHEHHOTO
https://m.edsoo.ru/ea32d455
pacnpocTpaHEHHUs CBETA
67 OTtpaxenue ceta. [Liiockoe 3epkaiio. bubmmoreka [JOK
Cdepuueckoe 3epkano https://m.edsoo.ru/a005d2bb
[Ipemomitenne cBeTa. AGCOTIOTHBIN U
OTHOCHUTEJIbHBIN IMOKA3aTEeIIb
68 npenomienus. [lonHoe BHyTpeHHEe bubmorexa LHOK
p ’ . yIp https://m.edsoo.ru/bc2e55cd
otpaxeHnue. [IpenenbHblil yroiu
MIOJIHOTO BHYTPEHHET0 OTPAKEHUS
Pemenue 3aga4 Ha npuMeHEeHNE
bu6mmoreka [IOK
69 3aKOHOB OTPAXEHUS U IIPETOMIICHUS
https://m.edsoo.ru/49d830a9
cBeTa
Xona nydeit B mpusme. Jlucnepcus
. bubnuotexa [JOK
70 cBeta. CIoXKHBINA COCTaB OEJIOTO CBETA.
https://m.edsoo.ru/d8elc3be
Ber
bu6mmoreka [IOK
JIun3el. DOKyCHOE pACCTOSIHUE U
71 https://m.edsoo.ru/6044135
ONTHYECKasl CUJjia JINH3BI 9
7 dopMyiia TOHKOU JIUH3BL. Pernenue
3a1a4
. bu6mmoreka [JOK
[TocTpoenue n3oOpaxeHU# B IMH3AX U
73 https://m.edsoo.ru/bb53bld
WX CUCTeMaX. Y BEJIMUCHUE JTUH3BI 5
74 Pewrenue 3ama4d Ha nocTpoeHue bubnuorexa [IOK




M300pakeHU, TOTYyIaeMBbIX C
MIOMOIIBIO JIMH3

https://m.edsoo.ru/5a868f09

75 I'ma3 xak onThyeckas CUCTEMA bubnmnorexa LIOK
https://m.edsoo.ru/ecd480a2
76 Onrtuyeckue npudOpsI
Pemenue 3anau. [Ipenesnst BuG OK
77 MPUMEHUMOCTH IT'€OMETPUUYECKOMN nosmoreka [
R https://m.edsoo.ru/cd174a10
73 KoHtposbHas pabota 1o Teme:
['eomeTpuyeckas onTuka
79 CKopoCTh CBETA U METO/IbI €€ bubnuorexa [JOK
U3MEpPEHUS https://m.edsoo.ru/f32aab06
bu6mmoreka [IOK
80
Jlucniepeus cera https://m.edsoo.ru/lelb6ecbe
bu6mmoreka [IOK
81 J4|
HTepepeni caeta https://m.edsoo.ru/5fc0c638
KorepeHTHbIE HCTOUHUKHU. Y CIIOBHS But6 OK
82 HaOII0/IeHNsI MAKCUMYMOB U nomorexa L
MUHIMYMOB https://m.edsoo.ru/c6416d48
bu6mmoreka [JOK
83 P
CHICHAC sakad https://m.cds0o.ru/3061de2b
84 [Ipumenenue nuTeppepeHun Buommorexa LHOK
https://m.edsoo.ru/668edbc8
bu6mmorexa [IOK
85
Jlapaxiuus ceera hitps://m.edsoo.ru/12ed04b5
26 JudpakionHas pemeTka. Y cioBue bubnnorexa [JOK

