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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOH oOpa3zoBaTeinbHON mporpammsbl, mnpeactaBieHHbix B @I'OC COO, a
Takke ¢ yu€ToMm ¢enepanbHON paboueit mporpammbl BocnuTanusa W Konmenuuu
npenojiaBanus yueOHoro npenmera «duszuka» B 00pa3zoBaTEIbHBIX OPTaHU3AIUAX
Poccuiickoit ~ deneparnuy,  pealu3ylOIMMX  OCHOBHBIE  00pa3oBaTelIbHbBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHABJIMBAET PEKOMEHIYEMYIO MOCIEI0BATENbHOCTh H3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH  OO0YyYaroUIMXCs.
[Iporpamma mno ¢Qusuke Aa€T NpeacTaBIECHUE O LENAX, COJEpKaHUM, OOmEen
CTpaTeruu OOy4Y€HHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CpPEICTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriry0JIEHHOM ypOBHE.

N3ydyenue kypca (U3MKH YriayOJEHHOTO YpPOBHS MO3BOJISIET PEalU30BaAThH
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUMN IS
MPOSIBIICHHUS] CBOUX MHTEIUIEKTyaJbHBIX M TBOPYECKHX CIOCOOHOCTEN KaKIbIM
oOy4Jaronmmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs O00pa3oBaHUs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1m0 QusMke ONpenensioTcs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOCHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO OOIIEro 00pa30BaHUs: JIUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe). HaydHno-
METO/IOJIOTUYECKON OCHOBOWM [l pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOyYarolIMuXCs, OCBOUBIIHMX
nporpamMmy 1o (U3MKE Ha YPOBHE cpeaHero oOmiero oOpa3oBaHHUs Ha
yIIIyOJIEHHOM YPOBHE, SIBJSIETCS CUCTEMHO-/1ESITEIbHOCTHBIN MOIXO/.

[Iporpamma 1o gpu3MKe BKIIOYAET:

IUIAaHUPYEMbIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKK Ha YriayOnéHHOM
YPOBHE, B TOM YHCJIC IPEAMETHBIC PE3YJIHTATHI IO TO/1aM 00YUYEHUS;

cojiepKaHue yueOHoro npeaMera « Ou3ukay Mo rojgaM 00ydeHusl.

[Iporpamma 1o @Qu3MKe HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
WCITIOJIb30BAHA YUUTEISIMU (DU3UKHU JUTSI COCTABIICHUS CBOUX pabOYUX MPOTPAMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO0 MHHUIIMATHBY YUYUTEIEH U
NPEAOCTAaBISCT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJAXO/J0B K TMpernojaBaHuio (U3MKU HA YIIIYyOJIEHHOM YPOBHE NpPH YCIOBUU
coXpaHeHus 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®duszuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpykatoiieM mupe. LLkompHbINi Kype GU3HKH — CHCTEMOOOpa3yOIInii
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npUMeHEeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIO XapakTep U OypHOE pa3BUTHUE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHUs HOBBIX MAaTe€pUajOB C 3aJlaHHBIMM CBOWCTBaMHU. M3yueHue
(GbU3MKKM BHOCUT OCHOBHOM BKIaJL B (OPMHPOBAHHWE ECTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUPOBaHHE YMEHHN MPUMEHSITh HAYUHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMH YY€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kkypca (pu3uku Ha ypOBHE CpeIHET0 OOIIETr0 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHUS.

Hoea uenocmuocmu. B COOTBETCTBHUM C HEM KypC SBIIETCS JIOTMYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea z2enepanuzayuu. B cooTBeTCTBUM C HEW Marepuan Kypca (pusuku
0o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanuzanus npeanosaracT HCIOJb30BaHUE
TYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKd, OCMBICICHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKke C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonoin nanpagiennocmu. Kypc ¢puszuku yrinyOaE€HHOTO ypOBHS
IIPEAIOAaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm 3TOoM paccmarpuBaroTrcs Ha
YpPOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »rkonocuzayuu peanusyercss MNOCPEACTBOM BBEICHUS HJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX SKOJOTHYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKIEHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHME coJiepKaHus MTPOTPaMMBbI 1O (PU3HKE JOJHKHO OBITH MMOCTPOCHO Ha
NPUHLIKAIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THUX
NPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAaHUH CAMOCTOSITENILHOTO SKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOmero Qaxkropa yudeOHOro mpouecca. s yriayOnéHHOTro
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHMYECKOTO JSKCIEPUMEHTA,



BKJTFOYAIOMIETO (PPOHTATBHBIE YYCHUUYECKHE ONBITHI TMPU HM3YYCHHH HOBOTO
Marepuasa, 1abopatopHbie pabOThl U pabOThHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3alud (PU3MYECKOr0 TpakTHKyma. B mepBom ciydae
MpaKTUKyM mpoBoauTcs jaubo B koHue 10 u 11 knacco, 1100 mocie nmepBoro u
BTOPOr0 TOJIYTOJUM B KaXIOM M3 3THX KiaccoB. BTopoil cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOpHBIX paboOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce u3yueHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IEHHOTO BU/Ia O€3 MOIIaroBO MHCTPYKIIUU.

B nmporpamme 1o (QuMke cHUCTeMa YYEHHYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MpPEJCTaBiICHAa €IUWHBIM MepedHeM. BriGop
TEMaTUKH JJI 3THX BHJIOB YUCHHYECCKHUX MPAKTHYCCKUX PAOOT OCYIIECTBIISCTCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXO/I1 U3 OCOOEHHOCTEH OYPOUHOTO
IUTAaHUPOBAHUSI W OCHalleHusi KabuHeta Qusuku. [Ipm sTomM obecneunBaeTCs
OBJIAJICHWE OOYYaAIOMUMHCS YMCHHSAMH TIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
WU3MEPCHUSI, UCCIACAOBAHUS 3aBHUCHUMOCTEH (PU3WYECKUX BEIUYMH M ITOCTAHOBKY
OTIBITOB TIO TMPOBEPKE MPEITTIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE yHENsSETCS PEHICHUI0 PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM J1a pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHON W HESIBHO 3aJlaHHOM (PU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
W3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasieia Kypca, TaKk U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 Pa3HbIX pas3ienioB. [[s KauyecTBEHHBIX 3a/1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsl Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUS
bu3nYecKuX SBJICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HU, TpeOyromue BbiOopa
(bU3UYECKOM MOJIEIH ISl CUTYAIlMH MMPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUUYECKOMY OOECIICUCHHUIO YYeOHOTO IpoIiecca Kypc (GU3MKH YIrTyOJaE€HHOTO
YPOBHSI HA YPOBHE CPETHET0 OOIIET0 00pa30BaHMs JOJKEH U3Y4YaThCs B YCIOBUSIX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE Ui BBIMOJHEHHUS YKa3aHHBIX B MporpamMme Mo
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMma, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanonHoe oOopyaoBanue (opmMupyercs B COOTBETCTBHH C
MPUHITUIIOM MHUHHUMAJIBHOM  JOCTaTOYHOCTH M OOECIEYMBACT ITOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 1O (U3MKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUS  M3Y4YaeMbIX  SIBIEHHW ©  TPOIECCOB, OMIUPHUUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHCHUI.

JlabopaTopHoe 00OpynOBaHME I YYEHUYECKHX TMPAKTHYECKUX pPaboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUIEKTOB W OOCCIICUMBACTCS B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYAOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILUIEKCHOM
WCITOJIP30BAaHUU QHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3y4Y€eHUS] PUZUKHU B 001IeM 00pa30BAHUU SBJISIFOTCS:

dbopMHpOBaHHEe WHTEpPECAa H CTPEMJICHUS OOYYArOMIMXCS K HAYYHOMY
WU3YYCHUIO TPHUPOJABI, PA3BUTHE WX HHTCIUICKTyAIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HAHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYXKAIOIUM SIBIICHUSM;

dbopMHEpOBaHUE HAYYHOTO MHPOBO33PEHHSI KaK pe3yJbTaTa M3yUEHHUS OCHOB
CTPOCHMS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCIIOIb30BAHUEM (DU3UUECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHUX
€CTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cepax  Oyaymiei
npoecCHOHANIBHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHUIo B 5TOM HalPaBJICHUH.

JlocTikeHHne 3TUX Ielield 00ecneurnBaeTCsl pPeleHUEM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca (U3uKu Ha YPOBHE CPEITHETO 00IIero o0pa3oBaHus:

MpUOOPETEeHNE CUCTEMBbI 3HAaHUN 00 00IMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYI0  (DU3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HKY M DJIEMEHTHI aCTPOPU3UKHY;

dbopMupoBaHUE YMEHUN TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs1 OOBICHEHUS
bU3MYeCKUX SIBJICHUN B TPUPOJE W JUISI TIPUHITHS TPAKTUUCCKUX DPEIICHUHA B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKkoil MOAEINbI0, 3a/ay, MOAPA3yMEBAIOLIMX CAMOCTOSITENBHOE CO3JaHUe
dbu3nyeckoil MoJeNu, aJeKBaTHOW YCIOBUSAM 3aJlaud, B TOM YHCIE 3ajay
WH)XEHEPHOT'0 XapaKTepa,

NoOHMMaHue (U3NYECKUX OCHOB M TPHUHIUIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOLECCOB, X BIUSIHUS HA OKPYKAIOILIYIO CPEY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEJIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
bU3MYeCKX HKCIEPUMEHTOB, aHaJIW3a M HUHTEpHperanuu HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOTYYEHHOTO PE3YIIbTATa;

CO3/IaHUE YCJIOBUM I PA3BUTUA YMEHUU IPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuTHE UHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yriyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpOBHE CpEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCs OOYyYalOUUMUCS, IUIAHUPYIOMIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOnEHHBIN ypoBEHb) Ha YPOBHE CPETHETO OOIIEro
obOpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YYHUTEIb JElIaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WMHIWBUIYATBHBIX
0COOEHHOCTEM 00YyUarOIIUXCSl.
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IlenTp 00pa3oBaHMsl eCTECTBEHHO-HAYYHOU HamnpaBJieHHOCTH «Touka pocra»
CO3aH C MENbl0 pa3BUTUS y  OOYyYarOIIMXCS  €CTECTBEHHO-HAYYHOH,
MaTeMaTH4eCKOi, HHPOPMAITMOHHON TpaMOTHOCTH, (HOPMUPOBAHHS KPUTHYECKOTO
Y KpEaTHBHOI'O MBIIUIEHUS, COBEPILICHCTBOBAHUS HABBIKOB €CTECTBEHHO-HAYYHOU
HAIPaBJIEHHOCTH, a TAaKXKe [Tl MPAKTHUECKON OTpabOTKH yueOHOro MaTepualia mo
yaeOHOMY TipeameTy «Dusukay.

[Ipennaraemass mporpaMma CHOCOOCTBYET Ppa3BUTHIO Y  ydallUXcs
CaMOCTOATENLHOTO MBILIUICHUS, (POPMUPYET Yy HUX YMEHHUS CaMOCTOSATEIbHO
npuoOpeTaTh W MPUMEHATHh TMOJYyYECHHbIE 3HAHUS Ha mpakThke. Pa3Butue u
dbopmupoBaHue BBIIICYKa3aHHbIX yMEHUN BO3MOXHO Onaronaps
CTUMYJIMPOBAHUIO HAY4YHO - TO3HABaTEIbHOTO HWHTEpECa BO BpEeMs 3aHITHI.
CoBpeMeHHbIE IKCIIEPUMEHTAIbHBIEC UCCIEIOBAHUA M0 (PU3UKE YKE HEBO3MOKHO
peCTaBUTh 0€3 MCIONb30BaHMSI AHAJOTOBBIX M LU(POBBIX H3MEPUTEIbHBIX
npubopoB. B @DenepanbHOM TOCyAapCTBEHHOM O0pa30BaTEIbHOM CTaHJAPTE
(®T'OC) mpomnmcaHo, YTO OJHUM M3 YHHUBEPCAIBHBIX  y4E€OHBIX  JEUCTBUI
(YY), npuoOperaeMblX YyYalIUMHUCS, JAODKHO CTaTh YMEHHE
«IPOBEJEHUS ONBITOB, IPOCTHIX 3KCIEPUMEHTAIBHBIX MCCIEIOBAHUMN, IPSIMBIX U
KOCBEHHBIX H3MEpPEHUIl C HCHOJIb30BAHUEM AaHAJOrOBBIX U  LU(POBBIX
U3MEPUTENIbHBIX TPUOOPOBY.

Jig  sroro yuutenb (U3MKA MOXET BOCIOJIB30BAThCA  YUEOHBIM
000py1I0BaHUEM HOBOT'O MOKOJIEHUSI — IU(PpoBbIMU 1abopaTopusiMu. Lludpossie
gaboparopur 1O (QU3MKE TPEACTABICHbl JaTYUKAMU JJIsl U3MEPEHUs W
pPEeruCTpallud  pPa3IMYHBIX TapaMeTpoB, HUHTepdeiicamu cOopa JaHHBIX U
IPOrpaMMHBIM 00€CIIEUEHUEM, BU3YaM3UPYIOIIUM SKCIIEPUMEHTAIbHbIE JaHHbIE
Ha JKpaHe. [Ipm 3TOM HKCHEpUMEHT OCTa€TCsl TPAJAMIMOHHO HATYpPHBIM, HO
MOJIyYeHHbIE SKCIEPUMEHTAIbHBIE JIaHHbIE 00palaThIBAlOTCA M BBIBOASTCS HA
HKpaH B peaJibHOM MaclliTabe BpEMEHU U B pallMOHAILHOM Tpaduueckoi popme, B
BUJIC€ YMCIIEHHBIX 3HAY€HWUW, AuarpamMm, rpadukoB u Tabmui. OCHOBHOE
BHUMAaHHE Yy4alluXcsl MPU 3TOM KOHUEHTPUPYETCS HE Ha COOpKE U HACTPOMKe
HKCIIEPUMEHTAJILHON YCTAHOBKHM, @ Ha MPOEKTUPOBAHUU PAa3IUYHBIX BAPUAHTOB
IPOBEJCHUS HKCIIEPUMEHTA, HAKOTUIEHUH JaHHbIX, UX aHAJIN3€ U UHTEPIIPETALIUH,
(GopMyJIMpPOBKE BBIBOJOB. OKCIEPUMEHT KaK HCCIEIOBATEIbCKUNA METOJ
oOyueHusi  yBEJIMYMBACT  I[IO3HABATEJbHBIA  MHTEpPEC  ydalluxcs K
CaMOCTOATENILHOM, TBOPYECKON JAESATENBHOCTH. BaxxkHo cdopmupoBath y
OOy4JaronMxcsi HABBIKM CaMOCTOSATENIbHON paboThl ¢ IUGPOBBIMH JaTYUKAMHU,
MPOBENCHUS U3MEPEHUH (U3HMUECKUX BEIMYNH U UX 00pabOTKH.

[upokwuii ciekTp UGPOBHIX JATYUKOB MO3BOJSET yUAITUMCS 3HAKOMUTHCS
C mapamMeTpaMu (PU3MUECKOTO IKCIEPUMEHTA HE TOJIBKO HAa KaueCTBEHHOM, HO H
Ha KOJIMYECTBEHHOM ypoBHe. C momolplo 1U(poBOil JabopaTopud MOKHO
MPOBOANTDH JIIUTENBHBIA KCIIEPUMEHT AaK€ B OTCYTCTBUU SKCIIEPUMEHTATOPA.
[Ipu sTOM uM3Mepsemble AaHHBIE W PE3YJIbTAThl MX OOPaOOTKH OTOOpPaKAIOTCS
HEMOCPEICTBEHHO HA SKpaHe KOMITBIOTEPA.

B coctaB nientpa «Touka poctay no ¢uszuke Bxoast 6azoBas (00s13aTeIbHas)



YacTh U JIOMOJHUTEIBLHOE 000PYI0BaHUE.

bazoBast wacTh cocToUT U3 IMPPOBBIX JAaTYNKOB U  KOMILUIEKTOB
COITyTCTBYIOIIMX 3JIEMEHTOB JJIsi OTBITOB MO MEXaHUKE, MOJICKYJISIpPHON (hu3HKe,
AIEKTPOAUHAMUKE U ONTHKE.

ba3zoBbiii koMIUIeKT o0OopyaoBaHus 1eHTpa «Todka poctay Mo (QuU3MKe
IIPEACTABIICH CIEAYIOIUMH TaTYNKAMMU:
-JlaTynk aOCOFOTHOTO JABJICHHUS.
-JlaTyuk MPOU3BOAUT H3MEpPEHUsi aOCOJIOTHOTO JaBieHUs. YyBCTBUTENbHBIM
AJIEMEHT  JaT4MKa BBINOJHEH Ha 0a3e  MOHOJUTHOTO  KPEMHHEBOTO
MbE30PE3UCTOPAa C BHEAPEHHOW TEH30PE3UCTUBHOM CTPYKTYpOW, KOTOpas
MO3BOJISIET UCKIIOYUTH BO3MOKHBIEC MOTPEITHOCTH U JIOCTUTHYTH HEOOXOIUMOI
TOYHOCTU H3MEpeHuil. B KOMIUIEeKT natymka aOCOIIOTHOTO JIaBJICHUS BXOIUT
ruOkasi TrepMeTUYHas TpyOKa Ui TOAKIIOUEHHs IITylepa JaTyuka K
1a60paTopHOMY 000PYI0BAHMUIO.
-JlaTuuk mnonoxkeHus (MarHUTHbBIM). JlaTyMK uU3MepsAeT BpPEMEHHBIE OTPE3KH
MEXIY MOMEHTaMU HPOXOXKJIEHUA OOBEeKTa psaIoM C OECKOHTAKTHBIMU
JNETEKTOpaMH. bECKOHTAKTHBIE AETEKTOPHI SBJISIOTCS BBIHOCHBIMU M KPEITATCS Ha
METaJUIMYECKOW WJIM MarHuTHOW moBepxXHOCTH. KoymyecTBo ocell M3MepeHus
JlaTYMKa MOJIOKEHHUS PaBHO 3, THANAa30H U3MEPEHUN 10 Kaxaou u3 oceid X, Y u Z
coctaiser oT 0 7o 360 rpan.
KOMIIIEKT COMYTCTBYIOIMINX 3JIEMEHTOB I SKCIIEPUMEHTOB 110 MEXAHUKE:
-KoMIIEKT COIMyTCTBYIOIIMX 3JIEMEHTOB Ul SKCIIEPUMEHTOB IO MOJIEKYJIIPHON

busnke
-KommiekT  conmyTCTBYIOIIMX ~ JJEMEHTOB  JUIsi  DKCIIEPUMEHTOB IO
DIIEKTPOTMHAMHUKE

-KOMIUTEKT COMyTCTBYIOIIMX 3JIEMEHTOB JIJIs1 SKCIIEPUMEHTOB 10 ONTHKE
-J[aT4nK TOKA, MArHUTHOTO TOJIS, TEMIIEPATYPHI.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTO IO3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAsI Hayka o mpupojae. HayuHslil MeTo/1 mo3HaHus U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B IMpoliecce MOo3HaHWs Npupoasl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1  m3MepeHusi (U3UYECKUX BEIMYMH (QHAJIOTOBBIE W IU(POBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

[TorpemHocT  u3MepeHuid  (GU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealdbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsan). ['unoresa. ®uznueckuil 3aK0H, TPAHUIIBI €ro MpuMeHUMocTU. Pusndeckas
TEOpHUs.

Ponb u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHpA, B PAKTUYECKOU EATEIBHOCTH JIFOACH.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomul, NPAKmMuxym. (c
MCNONb30BaHMEM LUMPPOBOro U aHanoroBoro obopyaoBaHMA LEHTpa « TOYKa
pocTa»)

M3mepeHne cuiibl TOKa M HanOpsDKEHWS B LENH IOCTOSIHHOTO TOKa IIpH
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HaKOMCTBO € LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mMepeHus
(GU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanunueckoe naBmxkeHHE. OTHOCHTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema oTcuéra.

[Ipsimas u oOpaTHas 3a/la4yl MEXAHHUKHU.

Paguyc-BekTop MarepuasbHOM TOYKH, €ro MNPOEKIUU Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, cKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOpPJIMHAT.
CroxeHune nepeMeIeHu U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U ITyTH MATEPUATILHON TOUYKM OT BPEMEHU U UX
rpaduku.



CBoOomHOe majeHre. YcKopeHue CBOOOMHOTO majacHws. JIBukeHHe Tena,
OpOIIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAHMHAT, CKOPOCTU H
YCKOPEHHS MaTEepUATLHON TOYKH OT BPEMEHH M BX TpaduKy.

KpuBonuneitnoe  aBuxkeHue. JIBukeHWe  MaTepuasbHOM  TOYKM IO
OKPY>XKHOCTH. YTJOBas W JuHEHHas ckopocTh. [lepmon m yactora oOparieHus.
[{eHTpocTpeMuTEIBHOE (HOPMAJIBHOE), KacaTENbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOPEHUE MaTEPUAIIbHON TOYUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE IMPOIECChl: CHUIAOMETP,
NBIDKEHUWE CHaApsoB, LIEMHbIE, IIecTepéHYyaTble W pEeMEHHBbIE Mepeaayu,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mogenbs cucTeMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

CriocoObl uccieI0BaHus TBUKEHUN.

WnmrocTpanus npeaenbHOro nepexo/ia i \BMEpEHHe MrTHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MEXAHU3MOB.

[Tagenue Ten B BO3AYyXE U B pa3pe’KEHHOM IIPOCTPAHCTBE.

HaGmronenue ABMKEeHUS Teia, OPOIIEHHOTO IMOJA YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

HamnpaieHue CKOpOCTH IPU ABUKEHUU 110 OKPYKHOCTH.

[IpeobpazoBaHue yrioBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHuE TyTEH, TPACKTOPHUM, CKOPOCTEN NBUKEHUS OAHOTO M TOTO K€
TeJla B Pa3HbIX CUCTEMaX OTCUETA.

Yuenuueckuit sxcnepumenm, nadvopamopnsvie pabomut, npakmuxym.(c
MCNONb30BaHMEM LUMPPOBOro U aHanoroBoro obopyaoBaHMA LEeHTpa «ToYKa
pocTa»)

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

N3MepeHre yCcKOpeHus MpU NpsIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TyTH OT BPEMEHM IIPU PABHOYCKOPEHHOM
JIBH>KCHUU.

N3mepenue  yCKOpeHMs CBOOOTHOTO TaJICHUS (peKOMEHI0BaHO
UCIIOJIb30BaHue IU(PPOBOI J1TabOpaTOpUN).

N3ydenne nABWXKEHUS Tejla, OPOIIEHHOrO0 Tropu30HTanbHO. IIpoBepka
TUIIOTE3bl O TIPSMOM MPOMOPIUOHAIBHOM 3aBUCUMOCTH MEXKIY JAbHOCTHIO
noJI€Ta U Ha4aJIbHOM CKOPOCTBIO TEa.



WN3ydeHne IBWKEHMS Tella N0 OKPYKHOCTH C NOCTOSIHHOM IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Mepuojia oOpalleHuss KOHMYECKOro MasiTHUKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.

IlepBbiii 3akoH Hprotona. MuepumanbHbie cucteMmsl oTcyéTa. [IpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (OMpENETICHUE,
TIPUMEPHI).

Macca tena. Cuna. [IpyHIun cynepno3unmu Cul.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHMPHOTO TATOTCHUS. OKBUBAJICHTHOCTh T'PABUTALMOHHON W
WHEPTHON MAaCCBI.

Cuna tspkecTd. 3aBUCHMOCTb YCKOPEHHsI CBOOOJHOTO MaJIeHUSI OT BBICOTHI
HaJl TOBEPXHOCTHbIO IUIAHETBI M OT reorpauyeckod IMHPOTHL. JIBHKeHHE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckasi CKOpOCTb.

Cwina ynpyroctu. 3akoH ['yka. Bec tema. Bec Tema, nBuKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe TpeHue. Cuia TpEHHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU JABUKEHUU TEila B
KUJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBUKEHHS.

Hasnenune. I'mapocratnueckoe napienue. Cuna Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: INOALIMITHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[TpyuHLIMIT OTHOCUTENBHOCTH.

Kauenune nByX IMIMHAPOB WIM ILIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHOM CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHCTBYIOIIEH  MPWIOKEHHBIX K Tely CUI C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLHUAIBHOW CUCTEME OTCYETA.

PaBeHCTBO cwil, BOSHUKAIOLIUX B PE3YJIbTAaTE B3aUMOICHCTBUSA TEI.

N3mepenune macc no B3auMOIEUCTBUIO.

HesecomocTs.

Bec Tena npyu yCKOpEeHHOM MOIABEME U MAICHUH.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.



Yuenuueckuit Ixcnepumenm, nadbopamopnvle padomut, PAKmMuKym. (c
MCNONb30BaHWEM LUUPPOBOro U aHanoroBoro obopyaoBaHUA LEHTPa « TOYKa
pocTa»)

N3mepenne paBHOJAEHCTBYIONIEH CUJI TIPU JIBMDKEHUHM OpycKa M0 HAKJIOHHOM
MJIOCKOCTH.

[IpoBepka THUIIOTE3bI O HE3aBUCUMOCTH BpPEMCHHM JBWIKEHHUS Opycka IIo
HAKJIOHHOM IUIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MAcChl.

HccnenoBanre 3aBUCHMOCTH CUJI YIPYTOCTH, BOZHUKAIOIIUX B MPYXKUHE U
PE3UHOBOM 00pasiie, OT X AehopMariyi.

N3ydeHne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MIEPEKUHYTON yepes
NErKuii OJIOK.

N3mepenne kodduimenta TpeHUs MO BEIUYHHE YIJIOBOro KoddduimeHTa
3aBUCUMOCTH Frp(N).

HccnenoBanue NBHKeHUsI OpycKa MO HAKIOHHOM TUIOCKOCTH € TIEPEMEHHBIM
KO3 PUIIMEHTOM TPEHUSI.

N3ydeHne nBUXKEHUS TPy3a HAa BaTy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomoTHO TBEpAOe Teno. [locTymarensHOoe W BpallaTeIbHOE JIBUKEHUE
TBEpOrOo Tejaa. MOMEHT CHJIbl OTHOCUTEIBHO OCH BpamieHus. l[linedo cuibl.
CnoxeHue Cuil, MPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TspkecTu Tena.

Y ciioBus paBHOBECHUSI TBEPAOTO TEIIA.

VYcroiiunBoe, HEyCTOHYNBOE, O€3pa3IMIHOE PABHOBECHE.

TexHndeckrue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHl: KPOHIITEHH,
CTPOUTEJIbHBIN KpaH, peiéTyaTbie KOHCTPYKIIUH.

Jemoncmpayuu.

VY cIi10BUSL paBHOBECHSL.

Buibl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, npaKmukym. (c
MCNONb30BaHMEM LMPPOBOro U aHanorosoro obopyaoBaHMA LEeHTpa «ToYKa
poCTa»)

HccnenoBanne yclOBHM PaBHOBECHS TBEPAOTO TeENA, HUMEIOLIETO OCh
BpAILICHUS.

KoHcTpynpoBanue KpOHIITENHOB U PACUET CUJT YIIPYTOCTH.

N3ydenne ycTOWYMBOCTH TBEPAOTO TENIA, UMEIOLIETO IUIOIIAb ONIOPHI.

Tema 4. 3axonvl coxpaneHus 6 mexaHuxe.

HNmnynec MaTepruaibHON TOYKH, CUCTEMBI MaTepUaIbHBIX TOYEK. LleHTp mace
CHUCTEMBI MaTEpUaIbHBIX TOYEK. Teopema 0 ABUKEHUH LIEHTPa Macc.



WMty 1bC CHITBI 1 U3MEHEHUE UMITYJIbCA TENIA.

3aKOH COXpAaHEHHS UMITYJIbCA.

PeaktrnBHOE BMXEHUE.

MomeHT umnysbca MarepuanbHOM TOukd. [IpencraBieHHE O COXpaHEHHMH
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX IOJISX.

PabGora cunbl Ha MajloM M Ha KOHEYHOM IMepememnieHuu. [ 'padudeckoe
IIPEICTABICHUE PAOOTHI CUIIBI.

MoOUTHOCTb CHUIIBL.

Kunernueckass sHeprus MarepuajbHOM TOukH. Teopema 00 H3MEHEHUU
KMHETHYECKOW SHEPTUH MATEPUATIbHON TOUKHU.

[loTeHManbHble W HENOTEHIMAIbHbIE CWbL. [loTeHIManbHAsE >3HEprus.
[ToTenmanbHas 3Heprust ynpyro neGopMupoBaHHONW NpyxkuHBI. [loTeHnmanbHas
JHEPrus Tela B OJHOPOJHOM TIpaBUTALMOHHOM Ione. IloTeHnumansHas 3Heprus
T€Jla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE miapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsA CKOPOCTb.

Cs3p pabOThl HEMOTEHUUANIBHBIX CHJI C HM3MEHEHHEM MEXaHUYECKOU
DHEPI'MH CUCTEMBI TEJ. 3aKOH COXPAHECHHSI MEXaHNYECKOU SHEPTUN.

VYipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHre bepHyJmu [ MACAIbHOM JKUIKOCTU Kak CJEACTBHE 3aKOHA
COXpaHEHUsI MEXaHUYECKON SHEPTHH.

TexHuyeckre yCcTpoMCTBAa M TEXHOJIOTHYECKHUE MTPOLIECCHI: JBUKEHUE PAKET,
BOJOMET, KONEp, MNPYKUHHBIM MHUCTOJET, TUPOCKON, (UIrypHOE KaTaHHE Ha
KOHBKax.

Hemoncmpauuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

N3mepenne MOITHOCTH CHUJIBL.

M3MeHeHne 3HepruM Teja Mpu COBEPIICHNUU PaOOTHI.

B3anmHble mNpeBpalieHUs] KMHETHYECKOM M IMOTEHIHAIBHOW SHEPrud NpH
NENUCTBUU Ha TEJIO CUJIbI TSXKECTU U CUJIbl YIIPYTOCTH.

CoxpaHeHue SHEPTUU Mpu CBOOOTHOM MaJICHHH.

Yuenuueckuit sxcnepumenm, nadbopamopnsie pabomut, npakmuxym. (c
ncnonb3oBaHMeM LMbpPOBOro n aHanorosoro obopyaoBaHMA LEeHTpa «ToYka
pocTa»)

W3mepeHne nMiyJibca Teia o TOpMO3HOMY ITYTH.

N3mepenne cuibl TATH, CKOPOCTH MOJENU SJIEKTPOMOOWIIE M MOILIHOCTH
CUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJECUCTBHH.



M3mepeHrne KHHETUYECKON SJHEPTUH TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTCHIMAIBHON 3HEPTUU NPYKUHBI ¢ paOOTOM CHJIIBI
TPEHUSI.

Omnpenenenue padbOThl CHJIBI TPEHHS TPHU JIBIXKEHHM Tejla MO0 HAKJIOHHOW
IJIOCKOCTH.

Pasznea 3. MosekyaspHas (pu3uKa 1 TEPMOAUHAMMKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopu.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsApHO-KuHeTnYeckon Tteopuun (MKT), ux
onbiTHOe oOocHOBanue. Juddysus. bpoyHoBckoe nBIKEeHHE. XapakTep
JBW)KCHUST M B3aMMOJICHCTBUSI YACTHUI] BelIecTBa. MoJeln CTpOEHHs Ta3oB,
KUIKOCTEH M TBEPABIX TE€N M OOBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE 3THX
Mojeneil. Macca u  pasmepbl Mojekya (atomoB). KonuyecTBO BeliecTBa.
[TocTostHHas ABorazapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObsl €€ u3mepenus. lllkana
temneparyp Llenbcust.

Mopens uaeanbHOro ra3a B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU: YACTHLBI
rasza JIBHKYTCSl XaOTHYECKHU U HE B3aUMOJEHUCTBYIOT APYT C APYTOM.

["a3oBeie 3akoHBI. YpaBHeHue MenaeneeBa—Knaneipona. AOcomoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon JlansToHa. M3ompoieccsl B
UJCabHOM Tra3e C IIOCTOSHHBIM KOJMYECTBOM BewllecTBa. [ 'paduueckoe
IIPEICTAaBICHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBJICHUEM M  CpEIHEHd  KHUHETUYECKOW DSHeprueu
NOCTYNaTEeIbHOTO TEMJIOBOTO ABMXKEHUS MOJIEKYJl MJI€albHOrO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOM TE€OpUH UACAIbHOTO rasa).

CBs13b a0COIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEN
KMHETUYECKOU dHEPTUEN MTOCTYNATEIbHOIO TEIIOBOTO IBUKEHUS €€ YACTHIL.

TexHuueckre yCTpOWCTBA M TEXHOJOTHYECKHE TMPOLECCHI: TEPMOMETD,
0apoMeTp, MoTy4eHre HaHOMAaTEPHAJIOB.

Jemoncmpayuu.

Mopenu nBUKEHNs YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneopoinuk ¢ 3amuceio peaqbHOro OpOyHOBCKOTO TBUKECHHUSL.

Jubdysus sxuakocTen.

Mogaens onbita IlTepHa.

[IputsxeHre MOJIEKYII.

Mopnenu KpucTauIn4eCKUX PEMETOK.

Habmronenue u ncciaenoBaHue U30MPOLIECCOB.



Yuenuueckuit Ixcnepumenm, nadbopamopnvle padomut, PAKmMuKym. (c
MCNONb30BaHWEM LUUPPOBOro U aHanoroBoro obopyaoBaHUA LEHTPa « TOYKa
pocTa»)

HccnenoBanne 1mporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TeII000MEHEe MEXTy Topsiuei U X0JIOTHOM BOJOM.

N3yueHune H30TEPMUYECKOTO Mpolecca (PEeKOMEHIOBAaHO MCIOJIb30BaHHE
1udpoBoii 1adopaTopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yuenune n300apHOro mnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmoaunamuueckass (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM JJid
TEPMOAMHAMHUYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE napaMeTpsl. [lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBI KAK CPEIHUE 3HAYEHHS BEJIMYMH, OMUCHIBAIOIINX
€€ COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoanHaMuku. (CamMomnpoW3BOJIbHAS — pellaKcalus
TEPMOJIMHAMUYECKON CUCTEMBI K TETJIOBOMY PAaBHOBECHIO.

Mogene uaealbHOTO Ta3a B TEPMOJUHAMUKE — CHUCTEMa YPaBHEHHUI:
ypaBHeHHe MenpaeneeBa—KianeiipoHa v BbIpaK€HUE ISl BHYTPEHHEH S>HEPTUH.
VY ci10BUSL IPUMEHUMOCTH 3TOW MOJIENIA: HU3Kas KOHUEHTPALMs YaCTHUL], BICOKHE
TemIeparypol. BelpaxkeHue i1 BHyTPEHHEN SHEPIrMUA OJJHOATOMHOTO HJIEATIbHOIO
rasa.

KBazucratnueckre u HECTATHYECKUE MTPOLECCHI.

DOnemeHTapHas pabota B TepMoArHaAMuKe. Beraucnenne paboTsl mo rpaduky
rpolecca Ha pV-auarpamme.

Tennonepegaya  Kak  cnoco0  HM3MEHEHUsT  BHYTPEHHEH  JHEpPIruu
TePMOJMHAMHYECKON  cucTemMbl 0e3  coBepuieHus paboTel. KouBekius,
TEIIONPOBOIHOCTD, U3JTyUYCHHE.

KommuectBo TtemnoTel. TemioéMKOCTh Tena. YAenbHas W MOJISIpHAs
TEIUIOEMKOCTH BEILIECTBA. YpaBHeHHME Maiiepa. YaenbHas TEIUIOTa CrOpPaHHs
tormBa. Pacuér koiauuecTBa TEIUIOTHI mpu  Temionepenade. I[lonstue o0
aauabaTHOM TIpoliecce.

[lepBbiii 3ak0H TepMOAMHAMUKHU. BHyTpeHHsis »sHeprus. KommuectBo
TEIJIOTHI W paboTa Kak Mepbl HW3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJIMHAMUYECKON CUCTEMBI.

BTopoii 3ak0OH TEPMOIMHAMHUKU [UJII PABHOBECHBIX IIPOILIECCOB: YEPE3
3aJJaHHO€ PABHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKOM CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIOTHAS TeMIeparypa.



BTtopoii 3aKkOH TEpPMOJMHAMUKM U1  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOYKHO TIEpPeIaTh TEIUIOTY OT 00JIee XOJIOJHOTO Tena K Ooyiee HarpeTomy 0e3
komriencanmu (Kiaysuyc). HeoGpaTumMocTh MPUPOIHBIX MPOIIECCOB.

[TpunHIUIBI IecTBUS TEIIOBBIX MaruH. KIT/I.

MakcumansHoe 3Hauenue KII/I. Huka Kapho.

DKOJIOTUYECKHE ACTEKThl MCIOJIb30BAHUS TEIUIOBBIX ABUraTeineil. TemnoBoe
3arpsA3HEHUE OKPYKAIOIICH Cpe/Ibl.

TexHuyeckrue yCTpPOWCTBA M TEXHOJIOTMYECKHUE MPOLIECCHI: XOJOAWIbHUK,
KOHJUIIMOHEP, JU3CNbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOWHa,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTWIU3AIUSA «TEIUJIOBBIX» OTXOJOB C
WCITOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIMS OMOOPTaHNYECKOTO TOTUTNBA JIJIS
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUU.

Hemoncmpauuu.

W3meHenue Temneparypsl pu aanadaTuyeckoM pacIIupeHuu.

Bo3nymHoe orauso.

CpaBHeHUE yAEIbHBIX TETNIOEMKOCTEHN BEIIECTB.

CnocoObl U3MEHEHUSI BHYTPEHHEH YHEPTUH.

HccnenoBanue agquabaTHOTO MpoIecca.

KoMmnbroTepHble MOJIENN TEMIOBBIX IBUTATEIICH.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padomul, npaKmuKkym. (c
Mcnonb3oBaHMEM LMbPOBOro U aHaNorosoro ob6opyAoBaHMA LEeHTpa « ToYkKa
pocTa»)

N3mepenne yaenbHOM TENI0EMKOCTH.

HccnenoBanue nporecca OCThIBaHUS BEIIECTBA.

UccnenoBanne agunabaTHOTO Ipoliecca.

N3ydeHne B3aMMOCBA3M HHEPTHM MEXKMOJICKYJISIPHOTO B3aUMOJACHCTBUS U
TEeMIEPATypPhbl KUTICHUS KUTKOCTEH.

Tema 3. Acpecammnsvie cocmoanus eeuecmea. Dazoevie nepexoowl.

