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AHHOTAIMSA
K pado4eii mporpamMme no ¢pusnke (yriayoaénnpiii yposenn) 10-11 kiaccos

PabGouass mnporpamma 1o (¢pusnke (yriayo0JEHHBbIH YPOBEHb) CpPEIHETO
obmiero o6pa3zoBaHus ['0CymapCTBEHHOTO OIOKETHOTO 00Ie00Pa30BaTEIHHOTO
yupexaenuss Camapckoid obiactu cpeaHeil oOrieoOpa3zoBaTenbHOM MIKOIBI Nel
n.r.T. Cyxogon MyHununaisHoro panona CeprueBckuit Camapckoi oOiacTu
COCTaBJICHA Ha OCHOBE CJIEYIOUIMX HOPMATUBHO-TIPABOBBIX IOKYMEHTOB:

1. denepaibHOr0 ToOCyJapCTBEHHOTO 00pa3oBaTENbHOTO CTaHJapTa
CpelaHero ooO1mero oOpa3oBaHUs, YTBEPKIEHHOTO TMPUKA30oM MUHHCTEPCTBA
oOpa3oBanus u Hayku Poccuiickorr @eneparuu ot 17 mas 2012 r. Ne 413 «O6
YTBEPXKIECHUM U BBEICHUM B JeiicTBue DenepanbHOTO TOCYyAapCTBEHHOIO
0o0pa30BaTeNBLHOTO CTAaHIApTa CpPEJHEro oO0mero oO0pa3oBaHUS», MPHUKA30M
MunnctepctBa npocsemieHuss PO or 12 asrycra 2022 r Ne 732 "O BHeceHuu
U3MEHEHU B (enepanbHbli TOCYIApCTBEHHBIM O0pa30BaTENbHBIA CTaHAAPT
cpenHero oOwmiero o0pa3oBaHUs, YTBEPXKICHHBIM MpuKazoM MuHucTepcTBa
oOpazoBanus u Hayku Poccuiickoit ®denepanum ot 17 mas 20121  Ne 413",
npukazom Munnpocemenus Poccuu ot 18.05.2023r N 371 "OO6 yTBepkIeHUU
dbenepanpHOll 00pa3oBaTENbHONM MPOTPAMMBbI CpeaHero ooiero oOpazoBaHus",
npukazom Munnpocsemenuss Poccun ot 09.10.2024 N 704 "O BHeceHuu
M3MEHECHH B HEKOTOpbIE MpHKa3bl MuHuHcTepcTBa mnpocBemeHus Poccuiickon
denepanuu, kacarommecs GpeaepanbHbIX 00pa30BaTEIBHBIX TPOTPAMM HAYAILHOTO
obmiero o0pa3oBaHUs, OCHOBHOTO 0OIero oOpa3oBaHUS M CpEIHEro OOIIero
oOpazoBaHus".

2. OcHOBHOW  00pa3oBaTeIbHOM  MpOrpaMMbl  CpPEAHEro  OOIIero
oopazoBanuss ['BOY COII Nel mr.r. Cyxomol MyHHUIIMIIAILHOTO paiioHa
Cepruesckuii Camapckoit 001acTH.

OOpa3zoBaTeNnbHBIA  MPOIECC  OCYMIECTBIAECTCS €  HCIOJIb30BAHUEM
y4eOHUKOB, Y4Y€OHBIX IIOCOOMH, BXOASAIIUMX B JACHUCTBYIOIIMHI (denepanbHbIN
nepedeHb y4eOHHKOB. [lepeueHb y4eOHMKOB €KETOJAHO YTBEPKIACTCS MPUKA30M
JUPEKTOpPA IO IIKOJIE.

Ha uzyuyenue ¢puzuku (yriry0€éHHbIH YyPOBEHb) B CPEIHEU IIKOJIE
BoeIeisieTcsa 340 gaca:
e B 10 kmacce 170 gacos
e B 11 knacce 170 gacos

PabGouass mnporpamMma BKJIIOYaeT B ce0s TMOSICHUTEIbHYIO 3aluCKy,
IUTAHUPYEMbIE pPEe3yJbTaTbl OCBOCHHUS Y4YEOHOTO TMpeaMeTa, COJEp)KaHUe



y‘lC6HOI‘O npeaMeTa, TCMaTUYCCKOC INIaHUPOBAHUEC, KAJICHAAPHO-TCMATHYCCKOC
-IJIAHUPOBAHUC, ONCHOYHBIC MaTCpUaJIbI.

Cpok peanuzanuu nporpaMmmsl — 2 roja.



MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOXKEHHM W TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS
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 ~ deneparuy,  pealu3yOMMUX  OCHOBHBIE  00pa3oBaTelIbHBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHABJIMBAET PEKOMEHYEMYIO MOCJIE0BATENbHOCTh U3YUYECHUSI TEM U PA3/EIIOB
y4eOHOro mpeaMera ¢ y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOTo IIpolecca, BO3PACTHBIX OCOOEHHOCTEW OO0YyYarolUXCs.
[Iporpamma mno ¢Qusuke Aa€T NpeacTaBIECHUE O LENAX, COJEpKaHUM, OOmEen
CTpaTeruu OOy4Y€HHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CpPEICTBAMHU
yueOHoro npeamera « Pu3nkay Ha yriry0JIEHHOM ypOBHE.

Nzyuyenne kypca (U3MKH YriayONEHHOTO YpPOBHS MO3BOJSET PEan30BaATh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUMN IS
MPOSIBIICHHUS] CBOUX MHTEIUIEKTYyalbHBIX M TBOPUYECKMX CIHOCOOHOCTEH KaXKIbIM
oOy4Jaronmmcsi, KOTOpble HEOOXOAUMBI Jii MPOJOJKEHHs O00pa3oBaHUs B
opraHu3anusx mpodeccHoHaTbHOTO O00pa3oBaHUA M0 Pa3IUYHBIM  (PU3UKO-
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).  HayuHo-
METO/IOJIOTUYECKON OCHOBOWM [l pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOyYarolIMuXCs, OCBOUBIIHMX
nporpaMMmy 1o (U3UKE Ha YpPOBHE cpeaHero oOmiero oO0pa3oBaHHs Ha
yIIIyOJIEHHOM YPOBHE, SIBJISIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gpu3rke 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 @u3uke HMEEeT NPUMEPHBIA XapakTep U MOXKET ObITh
WCITIOJIb30BAHA YUUTEISIMU (DU3UKHU JUTSI COCTABIICHUS CBOUX pabOYUX MPOTPAMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO0 MHHUIIMATHBY YUYUTEIEH U
IPENOCTABIIET BO3MOXHOCTH [UISl pEaju3alMi  Pa3IMYHbIX METOIUYECKHX
MOJAXO/OB K TMpernojlaBaHuio (U3MKU Ha YriayOJE€HHOM YpPOBHE IMpHU 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
3HaHMI 00 okpy:karomieM mupe. HHIKoapHBIN Kypc QU3HKK — CHCTEMOOOPa3yOIINN
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npUMeHEeHHEe (U3NYECKUX 3HAHHUM OMpeNeNuiio XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TOJIYYeHHUs] HOBBIX MaTepuajioB C 3aJaHHBIMU CBoMcTBamMu. M3yueHue
($u3MKM BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa o0yuaromerocs, B (POpMUPOBAHUE YMEHUN MPUMEHSATH HAy4YHBIN
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 uenocmnocmu. B COOTBETCTBHUHM C HEM KypC SBISIETCS JIOTHYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIPOCHI KJITACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (pusuku
o0beMHEH BOKpPYr (¢u3nueckux Teopuil. BenmymwmM B Kypce sBIseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHH, BEIIECTBE U
noJie.

Hoesa zymanumapuzayuu. EE peanuzainys npeamnosiaracT HMCIOJb30BaHUE
TYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKd, OCMBICICHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuTHEM oOOWIeCTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usnku yriy0iaEéHHOTO ypoBHS
IIPEAIOAaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpHM M 3akOoHOB. lIpm 3TOM paccmarpuBarorcss Ha
YpPOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIC TEXHUYECKUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercss MOCPEACTBOM BBEICHHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX SKOJOTHYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJIOTHH, a Takke OOCYXKIEHUs
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHME coJiepKaHus MTPOTPaMMBbI 1O (PU3HKE JOJHKHO OBITH MMOCTPOCHO Ha
NPUHLIKIIAX CUCTEMHO-/IEATEIbHOCTHOrO noaxona. s Gu3uku peanuzanus 3TUX
IPUHILIUIIOB 0a3UPyeTCsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO IKCIIEPUMEHTa KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mporecca. [lms yrmyOn€HHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEIbHOTO YYEHMYECKOTO JSKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YYCHUUYECKHE ONBITHI MPU HM3YYCHUH HOBOTO
Marepuasa, 1abopatopHbie pabOThl U pabOThHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
nBa cmocoba peanm3anuud  (U3MYECKOTO TMpakTUKyma. B mepBom ciydae
MpaKTUKyM mpoBoauTcs jaubo B koHue 10 u 11 knacco, 1100 mocie nmepBoro u
BTOPOr0 TOJIYTOJUM B KaXIOM U3 JTHX KiaccoB. Btopoil cmocod — 3T0
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, 0000IIEHHOTO BU/Ia O€3 MOIIaroBO MHCTPYKIIUU.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHYECKOrOo DKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MpaKTUKyMa MpeAcTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMaTUKH JJI 3THX BHJIOB YUCHHYECCKHUX MPAKTHYCCKUX PAOOT OCYIIECTBIISCTCS
y4aCTHUKaMHU 00pa30BaTEIbHOTO MPoIlecca UCXOI1 U3 0COOEHHOCTEH TOYPOUHOTO
IUTAaHUPOBAHUSI W OCHalleHusi KabuHeta Qusuku. [Ipm sTomM obecneunBaeTCs
OBJIAJICHWE OOYYaAIOMUMHCS YMCHHSAMH TIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIUYMH U TMOCTAaHOBKY
OTIBITOB IO MPOBEPKE MPEIJIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENsSETCS PEHICHUI0 PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM mJ1a pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (PU3WUYECKOM MOJENbIO, TO3BOJSIONINE MPUMEHSTh
M3YUYCHHBIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOr0 paszfiena Kypca, Tak 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
(bu3nYecKoi MOJIENHU ISl CUTYalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUUYECKOMY OOECIICUCHHUIO YYeOHOTO IpoIiecca Kypc (GU3MKH YIrTyOJaE€HHOTO
YPOBHSI HAa YPOBHE CPETHEr0 OOIIero 00pa3oBaHUs JOJIKEH U3Y4aThCs B YCIOBUAX
npeaMeTHoro kabuHera. B kabuHere (U3MKM JOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE Ui BBIMOJHEHHMS YKa3aHHBIX B MporpamMMme Mo
(bu3MKEe YYEHUYECKUX OINBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMma, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanmonHoe oOopyaoBanue (opmMupyercs B COOTBETCTBUU C
NPUHIUIIOM MUHUMAJIBHOM JOCTAaTOYHOCTH W  OOECIEUUBAET IOCTAHOBKY
MEePEYUCIICHHbIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN s
WCCJICMOBAHMUS  M3Y4YaeMbIX  SIBIEHHW ©  TPOIECCOB, OMIUPHUUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopatopHoe o00OOpyAOBaHHE [JIsl YUYEHHYECKMX MPAKTUYECKUX padoT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 0OOECIEeUMBAETCs B pacuére



OJHOTO KOMIUIEKTa Ha JBYyX oOydamomuxcs. TemaTMueckue KOMIUIEKTHI
7a00paTOPHOTO O00OPYAOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

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

dopMupoBaHHEe UHTEpeca M CTPEMJICHHS OOy4aloumxcs K HaydYHOMY
U3YYEHUIO TPUPOJABI, PA3BUTHE WX HHTEIUIEKTyalbHBIX H  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HAHUS U (POPMUPOBAHUE
MICCJIEIOBATEIBCKOTO OTHOWIECHHS K OKPYXKAIOIUM SIBJICHUSM;

(bopMHpOBaHKWE HAYYHOTO MHPOBO33PEHHS KAK pE3yJbTaTa U3yYEHHUsS OCHOB
CTPOEHUS MAaTepUU U PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKH;

(dopMupoBaHHE YMEHUI OOBSCHATH SBJICHUS C UCIOJIb30BAHUEM (PU3UUECKHUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

(GbopMHpOBaHUE TMPEACTABICHUA O poiv (PU3UKK [ pPa3BUTUA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX chepax  Oynyuen
npo(heCCUOHANBHOM  JIeATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIlPaBJICHUU.

JlocTikeHne 3TuX 1elield oOecrneuyrnBaeTcsl peleHueM CIeAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca (U3uKu Ha YPOBHE CPEITHETO 00IIero o0pa3oBaHus:

MpUOOPETEeHNE CUCTEMBbI 3HAaHUN 00 00IMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpUsX,  BKIOYas  MEXaHUKy,  MOJEKYJSIpHYIO  (U3HUKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (PU3UKY U 3IIEMEHTHI aCTPO(PU3UKY;

(dbopMHpOBaHUE YMEHHI MTPUMEHATh TEOPETUUECKUE 3HAHUA HJI1 O0OBICHEHHUS
buznyecKuX SIBICHUNA B MPHUPOAE WU JUIsI MPUHATHS TPAKTHUECKUX PEIICHUH B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIIEHUs Ppa3IMYHbIX 3aJa4 C SBHO 3aJaHHOMN
bu3nyeckoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOLIUX CAMOCTOSITENBHOE CO3JaHue
bu3nueckoil MoJenH, aJeKBaTHOM YCJIOBUSIM 3a/Jayd, B TOM YHCIE 3aJad
MHKEHEPHOI'O XapaKTepa;

NOHMMaHHE (U3NYECKUX OCHOB W TMPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJOTMYECKHUX MTPOLIECCOB, UX BIMSHUS Ha OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO IUIAHUPOBAHUS M TIPOBEICHUS
bu3MUecCKuX OSKCIEPUMEHTOB, aHaldW3a W HMHTEpHpeTanuud UHdOpManuu,
OINPENENECHHS TOCTOBEPHOCTHU MTOJIYYEHHOTO PE3yJIbTaTa;

CO3JJaHHE YCJIOBUM ISl Pa3BUTHS YMEHUM NPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU IEATEIIBHOCTH;



pa3BuTHE UHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOH.

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

Ha uzyuenue ¢usuku (yrayOiaEHHBIN ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETOo
obOpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemeiii B mnporpamMme no (U3MKE MepeueHb JIabopaTOpHBIX U
IPAKTHUECKUX pabOT SBISAETCS PEKOMEHIOBAaHHBIM, YYHUTEIh JEJaeT BBIOOP
NPOBEJCHHUS JTa0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM WMHIWBUIYATBHBIX
0COOEHHOCTEM 00YyUarOIIUXCSl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTO IO3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 mo3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

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

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (QHATOTOBbIE U LU(POBBIE
U3MEPUTENIbHBIE TPUOOPHI, KOMIIbIOTEPHBIE JaTYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHMi  (U3MYECKUX  BEIMYMH  (aOCOJIOTHAs U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealdbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsa). ['unoresza. @uznueckuil 3aK0H, TPAHUILIBI €r0 MIPUMEHUMOCTH. Pu3ndeckas
TEOPHSL.

Pons m mMecto Qu3Nku B (OPMHUPOBAHMM COBPEMEHHOM HAy4YHOW KapTHUHBI
MUpa, B IPAKTUYECKOMN IEATEIbHOCTH JIOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

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

3HaKOMCTBO ¢ LH(ppoBoK jabopaTopued no ¢usuke. [Ipumepsl u3mMepeHus
(GU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTENBHOCTh MEXAaHUYECKOTO JBUKEHUSI.
Cucrema oTcuéra.

[Ipsimas u oOpaTHas 3a/la4yl MEXAHHUKHU.

Paguyc-BekTop MaTrepuasbHOM TOYKH, €ro NPOEKIUU Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, cKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOpPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS U ITyTH MATEPUATILHON TOUYKM OT BPEMEHU U UX
rpaduKH.

CBoOonHoe majeHue. YcKopeHue CBOOOAHOro majaeHus. JIBukeHue Tena,
OpOIIEHHOr0 MOJ YIJIOM K TOpPU30HTY. 3aBUCUMOCTb KOOPJAMHAT, CKOPOCTH M
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX TPpaUKu.



KpuBosmHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPY>KHOCTH. YTJIOBas W JWHEHHas cKopocTh. [lepmom m dactora oOpareHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHICHUUAIBHOE) U MOJIHOE
YCKOpPEHHUE MaTEpUaIbHON TOUKH.

TexHuyeckrue yCTpONCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JNBUKEHUE CHApsAOB, LENHbIE, IIecTepEéHYaTble W PEMEHHBIE MEpeAayd,
CKOPOCTHBIE JIN(DTHI.

Hemoncmpauuu.

Mopenbs cucteMbl OTCUETA, WILTIOCTPAIUS KMHEMATHUECKUX XAPAKTEPUCTHUK
JIBAYKEHUS.

CnocoObI ucclief0BaHUs ABKEHUH.

NnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

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

Habnrogenue ABMKEHUS Tena, OPOLIEHHOTO MOJA YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HampaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTU B PELYKTOpE.

CpaBHeHuEe TyTEeH, TPACKTOPHUM, CKOPOCTEN NBUKEHUS OAHOTO M TOTO K€
TeJa B pa3HbIX CUCTEMAax OTCUETA.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

M3yueHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSMOIMHENHOM PaBHOYCKOPEHHOM JIBH>KEHHUH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBHYKEHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO TaJICHUS (peKOMEHI0BaHO
UCIIOJIb30BaHue U(PPOBOI J1TabOpaTOpUN ).

N3yuenue nABMKEHHS Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUIOTE3bl O TPSIMOM MPOMOPIHOHATBHON 3aBUCUMOCTH MEXKIY JalbHOCTBIO
NOJIETA M HAYAJIBHOM CKOPOCTBIO TeJIa.

N3yueHne IBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOW I0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuoja OOpalieHus: KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



IlepBbiii 3akoH Hprotona. MuepuumanbsHbpie cucTteMsl orcuéra. IIpuHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETICHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHBAJICHTHOCTh TIPaBUTALMOHHON U
WHEPTHOU MAaCCHI.

Cuna tspkecTd. 3aBUCHMOCTb YCKOPEHMsI CBOOOJHOIO MaJIeHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MmuUpoThl. JIBHXKeHUE
HEOECHBIX TeN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckas CKOpOCTb.

Cwia ynpyroctu. 3akoH I'yka. Bec tema. Bec Tema, nBuKymerocs c
YCKOPEHHEM.

Cuna Ttpenus. Cyxoe TpeHue. Cuna TpeHHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU JABUKEHUU TEla B
YKAJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTU OTHOCUTEIBHOTO JIBHKECHUS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnronenue nBUKEHUS Tell B MHEPUUAIbHBIX U HEMHEPLMAIBHBIX CUCTEMAaX
OTCYETA.

[TpyuHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHME  pPaBHOAECHCTBYIOUIEM  NPWIOKEHHBIX K Tely CHUI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cwil, BO3HUKAIOLIMX B PE3YJIbTAaTE B3aUMOICHCTBUSA TEI.

N3mepenune macc no B3auMOIECHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MMAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS ITOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit saxkcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3mepenne paBHOJAEHCTBYIOIIEH CUJI IIPU JIBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TrUIMOTE3bl O HE3aBUCHMOCTH BPEMEHH JIBUKEHHS OpycKa I0
HAKJIOHHOU IUTOCKOCTH HA 33JJaHHOE PACCTOSTHUE OT €r0 MACCHI.



HccnenoBanre 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

N3ydeHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MIEPEKUHYTON yepes
JETKui OJIOK.

N3mepenne koaduimenta TpeHUs Mo BEIUYHHE YIVIOBOro KoddduimeHTa
3aBucuMOcTH Frp(N).

HccnenoBanue nBrXeHUs Opycka MO HAKIOHHOM IMJIOCKOCTH C MEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydenne nBUKEHUS TPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomotHo TBEpHoe Teno. IlocTtymarenbHOe W BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Tena. MOMEHT CHIIbI OTHOCUTEIBHO OCH BpaumleHus. Ilnedo cuibl.
CrnoxeHue Cil, IPUJIOKEHHBIX K TBEpAOMY Temy. LleHTp TspkecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEJIA.

YcroituuBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA W TEXHOJOTHYECKME IMPOLECCH: KPOHILUTEHH,
CTPOUTEIIbHBIN KpaH, pel€éTdyaTble KOHCTPYKIIUH.

Hemoncmpauuu.

VY cIi10BUsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHCcTpynpoBaHue KpOHIUTENHOB U PACUYET CUIT YIIPYTOCTH.

N3ydenne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axkonsl coxpanenusa 6 mexaHuke.

Nmnynec MaTepruaibHOM TOYKH, CUCTEMbI MAaTEPUAJIbHBIX TOUYEK. L[eHTp mMacc
CUCTEMbI MaTEpUAIIBHBIX TOUEK. Teopema o IBH>)KEHUU LIEHTpa Macc.

NMmyJibCc CHIIBI M UBMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOUYkM. [IpeacraBiieHMe O COXpaHEHHH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukH. Teopema 00 W3MEHEHUU
KMHETUYECKOW JHEPTUU MATEPUAIIBHOU TOUYKH.



[loTeHnManbHBIE W HENOTEHUMANbHbIE Cuibl. lloTeHumaneHas >HEpPrus.
[TorenuuanbHast SHEPTUS yrnpyro aepopmupoBaHHON NpykuHbI. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM mose. [loreHnumaneHas sHeprus
TeJa B TPABUTAIIMOHHOM II0JI€ OJIHOPOJIHOTO Iapa (BHYTpH U BHE Iiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAs CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymm s UACANbHOM JKHIKOCTH KAaK CIEACTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYypHOE KaTaHHE Ha
KOHbBKax.

Hemoncmpauuu.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

W3mMepeHne MOITHOCTY CHJIBI.

W3MeHeHne 3HepruM Teia Mpu COBEPIICHUN PabOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM W NOTEHLMAJIBbHOW SHEPrUil IpH
JEWCTBUM HA TEJIO CUJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopruie padomul, RPAKMUKYM.

M3mepeHne nMiryJibca Teiia 1o TOpMO3HOMY ITYTH.

W3mepenune cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIS U MOIIHOCTHU
CUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccnenoBanne COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJACHCTBHMU.

N3MepeHne KNHETUYECKON YHEPTUU TeJIa 10 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAILHON HEPTUU MPYKUHBI ¢ paOOTON CUJIBI
TPEHUS.

Omnpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3MKa 4 TEPMOJUHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsIpHO-KMHeTnYeckorn Tteopuun (MKT), ux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOoBckoe nBKeHHE. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUIL BelleCcTBA. Monenm CTpOeHHs Tra3os,
KHUAKOCTEH W TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ITHX



Mozened. Macca u  pa3Mepel MoJekyd (aromoB). KommuecTBo BelecTsa.
[ToctrostnHass ABorapo.

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

Mopenb uIealbHOrO ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
ra3a JBUKYTCSl XaOTUYECKU U HE B3AMMOJEHCTBYIOT APYT C IPYTrOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
TeMriepatypa (mkana temneparyp Kenbuna). 3akon Jlanbrona. M3omponecchl B
UJcabHOM Ta3e C I[IOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. ['paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPENHEM  KHUHETUYECKOW  DJHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOpUU UAECAIbHOTO rasa).

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTUEH MOCTYNAaTEeIbHOTO TEMJIOBOTO IBHKEHUS €€ YaCTHUL.

TexHn4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MOoTyYeHUE HAaHOMATEPHUAIIOB.

Hemoncmpauuu.

Mopenu IBUXKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOyHOBCKOTO JIBUKEHUS.

Huddysus sxunkocTen.

Mogens onsita llTepHa.

[IputsxeHne MOJIEKyJI.

Monenu KpucTayuIn4ecKuX peméToK.

HabGnrogenue u ncciieoBaHuE U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanne mpouecca yCTAHOBJIEHMS TEIUIOBOIO PAaBHOBECHS IIPH
TeII000MEHEe MEXKTy Topsiuei U X0JIOTHOM BOJOM.

N3yueHue H30TEpPMUYECKOrO Mporecca (PEeKOMEHIOBAHO HCIOJIb30BaHUE
rdpoBoii 1adopaTopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yuenune nzobapHOToO Mpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cuctema. 3agaHue BHEUIHUX YCIOBUM JJid
TEPMOJAMHAMMYECKON CUCTEMBI. BHEIIHNE 1 BHyTpeHHUE napaMeTpsl. [lapameTrpsl
TEPMOJIMHAMHYECKOW CHUCTEMBI KaK CPEIHUE 3HAYEHUs BEJIMYWH, OMHCHIBAFOIIMX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJIbHAs — pellakcalus
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PABHOBECHIO.

Mopnens wuIeanpHOrO ra3a B TEPMOJUHAMUKE — CHUCTEMA YypaBHEHWI:
ypaBHeHue MenneneeBa—Kiamnelipona W BbIpakK€HUE JII BHYTPEHHEW SHEPTUU.
VYcnoBusi MpUMEHUMOCTH 3TOM MOJIEIH: HU3Kas KOHIEHTPALMs YacTHIl, BHICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEU dHEPTUU OJHOATOMHOTO HJEaIbHOIO
rasa.

KBazucraruueckue U HeCTaTUYECKUE MPOLIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl o rpaduky
npoiiecca Ha pV-nuarpamme.

Tennonepegaya  kKak  cnoco0  HM3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTemMbl 0e3  coBepuieHus paboTel. KonBekus,
TEIUIONPOBOJHOCTD, H3Ty4YECHHE.

KomnuectBo TtemnoTel. TenmnoéMkocTh Tena. YaelbHass W MOJSIpHas
TEIUTIOEMKOCTH BellecTBAa. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
ToruBa. Pacu€r kommuecTBa TemoThl mnpu Temionepenaye. I[lonsrtue o0
aanabaTHOM Ipoliecce.

[lepBblii 3aKkOH TepMOAMHAMHUKUA. BHyTpeHHsst »sHeprus. KonmdecTBo
TEIJIOTBI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBL.

BTopoii 3akoH TEpMOJMHAMHUKHA [Ji1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs aguadbara. AOCONIOTHAS TeMIEparypa.

Bropoii 3akOH TEpMOJMHAMHMKHA JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeaTh TEIIOTY OT 00Jiee XOJOAHOTO Telia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIECCOB.

[TpuHumIe! nevcTBus TerioBbix MamuH. KITI.

Maxkcumansrnoe 3Hauenue KIIJI. [uki Kapno.

DKOJIOTUYECKHE acHeKThl MCIIOIb30BaHUs TEIJIOBBIX ABUTaTeNiel. TermoBoe
3arpsi3HEHHE OKPY KAIOIIe Cpeibl.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3CNbHBIA W KapOIOpaTOpPHBIA JABUTATENH, TapoBas TypOuHa,
MOJYYECHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJO0B C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUsl OMOOPTraHMYECKOTO TOTTMBA JIJIS
BBIPAOOTKU «TEIUIOBOM» U JIEKTPOIHEPTHUH.

Hemoncmpauuu.

W3meHenune Temneparypsl pu aanadaTudecKoM PacIIupeHUN.

Bo3nymHoe orauso.

CpaBHeHUE yACNIbHBIX TEINIOEMKOCTEN BELIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO mpoiiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepenne yaenbHoN TEIIIOEMKOCTH.

HccnenoBanue nporecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue aquabaTHOTO Mpoiiecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoobvl.

[TapooOpa3oBanue u KoHjaeHcanusd. McmapeHue u KumeHue. Y aeiabHas
TEIJI0Ta MapooOpa3oBaHusI.

HacelllleHHbIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypPbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTb TeMIEpaTypbl KUMIEHUSI OT J1aBJICHUS
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

Tépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
KpuctaiuioB. [lmaBneHne W KpucTav3anusa. YJIeJbHAas TEIoTa IUIABJICHUS.
CyO6numariusi.

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

TemnoBoe pacimpeHue XKUAKOCTEH W TBEPABIX TeN, 00bEMHOE M JTUHEHHOE
paciipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUUMHA
TEIJIOBOTO paclIMpeHHsl Tell (Ha KaYECTBEHHOM YPOBHE).

[IpeoOpa3zoBanue 3HEprun B Pa3oBbIX MEPEX0Oaax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnocTtHOEe HaTsDKeHHE. K03 GUIIMEHT MOBEPXHOCTHOTO HATSKEHUSI.
Kanumisipasie sBienus. J{apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlarutaca.

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

Hemoncmpauuu.

TeruioBoe pacimpeHue.

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenune. Kurnienue mpy noHM>KEHHOM JTaBJICHHM.

N3mepenre cuiibl HOBEPXHOCTHOTO HATSXKEHHUSL.

OMBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



KanwinsipHsle sBIECHHUS.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Buaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnuie pabomeol, npaKkmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIIaBICHUS JIb/IA.

M3ydeHne CBONCTB HACBIILIEHHBIX I1aPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
ITOMEIIECHHH.

N3mepenne koddduiirenTa NOBEpXHOCTHOIO HATSKEHHUS.

N3mepenune moayns FOxra.

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

Paznen 4. JiaekTrpoauHaMuKa.

Tema 1. dnexmpuueckoe noie.

OnexTpuzanys Tel U €€ NPOsBICHMs. OJIEKTpUYeCKHil 3apsan. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYIPOBOJIHHKHU.
DJIEMEHTapHBIN JJIEKTPUYECKUN 3apsi. 3aKOH COXPAHEHUSA DIJICKTPUYECKOIO
3apsna.

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

Onextpudeckoe noje. Ero neiicTeue Ha 3JEKTPUUYECKUE 3aPsIbI.

Hampsoxk€éaHocTh  anekTpuueckoro  moiis.  [IpoOuwiid  3apsa.  Jlunum
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1MoJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO ITOJsA. Pa3HOCTH MOTEHIMATIOB U
HanpspkeHue. [loteHnumaneHas SHeprus 3apsga B AJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTU
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mol (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CynEepHO3UIINU ATIEKTPUUECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apsbkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH H
HKBUITOTEHLIIMAJIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKM B DIIEKTPOCTATUYECKOM I10JIE. Y CJIOBHME PABHOBECHS 3aPs/IOB.

JvanexTpuku B 3IIEKTPOCTATUYECKOM oJje. Jwsnexrpruueckas
MIPOHUIIAEMOCTh BELIECTBA.



KongeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIOCKOTO
KOHJICHCATOpA.

[TapannensHOE coenHEHNE KOHIEeHCAaTOPOB. [locmenoBarensHOe COeMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxKeHHE 3apsKEHHONW YaCTULBI B OJTHOPOJHOM SJIEKTPUUYECKOM ITOJIE.

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

Hemoncmpauuu.

Y CTpOMCTBO M MPUHLINI IEUCTBUS DJIEKTPOMETPA.

DJIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3APSKEHHBIX IIJIACTHH.

Monens anexTpoctaTuueckoro reaeparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBHE KOHAEHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAAH
IJIACTUH, PACCTOSHUS MEXIY HUMU U JUAJIEKTPUUIECKOW NPOHULIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psiKa KOHIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

OneHka cujl B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

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

N3ydenne npoTekaHns TOKa B LENH, COAEPKAIIEH KOHAEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIIMAJIOB (HampsKEHUs ) pu
IIOCJIEN0BATEIBHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue pa3psaa KOHICHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanustil 31eKmMpuiecKuil mok.

Cuna Toka. [ToCcTOsSIHHBIN TOK.

VYcnoBust CylmeCTBOBAHUSA NOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHukm
toka. Hanpsikenue U u DJ1C é.

3akod OMa U1 y4acTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIEHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAJW ITONEPEYHOIO CEUYCHMS.
VY 1enpHOE CONPOTUBIIEHUE BEILIECTBA.

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX AekTpruueckux mnenei. [IpaBuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoyns—JIenma.

MONTHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAE/seMas Ha
pe3ucTope.

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

KonpeHncaTop B 11enu MOCTOSTHHOTO TOKA.

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

Hemoncmpauuu.

N3mepeHre cuiibl TOKa U HaIPSHKEHMUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HAMPSDKEHUS JJIL PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIIPOTUBIICHHS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
TJIOIIA/IA TIOTIEPEYHOTO CEUCHUS M MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

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

CrniocoObl coenHeHns UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXKAY MOJIOCAMU HUCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanre CMEMIAHHOTO COETMHEHUS PE3UCTOPOB.

N3mepenure yaenbsHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HaNpsOKEHUS IS JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejesnna u3MepeHus ammnepMeTpa (BoJIbTMETPa).

N3mepenne DJIC 1 BHYTPEHHETO COMPOTUBIICHUS HCTOYHHKA TOKA.

Uccnenosanne 3aBucumMoctd D/[C rambBaHUYECKOrO dJIEMEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanre pa3HOCTU MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanre 3aBUCUMOCTH TOJIE3HOM MOIIHOCTU MCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toxku 6 pa3nuuHbix cpeoax.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTh COINPOTUBICHUSI METAIOB OT
Temnepatypbl. CBEpXIPOBOAUMOCTD.



DneKkTpudecKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[ToaynpOBOIHHKMY. CobcTBeHHas U [pUMecHas IPOBOJUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onextponn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpuueckuidi TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOATEIIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue YCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: Ta30pa3psiIHbIC
JamIbl, SJIEKTPOHHO-Iy4eBass TpyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHL: JHOJ,
TPaH3UCTOP, (POTOAMOA, CBETOAMO[, TajbBaHUKA, papUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOTIHSL.

Jemoncmpayuu.

3aBUCUMOCTB COIPOTUBJICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papazes.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

CpaBHEHME TPOBOAUMOCTH METAJIOB U MTOJIYIIPOBOJHUKOB.

OOHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HaGmronenue anextposusa.

N3mepeHnne 3apsiaa OJHOBAJIEHTHOTO UOHA.