Ha6J'IIO,[[CHI/I$I TIaBHBIX MAKCUMYMOB

https://m.edsoo.ru/f998d964




bubmuoreka [JOK

87 Pemenue 3agau
A https://m.edsoo.ru/d58c411a
28 ITonepeyHOCTh CBETOBBIX BOJIH. bubmumorexa [IOK
[Tonspusanus ceera https://m.edsoo.ru/e9890fe9
b K
89 Pemenue 3agau nommorexa HO
https://m.edsoo.ru/c56¢8158
bubmuorexa [JOK
90 CBeTOoBbIC ABJICHUS B IPUPO/IC https://m.eds00.ru/0b36363
d
01 O06001IeHNEe U CUCTEMATU3ALIHS bubmuoreka [JOK
3HaHW# 1Mo Teme "OnTuka" https://m.edsoo.ru/8a14748b
bu6mmoreka [IOK
KontponbHas paboTa mo teme
92 https://m.edsoo.ru/82315dd
«BoHOBas onTHUKaY 4
['panuLbl TPUMEHUMOCTH
93 KJIaCCHYECKON MEXaHUKH. 3aKOHBI bu6mmoreka [JOK
JJIEKTPOAVHAMUKY U TIPUHLIUIT https://m.edsoo.ru/c9bd77cb
OTHOCUTEILHOCTH
o4 Iloctynatsl ciennaabHON TEOPUU bubnuoreka [IOK
OTHOCHUTEJIBHOCTH https://m.edsoo.ru/c56f05cb
IIpocTpaHCTBEHHO-BPEMEHHOU
nHTepBai. [IpeodbpazoBanus JlopeHnia.
P peobp P bu6mmoreka [IOK
VYcnoBue NpUUUHHOCTH.
95 https://m.edsoo.ru/d83742b
OTHOCHUTENHHOCTD OJTHOBPEMEHHOCTH. b
3ameyieHre BpeMEHH B COKpAIlEHNE B
JUTAHBI
96 DHeprusi ¥ UMNYJIbC PENSTUBUCTCKOM bubnmoreka [JOK

YJACTHIILI

https://m.edsoo.ru/853a64fc




CBs13p Macchl € 3HEpruen u
97 HUMITYJILCOM PEIISITUBUCTCKOM YaCTUIIEI 1 Bubmaorexa ITOK
Y p HBL- https://m.eds00.ru/b6258ffa
DHeprust MoKos
bu6mmoreka [IOK
98 PaBHOBecHOE TEIIOBOE U3ITy4YEHUE 1
https://m.edsoo.ru/f54035a5
bubmuorexa [JOK
3 B 1
9 AKOH CMCICHIA BuHa https://m.edsoo.ru/1c5ff752
100 I'unote3a M. Ilinanka o KBaHTax. 1 bu6mmoreka [IOK
®doToHBI https://m.edsoo.ru/a5ffa218
bu6mmoreka [IOK
101 1
OHEprHA W UMITYIIEC (OTOHA https://m.edsoo.ru/7fb307ec
102 Pemenue 3amau Ha pacuér SHEPrUu U |
uMmIynsca GoToHa
103 ®otorddexr. Onpiter A. T | bubnnorexa [HOK
CrosteroBa. 3akoHbI (oToddhekTa https://m.edsoo.ru/8c68e5b9
VYpaBHeHue DHIITEHA TS Bu6 OK
104 dbotoaddexra. "Kpacnas rpanuma" 1 nommoreka L
https://m.edsoo.ru/01ef4556
dboTorddekra
105 Pemenue 3anau no teme: @orosddexr 2
106 JaBnenue cBera. Onbithl [1. H. 1 bu6mmoreka [IOK
JleGeneBa https://m.edsoo.ru/64b4f966
bu6mmoreka [IOK
107 B % 1
O[THOBBIC CBOMCTBA HACTHH https://m.edsoo.ru/f59cfcec
Bonnsl ne bpoiina. /[iinHa BOJIHEL ¢
108 b Oﬁﬂﬂi aI;Me bl f6naCTH ! 1 bubmmorexa LIOK
P pasMep . hitps://m.edsoo.ru/5df8baf]
JIOKaJIU3ALMH IBHXKYIIEHCS YaCTULIbI
bu6mmnoreka [JOK
109 KopnyckynsapHo-BOIHOBOH AyaIu3M 1
pHyCKyTAp y https://m.edsoo.ru/8ccab62a




110 Judpaxius 3JeKTPOHOB HA bubnuoreka [IOK
KpHCTaJlJIaX https://m.edsoo.ru/30dbal8c
Cneuuduka u3MepeHuii B MUKpOMUPE.

i P N P vp bu6mmoreka [IOK
111 CooTHolIeHHUST HeONPpeACIEHHOCTEN
. https://m.edsoo.ru/65783dec
Ieiizenbepra
bu6mmoreka [IOK
112 P
cliienie FpaqmquKHX saad https://m.edsoo.ru/e70195bd
113 Pemenue pacu€THpix 3a1au bubnnorexa LIOK
https://m.edsoo.ru/ee9b3182
Kontponbnas paboTa mo TemMam: Eub 10K
noIMoTeKA
114 "Ocnosl CTO", "Kopmyc o-
H BH‘, ’ " PIYCKYILPH https://m.edsoo.ru/c3de891a
BOJIHOBOM JlyaJlu3M
OnbIThI 10 UCCIIEAOBAHUIO CTPOEHUS
bubmuoreka [JOK
115 aroma. [InanerapHas mozaens aTroma
https://m.edsoo.ru/312b750a
Pesepdopna
b K