[TapooOpa3oBanue u KoHaeHcalnusa. McmapeHue W KumeHue. Y aeiabHas
TEIJIOTa MapooOpa3oBaHU.

HacelllieHHble W HEHAcChIlleHHblE Mapbl. KauecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JAaBJIEHHUS HACBIIMICHHOTO Tapa OT TeMIlepaTypbl, UX HE3aBUCUMOCTh
0T 00BbEMA HACBIIIIEHHOTO Tapa. 3aBUCUMOCTh TEMITEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIIbHAS BIIAXKHOCT.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
KpuctauioB. [lnaBneHue W KpuCTaM3auMs. YJieldbHas TEMIoTa IJIaBJICHUS.
CyOnumariusi.



Hedbopmaru tBEpAOTO Tena. Pactskenue u cxxarue. Casur. Monyns FOnra.
[Ipenen ynpyrux aedopmarmii.

TennoBoe pacmmpeHue XKUAKOCTEH W TBEPABIX TEN, 00bEMHOE M JMHEHHOE
pacumpenre. AHrapMOHHM3M TEIUIOBBIX KOJI€OAHUN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paclIupeHus Tell (Ha Ka4eCTBEHHOM YpOBHE).

[Tpeobpa3zoBanue 3Heprun B (Pa3oBHIX MEPEXOAAX.

VYpaBHeHUE TEMIOBOTO OaaHca.

[ToBepxHocTtHOe HaTsDKeHHE. KodPhUIIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanumisipasie siBnenus. J[aBineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIAKOCTH.
®opmyiia Jlarutaca.

TexHuyeckrue yCTpPOMCTBA HM  TEXHOJIOTMYECKHE TPOILIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MAaTEpUAIbI.

Hemoncmpauuu.

TerioBoe paclpeHue.

CBOMCTBA HACBIIICHHBIX apOB.

Kunenune. Kunenue npy noHM>XEHHOM JTaBJICHUM.

N3mepenre cuiibl TOBEPXHOCTHOTO HATSXKECHMUS.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmaunBaHue.

Kanumisipabie sBiIeHUS.

Mopenu HEHbIOTOHOBCKOM YKUJIKOCTH.

CriocoObl M3MepeHus BIaXKHOCTH.

HccnenoBanrie HarpeBaHuUs U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Bunbr negopmanuii.

Habmronenue manbix aedopmariuid.

Yuenuueckuii sxcnepumenm, nabopamophsie padomul, nPAKmMuKym. (c
Mcnonb3oBaHMEM LMbPOBOro U aHaNorosoro ob6opyAoBaHMA LEeHTpa « ToYkKa
pocTa»)

N3ydyeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3Mepenue yaenpHON TENIOTHI IUIABICHUS JIbJA.

N3y4yeHne CBOMCTB HACBIIIEHHBIX TAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
MTOMEIIECHUH.

N3mepenne kodpduimenTa TOBEpXHOCTHOTO HATSKCHHUS.

N3mepenne moayia FOnra.

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

Paznen 4. JaekTpoauHaMMKA.

Tema 1. Inexmpuueckoe noJe.



OnexTpuzauus Tel U €€ NpOsBICHHs. DJIEKTpUYECKHil 3apsn. JlBa Buaa
ANEKTPUYECKUX 3apsanoB. IIpOBOOHUKH, JUANEKTPUKA U  MHOJYHPOBOIHUKU.
DOneMeHTapHbId JJIEKTPUYECKUI 3apsii. 3aKOH COXPAaHEHHUS AIIEKTPUYECKOro
3apsna.

B3anmoneiictBue 3apsaoB. Toueunsie 3apsaapl. 3akoH Kynona.

Onektpuyeckoe noje. Ero neiicTBue Ha 3IEKTPUUECKUE 3apPsIbI.

Hampsok€éHHocTh  aniekTpuueckoro  noiist.  [IpoOnbiid  3apsa.  Jluauwm
HaIpsHKEHHOCTH 3JIEKTPUYECKOTO MoJs. OJHOPOIHOE AIEKTPUUECKOE MOJIE.

[ToTeHIHAIBHOCTh 3JIEKTPOCTATHYECKOTO TMMOJs. Pa3HOCTh MOTEHIMATIOB H
HanpspbkeHue. [loTeHimanpHas BSHeprus 3apsiga B AJIEKTPOCTATUYECKOM MOJIE.
[ToTeHman snexkTpocratnyeckoro noiid. CBsi3b HANPSKEHHOCTH OIS U PA3HOCTH
NOTEHIMAJIOB ISl DJIEKTPOCTATUYECKOTO Moy (KaKk OJHOPOAHOrO, TaK U
HEOJTHOPOJIHOTO).

[TpuHIMI CYyNEpIIO3ULIMN SIEKTPUIECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilome paBHOMepHO 3apsbkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsKEHHOro mo o0béMy Imiapa. Ilome paBHOMEpPHO 3apsHKEHHOU
OECKOHEYHOM TIUIOCKOCTU. KapTuHbl JMHUI HANpsKEHHOCTH O3TUX MOJEH H
HKBUIIOTCHIIMAJIBHBIX IOBEPXHOCTEH.

[IpOBOJTHUKH B 3JIEKTPOCTATUUYECKOM I0JIE. Y CIIOBUE PABHOBECUS 3aPS/I0B.

JIMPNEeKTpUKKM B 3JIEKTPOCTATHYECKOM  TIOJIE. Jlnpnexktpruyeckas
IIPOHUIIAEMOCTh BELIECTBA.

KonnencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOopA.

[TapamensHOE coequHEHUE KOHAeHCAaTOpOoB. [lociienoBaTenbHOe COETMHEHUE
KOHJICHCATOPOB.

DHEpPrus 3apsHKEHHOTO0 KOHAEHCATopa.

JIBrKeHue 3apsyKEHHON YaCTHLIBI B OJTHOPOIHOM 3JIEKTPUYECKOM IOJIE.

TexHUYecKue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLECCHI: 3JIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIeHCcaTophbl, reneparop Ban ne I'paada.

Hemoncmpayuu.

Y CTpOUCTBO U MPUHIKUII IEUCTBUS 3JIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3apPSIKEHHBIX IIAPUKOB.

DNEeKTpUYECKOe MoJIe ABYX 3apsKEHHbBIX MIIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Bau e ['paada).

[TpOBOJTHUKH B 3JIEKTPUYECKOM TOJIE.

DnexTpocTaTHyecKas 3aluTa.

YCTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITIOCTOSIHHOM U MIEPEMEHHON EMKOCTH.



3aBUCHMOCTh  3JICKTPOEMKOCTH IIJIOCKOTO KOHJEHCAaTopa OT ILIOMIaJH
IIaCTUH, PACCTOAHUA MCIKAY HUMH U I[PIBJ'ICKTpH‘-ICCKOﬁ IMPOHUIACMOCTH.
DHePrus AEKTPUICCKOTO OIS 3apsHIKEHHOT0 KOHICHCATOPA.
3apsika v pas3psika KOHJICHCATopa 4epe3 Pe3nucTop.
Yuenuueckuit sxcnepumenm, nadopamopnvie padomol, NPAKMUKyMm. (C
MCNONb30BaHMEM LUMPPOBOro U aHa0roBoro obopyaoBaHMA LEHTPa «TOYKa
pocTa»)

OueHka cuj B3auMOJEHCTBUS 3apSyKEHHBIX TEI.

HaOmronenue npeBpanieHus 3Hepruy 3apsiKEHHOT0 KOHJEHCATOPa B SHEPTHUIO
W3JIy4YE€HUSI CBETOINO/A.

N3ydyeHne npoTekaHus TOKa B LEINN, COAEPIKALLIECH KOHIEHCATOP.

Pacnipenenenue pa3HOCTH NOTEHI[UAJIOB (HampsKEeHUS ) npu
MOCIIETIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue pa3psna KOHJIEHCATOPA YEPE3 PEIUCTOP.

Tema 2. Ilocmoannwlit 3.1eKmpuyecKuil mox.

Cuia toka. [TocTosIHHBIN TOK.

VYcioBusL CyleCTBOBaHUS ITOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McTOYHMKH
toka. Hanpsokenne U n O/1C €.

3akoH OMa [T y4acTKa LEMu.

DIEeKTpUUECKOe COITPOTHUBIICHUE. 3aBUCUMOCTh COITPOTHUBIICHUS
OJHOPOJHOIO MPOBOJHMKA OT €ro JUIMHBI M IUIOIIAAW MONEPEYHOTIO CEUYCHMUS.
VY 1enbHOE COMPOTUBIICHUE BEIIECTBRA.

[TocnenoBaTenbHOE, MAPAILICIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOIHUKOB.
Pacuér pa3BeTBi€HHBIX ekTpuueckux meneil. [Ipasuna Kupxroda.

PaGota snextpudeckoro Toka. 3akon [[xxoymns—JIeHna.

MOIIHOCTL 3JIEKTPUYECKOrO0 TOKa. TerioBas MOIIHOCTb, BbIAEHSAEMas Ha
pes3ucrope.

DOJIC m BHYTpEeHHEE COINPOTHUBJIIEHHWE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJTHOM (3aMKHYTOM) JJICKTPUYECKOM Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3aMbIkaHuE.

KonzgeHcarop B nienu noCTOSSHHOTO TOKA.

TexHuuecKkrue YCTPOWCTBA M TEXHOJIOTUYECKUE TMPOLECCHI: aMIIEPMETD,
BOJIETMETP, PEOCTAT, CYETUUK IJIEKTPUUECKOU IHEPTUU.

Hemoncmpauuu.

N3mMepeHune CUIIbl TOKa U HATIPSIKEHUSL.

HccnenoBanne 3aBUCMMOCTH CHJIbI TOKa OT HANpPSOKEHUS JJIsI PE3UCTOPA,
JIaMIIbl HAKaJIMBAHUS U CBETOMO/IA.

3aBUCUMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX MNPOBOAHUKOB OT JIJIUHBI,
IJIOIIAH TIOMEPEYHOr0 CEUYCHUSI U MaTepurala.



HccnenoBanrie 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsKEHUH.
[Ipssimoe uzmepenne DJIC. KopoTkoe 3aMbikaHHE TaIbBAHUYECKOTO 3JIEMEHTA
1 OIleHKAa BHYTPEHHET'O0 CONMPOTUBIICHHUS.
Cnioco0sl coeTMHEHUST NICTOYHUKOB Toka, D/[C Gatapeil.
HccnenoBanrie pa3HOCTH MOTEHIMAIOB MEXKAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IICITH.
Yuenuueckuii sxcnepumenm, nabopamopnsie pabomeul, npakmukym. (c
MCNONb30BaHMEM LUMPPOBOro M aHaIoroBoro obopyaoBaHuA LeHTpa «ToYKa
pocTa»)

HccnenoBanye CMEMIaHHOIO COCIMHEHNS PE3UCTOPOB.

W3mepeHne yaenbHoro COnpoTUBIICHUS IPOBOJHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKAa OT HANPSDKEHUS UL JIAMIIBI
HaKaJIUBaHMUS.

YBenuueHue npeena u3MepeHus aMmrepMerpa (BoJIbTMETpa).

N3mepenue D1C 1 BHYTPEHHETO COMPOTUBJICHUS HCTOYHHUKA TOKA.

HccnenoBanne 3aBucuMoctd DJIC raapBaHMUYECKOro 3JIEMEHTa OT BPEMEHHU
IPpU KOPOTKOM 3aMbIKaHUH.

HccenenoBanne pa3HOCTH MOTEHIHMAIOB MEXKAY MOJIOCAMU HCTOYHHKA TOKA
OT CHJIBI TOKA B IIEMH.

HccnenoBanne 3aBUCUMOCTH TTOJIE3HOM MOITHOCTHA MCTOYHHMKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toku ¢ paziuunvix cpeoax.

OJIEKTpUYECKAasi  MPOBOAUMOCTD  PA3JMYHBIX  BEIIECTB.  JJIEKTPOHHAA
MPOBOAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTH COINPOTUBIECHUS METAIOB OT
TeMriiepaTypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUYECKHM TOK B Bakyyme. CBOMCTBA 3IEKTPOHHBIX TYy4YKOB.

[TonynpOoBOIHUKHU. CoOcTBeHHas U IIpUMECHast MIPOBOJIUMOCTH
noJynpoBogHUKOB. CBoiicTBa p—n-nepexosa. [lomynpoBogHIKOBbIE TPUOOPHI.

DNEKTPUYECKU TOK B JJIEKTPOJHUTAX. DIEKTPOJIUTHYECKAs JUCCOIUALIUS.
Onektponus. 3akonsl Dapajes I AIEKTPOIH3a.

DJIEKTpUUECKUIT TOK B raszax. CaMOCTOSTEIbHBIA W HECAMOCTOSTEIbHBIN
paspsan. PazmuuHblie TUIIBI CAMOCTOSTENBHOTO paspsaa. Monnus. [Lnazma.

TexHn4eckrue yCTpOMCTBA M MPAKTHUYECKOE NPUMEHEHHE: Ta30pa3psiIHbIC
JaMIIbI, JJIEKTPOHHO-TTy4eBasi TpPyOKa, MOJYMPOBOJHUKOBBIE MPUOOPHI: JTUOI,
TpaH3UCTOp, (HOTOAUON, CBETOJIMOM, TalbBaHWKA, padUHUPOBAHUE MEJH,
BBITUIABKA aJTFOMUHMUS, SJIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTb CONPOTUBJIEHUS METAJIIOB OT TEMIIEPATYPHI.



[IpoBOAMMOCTE ANEKTPOJIUTOB.

3akoHbl 3ekTposm3a dapazes.

W ckpoBoii paspsia M IPOBOJAUMOCTb BO3yXa.

CpaBHEHHE IPOBOAMMOCTH METAJIOB U NIOJYIIPOBOJHUKOB.

OOHOCTOPOHHSSI MPOBOAUMOCTD JUO/A.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomel, npaKmuxym. (c

MCnonb3oBaHWEM LMGPOBOro 1 aHasorosoro 0bopyaoBaHMA LieHTpa « ToYKa
pocTa»)

HaOmronenue smexkTposusa.

N3mepenune 3apsiia OJHOBAIIEHTHOTO MOHA.

HccnenoBanue  3aBUCMMOCTH  COIPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEeMIEPaTypPHI.

CHsiTHE BOIBT-aMIIEPHON XaPAKTEPUCTUKH THOJA.

Pu3nyecKuil MPaAKTUKYM.

CrnocoObl u3MepeHus pU3NYECKUX BEITUYHMH C UCIOJIb30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AGCOJIOTHBIE U OTHOCUTEJIbHBIE TIOMPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEJIUYMH.
OneHka rpaHull MOrPENIHOCTEM.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TNPOBEpPKA MPEMJIOKEHHBIX THUMoTe3 (BbIOOp H3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKUH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYMY).

MexnpeameTHbie CBA3M.

N3yuenne kypca ¢usuku yrayonéHHoro ypoBHs B 10  knacce
OCYLIECTBIISIETCS C YUETOM COJEP>KATEIIbHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHUKH, OMOJIOTHUH, XUMUHU, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnule nOHAMUA, C6A3AHHbBIE C UIYUECHUEM MEMO008 HAYYHOZ0
nO3HaHUuA: SBICHHWE, HAay4yHbId (DaKT, rumoresa, (u3MUecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTH U3MEPECHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBast J1adbopaTopusl.

Mamemamuxka: peumieHue cucTeMbl ypaBHeHuMH. JluneitHass ¢yHKIuS,
napa6ozna, runep6ona, ux rpadpuku u cBoiicTBa. TpuroHomerpuyeckue QpyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
BekTophl 1 MX MPOEKIINU HA OCH KOOPJIMHAT, CJIOKEHHUE BEKTOPOB.

Buonozusa: mexanndeckoe JABUKEHHUE B KUBOUM mipupoae, nuddysus, ocmoc,
TEMJI000MEH >KMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKpYKAroUIel cpeisl,
yTHUIM3alus OHMOOPraHMYECKOTro TOIUIMBA JJisi  BBIPAOOTKH  «TEIJIOBOW» U
AIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJICHUS B PUPO/IE,
ANEKTPUUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.



Xumua: NUCKPETHOE CTPOEHUE BEILECTBA, CTPOEHUE AaTOMOB WU MOJIEKYJI,
MOJIb BEIIECTBA, MOJIIpPHAs Macca, IOJIYyYEHHUE HAaHOMATEpHAJIOB, TEIUIOBbIE
CBOMCTBA TBEPIBIX TN, KUIKOCTEU U ra30B, )KUAKUE KPUCTAIUIbI, FICKTPUUECKUE
CBOMCTBa METAJIJIOB, DJIEKTPOJIMTHYECKAs JUCCOLMAIINS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOITHSI.

TI'eozpaghua: BnaxxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodbpa3oBaHre ABMKCHUN C HCIONb30BAaHHEM MEXaHH3MOB,
y4€T CyXOro U JKHUJIKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUU
(KpOHILTEHH, peméTyarble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPAaHEHUS
MEXaHUKU B TEXHUKE (TUPOCKOI, BOJOMET W JPYTHUE), JABUTATE]Ib BHYTPEHHETO
cropaHwusi, mapoBasi TypOuHa, OBITOBON XOJOIWIBLHUK, KOHIUIIUOHED, TEXHOJIOTHH
MOJYYEHUS] COBPEMEHHBIX MATEpHaJIOB, B TOM YKCJIE HaHOMATEpHaJioB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3allluTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
ra3opas3psiiHbIC JIAMIIbI, TTOJTYITPOBOTHUKOBBIE TPUOOPHI, TaJIbBAHUKA.

11 KVIACC

Paznen 4. DiaekTrpoauHaMuKa.

Tema 4. Maznummnoe no.e.

B3anmoneiicTBUEe TOCTOSHHBIX MAarHUTOB W TNPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHuomn cynepno3unuu
MarHWTHBIX TOJIEN. JINHUM MarHUTHOW MHAYKIIUU.

MarnutHoe 1oJie MPOBOAHUKA ¢ TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cunia Amnepa, e€ HanpaBJIE€HUE U MOJTYJIb.

Cuna Jlopennua, e€ HanpaBjiaeHUE U MOYIb. JIBH)KEeHUE 3apsKEHHOM YacTHUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

MaruautHoe nosne B BeuiectBe. DeppoOMarHeTUKH, apa- U TUaAMarHeTHUKH.

TexHu4eckrue yCTpOMCTBA M TEXHOJOTHUYECKUE IMPOLECChl: MPUMEHEHUE

ITOCTOSIHHBIX MAarHuTOB, AJIEKTPOMAarHuTOB, TECTEP-MYJIbTUMETP,
AJIEKTPOJBUTATENH SIKOOHM, YCKOPUTEIH dJIEMEHTAPHBIX YACTHIL.
Hemoncmpayuu.

KaptuHa 7uHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJIOCOBOTO U
M0JIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KaptrHa TMHUI MarHMTHOM MHIYKIMH IOJIA JJIMHHOIO NMPSIMOT0 IIPOBOJIHUKA
Y 3AMKHYTOI'O KOJIBLIEBOTO IIPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumozencTere 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JHevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

Habnronenue nBM>KEHMS MMy4YKa 3JEKTPOHOB B MAarHUTHOM ITOJIE.



[TpuHIMn JNEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npubdopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.
Yuenuueckuii sxcnepumenm, nadbopamopnsie pabomul, npaKkmuxym. (c
ncnonb3oBaHMeMm LMbpPOBOro 1 aHanorosoro obopyaoBaHUA LeHTpa « ToYKa
pocTa»)

HccnenoBanre MarHUTHOTO TOJIS1 TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOMCTB eppOMarHeTHUKOB.

HccnenoBanne NeMCTBUSI MOCTOSSHHOTO MarHWTa Ha PpaMKy C TOKOM.

N3mepenne cuibl Amrepa.

N3y4eHne 3aBUCUMOCTH CHIIBI AMIIEpa OT CHJIBI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIMU HA OCHOBE U3MEPEHUS CUIIbI AMIIEpa.

Tema 5. dnexkmpomazHumnas uHOYKyu.

SIBeHMe ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHOM
naaykuun. JOJIC wHAyKnuu. 3aKOH 3JIEKTPOMAarHUTHOM uWHaykuun Papanes.
Buxpesoe anekrpuueckoe nozue. Toku Pyko.

OJC uHAYKUMM B NMPOBOJHUKE, NBUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJie.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTH B II€MH TOCTOSHHOTO TOKA.
Srnenne camonnaykuuu. IJ1C caMOUMHIYKIUN.

DHeprvs MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuyeckue yCTPONCTBA W TEXHOJOTMYECKHUE MPOIECChl: MHAYKIIMOHHAS
MeYb, COJICHOU/I, 3aIIUTa OT JICKTPU3ALMU TEJ MPU JABUKEHUU B MATHUTHOM MOJIE
3eMIIH.

Hemoncmpauuu.

HaGmronenue siBfieHust 3JIeKTPOMArHUTHOM UHAYKITUH.

Hccnenoanne 3aBucumoctd OJIC MHAYKOIMM OT CKOPOCTH W3MEHEHUS
MAarHuTHOTO MOTOKA.

[IpaBuno Jlenua.

[Tanenue MarauTa B alFOMUHUEBOM (MEIHOM) TpyoOe.

SIBneHre CaMOMHIYKIIUH.

Hccnenosanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH M3MEHEHUS
CUJIBbI TOKA B IEIH.

Yuenuueckuit sxcnepumenm, nadbopamopnsie pabomut, npakmuxym. (c
MCNONb30BaHMEM LMPPOBOro U aHanorosoro obopyaoBaHMA LEeHTpa «ToYKa
pocTa»)

HccnenoBanue sBIEHUS 3JICKTPOMAarHUTHON MHIYKIWH.



OnpeneneHne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUSI CAMOUHYKIIUH.

COopka MOJIeTu JIEKTPOMArHuTHOTO TeHepaTopa.

Pa3nea 5. KoJsie0anus v BOJIHBI.

Tema 1. Mexanuueckue Koyedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUS.

["apMonunyeckue koneOaHus. KnHemarnueckoe U JUHAMHUYECKOE OIMCAaHUE.
DHepreTUYEeCcKoe ONMKMcaHue (3aKOH COXPAHEHHS MEXaHWYecKOi sHepruu). BriBoj
JUHAMUYECKOTO OMUCAHUs TAPMOHUYECKUX KOJIeOaHUM U3 UX IHEPreTUYECKOro U
KMHEMAaTUYECKOTO OTTUCAHUS.

Amimutyga u ¢aza xonebanuil. CBsI3b aMIUTUTYIbl KOJEOAHUIN HCXOTHON
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHUM €€ CKOPOCTH U YCKOPEHHUSI.

[lepmon u uacrora konebanwil. Ilepron Manmbix CBOOOAHBIX KOJEOAHMIA
MaTeMaTU4YecKoro MasaTHuka. llepuos cBOOOAHBIX KOJIEOAHUN TPYKUHHOTO
MasiTHUKA.

[Tonsarue o 3aTyxarwmux kKojaedanusx. BeiHyk/1eHHbIE KOeOaHus. Pe3oHaHc.
Pe3sonancHass kpuBasd. BimsHue 3aryxaHWss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHUS.

TexHuyeckne ycTpoucTBa U TEXHOJOTMYECKHUE MPOLIECChl: METPOHOM, Yachl,
Kaudelld, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuck K0e0aTeTLHOTO ABUKCHHUS.

HabGmronenne He3aBUCUMOCTH TIEpUOJIa MAJIbIX KOJIieOaHWil rpy3a Ha HUTU OT
aAMILUTATYIBI.

HccnenoBanue 3aTyXxaromux KojaeOaHuid U 3aBUCUMOCTH TIEPHOJ1a CBOOOTHBIX
KOJICOAHHI OT COMPOTUBIICHHUS.

HccnenoBanne koyiebaHWW Tpy3a Ha MACCUBHOM TMPYKHHE C IEJbIO
dbopmupoBaHUs MPEACTaBICHUIN 00 HACATbHON MOIENN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUS SHEPIUU NP KOJICOAHUSIX Tpy3a Ha MPYKUHE.

HccnenoBanrie BEIHYXICHHBIX KOJIEOAHUIM.

HaOGmronenue pezoHanca.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomot, npaKmMuKym. (c
MCNONb30BaHMEM LMPPOBOro U aHanorosoro obopyaoBaHMA LEeHTpa «ToYKa
pocTa»)

W3mepenne mnepuoga CBOOOTHBIX KOJICOAHWNW HUTSHOTO W TPYKHUHHOTO
MAasITHUKOB.

N3ydeHne 3aKOHOB JIBUKEHUS TeJIa B XOJIe KOJeOaHU Ha yIIpyroM MojBece.

N3ydeHne NBUKEHUSI HUTSIHOTO MasgTHUKA.

[IpeoOpa3zoBanue SHEPTUN B IPYKMHHOM MAasITHHUKE.



HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHHiA.

HccnenoBanrie BEIHYKICHHBIX KOJIEOAHUI.

Tema 2. Inexkmpomaznumnuole Kojiedanus.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ujeabHOM KosiebaTenbHOM KOHType. ®Dopmyna Tomcona. CBsA3b aMILTUTYIbI
3apsiia KOHJEHCAaTopa ¢ aMIUIUTYI0M CUITBI TOKa B KOJIeOaTeIbHOM KOHTYpE.

3aKOH COXpAaHEHUs SHEPTUH B UACATBHOM KOJEOATEIbHOM KOHTYPE.

3aTyxaronme 3JIEKTPOMArHUTHBIE KOJIeOaHMUsI. Brinyk1€HHBIE
AIIEKTPOMATrHUTHBIE KOJIEOAHUSI.

[lepemeHHBII TOK. MOIIHOCTh TEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEHCTByIONIEEe 3HAUYCHHWE CHJIBI TOKAa W HANpsOHKEHHUS MpH pa3indHoi (opme
3aBUCUMOCTH IEPEMEHHOIO TOKA OT BPEMEHH.

CHHyCOMIAIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJIEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LIE€NM CHUHYCOWJAIBHOIO IEPEMEHHOIO TOKa. PEe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiii  TpancopmaTop. Ilpom3BoacTBo, mnepepadya W NOTpeOJICHHE
ANEKTPUYECKON SJHEPTUH.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AJIEKTpodHepruu. Kynbrypa
VICITOJIB30BAHUS MJIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHruecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKHI
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TMHUM JIEKTpOIepeiay.

Hemoncmpauuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCHUMOCTB YaCTOTBI CBOOOHBIX KOJIEOAHUHM OT MUHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOaHU.

['eneparop He3aTyXalOMUX JIEKTPOMATrHUTHBIX KOJICOaHUI.

Mopesnp 3IeKTPOMAarHuTHOTO TE€HEPATopA.

BbIHyX/I€HHbIE CUHYCOUJabHbIE KOJICOaHUSI.

Pe3uctop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHAEHCATOPA.

VY CTpoiicTBO U MPUHIUI AEUCTBUS TpaHCPOopMaTopa.

Monenb TMHUY 3JIEKTpONEpeiayu.

Yuenuueckuit sxcnepumenm, nadbopamopnsie pabomut, npakmuxym. (c
ncnonb3oBaHMeM LMbPOBOro n aHanorosoro obopyaosaHMA LeHTpa «Touka
pocTa»)

N3yuenue tpancpopmaropa.



HccnenoBanre NMEPEMEHHOTO TOKa 4YEpe3 MOCIEHOBATENbHO COEIUHEHHBIE
KOHJIEHCATOp, KaTylIKy H PE3UCTOP.

Habnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanuie paboThl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. MexanuuecKkue u 31eKMPOMAZHUNIHbBLE GOJIHDL.

MexaHudeckue BOJHBI, YCJIOBHS HUX pacnpocTpaHeHus. llomepeunsie wu
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pAacHpOCTpPAHEHHS W JIJIMHA BOJIHBI.
CpoiicTBa MEXaHUYECKHUX BOJH: OTpa)kKeHHE, MpeoMJICHUE, MHTephepeHIus U
nudpaxims.

3Byk. CkopocThb 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[ITymMoBO€ 3arps3HEHUE OKPYIKAOLIEH CPEIbI.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTaNMs BEKTOPOB B 3JIEKTPOMAarHMTHON BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX ~ BOJH:  OTPaXEHWE,  IPEIIOMIICHHE,
noJisipu3anys, HHTepdepeHuns u qudpakuus.

[IIkana 31eKTpOMarHUTHBIX BOJIH. [IprMeHeHHEe 3JIEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMIIBI pagUOCBA3H U TeNeBUACHUA. Paguonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAIOIIEH CPEIbl.

TexHuuecKkue YCTpONCTBa M MNPAKTUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
MHCTPYMEHTBHI, pajiap, paauonpuéMHHUK, TEIEBU30p, aHTeHHA, Tenepon, CBU-neusb,
yJIBTPa3BYyKOBasl JUArHOCTHUKA B TEXHUKE U MEIULIMHE.

Hemoncmpauuu.

OO0pazoBaHue 1 pacpOCTpaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

Koneobmomieecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

Habmroienue oTpakeHus: U NpeioMIICHUSI MEXaHUYECKHUX BOJIH.

Hab6mronenue natepdepennnu u audpakiini MEXaHUIECKUX BOJIH.

AKyCTUYECKUMN PE30OHAHC.

CBoiiCcTBa yibTpa3ByKa U €ro NpUMEHEHNE.

HabGntogenue cBsI3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOW KoJjeOaHuH.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX  BOJIH: OTpa)keHue,
npesioMJIeHUE, MoJspu3auus, Audpakuus, HHTephepeHIus.

O6HapyxeHue nHPpaKpacHOTO U yIbTPAPUOTIETOBOTO U3ITYUCHUH.

Yuenuueckuit sxcnepumenm, nadvopamopnsvie pabomut, npakmuxym.(c
ncnonb3oBaHMeM LMbPOBOro n aHanorosoro obopyaosaHMA LeHTpa «Touka
pocTa»)

N3ydenne napameTpoB 3ByKOBOM BOJIHBI.



N3ydeHne pacnpocTpaHEHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpssMOIMHEWHOE pacHupOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyu csera.
To4eyHbIl HICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHuit B
wiockoM 3epkane. Cdepudeckue 3epkana.

[IpenomneHue cBeTa. 3aKOHBI MPEJIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTEINb
npeiaomiieHus. OTHOCUTENBHBIN MMOKa3aTellb NpesioMiieHUs . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH INPU IMEPEXOAE MOHOXPOMATHYECKOTO CBETA
4yepe3 rpaHully paszfena IByX ONTUYECKUX CPE/l.

Xon myueit B mpusme. [ucnepcus cBera. CIoXHBIM cOCTaB O€JIOro CBeTA.
IIBeT.

[TomHoe BHyTpeHHEee oTpaxkeHue. l[IpenenpHblii yroy MmojHOro BHYTPEHHETO
OTPAKECHMUS.

ColOuparomie U pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPAcCTOSIHUSL TOHKOW C(EpUYECKON JIMH3bI OT €€ IeOMETPUU U OTHOCHTEIHLHOIO
MOKA3aTes MPETOMIICHUS.

dopmysia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

Xoa Jyya, NMPOWEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuueckor ocu. IlocTpoeHne wH300paXeHU! TOYKM W OTpe3Ka NpsIMOM B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTtuyeckue mpubopsl. Paspemaromas crnocoOHOCTh. ['1a3 kak onTuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. WuTepdepenuns cBeta. KorepeHTHbIE HCTOYHUKH.
YcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepsl KiiacCMYECKHX
UHTEP(DEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
[JIaBHBIX ~MAaKCMMyMOB TIpM MaJA€HUM MOHOXPOMATHYECKOIO CBE€Ta Ha
TU(PAKIIMOHHYIO PEMIETKY.

[Tonmsapu3zanus ceera.

TexHuueckue yCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLECCHl: OYKH, JIyIa,
nepuckorn, Qortoamnmapar, MUKPOCKOI, MPOCKIIMOHHBIN armapar, MPOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanre NpeioMIIEHUs CBETA.



HabnrogeHnue noJHoro BHyTPEHHEro OTpakeHus. Mozesb CBETOBOJA.
HccnenoBanre xoJa CBETOBBIX ITyYKOB 4Yepe3 IUIOCKOMapauieNbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mojenu MUKpPOCKOIIA, TEJIECKOIIA.

Hab6mronenune naTepepeHinm cBera.

HaOmroaeHne 1BETOB TOHKUX IUIEHOK.

HabGmronenune nudpakiuu cBera.

N3ydenne nudppakiiMOHHON PeIETKH.

HabGmronenne nudpakiilmOHHOTO CIIEKTpa.

HaGnronenue nucnepcuu cBera.

HaOmnronenue nosisipuzaiiuu cBeTa.

[IprumeHeHue TOISAPOUIOB I U3YUECHHUS] MEXaHUYECKUX HaNPSHKECHUM.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomul, npakmukym. (c

MCNONb30BaHMEM LMPPOBOro U aHasnorosoro obopyaosaHuA LeHTpa «ToYKa
pocTa»)

N3MepeHune noka3aress npesioMJICHUs CTEKIIa.

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

N3mepenne poKyCHOTO pacCTOSIHHS pacCEUBAIOIINX JIUH3.

[Tomyyenue n300pakeHusi B CUCTEME U3 IUIOCKOTO 3epKaJia U JIMH3BI.

[Tonydenne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

HaGmonenune nudpakuuu, nuHTEpGEpEeHIIUN U TMOJISIPU3aIUU CBETA.

N3ydenne noyisipu3alvii CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenue nHTEpPEpEeHIINH JIa3epPHOTO U3TyUYCHUS HA IBYX IIETISX.

HaGmronenue aucnepcum.

Habmronenue u ucciegoBanue qu(ppakiimOHHOTO CIIEKTpa.

W3mepenue IMHbI CBETOBOW BOJIHBI.

[TomydyeHune criekTpa U3ITy4YEHHUS] CBETOAMO/A MPU MOMOIIHM AUGPAKITMOHHOM
PELIETKMU.

Paznesn 6. OcHOBBI CIeIHAJIBHON TEOPHUH OTHOCUTEIHLHOCTH.

['paHnibl  NPUMEHUMOCTH  KJIaCCMYECKOW  MexaHuku.  [locrymartsl
CIEIUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  mHTepBai.  [IpeoOpazoanusi  Jlopenna.
YcnoBue npuuuHHOCTH. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMeJJICHUE
BPEMEHH U COKpAIlEHUE JTUHBI.

DHEPrusi U UMIYJIbC PEISTUBUCTCKON YaCTHIIBI.



CBs13b MaccChl C SHEPruer U UMIYJIHCOM PEISITUBUCTCKON YaCTHUIIbl. DHEPrus
MTOKOS.

TexHuyeckre YCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
NPUEMHUKH, YCKOPUTEIHU 3apsSXKEHHBIX YaCTHII.

YyeHndyeckuit SKCIIEpUMEHT, J1a00paTOpHbIE PaObOThI, MPAKTUKYM.

OnpeneneHue UMIyJbCa W DSHEPIUM  PEIATUBUCTCKUX 4acTll (1O
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM IT0JIC).

Paznen 7. KBantoBasi pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TeIIOBOE M3IIydYeHHE (M3JIydeHHe aOCONIOTHO YE€PHOTO Tena).
3akoH cMmemnienus: Buna. 'unore3a [1nanka o kBaHTax.

@DOoTOHBI. DHEPTHUS U UMITYJILC (POTOHA.

®orordpdext. Onpitel A. I'. CroneroBa. 3akonbl hoToddPdekrra. YpaBHeHHE
OuinmrenHa 1 oroaddexra. «KpacHas rpanuna» Goroaddekra.

JlaBnenue cBeta (B YACTHOCTHM, [aBJIGHHE CBeTa Ha a0COJIIOTHO
MOTJIOMIAONIYI0 M aOCOJIIOTHO OTpaXkarolrylo moBepxHocTh). OmbiTel 1. H.
JleOenena.

BousiHoBBIE cBOMCcTBA yacTull. Bosnbl ne bponns. lnuna BonHb! 1e bpoiiis u
pasMmepbl  00NaCTH  JIOKAJIM3AIMU  JBWXKYIIEWcss dactuiibl. KopmyckyJspHo-
BOJTHOBOU ayanu3M. Jludpakius 3JeKTpOHOB Ha KpHUCTalIax.

Cneunduka nzmepenuii B Mukpomupe. COOTHOUIEHUSI HEONPENEIEHHOCTEN
['eiizenbepra.

TexHuueckre yCTpOWCTBA W TEXHOJIOTHUYECKHUE ITPOLIECCHI: CHEKTPOMETD,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOJUOI.

Jemoncmpayuu.

®doTo3(dQdeKT HAa YCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEITHET0 (poTodddekTa.

HccnenoBanre 3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadvopamopnsie pabomut, npakmuxym.(c
MCNONb30BaHMEM LMPPOBOro U aHanorosoro obopyaoBaHMA LEeHTpa «ToYKa
poCTa»)

HccnenoBanme Gorope3ncTopa.

N3mepenue nocrosinnoi [lnanka Ha ocHOBe uccienoBanus hotodddexra.
HccnenoBanre 3aBUCHMOCTH CHITBI TOKA Y€pe3 CBETOINO OT HAIPSKCHHS.
Tema 2. Dusuka amoma.



OneITEl IO MCCIEAOBAHUIO CTpoeHus atoma. [lmanerapHas monens aroma
Peszepdopna.
[Toctynatel bopa. M3nyuenue u nornomienue GOTOHOB MPH MEPEX0JIe aToMa
C OJTHOTO YPOBHS SHEPTUU HA JAPYTOU.
Bune! ciektpoB. CniekTp ypoBHEH SHEPTUU aTOMa BOJIOPOJA.
CnoHTaHHOE U BBIHYKJICHHOE U3yueHue cBeta. Jlazep.
TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHaJIn3 (COEKTPOCKOI), Ja3ep, KBAHTOBBII KOMITBIOTE.
Hemoncmpauuu.
Mopens onbita Pezepdopaa.
HabGnronenue JIMHEHYaThIX CIIEKTPOB.
Y CTpOMCTBO M AENCTBUE CUETUMKA HOHU3UPYIOIIUX YACTUL.
Omnpenenenue JIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.
Yuenuueckuit sxcnepumenm, nadbopamopnsie pabomut, npakmuxym. (c
ncnonb3oBaHMeMm LMbpoBOro n aHanorosoro ob6opyaoBaHMA LEeHTPa «ToYKa
pocTa»)

HabGmronenue muHEYaTOro0 CriekTpa.

HccnenoBanne CreKTpa pa3peKEHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocrosinHoi Punbepra.