HccnenoBanve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTHKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AGCOIOTHBIE U OTHOCUTEJIbHBIEC TOTPEUTHOCTH U3MEPEHUN (DU3HUECKUX BEIUYHH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3MUecKux BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThHI, TPAKTUKYM ).

MesknpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kiacce
OCYULIECTBIISIETCS C YUETOM COJEPKATEIIbHBIX MEKIIPEAMETHBIX CBA3EH C KypcamH
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemnole nonamus, C6A3AHHbIE C USYUECHUEM MEMO008 HAYYHO20
no3HanuA: SBICHUE, HAy4YHbIH (akT, runoresa, (pusnyeckas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOACHHUE, DKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHH, N3MEpPUTENbHbIE TPUOOPHI, UPpOBas 1adbopaTopus.

Mamemamuka: peumieHue cuUcTeMbl ypaBHeHuid. JluneitHas ¢yHKIuS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 X MPOEKIKUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddy3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPYXKaroIlel Cpe.sl,
yTUIN3auusg OHOOPraHMYECKOro TOIUIMBAa JUIs BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHUE U KAlUJUISIPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHUE AaTOMOB M MOJEKYII,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHE HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TN, KUAKOCTEH U Ta30B, KHUAKUE KPUCTAJUIbI, SJEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAS JUCCOIUAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

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

Texnonozua: npeodOpa3oBaHre ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M OKUAKOTO TpPEHUSI B TEXHUKE, CTATUYECKUE KOHCTPYKIHMU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), UCTIOJIb30BAaHME 3aKOHOB COXPaHCHHSI
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHUE), IBHUTaTeb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
NOJlyYE€HUS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOTYTPOBOIHUKOBEIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKA.

Tema 4. Maznummnoe noge.

B3auMonencTBue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe 1mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUY MarHUTHOU MHAYKIIUH.

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

Cuiia Amnepa, e€ HanpaBJIE€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJIb. JIBH>KEHUE 3apsHKEHHOM YaCTHUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MaruautHoe nosne B Bemectse. DeppoOMarHeTUKy, napa- U JTMaMarHeTUKH.



TexHuyeckne YCTpOHCTBA M TEXHOJOTUYECKUE TMPOIECChl: MPUMEHEHHE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YaCTHIL.

Hemoncmpauuu.

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

Kaptrna nrHMI MarHuTHOM MHYKIMH TOJIS IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKA C TOKOM.

B3anmoeiicTBruEe IBYX IPOBOJITHUKOB C TOKOM.

Cuiia Ammnepa.

[eiictBrue cumbl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HaOmronenue nBUkeHUs MMy4yKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuii 3xkcnepumenm, nabopamopusie padomaol, NPAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanre AeMCTBUSI HOCTOSSHHOTO MarHWTa Ha PpaMKy C TOKOM.

N3mepenune cuiibl Amriepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIbI TOKA.

OnpeneneHne MArHUTHOM UHAYKIIMU HA OCHOBE MU3MEPEHUS CUIIBI AMIIepa.

Tema 5. InexkmpomazHumnas uHOYKyu.

SIBneHue DNEKTPOMArHUTHOW MHAYKUMU. IIOTOK BeKkTOpa MarHUTHOMU
uHaykuuu. OJIC wuHAyKIMU. 3aKOH 3JIEKTPOMAarHUTHOM WHAykuuu Dapajes.
Buxpesoe anektpuueckoe none. Toxku Pyko.

OJIC vHAYKUMM B MPOBOJHUKE, BUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJie.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTHBHOCTH B II€MH TOCTOSHHOTO TOKAa.
SBnenue camonnaykuuu. I1C caMOUHIYKIINH.

DHeprusi MAarHUTHOTO TIOJIST KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKHE MPOUECChl: MHAYKIHMOHHAS
Meyb, COJICHOU/I, 3aIllUTa OT JICKTPU3ALMK TEJ MPU JABUKEHUU B MArHUTHOM TOJIe
3eMJIH.

Hemoncmpauuu.

HaOnronenue siBneHus 3J€KTPOMArHUTHOM HHAYKIUU.

HccnenoBanne 3aBucumoct OJ[C MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[Tamenrie MarauTa B aJlOMUHUEBOM (MEeIHOMW) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW MHAYKIIUH.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sIBICHUS] CAMOUHIYKIIHH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pasznea S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

["apmonmnyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTHuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKOoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMHUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammntya U ¢asza konebanuil. CBsI3b aMIUIUTYIbl KOJEOAHUN HMCXOMHOU
BEJTUYMHBI C aMILTUTYIaMU KOJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepron u yactotra kojeOanuid. Ilepuon Manbix CBOOOJHBIX KoJieOaHMIA
MaTeMaTH4eckoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxaronux kKojaebanusx. BeiHy)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHuss Ha BUJ PE30HAHCHOW KPHUBOW.
ABTOKOIEOaHUSI.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABYKECHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHul rpy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanune 3aTyxaromux KoieOaHuii U 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOaHHI OT COMPOTHBIICHHUS.

HccnenoBanure koyieOaHUM Tpy3a HAa MACCHUBHOM MpYXKHUHE C IENbIO
dhopmMupOoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MIPY>KMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOaHUIX Tpy3a Ha MPYKUHE.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Habnronenue pezoHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.



W3mepenne mnepuona CBOOOJHBIX KOJEOAHUI HUTSHOTO W MPYXUHHOTO
MasTHUKOB.

N3yuyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOJeOaHNid Ha yIPyTroM MO/ABECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKMHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYXaIOUINX KOJIeOaHUH.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazHummuosie KoJ1€0aHUAL.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
uaeanbHOM KosiebatenpHOM KoHType. Popmyna TomcoHa. CBs3b aMIUIMTYAbI
3apsja KOHAEHCAaTopa C aMIUIMTYOM CHIIbI TOKA B KOJIEOATETbHOM KOHTYpE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOAaTeIbHOM KOHTYPE.

3aryxaromue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BriHyX/1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemenHBII TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEUCTBYIOIIEE 3HAYEHUE CHJIbI TOKA W HANpsDKEHWS NpU PA3IUYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
WHIYKTUBHOCTH B LENU CHUHYCOWJAIBHOIO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsbkeHUi.

Wneansubiii  Tpancopmatop. IlpomsBoacTBo, mnepegaya U MoTpediIeHUE
DIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AJEKTpodHepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

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

Hemoncmpauuu.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJIEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuuiorpaMMbl JJIEKTPOMAarHUTHBIX KOJI€OaHUI.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbiHyXI€HHbIE CUHYCOUIaIbHbIE KOJICOaHUS!.

Pe3uctop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

Y CTpoicTBO U MPUHIIMI ASUCTBUS TpaHChopMaTopa.



Mopnenb TMHUH 3JIEKTPONEPEIayu.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

N3yuenue tparnchopmaropa.

HccnenoBanre MEPEMEHHOTO TOKA 4Yepe3 IMOCIEA0BATEIbHO COCAUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanre padOThl HCTOYHUKOB CBETA B LIEMHU NEPEMEHHOIO TOKA.

Tema 3. MexanuuecKkue u 31eKMPOMAZHUNIHbBLE GOJIHDL.

MexaHnueckue BOJIHBI, YCIOBUA X pacnpocTtpaHeHusi. llomepeunbie u
IIPOJOJIBHBIE BOJIHBL. llepron, CKOpOCTh pACHpOCTPAHEHHMS W JUIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHMX BOJIH: OTpa)XCHHE, MpeloMJIeHUE, MHTephepeHIus U
U pakius.

3Byk. CkopocTb 3ByKa. I poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[IIymMoBO€ 3arpsi3HEHUE OKPYIKAOLIEH CPEIBI.

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

CBolCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJIIpU3aLusl, MHTEpQEpEeHUUs U AUPpaKLIUsL.

[IIkana 35I€KTPOMarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEIbl.

TexHHu4ecKue YCTpONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKAJbHBIE
UHCTPYMEHTBHI, pajap, paIuonpuéMHIK, TeIEBU30p, aHTEHHA, Tenedon, CBY-neus,
yJIbTPa3BYyKOBasl TUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OOpazoBaHue U pacpOCTpaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

KoneoGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGntonenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenune nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI pe30HaHC.

CBolicTBa yJbTpa3ByKa U €ro MIPpUMEHEHUE.

HabGniogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KOJeOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)kKeHue,
nperoMIIeHUE, MONspu3anus, AMppakuus, uHTepdepeHIHs.

Oo6nHapyxeHue nHGHPaKPaCHOTO U YIbTPAPHOICTOBOTO U3TyUCHUN.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.



W3ydenune napameTpoB 3ByKOBOW BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEHOE pacnpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyu cera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxxeHu B
wiockoM 3epkane. Cdepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHus. OTHOCUTENBHBIN MMOKAa3aTelb NpesioMiieHUs . [I0CTOSHCTBO 4acTOThI
CBETa U COOTHOLICHHE [UIMH BOJIH IIPU IIEPEXOAE MOHOXPOMATHUYECKOIO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nyueit B npusme. [ducnepcust cera. ClioxHBIA cocTaB O€lI0ro CBeTa.
IBer.

[TomHOe BHyTpeHHEee oTpaxkeHue. [IpenenpHblii yroy MmojHOro BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHkKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKash Cuja TOHKOW JIMH3BL. 3aBUCHUMOCTH (POKYCHOIO
paccTOsIHUS TOHKOM c(epuyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCHTEIHHOTO
MOKAa3aTess MPEeIOMIICHUS.

@opMyJia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xoa Jyya, NpOWENIIETO JMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuueckor ocu. IlocTpoenne wu300paXeHU TOYKM W OTpe3Ka MPsIMOM B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuueckue npudopsl. Paspemaromas cnocobHocTs. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wurtepdepeniust cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBust HaOMONEHUS MAaKCUMyMOB W MHHHMYMOB B HWHTEphEpPEHITMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepnl KiIacCMYECKHUX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakinuonHas pemérka. YcCIoBUE€ HAOIIOICHUS
[NIABHBIX ~MaKCUMYMOB TIpM TAJE€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PAKIIMOHHYIO PEIMIETKY.

ITonmsapu3zanus csera.

TexHudeckue yCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLECCHI: OYKH, JIyIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapaTt, MpOCBETICHUE
OTITHKH, BOJIOKOHHASI ONTHKA, TU(GPAKIIMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanrie npeioMIeHUs CBETA.

Ha0nronenue noJiIHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HccnenoBanre xoJa CBETOBBIX ITyYKOB 4Ye€pe3 IUIOCKOMapalieNbHYIO
IJTACTUHY U MIPU3MY.

HccnenoBanre CBONCTB M300pakeHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepdepeHinm cBera.

HaOmronenne 1BeTOB TOHKUX TUIEHOK.

HabGmronenune nudpakiuu cBera.

N3yuenue nudpakiinoHHON perETKY.

Habmonenne nudppakiimOHHOTO CIEKTpA.

HaGmronenue nucnepcuu cBera.

HabGnronenue nonsipuzaiuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii 3xkcnepumenm, nabopamopusie padomaol, NPAKMUKYM.

N3MmepeHnure nokazaresns npeioMeHUs CTeKIIa.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHMSI OT BellecTBa (Ha
pUMEPE KUJTKUX JTHH3).

N3mepenne PoKyCHOTO pacCTOSIHHS PacCEUBAIOIINX JTUH3.

[Tonyuenue n300pakeHusl B CUCTEME U3 MIOCKOTO 3€pKajia U JIMH3BI.

[Tonydenne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6monenue nudpaxium, nHTepdEpEHIINN U TIOJIAPU3AIIH CBETA.

N3ydenne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3ydenne naTepdepeHIINY JIa3epHOTO U3IYYEHUS Ha IBYX IIEISIX.

HaGmronenue aucnepcum.

HabGmronenue u uccnenoBanue AMPPakImOHHOTO CIIEKTpA.

N3mepenue IMHbI CBETOBOUM BOJIHBI.

[TonydeHue criekTpa M3JIyYeHHUs] CBETOIMOJA MPU MOMOIU AUGPAKITMOHHOM

PELIETKH.
Pazges 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCHUTEJIbHOCTH.
['panuubl  TPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynatsel

CIIELIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBasl. IIpeoOpazoBanusi  JlopeHiia.
YcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHH U COKPAILICHUE JJIUHBL.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl ¢ SHEPruer U UMITYJILCOM PEISITUBUCTCKON YaCTHUIIbl. DHEPrus
MTOKOS.



TexHUYeCKUEe YCTPOWCTBA M TEXHOJOTHMYECKHE IPOLIECCHI: CITyTHUKOBBIE
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

YdeHUYeCKui IKCIEPUMEHT, TaO0OpaTOpHbBIE padOThI, MTPAKTUKYM.

OnpeneneHue MMIYyJbCa W DHEPrUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznea 7. KBanToBasi pusuka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBeCHOE TEIJIOBOE M3NIydYeHHE (M3JIydeHHEe aOCONIOTHO YEPHOTO Tena).
3akoH cMmemenuss Buna. 'unore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®dotoaddext. OnbiTel A. I'. CroneroBa. 3akoHsl (hoTodddexra. YpaBHEeHHE
OitamreitHa 11t potoaddexra. «KpacHas rpanunay Gororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIIGHME CBETa Ha aOCOJIIOTHO
HOTJIOUIAIONIYI0 U a0COJIIOTHO OTpaxawllyo mnoBepxHocTb). Omeitel I1. H.
JleOenena.

BosHoBBIE cBOMCTBa yacTull. Bonnel ne bpoia. JInvna BosHb! ne bponns u
pa3Mepbl 00JacTH JIOKAJIW3alUu JABWXKYyIeWcsa vactuubl. KopmycKymsipHo-
BOJIHOBOM Jyanu3Mm. [{udpakiius 31eKTpoHOB Ha KpUCTAIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPENeIEHHOCTEH
['eitzendepra.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: CIEKTPOMETP,
dboTosnemeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOMO/.

Hemoncmpauuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanre 3ak0HOB BHEIIHETO (poToaddekTa.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

HccnenoBanne GpoTope3nucTopa.

N3mepenne nocrossHaol [1manka Ha ocHOBE HccienoBanus GoTodddexra.

HccnenoBanrie 3aBUCHMOCTH CHIIBI TOKA Y€pPEe3 CBETOMO/ OT HANPSHKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl MO HKCCIENOBAHUIO CTpOoeHUsi aroMa. I[lnmaHerapHas monenb aroMa
Pezepdopna.

[Toctynatel bopa. M3nyuenue u nornomienne GOTOHOB MPH MEPEX0JIe aToMa
C OJIHOTO YPOBHS dHEPTUU HA JPYTOM.



Bunpl cnexktpoB. CiekTp ypoBHEN S3HEPTUU aTOMa BOAOPO/IA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

Habnronenue JIMHeWYaThIX CIIEKTPOB.

YCTpONCTBO U AECUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHLI.

Ornpenenenue JUIMHBI BOJIHBI JJa3€pPHOTO U3TYUYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HaOmronenue muHe4aToro crekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,

Hyxknonnass moxens sanpa [eiizenOepra—MBanenko. 3apsa sapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aubda-pacnaj. OJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaAMOAaKTUBHOTO pacnaja. PaauoakTHBHBIE HW30TONBI B IMPUPOJE.
CBoOICTBa MOHHU3UPYIOLIETO H3JyYEHMs. BiusHME paIMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbli POH n3inydenus. JJozumerpusi.

DHeprus CBs3M HYKJIOHOB B simpe. SnepHbie cuibl. JledexT maccer sapa.

Anepurie peakiuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonae! perucTpanyy U UCCIIETOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAbHBIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI U JIENTOHBI.
[IpencraBnenne o CtangapTHoi Mojaenu. KBapk-TitooHHas MOJENb aApPOHOB.

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

EauHcTBO Qu3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBIi  peakTop, TEPMOSIIEPHBIM peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHask ToMorpadusi.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanre TpEKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C MCIOJIB30BaHUEM JO3UMETPA.

N3yuenue noriouieHus OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHoMuH. IIprMEeHUMOCTh 3aKOHOB (U3MKK s OOBSCHEHUS TPUPOJIBI
KOCMHUYECKHX 0OBEKTOB.

Metonel aCTpOHOMHMYECKHX HcciieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PAJANOTEIECKOIbI, BHEATMOC(EpHAst ACTPOHOMHMSI.

Bun 3Bé3gHOoro HeOa. Co3Besmus, spKue 3BE3MBI, IJIAHETHI, MX BUIUMOE
JIBUKCHHUE.

ConHeyHas cucTema.

Connue. ConHeuHast akTUBHOCTh. McToununk sHeprun CoJiHIa U 3BE3 .

3BE3/bI, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMMma «CrieKTpaibHbII Kilacc —
CBETUMOCTB». 3BE3bl TJIABHOM IMOCIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE311. COBpEMEHHBIE MPECTABICHUS O MPOUCX0XKACHUU U 3BOIonMU CoJiHIIA U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — Hama I'amaktuka. [lonmoxenne m amwxkenue CoyHUA B
['amaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B sSApax
raJaKkTHK.

Bcenennas. Pacmpenue Beenennoit. 3akon Xa00ua. Pazberanue raiakTuk.
Teopus bonporo B3psiBa. PeMKTOBOE U3ITyUYEHHUE.

Macmrabnas crpyktypa Beenennoid. MeTaranakTuka.

Hepeménnple mpooieMbl aCTPOHOMUMU.

Yuenuueckue nabnrooenus.

HabGmronenus: 3B€31HOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMITBIOTEPHBIX TPHIIOKESHHUH /I ONpeIeNieHUs MOJI0KEeHNs HEOECHBIX 00HEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3ausd CEBEpHOro MOJylIapus MU SIPKUE
3BE3ILI.

HaGmonenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3IHBIX
CKOIUICHUU.

DOu3nvecKuil NPAKTHKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIUYUH C HCIOJIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENIHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUI (PU3NYECKUX BEITHYUH.
OneHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEMJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTUYECKHMX  pas3leinax «YUYEHUYECKUU  DKCIIEPUMEHT,
n1abopatopHble pabOThI, TPAKTHUKYM)).

O0o0maromee NOBTOPEHHUE.



O06o001enne u cucTeMaTH3ausl CoAepKaHus pa3enoB Kypca «MexaHukay,
«MonekynspHas pu3nka U TepMOJIUHAMUKAY», «DNEKTpoauHaMHKay, «Konebanus
U BOJHBD», «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
busnKay, « IEeMEHTbI ACTPOHOMHUH U aCTPOPUZUKNY.

Ponb Qu3uku W acTpOHOMHM B DSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHMUYECKOH c(hepax AesITeNbHOCTH YeJIOBEKa, POJIb U MECTO (DU3HKHU
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTHHE MHUPA, 3HAUEHUE ONMMCATEIbHOM,
CUCTEMATU3UPYIOIICH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
busnyeckoil Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (usmueckoll KapTUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MHUpa B OOLIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOJIE.

MexnpeameTHbie CBA3M.

WUzyuyenne kypca ¢usukum yriyonénHoro ypoBHs B 11 kiacce
OCYILECTBIISIETCS ¢ YYETOM COJEPIKATEIBHBIX MEXIIPEAMETHBIX CBA3EU C KypcaMu
MaTE€MaTHUKH, OMOJIOTUH, XUMUHU, TEOTrpapuu U TEXHOJIOTUH.

Mesicnpeomemnole noHAmMUA, C6A3ZAHHbBIE C USYUEHUEM MEMO008 HAYUHO20
NnO3HaHUuA: ABICHHUE, HAay4HbId (DAaKT, rumotesa, (pu3MYecKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, OSKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHUE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEINIbHBIE TPUOOPHI, I pOoBast 1adbopaTopusl.

Mamemamuka: pelUIEHUE CUCTEMBl YpaBHEHUW. TPUTOHOMETPHUUYECKHUE
(GyHKLIHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOpHI M MX NPOEKIMH HA OCH KOOPJIMHAT, CIOKEHHE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTOJBHHUKOB,
oTpeJIesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW NpUpOnE, KoyieOaTeIbHBbIC
JIBW)KCHUSI B JKUBOWM MNPHUPOAE, OHKOJOTHMYECKHME PHUCKH IPU NIPOU3BOJCTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIIIEH  Cpensbl,
yAbTPa3ByKOBas JUArHOCTUKA B MEJUILIMHE, ONTUYECKHUE SIBJICHUA B KUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIIMYECKAs! CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMUECKON pEIIETKH, CHEKTpaIbHBIN
aHajus.

T'eocpaghusa: wmarHuTHble mMOJIOCAa 3€MIIM, 3QJI€KH MAarHUTHBIX  PY/I,
(boToChEMKA 36eMHOM OBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSIHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB,
AIIEKTpOIBUTaTENb SIKOOM, reHepaTtop MEepeMEHHOro TOKa, MHAYKLUHWOHHAs Medb,
JIMHUAN 3JIEKTponepenad, 3JEKTPOABUTaTelb, pasap, pPaaiuoNpUEMHUK, TEIEBU30D,
anteHHa, teiepoH, CBY-meuyb, ynpTpa3ByKOBas JIHArHOCTUKAa B TEXHHKE,



POEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJTHEYHasi OaTapesi, CIyTHUKOBBIE
IPUEMHHMKH, IEPHAsA DJHEPTeTUKA U IKOJIOTUUECKUE ACIIEKThI €€ pa3BUTHS.



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

JIMYHOCTHBIE PE3YJbTATDBI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHUS YyuyeOHoro mnpeamera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH 00yYaroIInXcsi pyKOBOJCTBOBATHCSA
chOpMHPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YOEXKIEHHI, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCHIUpPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTA B MPOLIECCE pean3alid OCHOBHBIX HAaIPaBICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPakKJIAHCKOT0 BOCIIMTAHMS:

e ChOPMUPOBAHHOCTh TPAXKIAHCKOM  TO3ULIMM  OOYYalOIIETrOCs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPATUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTHYECKUX U
JIEMOKPAaTHYECKHUX LIECHHOCTEM;

e TOTOBHOCTH BECTH COBMECTHYIO ICSATEIIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIecTBa, Yy4yacTBOBaTh B CaMOYIPaBICHUU B  00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICHCTBOBATH C  COLMAIbHBIMHU HUHCTUTyTaMHU B
COOTBETCTBHHU C UX PYHKIUSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHHWE K TOCYyJAapCTBEHHBIM CHUMBOJAM, JOCTHUXKECHUAM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

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

e CIOCOOHOCTH OLICHMBATh CUTYAIlMI0 M MPUHHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YUYEHOTO;

e OCO3HAHHWE JMYHOTO BKJIaJIa B MOCTPOCHUE YCTOMUMUBOTO Oy IyIIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAyYHOTO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



UHTEpEC K pa3uyHbIM chepam npopecCHOHATbHON AEITETbHOCTH, B TOM
YHClie CBSI3aHHBIM € (U3UKOW M TEXHHUKOW, YMEHHE COBEpIIATh
OCO3HaHHBIN BBIOOp Oymyiiel nmpodeccun U peaan30BbIBATb COOCTBEHHbBIE
KU3HCHHBIC TUIaHBL;

TOTOBHOCTb M CIIOCOOHOCTh K OOpPa30BaHUIO M C€aMOOOpa30BaHHUIO B
o0nacTu (PM3HUKHU HA MPOTSHKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAaHUE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE M OCYIIECTBICHUE JIEWCTBUU B OKpY KAlOIIEW cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHUSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS PU3UYECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYYHOW JESITEIBbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3y4YeHUs: (PU3MKH OCYIIECTBISATH IMPOEKTHYIO M HUCCIEI0BATEIBCKYIO
JEATEIIbHOCTh MHANBUIYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBnie Jjornueckue 1eiicTBUA:

CaMOCTOATENbHO  (OopMyNIHUpOBaTh M aKTyaJIH3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBIX
bU3NYECKUX SIBICHUSX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTE€pHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LIESM, OLIEHUBATh PUCKU ITOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M BBIMOJHATH pPabOTy B YCJIOBHUSIX peajbHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBIIUICHUE MTPU PELICHUN KU3HEHHBIX MPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIa/I€Th HAy4YHON TEPMUHOJIOTHEN, KIIFOUEBBIMHU MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BJIaJeTh  HaBBIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESITEIbBHOCTH B 00JacTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB pEIIeHUs 3a1a4  (HU3HUecKoro
COJIEpKaHUsl, MPUMEHEHHIO Pa3IMIHBIX METOI0B TTO3HAHWS,

BJIQJICTh BUAAMH JACSITEILHOCTH TIO TIOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALNU, TPEOOPa30BAHNIO U MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX
CUTyallusiX, B TOM YHUCJI€ MPU CO3JaHMM Y4eOHBIX MPOEKTOB B 00IacTU
bu3uKy;

BBISBJISITh TIPUYUHHO-CJICICTBEHHBIC CBSI3M M aKTyaJM3UPOBATh 3a/1ady,
BBIIBUTaTh TUIOTE3y €€ pelIeHus, HaxOAuTb AapryMEHThl JIs
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapameTpbl U KPUTEPUU
peIlIeHNUS;

aHaAJIM3UPOBaTh MOJYYEHHbIE B XOJ€ PEIICHUs 3aJaud pe3yJIbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B
HOBBIX YCJIOBHUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;
yMETh TIEPEHOCUTh 3HaHMS 1O (U3NKE B TMPAKTHYECKYIO O00JIacTh
KHU3HEICSITSIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;
BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIbHBIE TOAXO0/AbI U PEIICHNUS;
CTaBUTh NMPOOJIEMBI U 33a4H, IOIYCKAIOIIKE albTepHATUBHBIC PELLICHUS.

Pa6ora c nundopmanueii:

BJIAJE€Th HABBIKAMH MOJY4YEHUS MHPOPMALHUU (PU3NUECKOrO COIAEPIKAHMS
U3 HWCTOYHHKOB Pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOWUCK,
aHalln3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOPMAlUU pa3iIHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBIICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady € COOJIoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBbI, pPecypcocOepekeHus, MpPaBOBBIX H
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUHBIX (popMmaTax c
y4€TOM Ha3HayeHHsT WHGOpMalMU U IIeJIeBOM ayAUTOpUH, BBIOMpas
ONTUMAaJIbHYIO0 (POPMY IPEICTABICHUS U BU3YyaTH3AIIH.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe 1elCTBHA:



OCyIIECTBISATH OOIIEHHME Ha YypoKax (U3UKH M BO BHEYPOUHOMH
JeSITEIIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMid M CMAr4aTh
KOH(JIMKTHI;

Pa3BEPHYTO U JIOTMYHO M3JIaraThb CBOIO TOYKY 3PEHMSI C UCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VHAMBUIyaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX JAECUCTBUUA C yuy€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEH KaXK/10TO YJieHa KOJUIEKTHBA,

NPUHAMATh II€IM COBMECTHON JI€ATENbHOCTH, OPraHU30BHIBaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTABJIATH IUIaH
NEHCTBUM, pacpeensaTh pojid ¢ y46TOM MHEHUM YYaCTHUKOB, 00CYX/1aTh
pe3yNbTaThl COBMECTHOU PadOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJAJa M KaXJOT0 YYacTHHKA KOMAaHJIbI B
o0l pe3yJIbTaT 1o pa3pabOTaHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATHh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISATh TO3UTUBHOE CTPATETMUYECKOE IOBEIEHUE B Pa3IMYHBIX
CUTyallusiX, MpPOSBISATH  TBOPYECTBO M BOOOpaxkeHHWe,  OBITh
UHUIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIIATh  ITO3HABATEJIBHYIO  JESATEIBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUU, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmyrpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITETIbHO COCTAaBIIATH IJIaH PEUICHUS PACUETHBIX U KAYECTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONW padOThl ¢ YUYETOM HMMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHIM;

pacuMpsTh ~ paMKd ~ y4eOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
MPEANOYTCHUM;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIMH B 00JIacTH
(Gu3MKHM, TOCTOSHHO TOBBIIIATH CBOM 0Opa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, SMOIUOHAJIbHBbIN HHTEJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B IESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIESAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPILIAEMBIX JIEMCTBUI M MBICIUTEIbHBIX MPOILECCOB, UX PE3YJIbTATOB U
OCHOBaHUI;

UCIIOJIB30BaTh TPHUEMBI pediekcHu sl OICHKA CHUTyallud, BBIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INPUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MPUHMMATh MOTHBBI M ApPryMEHTBl JIPYTHX NpPU AHAIN3€ PE3YJIbTATOB
JICATEIILHOCTH;

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBI JIPYTHX NpPU AHAIN3€ PE3YJIbTATOB
JICATEIILHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTUX HA OUIUOKH.

B mpomecce mocTKEHUS JIMYHOCTHBIX PE3YyIbTATOB OCBOCHHUS MPOTPAMMEI I10
dbuzuke Ui ypOBHS CpeaHero oOImero o0pa3oBaHus y O00ydYaroIIuXcs

COBEPIIICHCTBYETCS OMOIMOHATbHBIH UHTEIUICKT, MIPEITOJIarAFOITHIA
c(hOpMHPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAIOIIETO  CIIOCOOHOCTh  TIOHUMATh  CBOE

OMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJECHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOITMOHAJIEHBIM W3MEHEHUSM WM TPOSBIIATh THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIUU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHUKEHUIO TEIH
U yClexy, ONTUMU3M, HHUITUAaTUBHOCTh, YMEHUE JE€HCTBOBATH, UCXOJS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHHMMATh  AMOIIMOHAJILHOC
COCTOSIHUE JPYTHX, YYHUTBIBATH €ro TPU OCYIICCTBICHHHM OOIICHHMS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONINX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C JAPYTHMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH WHTEPEC H
paspemarb KOHMIUKTHI.