116 ITocTtynater bopa nommorexa 110

https://m.edsoo.ru/404dfa9a

17 Buasl cniektpoB. CriekTp ypoBHE# bubnuotexa [JOK
DHEPruM aTtomMa BOA0poaa https://m.edsoo.ru/cf74bl1a

118 CrioHTaHHOE U BBIHYXKIEHHOE bu6nmoreka [JOK
HU3JIy4YEHUE CBETA https://m.edsoo.ru/f945d85¢

119 TMasep bubmuorexa [JOK

https://m.edsoo.ru/2288a0c4
Hyxknonnas Mogens simpa

120 I'eiizen6epra-MBanenko. 3apsia u bubnnorexka [JOK
MAaccoBO€ YHCIIO Anapa. M30Tomsl. https://m.edsoo.ru/34adaSde
PaanoakTMBHOCTH

121 3aKoH paJIMOaKTUBHOTO pacnaja. bubnnorexa [JOK




CBolicTBa MOHU3UPYIOILETO
u3nydyeHus. Bnusaue
PaauOAKTUBHOCTHU Ha KUBBIE
opranu3msl. [lozumerpus

https://m.edsoo.ru/aab98bef

122

Pemenue 3amay Ha 3aK0H
paaroOaKTUBHOIO pacnaja

123

DHeprus CBA31 HYKJIOHOB B SIJpeE.
SAnepubie cunbl. JlehekT Macchl sapa.
Snepubie peakuuu. A nepHoie
peakTopsl. [IpoGiieMs! yripaBisieMoro
TEPMOSIZICPHOTO CUHTE3a.
DKOJIOTHYECKHUE aCEKThI Pa3BUTHUS
SIICPHOM SHEPTEeTUKHU

bubmuoreka [JOK
https://m.edsoo.ru/ff1758d0

124

Pemenue 3ana4 Ha pacuér 3HEPrUU
CBSI3M, y/I€JIbHOW SHEPTUH CBSI3U

125

Iennsle saepHble peakuuy. S nepHbli
peaxkTop

126

Pemenue 3agau

127

TepmosiiepHbIe peakiuu.
Hcnons3oBaHue s1epHON SJHEPTUU

128

buonornueckoe nericteue
paI[I/IoaKTI/IBHI)IX I/ISJ'Iy‘-IeHI/Iﬁ

129

Meroasl perucTpanny u
WCCIIE0BAHMS DJIEMEHTAPHBIX YACTHLL.
OyHIaMEHTAIbHBIE B3aUMOJEHCTBUA.
baproHbl, ME30HBI U JIENTOHBI.
[Ipencrasnenne o CtanaapTHOU
Mozenu. KBapk-rirooHHas MOEIb

bu6mmoreka [JOK
https://m.edsoo.ru/lac08as5b




aJIpOHOB

®usuka 3a npeaenamu CTaHIapTHOU
Mojenu. TéMHas matepust U TEMHast

bu6mmoreka [IOK

130 .
sHeprus. EnuHcTBo husnveckoit https://m.edsoo.ru/c026fd37
KapTUHBI MUpa
131 Ortanbl pa3BUTHS ACTPOHOMHUH. bubmmoreka [JOK
3Ha4YeHHE aCTPOHOMUU https://m.edsoo.ru/ad73e145
[IpuMeHUMOCTb 3aKOHOB (DU3UKHU JIS
132 O0BSICHEHUS PUPOIBI KOCMHUYECKHUX bubnuorexa [JOK
00BbeKTOB. MeTOIbI ACTPOHOMHUYECKHX https://m.edso0.ru/39¢44028
HUCCIIETOBAHUN
CoBpeMeHHbIEC ONITUYECKUE
bu6mmoreka [IOK
133 TEJIECKOIIbI, PaINOTEIIECKOIIBI,
https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpOHOMHUS
Bup 3Bé3nnoro neda. Co3Be3nus,
134 SIpDKHE 3BE31bI, IJIAHETHI, UX BUAUMOE bubmmorera [IOK
p ’ ’ https://m.edsoo.ru/aac588eb
JBHKCHHUE
Comueunas cucrema. CoHIe.
bu6mmoreka [IOK
135 CoyHeyHas aKTUBHOCTH. McTOUHMK
. https://m.edso0.ru/22748eb4
sHeprun CoJiHLIA U 3BE3]
3BE3 MBI, KX OCHOBHBIC bu6mmoreka [JOK
136 XapakTepuCcTUKH. Jnarpamma https://m.edsoo.ru/4216994
"CIIEKTPaIbHBIN KJIACC — CBETUMOCTH" 4
. bubmuotexa [JOK
137 3Be3 bl TJIaBHOM OCIE0BATEILHOCTH
https://m.edsoo.ru/b3cb766¢
BuyTtpennee ctpoenue 3BE3 .
P R bu6mmorexa [IOK
138 CoBpeMeHHBIE NPEACTABIEHUS O