Tema 3. Dusuka amomHO20 A0PaA U I1EMEHMAPHBIX YACMUY,

Hyxnonnas moxens siapa [eiizenOepra—lBanenko. 3apsia siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTh. Aubda-pacnaa. DNEKTPOHHBIM M TO3UTPOHHBIM OeTa-
pacnaj. ['amMa-u3mydeHue.

3akOH paAUMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBoiicTBa MOHHU3UPYIOUIETO M3Ty4YCHHs. BiusHUE paIMOaKTUBHOCTH Ha >KUBBIE
opranu3mMbl. EcrecTBeHHbli PoH n3inydenus. JJozumerpusi.

DHeprus CBA3U HYKJIOHOB B sAjipe. Saepubie cuibl. Jlepekt Macchl siapa.

SAnepnsie peakuun. Jlenenue u cuates saep. AnepHsie peaktopsl. [Ipodiaemsr
YIPaBIsIEMOr0 TEPMOSIIEPHOTO CHUHTE3a. OJKOJOTUYECKUE aCMeKThl Pa3BUTHUS
AIEPHON IHEPTETUKHU.

MeTtonpbl perucTpaiuy U UCCIEAOBAHUS FJIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAJIbHBIE B3aMMOJCUCTBUA. bDapuOHBI, ME30HbBI U JIENITOHBI.
[IpencraBnenne o CtangapTHoi Mojaenu. KBapk-ritooHHas MOJENb aApPOHOB.

@uzuka 3a npenenamu CrangapTHo mozaenu. TéMHas Marepus U TEMHas
SHEprusl.

EauHcTBO Qu3nyueckoil KapTUHBI MUPA.



TexHn4ecKkre yCTpOUCTBA U TEXHOJIOTHYECKHUE MPOLIECCHL: JO3UMETP, KaMepa
BuiibcoHa, SAEpHBIA  peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAsI TOMOTpadusl.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npakmukym. (c
Mcnonb3oBaHMEM UMPPOBOro U aHanorosoro obopyaoBaHMA LEeHTpa «ToYKa
pocTa»)

HccnenoBanne TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanne painoakTUBHOTO (hOHA C UCIIOIb30BAaHUEM JIO3UMETPA.

N3yuyenune noriomeHus 0eTa-4acThIl aTFOMIUHUEM.

Pa3nen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPUZUKH.

DOtanbl pa3BUTHUS acTpoHOMUU. [IpukiiagHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHOMHH. [IpMEHHMOCTh 3aKOHOB (U3MKK JUIsI OOBSCHEHHUS IPUPOJIBI
KOCMHYECKHUX 00BEKTOB.

Metonbl acTpOHOMHUYECKHX HCcaeqoBaHUNA. (COBpPEMEHHBIE ONTUYECKUE
TEJIECKOTIBI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHass aCTPOHOMHUS.

Bun 3B&3mHoro neba. Co3Be3ausi, spkue 3BE3JBI, IUIAHETHI, MX BHJIMMOE
JIBIKCHHE.

CosHeyHast cucrema.

Counnne. ConmHeuHast akTUBHOCTb. McTouHuK sHeprun CoHIA U 3BE3I.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[narpamMmmMa «CreKTpaabHbIi KjIacc —
CBETUMOCTB». 3BE3/BI TJIABHOM IIOCJIEIOBATEILHOCTH. 3aBHUCHMOCTb «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIC MPEJACTABICHUSI O MPOUCXOXKACHUU U 3Botonu ConHua u
3BE31. DTanbl )KU3HH 3BE3I.

Mineunsiii IlyTe — Hama I'amaktuka. Ilomoxenune m aBwxkeHue CoiHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajlakTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06sa. Paz0oeranue rajiakTuk.
Teopus bonporo B3psiBa. PeMKTOBOE U3ITyUYEHHE.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnple mpo0iieMbl aCTPOHOMUH.

Yuenuueckue nabnrwoenus.

HaOmronenus 3BE3mHOr0 HebOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIB30BAaHUEM
KOMITBIOTEPHBIX TPUIOKECHUHN ISl OTPEICIICHHS TTOJIOKCHHS HeOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEepHOro MoJylmiapusi U sIpKue
3BE3ILI.

HaGmonenuss B Teneckon JIyHbl, TIaHET, TYMaHHOCTEH U 3BE3IHBIX
CKOIUICHUH.



du3nyecKkuii NPaKTUKYM.(C MCNOb30BaHMEM LMPOBOro U
aHanorosoro obopyaosaHua LeHTpa «TOYKa pocTa»)

CnocoObl u3MepeHus pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM aHAJIOTOBBIX
U HU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AGCONIOTHBIE U OTHOCUTEJIBHBIEC TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BETUUHH.
O1ieHKa rpaHUI] TOTPEUTHOCTEN.

IIpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, NPOBEpKAa MPEAJIOKEHHBIX THUMNoTe3 (BbIOOp U3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  paslenax «YUYEHHYECKUH  DKCIIEPUMEHT,
nabopaTopHbIE pabOThI, MPAKTUKYMY).

Oo6o01maoIee MOBTOPEHUE.

O0o061eHne u cucTeMaTH3alus CoAep KaHUsl pa3ienoB Kypca «MexaHukay,
«MonekynspHas pu3nKa U TEPMOJUHAMUKA», «DIEKTpoAuHaMUKay, «Konebanus
U BOJHBD, «OCHOBBI CIHEIUAIBbHOW TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBad
busnKa», « IEMEHTbl ACTPOHOMHH U ACTPOPUZUKIY.

Ponp ¢usuku W acTpOHOMUM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIbHON M ATHUUYECKOH chepax NedaTeIbHOCTH YeI0BEKa, poJib U MECTO (PU3UKH
Y ACTPOHOMMH B COBPEMEHHOM HAyYHOW KApTHHE MUPA, 3HAYCHUE ONMCATEIBHOM,
CUCTEMATU3UPYIOUIEH, OOBSICHUTEIIBHOM W  MPOTHOCTHUYECKOW  (DyHKIIMIA
(bu3nyeckoil Teopuu, poJib GU3NUECKON TEOpUU B (POPMUPOBAHUH MPEACTABICHHIMA
0 (¢u3NUYeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KapTUHBI MUpPA B 00OIIEM psTY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEACTABICHNI O IPUPOJE.

MesknpeaMeTHbIE CBS3H.

N3yuenne kypca ¢usuku yrayOonéHHoro ypoBHs B 11 knacce
OCYUIECTBIISIETCS C YUYETOM COJIEP KATEIIbHBIX MEKIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemuvie NOHAMUSA, C6A3AHHbBIE C U3YUEHUEM MEMOO08 HAYUHOZ20
nO3HaHuA: SBICHWE, HAay4yHbId (aKT, rumotesa, (u3MUecKas BEIUYMHA, 3aKOH,
TeopHs, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HW3MEpPEHHUE,
MOTPEUTHOCTH U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, [T POBas 1ad0paTOpHsl.

Mamemamuka: pEUWICHUE CUCTEMBI YPaBHEHUW. TpUTOHOMETpPUUYECKHUE
(GYHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJ1€CTBO. BEKTOphI M MX MPOEKIUU HA OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX (QyHKUMNA. [Ipu3Haku mNOMOOMSI TPEYrOJILHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp U 00bEMa Tell.

Buonozua: >nexktpuueckue SBJICHHUS B JKUBOM NpuUpojie, KosieOaTelbHbIE
JBWKEHUS B JKMBOM THPHUPOJE, SKOJOTMYECKHE PUCKHM TPH MPOU3BOJCTBE
ANIEKTPOIHEPTUH,  DIIEKTPOMArHUTHOE  3arpsi3HEHHE  OKPY’)KaloIIew  cpeasbl,



yJIbTPa3ByKOBas JMArHOCTMKAa B MEIWLMHE, ONTUYECKHE SBJIEHUS B JKUBOU
IpUPOJE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTypa TBEPABIX
T€J1, MEXaHU3Mbl OOpPa30BaHMsI KPUCTAUIMYECKON PpEIIETKH, CHEKTPAJIbHBIN
aHaJIn3.

I'eocpagpua: marHuTHBIE TIONIOCa 3€MJIM, 3aJ€KH MAarHUTHBIX Py,
dboTochEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocua: TpPUMEHEHUE TOCTOSHHBIX MAarHUTOB, JJIEKTPOMAarHuTOB,
3JIEKTPOJIBUraTeNb SIKOOM, reHepaTtop MEPEeMEHHOTO0 TOKA, MHIYKIUOHHAs Ieyb,
JVHHUM 3JIEKTpoIlepeaay, 3JIeKTPOABUTATENb, pajaap, PaIuoNpuEMHUK, TEIEBU30D,
anTenHa, teiepoH, CBY-meuyb, ynpTpa3ByKOBas JIHArHOCTHUKAa B TEXHHKE,
IIPOEKIIMOHHBIN anmnapar, BOJOKOHHAsI ONTUKA, COJIHEYHAsl OaTtapes, CIyTHUKOBBIE
NPUEMHUKH, JICpHAs JHEPreTUKA U DKOJIOTMYECKUE aCIIEKTHI €€ pa3BUTHS.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yJbTaThbl OCBOCHHS YyueOHoro mnpeamera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEeHHe >KHU3HEHHOTO
OIBITA U OIBITA JAEATEIBHOCTU B IPOLIECCE peaM3alid OCHOBHBIX HaIIpaBJICHUHN
BOCIIUTATENBHOU JESITENBHOCTH, B TOM YHCIIE B YACTH:

IrPa’KIAHCKOI0 BOCIIMTAHMSA:

e C)OPMUPOBAHHOCTH I'PAKTAHCKON MO3UIMU OOYHAOIIETOCsl KaK aKTHBHOIO
Y OTBETCTBEHHOTO YJI€HA POCCUMCKOIO OOIIECTBA;

e IPUHATHE TPAAUIMOHHBIX  OOIIEYEIOBEUECKMX TIYMAaHHUCTHYECKHX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTHb BECTH COBMECTHYIO JIEATEIBHOCTh B MHTEPECAX TPAXKIAHCKOIO
o0miecTBa, y4yacTBOBaTb B CaMOYIpaBICHMM B 00pa3oBaTeIbHOM
OpraHu3aluy;

e YMEHHE B3aUMOJICUCTBOBATH C COLMATIbHBIMU UHCTUTYTAMU B COOTBETCTBUU
C UX (PYHKIMSMU U HA3HAYEHUEM;

¢ TOTOBHOCTH K TYMAHUTAPHOU U BOJIOHTEPCKOU IEATENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOPMHUPOBAHHOCTD POCCUHCKOM rpakIaHCKOU UIECHTUYHOCTH,
NaTPpUOTU3MA;

¢ [IECHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSAM
POCCHICKUX YUEHBIX B 00J1acTU (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

o c(hOpMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUYECKOTO TOBEICHUS;

¢ CIIOCOOHOCTh OILICHUBATh CUTYalUI0 U NPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHME JTUYHOTO BKJIA/1a B MIOCTPOCHHUE YCTOMYMBOIO OYIyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

¢3CTETUYECKOE OTHOLIEHHE K MHpPY, BKJIKOYAsg JCTETUKY HAy4HOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



e IHTEPEC K Pa3IUYHBIM c(hepaM mpodecCHOHATBHONU NEATeTbHOCTH, B TOM
YUCJI€ CBS3aHHBIM C (U3NKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymaymiel mpodeccuu B peain30BhIBaTh COOCTBECHHBIC
KU3HEHHBIC TIJIaHbI;

¢ TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO H CaMOOOpa30BaHUIO B 001acTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HM.

IKOJIOTHYECKOT0 BOCITUTAHUSA:

e chOpMHUPOBAHHOCTH JKOJOTHYECKON KYJIBTYPBI, OCO3HAHHE TJI00aIHHOTO
XapakTepa dKOJOTHIECKHUX TPodIIem;

o IJITAHUPOBAHUE W OCYIIECTBICHUE JEHCTBUII B OKpYyXKalIeH cpene Ha
OCHOBE 3HaHUS IIEJIeH YCTOMYMBOTO Pa3BUTHUS YEIOBEUECTBA;

e PAaCITUPEHHUE ONBITA ACATEIBPHOCTH JKOJIOTMYECCKOW HAIPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

LHEHHOCTH HAYYHOTO MO3HAHUS:

e COPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO pa3BUTHS (DU3UICCKON HAYKH;

e OCO3HAHHWE IIEHHOCTH HAYYHOW JEATEIBHOCTH, TOTOBHOCTH B IIpOIIECCE
U3y4YeHUs: (PU3MKH OCYIIECTBISATH IMPOEKTHYIO M HUCCIEI0BATEIBCKYIO
NeSATEeIbHOCTh UHIUBUIYATIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
e CAMOCTOSITEILHO  (hOpMyJIMpOBaTh M aKTyaJU3UpOBaTh  MPoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
e OTIPENETISATh IIEIM JEATENbHOCTU, 3aJaBaTh MapaMeTpPbl U KPUTEPUH UX
JIOCTUKEHUS,
e BBISIBJIATH  3aKOHOMEPHOCTHM U TMPOTUBOPEUYUST B PACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;
e pa3pabaThIBaTh TUIAH PEIICHUS] MPOOJIEMBbI ¢ yYETOM aHaIM3a MMEIOIIUXCS
MaTepUAJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
¢BHOCUTb KOPPEKTHUBBI B  JIE€ATEJIIBHOCTh, OIICHUBATh COOTBETCTBHUE
pPE3YJbTATOB LIEJISIM, OLICHUBATH PUCKHU MOCIEACTBUN IEITENHHOCTH;
e KOOPAMHUPOBATh M  BBHINIOJHATH PabOTy B  YCJIOBHSIX PEATBHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,
e Pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Bba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
e BJIQJIETh HAy4YHOW TEPMHHOJOTHEH, KIIOUYEBBIMU MOHSITUSMH U METOJAMHU
buznueckoil HayKu;



e BJIAJIETh HaBbIKAMH YYEOHO-UCCIEA0BATENBCKON U MPOEKTHOM ESITEIbHOCTU
B 007acTH (U3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIEHOMY
MOWCKY  METOJOB  pemieHus  3agad  (U3MYECKOTO  COJAEpIKaHHUA,
IPUMEHEHHUIO Pa3IMYHbIX METOJ0OB IO3HAHNUS;

*BJIQJIETh BHJAMU JAEATEIBHOCTH IO IIOJYyYEHHUIO HOBOIO 3HAHMS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyalusiX, B TOM YHCJI€ MPH CO3JaHUU Y4YEOHBIX MPOEKTOB B 00JIaCTU
bu3uKy;

* BBISIBJISITh IIPUUMHHO-CJIEICTBEHHBIE CBSI3W W aKTyaJlU3UpoBaTh 3ajaudy,
BBIIBUTaTh TUIOTE3y €€ pElIeHUs, HaxoAuTb apryMeHTbl JJId
JIOKa3aTesIbCTBa CBOMX YTBEP)KICHMM, 3a/JaBaTh NMapamMeTpbl U KPUTEPUU
peuieHus;

e AHAIN3UPOBATH IIOJyYCHHBIE B XOJE€ pEIICHUS 3aJaud pPeE3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTIOCTOBEPHOCTD, IPOTHO3UPOBATh N3MEHEHHUE B
HOBBIX YCIIOBHSIX;

eCTaBUTh M (OpMyJIMpOBaThH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOMN
NEeSATEIbHOCTH, B TOM YHCIIE€ TPU U3yYEHUH (PU3UKH;

e 1aBaTh OLICHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIN OMIBIT;

eyMETh MEpPEHOCUTh 3HaHHUA 1O (U3MKE B NPAKTHUUYECKYIO 00JacTh
KU3HEIEATEIbHOCTH;

e YMETb UHTETPUPOBATH 3HAHMS U3 PA3HBIX MTPEAMETHBIX 00JIacTel;

e BBIJIBUTaTh HOBBIE UJIEH, IIPEJIaraTh OPUTMHAIBHBIE TTOIXO/IbI U PEILEHUS;

e CTaBUTb NIPOOJIEMBI U 33]1a4H, JOIYCKAIOIIIE aJIbTEPHATUBHBIE PEIICHUS.

Pa6ora c nundopmanueii:

e BJIaJIETh HAaBBbIKAMU NOJY4YEeHHS] MHPOPMALIMK (PU3HUECKOTO COAECPIKAHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAaMOCTOSITEJIbBHO OCYIIECTBIIATh IOUCK,
aHalln3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOPMAlUU pa3iIHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

e OLICHUBATh JIOCTOBEPHOCTh MH(OpPMAIUY;

¢ ICMIOJIB30BATh  CPEACTBA HMH(POPMALIMOHHBIX M  KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady € COOJIoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

e CO3/1aBaTh TEKCTHI (PU3UYECKOTO COJEpPk aHUS B Pa3IMUHBIX (QopMarax c
y4€TOM Ha3HayeHHsT WHGOpMalMU U IIeJIeBOM ayAUTOpUH, BBIOMpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyATH3ALIH.

KoMMmyHMKaTHBHBIE YHHBEPCAJIbHbIE Y4eOHbIe 1elCTBHA:



¢ OCYLIECTBJISITH OOIIEHME Ha Ypokax (HU3MKKM U BO BHEYPOUHOMU
NEeSATEIbHOCTH;

e pacrmo3HaBaTh NPEANOCHUIKM KOHGIMKTHBIX CHUTyalluii W  CMsAr4ath
KOH(JIMKTHI;

e pa3BEPHYTO M JIOTMYHO M3JaraTh CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

e IOHUMATh M HCIIOJIb30BATh MPEUMYIIECTBA KOMAHTHOW U WHIAUBUAYATbHON
paboTHI;

 BBIOMpATh TEMATUKY U METOJbl COBMECTHBIX AECUCTBUN C y4€TOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJ€Ha KOJUIEKTHBA,

e IPUHUMATh I1EIM COBMECTHOM JEATEIBHOCTH, OpPraHU30BBIBATH W
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTaBJATh IUIaH
NEHCTBUM, pacpeensaTh pojid ¢ y46TOM MHEHUM YYaCTHUKOB, 00CYX/1aTh
pe3yNbTaThl COBMECTHOU PadOTHI;

e OIICHMBATh KAaueCTBO CBOETO BKJIaJa M KaXAOTO YJYacTHHKA KOMaHIBI B
o0l pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

e IpE/JIaraTh HOBBIC TIPOCKTHI, OIICHWBATH HUACH C TIO3UIIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

¢ OCYLIECTBJISITh TO3UTHBHOE CTPATETMYECKOE TIOBEJECHUE B Pa3IMYHbIX

CUTyallusX, TMpOSBIATH  TBOPYECTBO U  BOOOpaXeHUE,  OBITh
WHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS

Camoopranusanus:

 CAMOCTOATEIBHO OCYIIECTBIISTh MO3HABATEIbHYIO AESITENHOCTh B 00JaCTH
(U3UKK U ACTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTABUTh U (POPMYIHPOBATH
COOCTBCHHEIC 3a]1a4H;

e CAMOCTOSITEIIBHO COCTABJIATH IIJIAH PELIEHUS PAaCYETHBIX M KA4ECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHUS MPAKTHUYECKONH pabOThl ¢ YUYETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

e 1aBaTh OLIEHKY HOBBIM CUTYalIUsIM;

e pACHIUPSTh pAMKH Y4E€OHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEIOYTCHUI;

e ICTIATh OCO3HAHHBIA BHIOOP, AapryMEHTHpPOBaTH €ro, Oparh Ha ce0s
OTBETCTBEHHOCTb 32 PEILLICHHUE;

e OLICHUBATh MPUOOPETEHHBIN OIIBIT;

e CIIOCOOCTBOBaTh (POPMUPOBAHUIO W TIPOSBICHUIO 3PYIULMUA B 00JaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:



e 1aBaTh OLIEHKY HOBBIM CHUTYalUsiIM, BHOCUTh KOPPEKTUBBI B ACSITEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIbTATOB IIEIISIM;
eBIIAJICTh HABBIKAMH  TIO3HABATENbHOM  pedrekcud Kak  OCO3HAHHSA
COBEpIIAEMBIX AEHCTBUM U MBICIUTEIBHBIX MIPOLIECCOB, UX PE3YJIbTATOB U
OCHOBaHUI;
¢ ICTIOJIb30BaTh MPUEMBI peIEKCHH JJIsi OLIEHKUA CUTYaIluH, BEIOOpa BEPHOTO
peleHus;
e YyMETh OLICHMBaTh PUCKM M CBOEBPEMEHHO INPUHUMATh PEIICHUS IO MX
CHMKEHHUIO;
e IPUHUMATh MOTUBbI M apryMEHThl APYTHX IpU aHaIM3E€ pe3yJbTaToOB
JeSITEIbHOCTH;
e IPUHUMATH €051, TOHUMAsi CBOM HEJJOCTATKU U JIOCTOUHCTBA;
e IPUHUMAThb MOTUBbI WU apryMEHThl APYTUX IpU aHaIM3€ pPe3yJbTaToOB
NESITEIbHOCTH;
e MPU3HABATH CBOE MPABO M MPaBO JPYTHX Ha OIIHOKH.
B mporecce AOCTMXEHHS JIMYHOCTHBIX PE3YJIBTaTOB OCBOCHHS MPOTPAMMBI IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHHd Yy OOyYarolUXcCs

COBEPIIEHCTBYETCS AMOLMOHAJIbHBIN UHTEJUIEKT, MIpEANOIararonuii
c(hOpPMHUPOBAHHOCTE:
e CAMOCO3HAHHS, BKJIFOYAIOIIETO CIIOCOOHOCTH MMOHUMATh CBOE

OYMOIMOHAJIEHOE COCTOSTHUE, BUICTHh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

e CAMOPETYJUPOBAHMS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHHUE TPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJECHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM HM3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

e BHyTPEHHEW MOTUBAIINH, BKJIIOYAIOIICH CTPEMIICHHE K JTOCTUKEHUIO TIEJIH U
yCcrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JEHCTBOBATb, MCXOMIS W3
CBOHMX BO3MOXKHOCTEIH;

eOMITATHH, BKJIIOYAIOIICH  CIIOCOOHOCTh  TOHHMATh  AMOITMOHAIBHOE
COCTOSIHUE JpPYTMX, YUYWUTHIBATh €r0 TIPH OCYIICCTBICHUHM OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

e COLIMATFHBIX ~ HABBIKOB,  BKJIIOYAIONIUX  CIIOCOOHOCTH  BBICTPAaWBATh
OTHONIICHUS C JAPYTHMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH WHTEPEC H
paspemarb KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATBI

K xonny oOyuenus B 10 knacce mpenMeTHbIe pe3ysbTaThl HA YIIIyOJIEHHOM
YPOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YYAIOIIMXCS YMEHU:



e IOHUMATh  POJIb  (U3UKA B  DKOHOMHYECKOW, TEXHOJOTUYECKOH,
IKOJIOTUYECKOM, COIMANbHOM U OITUYECKOW cdepax AesITeNbHOCTU
YEJI0BEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON HAay4YHOW KapTHUHE MHUPA,
3HAQUYEHHE OMKCATENIbHOM, CHUCTEeMATU3UPYIOIICH, OOBSCHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUN  (U3MYECKOM TEOpUM —  MEXAHHKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJMHAMUKHU, POJib (DU3HUECKON TEOpUH B
(dbopMUpOBaHNY TIPENICTABICHH O PU3NIECKON KapTUHE MUPA;

e pa3JIMyaTh YCJIOBUS MPUMEHUMOCTH MOJIENIeH (PU3MUYECKUX TN U MPOIIECCOB
(sBeHUI): MHEpIUalIbHas cUcTeMa OTcuéra, aOCONIOTHO TBEPAOE TEo,
MaTepHuaibHas TOYKa, PABHOYCKOPEHHOE JBU)KEHUE, CBOOOIHOE TaJIeHHeE,
abcomoTHO yripyras jaedopmMainusi, aOCOMIOTHO YNPYroe W aOCOFOTHO
HEYIIPYyro€ CTOJIKHOBEHHMs, MOJEIM Ta3a, XKUIAKOCTU U TBEPIAOTO
(KpUCTAIITUYECKOTO) TeJa, UeaTbHBINA Ta3, TOUSUHBIN 3apsiji, OJJHOPOIHOE
AIIEKTPUYECKOE T10JIE;

epa3nuyaTh yCJIOBUSA (TpaHULIbI, 00JACTH) TPUMEHUMOCTH (DUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh HCIOJIb30BAHMS YACTHBIX 3AKOHOB;

e AHAJIM3UPOBATh U OOBSICHATH MEXAHUYECKUE TMPOIECChl U  SIBJICHUS,
UCIIOJIb3Ysl OCHOBHBIE TIOJIOKEHHSI U 3aKOHBI MEXaHUKU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJbl KUHEMATUKH PAaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa ['anunes s CKOPOCTH M TEepeMelIeHUs,
3akOoHbl HproOTOHA, npUHLMII OTHOCUTENbHOCTH [anmuies, 3akoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHHUS UMITYJIbCA U MEXAHUYECKON
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
YCJIOBHSI paBHOBECHS TBEPAOro Tena), MPU OSTOM HUCHOJIb30BATh
MaTeMaTH4YECKOe BBIPaKEHUE 3aKOHOB, YKa3bIBaTh yCHOBUSA
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBanuii ["anues, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUsS HUMIIYJIbCa U
MEXaHHYECKON YHEPTHUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

e AHAJIU3UPOBATh U OOBACHATH TEIUIOBBIE MPOLIECCHl U SIBJICHUS, UCIONb3Ys
ocHoBHble TmOJOKeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOJUMHAMUKN (CBA3b JABJEHUA HJCATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOW SHEPTUEN TEIUIOBOTO JBHMXKEHHS M KOHILIEHTpPALMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYphl BEIIECTBA CO CpPEIHEW KHHETUYECKOU
DHEPIrUel TEMJIOBOTO ABWKEHHS €T0 YaCTHUL, CBS3b JABJICHUS UACATbHOTO
rasa ¢ KOHLEHTpalUWeW MOJEKYJI MW €ro TeMIepaTypou, YpaBHEHHUE
MenneneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCHOJb30BaTh



MaTEMaTHUYECKOE BBIpAXKEHUE 3aKOHOB, YKa3bIBATh yCJHOBUS
IIPUMEHMMOCTH ypaBHeHUs MenneneeBa—KiranenpoHa,

e AHAJIM3UPOBATH U OOBSICHATH AIEKTPUUCCKHUE SBJICHUS, UCIIOJIb3YsI OCHOBHBIE
MOJOKEHUSI U 3aKOHBI  DJIEKTPOAMHAMHMKH  (3aKOH  COXpaHCHUS
AIEKTPUYECKOTO 3apsja, 3aKOH Kynona, MMOTECHIIMATBHOCTD
ANEKTPOCTATUYECKOTO TMOJIsA, MPUHIHUI CYNEPHO3UINHU DIECKTPUUECKUX
MoJIeH, IPU ATOM YyKa3biBas YCIOBUS MPUMEHUMOCTH 3akoHa Kysona, a
TAKXK€ IMPAKTUYECKH BAXKHbIC COOTHOIICHUS: 3aKOHbI OMa i y4yacTka
UenyM W JJI1 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npaBuia Kupxroda, 3akonsr dapajes 1J1s 3JeKTPoJIn3a);

e ONMKCHIBATh (PUBUYECKUE TMPOILIECChl U SBJICHUS, WCIOJIb3YSl BEJIUYHMHBI:
MEPEMENIECHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUIIA,
MOMEHT CHWJIbl, JaBJICHUE, IMOTCHIMAJIbHAsA DHEPTUs, KUHETUYECKas
DHEPrusi, MEXaHWuyecKas SHeprus, padoTa CHIbI, LIEHTPOCTPEMUTEIBHOE
YCKOpPEHUE, CHJIa TSDKECTH, CUJia YIPYTrOCTH, CUJia TPEHUS, MOIIHOCTD,
DHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ TOBEPXHOCTH,
SHEprusi ynpyrol jaedopmanvd MNPYKUHBI, KOJIUYECTBO TEIJIOTHI,
aOCoJIFOTHAs TeMmIepaTypa Tella, paboTa B TEPMOJIMHAMHKE, BHYTPEHHSISA
DHEPIusl MJCAIBHOTO OJHOATOMHOTO rasza, padoTa HIeaJbHOIO Tasa,
OTHOCUTEIIbHAsA BJIAXHOCTh Bo3ayxa, KIIJ[ waeanbHOro TEmIoBOro
JIBUTATENS;, AIEKTPUUYECKOE TOJIE, HAPSKEHHOCTD JIEKTPUUECKOTO TOJIS,
HanpsHKEHHOCTh TIOJIE TOYEYHOTO 3apsija WM 3apsHDKEHHOro Iapa B
BaKyyM€ M B JMDJICKTPUKE, MOTEHIMAI DJIEKTPOCTATUYECKOTO TIOJI,
pa3HOCTh  MOTEHUMAJOB, JJEKTPOJABWXKYIas CWila, CHlIa  TOKa,
HaMpspKeHWE, MOIIHOCTh  TOKa, JJIEKTpUuYeckass €EMKOCTh IIIIOCKOTO
KOHJIEHCATOpAa, COMPOTUBIICHUE Yy4YacTKa ILIEMU C MOCJIEAOBATEIBbHBIM U
napajiyieIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS IJIEKTPUIECKOTO OIS
KOHJIEHCATOPA;

¢ O0OBACHATH OCOOCHHOCTH MPOTEKAHUST (PU3UUYECKUX SBJICHUN: MEXaHUUYECKOE
JIBUKEHHE, TETUIOBOE JBMKEHHUE YACTHI] BENIECTBA, TEIJIOBOE PABHOBECHE,
OpOyHOBCKOE  JBIKEHHME, Jud@y3usi, ucnapeHue, KUIECHUE U
KOHJCHCAIIMSA, IUIABJICHUE W  KPUCTAUIM3aIMs,  HaMpPaBJICHHOCTh
TeIUIoNnepeaayu, dJICKTPU3aLUS T, SKBUMOTEHIIMAILHOCTh MOBEPXHOCTH
3apsKEHHOTO TTPOBOHUKA,

e IPOBOJIUTh MCCJICIOBAHUE 3aBUCUMOCTHU OJHOM (PM3MYECKON BEJIUYUHBI OT
IpyroM C  HWCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUH, TIPU  OTOM
KOHCTPYUPOBATh YCTAHOBKY, (DHKCHPOBATh pE3yJbTAThl MOJTYYECHHOU
3aBUCUMOCTH (U3MYECKUX BEIMYUH B BHIE TpauKoB C YUETOM



a0COJIFOTHBIX MOTPENTHOCTEN U3MEPEHUH, JIeTIaTh BBIBOJbBI 110 pe3yJibTaTam
UCCJIEI0BAHNUS;

 MPOBOJNTh KOCBEHHBIC M3MEpPEHUs (U3MYECKUX BEIWYUH, IPU OTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJlT U3MEPEHUs, OLIEHUBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;

 IPOBOJIUTh OMNBITHI MO MPOBEPKE MPEITI0KEHHON TUIOTE3bl: IJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYEHHBIE PE3YyJbTaThl U JI€JIaTh BBIBOJ O CTaTyCe€ NPEMJIOKECHHOU
TUIIOTESBI;

e COOMIOAATH MpaBuiia OE€30MACHOTO TPyAa MPU MPOBEICHUN HCCIEAOBAHUM B
pamMKax  y4yeOHOro  OSKCIepUMEHTa, MpakTUKymMa ©  y4eOHo-
HCCIICIOBATENIBCKOM M TPOEKTHOM JIESITEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTENLHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYA0BAHUS;

epE€lIaTh pACUETHBIC 33/]a4d C SBHO 3aJaHHOW M HESIBHO 3aJIaHHOU
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
NPUMEHSITh  (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHM M  IOCTYJAThl
bu3MUecKuX TEOpUd MpPHU UCHOJB30BAHUU MATEMaTHUYECKUX METOJ/IOB
peLIeHHUs 3a/1a4, POBOJUTh pACUY€Thl HA OCHOBAHWH UMEIOIINXCS JaHHBIX,
aHaJTU3UPOBATh PE3yJIbTaThl U KOPPEKTHUPOBATH METOJABI PEIICHUS C
Y4ETOM TOJIYYEHHBIX PE3yJIbTaTOB;

e pelIaTh KAU€CTBEHHBIE 3a/1a4u, TPeOyIOue MPUMEHEHHUS 3HAHUHN U3 Pa3HBIX
paznenoB Kypca (u3uKM, a TakKe HHTETpalliy 3HAaHWK U3 JAPYyTHUX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY pacCy>XJI€HUI ¢ OMOPOIl HAa U3yUYEHHbIE 3AKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

¢ ICTIONIb30BATh ~TEOPETUYECKHE 3HAHUS N1  OOBSCHEHUS OCHOBHBIX
MPUHITUTIOB PabOTHI U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

e IPUBOAUTHL IPUMEPHI BKJIaJla POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTUE HAYKH, B OOBSICHEHUE MPOIECCOB OKPYXKAIOIIEr0 MHpA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTH;

e AHAJIM3UPOBATHh W OIICHUBATH TOCIEJCTBUS OBITOBOM M MPOM3BOJCTBEHHOMN
NeSATEIbHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
MO3UIINHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOJIONIOIB30BAHUY, & TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTHKEHUMN
HAayKM MW TEXHOJIOTMH JUIsl JalbHEHIIEro pa3BUTHS YEJIOBEUYECKOTO
00I11eCTBa;



e IPUMEHSATH pa3InyHble CHOCOObI paboThl ¢ MHpopManuell (HU3NIEecKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHIA, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOUCKA, NepepabOTKU U TNPEAbSBICHUS Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHOWM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHAIM3UpOBaTh  MOJy4aemMyl0  HMHQOpMAIMIO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

e IPOSIBJIATH OpraHHU3allOHHBIE U II03HABATEIIbHbIE yMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHWKW B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIEIOBATENLCKUX padoT;

epaboTaTh B TIpYIIE C KCIOJIHEHUEM pA3JIUYHBIX COLHUAIBbHBIX PpOJIEH,
IUTAHUPOBaTh pabOTy I'PyNIbl, PAMOHAIBHO PACIPEACIATh ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyaIllMsX, aJeKBAaTHO OIICHUBATh BKIJIAJ] KaXJOTO U3
YYaCTHUKOB TPYTIIHI B PEIICHHE PACCMATPUBAEMOM MTPOOIEMBI;

o IPOSIBIISITh MOTUBALIMIO K Oyaymiedl mpo(eccCHOHaIbHON AESTENbHOCTH 10
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xoHiy oOyuenuss B 11 knacce mpenMeTHbIE Pe3yibTaThbl Ha YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIA:

e IOHUMAThH POJIb (PU3UKU B YKOHOMHUYECKOM, TEXHOJIOTUYECKON, COIMATIbHOMN
U DTUYECKON cdepax IesTEeTLHOCTH YeJIOBEKa, POJib U MECTO (U3HKU B
COBPEMEHHOW HAYYHOM KapTUHE MHUPA, POJIb ACTPOHOMUU B IPAKTHYECKON
NeATEIbHOCTH YeJIOBEKAa U JalbHEHIIeM HAayYHO-TEXHUYECKOM PAa3BUTHH,
3HAUEHHUE OINUCATEIBbHON, CHUCTEMATHU3UPYIONIEH, OOBSICHUTEIBHOW W
MPOTHOCTHYECKOW (YHKIUNA (PU3NUECKOW TEOPUH — DIEKTPOJIUHAMHUKH,
CHEelUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKH, pOJIb
¢u3znueckoil Teopur B (POPMHUPOBAHMHU MPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOM KapTHHBI MHpa B OOLIEM psAIy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABICHUN O IPUPO/IE;

e PA3JIMYaTh YCIOBHS MPUMEHUMOCTH MOJIENEeH (HU3MIECKUX T U MPOIECCOB
(s1BJI€HUIT): OHOPOJHOE AJIEKTPUUECKOE U OJHOPOAHOEC MArHUTHOE OIS,
rapMOHUYECKHUE KOJIeOaHUs, MaTEeMaTUYECKUN MAasTHUK, WJI€aIbHBIMI
PY>KUHHBIH MasTHHK, rapMOHUYECKUE BOJIHBI, UJ€aIbHbIN
KoJieOaTeNbHbIN KOHTYD, TOHKAS JIMH3a, MOJICJIel aToMa, aTOMHOTO Si7jpa |
KBaHTOBOM MOJIC/IM CBETA;

e pa3iaMyYaTh yCJIOBUS (TCpaHULBI, O00JACTH) NPUMEHUMOCTH (HUINUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OrpaHUYEHHOCTD UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;



e AHAIM3UPOBATh U OOBACHITH DJIEKTPOMATHUTHBIC TPOILECCHl U SIBICHUS,
UCIIOJB3YSl OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsja, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DSJEMEHTE OJJICKTPUYECKOM IIEMU CO CKOPOCTHIO
W3MEHEHHUSI  CHUJIBI  TOKa,  TOCTYyJIaThl  CHEIUAJbHOH  TEOpUHU
OTHOCUTEIBHOCTH DUHINTENWHA);

e AHAJIU3UPOBATHh U OOBICHATH KBAHTOBBIE MPOIIECCHl U SBJICHUS, UCIIONb3YS
MOJIOKEHUSI  KBAaHTOBOM  (u3uku  (ypaBHEHHWE  ODHHINTEHHaA  Is
dororddexra, mepBeld U BTOpoW mocTynatel bopa, npuHIUD
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHBI COXpPaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN U 3HEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

e ONMKCHIBATh (PUBMYECKUE TIPOILIECChl U SBJICHUS, WCIOJIb3YSl BEIUYMHBI:
HaMpsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIMAJIOB, DJICKTPOJBIDKYILAs CUJIA, WHIYKIUS
MAarHuTHOTO TMOJISl, MarHUTHBIM MOTOK, cuia AmIepa, WHIAYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJIAa CAMOMHIYKIHMH, SHEPrus MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJIbC, IOJHAs DSHEPrus,
DHEPrusi TMOKOSI CBOOOJHOW YaCTHUIbI, SHEPruUs W UMIYJIbC (OTOoHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

e OOBSCHSATH OCOOEHHOCTH MIPOTEKAHUS buznueckux SBJICHUU:
AJIEKTPOMArHUTHAS UHYKIMS, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHIns
BOJH, Audpakius, JUCIIepCUs, TIOJHOE BHYTPEHHEE OTpa)xeHue,
dbotoanektpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pusnyeckue MPUHIUIBI CIEKTPATLHOTO
aHanu3a u padoThI Ja3epa;

e OTIPEICTIATh HAMNpaBJICHUE HWHIYKIIMM MAarHUTHOTO TIOJisi TMPOBOJAHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;

e CTPOUTH U300paKEHUE, CO31aBAEMOE TUIOCKUM 3€PKAJIOM, TOHKOW JIMH30MU, U
PacCUUTHIBATh €TI0 XapaKTEPUCTUKHU;

e IPUMEHATh OCHOBOIIOJIATAIONINE ACTPOHOMUYECKUE TMOHATUSI, TEOPUHU H
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAaxX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;

e IPOBOJNTH HCCJICIOBAHUE 3aBUCUMOCTEH  (PU3WYECKUX BEIUYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU 3STOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl MOJYYEHHOM  3aBUCHUMOCTHU