[MPEJAMETHBIE PE3VJIbTATBI



K xonny oOyuenuss B 10 knacce npeaMeTHbIe pe3ysbTaThl HA YIIIyOIEHHOM
YPOBHE JTOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHarOIIUXCSI YMEHHM:

NOHUMATh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMaJIbHOM M JATHYECKOM cdepax esTeIbHOCTH
4eJioBeKa, POJb U MECTO (M3UKU B COBPEMEHHON HAy4YHON KapTHUHE MUpa,
3HaYCHHE OIUCATENbHON, CHUCTEeMATH3UPYIOIIeH, OOBSICHUTEIBHOH U
MPOTHOCTHYECKOW  (PYHKIMH  (QU3MYECKOM TEOpUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKHU, POJb (HU3UUECKON TEOPHUH B
dbopMHUpOBaHUU MIPEACTABICHUHN O (PU3NYECKON KapTUHE MUPA;

paznuyaTh YCIOBUSL TPUMEHUMOCTH Mojeie (U3UYecCKux Tel U
IPOLIECCOB (SIBJICHUI): WHEpIMAIbHAs CHCTEMa OTCYETa, a0COIIOTHO
TBEpIOE TEJO, MAaTEpHUAIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE mMajJieHue, abCoNIOTHO ymopyras nedopmanus, abCONIOTHO
yHapyroe 1 abCOJIIOTHO HEYNPYToe CTOJIKHOBEHHUS, MOJIEH T'a3a, KUIAKOCTH
U TBEPAOro (KPUCTAIIMYECKOTO) TeNa, UICadbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paznuyath yCIOBUS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (GyHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE MPOLECCHl U SBJICHUA,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHHS U 3aKOHbI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABWKEHUS, (HOPMYJIbI KHHEMATUKH PaBHOYCKOPEHHOTO
JBUKEHMsI, NpeoOpazoBaHus ['amwies 1Jis CKOPOCTH U IEpeMeLIeHHUS,
3akOoHbl HproOTOHA, npUHLMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUs, 3aKOHBI COXPAHEHUS UMITYyJIbCA U MEXAHUYECKOU
SHEPruH, CBSI3b pPa0OTHI CUJIBI C M3MEHEHHEM MEXaHUYECKOW JHEepruu,
yCIIOBUSL paBHOBeCHsT TBEPAOrO Teia), MpPU OSTOM HCIOJIb30BAThH
MaTEMaTHYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh yCIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpa3oBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIYyJbCa U
MEXaHHUYECKON IHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHHS;

aHAM3UPOBATh M OOBSICHATH TETIJIOBBIC MPOIIECCHI U SBJICHUS, UCTIOIB3YS
ocHoBHble moJokeHHs MKT u 3akoHBI MOJEKYJISIpHOW (UBHKH U
TEPMOJUHAMHUKU (CBSI3b JIABJICHMS] HWJCAIBHOTO Ta3a CcO CpeaHen
KUHETUYECKOU DHEPrUEN TEIUJIOBOIO JBUKEHUS M KOHLIEHTPAUUEH €ro
MOJIEKYJI, CBsI3b TEMIIEPATyphl BEIIECTBA CO CPEIHEH KHHETHYECKOU
DHEPIUeN TENJIOBOTO ABMKEHHS €T0 4acCTHULl, CBA3b JABJICHUS UACAIBHOTO
raza C KOHLEHTpAallMEM MOJIEKYJd M €ro TeMIEPaTypoH, YypaBHEHHE
MenneneeBa—KnamneipoHa, mepBbld 3aKOH TEPMOAMHAMHKH, 3aKOH



COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHS
IIPUMEHUMOCTH ypaBHeHUsA MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBSACHATH HJIEKTPUYECKHE SIBICHHUS, HCIOJb3Ys
OCHOBHBIE IOJIO)KEHUS U 3aKOHBI 3JIEKTPOJUHAMUKU (3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, NOTEHIMAIBHOCTh
ANEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3ULMH 3JIEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas yCJIOBHMS INPUMEHUMMOCTH 3akoHa Kyiiona, a
TaK)X€ IPAKTUYECKH Ba)KHBIE COOTHOILIEHUsS: 3aKOHBI OMa miisd ydacTka
LENA M JUId 3aMKHYTOM DJJIEKTPUYECKOM Ienu, 3akoH Jxoyisa—JleHuna,
npasuia Kupxroda, 3akonsl @apazes i 31eKTpoIu3a);

ONMKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3YysS BEIUYUHBI:
IIEpEMEIICHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIa U CUCTEMBI TEJI, CUJIA,
MOMEHT CWJIBI, [JaBJE€HUE, MOTCHUHUAJIbHAs OJHEPIUs, KHHETHUYECKas
DHEPrus, MEXaHWYecKas SHEprusi, padoTa CUJIbl, LEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CHJIa TSKECTH, CHJIa YIPYTOCTH, CHJIA TPEHHS, MOIIHOCTD,
DHEPrus B3aUMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuu NOpPYKUHBI, KOJMYECTBO TEIUIOTHI,
abcoyIIoTHasl TeMIieparypa Teia, paboTa B TEpMOJWHAMUKE, BHYTPEHHSS
JHEPrus WACAIBHOIO OJHOATOMHOIO rasa, paboTa HACaJIbHOIO rasa,
OTHOCUTEIIbHAsA BJIAXHOCTh Bo3ayxa, KIIJ[ waeanbHOro TEmIoBOro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSIKEHHOCTD 3JIEKTPUYECKOrO MOJI,
HaIPsOKEHHOCTh TIOJIS1 TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo Iapa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLHMAT >3JEKTPOCTATUYECKOrO IIOJIS,
pa3HOCTh  MOTEHLUMANOB, JJEKTPOJBIKYLIas  CHJa, CUJa  TOKa,
HaIpsHKEHUE, MOIIHOCTh TOKa, »JJEKTpUYeckas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napajuieIbHbIM COEIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYECKOE [IBI)KEHUE, TEIUIOBOE JIBM)KEHHE 4YacTHUI[ BEIIECTBa,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIKEeHUE, MudPy3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAIA3ALUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, EKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTHU
3apsKEHHOTO TPOBOIHUKA;

IPOBOAUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHON (PU3MUECKON BETMUHUHBI OT
APYroM C  HCIOJB30BAaHMEM  IIPSAMBIX  HU3MEPEHHW, NPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCUPOBATH pE3yJbTaThl MOTYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YUYETOM



aOCOJIOTHBIX MOrPEIIHOCTEN U3MEPEHUM, IeNaTh BBIBOABI 10 PE3yJibTaTam
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEpPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ| M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTEJBbHBIE IIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: IIJIAHUPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
IIOJIyYEHHBIE PE3yNbTaThl M JENaTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

co0Ir01aTh IpaBuiia O€30MacHOro Tpy/la IPpU MPOBEAECHUHN HCCIIET0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKyMa M  y4eOHO-
WCCIIEOBATENIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIa0OpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJJaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (U3MYECKOW MOJENH, OTBEYarolleil TpeOoBaHUSAM 3aj]layw,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThI
¢uznyecKux TEOpUl NpH MCHOIB30BAaHUM MATEMaTHUYECKUX METOJIOB
peuieHus 3a1ad, MNPpOBOJNUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBaTh pe3yJibTaThl U KOPPEKTUPOBATH METONBI PEUICHUS C
y4ETOM MOJIYYEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHUM u3
Pa3HbIX pa3leloB Kypca GU3MKH, a TAaKKE WHTErpalui 3HAaHUH U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTMYECKYIO
LEMOYKY PacCy>XICHUI ¢ OOPON Ha U3YUEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH MPUMEPHI BKJIAJa POCCUWCKMX M 3apyOeKHbIX YUYEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IMPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh M OLIEHUBATDH MOCIECTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
MO3UIINHI AKOJIOTHUECKON O€30MacHOCTH, MPE/ICTABICHUN O palliOHATILHOM
IPUPOAOIIOIB30BAHUN, & TAKKE PasyMHOM HCIIOIb30BAHUU JOCTH>KEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00I11eCTBa;



NPUMEHATH pa3jMyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp)KaHUSI C HCIIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHIA, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJIOTUM MJI TIOMCKa, TEepepadOTKU U TPEAbSBICHUA Y4YeOHOW W
HAYYHO-TIONYJISIPHON MHPOPMALINKU, CTPYKTYPHUPOBAHUS U MHTEPIPETALINN
uHbOpMaIlMK, TOJYUYEHHOW M3 Pa3IUYHBIX HCTOYHHKOB, KPUTHYECKU
aHAIM3UpOBaTh  MOJy4aemMyl0  HMHQOpMAIMIO W  OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWI, TaK U Ha OCHOBE
aHaM3a UCTOYHUKA HH(pOpMaIuy;

IPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTENIbHbIE YMEHHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsI HOBBIX 3HAHMKA B  TpOIEcce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpylle C MCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pPOJEH,
IUTAHUPOBaTh pabOTy I'PyNIbl, PAMOHAIBHO PACIPEACIATh ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyaIMsIX, aJIeKBaTHO OIICHWBATH BKJIAJ KaXXIOTO U3
YYaCTHUKOB TPYTIIHI B PEIICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITE MOTUBAIUIO K OyayIiei mpohecCHuOHaTbHON ASITETbHOCTH TI0
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xoniy oOyuenuss B Il knacce npeaMeTHble pe3ysbTaThl Ha YIIyOJEHHOM
YPOBHE JTOJKHBI OTPaXXaTh CHOPMUPOBAHHOCTH Y 00YHAIOIUXCS YMEHHUIA:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COIIMAJIBHON M 3TUYECKON cdepax AesTEIHbHOCTA YeJIOBEKa, POJib U MECTO
(GbU3UKM B COBPEMEHHOW HAy4yHOW KapTHHE MHUpA, POJIb ACTPOHOMUU B
MPAaKTUYECKON  JEATETbHOCTH 4YeJOoBEeKa M JaJIbHEHIIEM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAUCHHE OMUCATEIbHOW, CUCTEMATU3UPYIOIIEH,
OOBSCHUTENFHON M TMPOTHOCTHYECKON (GyHKIWN (pU3ndeckoil Teopuu —
ANEKTPOAMHAMUKH, CHEIUAIBHOM TEOPUU OTHOCUTEIBLHOCTH, KBAHTOBOM
¢bu3uky, poib (puznyeckoil Teopurn B (POPMHUPOBAHUU TMPEACTABICHUI O
bu3nYecKoil KapTUHE MHUpPa, MeCTO (PU3MUYECKON KapTHUHBI MUpa B 00IIEM
pSIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEICTABICHUN O IPUPOJIE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel |
MPOLIECCOB  (SIBJICHMI): OJHOPOJHOE DJIIEKTPUUECKOE M  OJIHOPOJIHOE
MarHMTHOE TOJIsl, TApMOHUYECKHUE KOJICOaHUs, MAaTEMAaTUUECKUN MasTHHK,
WJICAIBHBIN TPYXUHHBI MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIBHBIN
KoJieOaTeNbHbIN KOHTYD, TOHKAS JIMH3a, MOJICJIel aToMa, aTOMHOTO Si7jpa |
KBAHTOBOM MOJICJIM CBETA;

paznuyath yCiIOBHUs (TpaHUIIBl, OOJACTH) MPUMEHUMOCTH (DU3MUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3YSl OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUAIIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsja, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DSJEMEHTE OJJICKTPUYECKOM IIEMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTYJIaThl  CHEIUAJbHOW  TEOpUH
OTHOCUTEIBHOCTH DUHINTENWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIEC MPOIECCHI U SBJICHUS, UCTIONb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (du3uku  (ypaBHEHHWE  ODHWHINTEHHaA  JUIs
doTodpdexra, mnepBpli U BTOpoM mocTynarsl bopa, mnpuHOUI
COOTHOIIIEHHsI HeompenenéHHocTell ['elizeHOepra, 3aKOHbI COXpPAaHEHHS
3apsiIOBOTO M MACCOBOTO YKCEN U DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJB3YSl BEIUYUHBI:
HaMpsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, JJICKTPOJABWXKYINAS CUJA, WHIYKIUSA
MAarHuTHOTO TMOJISl, MarHUTHBIM MOTOK, cuia AmIepa, WHIAYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJIa CAMOMHIYKIHMH, SHEPrusi MArHUTHOTO MOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJIbC, IOJHAs DSHEPrus,
DHEPrusi MOKOS CBOOOJHOW YaCTHIbI, DHEPrUsS M UMITYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUMA:
AJIEKTPOMArHUTHAS UHYKIMS, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHIns
BOJH, Audpakius, JUCIIepCUs, TIOJHOE BHYTPEHHEE OTpa)xeHue,
dbortoanektpuueckuii 3ddext (dpororddekrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u paboThI Ja3epa;

OTPENEIIATh HAMPaBJICHUE WHAYKIIMM MAarHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;

CTPOUTH U300pakKeHUE, CO3]aBAEMOE INIOCKUM 3€pKaJioM, TOHKOU JTMH301,
U PacCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATralolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAaX, B MEKIaJaKTUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HCCIICOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIMYUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MpPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJbTaThl IOJIYYEHHOM  3aBUCHMOCTH



¢uznyeckux BeIMYMH B BHIE TpapuKoB C Y4ETOM aOCOIIOTHBIX
NOTPEIIHOCTe  M3MEPEHUH, JenaTb BBIBOJABI MO  pe3yjibTaraM
UCCIIEIOBAHMS,

IPOBOJNTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHHUI;
MPOBOAUTDH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIOTE3bI: TUIAHUPOBATD
HKCIIEPUMEHT, COOMPATh FKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBATH
IIOJ[yUYEHHBIE PE3yJIbTaThl W JENaTh BBIBOJ O CTaTyce IpeIoKEHHOU
TUIIOTE3bI;

OTKCHIBaTh METO/bI TIOJYUYEHHUS HAYIHBIX aCTPOHOMHUYECKHUX 3HAHUM;
coOJiro1aTh paBuiia OE30MaCHOTO TPyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »JKCIHEpPUMEHTa, MpakTUKyma U  ydeOHo-
UCCIIEJOBATENbCKOM M IMPOEKTHOM JIE€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00paTOPHOTO 000pYAOBAHUS;

pemarb pacy€THhIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(¢u3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHS BbIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHATH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl (PU3NUECKUX TEOpUH
OpU  WCIOJB30BAaHUM MaTeMaTHYECKUX METOJOB pEIIeHUs 3anad,
IPOBOJNTH PAcu€Thl HA OCHOBAaHUHM MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUS C YUETOM IMOIYUYEHHBIX
pe3yNbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHUM u3
pasHBIX pa3nenoB Kypca GU3MKH, a TAK)KE UHTErpallii 3HAHUHA U3 IPYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATH JIOTHUECKYIO
LENOYKY pacCyKJIeHUI C OOPOH Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCTIONb30BaTh TEOPETHUYECKHWE 3HAHUS JJIs OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TNPUMEPHl BKJIAJa POCCHUMCKUX U 3apyOeXHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKHMH MpoLieccaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOIOTIONB30BAHUH, & TAKXKE Pa3yMHOM HCIHOJIb30BAaHUU JOCTHIKCHHUN



HAyKd M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

IPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3NUECKOTro
COJEpP)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHM JJi1 TIOMCKA, MepepabOTKU U TPEAbSBICHUA Y4YeOHOU U
HAYYHO-TIOMYJISIPHON MH(OpMaLK, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUU
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyl0  HMHQOpMalMIO M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIUXCS 3HAHWW, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMALIUU;

MPOSIBIISATH OpraHU3aIMOHHBIC " NO03HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHUOOPETEHUsT HOBBIX 3HAHUW B Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yUeOHO-UCCIEI0BATENLCKUX paboT;

paboTarh B TpyIIle C HMCHOJHEHUEM pa3JIMYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy IPYMIbI, PALIMOHAIBLHO PACHPENEATh AeATENbHOCTD
B HECTaHJIAPTHBIX CUTYyAaIllMsX, aJeKBATHO OIICHUBATh BKJIAJ] KaXJOTO U3
YYaCTHUKOB T'PYMIIbI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyaymield npohecCUOHAIbHOM JAesITeIbHOCTH IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIS.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbuble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pasnea 1. HAYUHBIA METO/] IIO3HAHUSI IIPUPO1bI
. bubnuotexa [JOK
1.1 Hayunslii MeTOZ MO3HAHUS TPUPOIBI 6 https://m.edsoo.ru/f16b68d7
Htoro no pazneny 6
Pasznen 2. MEXAHUKA
bubmuorexa [JOK
21 | Kuemarua 10 ! hitps://m.eds00.ru/f16b68d7
bu6mmoreka [JOK
22 | Mumamixa 10 htps://m.eds00.ru/f16b68d7
N bubmuorexa [JOK
23 Crama tsépaoro Tena > 1 hitps://m.eds00.ru/f16068d7
bu6mmorexa [IOK
24 1 1
SAKOHBI COXPAHCHHS B MCXaHHKe 0 https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
. bubnuotexa [JOK
3.1 OCHOBBI MOJIEKYIIPHOKUHETUYECKON TEOPUHN 15 1 https://m.edsoo.ru/fL6h68d7
bu6mmorexa [IOK
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 1 httos://m.edsoo.ru/fL6b68d7
3.3 ArperatHble cocTosiHUS BenlecTBa. da3oBbie 14 1 bubnnorexka [JOK



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

MEePEXOAbI https://m.edsoo.ru/f16b68d7
Hroro no pazneny 49
Paznen 4. JIEKTPOANHAMUKA
bu6mmoreka [IOK
41 UICKTpHIECKoE Hoie 24 1 https://m.edso0.ru/f16b68d7
. . bubnmoreka [JOK
4.2 IToCTOSHHBIN 3IEKTPUUYECKUI TOK 24 1 htts://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
43 Toxi B pasmHEIX cpesiax 0 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny o4
Pa3zaen 5. DU3NYECKUN TIPAKTUKYM
. bubnuorexa [JOK
>1 Dusirieckiit HpaKTiicyM 16 16 https://m.edsoo.ru/f16b68d7
Hroro mo pazneny 16
bu6nmoreka [JOK
P 1
S3CPBIOS BpEMA 0 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uugpoBbie
Ne /i P Konrpoabnbsie IIpakTHueckue (pp )
NMPOrpaMMblI Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOANHAMUKA
bu6mmoreka [IOK
11 Marttioe nose 14 https://m.edso00.ru/39859ef1
bu6mmoreka [IOK
12 IICKTPOMArHHTHAS HHAYKLUHS 13 1 https://m.edso00.ru/39859¢f1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHHWSA U BOJIHbI
bu6mmoreka [JOK
21 Mexarutieckne koseoaHis 10 https://m.eds00.ru/39859¢f1
bu6mmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUs 15 https://m.edso00.ru/39859¢f1
53 MexaHu4ecKue 1 3JIeKTPOMAarHUTHbIE 10 1 bubnmnorexa [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bu6mmoreka [JOK
24 Onrika 25 1 https://m.eds00.ru/39859ef1
Hroro no paszneny 60
Pa3zaen 3. OCHOBBI CHEIIMAJIBHOM TEOPUY OTHOCUTEJBHOCTH
bu6mmoreka [JOK
3.1 T 5 1
Octioser CTO https://m.eds00.ru/39859f1
Htoro mo pazneny 5
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Pa3nen 4. KBAHTOBAS ®PU3UKA

4.1 KopryckyasgpHO-BOJIHOBOH AyaInu3m 15 bubmorexa [JOK
' PIYCKYJIAp y https://m.edsoo.ru/39859¢ef1
bubmuoreka [JOK
4.2 (6))
H3HKa aToMa S https://m.edsoo.ru/39859¢ef1
43 ®du3nKa aTOMHOTO SIpa U AJIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHUI] https://m.eds00.ru/39859ef1
Htoro no pazneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubmuorexa [JOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 12 https://m.edso00.ru/39859¢f1
Htoro no pazneny 12
Pa3znen 6. PUSHYECKHM TIPAKTUKYM
. bubmuorexa [JOK
1 o 1 1
y VISHHCCIHH TIPAKCTHiEyM 0 6 https://m.edso00.ru/39859¢f1
Hroro mo pazneny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHHUE
Cucremarusanus 1 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuoreka [IOK
' NeATeTLHOCTH, MPUOOPETEHHOTO TIPH https://m.eds00.ru/39859f1
u3ydeHuu kypca pusuku 10 — 11 kmaccos
Hroro no pazneny 15
bu6mmorexa [IOK
P 10
CICPBHOC Bpe https://m.eds00.ru/39859¢f1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne JlaTa nudpoBbIe
Tema ypoka Koutpoabnble IIpakTuyeckue p
n/n Bceero u3ydyeHusi o0pasoBaTesibHbIE
padoThI padoThI
pecypchl
1 ®usznka — pyHIaMeHTalbHas HayKa O 1 bubnnoreka [JOK
pupoe https://m.edsoo.ru/1beef346
5 Hayunblii MeTO O3HAHUS U METO/IbI 1 bubnunoreka LIOK
HCCIIeI0BaHMS (PU3HYCCKUX SBICHHUI https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHs B MPOIIeCcCe
3 H03Ha}II)I/I$I HPHUPOIEI pHa6JII(I))IIeHI/Ie u 1 buGnuorexa [IOK
PHPOAXL. https://m.edso0.ru/34c49931
OKCIIEPUMEHT B (PU3UKE
4 CrniocoObl u3mepeHus pU3NIECKux 1 bubmuoteka [IOK
BEJINYUH https://m.edsoo.ru/ca2def03
AOCOmIOTHAs U OTHOCUTEIbHAS
5 HOTPEIIHOCTH U3MEepeHu pruznuecknx 1 bubmorexa LOK
P P https://m.edso0.ru/7f18fda3
BEJIMYUH
MopnenupoBanue B ¢pusuke. Ponb u
6 MecTo (pU3MKH B HOpMUPOBAHUH 1 bubmmnoreka HOK
COBPEMEHHOM HAyYHOM KapTUHBI MUPA, https://m.edsoo.ru/eabbded1
B [IPAKTUYECKOU JEATEIbHOCTH JIIOIeH
Mexanundeckoe aBrxeHune. Cucrema
7 orcuetra. OTHOCUTEIBHOCTD 1 but6mmorekxa [IOK
MEXaHMYECKOro aBuxeHus. [Ipsamas u https://m.edsoo.ru/e9a52f02
oOpaTHast 3a/1a4l MEXaHUKHU
8 Paanyc-BekTop MarepraibHOM TOYKH, 1 bubnuotexa [JOK
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€TI0 MMPOCKI MU HA OCHU KOOpAUHAT.

Tpaektopus. [lepememenne. CKOpoCTb.

Hx IIPpOCKIMHU HA OCH KOOpJAUHAT

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

PaBHOMEpHOE ITPAMOJIMHEWHOE
nBkenue. ['papuueckoe onucanue

bu6nunoreka LIOK

o PaBHOMEPHOTO IIPSIMOJIMHEHHOIO https://m.edsoo.ru/89ba7190
JIBUKCHUS

10 CroxxeHue nepeMenieHnii 1 CKOpoCcTei. bubnnorexa [JOK
Pewenne 3anau https://m.edsoo.ru/761d18aa
HepaBHOMepHOE ABHKEHUE.

11 MrHoBeHHasi CKOPOCTh. Y CKOPEHHE. bubnuoreka [{OK
[IpsamonuHetHOe TBUKEHHUE C https://m.edsoo.ru/a99549a7
MOCTOSIHHBIM YCKOPEHUEM
['padmyeckoe onmcanue

12 MPSMOJIMHEHHOTO IBU>KEHHUSI C bubmorexa LIOK

https://m.edso0.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBobOosiHOE najieHne. Y ckopeHue

13 CBOOOJHOTO Na/ieHusl. 3aBUCUMOCTh bubmmnoreka HOK
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109c
BpPEMEHH U UX rpaduku

14 JBm>xeHue tesna, OpOIIEHHOTO MO/ bubmuoreka [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
Kpusonuneiinoe asuxenue. JBrmxenue
110 OKPYKHOCTH. YTJIOBasi U JJUHEWHAsS

15 ckopoctb. [leprnoxa u yacrtora. bubmmorexa [JOK

https://m.edso0.ru/33196fbe
[leHTpOoCcTpeMUTENEHOE U TIOTHOE
YCKOpEeHHue
16 KoHnTtponbnast pabota mo teme bubmmorexa [JOK

https://m.edsoo.ru/1242f32e
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"Kuuemartuka"

ITepBbriif 3akoH HproTOHA.
HNuepuunanbHble CUCTEMBI OTCYETA.

bu6nmmoreka [IOK

17 [Ipunuun oTHOcUTENbHOCTH [ anumes. https://m.edsoo.ru/5a9e4a64
HeunepuuanbHbie CUCTEMBI OTCYETA
18 Cuna. PaBHOz€MCTBYOIIIAs cUila. bubnmnoreka HOK
Bropoii 3akon Hetotona. Macca https://m.edso0.ru/141d3837
19 BzaumopeiictBue Ten. Tperuit 3aKoH bubnunoreka LIOK
Herotona https://m.edsoo.ru/57dba505
[Ipunnun cyneprio3unuu cui. Pemenue
20 3al;anLa Hp};/IMSHeHI/I: 3aKOHOB bubmmorexa LIOK
https://m.edsoo.ru/bdf997fb
Herorona
3aKOH BCEMUPHOIO TATOTEHUSI.
21 OKBUBaJIEHTHOCTh I'PaBUTALIMOHHON U bubmmorexa LIOK
N https://m.edsoo.ru/9aba2b0a
MHEPTHOM MacChl
99 Cuiia TSKeCTH U yCKOPEHUE bubmuoreka [JOK
CBOOOAHOIrO NaJIeHUs https://m.eds00.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
93 HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas bubmmnoreka HOK
KOCMHYECKAsi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kemnnepa
but6mmorekxa [IOK
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BUIbI cui bubmuoreka [IOK
25 TpeHusl. [[BUXKEHNE B )KUAKOCTHU U Ta3e € https://m.edsoo.ru/1fa86499
YYETOM CHUJIbI CONIPOTUBIIEHUS CPEIbI https://m.edso0.ru/2cb29676
26 Jasnenue. 'mapoctaTuueckoe bubmuoteka [IOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad
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AOCOJIIOTHO TBEPJIOE TEJIO. bubmmoreka [JOK
27 [TocTynarenbHOE U BpalarejibHOE bubnmoreka [JOK
JIBUSKEHUE TBEPJIOTO Teja https://m.edsoo.ru/2b95d57¢
28 MOMEHT CHJIbl OTHOCUTEIBHO OCH bubmuorexa [JOK
BpaieHus. [1neqo cuiibl https://m.edso0.ru/653d3459
CrnosxeHue cuil, IpUI0KEHHBIX K
29 TBepAoMy Teny. LleHTp TskecTu Tena. bubnmnoreka HOK
VYciioBus paBHOBECHS TBEPIOTO TEIIA. https://m.edsoo.ru/9aa79a7d
Bunbr paBHOBeCHs
bubmuoreka [IOK
30 Penterme saat https://m.edsoo.ru/dclcaacO
31 KoHTpoinbHas pabora 1o Teme bubnnorexa [JOK
"Tunamuka. CtaTuka TBep0oTo Tema" https://m.edsoo.ru/9f5a574c
HNmnynbc MmaTepuanbHOU TOYKH,
32 CHCTEMBI MaTEpUaIbHbIX TOUEK. L{eHTp bubmuoreka [IOK
MacC CUCTEMBI MAaTEPUAIIBHBIX TOYEK. https://m.edsoo.ru/4bb8294b
TeopeMa 0 IBMKEHUU LEHTPA MacC
NmMnynbe cuibl 1 M3MEHEHUE UMITYJIbCa
33 Tesna. 3aKOH COXPaHEHUsI UMITYJIbCA. brbmmorexa [TOK
https://m.edsoo.ru/13f0a221
PeakTuBHOE ABUXKEHUE
MoMeHT uMITyJIbca MaTepHaIbHON
34 tTouku. [IpencraBienne o coxpaHeHUn bu6muoreka [JOK
MOMEHTA UMITYJIbCA B [IEHTPAJIbHBIX https://m.edso0.ru/d6532eb9
MOJISIX
but6mmorekxa [IOK
35 Penterme saza https://m.eds00.ru/f7706d63
36 PaGora cunel Ha MalOM ¥ Ha KOHEYHOM but6mmoreka [IOK

nepemernieHnu. ['papuueckoe

https://m.eds00.ru/913974c7
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npecTaBiIeHne pabOThI CHIIBL.
MOIIHOCTE CUJIBI

Kunernueckas sneprus. Teopema o6

bub6nmoreka [IOK

37 A3MEHEHUN KNHETUYECKON DHEPTUU
. P https://m.edsoo.ru/9a5e2e74
MaTepUaIbHOU TOUKH
[NoTeHManbHBIE U HENOTEHIINATBLHEIE
38 cwibl. [loreHnmanesHas sueprus. Bropas Bubmaorexa ITOK
’ prus. p https://m.edsoo.ru/554bafcc
KOCMHUYECKasi CKOPOCTh
Tpetbst KocMUYecKast CKOpocTh. CBSA3b
paboThl HEMOTEHITMAIBHBIX CHII C
39 A3MEHEHUEM MEXaHUYECKON DHEPTUU bubnnorexa [JOK
p https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHUYECKON YHEPTrUun
Yipyrue u Heynpyrue CTOJIKHOBEHHUS.
40 N EZHCHI/IG Bey Hp}J,'IJ'II/I IS UaeanbHOU bubmorexa LIOK
p pHy https:/m.eds00.ru/f30f43b6
SKHUJIKOCTH
41 KonTpoabHas pabora o Teme "3akoHbI bubmmnoreka HOK
COXpaHEHHUs B MeXaHUKe" https://m.edsoo.ru/474e7c4a
Pa3ButHe npeacraBieHU 0 IPUPOJIE
P PP bubnuoreka [{OK
42 teruioTel. OcHoBHEIE nTOJ10keHUsT MKT.
https://m.edsoo.ru/b0ad4445f
Huddys3usa. bpoyHoBCKOe NBUKEHME
Crpoenue ra3000pa3HbIX, )KUIKUX U
43 TBEPABIX TEJI. XapaKTep ABUKEHUS U bubnuorexa [IOK
P o1 AAPaKTEp https://m.edsoo.ru/c44d02e2
B3aMMOJIEHCTBUS YaCTHI[ BEI[ECTBA
Macca 1 pa3Mepsl MOJIEKYIT (ATOMOB).
44 Kom/mecho BCIL)I_ICCTBa l_i]OC”E“OHHHaSI) bubmmorexa TIOK
' https://m.edso0.ru/c5b72ab7
ABoraapo
45 Temneparypa. TermnoBoe paBHOBeCHE. bubnuotexa [JOK
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[lIkana [enbcust

https://m.edso00.ru/0070d493

46 Pemenue 3amau bubmorexa HOK
https://m.edsoo.ru/1531aba5
. bubnuorexa [{OK
47 Wneanpupiii ra3. I'a3oBbie 3aKOHEI https://m.edsoo.ru/1deb2367
48 VpaBuenne MenneneeBa-Kiamneiipona. bubmmoreka [JOK
Pemenue 3agaa https://m.edsoo.ru/8d12c328
49 AOcomoTHas TemnepaTtypa. 3akoH bubnnoreka [JOK
JanbToHa https://m.edsoo.ru/14e02d1f
50 M3omporieccrl B U1€aIbHOM Ta3e C bubnnorexa [IOK
MOCTOSIHHBIM KOJIMUECTBOM BEIIIECTBA https://m.edso0.ru/68878d51
I'padpuueckoe npeacrapieHue
51 Hfog)poueccom IP)130TepMa, H30X0pa, bubmmorexa [JOK
https://m.edso0.ru/1344327b
n3zobapa
bu6nmorexa LIOK
52 Ocuoroe ypasrenne MKT https://m.edso0.ru/c8094721
bubmmoreka IIOK
53 Pemterrie azas https://m.eds00.ru/10265a05
CBs13b a0COTIOTHON TEMIIEpaTyphl
TEPMOJIMHAMHUYECKON CUCTEMBI CO
54 CpeIHEN KHHETUYECKON SHEpTUen https://m.edsoo.ru/c38af875
MOCTYNaTEeNbHOTO TETJIOBOTO ABM)KCHHUS
e€ JyacTull
55 O0001eHne 1 cucTeMaTU3aIis 3HAHUI but6mmorexa [IOK
o teme "OcHoBel MKT" https://m.edso0.ru/09d12fd8
56 KonTtponbHas padora o teme "OCHOBBI bubnuorexa [IOK
MKT" https://m.edsoo.ru/13adad59
57 TepmonuHamuueckas cucteMa. 3a/laHue bu6nunorexa LIOK
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BHEIIHUX ycnoBuid uist T/ cucremsl.
BHeliHue U BHyTpEHHUE TapaMETPHI.
[TapameTpsl T/] cuctemsbl Kak cpeaHue
3HAYEHHUSI BEJIMUMH, OMUCHIBAIOIINX €€
Ha MUKPOCKOIIUYECKOM YPOBHE

Hynesoe Hauano TepMOAUHAMUKH.

https://m.edsoo.ru/5f8d38a3

bubnunoreka LIOK
58 Camonpou3BoJibHas penakcanus T
P P t A https://m.edsoo.ru/8ec512f0
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO
Mopaenb ujieaIbHOTO Ta3a B
59 TEpPMOJIUHAMUKE. Y CIIOBUS bubmorexa [JOK
P T https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TOW MOJEITU
60 VYpaBuenne MenneneeBa-Kianeiipona u bubnnorexa [JOK
BBIPAKECHUE U1l BHYTPEHHEN SJHEPrUu https://m.edsoo.ru/bal178d0
Bripaskenue amnst BHyTpeHHEH dHepruu
61 O0JJHOATOMHOT'O UJICAJIbHOTO Ta3a. bubmuorexa [{OK
KBasucrarnyeckue u HeCTaTHYSCKHE https://m.edsoo.ru/acbcacl5
MPOLIECCHI
DnemeHTapHas paboTa B
62 TepMOoJuHaMUKe. Beruncienue paboTsl bubmmoteka IIOK
no rpaduky mpoiecca Ha pV- https://m.edsoo.ru/741d5738
Iuarpamme
Tennonepenava kak crocod W3MEHEHUS
63 BHyTpeHHeH sHeprun TJI cucremsl 6e3 bubmorexa [IOK
TP p https://m.edso0.ru/3d734561
coBepILeHHs paboThI
64 KoHBeknus, TernaonpoBOAHOCTD, bubnunorexa LIOK
U3JIy4YEeHUE https://m.edsoo.ru/157b54cd
65 KoauuectBo Temnotsl. TemmoéMKocTh bu6nunorexa LIOK

Tena. Y aeabHas U MOJIApHAaA

https://m.edsoo.ru/7ba67355



https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/29355001
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/741d5738
https://m.edsoo.ru/3d734561
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355

TEIUIOEMKOCTH BellecTBa. Y AebHas
TEIJIOTa CTOPAHMS TOILINBA

Pacuér xonmyecTBa TEMIOTHI ITpU bubnmnoreka HOK
66
TerIoneperaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTue 06 aguabaTHOM MpoOIIECCe. bu6nunorexa LIOK
[1epBblii 3aKOH TEPMOIMHAMUKHU https://m.edso0.ru/d8098824
KonudecTBo TemnoTe u paboTa Kak
68 Mepbl U3MEHEHUSI BHYTPEHHEH SHEPTUU bubmmorexa [JOK
https://m.edsoo.ru/b047alcd
T]I cuctemsel
BTopoii 3ak0H TepMOIUHAMUKY IS
69 PaBHOBECHBIX U HEPABHOBECHBIX Bbu6moreka [JOK
nporeccoB. HeobpatumocTs https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MTPOIIECCOB
70 [IpyuHIHAIIBL AEHCTBUS TEITIOBBIX bubnuoreka [IOK
maruH. KITJT https://m.edso0.ru/2e945513
7 MaxkcumanbsHoe 3HadeHue KITM,. Iukn bubmmoteka IIOK
Kapuo https://m.edsoo.ru/fe3857b9
bubmmoreka IIOK
72 Pemerite aga https://m.edsoo.ru/b3efal8b
DKOJIOTUYECKUE aCTIEKThI
73 HCTIOJIb30BAaHMS TETIJIOBBIX JBUTATEIICH. bu6mmoreka IIOK
TermoBoe 3arpsA3HEHUE OKPYKAIOLIEH https://m.edsoo.ru/9867aaa7
cpenbl
but6mmorexa [IOK
& Pemterie 3aza https://m.edso00.ru/c8c70432
O00011IeHNE U CUCTEMATU3AIUS 3HAHUN BuGorexa LOK
75 no teme "Tepmonunamuka. Ternnosbie

MAaIIHb"

https://m.edso0.ru/28d62b3f
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KonTtponpHas pabora o Teme

bubnunorexa LIOK

76
"Tepmoaunamuka. TermnoBbie MauHb!" https://m.edsoo.ru/1b6e26c5
ITapooOpa3oBaHue U KOHIEHCAIH.
77 I/Iclr)la GII;)I/IG ¥ KUMeHue. Y aeIbHas bubmorexa HOK
P oA https://m.eds00.ru/6f8e6777
TEIUIOTa TapooOpa3oBaHuUs
HacpiieHHbie 1 HEHACHIIIICHHBIC TTaPhI.
KauecTBeHHast 3aBUCUMOCTD IIJIOTHOCTH
Y IaBJIECHMS HACKIIIEHHOTO I1apa OT
78 TEMIIEPATYPBI, UX He3aBI/ICI/IM(I))CTI) oT bubmorexa LHOK
i PaTyphL, https://m.edso0.ru/f5¢17d02
00bEMa HACHIIIIECHHOTO Tapa.
3aBUCHMOCTh TEMIIEPATYPhl KHUIICHUS OT
JaBJIEHUS B KUIKOCTHU
79 BnaxHocTs Bo3yxa. AOCOMIOTHAS U bubnnoreka [JOK
OTHOCHUTEJIbHAS BIAKHOCTH https://m.edso0.ru/30ebbb79
bu6nmorexa LIOK
80 Penrenne 3amau
8 https://m.eds00.ru/1895Ff3
TBépnoe teno. Kpucrammueckue n
81 amop(Hble Tera. AHU30TPONUS CBOMCTB bubmmorexa LIOK
P ) ™ https://m.edso0.ru/20a88a03
KPUCTALJIOB
ITnaBaeHne U KpUCTAIUIM3AIMS.
p bubmunoreka IIOK
82 VY nenpHas TEIUIOTA IJIaBIIEHUS.
https://m.edsoo.ru/6ee91e9f
Cyb6numarus
eopmarnmu TBEPIOTO TENA.
Aeop d Bu6mmotexa 1JOK
83 Pactsxenue u cxxarue. Cnpur. Moayib
. https://m.edsoo.ru/dalaabl10
FOwnra. IIpenen ynpyrux nedopmaruit
TermoBoe pacmpeHne XUAKOCTEN U
N bubnuotexa [JOK
84 TBEPABIX TeN. AHTAPMOHHU3M TETJIOBBIX

KOoJIEOAHMI YacTHI] BEIlECTBA

https://m.edsoo.ru/7ba5edf2
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85 [IpeobpazoBanue sHepruu B (ha30BBIX Bu6muotexa [JOK
nepexoaax https://m.edsoo.ru/97a0672f

bubnunoreka LIOK

86 v 0

PABHEHHE TCILIOBOTO banatca https://m.edsoo.ru/ab1521fb
bubnunoreka LIOK

87 P

clietHe sazad https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSKEHUE.