MPOUCXOKACHUHN U 3BOJIFOITUU COJ'IHI_[E[

https://m.edsoo.ru/d09da494




H 3BE31. DTanbl KU3HU 3BE3

Muneunsbiit [1yTe — Hama ["anakTuka.

139 Tunel ranaktuk. YEpHbIE ABIPHI B bubmorexa HOK
https://m.edsoo.ru/7cd10a0a
siIpax rajJakTHK
Bcenennas. Paciupenue Beenennoid.
140 3akon Xa66ma. Teopus bosbiioro bubmmorexa [IOK
https://m.edsoo.ru/3dbdf0d?2
B3pbIBa. PenmukToBOC M3TydeHUE
141 MacmraGHast ctpykTypa Beenennoil. bubnnorexa [HOK
MeraranakTuka https://m.edsoo.ru/ce234633
142 Hepeménnsie nmpobieMbl aCTpOHOMUHT bubmorexa LHOK
https://m.edsoo.ru/d37d91ffe
Ou3nYecKuil MPakTUKyM IO TEME
"UccaeqoBanre MarHUTHOT'O IT0JIA
MOCTOSIHHBIX MAarHUTOB" WJIU
143 "UccnenoBanue CBOMCTB bubmuorexa [JOK
(dheppoMarueTukoB" UIU https://m.edsoo.ru/67361aef
"HccnenoBanne IeiCTBUS
MTOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM"
@uU3NYECKU NIPAKTUKYM II0 TEME
"N3mepenue cuiibl AMriepa" wiu
144 "N3y4yeHne 3aBUCUMOCTH CHJIBI bubnnoreka [JOK
Amriepa OT cuiibl ToKa" WK https://m.edsoo.ru/fcae91e9
"OnpeneneHne MarHUTHOW MHIYKIIUU
Ha OCHOBE M3MepeHus cuibl Ammepa"
@u3nYeCcKUil NPAKTUKYM IO TEME
145 "HccnenoBaHue IBICHUS https://m.edsoo.ru/c36658da

ANEKTPOMArHUTHOW MHIYKIIHH'" WIIN




"OnpeneneHne HHAYKIIMU BUXPEBOTO
MarduTHOTrO Iojs"

DU3NYECKUI TPAKTUKYM I10 TEME
"UccneqoBaHue ABJICHUS

bu6mmoreka [IOK

146
camouHaykiuu" wnu "Coopka Mojenu https://m.edsoo.ru/b8fb6391
AJIEKTPOMAarHuTHOro reHeparopa’
®u3NYECKU MPAKTUKYM 10 TEME
" bubnmoreka [JOK
N3mepenue nepuoia cBOOOIHBIX
147 . https://m.edsoo.ru/5d159d3
KOJ1€0aHU{ HUTSIHOTO U IPY>KMHHOT'O 5
MasTHUKOB" B
Ou3nyecKkuil MPakTUKyM IO TeMe
" bubnnoreka [JOK
148 [IpeoOpazoBaHue SHEPTUU B
" https://m.edsoo.ru/a28026bd
NPY>KUHHOM MasiTHUKE
Ou3nyecKkuil MPakTUKyM IO TeMe
"HccnenoBanue nepeMeHHOT0 TOKa
4yepes3 MOCNIE0BATEIbHO COEINHEHHBIE
149 KOHJIEHCATOp, KaTyLIKY U pe3ucrop"” bubmmorexa LIOK
\CHCATOP, KATYIICY 1 PESHETOp https://m.edso0.ru/89dc2d90
win "Hccnenoanue paboTh
HCTOYHUKOB CBETA B LIETIH
MIEPEMEHHOT0 TOKa"
@uU3NYECKU NPAKTUKYM II0 TEME
" . bubmuorexa [JOK
150 N3yyenne napameTpoB 3ByKOBOM