¢usznyeckux BEMMYMH B BHIE TIpapukoB C Y4ETOM aOCOIIOTHBIX
NOTPENIHOCTE  M3MEPEHMH, JelaTb  BBIBOABI IO  pe3yjibTaTam
UCCJIEI0BAHNUS;

* IPOBOJUTh KOCBEHHBIE HM3MEpPEHMs (U3NYECKUX BEIUYMH, IPU ITOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;

¢ IPOBOJIUTH OMBITHI IO MPOBEPKE MPEITIOKEHHOW TUIOTE3bl: TUIAHUPOBATH
HKCIIEPUMEHT, COOMPATh FKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBATH
IIOJ[yUYEHHBIE PE3yJIbTaThl W JENaTh BBIBOJ O CTaTyce IpeIoKEHHOU
TUIIOTE3BI;

e OITUCHIBATH METO/IbI TOYYCHHS HAYYHBIX aCTPOHOMHUYECKUX 3HAHMUIA,

e COOMIOAATH MpaBWiIa OE30NaCHOTO TpyJAa MPU NPOBEICHUH HCCIEA0BAHHM B
pamMkax  yuyeOHOro  SKCIEpUMEHTa, MpakTUKyMa U  y4yeOHo-
UCCIIEJOBATENbCKOM M IMPOEKTHOM JIE€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

epelIaTh pACUETHBIE 33Ja4M C SBHO 33JaHHOW M HESIBHO 3aJaHHOMU
(¢u3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHS BbIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHATH
(GopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl (PU3NUECKUX TEOpUH
OpU  WCIONB30BAHUM MAaTEMATUYECKUX METOJOB PpEUICHHS  3ajad,
IPOBOJNTH PAcu€Thl HA OCHOBAaHUHM MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUS C YUETOM IMOIYUYEHHBIX
pe3yNbTaTOB;

e pelIaTh KaueCTBEHHBIE 3a/1a4H, TPeOYIOlne TPUMEHEHUS 3HAHUN U3 Pa3HbIX
pasnenoB Kypca (U3MKH, a TakKKe WHTErpaldd 3HAaHUW W3 JIPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA: BBICTPAMBATh JIOTMYECKYIO
LENOYKY pacCyKJIeHUI C OOPOH Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

¢ ICTIOJIb30BATh TEOPETUYECKHE 3HAHUS [ OOBSCHEHHUS OCHOBHBIX
MPUHIIUATIOB PabOTHl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

e IPUBOJIUTH IPUMEPHI BKJIaJ]a POCCUMCKUX U 3apyOEKHBIX yUEHBIX-(DHU3UKOB
B pa3BUTHE HAyKHU, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIErO0 MHpa, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

e AHATTM3UPOBATh M OICHUBATH MOCIEACTBUS OBITOBOM M MPOW3BOCTBEHHOU
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKHMH MpoLieccaMu, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABIECHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUH, & TAKXKE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00I11eCTBa;

e IPUMEHATH pa3IMyHbIe CHOCOOBI paboThl ¢ MHpopMarueill (HHU3NIecKoro
COJEpP)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJIOTUH JUIsI TOMCKA, NEpepadOTKM M MpEeAbSIBICHUS Y4YEOHOW U
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U WHTEPIIPETALIUU
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyl0  HMHQOpMalMIO M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

o IPOSIBIISATH OpraHu3alHOHHBIE U MO3HABaTEJIbHbIE yMEHUs
CaMOCTOSITEILHOTO ~ MPHUOOPETEHUsT HOBBIX 3HAHUW B Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yU€OHO-UCCIEI0BATENLCKUX paboT;

epaboTarb B TpyHNE C HCIOJHEHUEM pA3IMYHBIX COLMAIBHBIX POJEH,
IUIAaHUPOBATH PadOTy IPYMIbI, PALIMOHAIBLHO PACHPENEATh AeATENbHOCTD
B HECTAHJAPTHBIX CUTYalMsX, aJE€KBATHO OLEHUBATH BKJIaJ KaXIOTro U3
YYaCTHUKOB T'PYMIIbI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIIEMBI;

* IPOSIBJIATh MOTHUBALMIO K Oynymied mpodecCHOHANbHOU NeATENbHOCTH 0
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO PODHIIA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumenoBaHue pa3jiesioB u (undgposbie)
. | KouTpoabubie IpakTuyeckue
n/m | TeM MPOrpaMmbl Bcero | IlpodopueHTannoHHbIi o0pa3oBaTtejibHbIE
padoThI padoThI
KOMIIOHEHT pecypchl
Pa3zaen 1. HAYYHBIM METO/ ITO3HAHUSI ITIPUPO/IbI
11 Hayunb1ii MeTox 11o3HaHUSA 6 bu6nuoreka [JOK
' HIPUPOABI https://m.edsoo.ru/f16b68d7
Hroro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemaruka 10 1 bubmmorexa OK
https://m.edsoo.ru/f16b68d7
bu6anoreka LIOK
2.2 10 1
Huraniica https://m.edsoo.ru/f16b68d7
N bubmmorexa [JOK
23 C 5 1
TaTHKA TBEPAOTO Tema https://m.edsoo.ru/f16b68d7
54 3aKOHBI COXPAHEHHS B 10 | bubnmnoreka [JOK
' MEXaHUKe https://m.edsoo.ru/f16b68d7
Hroro no paszneny 35 1

Paszpen 3. MOJIEKYJISAPHASA ®PU3UKA U TEPMOJINHAMUKA

OCHOBEI
3.1 MOJIEKYIIIPHOKUHETHYECKOM 15 1 Bubmorexa OK
) yAp https://m.edsoo.ru/f16b68d7
TEOPUH
3.2 Tepmonunamuka. TeroBbie 20 1 1 but6mmoreka [IOK



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

MallMHBbI

https://m.edsoo.ru/f16b68d7

ArperatHbie COCTOSIHUS

bubnunoreka LIOK

. . D 14
33 BeLIECTRA. TRas0BbIC https://m.edsoo.ru/f16b68d7
Mepexo/ibl
Hroro no pazneny 49
Paznen 4. JJIEKTPOJAUHAMMUKA
bubmuorexa [JOK
4.1 24
DeKTpHHICCKOE Nose https://m.edsoo.ru/f16b68d7
49 [ToCTOSHHBIN JIEKTPUUYECKUI 24 bubnmnoreka HOK
' TOK https://m.edsoo.ru/f16b68d7
bubmuorexa [JOK
4.3 T 6
O B PaSIAAHbIX Cpedax https://m.edsoo.ru/f16b68d7
Hroro no paszneny 54

Pazzea 5. PUSHUYECKUN MPAKTUKYM

N but6mmoreka [IOK
>1 Pusuteckuii IPAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 16
but6mmorexa [IOK
P 1
C3CPBHOC BPeMA 0 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB 170 16

I10 ITPOTPAMME



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanue
Ne (undposbie)
pa3aesioB U TeM . | Kourpoabubie | IIpakTuueckue
n/n Bcero IpodopueHTAlIUOHHBIN o0pa3oBaTte/ibHbIE
NPOrpamMMmbl padoTsI padoThI
KOMIIOHEHT pecypchl
Paznen 1. JIEKTPOJIUHAMMUKA
bubnuorexa [JOK
1.1 M 14 1
ArHHTHOE ToJe https://m.eds00.ru/39859¢f1
12 DneKTpoMarHuTHas 13 | bubnmnoreka [HOK
’ UHIYKIHS https://m.edsoo.ru/39859¢f1
Hroro no pazneny 27 1
Pazngen 2. KOJIEBAHUS U BOJIHBI
21 MexaHnndeckue 10 | bu6anoreka LIOK
’ KoJeOaHus https://m.edsoo.ru/39859¢f1
29 DNeKTpOMarHuTHBIC 15 | bubnmnoreka [JOK
’ KosebaHus https://m.edso0.ru/39859¢ef1
MexaHn4deckue u
2.3 DJIEKTPOMArHUTHEIE 10 1 bubmorexa LOK
' P https://m.eds00.ru/39859¢f
BOJIHBI
2.4 Orrruka 25 1 bubmorexa HOK
https://m.edsoo.ru/39859ef1
Uroro no pazgeny 60 2

Paszea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

3.1

OcuoBer CTO

5

bubanoreka [JOK
https://m.edsoo0.ru/39859¢f1



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

Uroro no pazgeny 5
Pa3nea 4. KBAHTOBAS ®PU3UKA
41 KopnyckynspHo- 15 bu6muoreka [IOK
) BOJIHOBOM JTyaiu3M https://m.eds00.ru/39859¢f1
but6mmoreka [IOK
4.2 D
H3HKa aToMa > https://m.eds00.ru/39859¢f1
dusuka aTOMHOIO
4.3 sIIpa U DJIEMEHTAPHBIX 5 1 bubnnorexa LIOK
’ AP P https://m.edsoo.ru/39859¢f1
YaCTHI]
Hroro no pazneny 25 1

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

OJeMEeHThI
bubanoreka LIOK
5.1 aCTPOHOMUU U 12
https://m.eds00.ru/39859¢f1
acTpopU3UKH
Uroro no pazgeny 12

Pazzea 6. PUSHUYECKUN MPAKTUKYM

6.1 Ousnueckuii 16 16 bubanoreka LIOK
’ MPAKTUKYM https://m.edsoo.ru/39859¢f1
Uroro no pazgeny 16

Pa3nea 7. OBOBIIAIOIIEE ITOBTOPEHHUE

7.1

CI/ICTeMaTI/IBaI_[I/Iﬂ u

00001eHne
MPEIMETHOTO

COACPIKaHUA U OIIbITa

15

but6mmorekxa [IOK
https://m.edsoo.ru/39859¢f1



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

NesITeIbHOCTH,
MPHOOPETEHHOTO TIPH
W3YyYEHUH Kypca
¢usukm 10 — 11

KJIaCCOB
Uroro no pazgeny 15
bubmnoreka IIOK
PesepHoe Bpems 10 https://m.eds00.ru/39859¢f1
OBILIEE KOJIMYECTBO 170 16

YACOB IIO ITPOTPAMME



https://m.edsoo.ru/39859ef1

10 kaace. IOYPOYHOE IIVMTAHUPOBAHHUE

KoauuyecTBO 4acoB I[ 3J]eKTpOHHbIe
ara
Ne KonTtpoa IIpakTu- uudposbie
Tema ypoka U3Y4YeHH
n/n Bcero K bHbIE yeckue . oOpasoBaTe/bHbIE
padoTbI padoThI pecypcbl
| ®duszuka — pyHIaMeHTaIbHas | bubnnorexa [HOK
HayKa O IpUponae https://m.edsoo.ru/1beef346
Hayunblii MeTOT TO3HAHUS U
bu6mmoreka [IOK
2 METO/IbI UCCIETOBAHUS 1
. https://m.edsoo.ru/3a7fde29
(U3HYECKUX SIBICHUN
DKCIIEpUMEHT U TEOopus B
bu6mmoreka [JOK
MpoIIecCe MO3HAHUS TPUPOJIBL.
3 1 https://m.edsoo.ru/34¢4993
HabuntoieHue 1 3KCepuMeHT B "
¢buznke B
4 CrniocoOrl n3mepeHust GU3NUECKUX | bubnuoreka [IOK
BEJIMYUH https://m.edsoo.ru/ca2def03
AOCOIIOTHAsI U OTHOCUTEITbHAS
5 MOTPEIIHOCTH U3MEPEHUI 1 bubmorexa LIOK
p p https://m.edsoo.ru/7f1 8fda3
(hbUBUYECKUX BETMYUH
MogpenupoBanue B ¢pusuke. Poib
1 MecTo GU3UKU B POpMUPOBAHUH
6 COB eMeg)Hoﬁ Ha q?lol;l Kap TUHBI 1 bubmorexa LOK
P Y o P https://m.edsoo.ru/eabbded1
MHpa, B TPAKTUUYECKON
JEATEIIbHOCTH JTHOIeH
7 MexaHHYeCKOE IBIKEHHUE. | bu6mmoreka [JOK

CucreMa orcuera.

https://m.edsoo.ru/e9a52{02



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/e9a52f02

OTHOCHUTENBHOCTh MEXaHUYECKOTO
neuxenus. [Ipsmas u o6paTHas
3a/1a4l MEXaHUKHU

Paaunyc-BexkTop MarepuanbHON
TOYKH, €r0 MPOEKIMH Ha OCU

bubmuoreka [JOK
8 KoopauHar. TpaekTopus.
https://m.edsoo.ru/30a108a5
[Tepememenue. Cxkopocts. Ux
MPOEKIIUU HAa OCH KOOPIAMHAT
PaBHOMEpHOE IPSIMOJIMHEHOE
bu6mmoreka [IOK
newkenue. [ padudeckoe

9 https://m.edsoo.ru/89ba719
OTHMCaHUE PaBHOMEPHOTO 0
MPSIMOJIMHEHHOTO JBUKCHUS -

10 CiioxeHue nepeMeneHuii u bubnnoreka [JOK
ckopocren. Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHoMepHOe nBUKEHHE.

MrHoBeHHasi CKOPOCTb.
11 Yckopenue. [IpsmonuHeitHoe bubmorexa LOK
p P https://m.edsoo.ru/a99549a7
JIBHKEHHUE C IIOCTOSHHBIM
YCKOpEHUEM
I'padmueckoe onucanue
12 OPSIMOJIMHENHOIO ABMKEHHUS C bubnnorexa [IOK
P https://m.edso0.ru/b7560bbf
MTOCTOSTHHBIM YCKOPEHHUEM
CBobOoaHOe nageHue. Y CKopeHue
CcBOOOIHOTO MaJAEHHUS.
13 3aBUCUMOCTEL KOOPAUHAT bubmmorexa LIOK
PAHHAT, https://m.edsoo.ru/f738109c
CKOPOCTH, YCKOPEHUSI OT BpPEMEHHU
U uXx rpaduku
14 JIBu>keHue Tena, OpOIIeHHOTO MO/ Bbubmmoreka [JOK



https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c

YIJIOM K TOPU30HTY

https://m.edsoo.ru/71cbb4f5

KpuBosmHelHOE ABUXKEHUE.
JIBH>KEHUE 110 OKPYKHOCTH.
VYrioBas u IMHEITHAsA CKOPOCTb.

bubmuoreka [JOK

15
[Tepuon u yacrora. https://m.edsoo.ru/331961fbe
LlenTpocTpeMUTEIBLHOE U TTOJTHOE
YCKOpEHHE
16 KonTponbnas pabota no teme bubnuorexa [JOK
"Kunematuka" https://m.edsoo.ru/1242132¢
IIepBb1it 3ak0H HproTOHA.
HNuepunanbHble CUCTEMBI OTCUETA.
bu6mmoreka [IOK
17 IIpyHIMTT OTHOCUTENHHOCTH
https://m.edsoo.ru/5a9e4a64
l'anunes. HemnepuuanbHbie
CHCTEMBI OTCUETa
. bu6mmoreka [JOK
Cuna. PaBHOIEHCTBYIOIIIAS CHJIA.
18 . https://m.edsoo.ru/141d383
Bropoii 3akon HeroTona. Macca 7
. . bubmuorexa [JOK
B3anmopericteue ten. Tperuit
19 https://m.edsoo.ru/57dba50
3akoH HeroTona s
ITpuHIMNI CyTIepITO3UITNHT CHIL.
20 P:I_HCHI/IC 3ezluaqua OpUMEHEHHE bubmmorera [IOK
p https://m.edsoo.ru/bdf997{b
3akoHOB HrroToHa
3aKOH BCEMHUPHOTO TATOTEHHUS.
)1 DKBUBAJIEHTHOCTh bubnuotexa [JOK
IPaBUTAlMOHHOW U HHEPTHOMN https://m.edsoo.ru/9aba2b0a
MaccChl
22 Cuna TSKeCTH U YCKOPEHHE bubmuorexa [JOK



https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a

CBOOOIHOTO MaJeHUs

https://m.edsoo.ru/22757£26

JIBu>keHHE HEOSCHBIX TE U UX
HWCKYCCTBEHHBIX CITyTHUKOB.
[IepBas kocMHuueckas CKOPOCTb.

bubmuoreka [JOK

23
3akonbl Kemnepa https://m.edsoo.ru/1 1abfa0a
IIpodopreHTAIUOHHBI
KOMIIOHEHT
24 Cuna ynpyrocrtu. 3akoH ['yka. Bec bubnnorexa [HOK
Tena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BuabI Bu6mrorexa LIOK
)5 CWJI TpeHusl. JIBHkeHuEe B https://m.edsoo.ru/1fa86499
JKUAJIKOCTH U Ta3e ¢ Y4ETOM CUJIIbI https://m.edso00.ru/2cb2967
CONPOTHUBIICHHUS CPEbI 6
26 Hasnenue. I'mapocrarnueckoe bubnnorexka [JOK
nasnenue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AGCOTIOTHO TBEPAOE TETO. bubmorexa HOK
bu6mmorexa [IOK
27 [TocTynarenbHOE U BpalareabHOe
https://m.edsoo.ru/2b95d57
JBIKEHUE TBEPJIOTO Tela .
bu6mmoreka [IOK
MOMEHT CuiIbl OTHOCUTEIBHO OCH
28 https://m.edsoo.ru/653d345
Bpaienus. [1meqo cuisl 9
CrnoxxeHue CuiI, IPUIOKEHHBIX K
29 TBepaoMy Teny. LleHTp TsxecTn bubnnoreka [JOK
Tena. Y CIIOBHS paBHOBECUS https://m.edsoo.ru/9aa79a7d
TBepOro Tena. Buasl paBHOBecus
bu6 OK
30 Pemienue 3amau nosmotera Il

https://m.edsoo.ru/dc1caacQ



https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/dc1caac0

KonTponbnas pabota no teme

bubnmoreka [JOK
31 "Ilunamuka. CtaTuka TBEpAOTO &
" https://m.edsoo.ru/9f5a574c
Tena
Nmnynbc MmaTepuanbHOM TOUYKH,
CHUCTEMBbI MaTePUAIIbHBIX TOYCK. bubnmoreka [JOK
32 LlenTp mMacc cucrtemsl https://m.edsoo.ru/4bb8294
MaTepuaIbHBIX TOYeK. Teopema o b
JBKEHUHU LIEHTPa Macc
Nmmynbe cunbl 1 UISMEHEHHE
1 HMITyJIbCa TeJla. 3aKOH bubnuoreka [IOK
COXpaHEHUS UMITYyJIbCA. https://m.edsoo.ru/13f0a221
PeaktuBHOE NBHXKEHUE
MoMmeHT uMITyJibca MaTepuaibHON
bu6mmorexa [IOK
touku. [IpencraBnenue o
34 https://m.edsoo.ru/d6532eb
COXpaHEHUU MOMEHTA UMITYJIbCA B 9
LEHTPATBHBIX TOJISIX -
bu6mmoreka [JOK
35 Pemenue 3amau
https://m.edsoo.ru/f7706d63
Pabota cuiibl Ha MajioM U Ha
bu6mmoreka [JOK
KOHEYHOM TIEPEMEIIICHUH.
36 https://m.edso0.ru/913974c
I'padmuueckoe npencraBieHne 7
paboThl CHTbl. MOIIIHOCTH CHJTBI B
Kunernueckas sneprus. Teopema
N bubnuotexa [JOK
37 00 M3MEHEHNN KMHETHYECKOU
. https://m.edsoo.ru/9a5e2e74
SHEPTUH MAaTePUATLHON TOUKH
[TorenmmanpHbIe U
bu6mmoreka [JOK
38 HEMOTEHIMAJIbHBIEC CHUJIBI.

[TorenmmanesHas sHeprus. Bropas

https://m.edsoo.ru/554bafcc



https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc

KOCMHYCCKAA CKOPOCTb

Tperbs KOCMUYECKast CKOPOCT.
CBsi3b pabOTHI HETIOTEHITMATBHBIX
CHJI C U3MEHEHHEM MEXaHUYECKOM

bubmuoreka [JOK

39
SHEPrUU CUCTEMBI TeJ. 3aKOH https://m.edsoo.ru/f57b4e01
COXpaHEHUsI MEXaHUYECKOU
SHEPIUU
VYupyrue u Heynpyrue
40 CTOJIKHOBEHUS. Y paBHEHHUE bubnuorexa [JOK
bepnynnu ns nneanbHoOU https://m.edsoo.ru/f30f43b6
AKUJKOCTU
KonTponbhas pabota no teme
41 "3aKOHBI COXpaHEHHUS B bubmorexa HOK
" P https://m.edsoo.ru/474e7c4a
MEXaHUKe
PazButue npencrasnenuii o
47 pupoae TeroTel. OCHOBHBIE bubnnoreka [JOK
nonoxenusst MKT. Jluddyzus. https://m.edsoo.ru/b0a4445f
BpoyHoBckoe nBuxeHnE
Crpoenue ra3000pa3HbIX, )KUIKUX
43 U TBEPJBIX TeJl. XapakTep bubnuoreka [IOK
JBHKEHUS U B3aUMOJICHUCTBUS https://m.edsoo.ru/c44d02e2
YaCTHI] BEIIECTBA
Macca u pazMepsl MOJIEKYT
P P Y bubmuorexa [JOK
44 (atomoB). KonnuecTBo BermiecTna.
https://m.edsoo.ru/c5b72ab7
[TocTostHHass ABoraapo
bu6mmoreka [JOK
Temneparypa. Temtosoe
45 https://m.edso0.ru/0070d49

paBHoBecue. [lIkana [lenpcus

3



https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/0070d493

bu6mmoreka [IOK

46 Pewenne
HICHHC Sanat https://m.edsoo.ru/153 1aba5
bu6mmoreka [IOK
47 Wneanpubiii ras. 'a3oBbie 3aKOHEI https://m.edsoo.ru/1deb236
7
YpaBHenue Menzeneena- bubmorexa HOK
48 . https://m.edsoo.ru/8d12¢32
Kitaneiipona. Penienue 3anau 2
49 AGcomtoTHas TemrepaTypa. 3aKkoH bubnuorexa [JOK
JansTOHA https://m.edsoo.ru/14¢02d1f
M3onporiecchl B ujeaaibHOM rase ¢ bubnuorexa [JOK
50 IIOCTOSIHHBIM KOJINYECTBOM https://m.eds00.ru/68878d5
BEIECTBA 1
I'paduueckoe npescraBieHne bubnnoreka [JOK
51 H30IIPOLIECCOB: U30TEPMA, https://m.edsoo.ru/1344327
u30X0pa, n306apa b
bu6mmorexa [IOK
52 OcnoBHoe ypaBauenne MKT https://m.edsoo.ru/c809472
1
bu6mmoreka [IOK
53 Pemenue 3agau https://m.edsoo.ru/10265a0
S
CBs13b aOCOMIOTHON TeMIIepaTyphbl
TEPMOJANMHAMUYECKON CUCTEMBI CO
54 CpPEIHEH KUHETUYECKON SHEpruen https://m.edsoo.ru/c38af875
MOCTYMATEbHOTO TEIMJIOBOTO
JBUKEHUS €€ YacTHI]
55 O06o001eHre U CHCTEMAaTH3aIIHS bu6mmoreka [IOK



https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c38af875

3gagui o treMe "OcuoBsl MKT"

https://m.edsoo.ru/09d12£d8

KonrponsHas pabora o Teme

bubmuoreka [JOK

56
"OcnoBsl MKT" https://m.edsoo.ru/13adad59
TepmoauHaMuueckas cucTeMa.
3ajaHre BHEIIHUX YCIOBHM st
T cuctemsl. BHeniHue u

57 BHYTPEHHUE IIapaAMETPHI. bubnnorexa [JOK
ITapameTpst T/l cuctemMsl kak https://m.edsoo.ru/5{8d38a3
CpeHHE 3HAYEHUS BEJIUYHH,
ONMCHIBAIOUIUX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE
HyneBoe Hauano TepMoOAMHAMUKH.

58 Camonpou3BoJibHas peakcarus bubnnoreka [JOK
TJ1 cucTeMsl K TEIIIOBOMY https://m.edsoo.ru/8ec5120
paBHOBECHIO
Mopens naeanbHOTO raza B bu6mmorexa [IOK

59 TepMOAVHAMUKE. Y CIIOBUSA https://m.eds00.ru/2935500
MIPUMEHUMOCTH 3TOU MOJEIH 1
YpaBHenue Menzeneena- bubnuotexa [JOK

60 Knaneiipona u BeIpaykeHUE 1715 https://m.edsoo.ru/bal 178d
BHYTpPEHHEHN SHEPruun 0
BeIpaxeHnue 1 BHyTpeHHEN
SHEPTUH OJHOATOMHOTO

61 51 CI;.J'IBHOFO rasa bubmorexa LIOK

5 ' https://m.edsoo.ru/ac5cacl5

KBasucrarnueckue u
HECTaTHYeCKHEe MPOLECCHI

6 DnemeHTapHas paboTa B bubnmnoreka [JOK

TCPMOANHAMUKCE. Brruncnenue

https://m.edsoo.ru/741d573



https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/29355001
https://m.edsoo.ru/29355001
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/741d5738

paboThl o rpaduKy mporecca Ha 8
pV-nuarpamme
Tennonepenaya kak crnocoo
bu6mmoreka [IOK

W3MEHEHHUS BHYTPEHHEH SHEpIUn

63 https://m.edsoo.ru/3d73456
TJI cuctembl 6€3 COBEPIICHHS )
paboThl B

bu6mmorexa [IOK
KonBexkuusi, TeIIonpoBOAHOCTD,

64 https://m.edsoo.ru/157b54c

M3JIy4YeHUe d
KonudecTBo TEIIoThl.
TemnoéMmkocTs Tema. Y nenbHas
Y MOJISIpHAst TEIUIOEMKOCTH
BemecTBa. Y enbpHas TeroTa bub6anorexa IIOK

65 CrOpaHHSI TOILIABA(C https://m.edsoo.ru/7ba6735

UCROIb306AHUEM UUPDP06020 U R}
aHan0208020 0060py00BaAHUA
uenmpa «Touxa pocmay)

66 Pacuér xonuuecTBa TEMIOTHI NpU bubnunorexa [JOK
Tenjonepenayde https://m.edsoo.ru/1db5Sad4e
[TonsiTre 06 aguabaTHOM bu6mmorexa [IOK

67 npouecce. [lepBrIit 3aK0H https://m.eds00.ru/d809882
TEPMOANHAMUKHI 4
KomnmdaecTBo TermioTel u pabota

68 KaK Mepbl U3MEHEHUSI BHYTPEHHEN bubmorexa HOK

P YIP https://m.edsoo.ru/b047alcd
sHepruu T/I cucremsl
BTopoii 3ak0H TepMOIMHAMUKHI
P P bu6mmoreka [IOK
69 JUIS paBHOBECHBIX U

HCPAaBHOBCCHLIX ITPOLECCOB.

https://m.edsoo.ru/c614{464



https://m.edsoo.ru/741d5738
https://m.edsoo.ru/3d734561
https://m.edsoo.ru/3d734561
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/c6f4f464

HeoOpaTtumocTs IpUpoIHBIX
MIPOLIECCOB

[TpuHIMIIBI AEHCTBUS TEIIIOBBIX

bubmuoreka [JOK

70 https://m. ru/2e94551
wamms, KT : ps://m.edsoo.ru/2e¢9455
71 MakcumansHoe 3HaueHue KIT/I. bubmuorexa [JOK
uxn Kapno https://m.edsoo.ru/fe3857b9
bu6mmorexka [IOK
72 Pemenue 3amau
g https://m.edsoo.ru/b3efal 8b
OKOJIOTHYECKHUE aCIIEKTHI
7 HCIIOJIb30BAHUS TEILJIOBBIX bubnuorexa [JOK
nsurareneii. TemioBoe https://m.edsoo.ru/9867aaa7
3arpsi3HEHUE OKPY KaloIei cpebl
bu6mmoreka [JOK
74 Pemenne 3amaq
g https://m.edsoo.ru/c8c70432
O00011IeHNE B CHCTEMATH3aIUA
3HAHUH 110 TEME
75 "Tepmoaunamuka. TeraoBbie bubnuoreka [IOK
MAaIIuHb" https://m.eds00.ru/28d62b3f
IIpodopuenTanmoHHbIN
KOMIIOHEHT
KonTponbhas pabota no teme
76 "TepMoanHamMuKka. TemnoBwIe bubmmorexa LIOK
p 21" ) https://m.edsoo.ru/1b6e26¢5
MAaILIUHBI
[TapooGpa3zoBanue u
77 KoHneHcanusl. Vicmapenue u bubnmoreka [JOK

KHIIeHHe. Y IenbHas TeIIoTa
mapooOpa3oBaHus

https://m.eds00.ru/618e¢6777



https://m.edsoo.ru/2e945513
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/9867aaa7
https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777

HaCBIHIeHHBIG N HCHACBIIIICHHBIC
Imaphl. KadgecTBeHHas 3aBUCUMOCTD
IINIOTHOCTH U JaBJICHUA
HACBIIICHHOI'O I1apa OT

bu6mmoreka [IOK

78
TEMIIEPATYPbl, UX HE3ABUCUMOCTD https://m.edsoo.ru/f5¢17d02
0T 00bEMa HACHIIIICHHOTO Tapa.
3aBUCUMOCTb TEMIIEPATYPBI
KHUIICHUS OT JIaBJICHUSI B )KUJIKOCTU

BnaxnocTs Bo3yxa.
AOCOIIOTHAS U OTHOCUTEJIbHAS
BIIQXKHOCTB(C UCHONB306AHUEM bubmoreka LIOK
00opyoosanus yenmpa 9
«Touxa pocmay)
bu6mmorexa [IOK
80 Pemrenue 3amau
A https://m.edsoo.ru/18e95ff3
Teépaoe Teno. Kpucramimueckue
81 1 aMop(QHBIe Tena. AHU3OTPOIIHS bubmorera [JOK
. p ' p https://m.eds00.ru/20a88a03
CBOMCTB KpUCTAJJIOB
[InaBneHue M KpUCTATUIU3ALIMSL.
bu6mmoreka [IOK
82 VenapHas TEIOTA IDIABICHUS.
https://m.edsoo.ru/6ee91e9f
Cyb6numarus
Hedbopmaru TBEpAOTO TETA.

23 Pactsoxenne u cxxarue. CaBur. bu6mmorexa [IOK
Monayns FOnra. Ilpenen ynpyrux https://m.edsoo.ru/dalaab10
nedopmaruit

84 TennoBoe pacuupenue bubnnorexa [JOK

XKHUJKOCTEH U TBEPABIX TEIL.

https://m.edsoo.ru/7ba5edf2



https://m.edsoo.ru/f5c17d02
https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2

AHTapMOHH3M TEIJIOBBIX
KoJe0aHnii YacTHUI] BEIIECTBA

85 [IpeoOpa3oBanue 3HEPruu B bubmumoreka [IOK
(ha3oBBIX TIEpexoaax https://m.eds00.ru/97a0672f
bubmuoreka [JOK
86 VpaBHeHUE TEIJIOBOro OajgaHca
p https://m.edsoo.ru/ab15211fb
bubmuorexa [JOK
87 Pemenne 3amaq
A https://m.edsoo.ru/8ab7{40d
[ToBepXHOCTHOE HATSKEHUE.
Kanunnsapueie siBiaeHus. Jlapinenue
88 10, UCKPUBJIEHHO bubnnorexa LIOK
a P https://m.edsoo.ru/b42f1197
MMOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlamnaca
O00011IeHNE U CUCTEMATHU3aI1s
. " bu6mmoreka [JOK
3HaHU# Mo TeMe "ArperaTHbie
89 https://m.eds00.ru/0b52575
cocTOsIHUS BelecTBa. Da3oBble .
nepexonr" c
KonTponbhas pabota no teme
" bubnunoreka [JOK
90 ArperatHbie COCTOSTHUS
" https://m.edsoo.ru/7dc2a739
BemecTBa. Ga3oBbIe NEPEXOIbI
DJIeKTpU3anus Tell U e€
MPOSIBIICHUS. DIEKTPUUECKHUN
91 3apsi. J{Ba BUIa SEKTPUYECKHUX bubmorexa HOK
AL, g p https://m.edsoo.ru/1aff445f
3apsanoB. [IpoBoHHKY,
JUAJIEKTPUKU U TTOTYITPOBOTHUKHI
DNeMEHTapHBIN dJEKTPUYECKAN
bu6mmoreka [IOK
92 3apsj. 3aKOH COXpaHEHUs

AJIEKTPHUYECKOTO 3apsizia

https://m.edsoo.ru/f49afd24



https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24

BzaumopeiicTue 3aps10B.

bu6mmoreka [IOK

93 https://m.edsoo.ru/445b774
Toueunsble 3apsaapl. 3akoH Kynona p
bu6mmoreka [IOK
94 Pemenue 3anau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
Onekrpuueckoe noie. Ero
95 eHCTBUE HA JICKTPUYECKHUE bubmorexa LHOK
A P https://m.edsoo.ru/05c6bfal
3apsibl
Hanpsisk€HHOCTB IIEKTPUYECKOro
nonisi. [IpoGnbIit 3apsz. Jluauu
N bubnuorexa [JOK
96 HaIpsKEHHOCTH 3JIEKTPUUECKOTO
https://m.edsoo.ru/3dac6957
nosist. OHOpOIHOE
3IEKTPUYECKOE MOJIe
[ToTeHumanbHOCTH
bu6mmoreka [IOK
3IEKTPOCTATHYECKOTO MOJISI.
97 https://m.edsoo.ru/8002144
Pa3HocTh moTeHIMANoOB U ;
HalpspKeHUe B
[loTenuumanpHas SHEPrUs 3apsia B
08 JIEKTPOCTATUYECKOM IIOJIE. bubnnoreka [JOK
[ToreHmman 3J1eKTpOCTaTUYECKOT O https://m.edsoo.ru/af5fa389
OJIst
CBs13b HANPSHKEHHOCTH TOJIS U
99 A3HOCTHU MOTEHIIUAJIOB JIJIs bubmorexa HOK
P t A https://m.edsoo.ru/df7a6838
3JEKTPOCTATUYECKOTO MO
100 [TpuHuuI cynepno3unun bubnnorexka [JOK

QJICKTPHUYCCKUX moJiei

https://m.edsoo.ru/Ocfeda6c

101

Pemrenue 3anau

bu6mmoreka [IOK



https://m.edsoo.ru/445b7746
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/80021447
https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c

https://m.edsoo.ru/5a58226
3

[Tone Toueunoro 3apsana. [Tone

bubmuoreka [JOK

102 . https://m.edso0.ru/b297b5c¢
PaBHOMEPHO 3apsHKEHHOM chepsl 3
[Tone paBHOMEPHO 3apsIKEHHOTO
103 1o 00béMy 1mapa. [lose bubmumoreka [IOK
PaBHOMEPHO 3apsIKEHHOU https://m.edsoo.ru/f7a665ee
OCCKOHEYHOM IIIOCKOCTH
[IpoBoaHUKY B
bu6mmoreka [IOK
104 JJIEKTPOCTATHYECKOM II0JIE.
https://m.edsoo.ru/32405¢eab
VYcnoBue paBHOBECHS 3apsiioB
105 JIMDIIEKTPUKHY U ITOJTYIIPOBOIHUKH bubnnorexa [HJOK
B DJIEKTPOCTATHYECKOM I10JI€ https://m.edsoo.ru/060ebab5s
Konnencarop. D1eKTpoEMKOCTh
106 KOH I[eHcaTo pa BHeKTP 0EMKOCTh bubmmorexa [TOK
A pa. P https://m.edso00.ru/845b4£73
MIJIOCKOTO KOHJIEHCATOpa
107 [TapannensHoe coevHEHNE bubnuoreka [IOK
KOHJICHCAaTOPOB https://m.edsoo.ru/d11e8ce?
bu6mmoreka [JOK
[TocnenoBarenbHOE COCTMHEHNE
108 https://m.edsoo.ru/1€99292
KOH/JIEHCAaTOPOB 0
109 OHeprus 3apsKEHHOTO bubnuoreka [IOK
KOHJIEHCaTopa https://m.edsoo.ru/73a34f18
bu6mmoreka [JOK
https://m.edsoo.ru/5fb2acbs
110 Pemenue 3agau

https://m.edsoo0.ru/2743404
0



https://m.edsoo.ru/5a582263
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5
https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
https://m.edsoo.ru/27434040

111

JIBro>keHuE 3apsiKEHHOM YacTULIbI
B OJHOPOJHOM 3JICKTPUIECKOM
noJje

bubmuoreka [JOK
https://m.edsoo.ru/8341d6ac

112

Pemrenue 3anau

113

O00011IeHIE U CUCTEMATHU3ALIS
3HaHU# MO TeMe "DIEeKTPUYECKoe
mmone"

bubmuorexa [JOK
https://m.edsoo.ru/5752603f

114

KonTponbhas padota no teme
"DnexTpudeckoe moie"

bubmuorexa [JOK
https://m.edsoo.ru/cefe90e9

115

Cwuia Toka. IlocTOSSHHBIN TOK.
VYcoBus CyliecTBOBAHUS
MTOCTOSTHHOTO JIEKTPUYECKOTO
TOKa

bubmuorexa [JOK
https://m.edsoo.ru/233311b
5

116

Hcrounnku Toka. Hanpsbkenue u
OJIC

bu6mmorexa [IOK
https://m.edsoo.ru/0839al 1
5

117

3akoH OMa U1l yyacTKa LIETH.
DNEeKTPUUYECKOe COTPOTUBIIEHUE(C
UCNOIb306AHUEM UUPP06O20 U
aHan0208020 060pyoosanus
yenmpa «Touka pocmay)

bu6mmoreka [JOK
https://m.edsoo.ru/f14f251e

118

3aBHCHMOCTb COIIPOTUBIICHUS
OJTHOPOJHOT'O MIPOBOJHUKA OT €T0
JUIMHBI U TJI0L[aI1 TOTIEPEYHOT0
CeueHus

bu6mmorexa [IOK
https://m.edsoo.ru/95fcdf51

119

VY nenbHOE COPOTHUBIICHHE
BemiecTBa. Pemenne 3amau

bu6mmoreka [JOK
https://m.edsoo.ru/437f8300

120

IlocnenmoBarensHOE,

bu6mmoreka [IOK



https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/0839a115
https://m.edsoo.ru/0839a115
https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/95fcdf51
https://m.edsoo.ru/437f8300

napajiebHOE, CMEIIAHHOE
COCMHEHHUE TPOBOJIHUKOB(C
UCROJIb306AHUEM UUPP060O20 U
anan0208020 060pyoosanus
uenmpa «Touxka pocmay)

https://m.edsoo.ru/236f7¢07

121

Pacué€t pa3BeTBIEHHBIX
aJIeKTpUUecKux uenei. [Ipasumna

bu6mmoreka [IOK
https://m.edsoo.ru/1794cf37

Kupxroga
bubmuorexa [JOK
122 Pemenue 3agau https://m.edso0o.ru/3881b46
9
Pabota smekTprueckoro Toka.