88 Kanunnspuele spinenus. JlaBnenue noj Bbu6mmoreka [JOK
HCKPUBJICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
)kunkoctu. Popmyiia Jlartaca
O06o001IeHre U CUCTEMAaTU3allis 3HAHHIA

89 110 TeMe "ArperaTtHbie COCTOSIHHS bubmorexa [IOK

P " https://m.eds00.ru/0b52575¢c
BemecTBa. MazoBbIe IEPEXOIbI
KonTtponpsHast pabora o Teme
90 "ArperaTtHbie COCTOSIHUS BEIIIECTBA bubmorexa [JOK
P \ B ' https://m.edsoo.ru/7dc2a739
®da3oBbIE IEPEXOABI
DJneKTpu3anus Tel U €€ MpOosIBICHUSI.

01 DnekTpuueckuii 3apsia. /[Ba Buna bubnnorexa [JOK
ANEKTPUYECKHUX 3apsiaoB. [IpoBonHMKH, https://m.edsoo.ru/laff445f
JUAJICKTPUKU U TIOJTYTTPOBOTHUKH
DJIeMEHTapHbIN JIEKTPUUECCKUN 3apsi/l.

92 3akoH coxp AHCHUS BH:KT I/I‘-IeCKOI‘I()) " bubmorexa [JOK

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

03 Bzaumopericteue 3apsnoB. Toueunbie but6mmorekxa [IOK
3apsasl. 3akoH KysoHa https://m.edso0.ru/445b7746

but6mmorekxa [IOK

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

https://m.edsoo.ru/08fc19bc
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Onektpuueckoe nose. Ero neiictBue Ha

bubnunorexa LIOK

95
SJIEKTPUYECKUE 3aPsi/IbI https://m.edsoo.ru/05c6bfal
Hanps>k€HHOCTD JIEKTPUYECKOTO MOJIS.

96 [IpoOnelii 3apsn. JIlunun bubnuoreka [JOK
HaNpsHKEHHOCTHU AJIEKTPUYECKOTO MOJIS. https://m.edsoo.ru/3dac6957
OnHOPOIHOE AIEKTPUUYECKOE T10J1€
[ToTeHunanbHOCTH

97 AIIEKTPOCTATUYECKOTO TouIs. PazHocTh bubmmorexa LIOK

P ' https://m.eds00.ru/80021447
MOTEHIINAJIOB U HAIIPSKEHHUE
[TorenuuanbpHas SHEPrus 3apsa B
98 aNeKTpocTaTuyeckoMm nose. [lorennnan bubmmorexa [JOK
P ] t https://m.edsoo.ru/af5fa389
AIEKTPOCTATHYECKOTO OIS
CBs13b HAPSDKEHHOCTHU TOJIS U

99 A3HOCTH MOTEHIIMAJIOB JIJIs bubmorexa LIOK
P B A https://m.edsoo.ru/df7a6838
3JIEKTPOCTATUYECKOTO OIS

100 [IpuHDMn cynepno3unun bubmmnoreka HOK
ANEKTPUYECKUX MOJIEH https://m.edsoo.ru/Ocfe4a6e

bubnmorexa LIOK

101 Pemenue 3ana

HHCHIE Saat https://m.edso0.ru/5a582263

102 [Tone Toueunoro 3apsiaa. [Tone bubnnorexa [JOK
PaBHOMEPHO 3apsKEHHOU cepsl https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apsKEHHOTO 110

103 00Bvémy mapa. [lone paBHOMEPHO bubmmorexa [JOK

v HApe: paBHONED https://m.edso0.ru/f7a665ee
3apsHKEHHON OECKOHEUHOW TIOCKOCTH

104 [IpoBOHMKY B 3IIEKTPOCTATHYECKOM bu6muoreka [JOK
roJie. Y CJI0BUE PaBHOBECHS 3aps10B https://m.edso00.ru/32405eab

105 JIMdeKTpUKY U MOJTYIIPOBOAHUKY B bubmuoteka [IOK

OJICKTPOCTAaTUYCCKOM I10JIC

https://m.edso0.ru/060ebab5
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Konpnencarop. D1neKkTpoéMKOCTh

106 KOHJIEHCATOpa. DIIEKTPOEMKOCTD bubmmorexa [JOK
A ba. P https://m.eds00.ru/845b4f73
IUIOCKOTO KOH/IEHCATOopa
107 [TapamnensHOE coequHEHNE bubnmnoreka HOK
KOHJICHCAaTOPOB https://m.edsoo.ru/d11e8ce7
108 ITocaenoBaTenbHOE COEAUHEHNE bub6nmmoreka [IOK
KOHJICHCATOPOB https://m.eds00.ru/1e992920
109 DHeprus 3apsHpKeHHOI0 KOHAEHcAaTopa bubmorexa HOK
P P A P https://m.edsoo.ru/73a34f18
bubnuoreka [{OK
110 Pemenue 3anau https://m.edsoo.ru/5fb2ach5
https://m.edsoo.ru/27434040
111 JIBuKkeHue 3apsyKEHHOW 4acTULIbI B Bbu6moteka [JOK
OJHOPOJTHOM BJIEKTPUUECKOM I10JIe https://m.edsoo.ru/8341d6ac
112 Pemenue 3amau
113 O06o0011eHre U cucTeMaTU3alus 3HaHUN bubmmnoreka HOK
1o Teme "DneKkTpuueckoe mnoie" https://m.edsoo.ru/5752603f
114 KonTponbHas pabora no teme bubnmnoreka HOK
"JnexkTpuueckoe mose" https://m.edsoo.ru/cefe90e9
Cuia Toka. [TocTossHHBIN TOK. Y CIOBHS
115 CYLIECTBOBAHUS MOCTOSIHHOTO bubmmorexa [JOK
v https://m.eds00.ru/233311b5
AJIEKTPUIECKOTO TOKA
bubnunorexa LIOK
116 141 .H O/C
crowitkit Toka. Hanpsixettite it 31 https://m.edsoo.ru/0839a115
117 3akoH OMa 71 yJacTKa LEnu. bubmuoreka [IOK
DIIEKTPUUECKOE CONIPOTUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBUCHUMOCTb COITPOTUBIICHUS bu6muoreka [JOK

OIHOPOAHOIO MPOBOAHUKA OT €TI0

https://m.edsoo.ru/95fcdf51
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JJIMHBI ¥ TUIOAAHN MOIMIECPEUYHOTO

cedeHus
119 Y 1espHOE COMPOTHBIICHUE BEILIECTBA. bubnmnoreka HOK
Pewenne 3anau https://m.eds00.ru/437f8300
120 ITocnenoBarenbHOE, MApAIIEIBHOE, bu6nunorexa LIOK
CMEIIIAHHOE COCIMHEHUE MPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacu€r pa3BeTBIEHHBIX 3JIEKTPUUECKUX Bu6muotexa [JOK
nenei. [IpaBuna Kupxroga https://m.edso00.ru/1794cf37
bubmmoreka [JOK
122 Pemterre 3azat https://m.edSO(])_.I ru/3881b469
123 Pabota snexkTpuueckoro Toka. 3akoH bubnnoreka [JOK
Hxoyns —Jlenua https://m.edsoo.ru/a3605c5¢c
bubnuoreka [{OK
124 | Pememue sanas https://m.edsog)_.[ ru/6761bf0f
MOIIHOCTD JAEKTPUUECKOTO TOKA.
125 TemnmoBass MOIIHOCTG, BRIACTICMAs Ha bubmorexa HOK
https://m.edso0.ru/99750a6f
pe3ucrope
bubnnorexa [JOK
126 Pemterrie azas https://m.edsoi_.[ ru/eb72fc24
127 OJ1C 1 BHyTpEHHEE CONPOTUBIIEHUE bubnnorexa [JOK
HMCTOYHHKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa AJis TOJTHOM (3aMKHYTO#) bubnuotexa [JOK
AIEKTPUYECKOMN LETH https://m.edsoo.ru/221f40fb
bubnuotexa [JOK
129 Pemerre 3a1a< https://m.edso;.I ru/3580b679
bubnuotexa [JOK
130 MOIIHOCTE HCTOMHHKA TOKA https://m.edso;.I ru/a0ae51d8
131 Kopotkoe 3ambIkanue bubmuoteka [IOK
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https://m.edso0.ru/546f5632

132 KoHneHncaTop B 1enu mocTOSHHOTO TOKa bubmmorexa [JOK
g PEI https://m.edso0.ru/35368f3e
bu6nmorexa [IOK
133 Peme
HICHHE 511 https://m.eds00.ru/4410cef0
134 Pemenue 3amad o teme "IlocTOSTHHBII bubnunorexa LIOK
3IEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemenue 3agau mo treme "IlocTostHHBIN bubnnorexa [JOK
SJIEKTPUYECKUM TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3agau mo treme "llocTostHHBIN bubmuoreka [IOK
ANEKTPUIECKUHN TOK" https://m.edsoo.ru/eb5d4687
O0o001eHre U cucTeMaTr3aus 3HaHUH
137 1o Teme "I1oCTOSITHHBIN 3JEKTPUUCCKUN bubmorexa HOK
" P https://m.edsoo.ru/bfd7a050
TOK
138 KonTponbHas pabora no teme bubmmnoreka HOK
"TIoCTOSHHBIN NEKTPUYECKUH TOK" https://m.edsoo.ru/1885ddf1
DneKTprdecKas MPOBOAMMOCTh
139 a3JIMYHBIX BEIIECTB. DJICKTPHUCCKHI bubmorexa HOK
P HHECTE. P https://m.edso0.ru/da794295
TOK B MeTayu1ax. CBEpXIPOBOIUMOCTh
DNEKTPUUECKU TOK B pacTBOpPax U
140 aCIUTIaBax 3JICKTPOJUTOB. 3aKOHBI bubmmorexa [JOK
P P ‘ https://m eds00.ru/4b423491
@dapanes U1 JIEKTPOIU3a
bubnunorexa LIOK
141 2 i !
FICKIPHHACCIIM TOK B Tasax. TUtasMa https://m.eds00.ru/92d92f76
142 ONEKTPUYECKUN TOK B BAKyyMe. bubmuoreka [IOK
BakyymHble mpu6opsl https://m.edsoo.ru/2E+160
143 DIIeKTPUUECKHUI TOK B bubnuotexa [JOK

MOJIYITPpOBOIHUKAX

https://m.edso0.ru/ab61c660
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144

145

[TorynpoBOIHUKOBBIE TPUOOPHI

DuU3nYeCcKui MPaKTUKYM 110 TEME
"M3MepeHune Cuiibl TOKa U HapsHKEHUs
B L[ENIU MIOCTOSIHHOT'O TOKA MPHU MOMOILU
AQHAJIOTOBBIX U IU(PPOBBIX
U3MEPUTENBHBIX TPUOOPOB" WK
"3HaKOMCTBO C HU(DPOBOWA
naboparopueii o ¢pusuke. [Ipumeps
U3MepeHUs] PU3NUECKUX BEITHMUUH MIPH
MOMOIIN KOMITbIOTEPHBIX JaTYUKOB"

bubnunoreka LIOK
https://m.eds00.ru/83622200

bub6nmoreka [IOK
https://m.edsoo.ru/5643ea56

146

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3y4yeHre HepaBHOMEPHOTO JIBUKEHHUS
C LEBIO ONPEACIICHUSI MTHOBEHHOM
ckopoctH"

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

147

Du3HYeCKU IPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHHusl Ipu
MPSIMOJIMHEITHOM pPaBHOYCKOPEHHOM
JIBUKEHUHU M0 HAKJIOHHOW IJI0CKOCTH"
unn "HccnenoBanue 3aBUCUMOCTH ITYTH
OT BPEMEHH NPU PAaBHOYCKOPEHHOM
IBHKeHUH"

bubmmoreka IIOK
https://m.edso0.ru/6960b6ef

148

Pu3N4eCcKuil TPAKTUKYM I10 TEME
"N3mepeHue ycKOpeHHsi CBOOOTHOTO
nanenus” win "M3yuenue qBrKeHus
Tesa, OpOIIEeHHOTO TOPU30HTAIBHO"

but6mmorekxa [IOK
https://m.edsoo.ru/d1ea2402

149

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3y4yeHne qBUKEHHS Teja 1o
OKPY’KHOCTH C IOCTOSIHHOM IO MOJTYJIFO

bu6nunorexa LIOK
https://m.edsoo.ru/bcf53514
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ckopoctbio" wiu "HccnenoBanue
3aBHCHMOCTH ME€pHOJIa OOpaIeHHUs
KOHUYECKOI'0 MasiTHUKA OT €ro
napameTpoB"

150

151

Pu3N4eCKu IPAKTUKYM 110 TEME
"N3mepenune paBHOICHCTBYIOIIEH CHJITBI
IpU JIBHKEHUH OpYyCKa MO HaKJIOHHON
mockoctu" unu "[IpoBepka runoTesbl o
HE3aBUCUMOCTH BPEMEHU JABUKECHUS
OpycKa Mo HAaKJIOHHOH IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl'”

®u3NUeCcKuil TPAKTUKYM 110 TEME
"UccneqoBanue 3aBUCUMOCTU CHUJI
YIPYTOCTH, BO3HUKAIOIINX B MPY>KUHE U
PE3MHOBOM 00pasIle, OT UX
nedopmaruu" wim "U3ydeHue
JIBIDKEHUS CUCTEMEI TEJI, CBSI3aHHBIX
HUTBIO, IEPEKUHYTOMN 4epe3 JIErKUU
0710K"

bubnunorexa LIOK
https://m.edsoo.ru/0b34db84

bubnmorexa LIOK
https://m.edsoo.ru/b55b81al

152

153

Du3HUeCKU IPAKTUKYM I10 TEME
"N3mepenue ko3ppuirienTa TpeHus mno
BEJIMYMHE YTJIIOBOTO KO3(pPuIrieHTa
3apucumocTH Frp(N)" mn
"UccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOM INIOCKOCTH C IIEPEMEHHBIM
KO3 PHUIHEHTOM TpeHHs" HIu
"N3y4yeHne qBUKEHUS IPy3a Ha Baly C
TpeHueM"

Pu3NYeCKuil TPAKTUKYM 110 TEME

but6mmorekxa [IOK
https://m.edsoo.ru/b83b1607

bubmmoreka [IOK
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154

155

156

"HccnenoBaHue ycinoBuid paBHOBECHS
TBEPOrO Tella, UMEIOIIETO OCh
Bpamenus" win "KoncrpyupoBanue
KPOHILITEHHOB U Pacy€T CUil ynpyroctu"
unu "M3yueHne yCTOM4rMBOCTH
TBEPOrO TeJla, UMEIOILETO IIJI01a/1b
onops!"

dusnueckuil NpaKTUKYM 10 TeMe
"U3mepenune umnyiibca Tena mno
TOpMO3HOMY IyTH" Unu "M3Mepenue
CHUJIBI TSITH, CKOPOCTH MOJIETN
IIEKTPOMOOWIISI U MOIITHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS
UMITYJIbCA TeJIa C UMITYJIbCOM CHIIbI"
unu "HccnenoBanue coxpaHeHus
MMITYJIbCA TIPU YIIPYTOM
B3aumozeiicreun" uinu "M3mepenue
KMHETUYECKOW YHEPTUU Tea 110
TOPMO3HOMY ITyTH"

Du3HUeCKU IPAKTUKYM I10 TEME
"N3y4eHne n30TEpMHUYECKOTO MpoIiecca
(peKOMEHJ0BaHO UCMOIb30BAHUE

1 poBoi 1abopaTopun)" wiu
"M3y4eHne n30X0pHOro mporuecca' uiu
"N3yuenune n3obapHOTro mporecca’ win
"[IpoBepka ypaBHEHUS COCTOSHUS"
Pu3nUeCKUu IPAKTUKYM 110 TEME
"N3mepenue yaenpHoi TenaoéMkoct"
i "HccnenoBanue mporecca

https://m.edsoo.ru/4a04f4f7

bubnunoreka LIOK
https://m.edsoo.ru/856fh28e

bubnmorexa LIOK
https://m.edsoo.ru/e0fe7e07

bu6nunorexa LIOK
https://m.edsoo.ru/2f2faa6l



https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61
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OCTBIBaHHMS BemiecTBa UiIn
"HccnenoBadnue agnadaTHOrO
nponecca’ unu "M3yuenue
B3aMMOCBSI3M SHEPTUU
MEXMOJICKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIIEPATYPbI KUIIEHUS )KUKOCTEN"

DuU3nYeCKui MPaAKTUKYM 110 TEME
"N3yueHue 3akOHOMEPHOCTEN
HCTIApEeHUS KUJKOCTER" i
"N3mepeHue yaenbHOM TeIIOThI
raBiaeHus apaa" win "Usyuenue
CBOMCTB HACBIILIEHHBIX apOB" WU
"H3mepenune abCONMIOTHOM BIAXKHOCTH
BO3JlyXa U OIIEHKa MaccChl MapoB B
nomMemenun". Mamepenue
Kod(duIMeHTa MOBEPXHOCTHOTO
HATSDKCHUS

bubmuoreka [IOK
https://m.edsoo.ru/6bl1a23b5

158
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Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HaGmtoienre mpeBpalieHus SJHepruu
3apsHKEHHOTO KOHIEHCATOPa B YHEPTUIO
M3IIy4eHHs CBETOANO A" UK
"M3y4eHne NpoTEeKaHus TOKa B LIETIH,
coJiepsKalleil KoHeHcaTop" uin
"Pacnipenienenue pazHocTu
MOTEHLUAIOB (HaNpsKEHUs ) IPU
MOCJIeI0BATEILHOM COEIMHEHUU
KOHJIEHCAaTOpOB"

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue cMeNIaHHOTO

bu6nmorexa LIOK
https://m.edsoo.ru/ec424377

bubmuorexa [{OK
https://m.edsoo.ru/2b179d98



https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98

COEJIMHEHUS PE3UCTOPOB" WIIN
"H3Mmepenue ynebHOro CONPOTUBIICHUS
npoBoaHUKOB" K "VccinenoBanue
3aBHCHUMOCTH CHUJIBI TOKA OT
HANPSDKEHUS JJIs JTaMITbl HaKaJIuBaHUus"

Du3n4eCcKuil IPAKTUKYM 110 TEME
"Habmronenue anekTpoaunsa’ wim
"M3mepenue 3apsia 0JJHOBAICHTHOTO
noHa" i "HccnenoBanue

bubnuoreka [{OK

160
3aBUCUMOCTH COIPOTHUBIICHUS https://m.edso0.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIIEPATyphl" HIIN
"CHsiTHE BOJIBT-aMIIEPHON
XapaKTEePUCTUKU Juoaa"
PesepBurnlii ypok. O000111€HIE U
P 7P . bubmuoreka [IOK
161 CUCTEMATHU3aIUs 3HAHUH I10 TEME
" " https://m.edsoo.ru/ed017d93
Kunematuka
PesepBHbIil ypok. O000IIEHNE K
162 CI/ICTEM&TI/BZEI/IH 3HAHWH 10 TEME bubmiorexa LIOK
" " https://m.edso0.ru/3149956b
JnHamMuka
PesepBurlii ypok. O000111€HIE U
163 CI/ICTI;MaTI/ISZII;)I/Iﬂ 3HAHUH 10 TEME Bubmaorexa IIOK
" " https://m.edsoo.ru/0f9752ac
CraTtuka TBEpIOTo Tena
PesepBurrii ypok. O000111€HIE 1
164 cncrle)MaTmZ pI/ISI 3HaHI/II;Iu 10 TeEMe Bubmuorexa LIOK
" B " https://m.edso0.ru/6c0df9cc
3aKOHBI COXPAHEHUS B MEXaHUKE
PesepBHelit ypok. O000IeHHE U
165 CHCTeMaTH3aIlnsl 3HAHUH 110 TeMe bubmuorexa [{OK

"OCHOBBI MOJIEKYJISIPHOKMHETHYECKON
Teopun"

https://m.edsoo.ru/de148976



https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
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PesepBHeiit ypok. O600mIcHNE U

. bubnuorexa [IOK
166 CHUCTEMATHU3AIUs 3HAHUH 10 TEME 1
https://m.edsoo.ru/Obcc77cl
"Tepmoaunamuka. TernnoBbie ManuHb!"
PesepBueiit ypok. O000mIeHNE U
167 CHCTEeMAaTU3alMs 3HAHUH 110 TeME 1 bu6nunoreka LIOK
"ArperatHble COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBbie epexo b
PesepBHrblil ypok. O000111€HIE U
168 CI/ICTI;MaTI/BZpI/I?I 3HaHI/H;1H 110 TEME 1 bubnnorexa [IOK
" B " https://m.eds00.ru/f2381c0c
DneKTpruYecKoe mosie
PesepBurblii ypok. O000111€HIE U
P 7P 111 bubnuoreka [{OK
169 CUCTEMATHU3AaLA 3HAHUH 110 TEME 1
" . . https://m.edsoo.ru/3cae6dal
[ToCTOSTHHBIN PTCKTPUUCCKUN TOK
PesepBurblii ypok. O000111€HIE U
170 CI/ICTEMaTI/BZpI/I}I 3HaHI/II;IH o teMe "Toku 1 bubmorexa LIOK
B " https://m.edso00.ru/cc7681d4
B Pa3IMYHBIX Cpeaax
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME



https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
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11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne aTa nudpoBbIe
Tema ypoka Kontpoabubie IIpakTuueckue A p
n/n Bcero u3ydyeHusi o0pa3oBaTesibHbIE
padoThI padoThI
pecypchl
BzanmopeiicTBHE ITOCTOSHHBIX
1 MAarduToOB U IIPOBOJIHUKOB C TOKOM 1 bubmorexa LOK
POBO ' https://m.edso0.ru/487a8593
MarunutHoe nosne. ['unoreza Ammnepa
BekTop MarHMTHO#M MHIYKIIHH.
2 IIpun pI/Il'I CYIIEPHO3H SZ IVLIIal"HI/ITHBIX 1 bubmorexa [IOK
P uu yHep B . https://m.edsoo.ru/4clabcch
nosieit. JInHuM MarHuTHOW MHAYKIMU
MarnuTtHOe 1oJie TPOBOIHUKA C bubmmoreka [JOK
3 1
tokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cwita Amriepa, e€ HampaBJICHUE U 1 bu6nmorexa LIOK
MOAYJIb https://m.edsoo.ru/26d9c5ba
bubnmorexa LIOK
5 P 1
CHICHHE 3aAak https://m.edsoo.ru/a37a0c21
5 ITpumeHnenne 3akoHa Amnepa. 1 bubmuoreka [IOK
DNEeKTPOU3MEPUTENbHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HalpaBiIeHHUE U
7 MOAYJb. JIBHKEHHUE 3apsKEHHOU 1 bu6muoreka [JOK
YaCTULBI B OTHOPOJIHOM MarHUTHOM https://m.edsoo.ru/c97afaal
roJje
but6mmorekxa [IOK
8 P 1
CHICHHE a1 https://m.edsoo.ru/504e98c7
9 PaGora cunsl Jlopenia 1 bubnnorexa [JOK

https://m.edsoo.ru/d518be4b



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
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https://m.edsoo.ru/c97afaa1
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bubnunoreka LIOK

10 Pemerine sana https://m.eds00.ru/93617bd9
MarsauTHoe 1oJjie B BEIIECTBE.
11 ®deppomMarHeTUKy, napa- u bubmorexa HOK
PP > 1P https://m.eds00.ru/30ff9608
JMaMarHeTUKH
OCHOBHBIE CBOMCTBA
12 deppomarneTukos. [Ipumenenne bubmmorexa LIOK
PP P https://m.eds00.ru/0b58190a
(dheppoMarHeTUKoOB
13 Pemenue 3agau mo reme "MarautHoe bubmuoreka [IOK
nosie" https://m.edsoo.ru/5b55¢307
14 Pemienne 3agau mo Teme "MarautHoe bubnuoreka [{OK
nose" https://m.edsoo.ru/41c4ae8a
SIBneHne ANEeKTPOMArHUTHOM
15 uHayKiuy. [TIoTok BeKTOpa MarHUTHOM bubmorexa OK
JYXIUAH, P https://m.edsoo.ru/b3efa0cl
WHIYKIHH
bubmmoreka IIOK
16 SAC mHayKuAH https://m.edso0.ru/48150bd8
17 3aK0H JIEKTPOMArHUTHON MHIYKITUH bubmuoreka [IOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anexrpuueckoe nose. Toku bubmuoteka [IOK
dyko https://m.edsoo.ru/15abe140
19 OJ1C MHAYKIMYU B ABUKYIIUXCS bubnuotexa [JOK
MIPOBOJHUKAX https://m.edsoo0.ru/0235cc02
but6mmorexa [IOK
20 P
CHICHHE 3aAak https://m.edsoo.ru/4dfda618
but6mmorexa [IOK
21 IT JI
paswio Jienta https://m.edsoo.ru/bbc22726
22 WNunyxtuBHOCTB. KaTymika bubmuoteka [IOK



https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
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HHAYKTHBHOCTHU B LCTIU ITOCTOAHHOI'O
TOKa

https://m.edsoo.ru/621eae9d

SBnenue camounaykuuu. J/C

bu6nmmoreka [IOK

23
CaMOMHIYKIUHU https://m.edsoo.ru/7ee60ca8
24 OHeprusi MarHUTHOTO NOJIsL KaTYILIKH C bubmmoreka [JOK
TOKOM. DJIEKTPOMAarHMTHOE 110JIE https://m.edsoo.ru/b3cOad11
bubnunoreka LIOK
25 P
CHICHHE a1 https://m.edsoo.ru/88f69d2b
26 O06o0011eHre U cucTeMaTu3alus bubmmoreka [JOK
3HaHUM Mo Teme "DIeKTpoaruHamMuKa" https://m.edsoo.ru/76484025
97 KonTtponpsHast pabora o Teme bubnuoreka [IOK
"JnexTpoauHaMuka" https://m.edsoo.ru/8ae09b98
Konebarenpnas cucrema. CBoOOIHBIE
28 koneOanust. 'apmonnueckue bubnnorexa [IOK
-Lap https://m.eds00.ru/7c1db385
KoaeOaHus
29 KunemaTtndeckoe u TMHAMUYECKOE bu6mmoreka IIOK
OIMCAaHUE KOJIEOATENBHBIX IBHKEHUI https://m.edsoo.ru/87ce9498
DHepreTuveckoe onucanue. BeiBos
IUHAMHAYECKOT0 OIMMCAaHUS
30 TapMOHUYECKHUX KOJICOaHUH U3 UX bubmmorexa HOK
p https://m.edsoo.ru/e3c99692
SHEPreTUYECKOr0 U KHHEMAaTUYECKOTO
OITMCaHHUS
but6mmorekxa [IOK
31 A Oaumuii
MILTHTY 2 1 (pasa KoneOanuii https://m.edsoo.ru/7a0c439a
[Tepuon 1 yacTora KoJIeOaHUH.
32 [lepron ManbIx cBOOOAHBIX bu6muoreka [JOK

K0e0aHnil MaTEMaTHYECKOTO
MasiTHUKA. [leproa cBOOOTHBIX

https://m.edsoo.ru/e0399319



https://m.edsoo.ru/621eae9d
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KoJie0aHui MPY>KMHHOTO MasiTHUKA

33 3aryxaromye KojeOaHusl. bubnmnoreka HOK
Brinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/72e93d09
bu6nmoreka IIOK
34 A 0
BroKoChatuA https://m.edsoo.ru/6add2644
bub6nmoreka [IOK
35 Penrenne 3amau https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
VYpok-koHpepeHuus "Mexanudeckue
36 K(f)ne6aHH$([b BpM :?LIKaJILHLIX buGnuorexa [IOK
,},] https://m.eds00.ru/8ef587be
UHCTPYMEHTaX
O00011IeHNE U CUCTEMATU3AIHS
37 3HaHUU 110 TeMe "MexaHndeckue buGnuorexa [IOK
" https://m.edsoo.ru/eb84182f
KoJIeOaHus
DNeKTpOMarHuTHhIE KOJIeOaHusI. bubnnorexa [JOK
38 "
KonebaTenbHbIi KOHTYD https://m.edsoo.ru/d4adabde
dopmyna TomcoHa. CBSI3b aMIUTUTY OB
39 3a 1:1 : KOHJEHCcaTOpa ¢ aMILJIUT ()y; bubnnorexa [JOK
pAAa KORA p A https://m.eds00.ru/093f9af1
CHUJIBI TOKA B KOJIeOaTeIbHOM KOHTYpe
40 3aK0oH COXpaHEHUs YHEPTUHU B bubmuoreka [IOK
uiealbHOM KoJie0aTeIbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxaromue JIEKTPOMariuTHEIE
41 KOJ‘I}é6aHI/IIIj[ Brin >1<p €HHBIE Bubmorexa OK
' YA https://m.eds00.ru/5e668619
AJIEKTPOMAarHUTHBIC KOJICOaHUS
IIepemennslit TOK. Pe3ucrop u
42 KOHIEHCATOP B I[ENN IEPEMEHHOTO bubnnorexa [JOK
g p B p https://m.eds00.ru/84836152
TOKa
43 Karymika MHIyKTUBHOCTH B LIENU bubmuoteka [IOK
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IIEPEMEHHOTI0 TOKa

https://m.edsoo.ru/cfa307af

3akoH Oma 1Sl JICKTPUYECKON 1enu

bu6nmoreka IIOK

44
IIEPEMEHHOT0 TOKA https://m.edsoo.ru/8bae38e6
MOoUIHOCTh MEPEMEHHOTO TOKA.
45 AMIUIMTYJHOE U JEUCTBYIOIIEE buGnuorexa [IOK
yA a yiom https://m.edsoo.ru/lcacéc4c
3HAYECHHUE CHUJIbI TOKA M HANIPSHKEHUS
46 Pe3onanc B 3eKTpHUECKON 1IEITU buGnuorexa [IOK
p 1 https://m.edso00.ru/087506df
bubnuoreka [{OK
47 P
CHICHHC Safat https://m.edsoo.ru/a16836a4
U neanpubiil Tpancdopmarop.
48 HHOI/ISBO CTBE ne(be paqa Hp buGnuorexa [IOK
p A > TTEPEA . https://m.edsoo.ru/f97418ae
OTpeOICHUE IICKTPUUECKOW SHEPTHH
DKOJIOTUYECKUE PUCKU ITPU
IIPOU3BOJICTBE DIIEKTPOIHEPTUH.
49 Kp JIBT i I/ICHOJ‘IBBO]faHI/IH P bubmorexa LOK
YIRTYP § https://m.eds00.ru/a6f74d93
AIEKTPOIHEPTHH B IOBCEAHEBHOU
SKU3HHA
bubmmoreka IIOK
50 P
CHICHHE Safat https://m.edsoo0.ru/ee6677ed
bubnmorexa LIOK
51 P
CHICHHE 3a/1a4 https://m.edsoo.ru/7cab59f8
O000I1IIeHNE U CUCTEMATHU3ALHS
52 3HAHUU 110 TeME "DIEKTPOMarHUTHEIE Bubmorexa OK
" P https://m.eds00.ru/401024a9
KOJIeOaHus
53 MexaHn4ecKue BOJHBI. but6mmorekxa [IOK
XapaKkTepUCTUKU MEXAHUYECKUX BOJIH https://m.edso0o.ru/a58e109f
54 CBoiicTBa MEXaHNYECKUX BOJIH bubnuotexa [JOK
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https://m.edsoo.ru/d9ae1000