BOJTHBI"

https://m.edsoo.ru/b100661a

151

@u3nYeCKUil NPAKTUKYM IO TEME
"M3mepenune nmokazaress npeaoMIICHUs
crexna" nim "l[lomydyenue
M300pakeHUs B CHCTEME U3 TIOCKOTO
3epKayia v JUH3bI"

bu6mmoreka [JOK
https://m.edsoo.ru/42569¢eal




152

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTU
(hOKYCHOTO PacCTOSIHUS OT BEIIECTBA
(Ha mpuMepe KUAKUX JUH3)" WK
"U3mepenue GOKyCHOTO pacCTOSHUS
paccenBarOIUX JUH3"

bubmuoreka [JOK
https://m.edsoo.ru/b879fb3f

153

@uU3NYECKU IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu,
UHTEp(PEPEHITNH U MOJISIPU3ALUN
ceera"

bubmuorexa [JOK
https://m.edsoo.ru/8b7ac737

154

@uU3NYECKU IPAKTUKYM 110 TEME
"OnpeneneHue UMITyJIbca U SHEPTUU
PENATUBUCTCKUX YacTULl (110
¢dororpadusaM TpeKoB 3apsKEHHBIX
YaCTHI] B MArHUTHOM T110J1¢)"

bu6mmoreka [IOK
https://m.eds00.ru/63756¢c47

155

Pu3nYeCKU IPAKTUKYM I10 TEME
"N3mepenue nocrossHHoM 1lnanka Ha
OCHOBe uccliefoBanus Gporordpdexra"
nim "HccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOAMO/ OT
HanpspkeHus"

bu6mmoreka [IOK
https://m.edsoo.ru/eb916f82

156

Pu3nYecKuil IPAKTUKYM 110 TEME
"UccnenoBanue cuekrpa
pa3pexEeHHOT0 aTOMapHOI0 BOJOPOAa
Y U3MEpPEHHe MoCcTosTHHOM Pundepra"

bu6mmoreka [JOK
https://m.edsoo.ru/ec651eb8

157

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"UccnenoBanue paino0akKTUBHOTO
¢doHa ¢ ucnoap30BaHUEM T103UMeETpa”
unu "M3ydenue nornomieHus oera-

bu6mmoreka [JOK
https://m.edsoo.ru/c3dabe6be




YaCTHUIL ATFOMUHUEM"

158

DU3NYECKUI TPAKTUKYM I10 TEME
"Habaronenus 38€30H0T0 HEOA
HEBOOPYKEHHBIM TJIa30M C
HCII0JIb30BaHUEM KOMIBIOTEPHBIX
MPUJIOKEHUN [T ONIPEAEIICHUS
[IOJIOXKEHHUS HEOECHBIX 00OHLEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbBIE
co3Be3usi CeBepHOro MONyIapus 1
spkue 3BE37b1" win "HaOmroaeHus B
teneckorn JIyHbl, 1aHeT, TyMaHHOCTE!
U 3BE3QHBIX CKOILUICHUN"

bu6mmoreka [IOK
https://m.edsoo.ru/1072021e

159

O00011IeHIE U CUCTEMATU3AIUS
3HaHuil. Posib GU3MKM 1 aCTpOHOMMH B
9KOHOMMYECKOM, TEXHOJIOIMYECKOH,
COLIMAJILHOW U 3THYECKOM chepax
JESATEIbHOCTH YEJI0OBEKA

bu6mmoreka [IOK
https://m.edsoo.ru/ad6ddeed

160

O06o011eHne U cucTeMaTu3aIus
3HaHuil. Ponb 1 MecTo Gpu3uKU U
aCTPOHOMHUU B COBPEMEHHOM HAay4yHOU
KapTUHE MHpa