123 3akon J[xoyna —Jlenua bubmuorexa [JOK
IpodopueHTaAIHOHHBIH https://m.edsoo.ru/a3605c5c
KOMIIOHEHT

bu6nmoreka [JOK
124 P
CHICHAE sakad https://m.eds00.ru/6761bf0f
MOUIHOCTD IEKTPUIECKOTO TOKA.
125 TemoBast MOIITHOCTh, BhIJIEIsIEMast bubmorexa HOK
= » BRUL https://m.eds00.ru/99750a6f
Ha pPe3ncTope
bubmuorexa [JOK
126 P
clieHme sanat https://m.edsoo.ru/eb72fc24

127 OJ1C u BHyTpeHHEE bubnmuorexa [JOK
COINPOTHBJIEHUE UCTOYHUKA TOKA https://m.edsoo.ru/72d453af

3akon Oma 1S TOJTHOM

128 (3aMKHYTOM) 3JIEKTPUUECKOI bubnnorexka [JOK

I_ICHI/I(C UCno/ib306aHUEM
um])poeozo U anai0206020

https://m.edsoo.ru/221f40fb



https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/6761bf0f
https://m.edsoo.ru/99750a6f
https://m.edsoo.ru/eb72fc24
https://m.edsoo.ru/72d453af
https://m.edsoo.ru/221f40fb

0bopyoosanus yenmpa

«Touka pocmay)
bubmuoreka [JOK
129 Pemenue 3angau https://m.eds00.ru/3580b67
9
bubmuoreka [JOK
130 MomEocTs HCTOTHHK TOKA https://m.edsoo.ru/a0ae51d8
bubmuorexa [JOK
131 K
OPOTKOT SaMBIAHIC https://m.edsoo.ru/546f5632
132 Konpaencarop B enu bubnmnoreka [JOK
MMOCTOSTHHOTO TOKa https://m.edsoo.ru/35368f3¢
bubmuorexa [JOK
133 Pemenne sanas https://m.edsoo.ru/4410cef0
Pemenue 3agau nmo reme
134 "HOCTOﬂHH}fﬁ DJIEKTPUUCCKUIN Bubmmorexa LHOK
| p https://m.edsoo.ru/a7340a29
TOK
Pemenue 3anau mo teme bu6mmoreka [IOK
135 "ITocTOSTHHBIN 2JIEKTPUUECKUIMA https://m.edsoo.ru/744261b
TOK" 8
Pemenue 3anau mo teme bu6mmorexa [IOK
136 "TToCTOSIHHBIN NEKTPUUECKUI https://m.edsoo.ru/eb5d468
TOK" 7
O060061IeHre U cucTeMaTH3alus
137 3HaHI/IHI; 110 TEME "HOCTOHHHII;IIﬁ Bubmmorexa LIOK
B " https://m.edsoo.ru/bfd7a050
IIEKTPUIECKUN TOK
138 KonrtponbHas pabora no teme bub6nuorexa [IOK

"[1oCTOSIHHBIN IEKTPUUECKUI

https://m.edsoo.ru/1885ddfl



https://m.edsoo.ru/3580b679
https://m.edsoo.ru/3580b679
https://m.edsoo.ru/a0ae51d8
https://m.edsoo.ru/546f5632
https://m.edsoo.ru/35368f3e
https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/1885ddf1

n

TOK

3JICKTpI/I‘-IeCKa$I IMpOBOAUMOCTD
Pa3JINIHBIX BCUICCTB.

bu6mmoreka [IOK

139 B https://m.edsoo.ru/da79429
DNEeKTpUYECKHUM TOK B METAJIJIaX. s
CBepXITpoBOIMMOCTh B
DNEeKTpUUECKUN TOK B pacTBOpPax
bu6mmoreka [IOK
U paciujiaBax JIEKTPOIUTOB.
140 https://m.edsoo.ru/4b42349
3akonsl Dapazes nis )
3JIEKTPOIM3a h
141 DNEeKTPUYECKUM TOK B rasax. bubnuorexa [JOK
[Lmazma https://m.eds00.1ru/92d92{76
142 DNEeKTPUUYECKHUI TOK B BaKyyMe. bubnnoreka [JOK
BakyymHbie iprOopbI https://m.edsoo.ru/2E+160
143 DNEeKTPUUECKHI TOK B bubnunoreka [JOK
MOJIYIIPOBOAHUKAX https://m.edsoo.ru/ab61c660
[TomynpoBOIHUKOBBIE TPUOOPEI bubnnoreka [JOK
144 IIpodopuenTanmoHHbIN https://m.edsoo0.ru/8362220
KOMIIOHEHT 0
Pu3nYeCcKuil IPAKTUKYM 110 TEME
"3HaKOMCTBO C LIU(POBOIA
nabopaTopueit o puszmnke.
[Tpumeps! uzmepeHus: GU3NIECKUX
PENED e ¢ bubmuorexa [JOK
145 BEJIWYWH IIPU TTOMOIIN
" https://m.edsoo.ru/5643ea56
KOMITHIOTEPHBIX JATYUKOB" (¢
UCNOIb306AHUEM UUPP0BO20 U
aHan0208020 060pPy00BaAHUA
uenmpa «Touka pocmay)
146 DU3NYECKUN TPAKTUKYM 10 TEME bubmuorexa [JOK



https://m.edsoo.ru/da794295
https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/83622200
https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56

"M3yyeHre HepaBHOMEPHOTO
JBUKEHHUSI C LIEJIbIO ONPEIeTICHUS
MTHOBEHHOU cKopocTu"

https://m.edsoo.ru/f629215f

DU3NYECKUI TPAKTUKYM I10 TEME
"UccaenoBanue 3aBUCUMOCTH

bubmuoreka [JOK

147
IIYTH OT BPEMEHH TTPU https://m.eds00.1u/6960b6ef
PaBHOYCKOPEHHOM JBH>KEHUUN"
®u3nuecKuil IPaKTUKYM IO TEME BuG 1OK
noInoTeKa
148 "U3MepeHue ycKopeHust
5 " https://m.edsoo.ru/d1ea2402
CBOOOJHOTO NaJCHUS
®u3nuecKuil NPAKTUKYM I10 TEME
149 "N3yueHne NBUKEHHUS Tela 10 bu6mmoreka [IOK
OKPYHOCTH C IIOCTOSIHHOH 110 https://m.edsoo.ru/bcf53514
MOJIYJIFO CKOPOCTBIO»
Pu3nUeCcKUil IPAKTUKYM 110 TEME
"[IpoBepka runoTessl o Eu6 OK
nonnoTexa
HE3aBHCUMOCTH BPEMEHU 1
150 . https://m.edsoo.ru/0b34db8
JBUKEHHSI OpyCKa M0 HaKIIOHHON 4
TUTOCKOCTH Ha 3aJJaHHOE B
paccTostHue OT ero Macchl”
Pu3NYECKUl IPAKTUKYM 110 TEME Bu6 OK
nonuoTexa
"N3yuyeHne IBUKEHUS CUCTEMBI 1
151 eIl CBA3AHHEIX HITLIO https://m.edsoo.ru/b55b81a
’ . - 1
MIEPEKUHYTOM uepe3 NErKuii 610K"
Pu3NYECKU MPAKTUKYM 110 TEME BuG OK
nonnoTexa
"N3mepenue ko3 duirenta orexa Il
152 https://m.edsoo.ru/b83b160

TPCHUA IO BEJINYHUHE YTJIOBOT'O
Kod(purmenTa 3aBUCUMOCTH

7



https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/b83b1607

Frp(N)"

153

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue ycioBuii
paBHOBeCHsI TBEPJIOTO Tea,
HMMEIOIIET0 OCh BpanieHus"

bubmuoreka [JOK
https://m.edsoo.ru/4a04{4{7

154

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue cuiibl TArM, CKOPOCTU
MOJIEJIN 3JIEKTPOMOOHIIS U
MOIIHOCTH CHJIbI TSTHU" WK
SHEPrUU TeJla 10 TOPMO3HOMY
nytu"

bu6mmorexa [IOK
https://m.edsoo.ru/8561b28e

155

du3nyeckuil NPaKTUKYM 110 TEME
"N3ydeHne u30TepMHUUECKOTO
IpoLecca (¢ Ucnoib306anuem
uugposozo u anano206020
ooopyoosanun yenmpa « Touxka
pocmay)

bu6nmoreka [JOK
https://m.edsoo.ru/e0fe7e07

156

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepenue yaenbHON
TermnoéMKocTH" (¢
UCNOIb306AHUEM UUPP06020 U
anan0208020 060pyoosanus
uenmpa «Touxka pocmay)

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

157

@u3NYeCKUil NPAKTUKYM IO TEME
"N3mepenue abcomoTHOM
BJIQ)KHOCTH BO3/1yXa U OILIEHKa
Macchl IapOB B TOMELEHUN".

bubmuorexa [JOK
https://m.edsoo.ru/6bla23b
5

158

DU3NYECKUN TPAKTUKYM I10 TEME

bu6mmoreka [IOK



https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/6b1a23b5

"N3yyeHue npoTekaHus TOKa B
LIETIH, COJIeprKalleid KOHAeHCATOP'
(c ucnonv3zosanuem yuphposozo u

anan0208020 060pyoosanus
uenmpa «Touxka pocmay)

https://m.edsoo.ru/ec424377

DU3NYECKUI TPAKTUKYM I10 TEME
"UccaenqoBanue CMEIIAaHHOTO
COCJIMHEHHS PEe3UCTOPOB" (¢

bu6mmoreka [IOK

159 https://m.edsoo.ru/2b179d9
UCNOIb306AHUEM UUPP06O20 U g
aHan0208020 0060py0osanus B
uenmpa «Touxa pocmay)
. bu6mmorexa [IOK
Ou3nyecKkuil MpakTUKyM IO TeMe
160 " " https://m.eds00.ru/64b6¢90
Habmonenue snekrponusza ’
PezepBHblit ypok. O0001IeHNE U bubnnorexka [JOK
161 cUcTeMaTu3alus 3HaHHUI M0 TemMe https://m.edsoo.ru/ed017d9
"KunemaTtuxka" 3
PezepBHblit ypok. O0001IeHNE U bubnnoreka [JOK
162 cUcTeMaTu3alus 3HaHHUI M0 TemMe https://m.edsoo.ru/3149956
"Tunamuka" b
PesepBHrIil ypok. O6o0eHne u
163 CI/ICTI;MaTmZpI/I;{ 3HAHUU 10 TEME bubmmorexa [TOK
" t " https://m.edsoo.ru/0f9752ac
CraTtuka TBEpIOro Tena
PesepBHrlIit ypok. O6o01eHne
164 CUCTEMaTHU3allis 3HAHUM 110 TeEME bubnmoreka [JOK
"3aKOHBI COXpaHEHUS B https://m.edsoo.ru/6c0df9cc
MexaHuke"
165 PesepBHelil ypok. O600meHNEe 1 bubnmoreka [JOK



https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc

cHUCTeMaTH3aIvs 3HaHUH 110 TeME
"OCHOBBI
MOJICKYJISIPHOKMHETHYECKOM
Teopun"

https://m.edsoo.ru/de14897
6

PesepBHbIil ypok. O600ICHHE 1

166 CHCTEMAaTHU3allMs 3HAaHHI 110 TeME | bubmuorexa [JOK
"Tepmonunamuka. TenaoBbie https://m.edsoo.ru/Obcc77¢cl
MaIIuHBI"

PesepBHrlit ypok. O6o01eHue u

167 CHCTEMAaTHU3alMs 3HaHHUI 110 TeME 1 bubmuorexa [JOK
"ArperaTHble COCTOSTHUS https://m.edsoo.ru/59ca5c91
BeulectBa. PazoBble nepexoanb"”

PesepBHbIil ypok. O0001ICHHE 1

168 CI/ICTEM@.TI/ISZI_II)I/IH 3HaHI/II>I'Iu 0 TEME 1 bubmnorexa LIOK

" " https://m.edsoo.ru/f2381¢c0c
DIIEKTPUYECKOE T0JIe
PesepBHelIit ypok. O6001IeHNEe 1

169 CHCTEMAaTHU3allKs 3HAaHHUI 110 TeMe 1 bu6nmoreka [JOK
"[IoCTOSIHHBIN 2IEKTPUUECKUI https://m.edsoo.ru/3cae6dal
TOK"

PeszepBHbIil ypok. O600ICHHE 1

170 CI/ICTEMaTmZpH;{ 3HaHI/II>I'Iu 10 TeME 1 bubmorexa [OK

" . " https://m.edsoo.ru/cc7681d4
Toku B pa3IuyHbIX Cpeaax
OBIIEE KOJIMYECTBO YACOB I10 170 16

I[TPOT'PAMME



https://m.edsoo.ru/de148976
https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

11 KJIACC

KouunyecTBo 4acoB DJIeKTPOHHbIE
Ne Jara
/ Tema ypoka 11 K 11 M3VYEHH unGposLie
1
yp Beero poq)i)pneHTaun OHTPOJIbH PaKTHYeCK Yy 0BpazoBaTETBHbIC
n OHHBIN ble paboThI ue padboTbl s
pecypchl
KOMIIOHEHT
BianmoneiictBue
ITOCTOSHHBIX
MAariuToB U bu6nunorexa [IOK
[IPOBOJHUKOB C 1 https://m.edsoo.ru/487a8
TOKOM. MaraurtHoe 593
noJe. I'unoresa
Awmmnepa
Bektop MaruuTHOM
uHaykOouu. Ipuanun
Y P bu6anoreka LIOK
CyHepIo3UIIN
. 1 https://m.edsoo.ru/4clab
MAarHUTHBIX HOJCH. cch
JIMHY MarHUTHOM T
WHIYKIAN
MarauTHOE I10JIe bu6anoreka LIOK
MPOBOJHUKA C TOKOM. 1 https://m.edsoo.ru/d35d5
OnbIT OpcTena 262
Cuna Amnepa, e€ bu6muoreka [JOK
HaIlpaBJICHUE U 1 https://m.edso00.ru/26d9c
MOJYJIb Sba
bubnmnoreka LIOK
Pemenne 3amau 1 https://m.edsoo.ru/a37a0

c21



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/a37a0c21

HpI/IMeHCHI/IC 3aK0OHa

Awmrepa.
bubnunoreka LIOK
6 IICKTPOUSMEPHTEIbH https://m.edsoo.ru/ad771
bI€ PUOOPHI 2d7
IIpodopuenrannonx o
bIil KOMIIOHEHT
Cuna Jlopenia, eé
HarpaBJeHUE 1
Moy, JIBHDKEHHE bubnuoreka [IOK
7 . https://m.edsoo.ru/c97afa
3apsKEHHOM YaCTHUIIbI ol
B OJJHOPOJHOM
MarHuTHOM T10JIE
bubnunoreka LIOK
8 Pemienne 3agau https://m.edso0o.ru/504e9
8¢c7
bubmnoreka IIOK
9 Pa6ora cuisl Jlopenna https://m.edsoo.ru/d518b
e4b
bubmunoreka IIOK
10 Penrenue 3anau https://m.eds00.ru/93617
bd9
MarunurtHoe 1oJje B
BEIICCTBE. bubnmorexa LIOK
11 deppoMarHeTHKH, https://m.edsoo.ru/30ff96
rnapa- u 08
JMaMarHeTUKHU
OCHOBHEIE CBOMCTBA bu6nunorexa LIOK
12 (beppoMarHeTHKOB. https://m.edsoo.ru/0b581
[Ipumenenue 90a



https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/0b58190a

beppomMarHeTUKoB

Pemenue 3axau mo

but6mmoreka [IOK

13 teme "MarautHoe https://m.edsoo.ru/5b55¢
nosie" 307
Pemienue 3anau 1o bubnuotexa [JOK
14 teme "MarautHoe https://m.edsoo.ru/41c4a
mose" e8a
SBrnenne
AIEKTPOMArHUTHOMN
uHaykuuu. I[oTok
BEKTOpa MarHUTHOMN
WUHAYKIHH(C Bbu6mmoteka [JOK
15 UCNOB306AHUEM https://m.edsoo.ru/b3efa0
uuppoeozo u cl
aHan0206020
obopyoosanus
yenmpa «Touka
pocmay)
bu6anoreka LIOK
16 OJ1C unayKIMMN https://m.eds00.ru/48150
bd8
3akoH but6mmoreka [IOK
17 3JIEKTPOMAarHUTHOU https://m.edsoo.ru/a6dec
unayknuu Papanges 188
Buxpesoe bu6muoreka [JOK
18 3IIEKTPAYECKOE TIOJIE. https://m.edsoo.ru/15abe
Toxn @yko 140
19 OJ1C unayKImu B bubnmoreka [JOK



https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/15abe140

JABHXXYIINUXCA
IMPOBOAHUKAX

https://m.edsoo.ru/0235¢
c02

bubnunoreka LIOK

20 Pemenue 3amau https://m.edsoo.ru/4dfda
618
bubnunorexa LIOK
21 [IpaBuio Jlenna https://m.edsoo.ru/bbc22
726
NHAyKTUBHOCTS.
Karymixa bu6nuoreka [JOK
22 WHJIYKTUBHOCTH B https://m.edsoo.ru/621ea
LIETTH TIOCTOSIHHOTO e9d
TOKa
SIBneHme bu6nuorexa [IOK
23 camounaykuuu. J/C https://m.edsoo.ru/7ee60
CaMOMHIYKIIUHA ca8
DHeprusi MarHuTHOTO
0JIs1 KaTyILIKH C bubmuoreka [JOK
24 TOKOM. https://m.edsoo.ru/b3c0a
DneKTpOMarHuTHOE dil
rnoje
bubnmnoreka LIOK
25 Penrtenue 3anau https://m.edsoo0.ru/88169
d2b
0O00011eHne n
CHCTeMaTU3aIlns bubmorexa TIOK
26 . https://m.edsoo.ru/76484
3HAHUM 110 TEME 025

"OnexkTpoauHaMuka"



https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/76484025

Kontponbhas pabota

bubnunorexa LIOK

27 10 TeME https://m.edsoo.ru/8ae09
"OnexkTpoaguHaMuKa" b98
KonebarenpHas
cucrema. CBOOOIHBIC bubnuorexa [JOK
28 KOJIcOaHMSI. https://m.edsoo.ru/7c1db
I"apmonuyeckue 385
KoJIeOaHus
Kunemarudeckoe u
JAHAMUYECKOE bu6mmoteka IIOK
29 OIUCaHue https://m.edsoo.ru/87ce9
KOoJIeOaTEIbHBIX 498
JBIDKCHUH
DHepreTuyeckoe
onucanue. BriBonx
JTUHAMHYECKOTO
OINMCaHMs bubmorexa [IOK
30 TapMOHHMYECKHUX https://m.edsoo.ru/e3¢99
KoneOaHuii U3 ux 692
HHEPreTHYECKOTO U
KHHEMATHIECKOTO
OTHCaHUs
AMmmTYza B baza bubmuoreka [{OK
31 coneBarmii https://m.edsoo.ru/7a0c4
39a
Ilepnon m yacrora
konebanuii. [Tepuon bubmnorexa LIOK
32 MAJIBIX CBOGOIHEIX https://m.edsoo.ru/e0399
319

KoJiebaHuil



https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/e0399319

MaTEMaTHYECKOIO
MasTHUKa. [lepuon
CBOOOIHBIX
KoJIEOaHMI
MPYXKUHHOTO
MasTHHUKA(C
UCNOTIb30GAHUEM
uughposozo u

AHA10208020
obopyoosanusn
uenmpa «Touka
pocmay)
3aryxaromue
bubnunoreka LIOK
33 Kogebanus. https://m.edsoo.ru/72¢93
BrinyXcHHBIE 409
koJsieOanus. Pe3oHanc T
bu6nmorexa LIOK
34 ABTOKOIC0aHUSA https://m.edsoo.ru/6add2
644
bu6nunorexa LIOK
https://m.edsoo.ru/addee
35 Pemienne 3agau c71
https://m.edsoo.ru/75612
3¢5
VYpok-koHpepeHuus
"MexaHn4eckue but6mmoreka [IOK
36 KoJieOaHHS B https://m.edsoo.ru/8ef58

MY3bIKaJIbHBIX
MHCTpyMEHTax"

7be



https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/8ef587be

IIpodopuenTanuoHH
bIii KOMIIOHEHT

O060061EHNE U

CHCTEMAaTH3alIHs bubnunorexa LIOK

37 3HAHWUH 10 TEME https://m.edsoo.ru/eb841
"MexaHHYeCcKHe 82f
KoJiebanus"

DIIeKTpOMarHUTHBIC
bubnunoreka LIOK
KoJIeOaHusl.
38 . https://m.edsoo.ru/d4ada
KoinebarenpHbIi
bde
KOHTYP
®opmyna Tomcona.
CBs13b aMIUTUTY B
3apsiaa KOHAeHcaTopa Bubmuorexa LIOK

39 p . p https://m.edso0.ru/09319
C aMIUTUTY IO CHITBI ofl
TOKa B KOJIEOATEIHLHOM -

KOHTYpE
3aKOH COXpaHEHHUs

bubnmorexa LIOK
SHEPTUH B HJICATHHOM

40 https://m.edsoo.ru/d1e2d

KO0JIe0aTeIbHOM
543
KOHTYpE
3aTyxaroiue
3IEKTPOMAarHUTHEIC
bu6nunorexa LIOK
KoJIeOaHusl.

41 https://m.edso0.ru/5e¢668
Brinyxnennbie 619
3IEKTPOMAarHUTHEIC -

KoJIe0aHus
42 [TepemeHHBII TOK. bubnuotexa [JOK



https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/5e668619

Pesucrop u
KOHJICHCATOp B LIEMHU
MEPEMEHHOT0 TOKa(¢
UCNOIb306AHUEM
uugpoeozo u
aHa10206020
obopyoosanusn
yenmpa «Touka
pocmay)

https://m.edsoo.ru/84836
152

Karymka
WHJIYKTUBHOCTH B

bubmuoreka [{OK

43 https://m.edsoo.ru/cfa307
[[ENU TIEPEMEHHOTO of
TOKa -
3akon Oma s bu6nmnorexa LIOK
44 AIEKTPUYECKOMN LETH https://m.edsoo.ru/8bae3
[IEPEMEHHOI0 TOKa 8eb
MomHocTh
MePEMEHHOTO TOKa.
bu6nmorexa LIOK
AMIUIUTYHOE U
45 . https://m.edsoo.ru/lcac6
JIeHCTBYIOIIEE cdo
3HAYEHUE CUIILI TOKA U —
HaATPSDKEHUS
bu6nunorexa LIOK
Pe3onanc B
46 . https://m.edsoo.ru/08750
AIEKTPUYECKON IIETTH
6df
but6mmoreka [IOK
47 Pemenne 3amau https://m.edsoo.ru/al 683
6ad
48 Uneanpubii but6mmoreka [IOK



https://m.edsoo.ru/84836152
https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/a16836a4

TpaHchopmarop. https://m.edsoo.ru/f9741
ITpon3BOACTBO, 8ac
nepeaayda u
noTpebaeHne
ANEKTPUUECKON
SHEPruu
DKOJIOTHYECKUE PUCKU
MIPU TIPOU3BOJICTBE
AJIIEKTPOIHEPTUH.
KynbTypa bub6nuoreka [JOK
49 HCIIOIL30BaHUS https://m.edsoo.ru/a6f74
DJIEKTPOIHEPTUM B d93
MTOBCEIHCBHOU JKU3HU
IIpodopreHTanmoHH
bIil KOMIIOHEHT
bu6nuorexa [IOK
50 Pemenue 3amau https://m.edsoo.ru/ee667
Ted
bu6anoreka LIOK
51 Pemenue 3anau https://m.edsoo.ru/7cab5
9f8
0O00011eHne n
CHUCTEMATHU3AIIHS but6mmorekxa [IOK
52 3HAHUH 10 TeMe https://m.edso0o.ru/40102
"DJIeKTpOMarHuTHhIE 4a9
KoJsieOanus"
Mexann4geckue bubanoreka LJOK
53 BOJIHEI. https://m.edsoo.ru/a58el

XapakTepucTuKu

09f



https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/a58e109f

MEXaHUYCCKUX BOJIH

. bubnunorexa LIOK
CBoiicTBa
54 https://m.edsoo.ru/d9ael
MEXaHHYECKHUX BOJIH
000
3ByK. bu6muoreka [IOK
55 XapakTepucTUKu https://m.edsoo.ru/138b6
3ByKa 09
WNudpazByk n
yJIbTPa3BYK. bu6nuoreka [JOK
56 [ymoBoe https://m.edso0.ru/73800
3arpsi3HEHUE 38f
OKpYXKaroIlei cpebl
bubmnoreka IIOK
57 Pemenune 3anau https://m.edsoo.ru/cfd91
8bf
DNeKTpOMarHuTHBIE
bu6nuorexa [IOK
BOJIHBL. M3i1yyeHue
58 https://m.edsoo.ru/714e5
AJIEKTPOMArHUTHBIX
dbl
BOJIH
OHeprus
AJIEKTPOMArHUTHBIX bubnmnoreka [JOK
59 BoJiH. CBolicTBa https://m.edsoo.ru/d01b8
DJIEKTPOMAarHUTHBIX 18¢
BOJIH
[lkana
AIEKTPOMArHUTHBIX bubmmorexa TIOK
60 p https://m.edsoo.ru/49bel

BOJIH. HpI/IMCHCHI/IC
SJICKTPOMArHuTHBIX

f9e



https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/49be1f9e

BOJIH B TCXHHUKEC U

OBITY
IIpuHUMIIBL
pPaauoCBs3H U
TEJICBUACHUS. bubnunoreka LIOK
61 Pannonokanus. https://m.edso0o.ru/996f1
DNeKTpOMarHuTHOE 8
3arpsi3HEHUE
OKPYXaIoIIeH Cpeabl
KonTponbnas pabota bubmmoreka [JOK
62 o teme "Konebanus https://m.edsoo.ru/4f798
1 BOJIHEBI" 5a0
Cger. 3akoH
. bubnuorexa [IOK
MPSIMOJTMHEIHOTO
63 https://m.edsoo0.ru/f9566
pacrpocTpaHeHus
406
cBeTa
Pewenue 3amau Ha
IIPUMEHEHHE 3aKOHa bubmuoreka [JOK
64 MIPSMOJIMHEMHOTO https://m.edsoo.ru/ea32d
pacupocTpaHeHNA 455
cBeTa
OTtpaxkeHue cBera. bubmuoreka [IOK
65 ITmockoe 3epkaiio. https://m.edsoo.ru/a005d
Cdepudaeckoe 3epkano 2bb
[Ipenomnenue cBera.
ABCOIMOTHLL I bubnmnoreka [JOK
66 . https://m.edsoo.ru/bc2e5
OTHOCHTEIIbHBIN sed

I1oKa3arecjib



https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/bc2e55cd

MPETOMIICHUS.
[TonHoe BHyTpeHHEE
OTpakeHHUE.
[IpenenpHbli yroga
MOJIHOTO BHYTPEHHETO
OTpaXKEHUS

Penrenue 3amaud Ha
MPUMEHEHUE 3aKOHOB

bubmuoreka IIOK

67 https://m.edsoo0.ru/49d83
OTpaXKCHHUS U 029
IPEJIOMIICHUS CBETa o
Xoa myueil B mpusMe.
bubnuorexa [JOK
Hucniepcus ceera.
68 . https://m.edsoo.ru/d8elc
CIoKHBIN cOCTaB 1be
Oenoro cBera. L{Bet -
JInnzel. DokycHoe
ACCTOSIHIE 1 bubmorexa [JOK
69 P https://m.edso0.ru/60441
ONITHYECKAs CUJIA
359
JTUH3BI
[TocTpoenue
M300paxeHMil B bu6muoreka [JOK
70 JIMH3aX U UX https://m.edsoo.ru/bb53b
CHUCTEMaX. 1d5
YBenuueHue JIUH3bI
Penrenue 3amad Ha
MOCTPOEHUE bubmuoreka [IOK
71 U300paxKeHmi, https://m.edsoo.ru/5a868

MMoJIy4aCMbIX C
IIOMOIIBIO JIMH3

f09



https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/5a868f09

I'nma3 xkak onrnueckas

bubnmoreka [IOK

72 https://m.edsoo.ru/ecd48
cucrema
0a2
Penrenue 3amau.
[Tpenenbr bubnunorexa LIOK
73 MIPUMEHUMOCTHU https://m.edsoo.ru/cd174
reOMETPUYECKON al0
ONTHKU
CKopocTh CBETa B bubmmorexa LOK
74 p https://m.edsoo.ru/f32aab
METO/Ibl €€ U3MEPEHUS 06
bubmuoreka [{OK
75 Hucnepcus ceera https://m.edsoo.ru/lel6¢c
cbe
bubnmorexa LIOK
Wnutepdepennms
76 HTepepeHN https://m.edso0o.ru/5fc0c6
CBeTa
38
KorepenTHsie
HCTOYHHUKH. Y CJIOBHUS bubmnoreka IIOK
77 HaAOJIFOIEHUS https://m.edsoo.ru/c6416
MaKCUMYMOB U d48
MHUHUMYMOB
bubnunorexa LIOK
78 Pemenne 3agau https://m.edsoo.ru/3061d
€2b
bubnmnoreka LIOK
IIpumeHeHne
79 https://m.edsoo.ru/668ed
uHTepepeHun
be8
80 Hudpakmaus ceera bubnuotexa [JOK



https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/668edbc8

https://m.edsoo.ru/12ed0
4b5

nhpaKknOHHAS
A (bp bub6numoreka [IOK
pemérka. YcioBue
81 https://m.edsoo.ru/f998d
HaOIIOAEHUS TJIaBHBIX 964
MaKCHUMYMOB T
bubnunorexa LIOK
82 Pemenue 3amau https://m.edsoo.ru/d58c4
1lla
[Tonepeunoctsb bubnnorexa [JOK
83 CBETOBLIX BOJIH. https://m.edsoo.ru/e9890
[Tonsipuzanus ceeta fe9
bubnunoreka LIOK
84 Pemenue 3amau https://m.edsoo0.ru/c56¢8
158
bubmnoreka IIOK
CBETOBBLIE SIBIIEHUS B
&5 o https://m.edsoo.ru/0b363
pupoze 63d
0O0001eHue n
bu6nunorexa LIOK
CUCTEMATH3ALUS
86 . https://m.edsoo.ru/8al147
3HAHUH 10 TEME
48b
"Ontuka"
KonTponsHas pabora bubnmorexa LOK
87 https://m.eds00.ru/82315
o TeMe «OnrTuka»
dd4
I'pannnb
bubnmnoreka LIOK
MIPUMEHHUMOCTH
88 . https://m.edsoo.ru/c9bd?
KJIACCUYECKOH b

MEXaHUKHU. 3aKOHEI



https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/c9bd77cb

QJICKTPOAWMHAMUKHU U

MPUHLIUI
OTHOCUTEJIbHOCTH
[TocTynater bubmmoreka [JOK
89 ClielIMaIbHON TEOPUH https://m.edsoo.ru/c5610
OTHOCUTEJIbHOCTH Scb
IIpocTpancTBEHHO-
BPEMEHHOW UHTEPBAI.
[IpeoOpazoBanms
JlopeHnna. Yciosue bubmnoreka IIOK
90 MIPUYUHHOCTH. https://m.edsoo.ru/d8374
OTHOCHUTENLHOCTD 2bb
OJIHOBPEMEHHOCTH.
3ameIeHre BpeMEH!
Y COKpAIICHUE IJTUHBI
OHeprus U UMIYJIbC bu6muoreka [JOK
91 PEIATUBUCTCKOMN https://m.edsoo.ru/853a6
YaCTHUIIBI 4fc
CBs13b Macchl ¢
SHEpruen u
bu6nuorexa [IOK
HUMITYJTECOM
92 . https://m.edsoo.ru/b6258
PESITUBUCTCKOM ffa
4acTULBI. DHEPIHUs o
MOKOS
but6mmoreka [IOK
PaBHOBeCHOE
93 https://m.edsoo.ru/f5403
TETIJIOBOE U3TyUeHNE
Sad
bubmuoreka [IOK
94 3aKOH CMCIICHHS 1

https://m.edsoo.ru/1c5ff7



https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752

Buna

52

I'unoresza M. Ilmanka

bubnunorexa LIOK

95 https://m.edsoo.ru/a5ffa2
0 kBaHTax. ®OTOHBI 18
bubnunoreka LIOK
DHEprusi 1 UMITYJIbC
96 https://m.edsoo.ru/7fb30
dboToHa
Tec
®dorodddext. OnbIThI bubnnoreka [JOK
97 A.T. Cronerosa. https://m.edsoo.ru/8c68¢
3akonbl poTtoddderra 5b9
YpaBHeHue
OUHIITEHHA 11 bu6nmorexa LIOK
98 dororddexra. https://m.edsoo.ru/01ef4
"Kpachnas rpanuna” 556
doroapdexra
JlaBnenue caera. bubnmnorexa [JOK
99 Omngrte I1. H. https://m.edsoo.ru/64b4f
JleGenena 966
. bubmnoreka IIOK
BonHoBEIE CBO¥CTBA
100 https://m.edsoo.ru/f59cfc
YaCTUII
ec
Bounnsl e bpoiis.
JlmiHa BOJIHEI 1e bubnmnoreka LIOK
101 Bpoiina u pazmepsl https://m.edsoo.ru/5df8b
00J1aCTH JIOKATH3aIuU afl
JBUXKYIIEHCS YaCTHIIBI
102 KopmyckynsipHo- bu6muoreka [JOK

BOJIHOBOM JTyaiu3M

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



https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a

62a

Hudpakmus bubmmoreka [JOK

103 3JIEKTPOHOB Ha https://m.edsoo.ru/30dba
KpUCTAJUIAX 18¢c
Cnenuduka
M3MEpPEHUN B

bubnunorexa LIOK
MHUKPOMHPE.

104 https://m.eds00.ru/65783
CoOTHOIICHUS dec
HEOIPEIETEHHOCTEM T
['eitzenbepra

bubnunoreka LIOK
Pemienne
105 https://m.edso0o.ru/e7019
rpaguyYecKux 3aaaqd
Sbd
. bubnmorexa LIOK
Pemenne pacu€THbIX
106 https://m.edsoo.ru/ee9b3
3a/1a4
182
KonTponbnas pabota
o TeMam: "OCHOBBI bu6mmoteka IIOK

107 CTO", https://m.edsoo.ru/c3de8
"KopnyckynsipHo- 9la
BOJIHOBOM JTyanu3m"

OmnEBITE IO
HCCIIEIOBAHUIO bubnunorexa LIOK

108 CTPOEHHUSI aTOMaA. https://m.edsoo.ru/312b7
[InanerapuHas Moaenb 50a
atoma Pezepdopaa

but6mmoreka [IOK
109 ITocrynarer bopa https://m.edsoo.ru/404df

a%



https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/404dfa9a

110

Bupel ciekTpos.
CnekTp ypoBHEM
SHEPIrHH aToMa

bubnunoreka LIOK
https://m.edsoo.ru/cf74b
1lla

BOJIOpOJIA
CrioHTaHHOE U bubnunoreka LIOK
111 BBIHYKJICHHOE https://m.edsoo.ru/f945d
U3JIyYeHHE CBETA 85¢
bubmuoreka [{OK

112

Jlazep

https://m.edsoo.ru/2288a
Oc4

113

Hyxnonnas moaens
snpa ['etizenOepra-
NBanenko. 3apsn u
MaccoOBOE YHCIIO sI/Ipa.
H30TO0MmEI.
PagnoakTuBHOCTH

bubnunoreka LIOK
https://m.edsoo.ru/34ada
Sde

114

3aKkoH
PaAOAKTUBHOIO
pacrnaga. CBoiicTBa
MOHM3UPYIOLIETO
u3inydeHus. Bnusgaue
PaIMOaKTUBHOCTH Ha
JKUBbIE OPTraHU3MBI.
Jo3umerpus

bu6nmorexa LIOK
https://m.edsoo.ru/aab98
bef

115

DHeprus CBs3u
HYKJIOHOB B SIJIp€.
SlnepHble cuibl.
Jedext maccol siapa.
SInepHsle peakuuu.

bu6nunorexa LIOK
https://m.edsoo.ru/ff1758
do



https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/ff1758d0

SnepHble peakTopsl.
[TpoGaembr
YIPaBIsIEMOTO
TEPMOSIAEPHOTO
CHUHTE3A.
DKOJIOTUYECKUE
ACIEKThl Pa3BUTHS
AJIEPHON SHEPreTUKH
IIpodopreHTanmoHH
bIii KOMIIOHEHT

116

Meroas! perucrpanuu
1 UCCIICZIOBAHNUS
3JIEMEHTapHBIX
YacTHLL.
@yHIaMEHTAIIbHBIE
B3aUMO/ICVCTBUS.
bapronbl, ME30HBI U
JICNITOHBI.
[Ipencrasnenue o
CranpapTHON Mozemy.
KBapk-riroonHas
MOJEJIb aJPOHOB

bu6nuorexa [IOK
https://m.edsoo.ru/1ac08
asb

117

®du3uKa 3a npeneaaMmu
CrangapTHON MozEny.
TémHas Marepus u
TEMHasl DHEPIUsl.
EnnncrBo
(hU3UYECKON KapTHHBI

but6mmoreka [IOK
https://m.edsoo.ru/c026f
d37



https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/c026fd37

Mupa

Oransl pa3BUTHA

but6mmoreka [IOK
ACTPOHOMHUH.
118 https://m.edsoo.ru/ad73e
3HaueHHe
145
aCTPOHOMHUHU
[IpumenumocTs
3aKOHOB (DM3HKH JIJIS
00BSICHEHUS TIPUPOIBI bubmmorexa [JOK
119 KOCMHYECKUX https://m.edsoo.ru/39c44
00BEKTOB. MeTobl 028
ACTPOHOMUYECKHX
HCCIICIOBAaHNI
CoBpeMeHHbIE
OITHYECKHE
bu6anoreka LIOK
TEIECKOMEI,
120 https://m.edsoo.ru/4877a
PaIuOTENIECKOTIBI, alo
BHeaTMoc(epHas T
aACTPOHOMHUS
Bup 3Bé3mH0r0 Heba.
bu6nmorexa LIOK
Co3zBe3nusi, spKue
121 . https://m.edsoo.ru/aac58
3BE3/IBI, INTAHETHI, UX Reb
BUIMMOE JIBUKEHHUE o
CoJtHeuHas cucTeMa.
Comnane. ConHedyHas bubmuoreka [{OK
122 AKTUBHOCTD. https://m.edsoo.ru/22748
Nctounuk sHeprum eb4
ComHIia ¥ 3BE31
123 3BE3bI, UX OCHOBHEIC but6mmoreka [IOK



https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/22748eb4

XapaKTePUCTHKHU.
Juarpamma
"CreKTpaJbHbINA KJ1acc
— CBETUMOCTB"

https://m.edsoo.ru/42169
944

3Be3abI TIIaBHOM

but6mmoreka [IOK

124 https://m.edsoo.ru/b3cb7
MOCJIEI0BATEILHOCTH 66¢
BuyTpeHHee cTpoeHue
3BE311. CoBpeMEHHBIE
MPEICTABICHUS O bubmnoreka IIOK
125 MIPOUCXOXKICHUU U https://m.edsoo.ru/d09da
spomronru CoJiHIa U 494
3BE3/. DTaIbl )KU3HU
3BE3]
Muneunsiii [Tyt —
Hama ["anakTuka. bu6nuorexa [IOK
126 THIIBI raTaKTHK. https://m.edsoo.ru/7¢d10
Yeépusle ObIpbI B ala
s/Ipax rajlaKkTUK
Bcenennas.
Pacmmpenue
Bcenennoii. 3akon bubnunorexa LIOK
127 Xab6mna. Teopus https://m.edsoo.ru/3dbdf
Bonbioro B3peIBa. 0d2
PenukToBoe
U3IIy4YeHUe
Macmrabnas bubanoreka LJOK
128 CTPYKTypa https://m.edsoo.ru/ce234

Bcenennon.