55 3ByK. XapaKkTEPUCTHUKH 3ByKa bubmmorexa [JOK
Y. AGPAKIEP 4 https://m.eds00.ru/138b6£09
56 Wndpa3syk u ynprpassyk. [llymoBoe bubnmoreka [JOK
3arpsA3HEHHUE OKPYKAIOIIEH Cpe/Ibl https://m.edsoo.ru/7380038f
bu6nunorexa LIOK
57 P
clierHe sazad https://m.edsoo.ru/cfd918bf
58 DIIeKTPOMarHUTHHIE BOJTHBI. bubmmoreka [JOK
N3iydyenue 351eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 DHeprus MEKTPOMArHUTHBIX BOJIH. bubnnorexa [JOK
CBoiiCcTBa 2JIEKTPOMArHUTHBIX BOJH https://m.edsoo.ru/d01b818c
[IIkana 31eKTPOMarHUTHBIX BOJIH.
60 [IpumMeHeHne 3IeKTPOMAarHUTHBIX bubmorexa HOK
p P https://m.edsoo.ru/49be1fe
BOJIH B TEXHUKE U OBITY
[TpuHIMIBE paTuOCBI3U U
61 TeJNeBUICHUs. Pairookanusi. bubmmoteka IIOK
DNEKTPOMAarHuTHOE 3arpsi3HEHNE https://m.edsoo.ru/9f96f1f8
OKPY’KaOIIeH cpeibl
62 KonTponbHas padora no teme bubmmnoreka HOK
"Konebanus u BogHbI" https://m.edsoo.ru/4f7985a0
63 CgerT. 3aKOH NMPSMOIMHEHHOTO bubnnorexa [JOK
pacnpocTpaHeHus CBETa https://m.eds00.ru/f9566406
Pemenue 3a1ay Ha IpUMEHEHHE
64 3aKOHa MPSIMOJIMHEMHOTO bubmmorexa [IOK
p https://m.edsoo.ru/ea32d455
pacmpocTpaHEHHs CBETa
65 Ortpaxenue cBera. [Lnockoe 3epkano. bubnuotexa [JOK
Cdepuueckoe 3epkaio https://m.edsoo.ru/a005d2bb
66 [Tpemomiienne cBeTa. AOCOTIOTHBIN 1 bubmmoreka [JOK



https://m.edsoo.ru/d9ae1000
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OTHOCHUTEJIbHBIN I10KA3aTeNb
npesnomienus. [lonHoe BHyTpeHHee
otpaxenue. [IpenenbHblid yroi
MIOJIHOT'O BHYTPEHHETO OTPAKEHUS

https://m.edsoo.ru/bc2e55cd

Pemenue 3agau Ha npUMEHEHUE

bubnunoreka LIOK

67
SHKOHOR OTPANCCHIL 1 HPSHONICHIA https://m.edsoo.ru/49d830a9
cBeTa
Xon nydeit B mpusme. Jucnepcust
. bubnuoreka [{OK
68 cBera. CI0XKHBIA COCTaB OEJIOTO CBETA.
https://m.edsoo.ru/d8elc3be
LBer
69 JInn3pl. POKyCHOE PaCCTOSTHUE U bubnuoreka [IOK
ONTHYECKas CHJIA JIMH3BI https://m.edso00.ru/60441359
70 [ToctpoeHue n300paxeHuii B TMH3aX U bubmmorexa [JOK
HUX CUCTeMaX. YBeJIMUYEHHUE JINH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3agau Ha mocTpoeHue
71 M300paKEHU, IMOIIYUYAEMBIX C bubnnorexa [TOK
p ’ Y https://m.edso00.ru/5a868f09
IIOMOIIIBIO JTUH3
72 I'ma3 xak onTuyeckas cucreMa bubnnorexa [IOK
https://m.edsoo.ru/ecd480a2
Pemenue 3agau. ITpenensl
73 I I/IMCHI/IMOi[TI/I FGEMJ;T NYECKOH bubnmorexa [IOK
p p https://m.edsoo.ru/cd174a10
OIITUKHU
74 CKopoCThb CBETA U METOBI €€ bubmmoreka [JOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
bubnunorexa LIOK
75
Jlucniepens caera https://m.edsoo.ru/lel6cc6e
76 WnTepdepennus ceera bubmmorexa LIOK

https://m.edsoo.ru/5fc0c638
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https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
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https://m.edsoo.ru/ecd480a2
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KorepenTtHbie HICTOUHUKH. Y CIIOBUS

77 HaOJIIOJICHUS MAKCUMYMOB H buGnuorexa [IOK
https://m.edsoo.ru/c6416d48
MHUHHMYMOB
bubnuorexa [{OK
8 Penterrie 3azat https://m.edSO(])_.[ ru/3061de2b
bubnuorexa [{OK
7 lpumererue nHTepdepertmn https://m.edSO(])_.[ ru/668edbc8
bubnnorexa [IOK
80 Jlacppariuis ceeta https://m.edsoi_.[ ru/12ed04b5
81 JudpakiuonHas pemeéTka. Y cloBue bubmmoreka [JOK
HAOJI0/IEHUS TTIAaBHBIX MAKCUMYMOB https://m.edsoo.ru/f998d964
bubnnorexa [JOK
82 Pemerre saxa< https://m.edSO(])_.I ru/d58c41la
83 [TonepeyHOCTH CBETOBBIX BOJIH. bu6mmoteka [JOK
ITonspusanus csera https://m.edsoo.ru/e9890fe9
bu6mmoteka IIOK
84 Pemterrie azas https://m.edso:)_.I ru/c56¢8158
85 CBeToBBIE BJICHUS B IPUPOJIE bubmorexa LOK
https://m.eds00.ru/0b36363d
86 O06o01eHre 1 cucTeMaTu3aIus bubmuoreka [IOK
3HaHui o Teme "OnTuka" https://m.edso0.ru/8a14748b
87 KonTponbhas pabota no teme bubmuoreka [JOK
«OnTtuka» https://m.edso0.ru/82315dd4
['panu1bl TPUMEHUMOCTH
88 KJIACCUYECKONW MEXaHUKH. 3aKOHBI bubmuoreka [{OK
ANEKTPOANHAMUKHA U IPUHLUIL https://m.edsoo.ru/c9bd77cb
OTHOCHTEIIbHOCTH
89 [TocTynars! cnennanbHON TeOpUn bubmuoteka [IOK
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OTHOCUTCIIBHOCTHU

https://m.edsoo.ru/c56f05ch

[IpocTpancTBEHHO-BPEMEHHOM
untepBail. [IpeobpazoBanus Jlopenua.
VYcnoBue NIpUYUHHOCTH.

bu6nmorexa [IOK

90
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3ame/yIeHre BPEMEHH U COKpAIlEHUE
JUTUHBI
01 DHEprusi U UMITYJIbC PEISITUBUCTCKOMN bubnnorexa [JOK
YaCTHULIbI https://m.edsoo.ru/853a64fc
CBs3b MaccChl C SHEPTUEH U
92 HUMITYJIbCOM PEISATUBUCTCKOM YaCTHUIIBI bubmorexa HOK
Y P HpL https://m.edsoo.ru/b6258ffa
DHeprusi NoKos
93 PaBHOBECHOE TEMIIOBOE U3ITyUYCHHE bubmorexa HOK
y https://m.edsoo.ru/f54035a5
bubnmorexa LIOK
94 B
Jaxon eMetenist Buna https://m.edso0.ru/1c5ff752
95 I'mnotesa M. Ilnanka o kBaHTax. bubnuoreka [{OK
DOTOHBI https://m.edsoo.ru/a5ffa218
bubmmoreka IIOK
96
DHEPIHs I HMIIYIIC (OTOHA https://m.edsoo.ru/7fh307ec
97 ®otosdp¢ext. OnpiTo A. T bubmmnoreka HOK
CroneroBa. 3akoHbl poTorPdexTa https://m.edsoo.ru/8c68e5b9
YpaBHeHune DUHINTEHA 1151
98 dororddekra. "KpacHas rpanuma” bubmorexa [IOK
P P https://m.eds00.ru/01ef4556
doroaddexra
99 Hasnenue ceera. Omnbite [1. H. bubmmoreka [JOK
JleGenera https://m.eds00.ru/64b4f966
100 BoaHoBbIe CBOMCTBA YaCTHI] bu6nunorexa LIOK



https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
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https://m.edsoo.ru/64b4f966

Bounnsl ne bpoiiiis. JlnvHa BOJIHBI e

https://m.edsoo.ru/f59cfcec

. bubnuorexa [JOK
101 bpofius 1 pasmepe! 06J1aucm https://m.edsoo.ru/5df8bafl
JIOKAJIN3AIUH JIBHKYIIICHCS YaCTUIIBI
102 KopmyckymsipHO-BOJIHOBOM Tyaanu3m bubmmorexa [JOK
PHyCRYIAD o https://m.edsoo.ru/8ccab62a
103 Judpakius 37eKTpOHOB Ha Bu6mumoteka [JOK
KpHCTaJuIax https://m.edsoo.ru/30dbal8c
Crenuduka u3MEpEHUN B MUKPOMHUPE.
104 COO’IFIHE)HIGHI/IH Helc))n e eHéHH§CTeﬁp bubmmorexa [JOK
N PeAt https://m.edso00.ru/65783dec
['eitzenbepra
bubnuoreka [{OK
1 P
05 CICHNE rPadUHECKX 5a1a1 https://m.edso0.ru/e70195hbd
N bubnuoreka [IOK
1 P
06 CHICHIE pACHCTHRIX 3a/ad https://m.edsoo.ru/ee9b3182
KontponbHas paboTa mo Temam: BuG 110K
noIMoTeKa
1 7 n T " "K -
0 OCHOBI{C ", "opnycxyns[pHo https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyalTU3M
OMBITHI MO UCCIIEIOBAHUIO CTPOCHUS
108 aroma. IlmanerapHas Moenbp aToMa bubmorexa HOK
. P s https://m.eds00.ru/312b750a
Pezepdopna
bubnunorexa LIOK
109 IT b
OCTYTIATRL bOpa https://m.edsoo.ru/404dfa9a
110 Buasi ciektpoB. CriekTp ypoBHei bubmmoreka [JOK
SHEPruy aTroMa BOJOpoAa https://m.edsoo.ru/cf74blla
111 CHOHTaHHOE U BBIHYKJICHHOE but6mmorekxa [IOK
U3JIy4YEHHE CBETA https://m.edsoo.ru/f945d85c
112 Jlazep bub6muoreka [IOK



https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
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https://m.edsoo.ru/404dfa9a
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https://m.edsoo.ru/f945d85c

113

Hyxiionnas mozens supa

I'eitzen6epra-liBanenko. 3apsa u
MaccoBoOe 4ucio sapa. M3oTomnsl.

Pa,I[I/IoaKTI/IBHOCTB

https://m.edsoo.ru/2288a0c4

bubnunoreka LIOK
https://m.edsoo.ru/34ada5de

114

3aKOH pai0aKTUBHOIO pacnaja.

CBolicTBa HOHU3UPYIOLIETO
u3nydeHus. Biusaue

pPaarOaKTHUBHOCTHU HaA KHUBBIC

OpraHru3MBbI. Z[OSI/IMeTpI/ISI

bubnunoreka LIOK
https://m.edsoo.ru/aab98bef

115

116

117

118

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.
SAnepusie cubl. Jledekt Macco spa.
Snepnblie peakuuu. AaepHeie
peaxTopsl. [IpoGiieMs! yrpaBiseMoro

TEPMOSIIEPHOTO CUHTE3a.

OKOJIOTHYECKHE aCIICKThI pa3BUTHA

AJIEPHON SHEPTETUKH

Meroasbl perucTpaluuu u

UCCIIEIOBaHMSI SJIEMEHTAPHBIX YaCcTHUII.
@dyHaaMeHTalbHbIE B3aUMOICHCTBUS.
bapuoHbl, ME30HBI U JIENTOHBI.
[IpencraBnenue o CtangapTHOM
Mozenu. KBapk-TiIrooHHAs MO/IeNb

aJIPOHOB

®usuka 3a npeaenamu CtannapTHON
Mozenu. TéMHas Marepus U TEMHas
sHeprus. EnuncTBO pusnueckoit

KapTHUHBI MUpa

OTalbl Pa3BUTHA aCTPOHOMUMU.

bubnunoreka LIOK
https://m.edsoo.ru/ff1758d0

bubnuoreka [{OK
https://m.edsoo.ru/1ac08a5b

bubnunorexa LIOK
https://m.edsoo.ru/c026fd37

bu6nunorexa LIOK



https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
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https://m.edsoo.ru/c026fd37

3HayeHUe aCTPOHOMUU

https://m.edsoo.ru/ad73e145

[TprMEeHUMOCTh 3aKOHOB (PU3UKHU AJIs
00BsICHEHUS IPUPOJIbI KOCMUYECKHUX

bu6nmmoreka [IOK

119
00BbEKTOB. METO/ Il aCTPOHOMHUUYECKHUX https://m.edso0.ru/39¢44028
HCCIICIOBaHNI
CoBpeMEHHbBIC OIITUYECKHE
120 TEJIECKOIIBI, PAANOTEIIECKOIIBI Bubmaorexa ITOK
» P ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHast acCTpOHOMUS
Bun 3Bé3nanoro He6a. Co3Besnus,
121 SIPKUE 3BE3bL, IUIAHETHL, UX BUIUMOE buGnuorexa [IOK
p ’ ’ https://m.edsoo.ru/aac588eb
NIBIDKEHHUE
Conneuynas cucrema. CoJHIie.
122 CoJHe4Hast aKTUBHOCTb. MICTOUHMK bubmorexa HIOK
o https://m.edso0.ru/22748eb4
sueprun CoJiHIIA U 3BE3]T
3BE3bI, X OCHOBHEIE
123 xXapakTepucTuku. [luarpamma bubmmorexa [JOK
., Parcrep o Snarp . https://m.edso0.ru/42169944
CHEKTPAIBHBIA KJIACC — CBETUMOCTh
124 3Be3bI T1aBHOM ITOCJIEA0BATEILHOCTH bubmorexa LHOK
s A https://m.edsoo.ru/b3cb766¢
BnyTtpeHHee cTpoeHue 3BE3 .
125 CoBpeMeHHbIe MPECTABICHUS O bubmuoreka [IOK
MPOUCXO0XKIEHUU 1 3BOJoIMK CoJiHIa https://m.edsoo.ru/d09da494
7 3BE31. DTaIlbl JKU3HU 3BE3 ]
Mieunsiii [1yTe — Hama I'anakTuka.
126 Tumne! ramakTuk. YépHble OBIPHI B bubnnorexa [JOK
- 1ep ABIP https://m.edsoo.ru/7cd10a0a
SIpax TaJaKTHK
127 Bcenennas. Pacunpenne BeenenHoi. bubnmnorexa [JOK

3akoH Xab6mna. Teopus bonbuioro

https://m.edsoo.ru/3dbdf0d2



https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
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B3phbIBaA. PenukToBoe HU3JTy4CHHUC

128

129

130

Macmrabnas cTpykrypa BeeneHHoid.
MeraranakTuka

Hepeménnsie mpoOaeMbl aCTpOHOMHUHT 1

DuU3nYeCKui MPAKTUKYM 110 TEME
"HccneqoBanue MAarHUTHOTO IOJIA
IMOCTOSTHHBIX MarHUTOB'" MJIN
"HccnenoBaHue CBOMCTB
dbeppomMaraeTHKoB" HITu
"HccnenoBaHue aeliCTBUS
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"

bu6nmoreka IIOK
https://m.edsoo.ru/ce234633

bu6nmoreka IIOK
https://m.edsoo.ru/d37d9ffe

bubmuoreka [IOK
https://m.edsoo.ru/67361aef

131

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepenue cunbl AMiiepa" wim
"N3y4yeHne 3aBUCUMOCTH CHUJIBI
AmMriepa OT cuJibl TOKa" WU
"Onpenenenre MAarHUTHOM MHAYKIUU
Ha OCHOBE U3MepeHus cuibl Amnepa”

bu6mmoreka IIOK
https://m.edsoo.ru/fcae91e9

132

Pu3NYecKuil TPAKTUKYM 110 TEME
"UccnenoBaHue sSIBICHUS

3JIEKTPOMAarHUTHOM MHIYKIUU'" WIIN 1
"Onpenenenre MHAYKIIMU BUXPEBOTO
MardHMTHOTO mois"

https://m.edsoo.ru/c36658da

133

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnemoBaHue SIBIICHUS
camounaykiun" win "Coopka Moienu
AJIEKTPOMArHUTHOIO reHeparopa"

but6mmorekxa [IOK
https://m.edsoo.ru/b8fb6391

134

®u3NYeCcKuil TPAKTUKYM I10 TEME 1

but6mmoreka [IOK



https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
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"N3mepenue nmepuojia CBOOOTHBIX
KOJIe0aHUN HUTSHOTO U MPY>KUHHOTO
MasiTHUKOB"

https://m.edso0.ru/5d159d35

135

Pu3n4eCKu IPAKTUKYM 110 TEME
"IIpeoOpa3oBanue SHEPTUH B
IPYXUHHOM MasiTHUKE"

bubnunorexa LIOK
https://m.edsoo.ru/a28026bd

136

DuU3nYeCKui MPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKa
yepes M0CIIeJ0BATEIbHO COEIMHEHHBIE
KOHJIEHCATOp, KaTyIlIKy U pe3uctop"”
win "HccnenoBanue paboTh
HMCTOYHUKOB CBETA B LIETIH
MepEeMEeHHOTo ToKa"

bubnunoreka LIOK
https://m.edsoo.ru/89dc2d90

137

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3ByKOBOM
BOJIHBI"

bubnunoreka LIOK
https://m.edsoo.ru/b100661a

138

Du3HUeCKU IPAKTUKYM I10 TEME
"U3mepenune mokasaresns mpeoMIIeHus
crexna" wim "[lomyyeHue
M300paKeHUs B CUCTEME U3 TUIOCKOTO
3epKajia v JUH3bI"

bu6nmorexa LIOK
https://m.edsoo.ru/42569eal

139

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HccenenoBanue 3aBUCUMOCTH
(OKYCHOT0 pacCTOSIHUSI OT BEIlleCTBa
(Ha mpuMepe KUJIKUX JIUH3)" WIn
"N3mepenue pOKyCHOTO pacCTOSHUS
paccenBaroIuX JINH3"

but6mmorekxa [IOK
https://m.edsoo0.ru/b879fb3f

140

®u3NYeCcKuil TPAKTUKYM I10 TEME
"Habmonenue nudpakamm,

bu6nunorexa LIOK
https://m.edsoo.ru/8b7ac737



https://m.edsoo.ru/5d159d35
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uHTEp(EPEHITNH U TTOJIIPU3AIUU
ceera"

141

Pu3n4eCKul IPAKTUKYM 110 TEME
"OnpeneneHyre UMITyJIbCa U SHEPTUU
PENSTUBUCTCKUX YacTull (110
dororpadusM TPEKOB 3apsIKEHHBIX
YaCTHUI[ B MArHUTHOM 110J1e)"

bubnunorexa LIOK
https://m.edso00.ru/63756¢c47

142

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepenue noctosHHoM [lnanka Ha
ocHoBe uccienoanus Gporodrdpdexra"
wiu "HccrenoBanue 3aBUCUMOCTH
CHWJIBI TOKA Yepe3 CBETOAMO] OT
HanpspkeHus"

bubnunoreka LIOK
https://m.edsoo.ru/eb916f82

143

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue criekTpa
Pa3peKEHHOT0 aTOMapHOTO BOJIOPOA
U U3MepeHue noctosiHHoi Pundepra”

bubmmoreka IIOK
https://m.edsoo.ru/ec651eb8

144

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnenoBanue paiiOaKTUBHOTO
¢doHa ¢ uCoIB30BaHUEM J103UMeETpa”
win "M3ydenue nornomenus 6era-
YacTUI] AIFOMUHHEM"

bubmmoteka IIOK
https://m.edsoo.ru/c3dabe6e

145

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"Habaromenus 38€30H0T0 HeOa
HEBOOPYKEHHBIM I'TIa30M C
HCITOJIb30BAaHUEM KOMIIBIOTEPHBIX
MIPUJIOKEHUN JUISl ONIPEACIICHUS
HOJIOXKEHUS HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE

but6mmorekxa [IOK
https://m.edso0.ru/1072021e



https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
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co3Be3iusi CeBepHOro Mnosymapus u
spkue 38€3a61" win "HabmroneHus B
teseckon JIyHbl, IJIaHET, TYMAHHOCTEH
U 3BE3HBIX CKOILICHUN"

O060011eHNEe U CUCTeMAaTU3aIs
3Hanuil. Posib GU3MKK 1 acTpOHOMHH B

. . bubnuorexa [{OK
146 SKOHOMHYECKOH, TEXHOJIOTHYECKOH,
N . https://m.edsoo.ru/ad6ddeed
COITMAIbHOM M ATHYECKOM chepax
JIeITEIIbHOCTH YCIOBEKA
O06o001IeHre U CUCTEeMaTH3als
147 3HaHuid. Postb 1 MecTo Gpusuku u bubmmoreka [JOK
aCTPOHOMHUHU B COBPEMEHHON HAay4YHOU https://m.edsoo.ru/18f19f7c
KapTUHE MHUpa
O06o001IeHe U CUCTEMAaTH3aIs
3HaHui. Ponb pusnueckoil Teopuu B
OpPMHPOBAHUHU MPEACTABICHUH O
148 inﬁnqeixoﬁ Ka TI:IHe MHPA, MECTO bubmorexa LOK
. p pa, https://m.edsoo.ru/e7d400f4
buznyecKoil KapTUHBI MUpa B 00IIIEM
PSLy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEJCTABICHUN O IPUPOE
149 O00011eHNEe U CUCTEMATU3ALIS bubmmoteka IIOK
3HaHui mo teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O00011eHNEe U CUCTEMATU3ALIS bubnunorexa LIOK
3HaHuM o teMe "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o0mIeHre U cucTeMaTr3aIus bubmuoreka [{OK
3HaHuH o TeMe "nHamuka" https://m.edsoo.ru/2dfbafc5
O00011eHNe U CUCTEMATU3 AL
. " bubnuotexa [JOK
152 3HaHu# 1o Teme "CraTtuka TBEpPAOro

Tema"

https://m.edsoo.ru/3cca482e
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O00011eHUE U CUCTEMATU3ALMS

bubnunoreka LIOK

153 3HAHUH 10 TeEME "3aKOHBI COXPaHEHHUS
" P https://m.edsoo.ru/32a4d1a0
B MEXAHHUKE
O00011IeHNE U CUCTEMATHU3ALUS
154 3HaHu# 110 Teme "OCHOBEI Bubmorexa LIOK
. " https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KUHETHYECKON TCOPHH
O000111eHrE U CUCTEMATU3 AL
155 3gaHui 110 teme "TepmoanHamuka Bubmorexa IIOK
pMOA ' https://m.eds00.ru/c63f7c10
TeroBrie Mamebr"
O000I11IeHNE U CUCTEMATU3AIUS
156 3HaHUM Mo Teme "ArperatHbie bubnnorexa [JOK
cocTtoguus Bellectsa. Pa3oBble https://m.edsoo.ru/1d36b5b1
nepexopl"”
O000I11IeHNE U CUCTEMATU3ALUS
157 3HAHUU 110 TeMe "DIEKTPUUECKOE Bubmorexa HOK
. P https://m.edso0.ru/3bf0defa
[oJie
O000111eHNEe U CUCTEMATU3ALIS
158 3HaHUH 110 Teme "T1oCTOSTHHBII Bubmaorexa IIOK
. " https://m.edso0o.ru/71453ee6
IIEKTPUUYECKUIN TOK
O000111eHNEe U CUCTEMATU3ALIS
159 3HaHu# 110 TeMe "TOKH B pasIMyYHBIX Bubmoreka HOK
" P https://m.eds00.ru/3d40077a
cpenax
160 O06o0mIeHre U cucTeMaTH3aIus bubmuoreka [{OK
3HaHWH 110 TeMe "MaruutHoe noie" https://m.edsoo.ru/3b4c06ae
PesepBHrblil ypok. O000111€HIE U
161 CI/ICTIe)MaTmZII;H;I 3HAHUH 110 TEME BrbmroTexa [IOK
" " https://m.edsoo0.ru/053e2248
DNeKTPOMarHuTHAsT WHIYKIIHS
162 PesepBublit ypok. O0o0uieHue u bu6muoreka [JOK



https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248

CHUCTEMATH3aLMs 3HAHUH 110 TEME
"Mexanndeckue Koiaedanus"

https://m.edsoo.ru/d6310bfd

PesepBueiit ypok. O600mIeHNE U

bub6nmoreka [IOK

163 CHCTEMATHU3aLMs 3HAHUH 110 TEME
" B " https://m.eds00.ru/5e2bb83d
DNEeKTPOMarHUTHEIE KOJeOaHus
PesepBHbIil ypok. O6001IeHNE 1
CHCTEeMAaTU3alMsl 3HaHUH 10 TeMe bubmuorexa [JOK
164 "
MexaHu4eCcKHe U 3JIEKTPOMArHUTHbBIC https://m.edsoo.ru/96a7a2dd
BOJIHEI"
PesepBurlii ypok. O000111€HIE U
165 CI/ICTEM&TI/ISZPI/I}I 3HAHWI 10 TEME bubnnorexa [JOK
" " B https://m.eds00.ru/52ad1603
Onrtuka
PesepBurlii ypok. O000111€HIE U
P P . bubnunoreka LIOK
166 CHUCTEMATHU3ALUs 3HAHUHN 10 TEME
https://m.edsoo.ru/5beclc65
"OcnoBrl CTO"
PesepBurlii ypok. O000111€HIE U
167 CI/ICTIe)MaTI/I?,ZIl;)I/IfI 3HAHUH 110 TEME bubmorexa LOK
Y . " https://m.eds00.ru/f7c59d38
KopnyckynsipHO-BOTHOBOH Ayann3m
PesepBurrii ypok. O000111€HIE U
168 CI/ICTI;MaTI/BZ pI/Is[ 3HAHUH 10 TEME bubmorexa LHOK
" 4 " https://m.eds00.ru/1f511654
dusnka atoMa
PesepBHslit ypok. O000IeHHE U
169 CHUCTeMaTH3allusl 3HaHUH 110 TEMe bubmuoreka [{OK
"®u3nKa aTOMHOTO SApa U https://m.eds00.ru/905c5ce0
3JIEMEHTAPHBIX YACTHILL"
PesepBHbIil ypok. O0001IEHNE U
P P . bubmuorexa [{OK
170 CHCTEMAaTH3alus 3HaHUH 110 TeMe

"OnemeHTh! acTpodu3uku”

https://m.edsoo.ru/2bffb94c



https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c

OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

170

16






ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI10 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

10.1

IIpoBepsiemble nmpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
0o0pa3oBaTe/IbHOM NMPOrPaMMBbl CpeHero 001ero od0pa3soBaHusi

JleMOHCTpHpOBaTh HA MPUMEPAX POJIb U MECTO (U3UKH B (OPMUPOBAHUU
COBPEMEHHON HAyYHOW KapTUHBI MUPA, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

YYHuTHIBaThH T'paHULbl TIPUMCHCHUA HN3YYCHHBIX (1)I/IBI/I‘ICCKI/IX MOI[GJIGﬁI
MaTepHaibHasi TOUKa, MHEPIHaIbHas CUCTEMa OTCUETa, aOCOIIOTHO TBEPIOE
TEJIO, UJICAIBHBIN ra3; MOJEIN CTPOCHHS I'a30B, JKUAKOCTEHW U TBEPABIX TEll,
TOYCYHBIN AJIEKTPUUECKUM 3apsil — IPU pelieHUH (PU3NYECKUX 3a/1a4

10.3

10.4

Pacrnio3HaBath pu3nveckue sBiIeHUs (MPOLECCH) U OOBSICHITH UX Ha OCHOBE
3aKOHOB MEXaHHKH, MOJIEKYJSIPHO-KUHETUUYECKONH TEOpUU  CTPOEHUs
BEUIECTBA M AJIEKTPOJAWHAMUKH: DPABHOMEPHOE U PAaBHOYCKOPEHHOE
IPSIMOJIMHEMHOE JBMKEHHME, CBOOOJHOE IMaJeHUe Tell, MABWKEHHUE 10
OKpPY>KHOCTH, HMHEpLHMs, B3auMmojeiictBue Tei; Auddysus, OpoyHOBCKOeE
JBIDKEHUE, CTPOEHHUE KUJIKOCTEH U TBEPABIX Tel, U3MEHEHUEe 00bEMa Ten
OpU HarpeBaHuM (OXJIQXKJEHHM), TEMJIOBOE paBHOBECHE, HCIAPEHHUE,
KOHJICHCALlKs, IUIaBJICHNE, KPUCTAJUIN3alMsl, KUIIEHUE, BIa)KHOCTh BO3yXa,
MOBBILICHHUE JIaBJICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCY/JIE, CBA3b
MeXJly TapaMeTpaMM COCTOSIHUA ra3a B M30Ipoleccax; dJIeKTpU3alus Tedl,
B3aMMO/ICVCTBUE 3apsI0B

OnuceiBaTh MEXaHUYECKOE JBMKEHHUE, UCHOJb3Ys (PU3MUECKUE BEINUYUHBI:
KOOPJAMHATA, MYTh, IIEPEMEILEHHE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CUIIa,
UMITyJIbC ~ TEJla, KWUHETUYECKas DJHEprus, IOTCHUUalIbHAsA JHEPIHs,
MexaHuyeckass paboTa, MeXaHWYecKass MOIIHOCTb; TIpU  OIKUCAHUU
MPAaBWIBHO TPaKTOBaTh (PU3MUECKUN CMBICI HCIOJIB3YEMBIX BEIUYHMH, HX
0003Ha4YeHHs] W ENWHUIBI, HaXOAWUTh (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
(bU3MUECKyI0 BETUUMHY C IPYTUMHU BEIMYMHAMU

10.5

OnuceiBaTh M3Y4YEHHBIE TEIJIOBBIE CBOMCTBA TE€JI WM TEIUIOBBIE SIBIICHUS,
UCIONB3Ys (hU3MUECKHe BETMYMHBI: JaBICHHUE rasza, Temieparypa, CpeaHss
KHMHETHYEeCKas SHEPTHUs Xa0THUYECKOTO JIBUKECHHUS MOJIEKYJI,
CPEIHEKBAJIpaTU4YHAsI  CKOPOCTh  MOJIEKYJ,  KOJIMYECTBO  TEIUIOTHI,
BHYTPEHHSAS JHEprusi, pabora raza, KOd(QQHUIMEHT IMOJE3HOrO JCHCTBUS
TEIUIOBOTO JABHUraTeNsl; MPU OMMCAHUU MPAaBUIBHO TPAKTOBATH (PU3NUYECKUN
CMBICJI UCHOJIb3yEMbIX BEIMYUH, UX O0O3HAYEHUS W €AMHUIBI, HAXOJIUTh
(dopMyIIbl, CBS3BIBAIOIIME TaHHYIO (DU3MYECKYI0 BEIUYMHY C APYTUMH
BEJIMYMHAM

10.6

OnucelBaTh  M3Y4YEHHBIE  JJIEKTPUYECKME  CBOWCTBA  BEIIECTBA U
AIIEKTPUUYECKHUE SIBICHUS (TIPOLIECCHI), UCHOb3Ysd (PU3MUECKUE BEITUYHHBI:




10.7

ANEKTPUYECKUN 3apsill, SJEKTPUUYECKOE TMOoJie, HaNpsHKEHHOCTh IO,
MOTEHIIKal, Pa3HOCTh MOTEHIIMAIOB; MIPH ONMKMCAHUHU MPABUIBHO TPAKTOBATh
(bu3nYeCKUil CMBICIT HCTIONBb3YEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBL;
yKa3blBaTh (DOpPMYJIbI, CBA3BIBAIOIIME NAHHYIO (U3MYECKYIO BEIUYHHY C
JIPYTUMH BeTMYMHAMHU

AHATM3UPOBATH (PU3NYCCKUE MPOIIECCHI U SBJICHHS, UCTIONB3YS (PUINICCKUE
3aKOHBI W TPUHLHUIBL 3aKOH BceMupHoro TsroteHus, |, Il u Il 3axonbI
HploTOHa, 3aKOH COXpaHEHUs MEXaHWYECKOW IHEpPruH, 3aKOH COXpPaHEHHS
UMITyJIbCA, MPUHLUI  CYNEPHO3UIMH CHJI, TMPUHIUI PABHOIPABHS
MHEPLUUATBHBIX CHUCTEM OTCYETa; MOJEKYJISIPHO-KMHETUYECKYI0 TEOPHUIO
CTPOEHHUS BEIIECTBA, Ta30BbI€ 3aKOHbBI, CBA3b CPEAHEH KHUHETUYECKOM
SHEPruM TEIUIOBOIO JIBUKEHHUS MOJIEKYJ ¢ aOCOJIIOTHOM TeMIlepaTypoH,
MEepBBId  3aKOH TEPMOJUHAMHKH; 3aKOH COXPAHCHHS DJICKTPUYECKOTO
3apsina, 3akoH KynoHa; mpu 3TOM pa3nuyarh CIOBECHYIO (hOpMyIHpOBKY
3aKOHA, €r0 MaTEMAaTHYECKOE BBIPAKEHUE M yCIOBHS (TpaHUIBI, 00JIaCTH)
MPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE IPUHIMUIBl JIEHCTBUS MallMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB; pa3iuuyaTh yCIOBUS MX  0€301acHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKHU3HU

10.9

BBINONHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYCCKUX SIBICHUU |
mponecCoOB C UCIOJB30BAHUEM ITPAMBIX U KOCBCHHBIX HSMGPGHHﬁ; IIpHU 5TOM
dbopmynupoBaTh podIeMy (3a1a4y) U THIOTE3y YU4eOHOTO IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIJI0KEHHOTO 000pYyIOBaHUS, TIPOBOJUTE OIBIT
1 (GOpMYJIMPOBATH BBIBOJIbI

10.10

10.11

10.12

10.13

OcymiecTBiATh NpsIMblE M KOCBEHHbIE M3MEpeHHs (PU3NYECKUX BEJIHYUH,
IpU 3TOM BBIOMpPATh ONTHMAJIbHBIA CHOCOO HM3MEpPEHUs U MCHOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

HccnenoBaTh 3aBUCHMOCTH  MEXIY (PU3WYECKUMH  BEIMUYMHAMHU C
WCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUW; MpU STOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHpOBATh  pe3yJbTaThl  MONYyYEHHOW  3aBUCHUMOCTHU
(GU3UYECKUX BEIWYMH B BHJAE TAaOMUIl W TpaduKOB, N€JIaTh BBIBOJIBI IO
pe3ybpTaTaM UCCIIEeI0OBaHMS