bu6mmoreka [JOK
https://m.edsoo.ru/18f19f7¢c

161

OO0o01enne 1 cucTeMaTu3anus
3HaHuil. Pone ¢pusnueckoii Teopun B
(bopMHpOBaHUU MPEICTABICHUI O
(bu3nuecKoil KapTUHE MUpa, MECTO
(bu3nyecKoil KapTUHBI MHUpa B 00ILIEM
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX IPEJICTaBICHUN O IPUPOAE

bu6mmoreka [JOK
https://m.edsoo.ru/e7d400f4

162

O000IIIEHNE U CUCTEMATHU3AIINS

bu6mmorexa [IOK




3ganui mo reme "Kunemaruka"

https://m.edsoo.ru/b032fc4db

O06001IeHrEe U cCUCTEMaTU3 AU

bubmuoreka [JOK

163 .
3HaHuii no teme "Kunemartuka" https://m.edsoo.ru/4e31b507
164 O00011IeHIE U CUCTEMATHU3ALIS
3HaHUH 1Mo Teme: JlmHamuka
165 O06001IeH e U cHCTeMaTU3alus bubmmoreka [JOK
3HaHui no reme "Jlunamuka" https://m.edsoo.ru/2dfbafc5
O06o01IeHre ¥ cCHCTeMaTH3aIs Ent LOK
. noMMoTeKa
166 3HaHu# o teme "CraTuka TBEpIOTro
" https://m.edsoo.ru/3cca482¢e
Tena
O00011IeHIE U CUCTEMATU3AIUS Eub 10K
. noNMMoTeKa
167 3HAHUU 110 TeMe "3aKOHbI COXPAHEHHUS
| https://m.edsoo.ru/32a4d1a0
B MEXaHHUKE
O00011IeHIE U CUCTEMATU3ALUS
168 3HaHUU MO TeMe: 3aKOHbI COXpPaHEHUs
B MEXaHHUKE
O06o00611eHre U cucTeMaTH3alus Eu6 LOK
. nonMMoTeKa
169 3HaHU 1Mo Teme "OCHOBBI httos-//m.ed ledd40ca8
. ps://m.edsoo.ru/e ca
MOJIEKYJISIPHO-KUHETHUECKOH Teopun”
O0600611eHre U cucTeMaTH3alus
. bu6mmoreka [IOK
170 3HaHUH 10 TeMe "TepMoaHaMUKa. A
" https://m.edsoo.ru/c63f7¢10
TennoBble MaNTUHBI
O060061IeHre U cucTeMaTH3alus EuG oK
. nOIoTeKa
3HaHUU 10 TeMe "ArperaTHble &
171 https://m.edsoo.ru/1d36b5b
cocTosiHus BemiecTBa. dazoBbie |
nepexonl" -
172 O06o0011eHne U cUCTeMaTU3aIUs bubmmoreka [IOK

3HaHUH MO TeMe "DIEeKTpUYECcKoe

https://m.edsoo.ru/3bf0def9




mone"

O06001IeHrEe U cCUCTEMaTU3 AU

bu6mmoreka [IOK

173 3gagui mo teMe "TlocTosHHEbII
. " https://m.edsoo.ru/71453ee6
AIEKTPUIECKUIN TOK
O0001IeHrEe U cUCTEMAaTU3 AU
174 3Ha”Hui 1o TeMe: I1ocToSIHHbBIN
AIEKTPUIECCKUIN TOK
O00011IeHIE U CUCTEMATU3AIUS
. " bu6mmoreka [IOK
175 3HaHu# 1o TeMe "TOKHM B pa3IM4HBIX
" https://m.edsoo.ru/3d40077a
cpenax
176 O06o01IeHre U cCHCTeMaTH3aIus bubmmoreka [JOK
3Ha”Hu# 1o TeMe "MarautHoe noie" https://m.edsoo.ru/3b4c06ae
O000111eHIE U CUCTEMATHU3ALIS
. " bubnnoreka [JOK
177 3HAHUU 10 TeMe "DJIEKTPOMarHuTHas
" https://m.edsoo0.ru/053e2248
WHTYKITHS
O0001IeHre U CUCTEMATU3AIUS
. " bu6mmoreka [JOK
178 3HaHuH 110 TeMe "MexaHudeckue
" https://m.edsoo.ru/d6310bfd
KOJIeOaHUs
O000I11IeHIE U CUCTEMATU3ALIUS
179 3HAHUH 110 TeMe "DIIEKTPOMArHUTHEIE Bubmorexa ITOK
. P https://m.edsoo.ru/5e2bb83d
KOJIeOaHUs
Cucremaruzanusa 1 0000IIeHNE
180 3HaHu# no teMe: [lepeMeHHbIN
BJIEKTPUYECKUIN TOK
O000I11IeHIE U CUCTEMATHU3ALIUS
o " bu6mmnoreka [JOK
181 3HaHUH 110 TeMe "MexaHnuecKue 1
" https://m.edsoo.ru/96a7a2dd
3JIEKTPOMAarHUTHBIC BOTHBI
182 O06001IeHre U CUCTEMATU3 A bubmuorexa [JOK