633



https://m.edsoo.ru/42169944
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/ce234633

MeTtaranakTuka

Hepeménneie bubnuoreka [JOK
129 poOJIEMBI https://m.edsoo.ru/d37d9
aCTPOHOMUHM ffe
Dduznueckuit
MPaKTUKYM I10 TEME
" bu6nmoreka [IOK
Hccnenosanue
130 https://m.eds00.ru/67361
MAarHMTHOTO ITOJIS acf
MMOCTOSTHHBIX T
MarduToB"
duzndeckuit
bubnunoreka LIOK
MPAKTUKYM I10 TEME
131 " https://m.edsoo.ru/fcae91
N3mepenue cruiibl <0
Awmrmepa” o
DdusznyecKkui
MPaKTUKYM I10 TEME
"UccnenoBanne
SIBJICHUS
ANEKTPOMATHUTHOMU
132 uHAyKIuu" (¢ https://m.eds00.ru/c3665
UCROIb306AHUEM 8da
uughposozo u
anan0206020
obopyoosanusn
uenmpa «Touka
pocmay)
. bu6nunorexa LIOK
duznueckuit
133 https://m.edso0o0.ru/b8fb6

MPAKTUKYM T10 TEME

391



https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/b8fb6391

"CoOopka Moaenu
3JICKTPOMArHUTHOTO
reneparopa"

134

duznyeckuit
MPaKTUKYM I10 TEME
"HU3mepenue nepuoaa
CcBOOOIHBIX
KOJIEOAHMI HUTSHOT'O
U TIPY)KHHHOTO
MasITHUKOB"

bubnunorexa LIOK
https://m.edsoo.ru/5d159
d3s

135

dusnueckuit
MPaKTUKYM I10 TEME
"IIpeoOpa3oBanue
SHEPTUHU B
MPY>KUHHOM
MasTHUKE" (¢
UCNOIb308AHUEM
uughposozo u
aHa10206020
obopyoosanus
yenmpa «Touka
pocmay)

bubnmorexa LIOK
https://m.edsoo.ru/a2802
6bd

136

Dduznueckuit
MPaKTUKYM T10 TEME
"UccnemoBanue
MIEPEMEHHOTO TOKA
yepes
MMOCJIEIOBATEILHO
COCIMHEHHEBIC

bubnunorexa LIOK
https://m.edso00.ru/89dc2
d9o



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/89dc2d90

KOHJICHCATOD,
KaTyIIKy ¥ pe3uctop"
(c ucnonvzosanuem
uughposozo u

aHa10206020
obopyoosanusn
yenmpa «Touka
pocmay)
dusznyeckuit
IPAKTUKYM I10 TEME bubnuoreka [IOK
137 "N3yuenue https://m.edso00.ru/b1006
MapaMeTpOB 3BYKOBOM 6la
BOJIHBI"
dusznyeckuit
MPAKTUKYM T10 TEME bubmuoteka [IOK
138 "U3mepenue https://m.edsoo.ru/42569
MOKa3aTess eal
MPETOMIICHUS CTEKIIa»
duznyeckui
MPAKTUKYM T10 TEME
" bubmuoreka [IOK
139 | vepene https://m.edsoo.r/b8 79
dboxycHOrO b3f
paccTosHuUs
paccenBarOIUX JUH3"
Pusnyeckui
IIPAaKTUKYM I10 TEME bu6muoreka [JOK
140 "Habmtoienue https://m.edsoo.ru/8b7ac
nudpakimy, 737

uHTephEepEeHITUU 1



https://m.edsoo.ru/b100661a
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/8b7ac737

noJjsipu3aiuu ceera'

duznueckuit
MPAKTUKYM I10 TEME

"Onpenenenue
MMITyJIbCa U SHEPTUHU bubmmoreka [JOK
141 PEISATUBUCTCKUX https://m.eds00.ru/63756
yacTuil (1o c47
dororpadusm TpekoB
3apsHKCHHBIX YACTHII B
MarHuTHOM T1oJie)"
dusznyecKuit
MPAKTUKYM I10 TEME
"N3mepenue bubnuorexa [IOK
142 nocrosiHHou IInanka https://m.edsoo.ru/eb916
Ha OCHOBE 182
WCCIICIOBAHHUS
doroappexra”
duznyeckui
MIPAKTHKYM I10 TEME
"UccnenoBanue
CIEKTpa bubmuoreka [JOK
143 pa3peREHHOrO https://m.edsoo.ru/ec651
aToOMapHOI'0 BOJAOpOda eb8
U U3MEpCHHE
MOCTOSIHHOM
Punbepra”
dusnyeckui bu6nunorexa LIOK
144 MIPAKTUKYM I10 TEME https://m.edsoo.ru/c3dab
"UccneqoBanue ebe



https://m.edsoo.ru/63756c47
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/c3dabe6e

pazoaKTUBHOTO (oHa
C UCIOJIb30BaHHEM
nozumerpa"

145

duznyeckuit
MPaKTUKYM I10 TEME
"HaOaronenus
3BE31HOI0 HeOA
HEBOOPYKEHHBIM
IJ1a30M C
HCIOJIb30BaHUEM
KOMITBIOTEPHBIX
IIPUIOKEHUH IS
onpeeICHUs
MOJIOKEHUS HEOSCHBIX
00BEKTOB Ha
KOHKPETHYIO JIaTy:
OCHOBHEIE CO3BE3IHS
CeBepHoro
MOJTYTIAPHSI U SIPKUE
3BE3TBI"

bubnuorexa [IOK
https://m.edsoo.ru/10720
2le

146

0O00011eHNEe U
cCUCTEeMaTH3aIHs
3HaHui. Ponb ¢pusuku
¥ aCTPOHOMUU B
3KOHOMUYECKOMH,
TEXHOJIOTUYECKOMH,
COLIMAJIbHOU U
TUYECKOHU cepax
JeSITeIbHOCTH

but6mmoreka [IOK
https://m.edsoo.ru/ad6dd
eed



https://m.edsoo.ru/1072021e
https://m.edsoo.ru/1072021e
https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/ad6ddeed

YCJI0BCKa

147

Ob6o006uenne u
cucTeMaTu3aIus
3HaHui. Posib 1 MecTo
bu3uKY U
aACTPOHOMHUU B
COBPEMEHHOM
Hay4YHOU KapTHHE
Mupa

bubnunorexa LIOK
https://m.edsoo.ru/18f19f
Tc

148

O06o0061IEHNE U
CUCTeMaTH3aIHs
3HaHuil. Posb
¢uznyeckoil Teopun B
dbopMupoBaHUH
MPEJCTaBICHUN O
buznyecKoit kKapTuHe
MHUpPa, MECTO
(bu3NYECKON KapTUHBI
MHpa B 001IEM psiy
COBPEMEHHBIX
€CTECTBCHHO-HAYIHBIX
MPEJCTaBICHUN O
pUpoze

bubnmorexa LIOK
https://m.edsoo.ru/e7d40
0f4

149

0O00011eHne n
cUCTEMAaTH3aIHs
3HAaHWH 110 TEME
"Kunemaruka"

bubnmorexa LIOK
https://m.edsoo.ru/b032f
c4b

150

0O000meHne n
CHCTEMATH3AIIH

bu6nunorexa LIOK
https://m.edsoo.ru/4e31b



https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507

3HAHWUH 10 TEME

"Kunemaruka"
O000mmenue u
but6mmoreka [IOK
CHUCTEMATHU3ALUS
151 . https://m.edsoo.ru/2dfbaf
3HAHUH 10 TEME o5
"lmnamuka" o
O000mmenue u
CHCTEMAaTHU3alus bubmnoreka IIOK
152 3HAHUU IO TEME https://m.edsoo.ru/3ccad
"CraTuka TBEpJI0ro 82e
Teaa"
O06o0061IEHNE U
CHCTEMaTHU3alLus bubmnoreka IIOK
153 3HAHUH 110 TEME https://m.edsoo.ru/32a4d
"3aKOHBI COXpaHEHUSs 1a0
B MexaHuke"
O0001menue u
CHUCTEMATHU3ALUS
3HAHUHU 110 TEME bu6nuorexa [IOK
154 "OCHOBEI https://m.edsoo.ru/ed440
MOJIEKYJIAPHO- ca8
KHHETHUECKON
Teopun"
0O00011eHne n
CHCTEMAaTH3allHs bubnunoteka LIOK
155 3HAHWUH 110 TEME https://m.edsoo.ru/c63f7c

"TepmoMHAMHUKA.
TenmoBeie MaIuHbL"

10



https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/c63f7c10

0O0001EeHuEe 1
CHCTEMAaTH3aLIH

. bubnunoreka LIOK
156 SHAHHH TIO TEME https://m.edsoo.ru/1d36b
"ArperaTHble sb1
COCTOSIHMSI BEIICCTBA.
®a30BbIe IEPEXOBI"
0O0001EeHuEe 1
CHCTEMAaTH3allHs bu6nunorexa LIOK
157 3HAHHH 10 TEME https://m.edsoo.ru/3bf0d
"DJIeKTpUUECKOe ef9
mose"
O6o0meHue u
CHCTEMAaTH3allHs bu6nunorexa LIOK
158 3HAHHH 10 TEME https://m.edsoo.ru/71453
"ITocTOSTHHBIN eeb
3JIEKTPUYECKUN TOK"
0O0001eHuEe "
CHCTEMAaTH3allHs bu6nmorexa LIOK
159 3HAHHH 10 TEME https://m.edso0o.ru/3d400
"ToKM B pa3InYHBIX 77a
cpenax"
0O00011eHne n
CHCTEeMaTU3aIlns bubmorexa [IOK
160 . https://m.edsoo.ru/3b4c0
3HAHUM 110 TEME 6ac
"MarauTtHoe nose" o
Pe3epBHbIi1 ypok. bubmuoreka [IOK
161 O6o0meHue u https://m.edso0.ru/053¢2

CUCTCMaTu3anus

248



https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/053e2248

3HAHUH 110 TEME
"DneKkTpoMarHuTHas
UHAYKIUA"

Pe3epBHBIit ypOK.
0O00011eHuEe 1

bubnunorexa LIOK
CHUCTEMATHU3ALUS
162 . https://m.edsoo.ru/d6310
3HAHUH 10 TEME bfd
"MexaHu4uecKue o
KosieOaums"
Pe3epBHbIil ypoK.
O06o0061IEHNE U
bubmuoreka [{OK
CUCTEMATH3ALUSI
163 . https://m.edsoo.ru/5e2bb
3HAHUH 10 TEME 23d
"OneKTpoMarHUTHbIE T
koneOanus"
Pe3epBHbIil ypoK.
0O0001eHuEe "
CHCTEMAaTH3allHs bu6nmorexa LIOK
164 3HAHUHU II0 TEME https://m.edsoo.ru/96a7a
"MexaHUYeCcKue U 2dd
ANIEKTPOMArHUTHBIE
BOJIHEI"
Pe3epBHbIit ypOK.
O6o0meHue u bubmuoreka [JOK
165 cHUCTeMaTu3alusl https://m.edsoo.ru/52ad1
3HAHUM I10 TeMe 603
"Ontuka"
. Bubmunorexa IIOK
166 Pe3epBHBII ypOK. nomorexa I

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



https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65

0O0001EeHuEe 1
CHCTEMAaTH3aLHs
3HAHUM 110 TEME
"OcnoBrl CTO"

(@)
()}

167

Pe3epBHBIt ypOK.
0O0001EeHue 1
cucTeMaTu3anus
3HaHUI 110 TEME
"KopnyckysipHo-
BOJIHOBOM JTyanu3m"

bubnunorexa LIOK
https://m.edsoo.ru/f7¢59
d38

168

Pe3epBHBIii ypoK.
O0o0061IeHNE U
CHCTEMAaTH3allHs
3HAHHH 10 TEME
"duzuka aroma"

bubnuorexa [IOK
https://m.edsoo.ru/1f511
654

169

Pe3epBHbIil ypoK.
0O0001eHuEe "
CHCTEMAaTH3allHs
3HAHUH 110 TEME
"du3nka aTOMHOT'O
A71pa ¥ JIEMEHTAPHBIX
yacTu"

bu6nuorexa [IOK
https://m.eds00.ru/905¢5
cel

170

Pe3epBHbIit ypOK.
0O00011eHne n
cUcTeMaTu3aIus
3HAHUU 10 TeME
"D11eMeHTbI
acTpobu3uku"

bu6nunorexa LIOK
https://m.edsoo.ru/2bff
b9%4c

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

170

16



https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c
https://m.edsoo.ru/2bffb94c

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMbl CpeIHero 001ero 00pa3zoBaHus

10.1

JleMOHCTpHpOBaTh HA MPUMEPAX POJIb U MECTO (U3UKH B (OPMUPOBAHUU
COBPEMEHHON HAYyYHOW KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uuThIBaTh TpaHUIBl MPUMEHEHHS W3YYCHHBIX (U3NYECKUX MOJEINeH:
MaTepHaibHas TOUKa, MHePIHaIbHas CUCTeMa OTCUETa, aOCOIIOTHO TBEPIOE
TEJI0, UJI€AIbHBIN ra3; MOJIENN CTPOSHHsS Ta30B, XKUJIKOCTEH U TBEPIBIX Tell,
TOYCYHBIN AJIEKTPUUECKUM 3apsi — IPU pelieHUH (PU3NYECKUX 3a/1a4

10.3

Pacrnio3naBath pu3uveckue sBIeHUs (TPOLECCH) U OOBSICHITH UX Ha OCHOBE
3aKOHOB MEXaHHKH, MOJIEKYJSIPHO-KUHETHUYECKONH TEOpUU  CTPOEHUs
BEIIECTBA M DJEKTPOJAMHAMHMKH: PAaBHOMEPHOE M PpaBHOYCKOPEHHOE
HOpSMOJIMHEHHOEe JIBUXKEHHE, CBOOOAHOE MaJeHHE TeJl, MABHXKEHHE II0
OKpPY>KHOCTH, HMHEpLHMs, B3auMmojeiictBue Tei; Auddysus, OpoyHOBCKOE
JBIDKEHUE, CTPOEHHUE KUJIKOCTEH U TBEPABIX TN, U3MEHEHHEe 00bEMa Ten
OpU HarpeBaHuM (OXJIAXKIEHUM), TEIJIOBOE paBHOBECHE, MCIApEHHUE,
KOHJIEHCAllKs, IJIaBJICHHE, KpUCTaUIU3alMsl, KUIIEHUE, BJIa)KHOCTh BO3yXa,
MOBBILICHHUE 1aBJIEHUS ra3a IIPHU €ro HarpeBaHUU B 3aKPBITOM COCY/JIE, CBA3b
MeXJly TapaMeTpaMM COCTOSIHUA ra3a B M30Ipoleccax; dJIeKTpU3alus Tedl,
B3aMMO/ICVICTBUE 3apsI0B

10.4

OnuceiBaTh MEXAaHUYECKOE JBUKEHUE, UCTIONB3YS (PU3NUECKUE BEITHMYUHBI:
KOOpJMHATA, MYTh, MIEPEMEILICHNE, CKOPOCTh, YCKOPEHHE, Macca Tea, CUia,
UMITYJIbC ~ TeJla, KWHETUYEeCKas DHEpPrus, IMOTeHIMaIbHas JSHEPTus,
MexaHudeckas paboTa, MeXaHWYeCKas MOIIHOCTh;, TIPU  OIMUCAHUU
MPaBUJIBHO TPAKTOBAaTh (PM3MUYECKUN CMBICH HCTHOIB3YEMBIX BEITUYHMH, UX
0003HaYeHHs] W ENWHUIBI, HAaXOAUTh (OPMYIIbI, CBS3BIBAIOIINE JIAHHYIO
(bU3HYECKYIO BEIUYUHY C APYTUMHU BETMUYNHAMU

10.5

OnuceiBaTh M3Y4YEHHBIE TEIJIOBBIE CBOMCTBA TE€JI M TEIUIOBBIE SIBIICHUS,
UCTONB3Ys (PU3MYEeCKHe BEIMYUHBI: AAaBIICHHE Tra3a, TeMIepaTypa, CpeaHsis
KMHETUYECKas SHEPIUst Xa0THYECKOTO JBUKECHUS MOJIEKY!I,
CPEIHEKBAJIpaTU4YHAsl  CKOPOCTb  MOJIEKYJ,  KOJIMYECTBO  TEIUIOTHI,
BHYTPEHHSAS JHEprusi, pabora raza, KOX(QQHUIMEHT IMOJE3HOrO JCHCTBUS
TEIJIOBOTO ABUTATENsl; MPU OMHCAHUU MPABUIBHO TPAKTOBATh (hU3MUECKUN
CMBICTT MCHOJIBb3YEMBIX BEIHMYMH, UX OOO3HAUEHUS U €JIMHUIIbI, HAXOJIUTh
dbopMyIbl, CBS3BIBAIOLIME JAHHYIO (PU3MYECKYI0 BEIMYMHY C JIPYTHMH
BEJIMYMHAM

10.6

OnuceiBaTh ~ W3YYECHHBIE  DJIEKTPUYECKHME  CBOWCTBAa  BEIIeCTBA U
ANEKTPUYECKUE SBICHUS (IIPOILIECCHI), UCTONB3Ysl (DU3NUCCKUE BEITHMYUHBI:




ANEKTPUYECKUN 3apsill, SJEKTPUUYECKOE TMOoJie, HaNpsHKEHHOCTh IO,
MOTEHIIKaJ, Pa3HOCTh MOTEHIIMAIOB; MIPH ONMKMCAHUU MPABUIBHO TPAKTOBATh
(bu3HYECKUl CMBICI HCTIONBb3YEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBL;
yKa3blBaTh (POPMYJIbI, CBS3BIBAIOIINME JAHHYIO (DU3MUYECKYIO BEIUYHHY C
JIPYTUMH BeTMYMHAMHU

10.7

AHAIM3UPOBATh (PU3NYECKUE MPOLIECCHl U SIBJICHUS, UCIONB3YS (PU3NUECKUE
3aKOHbl M TPUHIMUIIBL 3aKOH BceMupHoro tsrotenus, I, II u Il 3akonbl
HploTOHa, 3aKOH COXpaHEHUs MEXaHWYECKOW IHEpPruH, 3aKOH COXpPaHEHUS
UMITyJIbCA, MPUHLUI  CYNEPHO3UINH CHJI, MPUHIUI PABHOIPABUS
MHEPLUATIbHBIX CUCTEM OTCYETA; MOJEKYJISIPHO-KUHETUUYECKYI) TEOPHIO
CTPOCHMS BEIIECTBA, IA30BbIE 3aKOHbI, CBA3b CpEIHEH KUHETHUYECKOU
SHEPrUM TEIUIOBOTO JIBUKEHHUS MOJIEKYJ € aOCOJIIOTHOM TeMIlepaTypoH,
NEpBBIH 3aKOH TEPMOJMHAMHMKHU; 3aKOH COXPAHEHMS 3JIEKTPUYECKOTO
3apsiaa, 3akoH KyroHa; mpu 3TOM pasiuydarh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €r0 MaTEMaTHYeCKOE BBIPAKEHUE M YCIOBHS (TpaHUIBI, 00JIaCTH)
MPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE IPUHIMUIBl JIEHCTBUS MallMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMICTB;  pa3iauuyaTb  YCIOBUS MX  0e30MacHoOro
UCIIOJIb30BAaHUS B IOBCEITHEBHON KU3HU

10.9

BEBITIONTHATE 3KCHEPUMEHTBI 110 HCCIICIOBAHUIO (DM3HUYSCKUX SIBICHUUA U
MIPOIIECCOB C MCIIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEPECHHUIA; IIPH 3TOM
dbopmynupoBarh npobaemy (3aady) v TUMOTE3y Y4eOHOTO IKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO 000pYyI0BaHUS, MPOBOJUTH OMBIT
1 GOPMYIIUPOBATH BHIBOJIBI

10.10

Ocy1iecTBisITh MpsIMblE M KOCBEHHbBIE HM3MEpPEHUS (PU3NYECKUX BEIMYUH;
IpU 3TOM BBIOMpATh ONTHMAJIbHBIA CHOCOO HM3MEpPEHUs U MCHOJIb30BaTh
U3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

10.11

HccnenoBaTb 3aBUCHMOCTH  MEXJY (QU3NYECKUMH  BEIMUYMHAMHU C
UCIIOJIb30BaHUEM TPAMBIX H3MEpPEHUH; NpU 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHpOBaThb  pe3yJbTaTbl  IOJYYEHHOM  3aBUCUMOCTHU
¢u3nUecKux BETUYMH B BUAE TaOaMIl U TrpadHKoB, JenaTb BBIBOJBI IO
pe3yJibTaTaM MCCIIEA0BaHUs

10.12

Cobmronats paBuiia 6€301MacHOTO TPYAA MPH MPOBEICHUN UCCIICIOBAHHN B
paMKax  y4eOHOro  JKCIEpUMEHTa, Y4YeOHO-MCCIEIOBATEIbCKON |
MPOEKTHOH AESITENTFHOCTU C MCIOIh30BAaHUEM U3MEPHUTENbHBIX YCTPOICTB U
1ab0paTopHOTro 000pYyA0BaHUS

10.13

Pemates pacu€rHble 3aauu ¢ SIBHO 3aJaHHON (DU3UYECKON MOJENBIO,
I/ICHOJ'II)SYSI CI)I/ISI/I‘—I@CKI/IG 3aKOHBI 1 HpI/IHHI/IHI)I; Ha OCHOBEC aHaJIn3a yC.]'IOBI/ISI
3aaui BBIOUPATh (PU3UYECKYI0 MOJEINb, BEICTATh (PU3HMUECKUE BETUYHHBI
U QopMyInbl, HEOOXOAMMBIE Il €€ peIlIeHHUs, MPOBOIUTH PacuéThl U
OIICHUBATh PEAIbHOCTb MOJYYCHHOTO 3HAaYeHHs (PU3NIECKON BETHUNHBI

10.14

PemraTs Ka4C€CTBCHHBIC 3aga4uu: BBICTpAanBaTh JJOTHYCCKH




HENPOTUBOPEUMBYIO IIENOYKY PpACCYKICHHUM C OINOpOM Ha H3y4YCHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SIBIICHUS

10.15

Hcnonp3oBaTh  IpU  peUIeHMM  y4eOHBIX  3aJad  COBPEMEHHbIE
UHPOPMALIMOHHBIE  TEXHOJOTUM Ui TOMCKA, CTPYKTYPHPOBAHUS,
UHTEpPIIpETAllMM U TPEACTABICHUS Y4YeOHOM U  HAy4yHO-TONYJIIPHOU
uHpOpMaLlMY, MOJYYEHHOM U3 pa3IMyYHBbIX HCTOYHUKOB; KPUTHUYECKH
aHaAJIM3UPOBATh MOJIy4aeMylo HHPOPMALIUIO

10.16

[TpuBOANUTE IPUMEPHI BKJIAJIa POCCUHCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHE TIPOLIECCOB OKPYKAIOUIETO MHpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTUI

10.17

Hcnonb30BaTh TEOPETUUYECKUE 3HAHUS 1O (PU3MKE B MOBCEIHEBHON KHU3HH
uis  o0ecriedeHrs: 0e30macHOCTH TpU  oOpamieHHH ¢ npubopamu U
TEXHUYECKUMU YCTPOMCTBAMM, U COXPAHEHMs 370pPOBbSI M COOJIIO/ICHUS
HOPM 3KOJIOTHYECKOI'0 MIOBEICHUS B OKpYXKarolleil cpene

10.18

PaGotate B Tpynme C BBIMOJHEHHWEM pPa3UYHBIX COLMAIBHBIX POJIEH,
TUTAHUPOBATh PabOTy TPYIIIBI, PAMOHAILHO PACIPEISISATh 00SI3aHHOCTH U
IJIAHUPOBATh JECATEIBHOCTh B HECTAHAAPTHBIX CUTYalUSAX, aJCKBaTHO
OLICHMBATh BKJaJ KaXJIOr0 U3 YYaCTHUKOB TpyIIbl B peEUICHUE
paccMaTpuBaeMoii MpooIeMbl

11 KITACC

Kon
NpoBepsIeMOro
pe3yabTarta

IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMBbI CpeHero 061ero oopa3oBanusi

11.1

JleMoHCTpHpOBaTh Ha MpUMepax pojib U MeCTO (U3UKU B (OPMHPOBAHUU
COBPEMEHHOM HAYYHOUW KapTHHBI MUpPA, B Pa3BUTUH COBPEMEHHON TEXHUKH
W TEXHOJOTHM, B MPAKTUYECKOW MESITEIBHOCTH JIOJIEH, LEIOCTHOCTh M
€IMHCTBO (PU3NYECKON KapTUHBI MUpa

11.2

Y4UuThIBaTh TpPaHHUIBl NPUMEHEHUS W3YYEHHBIX (U3UUYECKUX MOEIei:
TOYEUYHBIN DJJIEKTPUYECKUHN 3apsf, sAepHas MOJENIb aToMa, HYKJIOHHAs
MO/JIeJIb ATOMHOTO sJIpa MPH pelieHnH (pU3nuecKux 3aaad

11.3

Pacrnio3HaBaTh (u3uveckue sBICHUs (MIPOLECCHI) U OOBACHITh UX Ha OCHOBE
3aKOHOB  QJICKTPOJMHAMUKHA ¥ KBAaHTOBOW (DU3UKU: DIIEKTpUYECKas
POBOJUMOCTh, TEIIOBOE, CBETOBOE, XHMHUYECKOE, MArHUTHOE JIEHCTBHS
TOKa, B3aUMO/ICHICTBHE MAarHUTOB, SJIEKTPOMArHUTHAS WHAYKIUSA, ICHCTBHE
MarHUTHOTO TIOJS1 Ha TMPOBOAHMK C TOKOM W JBWKYIIMHCS 3aps,
3JIEKTPOMArHUTHBIC KoJIeOaHus u BOJTHBEI, PSIMOJTMHEHHOE
pacnpoCTpaHeHHE CBETa, OTPaKEHHE, MpeNIOMIICHHE, HWHTepdepeH s,
TU(pakKus U MOJIIPU3AIlAs CBETa, JUCIEPCUST CBETa, (POTOIICKTPUUCCKUI
s dext (porodddexT), cBETOBOE NaBiIeHHE, BOSHUKHOBEHHE JIMHEHYATOTO




CIICKTpa aToMa BOoaOpoaa, CCTCCTBCHHAA u HCKYCCTBCHHAA
pPaaruOaKTUBHOCTD

11.4

OnuceiBaTh M3Y4YEHHBIE CBOMCTBA BEILECTBA (3JIEKTPUUECKUE, MATHUTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTh pa3IMYHBIX Cpea) U
AIIEKTPOMArHUTHBIE  SBICHHUS  (IIPOIECCHI), HCIONB3YS  (PU3UUECKUE
BEJIMYMHBI: ANEKTPUUECKUN 3apsij, Cuia TOKa, SJEKTPUUYECKOE HANPSIKEHUE,
AIIEKTPUYECKOE COIMPOTUBIIEHUE, pa3HOCTh mnoreHuuanos, DJIC, pabora
TOKAa, HWHAYKLIWS MarHuTHOro mojs, cuia Awmmnepa, cuia JlopeHua,
WHIYKTUBHOCTh KaTYIIKH, SHEPTUs 3JIEKTPUYECKOr0 U MAarHUTHOTO MOJIEH,
NEepUoJl U YacToTa KOJIeOaHWH B KoyeOaTelnbHOM KOHTYpE, 3aps] M CHUja
TOKa B IPOLECCE TapMOHUYECKUX JJIEKTPOMATHUTHBIX KOJIEOAHUH,
(GoKycHOE pacCcTOSIHHE M ONTHYECKas CHJa JIMH3BL, TPH  OMHMCAHUH
IIPaBWIBHO TPAaKTOBaTh (PU3UYECKUN CMBICI HCIOJIb3YEMBIX BEJIUYMH, UX
0003HaYeHHs] U EIUHMIIBI; YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOLINE JTAHHYIO
(bU3NYECKYIO BEIMYUHY C APYTUMU BETMUYNHAMU

OnuceIBaTh HN3YYCHHBIC KBAHTOBBLIC ABJICHHUA MW IIPOLCCCHI, HCIIOJIb3Yys
(1)I/I3I/I‘-ICCKI/IG BCJIMYHHBI: CKOPOCTDb 3JICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBL
N YacTOTa CBCTA, SHECPIUA U HMITYJIBC (1)OTOHa, nepuoa 1moJypacmnazna,
OHCPIrus CBA3HM ATOMHBLIX SAACP, IIPU OIIMCAHHMHU IIPABUJIIBHO TPAKTOBATDH
Q)HSHHCCKI/II‘/‘I CMBICJI UCIIOJIB3YEMBIX BCIIMYWH, X 0003HaYEHHS U CAUHUIBI,;
YKa3bIBATb (bOpMy.]'ILI, CBA3BIBAOIINEC NAHHYIO Q)HSHHGCKYIO BCJIIMYUHY C
APYyrumMu BEJIIMYMHAMU, BBIYUCIIATh 3HAUCHUC (1)I/ISI/I‘ICCKOI>'I BCJIIMYHHBI

11.6

AHann3upoBath GU3NYECKHUE MPOLIECCHI U SIBICHUS, UCIIONb3Ys (PU3NUECKUE
3aKOHBl M NPHUHLOUIBL: 3akoH OMa, 3aKOHBI IOCJIEIOBAaTEIIBHOTO U
NapaJuIeIbHOTO COEIMHEHNUS IPOBOIHUKOB, 3aK0oH /oy — Jlenna, 3akoH
AJIEKTPOMAarHUTHOW MHAYKIHMH, 3aKOH NMPSMOJIMHEHHOTO paclpOCTPaHEHUS
CBETa, 3aKOHBI OTPA’KEHUSI CBETA, 3aKOHBI MPEJIOMJICHUSI CBETAa, YpaBHEHUE
OiiHmTeiHa ud  (QoTorddekra, 3aKOH COXpAaHEHUS DSHEPIUH, 3aKOH
COXPaHEHMsI MMITyJIbCa, 3aKOH COXPAHEHHs JJIEKTPUYECKOIo 3apsijia, 3aKOH
COXPaHEHMsI MACCOBOIO 4YHCia, MOCTYJaThl bopa, 3aKOH pajinOaKTHBHOIO
pacriaza; Mpu 3TOM pas3iuyaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BbIpaXEHHWE M yCIOBHS  (IpaHMIbI,  00JacTy)
IPUMEHUMOCTH

11.7

OHpelleJ'ISITB HarpaBJICHUEC  BCKTOpa HWHAYKOHU  MArduTHOr0O  IOJIA
IMPOBOAHUKA C TOKOM, CHJIBL AMnepa H CHUJIbI HopeHua

11.8

CTpouTh W ONMHCHIBATH H300PAKEHHE, CO3aBAEMOE IIJIOCKUM 3€pPKajioM,
TOHKOMW JTUH30U

11.9

BBIIOMHATE 3KCHEPUMEHTHI 10 HCCICIOBAHUIO (DM3MUECKUX SIBICHUUA U
MMponecCoOB C UCITOJB30BAHUEM ITPAMBIX U KOCBECHHBIX HSMGPGHHﬁ; IIpu 5TOM
dbopmynupoBaTh podIeMy (3a1a4y) U THIOTE3y Y4eOHOTO IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO 000PYIOBaHUS, TIPOBOJUTE OIBIT
1 (GOpMYJINPOBATH BBIBOJIbI




11.10

OCYIJ_IGCTBJIHTB MMpAMBbIC U KOCBCHHBIC H3MCPCHUSA (1)I/IBI/I‘ICCKI/IX BCJIMYMH,
npn 35TOM BBI6I/IpaTB ONTHMAaJLHBIM CIIOCOD HU3MCPCHUA W HCIIOJBb30BATb
HN3BECTHBIC METOAbI OLICHKH HOFpeHIHOCTeﬁ I/ISMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBHCUMOCTH  (PM3UYECKUX BEIMYMH C HCIIOJIb30BaHUEM
OpSAMBIX U3MEPEHUH; IPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBAThH
pe3yabTaThl IOJYyYEHHOM 3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHJE
TaOJIuI U TpapUKOB, AETATh BBIBOABI I10 pe3yJibTaTaM HCCIeI0BaHUs

11.12

Cobumo1aTh TIpaBmia 0€30MacHOTO TPy IPU MPOBEICHUN UCCIICTOBAHUN B
pamMkax  y4eOHOTO  OKCHEpUMEHTa, Y4eOHO-HCCIEIOBATEIbCKOW U
MPOCKTHOM JEATEIBHOCTU C UCIIOJIh30BAHUEM U3MEPUTEIILHBIX YCTPONCTB U
J1a00paTOPHOTO 000PYTOBAHUS

11.13

Pemate pacuérHple 3ama4M ¢ SBHO 3aJaHHOW (DU3MYECKOW MOJIEIBIO,
HCIIOJIb3YA (1)I/ISI/I'-I€CKI/IC 3aKOHBI U IPUHIMIIBI; HA OCHOBC aHa/In3a YCJIOBHA
3aJjaud BbIOMpaTh (U3UYECKYIO MOJEIb, BBIACIATh (U3NUYECKUE BEIUUMHBI
u (opmynel, HeoOXoAauMmble A €€ pelieHus,, MPOBOJUTH PacdEThl U
OLIEHUBATh PEAIbHOCTh M0JIyY€HHOIO 3HAaYeHUs (PU3MUECKON BETMUUHbI

11.14

Pemrats Ka4C€CTBCHHBIC 3aga4uu: BBICTpanBaTh JIOTHUYCCKH
HCIIPOTUBOPCUUBYIO IICTIOYKY paCC}’)K,Z[eHI/Iﬁ C OHOpOI>'I Ha HU3YYCHHBIC
3aKOHBbI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘ICCKI/IG SABJICHUA

11.15

Wcnonp3oBarh  mpu  pemieHUMH  Y4eOHBIX  3a7ady  COBPEMEHHBIC
WHQOpPMAIIMOHHBIE  TEXHOJIOTHMH  JUIi  TIOMCKA, CTPYKTYPHUPOBAHMS,
UHTEPIPETAllMM U TPEACTaBICHUS Y4yeOHOW U HAyYHO-TIOMYISIPHOU
uH(pOpMallMK, TOMYYSeHHOH W3 pa3IUYHbIX HWCTOYHHKOB; KPUTHYECKU
aHAIM3UPOBATH MOJTy4YaeMyto HH(OpMaIIHIO

11.16

OOBSICHATh TPUHIUINBI JIEUCTBHS MAIIUH, TPUOOPOB U TEXHUUYECKHX
YCTPOWCTB; pa3nuyaTh yCIOBUS WX 0O€30MaCHOTO HCIOJIb30BaHUS B
IOBCETHEBHOW KU3HU

11.17

[TpuBOIUTE PUMEPHI BKIIAJIa POCCUNCKUX U 3apYOSKHBIX YUEHBIX-(PU3NKOB
B pa3BUTHE HayKu, B OOBSCHEHUE NPOLECCOB OKPYKAIOLIEro MHUpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUN

11.18

Hcnonp30BaTh TEOpEeTUUYECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOMN KM3HU
st obecrieyeHust Oe3omacHOCTH Tpu  oOpallleHuu ¢ npudopamMu U
TEXHUYECKHUMHU YCTPONCTBaMU, JUISI COXPAaHEHHs 3J0POBBSI M COOJIIOICHUS
HOPM 5KOJIOTHYECKOT'0 MOBEIEHUS B OKpYXKaKoIel cpenie

11.19

PaGotate B Tpymnme C BBIMOJHEHHWEM pPa3UYHBIX COIHAIBHBIX POJIEH,
MJIAaHUPOBATh PabOTy TPYIIILI, PAIlMOHAIBHO PACHPENeATh 00S3aHHOCTH U
IJITAHUPOBATh JEATEIBbHOCTh B HECTAHAAPTHBIX CUTYalUSX, aJeKBaTHO
OLIEHMBATh BKJAJ KaXJOr0 U3 YYAaCTHUKOB TPYyINIlbl B pEIICHHE
paccMaTpuBaeMoii MpoOIeMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kon
pa3aeia

Koa nposepsiemoro

JIEMEHTA

HPOBepﬂeMBIe IJIEMEHTHBI COACPKAHUSA

OU3UNKA U

METO/Ibl HAYYHOI'O IIO3HAHUA

1.1

®uszuka — Hayka o npupone. Haydnsle meTonbl
IIO3HAHUS OKpY»Karolero Mupa. Ponb sxkciepumenTa
U TEOpUHM B IIpollecce IO3HAHUSA IPUPOABIL.
DKcIepuMeHT B (pu3uKe