Cobumo1aTh mpaBmiia 0€30MacHOTO TPyIa MPU MPOBEIESHUN UCCIICTOBAaHUHN B
pamMkKax  y4eOHOTO  OJKCHEpUMEHTa, Y4eOHO-HCCIEIOBaTENbCKOW U
MPOEKTHOH AESITENbHOCTH C MCIOIh30BAHUEM U3MEPHUTENBHBIX YCTPOICTB U
71a00paTOPHOTO 000PYTOBAHUS

Pemarp pacuérHbie 3amauu C SIBHO 3aJlaHHOM (PU3UYECKOW MOJENbIO,
UCTIONB3YS (PU3NYECKUE 3aKOHBI M MPUHIIMITB; HA OCHOBE aHANIM3a yCIOBHS
3aJa4i BBIOUPATh (PU3UYECKYIO MOJENb, BBIACIATh (PU3UUECKHE BEIUYUHBI
U QopMyIbl, HEOOXOAMMBIE ISl €€ pEelIeHHUs, MPOBOIUTH PACUEThl U
OIICHUBATH PEATHLHOCTh MOJYUYECHHOTO 3HAYCHHS (PU3HUECKOM BEIIMUNHBI

10.14

Pemars Ka4eCTBECHHBIE 3a7a4u: BBICTPaUBaTh JIOTUYECKHU
HENPOTUBOPEUMBYIO ILENOYKY PACCYKICHUM C ONOpPOM HA H3YUYEHHBIE




3aKOHBI, 3aKOHOMCPHOCTH U (I)I/ISI/I‘-IGCKI/Ie SABJICHUA

10.15

Hcnonb3oBaTe  IpU  pelleHMH  Y4eOHBIX  3ajad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJOTUM Ui TIOMCKA, CTPYKTYPHPOBAHUS,
UHTEpIIpETAllMM U TPEACTABICHUS Y4YyeOHOM U HAy4yHO-TIONYJIIPHOU
uHpOpMaLMK, TONYYCHHOM U3 pa3IMYHBIX HCTOYHUKOB; KPUTHUECKH
aHAJTM3UPOBAThH MOJTyYyaeMylo HHPOPMALIUIO

10.16

10.17

10.18

[TpuBOIUTE IPUMEPHI BKJIA/1a POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3NKOB
B pa3BUTHE HAYKH, OOBSCHEHHE TIPOIIECCOB OKPYXKAIOIIETO MHpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTUHN

Hcronp30BaTh TEOPETUYECKUE 3HAHUS 0 (DU3HMKE B IMOBCEIHEBHOW KU3HU
s obOecrieueHrss O€30MACHOCTH TIPH  OOpallleHHH C NpUOOpaMH H
TEXHUYECKUMHU YCTPONCTBaMU, JUISI COXPAHEHHS 3JI0POBbSl M COOJFOICHUS
HOPM 9KOJIOTHYECKOTO TIOBE/ICHUS B OKPYXKAOIIEH cpere

PaGorare B rpynme ¢ BBINOJIHEHUEM Pa3JIMYHBIX COIMAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIIBI, PAIIMOHATIBHO PACIPEACISATh 00SI3aHHOCTH H
IUIAHUPOBATh JCATEIBHOCTh B HECTAHIAPTHBIX CHTYyallMsSX, aJCKBaTHO
OLICHUBATh BKJIAQJ K&XKIOTO W3 YYaCTHUKOB TPYMIbI B pEIICHHUE
paccMaTpuBaeMoid MPoOIIeMbI

11 KVIACC

Kon
NMpoBepsieMoro
pe3yJbTara

111

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbl CpeIHero o01mero 00pa3oBaHus

JleMoHCTpHpOBaTh Ha MpUMEPAX poJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAYYHOUW KapTHHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU
U TEXHOJOTHH, B IPAKTHUUYECKOW IEATEIbHOCTH JIIOAEH, LEIOCTHOCTH U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

YuuThIBaTh TPaHUIIBI TPUMEHEHUS] HW3YYEHHBIX (U3UYECKUX MOJICIICH:
TOYEYHBIN JJIEKTPUUECKUNA 3apsij, SAepHas MOJENIb aTroMa, HYKIJIOHHAas
MOJI€JIb aTOMHOTO SiIpa MPU PEIICHUHN (PU3HMUECKUX 3a/1a4

11.3

Pacnio3naBath (uznueckue sBIeHUs (MpoLecchl) U OOBICHATh UX Ha OCHOBE
3aKOHOB JJIGKTPOJMHAMUKM M KBAaHTOBOM (DM3HUKHU: dJIEKTpUYEcKas
MIPOBOAMMOCTh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEWUCTBUS
TOKa, B3aUMOJIEHCTBUE MarHUTOB, 3JIEKTPOMarHUTHas MHAYKLUS, AeCTBHE
MarHMUTHOTO TIOJII Ha TMPOBOJHUK C TOKOM M JBIDKYIIMHCA 3apsl,
3JIEKTPOMAarHUTHbIE KoJIeOaHus u BOJIHBI, IpSMOJIMHEHHOE
pacrpocTpaHeHHE CBeTa, OTpaXXeHHe, MpeloMIIeHHe, HHTepdepeHuus,
JUQpakuus U MOJApH3alUs CBETa, AUCIEPCUSI CBETa, (POTOITEKTPUIECKUI
abdekr (porodddexT), cBeTOBOE NaBICHHE, BOSHUKHOBCHHE JIMHEHYATOTO
CIeKTpa  aTroMa  BOJOpPOJA,  €CTeCTBEHHAas M HCKYCCTBEHHas




pPaanoOaKTUBHOCTDb

11.4

OnuceiBaTh U3yYEHHbIE CBOMCTBA BELIECTBA (DJIEKTPUYECKHUE, MAarHUTHBIE,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTh Ppa3IMYHBIX Cpel) U
AIIEKTPOMArHUTHBIE  SBICHHUS  (IIPOIECCHI), HCIONB3YS  (PU3UUECKUE
BEJIMYUHBI: YIEKTPUUECCKUN 3apsil, CUila TOKA, dJIEKTPUYECKOE HANPSKEHUE,
AIIEKTPUUYECKOE COMPOTUBIICHHE, pasHOCTh mnoreHnmanos, OJ[C, pabora
TOKa, MHIYKUUS MAarHUTHOro 1ojs, cuiua Awmmepa, cwia JlopeHna,
MHIYKTHBHOCTb KATYILIKH, SHEPTUs JIEKTPUUECKOTO U MarHUTHOIO IOJIEH,
HEepUOJl U 4acToTa KOJIeOaHUM B KosieOaTelnbHOM KOHTYpe, 3apsl M Cuja
TOKa B IIpollecce TapMOHMYECKMX 3JEKTPOMAarHUTHBIX KojeOaHuH,
(oKyCcHOE pacCTOSsHME U ONTHYECKas cujaa JUH3bl; I[PU ONUCAHUU
NPaBUWIBHO TPAKTOBATh (PU3UUYECKUN CMBICT HCIIONB3YEMBIX BEIWYHH, UX
0003HAUeHHsI W EIUHMIIBI, YKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOIIME JAHHYIO
(U3NYECKYIO BEIMYUHY C IPYTUMU BEIMUUHAMU

11.5

OnuceiBaTh HM3y4YeHHBbIE KBAHTOBBIC SIBICHUS M IPOLECCHI, HCIOIb3Ys
($u3HYEeCKre BETUYNHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI
M YacToTa CBETa, SHEPrus M MMITYyJbC (OTOHA, MEPHOA IOJIypacraja,
SHEPTUsi CBS3M ATOMHBIX fJI€p; MPU OMUCAHUU MPABUIBHO TPaKTOBAThH
(UBUYECKUN CMBICT UCTIONB3YEMbIX BEJIUYHMH, UX 0003HAYCHHS U €IMHHUIIbL;
yKa3blBaTh (POPMyJIbI, CBS3BIBAIOIINME JAHHYIO (DU3MUECKYIO BEIUYHHY C
JPYTHMH BETHYMHAMHU, BEIUMCIISITH 3HAaUeHUE (PU3UYECKON BETUUHHBI

11.6

11.7

11.8

AHanu3upoBaTh pU3NUECKHUE MPOIECCH U SBJICHUS, UCHOIb3Ys (PU3HUECKUE
3aKOHBl M TPUHLUIBL: 3akoH OMa, 3aKOHBI TOCJENI0BAaTENbHOIO U
HapajyIeNIbHOTO COEAMHEHUs NIPOBOJHUKOB, 3aK0H Jlxkoyns — JIeHna, 3akoH
AJIEKTPOMAarHUTHOM MHAYKIMH, 3aKOH NPSMOJIMHEHHOTO paclpOCTPaHEHUS
CBETa, 3aKOHBbI OTPAJKEHUS CBETA, 3aKOHBI IPEJIOMIICHUS CBETa, YpPaBHEHUE
OnHmTeiiHa 11 GoTroaddexTa, 3aKOH COXpPaHEHUS SHEPTUM, 3aKOH
COXPAaHEHHs MMITYJIbCa, 3aKOH COXPAHEHHUs DJIEKTPUUECKOTO 3apsja, 3aKOH
COXPaHEHMsI MACCOBOIO 4YHCIa, MOCTYJaThl bopa, 3aKOH pajinOAKTHBHOIO
pacraza; mpu 3TOM pas3IuyaTh CIOBECHYIO ()OPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTUYeCcKoe  BbIpaXe€HHWE M ycjoBHs  (TpaHHIbl,  00JacTH)
MPUMEHUMOCTH

Omnpenendarb HampaBiI€HUE BEKTOpa HUHAYKIUMUM MAarHUTHOTO  TOJsS
MIPOBOJIHUKA C TOKOM, CHJII AMriepa u cuibl JlopeHiia

Ctpouth M OMUCHIBaTh H300pakeHHE, CO3JAaBAEMOE IUIOCKHM 3EpPKaJoM,
TOHKOM JTUH30U

11.9

BrimongaTe OKCIICPUMCHTBI I10 HCCICAOBAHUIO (1)I/I3I/ILIeCKI/IX SIBJICHUA U
MMponecCOB C UCITOJB30BAHUEM ITPAMBIX U KOCBECHHBIX HSMGPGHHﬁ; IIpu 5TOM
dbopmynupoBaTh podIeMy (3a7ady) U THIOTE3y Y4eOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO 000pYyIOBaHUS, POBOJUTEH OMBIT
U GOPMYITUPOBATH BHIBOJIBI

11.10

OcymiecTBIITh MpsiMble M KOCBEHHBIE HM3MEpPEHUS (PU3NYECKUX BEIHYUH;
IpU 3TOM BBIOMPATh ONTHMAJIbHBIA CHOCOO HM3MEpPEHUs U MCHOJIb30BaTh




U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCUMOCTH  (PM3UYECKUX BEIMYMH C HCIOJIb30BaHUEM
OPSAMBIX U3MEPEHUH; IPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DMKCHPOBAThH
pe3yabTaThl TOJYYEHHONW 3aBUCUMOCTH (U3MYECKUX BEIMYUH B BHJE
TaOIUI U TPaQUKOB, AETATh BBHIBOABI 110 Pe3yJIbTaTaM HUCCIIeIOBaHUS

Cobmoath mpaBuiia 0€30MacCHOTO TPYAa MPU MPOBEACHUH HCCIICIOBAHUIT B
paMKax  y4eOHOTO  JKCIEPUMEHTa, Y4eOHO-HCCIICOBATEIILCKOW U
HpOCKTHOI\/'I ACATCIIBHOCTU C UCIIOJIb30BAHHUEM U3MCPUTCIIBHBIX YCTpOfICTB u
1abopaTopHOTro 000pYA0BaAHUS

Pemate pacuérHble 3agauud ¢ SIBHO 3aJaHHON (DU3UYECKON MOJIENbIO,
UCIIONB3Ys (PU3NYECKUE 3aKOHBI M MIPUHIIUIIBI; HA OCHOBE aHAJIN3a YCIIOBUS
3aJauM BBIOUPATh (PU3UYECKYI0 MOJEINb, BBIACTATh (DU3HUECKUE BETUYHHBI
u GopMyJbl, HEOOXOAMMBIE Isi €€ pEIICHUs, MPOBOAUTH PaCUEThl U
OIICHUBATh PEATbHOCTh IMOJIYICHHOTO 3HAYCHHSI (PHU3UICCKON BEITHUNHBI

Pemats Ka4CCTBCHHBIC 3aJa4du: BBICTPAaMUBATb JJOTHYCCKH
HCIIPOTUBOPCUUBYIO IICTIOYKY paCC}/)KI[eHI/Iﬁ C OHOpOﬁ Ha HU3Y4YCHHBIC
3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘IGCKI/IC SABJICHUA

Hcnonb3oBaTh  HpU  pelleHMH  y4yeOHBIX  3ajjad  COBPEMEHHbIE
UHPOPMALIMOHHbIE  TEXHOJIOTMM Ui IIOMCKA, CTPYKTYpPHpOBaHUA,
UHTEpOpeTallud ¥ TpeJICTaBleHUs] Y4eOHOW U Hay4HO-IIOMYJISPHON
uHpOpMaLlMK, TOJYYEHHOM U3 pa3jIMYHBIX HCTOUYHUKOB; KPUTHUYECKH
aHAIM3UPOBATH MOJTyYaeMyto HH(OpMaLHIO

OOBSICHATh MPUHLUUIBI JEHCTBUS MAIWH, OPUOOPOB U TEXHUYECKUX

YCTPOMCTB; pa3nuyaTh YCIOBHS UX 0€30MacHOr0 WCMIOJIb30BAaHUS B
MOBCEIHEBHOMN KN3HU

11.17

[TpuBOIUTE PUMEPHI BKJIaJIa POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKu, B OOBSCHEHUE NPOLECCOB OKPYKAIOLIEro MHUpa, B
pa3BUTHE TEXHUKU U TEXHOIOTUN

11.18

Hcnonp30BaTh TeOpEeTUUECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOMN KM3HU
st obecrieyeHust Oe3omacHOCTH Tpu  oOpallleHuu ¢ npudopamMu U
TEXHUYECKHUMHU YCTPONCTBaMH, JUISI COXPAaHEHHs 3JI0POBBSI M COOIIOICHUS
HOPM 5KOJIOTHYECKOT0 MOBEICHUS B OKpYXKaoIel cpeie

11.19

PaGorate B rpymme C BBIMOJHEHUEM pA3TUYHBIX COLMATBHBIX POJIEH,
MJIAaHUPOBATh PabOTy TPYIIIBI, PAlMOHATIBFHO PACIIPEACIATh 00S3aHHOCTU U
IJIaHUPOBATh JACATCIBHOCTh B HCECTAHAAPTHBIX CHUTyalUdaX, aJCKBAaTHO
OLCHMBATb BKJIaJ KaXJAOro M3 YYaCTHUKOB TIPyIIlbl B PCIICHHUC
paccMaTpuBaeMoi TPOOIeMBI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Koxa Koa npoBepsiemoro

pas3aejia JIEMEHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

®uszuka — Hayka o npupone. Haydnsle meTonbl
11 IIO3HAHMSI OKpY XKarolero Mupa. Pons sxkcriepumenTa
' U TEOpUHM B IIpollecce IO3HAHUSA IPUPOABIL.

DKCrepuMeHT B pusuke

MopenupoBanue ¢usznyeckux  SBJICHUN u
nporeccoB. Hayunple rumote3sl. ®Dusndeckue
3aKOHBl W TEOpUU. [paHUIBl TPUMEHHUMOCTH

1.2 (U3UYECKUX 3aKOHOB. [IpUHIUIT COOTBETCTBHSI.
Ponp u w™ecto ¢usuku B  popmMHpoBaHUU
COBPEMEHHOM  Hay4YHOH  KapTUHBI MHpa, B
MPAKTUYECKON ACSITENLHOCTHU JTIOACH

MEXAHUKA

KMHEMATHKA

MexaHH4ecKoe  IBHJKEHHE. OTHOCHUTENBHOCTD
2.1.1 MexaHuueckoro aBmkeHus. CHcreMa OTCUYETA.
Tpaexropus

[lepemenienne, ckopocTb (CpeAHsisi  CKOPOCTb,
919 MI'HOBEHHAsl CKOPOCTb) M YCKOPEHUE MaTepHaIbHOMN
o TOYKH, UX MPOEKUUU HA OCH CHUCTEMBbI KOOPJIMHAT.

CrnoskeHue nepemMeIeHnii u CI0)KEHNE CKOPOCTEN

2.1

PaBHOMEPHOE M PaBHOYCKOPEHHOE NPIMOIMHEHHOE
213 nBrKeHue. ['padMKu  3aBHCHMMOCTH  KOOPJMHAT,
o CKOPOCTH, YCKOPEHHS, IyTH U IIE€PEMEIICHHs

MaTepHaHLHOﬁ TOYKHU OT BPECMCHHU

214 CBoOoaHoe majieHre. Y CKopeHue cBOOOTHOTO

naJieHus

KpuBonuneiinoe JIBUYKEHUE. PaBrOMepHOE
915 JBUKCHHE MAaTEPUAIIBHOM TOYKU I10 OKPYKHOCTH.
o VYrioBast CKOpOCTb, JTUHENHAs CKOPOCTh. llepuon u

gactoTta. LIeHTpocTpeMuTenbHOe YCKOpeHNE

216 TexHuueckue yCTpPOMCTBA: CHUIAOMETD, JABUKECHHE
o CHApSIJIOB, [ICITHbIC U PEMCHHbIE TIepeIadun

[Tpaktuueckue paboTel. M3MepeHne MrHOBEHHOMN

2.1.7
ckopoctH. lccnemoBaHue COOTHOIICHHS MEXIY




2.2

2.3

My TSAMH, IIPOWICHHBIMU TEJIOM 3a
HOCJICIOBATENbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpH PaBHOYCKOPCHHOM [IBIXKCHHHM C HayalbHOU
CKOPOCTBIO, PaBHOH Hynr. V3ydeHue IBHIKEHHS
HapuKa B BSI3KOW XUIKOCTU. V3yueHHe ABHIKEHHS
Tea, OpOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

991 IIpunnun orHocutensHOocTH ['anmunes. Ilepsbiid
o 3akoH HproToHa. MHepuuanbHble CHCTEMBI OTCUETa

2.2.2 Macca Tena. Cuna. [IpuHIUI cynepno3uiuu Cul

Bropoii 3akoH HproTOHA 1711 MaTEpUAIBHON TOYKH B
2.2.3 uHepuuanbHoi cucteme orcuéra (MCO). Tperuit
3akoH HproTOHa [U1 MaTepHaIbHBIX TOUEK

294 3akoH BceMUpHOTO TiAroTeHus. Cuia TSHKECTH.
o IMepBast KOCMUYECKast CKOPOCTh. Bec Tena

2.2.5 Cuna ynpyrocru. 3akoH ['yka

Cuna Ttpenusa. Cyxoe TtpeHue. Cuna TpeHHUS
296 CKOJIbXKEHHUS M cuiia TpeHus mokos. Koadduuument

TPCHUA. Cuna COIMPOTUBJICHUA IIPpU ABUXCHUU TCJId
B X KHJAKOCTH HJIM I'a3€

997 [TocTynmaTensHOe W BpallaTENbHOE  JBUKECHHE
o abCONIOTHO TBEPIOTO TENa

MOMEHT CuJIbI OTHOCHTEIbHO OCH BpallleHHs.
2.2.8 ITneuyo cuibl. YcnoBusl paBHOBECHUS TBEPIOTO TENA B
NCO

929 TexHUUYECKHE YCTPOMCTBA: MOMIIMITHAKH, IBUKEHHE
o MCKYCCTBCHHBIX CITyTHHKOB

[Ipaktuueckue pabotel. M3ydeHue ABMKEHUS
Opycka M0 HAKJIOHHOH TUTOCKOCTH TIOJ NIE€HCTBHEM
HECKOJBbKUX cmil. MccnemoBanne 3aBUCUMOCTH CHIT

2.2.10 YIOPYrocTH, BO3HUKAIOIMX B JehopMHUpPyEeMOii
Npy>)KMHE M PE3UHOBOM 00paslie, OT BEITUYMHBI UX
nepopmanuu. MccnenoBanue yciaoBUH paBHOBECHS
TBEPJIOTO TeJa, UMEIOIIETO OCh BPAILLICHUS

3AKOHBI COXPAHEHN A B MEXAHUKE

Nmnynbe MaTepUAIbHOI TOYKH, CUCTEMBI
231 MaTepHAIbHBIX TOYEK. MIMITyJIbC CUIIBI 1 U3BMEHEHHE
HMITyJIbCa Tea

932 3akoH coxpaneHust uMmiyibca B MICO. PeaktuBHoe
o JIBHKCHHE

2.3.3 Pabora cuiter




2.34

MOoIIHOCTD CUIBI

2.3.5

2.3.6

2.3.7

Kunetnueckast d3Heprusi MarepUaibHOH  TOYKH.
TeopeMao KMHETUYECKOU SHEPIUU

[TorennmanpHas >Heprus. [loTeHnManbHas SHEPrUs
yIpyro nehopMUpPOBaHHOM MIPY>KUHBI.
[ToTennmanpHas SHEPrUs Teja BOJMU3M MOBEPXHOCTH
Seman

IloTennmanbHEIe 1 HENOTCHIMAIBbHEIC CHIIBI. CBSA3b
pa6OTBI HECIMOTCHIHUAJIBHBIX CHJII C HW3MCHCHHEM
MEXaHUYEeCKOH OHEpPIrunu CUCTEMBI  TCII. 3aKkoH
COXpaHCHUA MEXaHU4YeCcKOoMn OHCPI'un

2.3.8

Vipyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

TexHuueckue  yCTpOWCTBA:  JBM)KCHHME  PaKer,
BOJOMET, KOIIEp, IPYKUHHBIN TUCTOJIET

[TpakTuueckue padotel. 3yueHue cBA3M CKOPOCTEi
Tel Mpu Heynpyrom ynape. MccnemoBanue cBSA3U
paboThl CHUIIBI C U3MEHEHHUEM MEXaHHYECKOM
SHEPTrUM Tela

3 MOJIEKVYJISIPHAA ®U3UKA U TEPMOJUHAMUKA

OCHOBbBI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU
OcHoBHbIE IOJIO>KEHHUS MOJIEKYJISIPHO-

311 KMHETUYECKOW Teopuu. bpoyHOBCKOE IBUKEHUE.
Juddysus. Xapakrep ABMKEHUS U B3aUMOIEHCTBUS
YacTHI] BEUIECTBA
Mopenu cTpoeHus Tra3oB, XKUIAKOCTEH M TBEPIBIX

3.1.2 Tl W OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE
ITUX MOJENEN

313 Macca MOJIEKYIJL. KonnuectBo BEIIECTBA.
[TocrossuHas ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa u €€

m3Mmepenue. [llkana remneparyp Llenbcust
Monens uaeanpHOro rasa. OCHOBHOE YpaBHEHHUE

3.1.5 MOJIEKYJIIPHO-KUHETUUECKOW TEOPUU HJI€ATbHOTO
rasa
AOcomroTHass TeMmIeparypa Kak Mepa CpeaHeu

3.1.6 KMHETUYECKOM HSHEpPruu  TEIJIOBOTO  JBUKCHHS
yacTul raza. [llkana temnepatyp KenbBuna

317 VpaBuenue Knaneiipona — MengeneeBa. 3akoH
JlanpToHa

318 ["a30BbI€ 3aKOHBI. M30ITpOLIECCHI B HICAIBHOM Ta3e C

MNOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMaA,




u30Xxo0pa, n3obapa

3.1.9

3.1.10

TexHuyeckue ycTponucTBa: TepMOMETp, OapoMeTp

[TpakTuyeckue paboThl. M3MepeHne Macchl BO3ayXxa
B KJIACCHOW KOMHare. MccinenoBanue 3aBMCHUMOCTH
MEXJy IapaMeTpaMH COCTOSHHSA Pa3peKEHHOTO
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

321

3.2.2

Tepmonunamudeckas cUcTEMA. BuyTtpennss
SHEPTUsl TEPMOJANHAMHUYECKONW CUCTEMBI M CHOCOOBI
€€ U3MEeHEeHU

KomnyecTBO TEmiIoTel H pa60Ta. BHYTpeHHHH
QHCPIusa OJHOATOMHOI'O HACAJILHOI'O I'a3a

3.2.3

33791031 TEIUIONEpEIaYun: TEIIONPOBOJHOCTb,
KOHBEKUMA, UW3JIy4yeHHe. TeIUI0EMKOCTh  Telna.
VnaeapHass  TEIUIOEMKOCTb  BeliecTBa.  Pacuér
KOJINUECTBA TEIJIOTHI MPU TEIUIONEepeiaue

3.24

IlepBbii 3ak0H TepMoaMHAMHUKHU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOAMHAMUKHM K HM30IPOLIECCaM.
['paduueckas mHTEpIIpETAIs pabOTHI ra3a

3.25

Tenmosrie MAaIIITHBI. [TpuHIUTIBI JIEUCTBUS
TEIJIOBBIX MamuH. [IpeoOpazoBaHusi >HEpruu B
TeIIOBbIX MamuHax. Koadduiument mone3noro
nevictus (nanee — KI1/1) termoBoit Mamunubl. [{ukin
Kapno u ero KII/{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmomuHamuku. HeobpaTuMocTh
IIPOLIECCOB B IpuUpoAe. TemIoBble JBUTaTEIH.
DKOJIOTHYECKHE TTPOOITIEMBI TEIIJIOIHEPTETHKH

TexHUuYecKne yCTpOMCTBA: BUraTellb BHYTPEHHETO
CropaHusi, ObITOBOM XOJIOIMIBHUK, KOHJUIIMOHEP
[IpakTnueckue pabotTel. V3mMepeHue yaenbHOM
TEIJIOEMKOCTH

3.3

ATPETATHBIE COCTOSAHNU A BEILIECBA. ®A30BBIE ITEPEXO/IbI

331

3.3.2

Hap006pa3OBaHHe N KOHACHCaAlMA. I/IcnapeHHe )51
KUIEHuEe. YIenbHas TeIlIoTa Hap006pa3OBaHI/I}I.
3aBHCHMOCTD TCMIICPATYPhI KUIICHHUA OT OJABJICHUA

AOCOoNIOTHAs ¥ OTHOCUTEIbHAS BIIAYKHOCTh BO3JIyXa.
Haceliennslii nap

3.3.3

Teépnoe Ttemo. Kpucrammmueckue u amopdHbIe
Tesa. AHM30TPONUS CBOMCTB KpUCTAIIOB. JKunkue
Kpuctaysibl. CoBpeMEHHbIE MaTepHaIbl

3.34

[ImaBienne M KpucTauM3auus. Y AeiabHasl TEIIOTa




riaBsieHus. Cyomumarust

3.3.5 YpaBHeHuUE TEIJIOBOTO OajaHca
Texnuueckue YCTPOWCTBA: TUTPOMETP u
336 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUHU MOTyUYEHHS
h COBPEMEHHBIX  MaTepualioB, B TOM  4HCIE
HAaHOMATEPHAaJIOB, U HAHOTEXHOJIOTUU
337 [Ipaktuueckue paboTel. M3mepeHue BIaXHOCTU
e BO31yXa
4 OJIEKTPOAMHAMUKA
OJIEKTPOCTATHUKA
411 OneKkTpu3anus Tell. JJIeKTpUYecKuid 3apsa. Jlsa
o BHJIa 3JIEKTPHUYECKHX 3aPsII0B
41.2 [TpoBOAHMKY, TUANEKTPUKU U TIOTYTIPOBOTHUKU
4.1.3 3aK0oH COXpaHEHUs AIEKTPUIECKOTro 3apsiaa
41.4 B3aunmopeiictBue 3apsanoB. 3akoH Kynona
DneKTpuuecKoe ToJIe. HanpsoxkéHHocTh
4.1.5 anekTpudyeckoro mois. IlpuHnun cyneprno3unuu.
Jluany HanpsHKEHHOCTH AIEKTPUYECKOTO MO
416 Pabora CHII AIIEKTPOCTATUIECKOTO TOJISL.
o IMotennuain. Pa3HOCTh MOTEHIIMAIOB
4.1 [IpoBOAHMKH ¥ JOUANEKTPUKH B  TMOCTOSHHOM
4.1.7 AIIEKTPUYECKOM oJe. Jusnexkrpuyeckas
MIPOHHIIAEMOCTh
OnexTpoémkocTb. KoHaeHcaTop. OIJIEKTpOEMKOCTH
4.1.8 IUIOCKOTO KOHJAEHCATOopa. OHEPrus 3apsKEHHOTO
KOHJIeHcaTopa
Texnuueckune YCTpOWCTBA: AJIEKTPOCKOI,
419 DIIEKTPOMETP, AIIEKTPOCTATHYECKAS 3amuTa,
o 3a3eMJICHHE  DJIEKTPONPHUOOPOB,  KOHAEHCATOD,
KCEPOKC, CTPYUHBIN IIPUHTED
4110 [IpakTrnueckue paboTHL. N3mepenune
o 3IEKTPOEMKOCTH KOHIEHCATOpa
ITOCTOSHHBII SJIEKTPUYECKHUI TOK. TOKU B PA3JIMYHBIX CPEJJAX
YcnoBust CYIIIECTBOBAHHUS TIOCTOSTHHOTO
421 aneKTpudeckoro Toka. Mcrounnku toka. Cuia Toka.
ITocTosiHHBIN TOK
4.2 422 Hanpsokenue. 3akon Oma 115 yyacTka 1enu
493 DIIEKTpUUECKOE CONIPOTHUBJICHHUE. VY nenbHOE
o COIPOTHBJIEHHE BELIECTBA
494 [TocnenoBarenbHOE, TapaieIbHOE, CMEIIAaHHOE

COCAMHCHUC ITPOBOIHUKOB




4.2.5

Paborta snektpuyeckoro Toka. 3akoH Jkoyms —
Jlenna

4.2.6

4.2.7

4.2.8

MOIHOCTB 3JIEKTPUYECKOTO TOKA
anekTponBwkymas cwia (mamee — DOJIC) wm
BHYTPCHHEE CONPOTHUBICHHE KMCTOYHUKA TOKA.
3akoH OmMma TUTS MTOJTHOU (3aMKHYTOM)
aneKTprueckoi nenu. KopoTkoe 3amMbIkaHue

DJEeKTpOHHAsl MPOBOJUMOCTh TBEPABIX METAIJIOB.
3aBUCHUMOCTh  CONPOTUBIEHUS  METAUIOB  OT
Temmeparypbl. CBEpXIIPOBOAUMOCTh

4.2.9

Onektpuueckuii Tok B  Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITy4YKOB

4.2.10

4211

[TonynpoBonnuku. CoOcTBeHHass M IpUMECHas
IIPOBOAMMOCTh TOJYNPOBOAHUKOB. CBoiicTBa p-N
nepexona. [loxynpoBoHIKOBBIE TPHOOPHI
DNEeKTpUUECKUN TOK B JNEKTPOJINTAX.
DJNEKTPOIUTHYECKAS AUCCOUALS. DIEKTPOJIN3

4.2.12

DnekTpuueckuii Tok B razax. CaMOCTOSTENbHBIA U
HECAMOCTOSTENIbHBIA  pa3psa. Pasznuynbple  TUIBI
CaMOCTOATENBHOrO paspsana. Monnus. [lnazma

4.2.13

TexHu4eckue yCcTponCTBa: aMIIEpMETpP, BOJBTMETP,
peocTar, HICTOYHUKH TOKa, JJIEKTPOHArpeBaTEIbHBIC
puoopBI, JJIEKTPOOCBETUTEIILHBIE puOopBHI,
TEPMOMETDP COINPOTUBJICHUSA, BAKYYMHBIA JHOJ,
TEPMUCTOPBI u (boTope3nucTopsl,
[IOJIYITPOBOJHUKOBBIN TMOJ, TaJIbBAHUKA

4.2.14

11 KJIACC

Kon
pa3jiena

4

Koanposepsiemoro

3JIEMEHTA

[IpakTnueckue paboThl. l3ydeHue cmemaHHOTO
COEJMHEHUS PE3UCTOPOB.

N3mepenne OJIC wucTOYHMKA TOKa M €0
BHYTPEHHETO COIIPOTUBIIEHUS. Habmonenue
AIIEKTPOJIA3A

IIpoBepsiemble 371eMeHTHI COAEPKAHNUS

OJIEKTPOMMHAMUKA

4.3

MAT'HUTHOE ITIOJIE. SJIEKTPOMAT'HUTHA S MHAY KA

43.1

ITocTostHHEIE MAaTrHUTEI. BsaumopeiicTBue
IIOCTOAHHBIX MAarHUTOB




MarnutHoe 1nosne. BeKTop MarHUTHOW MHAYKIUH.
[Ipunmun cynepno3uuuu. JIMHUM MarHUTHOH

4.32 MHAYyKIMU. KapTuHa TUHUA MarHUTHOW MHIYKIIUU
OJISI IOCTOSHHBIX MarHUTOB
MarnuTtHOe 1ose npoBoJHUKA ¢ TOKOM. Kapruna
JUHUH TOJIsl JUTMHHOTO MPSIMOTO TPOBOJHUKA H
4.3.3 3aMKHYTOTO KOJIBIIEBOTO MPOBOJIHHUKA, KATYIIKH C
TOKOM. OmbiT  Opcrena. BzaumogeiictBue
MIPOBOJTHUKOB C TOKOM
434 Cuna Amriepa, €€ MOJyJib U HalpaBJICHHUE
Cuna Jlopenna, e€ Moaynb U HalpaBJCHHUE.
4.3.5 JIBI>KEeHHE 3apsHKEHHON YacTHIbI B OJIHOPOIHOM
MarHuTHOM noJie. Pabora cunel Jlopeniia
4.3.6 SIBieHMEe 3IEKTPOMArHUTHON UHTyKIIUU
437 [ToTok BEKTOpa MArHUTHON MHIYKIIMH
438 OJAC wuHaykuumu. 3aKOH  3JIEKTPOMAarHUTHOM
e unaykuuu dapanes
Buxpesoe snexrpuyeckoe none. 31C uHAyKIUU B
4.3.9 MPOBOJIHUKE, JIBIKYIIEMCS TIOCTYINAaTEIbHO B
OJIHOPOJHOM MarHUTHOM II0JIe
4.3.10 [TpaBuno Jlenma
4311 WuayktuBHOoCTh. SBnenue camounaykiuu. J/C
o CaMOWHTYKIIUH
4.3.12 OHeprust MarHUTHOTO TOJISl KaTyIIKH C TOKOM
4.3.13 DNEeKTPOMarHuTHOE TOJIe
TexHuuecKkue yCTpOMCTBa: MOCTOSHHBIE MAarHUTBHI,
4.3.14 AJIEKTPOMArHuThl, IEKTPOABUTaTENb, YCKOPUTEIH
AIIEMEHTAPHBIX YaCTHII, MHAYKIIMOHHAS TeYb
[IpakTnueckue paboTbl. M3ydyeHue MarHUTHOTO
MOJIsl KaTyuIku ¢ TOKOM. MccinenoBanue aencTBus
4.3.15 MOCTOSIHHOTO MarHuTa Ha pPaMKy C TOKOM.