3ganui mo reme "Onruka"

https://m.edsoo.ru/52ad1603

O06001IeHrEe U cCUCTEMaTU3 AU

183 N 1
3HaHuii o TeMme: OnTuKa
184 O06001IeHre U cHCTeMaTH3aIus ! bubnmoreka [JOK
3HaHu# 1o Teme "Ocuoel CTO" https://m.edsoo.ru/5beclc65
O00011IeHIE U CUCTEMATHU3ALIS
185 3gaHu# 110 Teme "KoprnyckymaapHo- 1 buGnnorexa LIOK
. ”p yeryip https://m.edsoo.ru/f7¢59d38
BOJIHOBOI1 JTyalu3m
186 O06001IeHNEe U CUCTEMATU3AIIHS | bubmuoreka [JOK
3HaHu# 110 Teme "dusuka aroma" https://m.edsoo.ru/1f511654
O00011IeHIE U CUCTEMATU3AIUS
187 3HaHUH 110 Teme "du3uka aTOMHOTO 1 bubnnorexa LIOK
" https://m.edsoo.ru/905¢5ce0
SJIpa v AJIEMEHTAPHBIX YaCTHI]
O00011IeHIE U CUCTEMATHU3AIUS
. " bubnnoreka [JOK
188 3HAHUH 110 TeMe "DIIEMEHTHI 1
| https://m.edsoo.ru/2bffb94c
acTpopU3UKH
189 Peseps 13
OBUIEE KOJIMYECTBO YACOB I10 04 16

I[TPOTPAMME




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBS3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VUEHUKA

dwuzuka. Mexanuka; yriryosneaHoe ooydenue 10 kimacc/ Mskumes [7.5., CunsikoB

A.3. O0611ecTBO C OTPAaHUUYCHHOM OTBETCTBEHHOCTHIO «JIPODAY; AKIIMOHEpHOE

obmectBo «M3aatenbcTBo «lIpocBemienue»

*  O®usuka. MonekynsipHas ¢usuka. Tepmoaunamuka; yrinyonenHoe ooydenue 10
knacc/ Msikumies I'.51., CunsikoB A.3. OO11ecTBO ¢ OrpaHMYEeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe od1iecTBo «M31aTenbcTBO
«IIpocsenieHue»

*  O®usuka. DneKTpoAuHaMKKa; yriayonenHoe ooyuenue 10-11 knace/ Msikuies
I'.4., CunsikoB A.3. OO0I11eCTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO «[[PODAY;
Ax1monepHoe o6miectBo «M3marensctBo «lIpocBemnienue»

» ®usuka. Ontuka. KBantoBas gusuka. TepMoauHaMuka; yriiyojieHHOe oOydeHue
11 knacc/ Makumes I'.4., CunsikoB A.3. OO1IECTBO C OrpaHUYEHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe oduiecTBo «M3aaTenbcTBO
«ITpocsenieHue»

»  O®usuka. Konebanus u BoaHbI; yriryosnenHoe ooydyenue 11 kmacc/ Msikuies

I'.4., CunsikoB A.3. OO01IeCcTBO ¢ OrpaHUICHHON OTBETCTBEHHOCTHIO «[[PODAY;

AxrmonepHoe o6miectBo «M3marenbctBo «lIpocBemenue»



METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
e ®dwusuka. 10 kitacc. Metoauueckoe nocodbue k yueOHuky [.51. Mskuiena,
A.3. CunsikoBa
o ®usmka.ll kmacc. Metonuueckoe mocodue k yaeOnuky ['.51. MskumieBa, A.3.
CunsikoBa
HU®POBBIE OGPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
NHTEPHET
1. Enunas xomnexkmusa LOP. ITpeaqmerHas kosutekuus «Pu3uka»

http://school-collection.edu.ru/collection
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