1.2

MopenupoBanue ¢usnyeckux  SBJICHUN u
npoueccoB. Hayunble rumotessl. Pusuueckue
3aKOHbl M TEOpUU. ['paHUIBl NPUMEHUMOCTH
¢u3nyeckux 3akoHOB. [IpUHIMII COOTBETCTBHSL.
Pore u Mecro ¢usuku B (opMupoBaHUH
COBPEMEHHOM  Hay4yHOH  KapTMHbI  MHUpa, B
IIPAKTUYECKON AESITEIbHOCTH JII0IEH

MEXAHHWKA

2.1

KMHEMATHKA

2.1.1

Mexannueckoe — nBwkeHue.  OTHOCUTEIIBHOCTD
MexaHuueckoro gaBwxeHus. Cucrema OTcuérta.
Tpaexropust

[lepememienne, CKOpocTh (CpeAHsisi  CKOPOCTH,
MT'HOBEHHAsI CKOPOCTh) 1 YCKOPEHUE MaTepHalbHOM
TOYKH, HUX HpOCKIII/II/I Ha OCU CUCTCMBbI KOOpZ[I/IHaT.
CrnoxeHue mepeMeIeHnu U CJI0KEHUE CKOPOCTeH

PaBHOMEpHOE U pPaBHOYCKOPEHHOE IPSIMOJIMHEWHOE
nBwkeHue. ['paduku  3aBUCMMOCTH  KOOpAMHAT,
CKOpPOCTH, YCKOPEHHMS, NYTH W IepeMElICHUs
MaTepUalIbHOU TOYKN OT BPEMEHU

2.14

CBoOoHOE nasieHne. Y CKOPEeHUe CBOOOHOTO
naJicHus

2.1.5

KpuBonnnuelinoe JIBUYKEHUE. PaBrOMepHOE
JIBUOKEHUE MaTEpPUAJIbHOW TOYKU IO OKPYKHOCTH.
YrnoBas CKOpOCTb, TUHEKHHAs CKOpocTh. [lepuon u
yacToTa. L{eHTpocTpeMUTENBHOE YCKOPEHNE

2.1.6

TexHuuecknue yCTpOMCTBA: CHUIOMETp, JBUKECHHE
CHApAJIOB, LIEMIHBIE U PEMEHHBIE NIEpeIaun

2.1.7

[Ipaktuueckue paboTel. M3MepeHne MrHOBEHHOMH
ckopocTH. MccnenoBaHne COOTHOIIEHHMS MEXAY




Iy TSIMU, IIPOWICHHBIMU TEJIOM 3a
HOCJICIOBATENbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpH PaBHOYCKOPCHHOM [IBIXKCHHHM C HayalbHOU
CKOPOCTBIO, PaBHOH Hynr0. V3ydeHue IBHIKEHHS
HapuKa B BSI3KOW XHIKOCTU. V3ydeHHe ABHMIKEHHS
Tena, OpOIIEHHOTO TOPU30HTAIBHO

2.2

#HPari## IUHAMUKA

22.1

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

222

Macca tena. Cuna. [IpuHnun cynepno3uuuu cuil

223

Bropoii 3akon HeroTOHA 119 MaTepuaibHOM TOYKU B
uHepuuanbHoii cucteme otcuéra (MCO). Tperuit
3akoH HploTOHA J17151 MaTepHallbHbIX TOYEK

224

3aKkoH BCCMHUPHOI'O TAT'OTCHUA. Cuma TSOKECTH.
HCpBaH KOCMHYCCKaA CKOPOCTh. Bec tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuia TpeHUsS
CKOJIbXKEHHUS M cuiia TpeHus mokos. Koadduuument
TpeHust. Cuiia CONpOTUBIICHUS NMPU JBUKEHUU Teja
B )KMJIKOCTH HJIU Ta3e

2.2.7

[TocrynarensHoe ¥ BpallaTelbHOE  JBHIKCHHE
abCOIOTHO TBEPAOTO TETa

2.2.8

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpAIlECHHUS.
[1;meyo cumbl. YcnoBus paBHOBECHUS TBEPAOIO TEa B
HCoO

229

TexHu4eckue yCTponCTBA: NOAIIUITHAKY, ABUKECHUE
HCKYCCTBEHHBIX CIIyTHUKOB

2.2.10

[Ipaktuueckue pabotel. M3ydeHue ABMKEHUS
Opycka Mo HaKJIOHHOM IUIOCKOCTH MOJ AeHCTBHEM
HECKOJIBKUX CHJI. MccienoBaHue 3aBUCHUMOCTH CHIT
YOPYTOCTH, BO3HUKAOIIUX B JIehopMUpyeMoit
NPYXXUHE W PE3MHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VccrnenoBanue yClaOBHI paBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

23

3AKOHBI COXPAHEHNMA B MEXAHUKE

23.1

NMnynec ~ MarepuanbHOM  TOYKH, CUCTEMBI
MaTepHalbHBIX TOYEK. MIMIyJIbC CHIIBI M U3MEHEHUE
MMITYyJIbCA TeJIa

232

3akoH coxpaHeHus umiynbca B ICO. PeaktuBHOE
JIBUJKCHHE

233

Pabora cuiiet




234

MOoOIIHOCTD CUIBI

235

Kunernueckass »sHeprus MaTrepHaJIbHOM  TOYKH.
TeopeMao KMHETUYECKOW SHEPIUU

2.3.6

[TorennmanbHas sHeprus. [loTeHIMAbHAS YHEPIHS
YIpyro ne(hOpMUPOBAHHOM HPYKUHBI.
HOTCHL{I/IaJ'IbHaH 3HepI‘I/I$I TCJ1a B6JII/ISI/I HOBerHOCTI/I
Seman

2.3.7

[ToreHnuanbHble U HEMOTEHLUANbHBIE cUIbl. CBA3b
paOOThl HENOTEHUMAJbHBIX CHJI C H3MEHEHUEM
MEXAHUYECKOM HHEPruu CUCTEMBI Tel. 3aKOH
COXpaHEHUsI MEXaHUYECKON IHEPTUU

2.3.8

anyrI/Ie " HCYIIPYT'UEC CTOJIKHOBCHUS

239

TexHudeckue  yCTpPOWCTBA:  JABWIKEHUE  PakeT,
BOJOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET

2.3.10

[Tpaktuyeckue padboTsl. M3ydyeHue cBsA3M CKOPOCTEH
Tel NIpU Heynpyrom ynape. MccinemnoBanue cBA3u
paboThl CHJIBI C UW3MEHEHHEM MEXaHUYeCKOU
SHEPIruy Teia

3 MOJIEKVYJISIPHAA ®U3UKA U TEPMOJUHAMUKA

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUN
OcHOBHBIE MOJIOKEHUS MOJIEKYJIAPHO-

311 KMHETUYECKON TeopuH. BpoyHOBCKOE JBUKEHUE.
Juddysus. Xapakrep ABMKEHUS U B3aUMOICHCTBUS
YacTHI] BEUIECTBA
Mopenu CcTpoeHUs Ta30B, XUIKOCTEH M TBEPIBIX

3.1.2 Te€1 U OOBSICHEHHE CBONCTB BELIECTBA Ha OCHOBE
ITUX MOJENEN

313 Macca MOJIEKYIJL. KommuectBo BEIIECTBA.
[TocrossnHass ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa U e€

n3Mmepenue. [llkana remnepatyp Llenbcus
Mopens uaeanbHoro raza. OCHOBHOE ypaBHEHHUE

3.1.5 MOJIEKYJISIPHO-KUHETUUECKOW TEOpUU HJI€ATLHOTO
rasa
AOcomoTHass TeMrieparypa Kak Mepa CpeaHei

3.1.6 KMHETUYECKOM DHEPruu  TEIUJIOBOTO  JABHKEHUS
yacTul raza. [llkana temnepatyp KenbBuna

317 VpaBuenune Knaneiipona — MengeneeBa. 3akoH
JlanbTOoHA

318 I"a30BbIe 3aKOHBI. MI30ITPOIIECCHI B UI€AIBHOM Ta3e C

IMOCTOAHHBIM KOJIMYCCTBOM BCIHICCTBA: H30TCPMaA,




u30Xxo0pa, n3odapa

3.1.9

TexHUYECKHE YCTPOUCTBA: TEPMOMETP, OapomeTp

3.1.10

[TpakTueckue padoTsl. MI3mepeHnne macchl Bo3ayxa
B KJIacCHOW KoMHate. VccrnenoBaHue 3aBUCHUMOCTH
MEXIy TMapaMeTpaMH COCTOSHUSA Pa3peKeHHOTO
rasa

3.2

OCHOBbI TEPMOJIMHAMMKNA

3.2.1

TepMoauHamuueckas cucCTEMA. BuyTpenHss
SHEPrusi TEPMOIMHAMHYECKON CHUCTEMBI H CIIOCOOBI
e€ U3MeHeHUs]

322

KomnyectBo Ttermotsl M paborta. BHyTpeHHsAs
SHEPrusl OJHOATOMHOIO UICAIBHOTO Ia3a

323

Bunsl TeIIONepeIaun: TETIONPOBOIHOCTb,
KOHBEKILIUS, M3IydyeHue. TermmoéMKOCTh  Tena.
VYnaenpHast  TeIIOEMKOCTH  BellecTBa.  Pacuér
KOJIMYECTBA TEIUIOTHI MPH TEIJIoNepeade

324

[lepBblii 3akoH TepMoguHaMUKU. [IpumeHeHUe
IIEPBOTO 3aKOHA TEPMOJAMHAMHUKH K H30MPOLECCAM.
I'padmyeckas mHTEpIIpETaIvs PabOTHI Ta3a

3.2.5

TemnoBbie MAaIlIHbBI. ITpuHIMTIBL NEeUCTBUS
TerioBbiXx MamuH. [IpeoOpa3oBaHus sHepruu B
TeIIOBbIX MamuHax. Koadduiment mone3noro
nevictus (nanee — KI1/1) termoBoit Mamunubl. [{ukin
Kapno u ero KIIJI

3.2.6

Bropoit 3akoH TepmoauHamuku. HeoOGpaTuMocTb
IpOLECCOB B IpuUpone. TeIruioBble JBUTaTENM.
DKOJIOTHYECKHE TTPOOIIEMBI TEIIJIOIHEPTETHKH

3.2.7

Texuuueckue YCTpOﬁCTBaI ABUTATCIIb BHYTPCHHCTO
CropaHus, OBITOBOI XOJIOAUJIbBHUK, KOHAUITTUOHECD

3.2.8

[IpakTnueckue pabotel. M3mepenue ynenbHOI
TEIJIOEMKOCTH

33

AT'PETATHBIE COCTOSAHNW A BEILIECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

Hap006pa3OBaHHe N KOHACHCalMA. I/IcnapeHHe )51
KUIICHUC. YILCJ'ILHB.SI TCIIJIOTAa Hap006pa3013aH1/1;1.
3aBHCHUMOCTh TEMIICPATYPhI KUIICHUA OT JaBJICHUA

332

AOcomoTHas ¥ OTHOCUTENIbHAS BIIaXXHOCTh BO3TyXa.
Haceliennslii nap

333

TBépnoe Ttemo. Kpucramimueckue u amopdHbie
Tena. AHMU30TPONUS CBOWCTB KpUCTAJIOB. JKuakue
Kkpuctayasl. COBpeMEHHbIE MaTEpPHAIIB

334

[InaBnenne M KpucTauM3anus. YaeiabHas TemioTa




riaBieHus. Cyomumarust

3.3.5 YpaBHeHUe TEIIOBOTO OanaHca
Texuuueckue yCTpOMCTBa: TUTPOMETP u
136 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUU MOTyUEHUS
o COBPEMEHHBIX  MaTepuaJioB, B TOM  4HCIE
HAaHOMAaTepHaJIOB, U HAHOTEXHOJIOTUU
337 [IpakTuueckue paboTel. M3mepeHue BIAKHOCTH
o BO3JyXa
4 SJIEKTPOAMMHAMUKA
OJIEKTPOCTATUKA
411 DnekTpu3anus Tel. JJeKTpuueckuid 3apsia. J[Ba
o BUJIA DJIEKTPUUYECKHX 3aPsI0B
4.1.2 IIpoBOIHMKY, AUBIIEKTPUKH U MOJIYIPOBOJHUKH
4.1.3 3aK0H COXpaHEHUs IEKTPUUECKOTO 3apsiaa
414 B3aunmopeiictBue 3apsanoB. 3akoH Kynona
DneKTpuuecKoe ToJIe. HanpsoxéHHocTh
4.1.5 anekTpuyeckoro mois. IlpuHuun cyneprno3unuu.
Jluany HanpsHKEHHOCTH AIEKTPUYECKOTO MO
416 Pabora cui AJIEKTPOCTATUYECKOTO TOJIS.
o IMotennuain. Pa3HOCTh MOTEHIIMAIIOB
4.1 [IpoBOIHUKM ¥  JOUANEKTPUKA B TMOCTOSSHHOM
4.1.7 ANEKTPUIECKOM mnoJe. Jusnextpudeckas
MIPOHUIIAEMOCTh
OnexTpoémkocTb. KoHaeHcaTop. OJIEKTpOEMKOCTH
4.1.8 IUIOCKOTO KOHJAEHCATopa. OHEPrus 3apsKEHHOTO
KOHJIEHCaTopa
TexHnueckue YCTpOICTBa: AJIEKTPOCKOTI,
419 AIIEKTPOMETP, AIIEKTPOCTATUYECKAS 3aIuTa,
o 3a3eMJICHHE  DJIEKTPONpPUOOpOB,  KOHAECHCATOD,
KCEPOKC, CTPYUHBIN IPUHTED
41.10 [IpakTuueckue paboTHI. N3mepenue
o 3JIEKTPOEMKOCTH KOHICHCATOPA
[IOCTOSHHBIN DJIEKTPUUYECKUM TOK. TOKU B PA3JIMYHBIX CPEJAX
VYcnosus CYILLIECTBOBaHMS IIOCTOSTHHOT'O
421 ANEKTpUUecKoro Toka. Mcrounuku toka. Cuma Toka.
[TocTosiHHBIN TOK
4.2 4.2.2 Hanpsixenue. 3akon Oma a1 yyacTka 1enu
493 DJIEKTPUYECKOE CONPOTHUBJICHHUE. VYnensHOE
o COIPOTHBJIEHHE BELIECTBA
4.2.4 [TocnenoBarenbHOE, NapalieIbHOE, CMEIIAHHOE




COCAMHCHUC ITPOBOIHUKOB

4.2.5

PaGora snextpuueckoro Ttoka. 3akoH Jlxoyns —
Jlenna

4.2.6

MOH_[HOCTB OJICKTPHUYCCKOI'0 TOKaA

4.2.7

anekTpoiBkymas cwia (manmee — OJC) wu
BHYTPCHHEE CONPOTHUBICHUE HMCTOYHUKA TOKA.
3akoH OmMma TUTS MTOJTHOU (3aMKHYTOM)
anleKTpruecKoi nenu. KopoTkoe 3amMbpIkaHue

4.2.8

DJIEKTPOHHAs TPOBOJUMOCTH TBEPIBIX METAJIIOB.
3aBUCUMOCTh  CONPOTHUBJICHMS ~ METauIOB  OT
teMriepatypbl. CBEpXIIpOBOIUMOCTh

429

OnekTtpuueckuii Tok B  Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITy4YKOB

4.2.10

[TomynpoBonaukn. CoOOCTBEHHAasET W MpPUMECHas
MPOBOJIUMOCTH TTOJIYIIPOBOIHUKOB. CBOWMCTBa p-n
niepexojia. [1oaynpoBOJHUKOBBIC TPHOOPEI

4.2.11

BJICKTpI/I‘IeCKI/Iﬁ TOK B QJICKTPOJIUTAX.
3JICKTpOJII/ITI/I‘ICCKa$I JUucconuranus. 9HCKTp0JIH3

4.2.12

DJieKTpuYecKuil TOK B ra3zax. CaMOCTOSITEIbHBIA U
HECAMOCTOSITCIIBHBIA ~ pa3psi. PasnuyHbie  THIBI
CaMOCTOSITENIbHOTO pa3psaa. Momuus. [Tnazma

4.2.13

TexHuuecknue ycTpoHCTBa: aMIIEPMETpP, BOJIBTMETP,
peocTaT, UICTOYHHMKHU TOKA, JIEKTPOHArpEBATEIIbHbBIE
OpuOOpBl,  3JIEKTPOOCBETUTENIbHBIE  MPUOOPHI,
TEPMOMETP CONPOTUBIICHMS, BaKyyMHBIM JHOI,
TEPMHCTOPBI u (boTope3nucTopsl,
MOJIyIPOBOIHUKOBBIH 1IN0/, TaJlbBaHUKA

4.2.14

[TpakTnyeckue paboThl. M3ydeHune CMeIIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC ucTOYHHMKA TOKa M €0
BHYTPEHHETO COIPOTUBIICHUSI. Habmronenue
AIIEKTPOIN3A

11 KIIACC

Kon
pa3nena

Koanposepsiemoro
3J1eMEeHTa

IIpoBepsiemble 3JIeMeHThI COIePsKAHUS

4

SJIEKTPOAMHAMUKA

4.3

MATHUTHOE ITIOJIE. SJIEKTPOMATHUTHAS MHAYKIUA




43.1

IlocTossHHEIE MAarHuThbl. BzaumoaerictBue
IOCTOSIHHBIX MAarHUTOB

432

MarnuTtHoe 1osie. BeKTOp MarHUTHONM MHAYKIUH.
[Ipunnun cynepno3unuu. JIMHMM — MarHUTHOM
vHAyKIuU. KapTruHa TMHAN MAarHUTHOM MHAYKUWN
I10JIS1 IOCTOSIHHBIX MarHUTOB

433

MarnuTtHO€e 10J€ NPOBOJHMKA C TOKOM. Kaptuhna
JUHUWA TOJsi IJIMHHOTO TMPSMOro MPOBOJHUKA U
3aMKHYTOTO KOJIbLIEBOTO MPOBOJIHUKA, KATYLIKH C
TOKOM. OnbiT  Opcrena. BzaumonelictBue
MPOBOJHUKOB C TOKOM

434

Cuna Amriepa, €€ MOJTIyJIb M HalPaBJICHHUE

4.3.5

Cuna JlopeHua, €€ MoAyJab U HalpaBJCHUE.
JBrKeHre 3apsHpKEHHOM 4YacTHIbl B OJHOPOIHOM
MarHuTHOM noJie. Pabora cunsl Jlopeniia

4.3.6

SIBneHue SHGKTpOMaFHI/ITHOﬁ HHAYKOWUN

4.3.7

[ToTok BEeKTOpa MArHUTHON UHIYKIIMH

4.3.8

OJAC wuHaykuuu. 3aKOH  3JIEKTPOMAarHUTHOM
nHaykunn Papanes

4.3.9

Buxpeoe snekrpuueckoe noine. 9JC uHAyKINUU B
MPOBOAHMKE, JBHKYIIEMCS [OCTyHNaTelIbHO B
OJTHOPOJTHOM MarHUTHOM I10JIe

4.3.10

IIpaBuio Jlenna

4.3.11

NunyktuBHOCTh. SIBNenne camomHaykiuu. DJ1C
CaMOWHTyKITUU

4.3.12

BHCPFHH MAarauTHOTIO ITOJISI KaTyIIKU C TOKOM

4.3.13

SJICKTpOMaFHI/ITHOG I10JIC

4.3.14

TexHU4YecKrue yCTpOMCTBA: MOCTOSIHHBIE MAarHUTHI,
AJEKTPOMATHUTBI, SJIEKTPOIBUTATEND, YCKOPUTEIIN
3JIEMEHTAPHBIX YaCTHUIl, MHAYKIMOHHAS ME€Yb

4.3.15

[Ipaktnueckue paboThl. V3ydyeHre MarHUTHOTO
MOJIsl KaTyluIku ¢ TOKoM. MccnenoBanue nencTBUs
MOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.
HccnenoBanme SIBIICHHS 3JIEKTPOMArHUTHOMN
WHIYKUIWN

KOJIEBAHUA 1 BOJIHBI

5.1

MEXAHUWYECKHUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHMA

5.1.1

Komnebarennuast cucrema. CBoOOAHEBIE KOIEOAHUS.
I'apmonnueckue konebanus. Ilepuon, wuactoTa,
aMILTUTYAa U ¢a3a KojaeOaHui




IIpyxuHHBIA MagTHUK. MaTeMaTU4ECKUN MasTHUK

YpaBHeHue rapMOHUYECKUX KoJIeOaHUH.
5.1.3 Kunematnueckoen  AMHAMUYECKOE  OMHCAHUE
K0JIe0ATEIbHOTO IBUKCHHUS
[IpeBpamienre 3HEPruv NpPU TaPMOHUYECKUX
514 Konebanusax. CBs3b  aMIUIUTYIBl  KoJieOaHMA
o MCXO/JHOW BEJIMYMHBI C aMIUTMTYIaMU KOJeOaHuit
€€ CKOPOCTU U YCKOPEHUS
KonebaTenbHbIit KOHTYD. CBoOoanbIC
AIIEKTPOMArHUTHBIE KOJIE0aHHS B  HJICAUIHHOM
5.1.5 Koyie0aTeIbHOM  KOHTYpe. AHANOTHS — MEXIY
MEXaHHYECKUMHU u AJIEKTPOMArHUTHBIMH
konebanusmu. ®opmyna Tomcona
516 3aKOH COXpaHEHHUsI DSHEpPruu B  UACAIBLHOM
o K0JIe0aTENILHOM KOHTYPE
BoinyxaeHHbIC MEXaHHYECKUe KoJeOaHusl.
5.1.7 Pe3onanc. Pe3onancHas kpuBas. BriHyXIeHHBIE
AJIEKTPOMAarHuTHbIE KOJIeOaHus.
518 [lepemennbIil Tok. CUHYCOMAANIbHBIN NTEPEMEHHBII
o TOK.
51.9 MoIHOCTh NEPEMEHHOTO TOKA. AMIUIMTYAHOE U
o JeHCTBYIOIIIEeE 3HAYCHHE CUJIBI TOKA U HAMPSKEHUS
Tpanchopmarop. IlpouwsBoacTBo, mepegada u
norpebdieHue ANEKTPUYECKON SHEPIHH.
51.10 OKOJIOTUYECKHUE  PUCKH  TPU  IPOU3BOJCTBE
o SIEKTPUICCKON SHEPIHUHU. Kynbrypa
WCIIONIb30BaHUs SJIEKTPOIHEPTUH B TOBCETHEBHOM
JKU3HU
5111 Texunueckue yCTpOICTBa: ceiicmorpad,
o SIICKTPUIECKHIA 3BOHOK, JIMHUH 3JIEKTpoIiepeiad
[TpakTdeckue paboThLI. Hccnenosanue
3aBHCHMOCTH I€pHoJia MaJIbIX KojeOaHui Tpy3a Ha
5112 HUTH OT JUIMHBI HUTH W MAacChl Tpy3a.

HCCJ’IGJIOB&HI/IG INEPpEMEHHOTO TOKa B LENHU U3
IMOCJIEIOBATEIbHO COECIUHEHHBIX KOHACHCATOpAa,
KaTylIKHU U pE3ucTopa

52

MEXAHUYECKUE U 3JIEKTPOMAT'HUTHBIE BOJIHBI

521

Mexanuveckue BOJIHBI, yCIIOBHS
pacrnpocTpaHEHHS. ITepuon. CxopocTthb
pacrnpocTpaHeHHs U JyiuHa BOJIHBL. [lonepeunbie u
MMPOAOJbHBIC BOJIHBI




522

#i#Par#t#  Wuatepdepentss u  audpaxius
MEXaHWYECKUX BOJH

523

3Byk. CkopocTh 3ByKa. 'pomkocTh 3Byka. Bricora
ToHa. TemOp 3ByKa

524

OJEKTPOMAarHuTHHIE BOJIHBL. Y CIIOBUS H3JIy4YCHHUS
JJIEKTPOMATrHUTHBIX BOJIH. B3auMmHas opueHTalys
BeKTOpOB E, B 1 v B 21€KTpOMaruuTHOW BOJIHE B
BAKyyMe€

5.2.5

CBolicTBa 2JIEKTPOMAarHUTHBIX BOJIH: OTPa)XCHHE,
IIPEJIOMIICHUE, HOJISIpA3aLUs, Tudpaknus,
uHTepdepenims. CKOPOCTh  AIEKTPOMArHUTHBIX
BOJIH

5.2.6

[IIkana »MEeKTPOMArHUTHBIX BOJH. [IpumeHenue
AJICKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHIATIBI PaaroCBI3H 51 TEIEBUICHUSL.
Pannonokamnus. DIEeKTpOMarHMUTHOE 3arps3HEHUE
OKpYXKaromie cpebl

5.2.8

Texuuueckue yCTpOICTBa: MY3bIKaJIbHbBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBas IHArHOCTHKA B
TeXHUKE W MEAWIMHE, pajap, pPaauonpHEMHUK,
TeJIeBU30p, aHTeHHa, Tenedon, CBY-neun

53

###HParf##OIITUKA

5.3.1

[IpsMonuHEHOE  pACIIPOCTPAHEHHME CBETAa B
oaHoOpoHOM cpene. JIyd cBeta

532

OtpaxxeHne cBeTa. 3aKOHBI OTPAKEHHUS CBETA.
[TocTpoeHue n300paxeHuii B MIOCKOM 3epKae

533

HpeJIOMJ'IeHI/Ie cBeTa. 3aKOHBI MMpEJIOMJICHUS CBETA.
AOCOIIOTHBIN TTOKa3aTellb IMPECIOMJICHUA

534

Ilonnoe BHyTpeHHee oTpaxenue. lIpenenbHbIi
YIOJI IOJIHOTO BHYTPEHHETO OTPAXKEHUS

535

Hucnepcus ceera. CloxHbIN cocTaB 0€10ro cBeTa.

[BeT

5.3.6

CoOuparole ¥ paccerBarolfe JUH3bL. ToHKas
nuH3a. DOKyCHOE PACCTOSHUE U ONTUYECKas CHUJIA
ToHKOM nuH3bl. [locTpoeHune wu300paxeHUil B
coOuparomux 1 pacceuBaromux jauH3ax. Gopmyna
TOHKOM JIMH3EL. Y BEIIMUCHHUE, JaBaeMOE JTNH301

5.3.7

Hpeﬂenm NPpUMCHUMOCTH FCOMCTpPI‘-ICCKOfI
OIITUKHU

5.3.8

Wutepdepenmus ceera. KorepeHTHbIE HCTOYHHUKH.
Ycnosus HAOIOICHUS MaKCHMYyMOB u




MUHHUMYMOB B HHTEpPQEpPEHIIMOHHONH KapTHUHE OT
JIBYX CUH(a3HbIX KOT€PEHTHBIX HCTOYHUKOB

HMudpakmus ceta. JdudpaknuonHas pemieTka.
VYcnoBue HAOMIOIEHUS TJIABHBIX MAKCUMYMOB IIPHU

3:3.9 HaJeHHd  MOHOXPOMATHYECKOTO  CBeTa  Ha
TU(GPAKIHOHHYIO PEIIETKY
5.3.10 [Tonspuzanus ceera
Texuuueckue yCTpOMCTBa: OYKH, ayma,
5311 doroarmapar, POCKIIMOHHBIHI armmapar,
o MHKDPOCKOII, ~TEJIECKOIl, BOJIOKOHHAss OIITHKa,
nudpaKIMOHHAS PEMIETKA, TOJISAPOH,T
[TpakTuyeckue paboTHL. M3MepeHHe MmOKa3aTels
5312 PEIOMIIEHUS. HccnenoBanue CBOMCTB

n300pakenuii B muH3ax. Habmromenue nucnepcuu
CBETa

RJIEMEHTHI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panuist MIPUMEHUMOCTH KJIaCCHYECKOM
MexaHukH. [locTynaTel TEOpUU OTHOCUTEILHOCTH:
WHBAapHAHTHOCTh MOJYJS CKOPOCTH CBETa B
BAaKyyMe, IPUHUUIT OTHOCUTEIbHOCTH DUHIITEHA

6.2

OTHOCUTEIILHOCTD OIHOBPCMCHHOCTH.
33.MC,Z[J'ICHI/IC BPEMCHHU U COKpALICHUC AJIMHbI

6.3

DHeprusi U UMITYJILC CBOOOTHOM YaCTHUIIbI

6.4

Cesi3p  Maccel C DHEPrHEH M UMILYJIbCOM
CBOOOJTHOW YacCTHIIBI. DHEPrusi MOKOsi CBOOOJHOM
YaCTHIIbI

KBAHTOBA ®U3UKA

7.1

SJIEMEHTBEI KBAHTOBOM OIITUKU

7.1.1

@®otonbl. dopmyna Ilnanka cBs3M OHEpPruu
¢doToHa ¢ ero yacToTod. DHEprust U HUMILYJIbC
dboTtona

OtkpeiThe U uccaenoBanue porodddexra. OnbITH
A.T'. CtoneroBa. 3akoHbl hoTOdPdeKTa

VYpaBuenue OiHmTeiiHa s poTodrddexTa.
«Kpacnas rpannna» potordpdexra

7.1.4

Hasnenue cera. OnbiTel [1.H. JIebenesa

7.1.5

XUMHYECKOE NeHCTBUE CBETA

Texauveckue YCTPOMCTRBA: (hoTO3IEMEHT,
dboTogaTuuk, comHeHas OaTapesi, CBETOANO]]

7.2

CTPOEHUE ATOMA




7.2.1

Monens aroma Tomcona. Onbitel Pesepdopaa mo
HCCIIEA0BAHUIO CTPOeHHUs aTtoMa. [InanerapHas
MOJEJIb aTOMa

7.2.2

IToctymarel bopa. HM3nydeHue u morionieHue
($OTOHOB TpU Tepexoje aToMa C OAHOTO YPOBHS
sHepruuM Ha apyroil. Buabl cnektpoB. Crnektp
YpOBHEH 3HEPrHH aToMa BOAOPOa

7.2.3

BoisiHoBbIE cBoOMicTBa wactul. Bonubl ne bpois.
KopmyckymsipHo-BosiHOBOM nyanmu3m. udpaxius
3JIEKTPOHOB Ha KpHUCTAIIIaX

7.2.4

CrioHTaHHOE u BBIHYKACHHOC H3JIYUYCHHUC.
YeTpoicTBO M IpUHIKIT PabOTHI J1azepa

7.2.5

TexHu4eckue yCcTpOICTBa: CIEKTPAJIbHbIA aHAIN3
(cieKTpocKo1), Ja3ep, KBAHTOBBI KOMITBIOTED

7.2.6

[TpakTuueckue paboTHI. Hab6mronenue
JMHEWYaTOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

Meronsl HaOIOACHUS u perucTpanuu
AJIIEMEHTAPHBIX YACTHII

7.3.2

OTtkpeiTHe pagnoakTuBHOCTH. OnbITH Pesepdopaa
[0  ONpEACICHUIO COCTaBa  PaJUOAKTHBHOIO
m3nydeHusi. CpoiictBa anbda-, Oera-, Tramma-
I/ISJ'Iy‘-ICHI/ISI. BJ'II/ISIHI/IG pa)II/IoaKTI/IBHOCTI/I Ha XHUBBIC
Opra’Hu3Mbl

7.3.3

OTtkpblTHEe mnpoTOHAa M HeWTpoHa. HykinonHas
mojnens siapa ['eisenOepra — IBaneHko. 3apsin
sapa. MaccoBoe unciio sapa. M30Tomnsl

7.3.4

Anbda-pacnaa. DIEKTPOHHBIH U MO3UTPOHHBIN
Oera-pacraf,. ["amma-n3mydenue. 3aKoH
palmoaKTHBHOTIO pacrnajia

7.3.5

DHeprusi CBsA3U HYKJIOHOB B siipe. SIIepHbBIE CUIIBI.
Jedext macchl siapa

7.3.6

SAnepHble peakuuu. JleleHUe U CUHTE3 SIAEp

7.3.7

Snepusiii  peaktop. TepMOsAIEpHBIM  CHUHTE3.
[TpoGeMbl U MEPCHEKTUBBI SAEPHON IHEPreTUKH.
DKOJIOTMYECKUE aCIEKTHI IAEPHON SHEPTETHKHU

7.3.8

3JICM€HTapHLIC YaCTHUIIBI. OTKpLITI/IC MMO3UTpPOHA.
(I)YH,I[aMCHTaJ'ILHLIC B3aHMMOJEUCTBUS

7.3.9

TexHnueckue yCTpoOHCTBa: JO3UMETp, Kamepa
Bunbcona, sinepHbiit peakTop, aToMHas bom0a

7.3.10

[Ipaktuueckue paboTel. MccnemoBanme TPEKOB




gacTuIl (110 TOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3qHoro Heba. Co3Bes3nusi, sipKkue 3BE3JHI,
IUIAHETHI, UX BUAUMOE JIBIIKEHUE

8.1

Conneunas cucrema. IlnaHeTbl 3eMHOM TpyMIIBI.
8.2 [InaHeThI-TUraHThl U MX CIYTHUKH, KapJIMKOBbBIC
wianeTbl. Manble Testa COTHEUHOU CUCTEMEI

Connne, ¢orochepa u armocdepa. ComHeqHas
AKTUBHOCTH

8.3

8.4 Ucrounuk sneprun CoJiHLa U 3BE3NT

3BE31bI, UX OCHOBHBIC XapaKTEPUCTHKH: Macca,
CBETHMOCTD, pamuyc, TeMIIeparypa, 170
B3aMMOCBSI3b. J[HarpaMMa «CreKTpaabHbIA KJ1acc —
8.5 CBETHMOCTDY. 3BE3 bl riIaBHOM
MMOCJCA0OBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBCTUMOCTB» JJIA 3Bé3I[ FJIaBHOﬁ
MOCJIE0BATEILHOCTH

H##Par##BuyTtpennee CTpPOCHHUE 3BE3I.
8.6 CoBpeMEHHbIE MPEICTABICHUS O MPOUCXOXKICHUU
u sBosmroruy CosTHIA ¥ 3BE3/1. DTambl )KU3HU 3BE3]]

Mneunslii Ilyte — nama ["anaktuka. CnupanbHas
CTpyKTypa ['amakTuku, pacrpeneneHue 3BE3/, raza
8.7 u e, llonmoxxenne u apwxkenune ConHLIA B
INanaktuke. [1nockas u chepuueckas MoaACUCTEMBI
l"amakTkn

2.8 Tunel ramaktuk. PanuorajakTuku M KBas3apbl.
' YEpHble ABIPHI B s11pax rajJakTHK

Bcenennas. Pacmmpenune BcenenHoil.  3akoH
2.9 Xabb6mna. Pazberanue ramaktuk. Bo3pact u paauyc
' Bcenennoit, teopus bousbmioro B3psiBa. Mozaeinb

«ropsiuer Beenennol». PennkroBoe u3nydeHue

MacurabHast CTpPYKTypa Bcenennon.
8.10 MerarajiakTuka. Hepeménneie poOIeMbl
aCTPOHOMUU




IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIEI'O OBPA3SOBAHUS

Kon
NpoBepPsIEeMOro
TpedoBaHMS

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

ChopmupoBaHHOCTE YMEHHMI pacro3HaBaTh (DHU3HUECKUE SIBICHUS

(mporuiecchbl) U OOBSICHATH UX HA OCHOBE M3YUYEHHBIX 3aKOHOB

BJIaIIeHI/IC OCHOBOIIOJIararomumMun (bI/ISI/I‘-IeCKI/IMI/I IIOHATUAMHA n

BEJIMYMHAMU, XapaKTEPU3YIOIUMHU (PU3NYECKUE TPOLIECCHI

ChopMHpOBaHHOCTh YMEHMH TNPUMEHSATh 3aKOHBl KJIACCUYECKOU
MEXaHUKH, MOJIEKYJISIPHOU buzuku u TEPMOJIMHAMUKH,
ANEKTPOAMHAMUKH, KBAHTOBOM (M3HMKH AJisi aHAIW3a U OOBSICHEHUS
SIBJICHU MHUKPOMHUpPA, MAaKpOMHpa M MeEramupa, pasjinyaTh YCIIOBHUS
(rpanuIBl, 001aCTH) PUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATD
BceoOmuUi xapakTep (hyHIaMEHTaJIbHBIX 3aKOHOB M OIPAaHHYEHHOCTD
WCIIOJIb30BaHUS YaCTHBIX 3aKOHOB;, aHAIM3HPOBATh (PU3MUECKHE
MIPOLIECCBI,  HUCIOJIb3YySl ~ OCHOBHBIE  IIOJIOXKEHHUsA, 3aKOHBl U

3aKOHOMEPHOCTH

CpopMHUpPOBAaHHOCT YMEHHS pa3inyaTh yCIOBUS MPUMEHUMOCTH

Mojienel pU3NYEeCKUX Tel U MPOLECCOB (SIBICHUIN)

CpopMHUpPOBAaHHOCTH YMEHHS peliaTh pacu€THhIE 3a7adyd C SBHO
3a/IaHHOU W HESIBHO 3aJ]aHHOM (PU3NUYECKOW MOJENbI0: Ha OCHOBAaHUU
aHalv3a YCIOBUS BbIOMpaTh (U3MUECKHe MOJETH, OTBEYAOIINe
TpeOOBaHUAM 33724, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH
)51 IMOCTYJIAThI (1)I/I3I/I‘I€CKI/IX TGOpI/Iﬁ npu HUCITOJIB30BaHNU
MAaTE€MaTUUYCCKUX MCETOJ0B PCHICHUA 3adad, IPOBOJUTH pvaéTI)I Ha
OCHOBaHUU MMEIOUIUXCS JAHHBIX, aHAJIM3UPOBATh pE3YyJbTaThl U
KOPPEKTUPOBaTh  METOJbl  pEHIeHUsT ¢  Y4YETOM  TOJYyUYEHHBIX

pe3yNbTaToB

Pemate kadecTBeHHBIE 3a7aud, TpeOyrolue MPUMEHEHUs 3HAHUHM U3
Pa3HBIX pa3AeNioB MIKOJIBHOTO Kypca (PU3MKH, a TaKKe HHTErparuu
3HAHUW W3 JpYruX TMpPEeAMETOB €CTECTBEHHOHAYYHOIO IIMKJIA:
BBICTPAaMBaTh JIOTMYECKYIO LEMOYKY pAacCyXIE€HUH C ONOopodl Ha

HU3YYCHHBIC 3dKOHBI, 3aKOHOMCPHOCTH U (I)I/ISI/ILICCKI/IG SABJICHUA




Bnanenue OCHOBHBIMHU MEeTOoAaMH Hay4HOTO MO3HAHUS,
UCTOJB3yeMbIMU B (U3UKE: MPOBOIUTH IMPSIMBIE W KOCBEHHBIC
u3MepeHus: (U3MYECKUX BEJIWYUH, BBIOMpPAs ONTUMANbHBINA CHOCO0
U3MEPEHUS U UCIIOJb3Ysl U3BECTHBIE METOJbl OLEHKH MOTPEUIHOCTEN
U3MEPEHUH, IMPOBOAUTH HCCIIEJOBAHUE 3aBUCHUMOCTEH (U3NIECKUX
BEIMYMH C HCIOJb30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4E€HHBIE Pe3yJIbTaThl, UCIONb3Ys (PU3NUECKHE TECOPUH, 3aKOHBI U
MOHATHSL, U JIeJaTh BBIBOABL; COOMIOIATh IpaBuUia OE30MacHOTO Tpyda
[IpU MPOBEACHUHU HCCIECIOBAHUN B paMKax y4eOHOIO HSKCHEpUMEHTa U
y4eOHO-UCCIEIOBATEIbCKOM  JICSITEIbHOCTH  C  MCIOJb30BAHUEM
UM(POBBIX  HU3MEPUTENBHBIX  YCTPOMCTB W J1abOpaTOPHOTO

o0opyaoBaHus

ChopMupoBaHHOCTb ~ YyMEHHUH  aHAIM3UpOBaTb U OLIEHUBATh
MOCJEICTBUS OBITOBOM M IPOM3BOACTBEHHOM JIE€ATEILHOCTH UYEJIOBEKa,
CBSI3aHHOW C (PM3MYECKUMHU TPOIECCAMH, C MO3HMIUN IKOJOTHUECKOU
0€30I1aCHOCTH; IIPEICTaBICHUAN 0 panMoOHaIbHOM
IIPUPOAONOIB30BaHNUN, A  TaKkKe  PpasyMHOM  HCIIOJIb30BaHUM
JOCTMKCHUM HAyKM W TEXHOJOIMH JJs JaNbHEHIIEro pa3BUTHSA

4eJI0BEUYECKOr0 OOIIECTBA

OBnazieHre pa3IUYHBIMU crocobamMu  paboTel ¢ HH(OpMaruei
¢u3nueckoro  coaepkKaHus €  HCIOJIb30BAaHHUEM  COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJOTUH; pa3BUTUE YMEHUH KPUTHYECKOIO

dHaJIN34a U OLICHKU JOCTOBCPHOCTHU nonyqaeMoﬁ I/IH(I)OpMaI_[I/II/I

10

CpopMHUpPOBAaHHOCTP ~ YMEHHH  NPUMEHSTh  OCHOBOIIOJIAraloIIne
ACTPOHOMHUYECKHE TIOHSATHUS, TEOPUM W 3aKOHBl [UIs aHalu3a |
00BsICHEHUST (PU3UYECKUX MPOIECCOB, MPOMCXOASIIMX Ha 3BE3/axX, B
3BE3IHBIX CHUCTEMax, B MEXTaJlaKTHUYeCKOW cpejie; JBUKEHUS

HeOeCHBIX TeJI, IBOJIIOIMHY 3BE311 U BeereHHomn




HEPEYEHD 3JIEMEHTOB COILEPKAHUA, ITPOBEPAEMBIX HA EI'D 110 ®U3UKE

Kon

pasaesia/TeMbl

Kon
3JIEMEHTA

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1

MEXAHUKA

1.1

KMHEMATHUKA

MexaHuueckoe OBUKCHHE. OTHOCHUTENHLHOCTh MEXaHHYSCKOT'O JABMOKCHUA. Cucrema orcuéra

1.1.2

MaTepI/IaJ'IBHaH TOYKa.