HccnegoBanue SABJICHUSA BHCKTpOMaFHHTHOﬁ

WHIYKITHH
5 KOJIEBAHUA 1 BOJIHBI
MEXAHUYECKUE U 3JIEKTPOMATHUTHBIE KOJIEFAHUA
KonebarensHast cucrema. CBoOOqHBIE KOI€OaHMS.
51.1 INapmonnueckne xonebanus. Ilepuon, dacrtora,
5.1 aMILTUTYAa U ¢a3a KojaeOaHmi
5.1.2 [IpyxuHHBIA MaITHUK. MaTeMaTHYECKUH MasSTHUK
513 YpaBHeHue rapMOHUYECKUX KoJIeOaHuH.

Kunemarnueckoeu JUHaAMHUYCCKOC OIIMCAaHUC




5.2

KOJIE0ATEIBbHOTO ABVKECHUS

[IpeBpamieHue SHEpruM IpU TAPMOHUYECKUX
Konebanusax. CBsA3p  aMIIUTYyABl  KoJeOaHWH

>14 MCXO/JHOW BEJIMUKMHBI C aMIUIMTYAAaMU KOJeOaHuit
€€ CKOpPOCTU U YCKOPEHUS
KonebaTenpHbIit KOHTYD. CBoOoanbIe
AIIEKTPOMArHUTHBIE KOJNEOAHUS B  HICATHHOM

5.15 KoJIe0aTenbHOM  KOHTYype. AHAJIOTHUS — MEXIY
MEXaHUYECKUMHU u ANIEKTPOMArHUTHBIMU
konebanusmu. Popmyna Tomcona

516 3aKOH COXpaHEHUs DJSHEPIUU B  HACATHHOM

KoJIe0aTeIbHOM KOHTYPC

BrinyxieHHbIE MeXaHUYECKUE KoJieOaHusl.
5.1.7 Pesonanc. Pe3onancHass kpuBasi. BbIHyXIeHHBIE
3JIEKTPOMAarHUTHBIC KOJICOaHM.

[lepemennsblii Tok. CHHYCOUJAIbHbBIN TIEPEMEHHBIN

5.1.8
TOK.
519 MOIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYAHOE U
o JIEHCTBYIOIIIEE 3HAYEHHE CUIIBI TOKA U HAIIPSKECHUSI
Tpanchopmarop. IlpousBoacTtBo, mepemada U
notpebieH#e IIEKTPHUYECKOMH SHEPTHH.
51,10 DKOJIIOTHYECKHE  PUCKH  TIPH  TPOM3BOJCTBE
o 3JIEKTPUYECKOM SHEPIHH. Kynesrypa
UCIIOJIB30BAHUsSI DJIEKTPOIHEPTUH B MOBCEIHEBHOM
JKU3HU
5111 Texnuyeckue YCTpOMCTBA: celicmorpad,
o SIIEKTPUUYECKHIA 3BOHOK, JIMHUHU JJIEKTpOTiepe1ad
[IpakTryecKkue paboThL. HccnenoBanue
3aBHCHMOCTH [IEPHO/Ia MAITbIX KOJIeOaH il Tpy3a Ha
£ 112 HUTH OT JUIMHBI HHTH W  MacChl TIpy3a.

HccnegoBanue NEpEMCHHOTO TOKa B MLCIIKU U3
IMOCJIEIOBATEIbHO COSIMHEHHBIX KOHACHCATOpa,
KaTylIKHU U pE3uCTOpPa

MEXAHUWYECKHUE U SJIEKTPOMATI'HUTHBIE BOJIHbBI

MexaHnunveckue BOJTHBI, YCIOBUS

591 pacrpoCcTpaHeHHS. [Mepuog. CkopocTb

o pacIpoCTpaHeHus U JUIMHA BOJHLL [lonepeynsie u
MPOJIOJIbHBIC BOJTHBI

5.2.2 Wutepdepennys u audpaxius MEXaHHIeCKUX BOJIH

593 3Byk. CkopocTh 3ByKa. [']poMKOCTh 3ByKa. BricoTa

ToHa. TemOp 3ByKa

5.2.4 DJIEKTPOMarHUTHBIC BOJHBI. Y CIIOBUS W3ITyYCHHS




AJIEKTPOMArHUTHBIX BOJIH. B3auMmHas opueHTalus
BeKTOpoB E, B 1 v B 3JeKTpOMaruuTHoOil BOJIHE B
BaKyyMe

5.25

CBolicTBa 3JEKTPOMAarHUTHBIX BOJIH: OTPa)XCHHE,
IIPEJIOMJIEHUE, MOJISIpU3aLus, Tudpakuus,
uHTepdepeHiys. CKOPOCTh  AIIEKTPOMArHUTHBIX
BOJIH

5.2.6

5.2.7

5.2.8

Illxana »smeKTpOMarHUTHBIX BOJH. lIpumenenue
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

[IpuHIMIIBL  pagKOCBs3U U TCICBUJICHHS.
Pannonokanus. DIEKTpOMarHWUTHOE 3arpsA3HEHUE
OKpYXKaromiei cpebl

Texuuueckue yCTpOiicTBa: MY3bIKaJIbHbBIE
WHCTPYMEHTBI, YJIbTPa3BYKOBasg JHArHOCTUKA B
TeXHUKE W MEIMIHMHE, paaap, paguoNnpUEéMHUK,
TeJIeBU30p, aHTeHHa, Tenedon, CBY-neun

5.3

OIITUKA

531

5.3.2

[IpsmonuHeitHOe  pacmpocTpaHeHHE CBeTa B
oaHoOpoaHOM cpene. JIyd cBerta

OtpakeHue cBeTa. 3aKOHBI OTPAKEHHSI CBETA.
[TocTpoeHue n300paxeHuii B MIOCKOM 3epKae

5.3.3

[Ipenomnenue cBera. 3aKOHBI IIPEIOMIICHUS CBETA.
AOGCOIOTHBIN MOKa3aTesb NPeIoMIICHHS

5.34

5.35

ITonHoe BHyTpeHHee oTpaxenue. IlpenenbHbin
YTOJI OJTHOT'O BHYTPEHHETO OTPAXKEHUS

I[I/ICHepCI/IH cBeta. CIIOKHEIN cocTaB 0eJIoro cBeTa.

[IBer

5.3.6

Cobuparorue M paccevBarolIve JUH3BL. TOHKas
nrH3a. POKYCHOE pacCTOSIHUE W ONTHUYECKas CHUJIa
ToHKOM JuH3bI. [locTpoenune u300paxkeHUl B
coOMparoIMX U pacceuBaroux JuH3ax. Popmyna
TOHKOM JIMH3EL. Y BelIMUEHHUE, TaBaeMOE JINH301

5.3.7

5.3.8

IIpenenst IIPUMEHUMOCTH F€OMETPHUYECKON
ONTHUKH

Wntepdepenius cBera. KorepeHTHbIE HCTOYHHUKH.
VYcnoBus HaOI01eHus MaKCHMYyMOB u
MUHHUMYMOB B HMHTEP(PEPEHIIMOHHON KapTHHE OT
JBYX CHH(a3HBIX KOTEPEHTHBIX HCTOYHUKOB

5.3.9

Hudpakuus cBera. JudpakuuoHHas pemeTka.
YcnoBue HaOMIOACHUS TTIAaBHBIX MAaKCUMYMOB IIPH
NaJeHUd  MOHOXPOMAaTH4YEeCKOr0  CBeTa  Ha
I (paKIMOHHYIO PEeETKY




5.3.10 [Tonstpuszanus ceera

Texuuueckue yCTpOICTBA: OYKH, nyna,
5311 ¢doroanmapar, MPOCKIIMOHHBIN amnmapar,
h MHKDPOCKOII, TEJIECKOI, BOJIOKOHHAss  OIITHKa,

TU(PaKIMOHHAS PEHIETKA, TTOISIPOUT

[Ipaktnueckue paboTel. M3mepeHue mokazaTens
5312 MPEJIOMIICHUS. Hccnenosanune CBOICTB
h n300paxkeHuii B muH3ax. HalOroqeHue aucnepcun

cBeTa
DJIEMEHTHI CIIELIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

I'pannns IIPUMEHUMOCTH KJIACCMYECKOU
6.1 MexaHuku. IlocTtynaTel TeOpuM OTHOCHUTEIBHOCTH:
' WHBAPUAHTHOCTb MOIYJISI CKOPOCTHM CBE€Ta B

BAaKyyMe, IPUHIUIT OTHOCUTEIbHOCTH DUHIITEHA

6.2 OTHOCHUTEIBHOCTH OJIHOBPEMEHHOCTH.
' 3ame]yIeHre BpEMEHH U COKpAILlEHUE JJTUHBI

6.3 DHeprus U UMITYJIbC CBOOOIHOM YaCTHIIBI

CBsi3b  Macchl € DOHEPruedl ©  HUMITYJIBCOM
6.4 CBOOOJIHOM YaCTHIIbl. DHEPrUsi MOKOS CBOOOIHOM
YaCTHIbI

7.1

KBAHTOBAS ®U3UKA
BJIEMEHTBI KBAHTOBOI OIITUKH

®otonsl. @Dopmyna I[lmaHka CBSI3M SHEPrUHA
7.1.1 ¢boToHa C €ro 4acToToW. DHEPrusi U HUMITYJIbC
dboTtona

OTtxkpeiTHE U UccaenoBanue Gorodpdexra. OnbITH

7.12
A.T'. CroneroBa. 3akoHs! hoTodddexTa

VpaBHeHnue OuHIITeHHa 118 doTodddexTa.

7.1.3
«Kpacnas rpanuna» gorospdexra

7.1.4 Hasnenue cera. OnbiTel [1.H. JIeGeneBa

7.15 XUMHAYECKOE IEUCTBUE CBETA

716 Texauveckue YCTpOWCTBA: (hoTodIeMeHT,
o dboTogaTuuk, comHeYHas OaTapesi, CBETOANO]]

7.2

CTPOEHUE ATOMA

Monens aroma Tomcona. OnbiTel Pesepdopaa o
721 HCCIIEIOBaHMIO CTpOoeHMsI aToma. [1nanerapHas
MO/JIeJNIb aToMa

[Tocrynatet bopa. W3nydyenwe wu morjomieHue
799 (GOTOHOB TpU MEpexo/ie aToMa ¢ OJAHOIO YpPOBHS
o SHepruM Ha Jpyroil. Buniel crekrpoB. CrekTp

YPOBHEW 3HEPrUH aToMa BOAOpOAa




7.2.3

BosiHoBBIE CcBoOMcTBa yactul. BonHbl ne bporns.
Kopnyckynsipao-BoiHOBOM ayanusm. udpakmus
3JIEKTPOHOB Ha KpHUCTAJIIaX

724

7.2.5

7.2.6

CrioHTaHHOE u BBIHYXKICHHOC H3JTYy4YCHUC.
VY CTpoiicTBO M IPUHIIKI PabOTHI JTa3epa

TexHuueckue yCTpOMCTBA: CHEKTPAJIbHBIA aHAIN3
(cTieKTpOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTEP
[TpakTuueckue paboTHI. Hab6mronenue
JUHENYaToro crekrpa

7.3

7.3.1

ATOMHOE A1PO

Mertobl HaAOIIOIECHUS u pPETHCTpaLUH
AJIEMEHTAPHBIX YaCTHII

7.3.2

OtkpeiTre paguoakTuBHOCTH. OnBITHI Pe3epdopaa
[0 ONpEAENEHUI0 COCTaBa  PaJUOAKTHUBHOTO
u3nyuenus. CBoiictBa anb(a-, Oera-, ramma-
u3NyyeHus. BnusHue paguoakTUBHOCTH HA KUBBIC
OpraHU3MBI

7.3.3

OtkpeiTe TpoTOHA U HeWTpoHa. HykioHHas
Monenb siapa [eizenOepra — MBaHeHko. 3apsa
anpa. Maccooe uncio sapa. M3oTomnst

7.3.4

Anbda-pacniaf. DJIEKTPOHHBIM M TO3UTPOHHBIN
Oeta-pacma. lNamma-uznyuenue. 3akoH
paInMoaKTUBHOTO pacrajia

7.3.5

7.3.6

DHeprus CBsI3U HYKIOHOB B siipe. SIIepHbBIE CUJIBL.
HedexT macchl anpa

f{nepHHe PCaKIuu. Z[eJ'ICHI/IC " CUHTE3 AACP

7.3.7

7.3.8

7.3.9

Anepubii  peaktop. TepMosimepHsIi  CHHTES.
[TpoGiieMbl U MEPCHEKTUBBI SAEPHON IHEPIETUKH.
DKOJIOTMYECKUE aCIEKTHI AEPHON SHEPTETUKHU

OneMeHTapHble YacTullbl. OTKpPBITUE IO3UTPOHA.
OyHIaMEHTAIbHBIE B3aUMOJAECHCTBUS
TexHuueckue yCTpOMCTBA: JI03UMETp, Kamepa
Bunbcona, siiepHbIil peakTop, aToMHas 6oM0Oa

7.3.10

[IpakTueckue pabotel. HccnenoBaHue TpeKoB
yacTull (110 rOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bunx 3Bé3qHoro HeOa. Co3Besnus, sipkue 3BE3NBI,
IIJIaHCTHI, X BUAUMOC IBUKCHUC

8.2

Conueunast cucrema. IlnmaHeTsl 3eMHOW TpyNIIbI.
[InaHeThI-TUTaHTBl U MX CHYTHHUKH, KapjIUKOBBIE
manetsl. Manbie Tena CoTHEeYHON CUCTEMBI




8.3

Connue, ¢orochepa u armochepa. ConHeuHas
aKTHBHOCTh

8.4

8.5

8.6

8.7

8.8

HcTtounuk sHeprun CosiHIA U 3BE3]

3BE3/MbI, UX OCHOBHBIC XapaKTEPUCTHUKH: Macca,
CBETHMOCTb, paauyc, TeMIieparypa, X
B3aUMOCBsI3b. JlmarpaMmMa «CreKTpaabHbIN Kacc —
CBETHUMOCTD). 3BE3 bl [JIaBHOU
IOCIICIOBATEIIFHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTDY ISt 3BE3 rJaBHOHU
IIOCJICIOBATCIIBHOCTH

Buytpennee crpoenue 3BE3n. CoBpeMEHHBIE
MPEJICTABICHUS O TMPOMCXOXKICHUU W SBOJIIOLMH
Couaiia 1 3831, DTaribl )KU3HU 3BE3]I

Mneunsnii Ilyts — nama ['anaktuka. CnupanbHas
cTpykTypa ['anakTuku, pacnpenencHue 3B€31, rasa
n neum. llonoxkenue u nwxkenue CosHua B
INanaktuke. [lnockas u chepruyeckas MoJCUCTEMBI
l"amakTkn

Tunel ramaktuk. PanuoranakTMKu W KBas3aphl.
UYEpHble AbIPBI B Apax ralakTUK

8.9

Bcenennas. Pacmupenue Bceenennoil.  3akoH
Xabb6mna. Pa3zderanue ranaktuk. Bo3pact u paguyc
Bcenennon, teopus bonbimoro B3peiBa. Mogmens
«ropsuer BeenenHoi». PennkroBoe nsnyueHue

8.10

MacmrabHas CTPYKTypa Bcenennoit.
MeraraiakTuka. Hepeménnbie po0JIEMbI
aCTPOHOMUU




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

Koxa

NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOEHMUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpamMMbl CpeIHEro 001ero
oOpa3oBaHus

1

ChopmupoBaHHOCTE YMEHHMH pacro3HaBaTh (DHU3HUECKUE SIBICHUS

(Hpoueccm) H OOBICHATH UX HA OCHOBE HN3YYCHHBIX 3aKOHOB

BJIaIIeHI/Ie OCHOBOIIOJIararomumMun (1)I/ISI/II-IGCKI/IMI/I IIOHATUAMHA n

BCIIMYNHAMHU, XapAKTCPU3YIOIIUMHU (1)I/I3I/I‘IGCKI/IG IMpOICCChI

ChopMHUpOBaHHOCTh YMEHHH MNPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJICKYJISIPHOM busuku u TEPMOJIMHAMHUKH,
ANEKTPOJAMHAMUKH, KBAaHTOBOW (DM3HWKHU I aHAIHM3a M OOBSICHEHHS
SBJICHU MUKPOMHpA, MaKpOMHpa U MEraMupa, pa3jinyaTh YCIOBHSI
(rpanubl, 006JaCTH) MPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB, IOHUMATh
BceoOmuit xapakrep (yHIaMEHTAIbHBIX 3aKOHOB M OTPAaHMYEHHOCTH
WCIOJIb30BAHUS YaCTHBIX 3aKOHOB, aHAIM3HPOBATh (DU3UUECKHE
MPOIIECChI,  WCTOJB3yS  OCHOBHBIC  TIOJIOKEHUS,  3aKOHBI M|

3aKOHOMCPHOCTHU

CpopMHUpPOBAaHHOCTH YMEHHS pa3inyaTh yCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYEeCKUX TeNl U MPOIECCOB (SBICHUIN)

ChopMupoBaHHOCTh yMEHHUS peliaTh pacuéTHBIE 3aqadyd C SBHO
3aJJaHHOM W HESIBHO 3aJaHHOW (M3MUYECKON MOJAENbI0: HA OCHOBAHHH
aHajM3a yCJIOBHsS BbIOMpaTh (U3WYECKHE MOCIH, OTBEYAIOIINe
TpeOOBaHUAM 3a/1a4H, TPUMEHATH (DOPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH
M TOCTynaThl  (PU3MYECKHMX  TEOpHMd  TPU  HCIOIH30BAHHUH
MaTeMaTUYECKUX METOJIOB PEIICHHsS 3a/iay, IPOBOJIUTH PACUYETHI HA
OCHOBAaHWHM WMEIONIUXCS JaHHBIX, aHAIM3WPOBATh pE3YyJIbTaThl U
KOPPEKTUPOBaTh  METOJBI  peHmIeHUuss ¢  Y4E€TOM  TOJYyYEeHHBIX

pe3yabTaToOB

Pemarp kadecTBeHHbIE 3ajaud, TpPeOyrOIIMe NMPUMEHEHHs] 3HAHUN U3
pasHbIX pa3/esoB IIKOJIBHOTO Kypca (M3MKH, a TakkKe HHTETpaluu
3HAHMUW W3 JpYrMX MPEIMETOB €CTECTBEHHOHAYYHOIO IIMKJa:
BBICTPAaMBaTh JIOTMYECKYI0 LEMOYKY pPAacCyXIECHUH C ONOpoH Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘IGCKI/IG SIBJIICHUSA




Bnanenue OCHOBHBIMHU MEeTOoAaMH Hay4HOTO MO3HAHUS,
UCTOJB3yeMbIMU B (U3UKE: MPOBOIUTH TMpPSMBIE U KOCBEHHBIC
u3MepeHus: (U3MUECKUX BEJIUYUH, BBIOMpPAs ONTUMAJbHBIA CHOCOO
W3MEPEHUS U UCIIOJb3Ysl U3BECTHBIE METOJbl OLEHKH MOTPEHIHOCTEN
U3MEPEHUH, IMPOBOAUTH HCCIEJOBAHUE 3aBUCHUMOCTEH (U3NIECKUX
BEIMYMH C HCIOJb30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4E€HHBIE Pe3yJIbTaThl, UCIONb3Ys (pU3UUECKHEe TEOPUH, 3aKOHBI U
MOHSTHSL, U JIeJaTh BBIBOABI; COOIOIATh IpaBuia OE30MacHOTo Tpyda
[IpU MIPOBEACHUH HCCIEIOBAHUN B PaMKax Yy4eOHOIO HSKCHEpUMEHTa U
y4e0HO-UCCIIE0BATENbCKON  JIEATEIbHOCTH C  HCIIOJIb30BAaHUEM
UU(POBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W J1aOOpaTOPHOTO

o0opyaoBaHus

ChopmupoBaHHOCTH ~ yMEHMIl  aHaIW3UpOBaTh W OILICHUBATH
MOCJIEeICTBHS OBITOBOM M MPOW3BOJICTBEHHOM NIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOW C (PM3MYECKUMH TPOIECCAMH, C TMO3HMIUN IKOJOTHUECKOU
0€e30I1aCHOCTH; MpeCTaBICHUI o palOHAIBHOM
MPUPOJIONOIb30BaHUM, a  TakkKe  Pa3yMHOM  HCIOJIb30BAHHUU
JOCTMKCHUM HAyKH M TEXHOJIOTMW JUIA JaJbHEWILIEr0 pPa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA

10

OBnazneHue pa3nuuHbIMH croco0amMu  paboTel ¢  uHGpOpManuen
¢u3nueckoro  coaepkKaHWs €  HCIOJIb30BAaHHUEM  COBPEMEHHBIX
MH(GOPMAIIMOHHBIX TEXHOJOTHH; pa3BUTHE YMEHUH KPUTHYECKOTO

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

ChopmupoBaHHOCTH ~ YMEHUH  NPUMEHSATH  OCHOBOMOJATAOIINe
ACTPOHOMMUYECKHE TOHATHS, TEOPUM M 3aKOHBl Ui aHaau3a u
00BsACHEHHUST (PU3MUECKUX TPOIIECCOB, MPOUCXOIAIINX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXKTAUIAKTUYECKON Cpeae; JBUKEHHS

HeOECHBIX TEJI, DBOJIOLUHY 3BE€311 1 Beenennon

IHNEPEYEHDB 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA EI'D

IO ®U3UKE




Kon
pasnena/rem
bl

Kon
IJIEMEHT
a

IIpoBepsieMblii 3JIEMEHT COAECPKAHUS

1.1

111

MEXAHHWKA
KMHEMATHKA

MexaHndeckoe JABHXKCHUC. OTHOCHUTEIBLHOCTD MEXaHHUYCCKOI'O

nBrkenna. Cucrema orcyéra

1.1.2

1.13

114

MarepuasbHas TOUKaA.

il | TpacKTopHA
E& pammyc-BeKTop:
F(r)=(x(e) Me ) =(0)), njoAr

TpaeKTopIIs,

LY

TepeMellleHIe:
AF =7 () -7 (t)=ry -1 = x
= (Ax, Ay, Az),

ot

IIYTE.
CloxkeHIIe mepeMeIeHHil:

N, =05, +

CKOpOCTL MaTepI/IaJILHOfI TOYKH:

_ A7
L= —-
At

J— -.r=
== (v,0).

Ar—0

Ax , ) .
v, =— =X,. aQHAJOTHYHO v =Yy, U.=Z/
At :

CoxeHHe CKopocTeil: ¢, =0, + 0, -

Brrunciaenue NEpEeMCIICHUA U ITYTU MaTCpHaHBHOﬁ TOYKHU ITPU

MIPSMOJIMHEHHOM JBMKCHHH BJIOJIb OCH X TI0 TpauKy 3aBUCHUMOCTH
Ux(t)

- ~ AD _,
VCKOpeHIe MaTepHanbHOI TOIKIL: d = &—L =u/'=(a,.a,.a,
I lar—o )

u_ p - i
a =—" =(u,),". aganorIHO a, = (v, ), a.=(v. ).
A0 - o

1.1.5

PaBHOMEpHOE NPAMOIIMHENHOE ABUKEHUE:




x(t) = xg + Voxt

U (t) — vgy = const

PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE ABUKECHUE:!

x(t)=x,+ U, r+H*'r
- o ox" T T N

e

v (t)=uvu, +at

1.16
a, = const
225 .
UE.T U.l'r __HI[‘L-‘ "Ll]
v, +U
. ) _17%
HPII JBIDKESHINI B OTHOM HAIIPABICHHI IIVIE S = T r
CBobOoaHOe magieHue. Y cKkopeHrne CBOOOHOTO TIaICHUS.
Vi l§ ﬁo
Yo o
(0] Xo ‘:
JIBr>xeHue Tesa, OpOIIeHHOTO MO YIJIOM 0 K TOPU30HTY:
1.1.7
[.r{r} =X, +U,f=x +tUcosa-f
£ . 2
1,1'{?} =V, t Uyt + & =V, T U,sina- r— 2
’ 2 2
v (f)=v, =v,cosu
v.(t)=v,, +gt=u,sina—gr
g,=0
g, =—g= const
KpuBonuneiiHoe nBuxeHne. [[BrkeHne MaTepruaibHON TOUKH IO
OKPYXHOCTH.
VYrnoBas 1 TuHENHHas CKOPOCTh TOUKH:
v = wR
1.1.8
[Ipu paBHOMEPHOM JBUKEHUU TOUKHU MO OKPYKHOCTU
2
W =—=2mv

T




. LleHTpOCTpeMUTENBHOE YCKOPEHUE TOUKH:

[TonHOE yCcKOpEeHHE MaTepUaIbHONU TOUKH

TBépnoe Teno. IlocTynarenbHOe U BpallaTesIbHOE JBUKEHUE TBEPAOTO

1.1.9
Tea
1.2 JANMHAMUKA
121 HNuepumansubie cucteMbl oTcuéra. [lepsoiii 3akon Hptotona. [IpuHnmn
OTHOCHUTEIbHOCTH | anuiies
Macca tena. ITOTHOCTE BeliecTBa:
m
P=y
1.2.2
Cuna. [TpuHIIUT CyTIepIIO3UIIMH CUJT:
1.2.3 > > ”
FpaBHo,aeFICTB = Fl + F2+' "
BTopoii 3akon HetoTona: nist matepuanbHoit Touku B UCO
F1 = ma1
124 -
Ap = FAt
npu
F = const
{3
F, Fy
Tperuii 3akoH HproTOHA /111 MaT€pUaibHbBIX TOUYEK:
1.2.5 S
Fi; = —Fy
3aKOH BCEMHUPHOT'O TATOTEHUS: CUJIbI MPUTSKEHUS MEXKIY TOUCUHBIMU
MaccaMHU PaBHBI
1.2.6 p
mim,
F=G

R2




Cuita TSKeCTH. HCHTp TSKECTH TeJla. 3aBUCUMOCTh CHJIBI TSKECTH OT

BBICOTHI N HaJl TOBEPXHOCTHIO TUIaHETHI pagunycom RO:

GMm
mg=—-—
9= (Re + 1)
Cuna ynpyrocrtu. 3akoH ['yka:
127 Fx = —kx
Cuia tpenusi. Cyxoe TpeHue.
Cuiia TpeHus CKOJIbKCHUSI:
Frp = uN
1.2.8
.Cuna TpeHus MmoKos:
FEp < pN
Koadpdunuent tpenus
[laBienue:
i
p=—
12.9 S
CTATHUKA
l
F
131
MOMEHT CHITBI OTHOCUTEIHFHO OCH BpAIICHUS:
IM| = Fl, roe | — miiedo cuitbl  FOTHOCHTENBEHO OCH, IPOXOISILIEH Yepes3
touky O mepreHIuKYISIPHO PUCYHKY
Lentp macc tena. LleHTp Macc cucTeMbl MaTepHalbHBIX TOUEK:
132 _) _ m11”1 +1’n21”2+...

T,
frt my + my+...




B onHOpOaHOM 10OJI€E TSXKECTH
(g = const)

HEHTP MacCC TCJIa COBIMAAACT C €ro HCHTPOM TAKCCTH

VYcnous paBHoBecus TBEporo tena B MCO:

133 (M, +M,+...=0
\U:"l +Fy+...=0
1.34 3axoH [lackans
JlaBnenue B xKuAKOCTH, nokoseics B UCO:
1.35 —
P =Po +pgh
3akoH Apxumena:
136 Fapx= ;PBbITeCH ,ECIIM TeNo U KuAKocTh okositcsi B UCO, T
Fapx = PGVisrrecu Y CTIOBHE TIJIABAHHS TEI
14 3AKOHbBI COXPAHEHUA B MEXAHUKE
NMnynsc MaTepuaibHOM TOUKU:
141 - -
p=mv
Nmmnynec cucremsl Tei:
1.4.2 A
p=p; +tp+..
3aKOH U3MEHEHHS U COXPAHEHHS UMITYJIbCA:
B I/ICO Ap = A(pl + p2+ . ) = FlBHeH.[HAt + FZBHELLIHAt-l_' ,
143 > A
B UCO , ecm Ap = A(p; + po+...) =0, eciu
Fignemn + Fopuenn - - - = OPeakTuBHOE ABUKEHUE
F
144 ‘:(i<.
A X
PaboTa cuitbl Ha MaIOM TIepeMeIIeHUH:
A= |lf'||lj.f| -cos u=F,_-Ax
‘/\(E
145 .
D

MoIHOCTE CHJIBI:




C€CJIN 3a BpCMs At pa60Ta CHJIbI UBMECHACTCA HA, TO MOIIHOCTH CUJIBI

AA

Aty s

P =F-vu-coso

Kunernueckas OHEpIUiA MaTCpI/IaJII)HOI;'I TOYKH:

14

E = —_— = —
1.4.6 2 om
3aK0H U3MEHEHUS KUHETHYECKON SHCEPTHUU CUCTEMbI MAaTCPUAJIbHBIX

toyek: B UCO AExun = Al + A2 + ...

2 2

mv

[TorenmanpHas 3Heprus:
JUTSl TOTEHLIMAJIBHBIX CHJT

A12 = Ell‘[OTeHL[ - EZHOTeHu_: AEHOTeHu

147 JloTreHuuanbHas 3HEPTUS MATEPUAITIBHON TOYKHU B OJHOPOJHOM I10JI€

TSIOKCCTU.:
El'[OTeHL[ =mg h

[ToTenumanpHas 3HEpPrUs ynpyro AeGopMuUpoOBaHHOIO TeNa:

kx?
EHOTeHu = T

3aKoH U3MEHEHUS U COXpaHCHU MeXaHU4eCKOou OHEPTHUHU:
Euex = Exin T Enoresn-
148 B IICO AEyex = Ascex senoremn. cum,
B HCO AE, ez = 0. eCI Agcex gemoresn. cax = 0

1.5 MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

lNapmonmueckue xonebaHuss MaTepUATbLHOM TOYKUA. AMILTUTYA U ¢a3a
koyreOanmii. KnHeMaTndeckoe onucaHue:
w(f) = Asin| @t +o, ),
v (=x'.
151 a(f=(v, ), =—e'xf) =a +o'x=0,
/i€ X - CMEIIEHHE U3 PABHOBECHSI.
JnHaMmudyeckoe onrcaHue:

ma, = —kx;rne k = Mmw?. DTO 3HAYUT, YTO

E, = —kx.




1.5.2

153

154

155

2.1

DHepreTudyeckoe OnucaHue (3aKOH COXpaHEHUS MEXaHHYeCKOH
SHEPTHH):

-~

nUJrE_rm{jm_k& _

2 2 2 2

CBs3b AMILIIUTY 1bI KoJIeOaHui CMCUICHUA MaTCpI/IaJII)HOI;'I TOYKH C

aMIUTUTYJaMU KoJieOaHU| €€ CKOPOCTH M yCKOPCHHUS:

Upe =04, @ =4

[Tepuona u yacTora KoJIeOaHUI:

2 1

Hepnon MaJIbIX CBO60I[HBIX KoJIEOAHHMH MaTEMAaTHYECKOI'O0 MasATHHKA:

T=2.‘[\{I
g

Hepnoz[ CBO6OI[HBIX KoJIEOaHMH MPY>KUHHOI'O MasdTHHUKA:

m
T=2n|—

k

BBIHY)KI[GHHLIC koJieOanus. Pesonanc. Pe3onancHas KpHuBas

[Tonepeunsle ¥ nponosibHbIE BOJIHBL. CKOPOCTh pacHpOCTPAHEHUS U

JJINHA BOJIHBI:

Wntepdepennys u audpaxiyst BOJIH

3Byk. CKOpOCTBh 3ByKa
MOJIEKVYJISIPHASA ®U3UKA. TEPMOJJMHAMUKA
MOJIEKYJISIPHA S ®U3UKA

2.1.1

v=—

Mopenn crpoeHuss raszoB, JKHIKOcTed H TBEpAbIX Ten. Ilycte
TepMOJMHAMHUYecKast cuctema (Teno) cocTouT u3 N  0oAMHAKOBBIX

MOJICKYIJI. TOF)Ia KOJIMYCECTBO BCIICCTBA

N m
=—,r11ae N
Ny w’ e Na




—4uciio ABOrajipo, M — Macca CUCTEMBI (Tena),
U— MOJISIpHAsI Macca BeIIeCTBa

2.1.2 TemoBoe ABUYKEHHUE aTOMOB M MOJIEKYJI BEIIECTBA
2.1.3 B3aumoneiicTBrue yacTuil BeliecTBa

2.14 Huddysus. bpoyHoBckoe ABIKEHHE

2.15 Mopenb uneansuoro raza 8 MKT

CBs13p Mexay JaBJIIEHUEM U CpeJHEH KHHETUYECKOW »sHepruei
IIOCTYIIATEJIBHOTO TEIUIOBOIO JBMIKCHMS MOJEKYJ HAEAIBbHOIO rasa

(ocnoBHOE ypaBHeHue MKT):

‘myt) 2 —
< |=Zn-g__
2 3 )

1
=—mny- =
B 3

It -

1_2
3

———

2.1.6

rre m0 — macca OTHON MOJIEKYJIbI,
N
n=—
V

- KOHIIEHTPAIUS MOJICKYJT

2.1.7 AOcomoTHas Temmieparypa: T =t+273K

CBsi3p TeMIepaTypbl Traza €O CpeJHeH KHWHETUYECKOW DHepruei

MOCTYIATCIIbHOI'O TCIIJIOBOT'O ABWKCHUS €I'0 MOJICKYJIL:
2.1.8

—
g =|—¢ :Ek]‘“
V2 2

2.19 VYpaBuenue p = nkT
Mopenb ueanbHOro ra3a B TEpMOJAUHAMHUKE:
| VpaBrerse Mermereena — KianeHpora
| BEIpecKEeHHe U1 BHYTPEHHEH 3HEPIHH
VpaBHeHne Meneneepa — KnanefipoHa (IpHMeHHMEIE (OPMEI

3AIIHCII):

m o _ =pRT
2110 pV—ERT—vRT NkT, p .