Eé€ pamryc-BekTop:
P2 )= (xle) vl ) =(2)),
TpaeKTOpILA,

IepeMEeIleHIIe:

AF =F(ty) =7 (t) =T, -7} =

1
= (Ax, Ay, Az),
IIyTE.

CIoxeHIe HEPEMEU]EHIIfIZ

Ny =0 +A7,

74 TpacKTOpPHA

1.1.3

CKOpOCTh MaTepUAIbHON TOYKHU:




D=— =}_‘;'={U,.U1,.U ]
At o ST
Ax , . .
v =— =X,. aHaJIOTIYHO v, =Yy, U.=Z/.
At s :

CIozeHIe CKOpoCTell: 0, =0, + 0, -
Brluucnenue nepeMeneHys 1 IyTd MaTepUaIbHON TOYKH IIPH NPSMOIMHENHOM IBM>)KEHUM BAOJIb OCH X

1o rpaduKy 3aBUCUMOCTH Vx(t)

. _ ApD .,
VekopeHIe MaTepHansHOI TOYKIL: d = — =y'= [al_ .a_.a_ ] .
AL |y '
1.1.4
Au o, . -
a =—7=  =(u,),". aganormIHo a, =(v, )’, a.=(v.)’
Aty s r
PaBHOMEpHOE NIPSIMOJIMHEWHOE JBUKEHUE:
x(t) = xg + v .t
1.1.5

v (t) — vy, = const




PaBHOYCKOpEHHOE NPSIMOJIMHENHOE ABUKCHUE:!

-

x(t)=x,+uv, r+ﬂr*'r
- o Ox T

e

v(t)=u, +at

1.1.6 a, = const
UE.‘I.’ - U_l‘.'r = EH.‘I.' [IJ _'1-1]
b+,
HPII JBILRCHII B OJTHOM HAIIPABICHHHI IIVTE S= %
CB06OI[HOC maacHue. YCKOpeHI/IC CBO60)IHOFO HagCHU:.
Vi o ﬁo
1.1.7 l
Vo G
0 Xo (

I[BI/I)KCHI/IC TCI1a, 6pOI_I_IeHHOFO noxa yriioMm o K TOpu30HTY:




[.‘c{f} =X, +U,f =2 +tU,cosa-7

-r—

H
Ean)
W

I
-
3
+
=
e
+
ol

I
-
]
+
&
4
=1
=}

v |7

v (t)=uv,, +gt=v,smna— gt

{ux (t)=v,, =y, cosa

KpuBonunerinoe npuxenue. /[BikeHue MaTepualibHOM TOYKHU IO OKPY>KHOCTH.
YrnoBas v JIMHENHAsA CKOPOCTh TOUKU:

v =whk

1.1.8 HpI/I PaBHOMCPHOM ABUKCHUU TOYKH 11O OKPYKHOCTH

HCHTpOCTpeMI/ITCJ'ILHOC YCKOPCHUEC TOYKH:




2 5
aquﬁzmﬂ

[TonHOE ycKOpeHHe MaTepruaIbHOW TOUKH

1.1.9 TBépnoe teno. [loctynarensHoe U BpaliareabHOE ABMKEHHUE TBEPIOTO Tea
1.2 JMHAMUKA
1.2.1 Nuepuumanbpublie cucremsl oTcuéra. [lepBbiil 3akoH Herorona. [IpuHnmn otHocutensHocTr [Manmnes
Macca tena. IInoTHOCTB BemecTsa:
m
1.2.2 P=v
Cuna. [IpuHIun cyneprno3uiyy CuiI:
1.2.3 FpasHu,qEﬁﬂ'E: F1+ F2+.--
Bropoii 3akon HetoTona: quyist MatepuansHoit Touku B MICO
Fi=ma,
1.2.4
Ap = FAt
o—{r——t
1.2.5

F, F,




Tpetuii 3akoH HploTOHA 1719 MaTepUaIbHbIX TOUEK

-
-

Fi3= —Fay

1.2.6

1.2.7

Cuna ynpyrocrtu. 3akoH ['yka:

F.o=—kx

1.2.8

Cuia tpenusi. Cyxoe TpeHHe.

Cuna TPCHUS CKOJIbXKCHUS:

Fop=uN

P

Cuna TPCHUS ITOKOA:

F,,<

1.2.9

[aBnenue:

P=7%

CTATHUKA

1.3




1.3.1

—

F
MOMEHT CHITBI OTHOCUTEIBHO OCH BPAIICHHS:
IM| = Fl, rae | — mutedo cuis

OTHOCHUTCJIIBHO OCH, HpOXO,Z[HH.ICfI qepe3 TOUKY O NEPpHUCHAUKYJIAPHO PUCYHKY

[enTp macc Tena. LleHTp Macc cucTeMbl MaTepHalbHbIX TOUYEK:

- -

myry +mars + ...
r. =

i my+ms+...
1.3.2
B opHOpOIHOM TIOMIE TSIKECTH
(g = const)
VYcnosus paBHoBecust TBEpaoro tena B MCO:
J’M1+M: +...=0
1.3.3 -
|F+Fy+...=0
1.3.4 3akoH [lackans
JlaBiienue B sxusikocTu, nokosmeiics B MCO:
1.3.5

p=po+pgh




1.3.6

3akoH Apxumena:

-

=-P

2
FAPG{ ERITECH

€CJIM TCJIO N ) KUAKOCTD IIOKOATCA B I/ICO, TO

Fﬁpx = ngEEI'I’EEH

1.4

3AKOHBI COXPAHEHHWA B MEXAHUKE

1.4.1

-

p:

NMitynbsc MaTepraIbHON TOYKU:

muv

1.4.2

-

p:

NMitynbsc cucTemsl Te:

= -

Pt pzt...

1.4.3

3aKOH U3MCHCHHS U COXpPaHCHUA UMITYJIbCA:

B CO




- - - - -+

Ap=Alpy+ p2+...)=F,__ AM+F, _ At+..

B UCO , ecnu

= - -

Ap=A(p;+ p2+...)=0

PeakTuBHOE NBMKEHUE

AT -
144 A
PaboTa CHIIbI HAa MAJIOM [IEPEMEIIEHIH:
A=|ﬁ'|-|ﬂf|-co5 o=F, -Ax
{;
14.5 v

MOIIHOCTh CUIBI:
€CJIM 32 BpeMs

pa60Ta CHJIbI UBMEHACTCA HA , TO MOIITHOCTH CHJIbI




1.4.6

3aKOH W3MEHEHUs KMHETUYECKOU dHepruu cucreMbl MarepuaibHbiX Touek: B UCO AEkun = Al + A2 +

1.4.7

[ToreHmanbHas sHeprus:
JUIS IOTEHIUATIBHBIX CUII
1‘112 = E E = ﬁE

ilmoTesn = 2moTemm MIOTEHT]

IToreHManbHas SHEPrUsi MaTEPUAIBLHON TOYKHU B OJJHOPOJHOM I10JIE TAKECTH:
E =mgh

[IOT EHI,

[TorennmaneHast sHEprys ynpyro ae(opMupoBaHHOTO Teja:

Ekx?

EnuTEH:u; = T

1.4.8

3aKOH U3MCHEHHS U COXpPaHCHUA MEXaHH4YeCKOI OHCPIUH:




Enex = B + Emrex—m-
B IICO AE,ex = Agrcex menoresn can
B IICO AE,x = 0, eCIIH Agcex menoresm cax = 0

1.5

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

1.5.1

['apmoHMUeckue KoyiebaHusi MaTepUAIbHOW TOYKH. AMIUMTYHA U (a3za konebanuid. KunemaTtmueckoe
OIMCAHUE:!

x(f) = Asin( ot +o, ).

v () =x/.

a(H=(v.),=—'x)=a +ax=0.
IZIE€ X - CMEIICHUE U3 PAaBHOBECHS.
JlMHaMHu4YecKoe ONuCcaHue:

ma, =— kx,

OTO 3HAYUT, YTO
F,=—kx.

DHepreTuyeckoe OnrcaHue (3aKOH COXpPaHEHUsI MEXaHUYECKOW SHEPrun):

JJH+£_H&§M_M B

2 2 2 2

CBs13b aMILTUTY/IbI KOJICOAHUN CMEIIeHHs] MaTepUaIbHON TOUKU C aMILTUTyJaMH Kosie0aHuil €€ CKOpoCcTH

H YCKOPCHMU:

Upee =04, =04




[Tepuon u yactoTa KoueOaHU:

[Tepuon Manbix CBOOOIHBIX KOJIEOAHUN MaTEMAaTUYECKOTO MAasiTHUKA:

1.5.2 T=2 IJI
g
[Tepuon cBOOOIHBIX KO€OaHUN IPYKUHHOTO MasiTHUKA!
T=2m |~
I's
1.5.3 Boinyxnennsie konebanus. Pesonanc. PezonancHas kpuas
[Tonepeunsle 1 Mpo10JibHBIE BOIHBI. CKOPOCTH PaCpOCTPAHEHUS U AJINHA BOJIHBL:
v
1.54 |A=vT =7
WnTepdepenius u qudpaxuus BOJIH
1.5.5 3ByK. CKOpOCTh 3ByKa
2 MOJIEKVYJISAPHAS ®U3UKA. TEPMOANMHAMUKA
2.1 MOJIEKVYJISIPHAS ©OU3UKA
Mopnenu cTpoeHHsl Ta30B, XKUAKOCTeW M TBEPABIX Ted. IlycTh TepMmoauHamuueckas cucreMa (Telo)
511 cocTouT U3 N OJMHAKOBBIX MOJIEKYJI. Torna KoJIMYecTBO BELIECTBA

vP=—=
Na i

N_m




2.1.2

Tennopoe IBIKCHHE aTOMOB U MOJICKYJI BCIICCTBA

2.1.3 B3anmoneiicTBre yacTuil BemecTra
2.14 Juddysus. BpoyHoBCKoe ABMKEHHE
2.1.5 Monens nneansbaoro raza B MKT
CBs13b MEXKJy JaBICHUEM U CPEIHEUW KUHETHMYECKOW SHEPruei MOCTyNnaTelbHOTO TEIUIOBOTO JBHKCHHUS
MOJIEKYJI UJIeabHOTO ra3a (ocHoBHOE ypaBHeHHe MKT):
p—lm,nu:—zn {HL”U: _inz
30 3002 3
2.1.6 '
rzie m0 — macca OTHOH MOJIEKYJIbI,
N
n=—
o
2.1.7 AoOcomoTHas Temriepatypa: T =t +273K
CBs3b TEeMIIEpaTyphl Ta3a CO CPeAHECH KMHETHYECKOW SHEpPTrruell MoCTynaTeIbHOr0 TEIJIOBOTO JIBUKCHHUS
€ro MOJICKYII:
{ 2
2.1.8 =™ | kT
L2 2
2.19 Vpasuenue p = nkT
2.1.10 Mogenp naeanbHOro ra3a B TEpMOJIUHAMUKE:




(Vpaprerme Merreeea — Kareiipona
| BEIpeCKeHHe U1 BHYTPeHHEH JHePIHH
VpaeHeHNe MeHeneeBa — KianeiipoHa (IpHMeHIMBIE (OPMET
JAINCH):
pRT

pV = %RT = vRT = NkT, p=t=

BripakeHIle 1A BHYTPeHHell 3Hepriil 0H0aTOMHOIO IIeaTbHOTO
rasa (IpIMeHIMble QOPMET 3aIIICH):

L‘=%~.:RT=%M:T = iﬂRT=v¢-UT=%pV

2

3aKkoH I[aJ'II)TOHa AJIg JaBJICHHUA CMCCHU Pa3pCKCHHBIX I'a30B:

2.1.11
p=pstpt..
W3omporiecchl B pa3peKCHHOM Ta3e C MOCTOSIHHBIM YHCIOM MOJIEKYJ N (C MOCTOSHHBIM KOJUYECTBOM
BEIIIECTBA V):
uzotepma (T = const): pV = const ,
2.1.12

nzoxopa (V = const):

E = const
T




pV

I'padmaeckoe npenacrapiaeHue nzonpoieccos Ha pV-, pT- u VT- nuarpammax.

OO0beIMHEHHBII Fa30BbIA 3aKOH:

= const

JJIA ITIOCTOSIHHOI'O KOJIMYCCTBA BCIIICCTBA V.

HaceilieHHblE W HEHACBIIICHHBIC I1aphl. KauecTBeHHass 3aBHCHMOCTH INIOTHOCTH H JaBJICHUA

2113 HACBILIEHHOIO [Tapa OT TEMIIEPATypbl, UX HE3aBUCUMOCTb OT 00bEMA HACBILLIEHHOTO Mapa
2.1.14
2.1.15 M3MeHeHne arperaTHbIX COCTOSIHUM BEILlECTBA: MCIapEHUE U KOHJEHCALMsl, KUTIEHHUE KUJIKOCTU
2.1.16 M3meHenune arperaTHeIX COCTOSIHMM BEIIECTBA: TUIABICHUE U KPUCTAJLIN3 AN
2.1.17 [IpeoOpazoBanue sHepruu B (ha30BBIX Epexogax
2.2 TEPMOJNHAMUKA
2.2.1 TermoBoe paBHOBECHE U TEMIIEpPATypa
222 BryTpeHHss sHEeprus
923 Temonepenaya kak crnoco0 M3MEHEHMs] BHYTpeHHeH sHepruu 6e3 coBepiieHus paboTsl. Konpekius,
o TEIUIONPOBOAHOCTD, U3JIy4EHUE
KonnuecTBo TEmnoTsl.
oy VY nenbHas TEIIOEMKOCTh BEILIECTBA C:
o Q = cmAT
105 VY aenwbHast Teriora napoodpazosanus L: Q = Lm.

VY nenpHas TerioTa miaBiaeHus A: O = Am.




VY nenpHas TenoTa cropanus Tommsa q: Q = gm
DneMeHTapHas paboTa B TEPMOIUHAMUKE:
A= pAV
2.2.6
Brruncnenue paboTsl 1o rpaduky mpoiiecca Ha pV-auarpaMmme
[TepBblii 3aKOH TEPMOJAMHAMUKU
Q2 =AUyp + Ayy =(U; —Uy)+ Ay
2.2.7
Anna0ara:
Q=0= Ay, =(U,—U;)= AUy,
2.2.8 Bropoii 3akon Tepmoannamuku. HeoOpatumble nporiecchbl
[Tpunine! geiicTBus TermnoBbix MamuH. KITI;
]‘]:Aﬂm =*-H-'II‘p_|*-xDJI| |*-}|H:H'I:|
MakcumanbHoe 3Hauenue KII. [{ukn Kapno:
I -T T
22.10 Max N = M g = _Z=F oy “Zom
T, Harp T, Harp
2.2.11 VYpaBHeHuUe TEIIOBOTO OamaHca:




Q1 +@Q:+Qs+...=0

OJIEKTPOAMMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.1.1

OnekTpuzanusi Tel U €€ TpOsIBICHHUS. OJEKTpUUecKuid 3apsa. JlBa Buma 3apsijaa.

BHGKTpI/I‘leCKI/Iﬁ 3aps. 3aKoH COXpPaHCHH:A SJICKTPHICCKOI'O 3apsaaa

DneMeHTapHbIN

BsaumopeiictBue 3apsioB. Toueunsie 3apsabl. 3akoH Kynona:

B OTHOPOAHOM BCHICCTBEC C III/IBJIGKTpI/I‘IeCKOﬁ IMPOHUITACMOCTBIO

92

poplallel 1 lal]
g 4mes, I~

3.1.3

Onektpuueckoe nojue. Ero aeiicTBue Ha 3JIeKTpUUECKHE 3apsi/Ibl

3.14

-

E=

Hanpspk€HHOCTD 31€KTPUYECKOTO MO

-

F

qu.'j_}l:lﬁ[—[h!ﬁ

ITone Toueunoro 3apsaa:
q

EF:;{T—E

OIHOPOJHOEC ITOJIE:

-

E = const,




KapTunb! 1uHUN HanpssKEHHOCTH ATUX TOJICH

3.1.5

HOTGHHH&J’IBHOCTB QJICKTPOCTATHUYCCKOI'O I10JIA.

Pa3HoCTh MOTEHIMATIOB U HAIIPSKEHUE:
Ayr = q(p1 — ¢2) =— qAd = qU.

HOTGHI_II/IaJ'IBHaH 3Hepr1/1$[ 3ap;ma B BJIeKTpOCTaTI/I‘ICCKOM I10JIC:
W=gqop

A=—AW

IToTenmman QJICKTPOCTATUYICCKOI'O I10JIA:

CBs3b Hal'[prKéHHOCTI/I IMOJIA 1 Pa3HOCTHU MOTCHUOUAJIOB IJIsI OJHOPOAHOTO SJICKTPOCTATUYCCKOI'O ITOJIA: U
=Ed

3.1.6

[TpyHIMI CyneprIO3ULIUY IIEKTPUUECKUX TTOJIEH:

= - -

E=E,+E;+...0=¢1+¢> +...

3.1.7

HpOBO}IHI/IKI/I B DJICKTPOCTAaTUYCCKOM II0JIC.
Ycaopue PaBHOBCCHUA 3apsA0B: BHYTPH IPOBOAHHKA
Et=0

BHYTPH M Ha MIOBEPXHOCTH IPOBOJHMKA ( = const

3.1.8

I[I/IE)JICKTpI/IKI/I B DJICKTPOCTATUYCCKOM IIOJIC. I[I/IZ-)HGKTpI/I‘-IeCKaH MMPOHUITACMOCTD BCUICCTBA €




Kongencarop. D1eKTpo€MKOCTh KOHIEHCATOPA:

q
C=—
u
3.1.9 OneKTPOEMKOCTh TUIOCKOI0 KOHJIEHCATOpa:
EEgS
= T =£&lyg
[TapannensHo€ coeAMHEHUE KOHACHCATOPOB:
q=q1+qx+ .. Uy=Us =, Copp, —C1 + G + ...
3.1.10 [TocnenoBarenbHOE COETUHEHNE KOHIEHCATOPOB:
uv=u,+U ! ! + ! +
=y 2o 1 = 2= wees = AT
Cm:l{‘.'I Cl CE
DHeprus 3apsHKEeHHOTO KOH/IEHCATopa:
u cuv* ¢
3.1.11 ]

LA 2 2C

3.2

3AKOHBLI ITIOCTOAHHOI'O TOKA

3.2.1

Cuita Toka:




1=

ﬁrﬁ_}ﬂ

IloctossaHEII TOK: I = const

Jnst mocrosiHHOrO TOKA q = It

VYcnosus CYHICCTBOBAHUSA SJICKTPUICCKOT'O TOKA.

322
Hanpsoxkenue U u OJIC E
3akon OMa 1Jis yyacTKa Lenu:
323 I v
Lo - ﬁ
DNeKTpUUECcKOoe CONMPOTUBIIEHUE. 3aBUCUMOCTb COITPOTUBIIEHHSI OJJHOPOIHOTO MPOBOJIHUKA OT €0 JJIMHBI
U CeueHUs. Y IeJIbHOE CONPOTHUBIICHUE BEILIECTBA.
324 R [
_ A{.‘]‘{a}{}]—}]:}iﬂ:{
325 Uctounuku Toka. 3/]C uCTOUHMKA TOKA: q
396 3akoH Oma a5s nonHoi (3aMKkHyTO#) anekTpuyeckoit renu: E = IR + Ir, oTkyna
E
I =




[TapajrenpHOE COEAUHEHNE TPOBOJIHUKOB:
I=11+12+..,Ul=02=..,

1 101
—+—+...

Ripan Ri Ra

3.2.7 [TocnenoBarenbHOE COEIUHEHUE IPOBOIHUKOB:
Uu=Uu1+02+.,1=12=_,,
RnﬂM=R1+R2 + ...
Pabora anekrpuueckoro Toka: A = [Ut.
3akoH [xoyns — Jlenna:
_
328 |Q=THR

Ha pesucrope




UZ

R:Q:A:IZRt=IUt=?t

3.29

MOUIHOCTB 3JEKTPUYECKOTO TOKA!

AA
P=— =IU

AT a0
Temnnosas MOIIHOCTb, BBIACIIACMAA HA PE3UCTOPC:

P=PrR=2 =
R

=]

MoniHoCTh HCTOYHHKA TOKA:

3.2.10

CBOGOI[HBIG HOCHUTCIIN JJICKTPUYCCKUX 3apdd0B B IMPOBOJHUKAX. MexaHu3MBbI MMpOBOANMOCTH TBépI[LIX

METaJUIOB, PACTBOPOB U PACIUIABOB JIEKTPOIUTOB, ra3oB. [lonynpoBoanuku. [10mynpoBOTHUKOBEIN U0

33

MAT'HUTHOE I1IOJIE

3.3.1

MexaHndeckoe B3auMOJEHCTBUE MAarHUTOB. MaruutHoe mnoje. Bektop MaruutHoW uHAYKUUU. [TpuHImn

Cyneprno3nun MaroHuTHBIX MOJICH:

= = =

B:B:|_+Bg+

JInaun HHAYKOANW MAardvuTHOTO IIO0JIA. KapTI/IHa JIMHUI HHAYKIUA MArfvuTHOTO IIOJIA ITIOJIOCOBOTO U

HO,I[KOBOO6p33HOFO IIOCTOSAHHBIX MarHuTOB

332

OnbiT Opcrena. MaroHuTHoe moJie MpoBOAHUKA ¢ TOKOM. KapTWHa MWMHWNA MHIYKIIMUA MarHUTHOTO TOJIS




JJIMHHOI'O IIPAMOIr'0 IIPpOBOJAHMKA U 3aMKHYTOI'O KOJIBIIEBOI'O IIPOBOJHMKA, KATYIIKH C TOKOM

Cuna Amrmepa, e€ HanpaBJICHUE U BEJIUYNHA:

F 4 =IBlsina
333
IBlsino.
, TJIe 0. — yToJI MEX/ly HallpaBJICHUEM IIPOBOJHUKA U BEKTOpoM B
Cuna JlopeHua, €€ HarpaBJIEeHUE U BEJINYMHA!
334 Fpop = |qlvBsina
JIBrKeHMe 3apsyKEHHON 4acTULIBI B OAHOPOJHOM MarHUTHOM I10JI€
3.4 OJIEKTPOMATHUTHAA MHAYKIOUA
IToTOK BEKTOpa MarHUTHOW MHIYKIIVH:
& =B 5 = B5cosa
BScosa
3.4.1
34.2 SBnenue anekTpomMarHuTHOM HHAYKIMK. D/]C nHAYKIMH
343 3aKoH 3eKTpoMarHuTHol nHaykuun dapanes:




Af—0

3.44 O/1C uHAYKIMH B IPSMOM MTPOBOIHUKE JUTUHOM |, IBYKYIIEMCS CO CKOPOCTHIO
B OJTHOPOJIHOM MarHuTHOM Tose B:
|E;| = Blvcosa
345 [TpaBumno Jlenma
WNHIyKTUBHOCTB:
L &
i
3.4.6 nm © = LI
Camounnykius. 91C caMOMHAYKIIHUH:

A
E“:_L_L —-Lr,
Aty




9Hepr1/151 MAarauMTHOI'O ITOJIs KaTYHIKH C TOKOM:

W LI?
3.4.7 L=
3.5 OJIEKTPOMAI'HUTHBIE KOJIEFAHNW A 11 BOJIHBI
KOJ‘Ie6aTeJIBHBII7I KOHTYP. CBO6OI[HBIC SJICKTPOMArHuTHBIC KOHe6aHI/I5{ B HUICAJIBHOM KOHe6aTeHBHOM
KOHTYpE:
[4() = Gumesin o +)
3.5.1 11['{] =q, =g, cos| ot +@,)=I__cos(ot +q,)

®opmyna TomcoHna:

T =2m/LC
, OTKy/Ia
2m 1
) = — = ——
T 4IC

CBs3b AMIUIMTYIbI 3apsiaa KOHACHCATOpa € aMHJIPITYIIOﬁ CHJIBI TOKaA IIpU CBOGOI[HI:IX OJICKTPOMAIrHUTHBIX

KOJICOaHUAX B UACAUTBHOM KOJIeOaTeIIbHOM KOHTYPE:




3aKOH COXpaHEHUs YPHEPTUH B UCATbHOM KOJIeOaTEIIbHOM KOHTYpE:

3.5.2
353 BbIHyKIeHHbBIE 3JIEKTpOMarHUTHbIE KosieOanusl. Pe3onanc

ITepemennslii Tok. [Ipon3BoACTBO, Nepesaya U NOTPeOICHUE IIEKTPUUECKON SHEPTUN
3.54 cu® Lr* cu’_ LI’

+ = = X = const.
2 2 2 2
CBolicTBa 2JI€KTPOMarHUTHBIX BOJH. B3anMHasg opueHTalus BEKTOPOB B JJIEKTPOMAarHUTHON BOJIHE B
BaKyyMe:
- - .
3.5.6 [Ikana 351eKTpOMarHUTHBIX BOJH. [IpuMeHeHNe 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITHUKA

3.6.1 [IpsamonnHEHOE pacIpOCTpaHEHUE CBETA B OJHOPOAHOM cpene. Toueunblit nctounuk. JIyd cBera

3.6.2

3aKOHBI OTPaKEHUS CBETA.

a=p




ol B

Ve

3.6.3

[TocTpoenne n300pa>keHMid B TUIOCKOM 3€pKaiie

3.6.4

3aKOHBI IPEJIOMIICHUS CBETA.

IIpenomnenue ceera:

ny sina = nosinf.

AOCOIIOTHBIN TTOKa3aTellb IMPCIOMJIICHUA:

OTHOCUTENBHBIN ITOKA3aTENb IMPEIIOMJICHUA:
Mo Ty

n =
L% V3

OTH




XoJ1 ay4deit B pu3Mme.
1||-"'1 = 1'2 - I?].}']. = .ﬁ'}}.:
COOTHOIIIEHHE YaCTOT U COOTHOLIECHHE JJIMH BOJIH MPU MEPEXO0J€ MOHOXPOMATUYECKOI'O CBETa 4epe3

TpaHUILy pa3jiesia AByX ONTHYECKUX CPE/I:

<My )
oy E
ITosmHOE BHYTpEHHEE OTpaKEHUE.
3.6.5 .
IIpenenbHBIA yroy IOJIHOTO BHYTPEHHETO OTPaKEHMS:
_ 1 M2
5 mea,, = =—
Ny M1
Cobuparoiue M pacceuBarouye JMH3bl. ToHkasg nuH3a. DOKYCHOE pacCTOSHHUE W ONTHYEeCKas cuia
TOHKOM JIMH3BL:
D 1
3.6.6 - F
3.6.7 dopmyJia TOHKOH JTMH3bI:




Tl =

e
|

VBenuueHue, 1aBacMoe JIMH30M:

h Ifl
I=—=—
H d

d T+

5\

F\ h

f

k3

B ciyuae paccenBaroieit JIMH3bL:

1
3.6.8 DO=F= EUJ




I'=

h o Ifl
=—1
H d

Xox Jiy4a, IpOLIEAUIETrO JIMH3Y 10/ IIPOU3BOJIBHBIM YIJIOM K €€ IVIaBHOM onthuyeckon ocu. Iloctpoenue

H306pa)K€HHfI TOYKHU M OTPE3Ka HpHMOﬁ B co6npa}0mﬂx " paCCCUBAKOIMX JIMH3aX U UX CUCTEMAX

3.6.9

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

3.6.

I/IHTep(bepeHuI/m CB€Ta. KOFCp@HTHHe HCTOYHHUKU. Y CIIOBUS Ha6J'IIOI[CHI/Iﬂ MakKCUMYMOB U MUHUMYMOB B

UHTEPPEPEHIIMOHHON KapTHHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB!

A
MAKCIIMYMBI — A=2m =, M= 0,1, %2,

e

H
L

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

e

3.6.11

Hudpakuus cBera. JudpaknuoHHas pemérka. YcioBue HaOMIOAEHUS TIJIAaBHBIX MaKCUMyMOB HpHU

HOPMAaJIbHOM TaJIEHU MOHOXPOMATHYECKOTO CBETA C JUIMHOW BOJHBI A Ha PEHIETKY ¢ mepuoom d:

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

3.6.12

Hucnepcus ceera

KBAHTOBAA ®U3UKA

4.1

KOPITYCKYJISIPHO-BOJIHOBOU 1Y AJIN3M

4.1.1

['unore3za M. ITnanka o kBanTax. ®opmyna [Inanka: E = hv

4.1.2

®otonHbl. DHeprus (HoToHa:




4.13

Nmmynse dpoToHa:

_E‘_Pw_h
P=C=T"3

®oroaddexr. Onbitel A.I'. Cronerosa. 3akoHsl hoToddhdekTa

4.14

YpasHenue DitHinTeiHa 1151 porodddexra:

E oroma = ABrxona + Eecm-n'nar'

[laBiienue ceera.

4.1.5

I[aBJ'IeHI/Ie CBC€Ta Ha IIOJIHOCTBIO OTpaKaroiyro

MOBEPXHOCTh W Ha TMOJHOCTHIO MOTJIOIIAIOIILYIO
MOBEPXHOCTh




4.2

OU3NKA ATOMA

4.2.1

HJ'IaHCTapHaH MOA€CJIb aTOMa

422

[Toctynatel bopa. U3nydyenue u nornomienrue (GOTOHOB MpU MEPEXO]E aTOMa C OAHOTO YPOBHS SHEPIHU
Ha JIpyrou:

=T g, -E

mn - .

hv

m
Y

423

JInHelyaTele CIIEKTPBI.

CriekTp ypoBHE 5HEpruu aToMa BoA0poa:

—13,63B
E, =222 4123, .

e

4.3

OU3NKA ATOMHOI'O AIPA

43.1

Hyxnonnas mozens siipa ['eiizen6epra — MBanenko. 3apsia sapa. MaccoBoe uncio siapa. M30Tormsl

432

PannoakTUBHOCTb.

Anbda-pacra;
A A4 4
7X—>75Y+5He

bera-pacnan.

DneKTpoHHbIH B-pacnai:

A A 0~
X7, Y + je+v,




[TozutponHsIii B-pacman:
A A 0= , .,
sX—=0Y + jE+ v,

'amma-u3znydenue

3aKkoH pPaaroOaKTUBHOI'O pacliaga:

-t
N(£)= Ny » 2T

433 [Tycts m — Macca pagMoOaKTHBHOIO BemecTsa. Toraa
—t
m(t) = mg=* 2T
4.3.4 SlnepHble peakuuu. JleneHue U CUHTES sep




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

e Moskumes I'.4., Byxosues b.b., Corckuiit H.H.; mox penakmueit [TapdentseBoit H.A.
®uzuka. 10. k1. bazosblit u yrinyOnéuunsiii yposuu - M.: I[Ipocsemienue, 2023.

e Moskumes I'.JI., ByxoBues b.b., Hapyrun B.M. nox penakuueii [lapdpentreBoit H.A.
®usuka. 11 kmacc (0a30Bblif U yriryosieHHbIN ypoBHH). - M.: [IpocBemienue, 2022.

METOANYECKHUE MATEPHAJIbBI 1JIAA YUUTEJIA

o Jlumaxtuyeckue matepuansl @usmka 10, 11 kmacc / A.E.Mapon, E.A.Mapon. — M.:
NznarensctBO «/Ipodar, 2023r.

e Temarnyeckue KOHTPOJBHBIE U CAMOCTOATENbHBIE padoThl mo ¢usuke 10, 11 kmace /
O.U.I'pomreBa. — M.: U3natenbctBo «Ox3amen», 2023 r.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

» bu6mmoreka L{OK https://lesson.edu.ru/03/10 « POII https://resh.edu.ru/subject/28/10/

*» bubnuoteka — Bcé no npeamery «Puznka». — Pexxum nocryna: http://www.proshkolu.ru

* BuneoonsIThl Ha ypokax. — PexxuMm nocryna: http://fizika-class.narod.ru

* Emunas kosutekius 1H(pPOBBIX 00pa3oBaTeNbHBIX pecypcoB. — Pexum npocrtyma:
http://school- collection.edu.ru
* HHTepecHble Marepuaibl K ypokaMm (DM3MKH IO TeMaM; TeCThl [0 TeMaM; HarJsIHble

nmocobus K ypokam. — Pesxxum noctyna: http://class-fizika.narod.ru

* Hudpossie oOpazoBaTenbHble pecypchl. — Pexxum poctymna: http://www.openclass.ru

* DeKTpOHHBIC yueOHUKH 10 pu3uke. — Pexxum nocryna: http://www.fizika.ru

* ['azera «1 cenTsa6ps» MaTepuansl o ¢pusuke. http://archive.lseptember.ru/fiz

* AHnManuu pu3nuecKux 00beKToB. http:/physics.nad.ru/

* ’Kusast pusuka: oOyuaromas nporpamma. http://www.int-edu.ru/soft/fiz.html

» Odusuka.ru. http://www.fizika.ru/



http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
http://archive.1september.ru/fiz
http://physics.nad.ru/
http://www.int-edu.ru/soft/fiz.html
http://www.fizika.ru/

060 oBaHue eHTpa  eCTeCcTBeHHOHAy4YHOU W
rouu!’pocu PYA HEHTP y

TEXHO/IOTMYECKOM HanpaBaeHHOCTel «To4uka PocTay:

e becnpoBognoit MynpTHaaTuyuk Releon Air «®dwuszuka-5».

e becnpoBogHON MyJNBTHIATYMK BBHIIOJHEH B BUAE IUIATGOPMBI C
MHOTOKAaHAJIBHBIM HU3MEPUTENIEM, KOTOPBIM OJHOBPEMEHHO IOJyYaeT
CUTHAJbl C PA3JUYHBIX BCTPOCHHBIX JATYMKOB, PA3MEIIEHHBIX B €IMHOM
KOpPITyCE YCTPOUCTBA.

e becrnpoBOJHBIE MYJIBTUAATUAKK TOAKIIOYAIOTCS K IUIAHIIETY WU
KOMITbIOTEpY Harpsmyro. [Ipu 3Tom HeoOxoauma mojjep:kka paboThl MO
npotokosry Bluetooth low energy (BLE) 4.1, 0e3 A0moONHUTEIBHBIX

\HHBIX C TIOMOIIIBIO BXO/ISIIIEH B KOMIUIEKT (DJICIIIKH .

!

TexHUYecKne xapakTePUCTUKN MY/IbTUAATUMKA:

¢ paspsaHocTh BetpoeHHoi ALl — 12 Our

¢ MaKkcuMalbHas 4actoTa orudpoBku curHana — 100 k1

¢ unTepdeiic moakmodeHus — Bluetooth low energy (BLE) 4.1
¢ BCTpOEHHas mamsaTh 00bEMoM 2 Kobaiit

* HOMHHaJbHOE HamnpsbkeHue Oatapen — 3,7 B

¢+ EMKOCTb BCTpoeHHO Oatapen — 0,7 A -

¢ KOJIMYECTBO BCTPOCHHBIX TATUYMKOB — 6 IT.
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