BripaxkeHNe U1 BHYTPeHHeil 3HepPITII 0JHOATOMHOIO IIeaTbHOTO
ra3a (ImpHMeHIMbIe (POPMET 3aIIICH):

U=2vRT =3 NkT =3 ™ RT =ve T =3 p¥
2 2 i 2




3akoH /lanbTOHA 17151 JABJICHUSI CMECH Pa3pEeKEHHBIX Ta30B:

2141 P =p1+ D2t
N3omnporneccrl B pa3pekeHHOM ra3e ¢ MOCTOSHHBIM YUCJIOM MoJiekya N
(C IOCTOSTHHBIM KOJHMUYECTBOM BEILECTBA V):
m3orepMma (T = const): pV = const
nuzoxopa (V = const): ? = const
n3obapa (p = const): % = const.
2.1.12 I'padmaeckoe npencrapnenue nzonporeccos Ha pV-, pT-u VT-
JrarpamMMax.
OO0ObeIMHEHHBINA Ta30BbIH 3aKOH:
pV
T = const
JUISL IOCTOSIHHOTO KOJIMYECTBA BEIIECTBA V.
Hacepimennbsle ¥ HEHACHIICHHBIC Mapbl. KadecTBeHHAss 3aBUCHMOCTH
2.1.13 IUIOTHOCTU M JIaBJICHHS HACHIIMIEHHOTO TMapa OT TeMIepaTyphl, HX
HE33aBHCHMOCTh OT 00BhEMa HACKIIIIEHHOTO Mmapa
BnaxnocTs BO3ayXa.
OTtHocuTeNbHAS BIAKHOCTH!
2114 5o P praa(D
B Phacbimnapa (T) B pHaCblmnapa(T)
9115 HN3MeHeHue arperaTHbIX COCTOSIHMM — BEIIECTBA: HUCIAPEHUE U
o KOHJICHCAIIMsI, KUTIEHUE )KUJIKOCTH
W3meHeHne arperatHbIX COCTOSHUW  BEIIECTBA: IJIAaBJICHHE U
2.1.16
KPUCTAILTU3AITAS
2.1.17 [IpeobpazoBanue 3HEprun B (Ha30BBIX MEPEX0ax
2.2 TEPMO/IMHAMUKA
2.2.1 TemoBoe paBHOBECHE U TEMIIEpATypa
2.2.2 BuyTpenHss sHeprus
293 Tennmonepenaua kak crnoco0d W3MEHEHUsT BHYTpEHHEH sHepruu Oe3
o coBepiieHus padoThl. KOHBEKIHSI, TETUIONTPOBOHOCTD, H3JTyUICHUE
KonnyecTBo TEMIOTHI.
224 VY nenbHas TEIIOEMKOCTD BEILECTBA C:
Q = cmAT
2.2.5 VY nenwpHas Temnora nmapooodpazosanus L: Q = Lm.




3.1

VY aenpHas TemioTa miasiacHus A: Q = Am.

VY aenpHas TemioTa cropaHus Toruaa : Q = gm

DnemeHTapHas paboTa B TEpMOJAMHAMHUKE:

2.2.6 A = pAV
Boruncnenue pabotsl 1o rpaduky npoiecca Ha pV-auarpamme
IIepBblil 3aKOH TEPMOAVMHAMUKH:
Q12 =AUz + A1 = (U = Uy) + Ay,

2.2.7

Annabara:

Q12 = 0= A1, = (U; = Uz) = AUy,

2.2.8 BTtopoii 3akon TepmoanHamuky. HeobpaTumelie mporiecchl

[Tpuniune! gerictBus TeraoBbix MamuH. KIT:

_I_]:Aﬂ]:l;ﬂ:ﬂ[ =‘-—H-'iI‘p_|‘-}LDJ'[| |-._oxu_'r|:|
Makcumansnoe 31auenue KII/. ukn Kapno:
T.. —-T. T
2.2.10 Max N =Ngg, = ————=1-_22
T T

VYpaBHeHUE TEIIOBOTO OalaHca:

2.2.11
Q1+ Q2+ Q3+

OJIEKTPOAMMHAMUKA

OJIEKTPUYECKOE I1OJIE

DnekTpu3anus Ten U €€ NposiBIICHUs. DIeKTpUUecKui 3apsia. JBa Buaa
3.11 3apsna. OJEMEHTapHbIA JJIEKTPUYECKU 3apsa. 3aKOH COXpaHEHUs

3IEKTPUYECKOTO 3apsiaa

Bzaumopeiictue 3apsanoB. Toueunsie 3apsaapl. 3akoH KynoHna:

B OJJHOPOJHOM BEIIECTBE C IUAJIEKTPUUECKON TPOHUILIAEMOCTBIO &
3.1.2

F= k|'ff1 1 |ff1| '1‘?:
g’ 4"[83 r

3.1.3 Dnektpuueckoe nose. Ero neficTBre Ha lIeKTpUYEeCKUe 3apsiibl

Hanpsisk€HHOCTB JIEKTPUYECKOTO MOJIA:
3.1.4 ;

. F

Qr[po61-xblﬁ




Ilone Toueynoro 3apsja:

>

E, = qu—z , OMHOpOJHOE 1oJie: E = const

Kaprunsl 1MHUN HAIPsZKEHHOCTU ATUX 1OJIEH

HOTGHHI/IEUIBHOCTB SJICKTPOCTATUYCCKOI'O I10JIA.

PaBHOCTB IIOTCHOHAJIOB U HaHpﬂ)KeHI/IeZ
A1z = q($1 — P2) = —qAp = qU.

[TorenumanpHas sHEpTUs 3apsiAa B JIEKTPOCTaTUYECKOM nosie: W = q¢
A=—-AW

315 IloTennman SJICKTPOCTATHYCCKOI'O ITOJIA:

¢_K
q

CBs13p HAPSKEHHOCTHU TOJISL U PA3HOCTU MOTEHIUANIOB I OAHOPOIHOIO

anekTpocrarndeckoro noss: U = Ed

HpI/IHHI/IH CYNEpHO3UIHHU SJICKTPUICCKUX MOJIEH;

3.1.6 >
E = E1 +E2+,¢ = ¢1 + ¢2+
[IpoBOHUKY B 3JIEKTPOCTATUYECKOM TOJIE.
3.1.7 VYcioBre paBHOBECHS 3apsI/IOB: BHYTPHU ITPOBOJHUKA
Et =0, BHYTPH U Ha IIOBEPXHOCTH IIPOBOJAHUKA ( = CONSt
318 JvpnekTpukn B 3JIEKTPOCTaTHYECKOM  mosie.  Judnektpuueckas
o MPOHHUIIAEMOCTD BEILIECTBA €
Kongencarop. DnekTpo€MKOCTh KOHAEHcaTopa: C = %
3.1.9 .
DIIEKTPOEMKOCTH TIJIOCKOr0 KOHAeHcaTopa: C = T" = &Cy
[TapannenpsHOE COEAUHEHUE KOHIEHCATOPOB:
3.1.10 q=q1+q+....,Uy = U = --rCnapaJm — (1 + Gt

[TocnenoBarepHOE COCTUHEHUE KOHICHCATOPOB:




3.2

1 1 1
U=UptUp i =qz =, c— =+
ImocJa

BHCPFI/IH 3apsKCHHOI'O KOHACHCAaTOopa:

3.1.11 _qUu _CcU* ¢*
cT 2 2 2
3AKOHBI [TIOCTOAHHOI'O TOKA
Cuna Toka:
=21
3.2.1 AL |50
[Toctosinubii Tok: | = const
Jlnst mocrosinHOTO TOKa ( = |t
. Y coBUS CyIIEeCTBOBAHUS JIEKTPUICCKOTO TOKA.
o Hanpsioxenne U u DJIC E
3akoH OMa 1Jid y4acTKa LeMu:
[ = U
"R
3.2.3
DNEKTPUUECKOE  CONMPOTUBJICHHE. 3aBUCHMOCTh  COIPOTHBIICHUS
OJTHOPOJHOTO TPOBOJAHMKA OT €ro JUIMHBI M CEYEeHHs. Y JIeIbHOe
3.24 COMPOTUBIIEHHUE BEIIEeCTBA. R = pé
ACTO OHHUXCHJT
Uctounuku Toka. 3JIC ucrounuka Toka: E = pT
3.25
BHyTpeHHEee CONpOTHUBIICHUE HCTOYHHKA TOKA
3akon Oma Juis mOJHOHM (3aMKHYTOM) 3iekTpudeckoit uenu: E = IR +
E
Ir, orkyna I = Py
3.2.6

E.r
= R




3.3

3.2.7

[TapamiensHOe COeTMHEHNE TPOBOIHUKOB:
I=11+12+..,Ul=U2=..,
1 1 1

—=—+—1..
Rnapa}m Rl RZ

HOCHGI[OBaTeHBHOG COCAUHCHUC HpOBOI[HI/IKOB:
U=Ul+U2+.,11=12=.,
RHOCJI = R1 + R2+..

3.2.8

3.2.9

Pabota anekTpuueckoro Toka: A = [UL.
3akon Jxoyns — Jlenna: Q = I?Rt

2
Ha pesucrope R:Q = A =I?Rt = IUt = %t
MOITHOCTD IEKTPUIECKOTO TOKA:

A4
P=— =IU

At Ar—(
TenoBas MOIITHOCTB, BbIJIENISIEMAs] HA PE3UCTOPE:

p=rr=L -
R

MomHoCTh UICTOYHHKA TOKA!

3.2.10

3.3.1

CBOOOJIHBIE HOCHUTEIM JJIEKTPUYECKUX 3apsA70B B IPOBOJHHUKAX.
MexaHu3Mbl NIPOBOJAMMOCTH  TBEPIBIX METANIOB, pacTBOPOB U
pacIuiaBoB JIIEKTPOJIUTOB, ra3oB. [MomynpoBOAHUKH.

ITonynpoBOAHUKOBBIN IUOL
MAT'HUTHOE IT1OJIE

MexaHnueckoe B3auMOJICUCTBUE MAarHUTOB. MarautHoe mnosne. Bekrop

MarHuTHOM MHAYKIMH. [[prHIMN cynepno3uimym MarHUTHBIX MTOJIEH:

B = Bl + Bz +
JIvHMM WHIYKIMU MAarHUTHOTO mojia. KapTuHa IHMHUN HMHIYKIUA
MarHMUTHOTO TIOJII TOJIOCOBOTO M TIOJKOBOOOPA3HOTO TOCTOSTHHBIX

MAar"tuToB

3.3.2

OnbiT Opcrena. MarHuTHoe Tmoje TpOBOAHMKA C TOkoM. KaptuHa

JIMHUH HHAYKIUHW MAarouTHOTO MOJIA JJIMHHOTO IMMPAMOIO NPpOBOJAHWKA U




3aMKHYTOT'O KOJIbIICBOI'O ITPOBOJHUKA, KATYIIKHU C TOKOM

Cuna Amnepa, €€ HanpaBJIEHUE U BEJINYUHA:

333 F, = IBlsina, rJie 0. — yroa MeXIy HallpaBJICHUEM MMPOBOJHUKA U
BEKTOpOM B

Cuna JlopeHiia, e€ HanpaBjieHUE U BeIUYUHA: F Tlop =| q | vBsina, TIe o

3.34 YroJl MeXJy BeKTopaMu vu B
JIBr>KeHME 3apsKEHHOM YaCTHULIBI B OJJTHOPOJHOM MarHUTHOM I10JI€
3.4 OJIEKTPOMATHUTHAA NHAYKIA
[ToTok BeKTOpa MarHUTHOM MHIYKIIMH:
® = B,S = BScosa

34.1
34.2 SBnenue snekTpoMariutHOM uHAYKIMU. J/1C nuaykuuu

3aKOH 3JIEKTPOMarHuTHON uHAyKuu Papajes:

AD
3.4.3 Ef = =’
At !
Af—
{; 'n'
\% v,
{ .

3J1C uHAYKIKU B IPSIMOM TPOBOJHUKE UTUHO# |, MBHOKyIIEMces co
344 -

CKOpoCThIO V(v L 1)

(

B OJIHOPOJHOM MarHutHoM mone B: | E; |= Blvcosa , TA€ o — yroi Mexay
BEKTOPOM B 1 HOpMaIbiO 1 K IMJIOCKOCTH, B KOTOPOH JIe)KAT BEKTOPHI UV,
ecii | L B,u 10 | E; |I=Blv

345 [IpaBumno Jlenua
NHayKTUBHOCTB: L = 9, i G = LI
3.4.6 I

Camounnykuus. DIC caMOMHAYKIUU:




AT
E =— = =—1II'

0
BHCPFI/IH MAarauMTHOI'O IT0JIA KaTYIIKH C TOKOM:

3.4.7 LI?
W=

3.5 OJIEKTPOMAT'HUTHBIE KOJIEBAHIMA 11 BOJIHbI

KonebarenpHbliA KOHTYP. CBO6OI[HLIC QJICKTPOMArouTHLIC KoyieOaHus B

UI€aIbHOM KOJIe0aTEILHOM KOHTYPE:
[ q(1) =g, sin( @t +@,)

351 ]f['f:] =g, =wg_ cos( ot +@,)=I__cos(er +q,)
®opmyna Tomcona: T = 2mVLC

OTK aw—zn— !
) }’Il _T_\/E

CBsi3p aMIUIUTYABI 3apsa KOHJEHCATOpa C aMILTUTYION CHJIBI TOKa MpH
CBOOOIHBIX AIEKTPOMATHUTHBIX KOJIeOaHUsIX B U7eanbHOM
KoJe0aTeTbHOM KOHTYpE:

_ L
gm -
LB
35.2 3aK0H COXpaHEHHs SHEPTUHU B UACATLHOM KOJeOaTeTbHOM KOHTYPE:
353 BoinykeHHBIE 3JIeKTpOMarHUTHbIE KosiebaHus. Pesonanc

[lepemennniit  Tok. IlpomsBoicTBo, mepegauya U MoTpebieHUE

BHCKTqueCKOﬁ OHEPIrun

o cuv’ L' _cu’_ LI’
+ = e = e — const.
2 2 2 2
CBolicTBa 2JIEKTPOMarHUTHBIX BOJIH. B3anMHasg opueHTanus BEKTOPOB
355 s e
B 3JICKTPOMAarHMTHOM BOJIHE B BakyyMe: E L B 1 ¢
356 [IIkama 31MEKTPOMArHUTHLIX BOJH. lIpUMeHEHHE SIEKTPOMArHUTHBIX

BOJIH B TEXHHKEC U 6BITy

3.6 OIITUKA




[IpssMonuHENHOE pacIpOCTpaHEHHE CBE€Ta B OJHOPOJHOM Cpele.

3.6.1
Toueunslii uicTouHuk. JIyd cBeta
3aKOHBI OTPAXKEHUS CBeTa. a = fB
3.6.2 ol P
T7777 777777
3.6.3 [TocTpoenue n3o0pakeHUi B IIIOCKOM 3€pKajie
3aKOHBI NIPEIOMIICHHUS CBETA.
IIpenomnenue cBera: n,sina = n,sinf.
AOGCOTIOTHBIN [MOKa3aTeNb PEIOMIICHHUS:
c
Nage = —
abc v
19 n, V1
OTHOCUTENBHBIN MTOKA3ATENb MPETOMIICHUS: Nypy = ==
1 2
3.6.4
R
= nz
Xox JIydeil B mpu3Me.
\"1 = \'2 . I?]}.l = I?}}.l
CoOTHOIIIEHHE YacTOT W COOTHOIICHHWE JJIMH BOJH TPH MEpexoje
MOHOXpPOMaTHYECKOTO CBETA Uepe3 TPaHUIly pa3jena ABYyX ONTUYECKUX
cpen:
nH,<mn )
3.6.5

ny

unp

[TonHOE BHYTpEHHEE OTpAKEHUE.

IIpenenbHbI yroil MOJIHOI0 BHYTPEHHETO OTPasKECHUS:




Sina,, = ——=—
np
Noru nq

Cobuparonue u pacceuBawomue JUH3bL. ToHkas nuH3a. DOKycHOE

PACCTOAHHEC U OIITHUYCCKAA CHUJIa TOHKOM JIMH3HI;

1
3.6.6 b=+
o 1 1 1
@opMya TOHKOW JIMH3BIL: -+ ;=7
VBenuueHue, JapacMoe JIMH30M:
h 1f1
F = — = —f
H d
d T~
3.6.7 1
H F
N\
k)
B ciydae pacceuBaromiei JIMH3bL:
DO F ! 0
= F =—0,
D
h 11l
[=—= DA 1
3.6.8 H d
Xon Iyda, MPOIIEAIIEr0 JMH3Y IOJ IPOU3BOJIBHBIM YIVIOM K €€
IJIaBHOM ontuueckor ocu. [loctpoenne n3o0pakeHU TOUKH U OTpe3Ka
NpsIMOIl B COOMPAIOIINX M PACCEUBAIOIINX JTMH3aX U UX CUCTEMax
3.6.9 doroanmapaT Kak onTuyeckuit npudop. I'na3 kak ontuueckas cuctema
WNnrepdepennuss  cBera.  KorepeHTHble  HCTOYHHUKH. Y CIIOBUS
HAOMIOACHNsT MaKCUMyMOB M MHHHMYMOB B HHTep(hepeHIMOHHON
KapTUHE OT JIBYX CHUH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB!
A
3.6. MaKCHIMYMBI — A=2m=, m=0,+1,£2,+3 |
vl
MIHIMYMET — .-1'=.={2m+l_]:, m=0,£1,+2 +3__.
36.11 Hudpaxius cBera. JudppakiuonHas pemérka. Y ciaoBue HaOIIOACHUS

TJIaBHBIX MaKCUMYMOB npu HOpMaJIbHOM nmaacHuu




MOHOXPOMAaTHYECKOTO CBETa C JUIMHOH BOJIHBI A Ha pEmIéTKy ¢

nepuogom d:dsing,, = mi,m=0,+/-1,+/-2,+/-3,...

3.6.12 Jucniepcus cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU Y AJIN3M
411 I'umore3a M. [1nanka o kBantax. ®opmyna [lnanka: E = hv
®dotonbl. DHeprus potoHa: E = hv = % =pc
. Nmmynse dhoTonHa: p = % = % = %
4.1.3 ®oroaddext. OnbiTel A.I'. CroneroBa. 3akoHsl poTorddexra
VYpasaenue DitnireitHa 11t porodaddexra:
Eorona = ABBIX0AA + Exyymax
1€ , Eporona = b =25
4.1.4
—
Banumar = 220 = e,
JlaBiieHue cBera.
4.1.5 JlaBneHre cBeTa Ha MOJHOCTBHIO OTPAXKAIOIIYI0 TOBEPXHOCTh M Ha
MOJTHOCTHIO TTOTJIOMIAFOIILYO TOBEPXHOCTD
4.2 OU3NKA ATOMA
421 [TnanerapHas Mmomens aToma
[Hocrynarsr bopa. U3nydenue u norsiouieHre GOTOHOB MpHU MEpexojie
422 aToMa C OJTHOTO YPOBHS DHEPTHH Ha JPYTO:
hv, = h—c = |E" -E,
A
JIunelyaTple CIIEKTPBI.
123 CriexTp ypoBHEW 3HEPTruU aToMa BOJIOPOJIA:
E = ﬂ, n=1,23 ..
n
4.3 OU3NKA ATOMHOI'O APA
43.1 Hyknonnas momens sgpa [eitzenOepra — VBanenko. 3apsg sapa.




Maccosoe unciio sapa. M3otomnsl

PannoakTUBHOCTE.

Anbda-pacnan:
SX—>5IY+ JHe

bera-pacnan.

DneKTpoHHBIN B-pacnan:

4.3.2
'}X—}Zle + _‘fe +v,
[To3uTpouHsIii B-pacnan:
XA Y+ e+ v,
l'amMmma-uznydenue
3aKkoH paJiMOaKTUBHOTO pacnana: N(t) = Ny * 2__t
4.3.3 [IycTte M — Macca paaAOaKTUBHOIO BellecTBa. Torna
m(t) = mgy * Z_Tt
4.3.4 Snepusle peakuuu. JleneHne U CUHTE3 sAEp




OHEHOYHBIE MATEPHUAJIbBI

1 BapuaHT v, mie

1) Ha pucyHke npuBeaeH rpaduk 3aBUCIMOCTH MPOEKITUK CKOPOCTH TENa  OT
Bpemenu. [Ipoeknus yckopeHus Tena B MHTepBaie BpeMeHu ot 12 1o 16 ¢
TpeAcTaBiIeHa rpaguxomM

2
1y }Gjﬂz ﬁx, F!c axi‘lwcz ax:Pj
15 zg 3 g“ 4 g‘—
%ﬁ'& 5 t,c e 5 t,c

2) Ilo rmaakoit TOPU30HTATBHOM IJIOCKOCTH BIOJIb OCEH X M Y IBUXKYTCS JBE MIaObI C
MUMIYJIbCAMH, PAaBHBIMH 110 MOAYIIO P1=2,5 KT - M/C ¥ P2=2 KT * M/C
(cm. pucyHok). [locne ux coynapenus neppas maiiba npoIoKaeT

y yi
JBUKEHHE C UMITYJIECOM PaBHBIM O MOAYJt0 P'1=1 kr - M/c. Haiinure i
MOJYJIb UMITYJIbCa BTOPOH IIaii0bI TIocIie yaapa. ~ i
P
O—..-.-.I .............. [ S
i X
1 —
2
3) Ilocne yaapa maiiba Maccoit M Hayana CKOJIb3UTh CO CKOPOCTBIO Do BBEPX

0 TUIOCKOCTH, YCTAHOBJIEHHOM MO/ YTJIOM 0L K TOPU3OHTY
(cm. pucyHoK). [TepemectuBmmcsk Boibs ocu OX Ha
paccTosiHUE S, 11aii0a COCKOJIb3HYJIa B UCXOHOE MOJIOKEHHE.
KosdduunenT Tpenus maitosl 0 MII0CKOCTh paBeH L.
YcTaHOBUTE COOTBETCTBUE MEKAY (PHU3MUECKUMHU
BEIMYMHAMHU U POPMYJIaMH, IO KOTOPBIM X MOXHO
paccumTarTh.

K kaxx10i1 mo3uiuu nepBoro crondia nodepruTe COOTBETCTBYIOIIYIO MO3HIINIO
13 BTOPOTO CTOJOIIA U 3aMUIINTE BEIOpaHHBIE ITU(PHI O] COOTBETCTBYIOIIUMU OYKBAMH.

A) MOJTyJTb YCKOPEHHUSI TpH ABMKeHHH 1 1UmgCosa
BHU3
b) MOJTIyJIb CUJIBI TPEHUS 2 g(sina—ucosa)
3 g(ucosatsing)
4 umgsina

4) ABTOMOOWIIb COBEpIIAET MOBOPOT Ha TOPU3OHTAIILHOM JOpOTe MO Jyre OKPY>KHOCTH.
KakoB MUHMMaNbHBIN pauyc OKPYKHOCTH TPACKTOPUM aBTOMOOMIIS IPU €ro CKOPOCTH
18 M/c u KO3 uIHIEeHTE TPEHUST aBTOMOOMIBHBIX IHH 0 nopory 0,4?



5) Cuapsan maccoit 200 r, BeIMYIIEHHBIN 011 yriioM 30° K TOPU30HTY, MOJIHSIICS Ha BBICOTY
4 m. Kakoii OyieT KHHEeTHYECKast YHEPTHUs CHApsIa HETIOCPEICTBEHHO MEPe]l €ro
nagenueM Ha 3emito? ConpoTUBICHUEM BO3yXa IMpeHeOpeyb.

6) Ha rpaduxe npeacraBieHbl pe3ybTaThl U3MEPEHUS ATUHBI

IIPYKUHBI IIPU PA3JIMYHBIX 3HAYEHUSIX MACCHI TPY30B, JIEKAIUX

B YalllKe [IPY’KUHHBIX BECOB (PUCYHOK crpasa). C yueToM q
MOorpemHocTed u3mepenuii (Am = £1 r, Al = + 0,2 cm) xecTKOCTb
npyKUHBI K TPHOIU3UTEILHO paBHa. . .

ra

0 10 20 30 40 0 mr

7) IlapuumanbHoe naBiieHHue BOJAsHOTO napa npu temiepatype 40 °C u OTHOCUTENIbHOU
Binaxxnoct 80% pasHo 4,8 klla. KakoBo mipu 310l TemMneparype AaBjieHHE HACBHIILIEHHOTO
BOJISHOTO T1apa?

,10° TIa 4
P 0,2

8) Kakyro paboTy coBepIInI OJHOATOMHBIN T'a3 B MIpoIiecce, N300paKeHHOM
Ha pV-nuarpamme (CM. pUCyHOK)? 0.1

9) UneanpHas TemnoBas MamuHa KapHo 3a UK cBoel pabOTHI MOTyYaeT OT 0 0.1 0.2 v, a
HarpeBatens 10 x/[x remnoTel. CpelHsAsE MOLIHOCTh MEPelay TEIUIOThI XOJIOAUIBHUKY 32
uuka coctasisieT 200 B, npopomkurensHocTh 1ukia 20 ¢. Kakos KIIJ] TennoBoii MammHb1?

j B
10) Ha pucynke npuBeaéH rpaduk IUKIMYECKOTO MpoIiecca,
OCYIIECTBIIIEMOTO C HIealTbHBIM ra3oM. Macca ra3a nocrosinaa. M3o0pasure ero A -t
B ocsix PV u VT. ; o
,
0 j”;
- - * : g 1) P
r=10w; ONC=12B ) Pesuctop
]:{1 =3 OM; R2 =4 OM HOAKJIFOUEH K
R,=40m; R,=20m UCTOYHHUKY TOKA C
R;=30m; Ry=10m DJIC10B u
BHYTPEHHUM

conpotusieHrneM | Om. Cuna Toka B ayeKTprYecKko nenu pasHa 2 A. KakoBo
CONPOTUBIICHHE pe3ucTopa’



12) Onpenenute cuily TOKa B HEPA3BETBICHHOM YYacTKe I ¥ HaNpsSHKCHUE Ha
pesuctope R»

13) [aitba Maccoit M HaYMHAET JBMXKCHHE 1O keno0y AB u3 Touku A M3 COCTOSTHUS TTOKOSI.
Touka A pacnosnoxena Bele Touku B Ha BeicoTe H = 6 M. B nporuiecce aBmxeHus mno
XKello0y MexaHudecKasi SJHeprusl maiobl U3-3a TpeHus ymenbinaercs Ha AE = 2 J[x. B Touke
B maiiba BeuteTaeT u3 jxenoda moj yriiom o = 15° K TOpU30HTY U MMaJaeT Ha 3eMJTI0 B TOUKE
D, Haxopseiicst Ha OHOM ropu3oHTaNIU ¢ Toukoi B (cM. pucynok). BD = 4 m. Haitnute
Maccy maiiosr m. ConpoTuBIEHUEM BO3/1yXa MIPeHEeOpeyb.

14) Ogua Moms aproHa, HaxoasAUMiics B IUHIpe npu Temreparype T1=600 K u naBnenuun
p1=4-10° Tla, pacumpseTcs U OJHOBPEMEHHO OXJIAXkIAETCs TaK, YTO €ro JABICHHE IPH
pacimmpeHur 00paTHO MPONOPLUOHAIBEHO KBapaTy o0béMa. KoHeuHoe naBienue raza
p2=10° ITa. Kakyo paboTy COBEpPIINI ra3 IPH PACIIMPEHHH, €CIIH OH OTANl XOJNOIHILHHKY
KOJIM4YeCTBO TerioThl Q=1247 JIx?

15) Ha ¢otorpadun nzobpaxena
AJIeKTpUYecKas 1elb, COCTOAIAs U3
peocraTta, Kiroua, IIU(ppOBbIX
BOJIbTMETpA, MOAKIIOUEHHOTO K Oarapee,
n amriepmerpa. Haueprure
MPUHLIMITHATIBHYIO 2JIEKTPUUECKYIO
cxeMy 31oi nenu. Kak usmensrcs
(yBenuyarcs WM yMEHbILATCS)
[IOKa3aHUs aMIIEpMETpa U BOJIbTMETpa
IIpH NepEMEILIEHUH JABM)KKA peocTaTa
BieBO 10 kKoHNa? OTBET NOSCHUTE,
ONHUPAsCh Ha 3aKOHBI AJIEKTPOIMHAMHUKH.

L, MC
2 BapuaHT
20
1. Ha pucynke npuBenéH rpaduk 3aBUCUMOCTH 10 /,
MIPOEKIIMU CKOPOCTH TeJia vx OT BpeMeHH. ['paduk /

0

3aBUCUMOCTH OT BPEMEHU IIPOCKIIMU YCKOPEHUS 5 0115 NS/
-10
-20



3TOro Tena ax B uHTepBaje BpeMenu ot 0 1o 10 ¢ coBnaaér ¢ rpaguxom

a., M/C
L2 99 M/ ¢ ' 3 ax? M'Iré x? M'Iré
3 1 31 3
0 0 0 I - 0 I -
£, ¢ T £, € I f,c I £, C
1 ] 1 1
_ 34
. i a4
2. Tlo rimaakoi ropu30HTAIBHON TIJIOCKOCTH BAOIL OCEH X KyTCs JIBE IIaiiOBI C 3
UMITYJIbCAMU 10 MOJYJIIO P1=2,5 KT - M/C U P2=2 KT - M/c (cM. pucyHoK). [Tocie nx
coyaapeHus TiepBas maiida mpooiKaeT JBUTATHCS NO OCH X B IIPEKHEM y f
HanpasjieHuU. Moayibs UMITyJIbca BTOPOH 11aii0bl ocie yaapa . '
o= . % %1 " B :
p'2=2,5 kr - M/c. Halimute MOAysIb UMITyJIbCa MIEPBOM MIAiObI MOCEe yaapa. i _
C x

3. Ilocne ynapa maitba Maccoif m Hayasia CKOJIb3UTh C Ha4allbHOM CKOPOCTBHIO Vo BBEPX
0 TUIOCKOCTH, YCTAHOBJICHHOM TOJT YTJIOM 0, K TOPU30HTY (CM. PUCYHOK).
[TepemectuBIIUCh BAOIL ocu OX Ha paccTosiHUE S, MIaiba COCKOIb3HYJIa B UCXOTHOE
nonoxenne. Ko dumuent Tpenust maitdpl o MIockocTs paBeH [ Popmynsl A u b
MO3BOJISIOT PACCYUTATh 3HAUEHUS (PU3MUECKUX BEIMYNH, XapaKTepU3YIOIIUX
JIBIDKEHUE 11aii0bl. Y CTaHOBUTE COOTBETCTBHE MEXIY (hOopMyIaMU U PU3NUECKUMU
BEJIMYMHAMU, 3HAYEHHE KOTOPBIX MOYXKHO paccuyuTaTh 10 3TUM (popmyraam.

K xaxmoii mo3unuu nmepBoro croydiia noadoepure
COOTBETCTBYIOIYIO IIO3UIMIO BTOPOT'O U 3alUIIUTE B
Tabyuily BIOpaHHbBIE HU(PHI 1101 COOTBETCTBYIOIIMMHU
OyKBaMHu.

COMBUYECKHUE BEJIWYHNHDBI

dPOPM bl . v
LOFMY.Tbl 1) Momysb YCKOPEHUs MIaliObl pH e€ ABHKSHUHU BBEPX
A) mgsin
) gsina 2) MOJTyJIb IPOCKIIHH CUJIBI TSHKECTH Ha ock OX
B) umgcosa 3) Momyib yCKOpEeHUS IaiObI IpH e IBMKCHUH BHU3

4) MOAyJb CHJIBI TPSHUS

4. Ha ropu3oHTaIbHON JOPOTE aBTOMOOWIIb JIEJIAeT Pa3BOPOT PAANYCOM 9 M.
Koaddunment tpenus mun o6 acdanst 0,4. UtToObI aBTOMOOMIIb HE 3aHECIIO, €TO
CKOPOCTh MPHU Pa3BOPOTE HE JOKHA MTPEBBIIATS. ..



5. Teno maccoii 0,1 kr 6porieHo BBepX 1o yriioM 30° K TOPU30HTY CO CKOPOCTBIO
4 m/c. KakoBa nmoTeHIMagbHas DHEPTUsl Teja B BBICIICH TOUKE MmoabeMa’?
ConpoTHuBieHHEM BO3lyXa MpeHeOpeyb.

6. KocMOHAaBTBI HICCIIEIOBAIN 3aBUCHUMOCTh CHJIBI TSDKESCTH OT MacChl F,H
TeJa Ha MOoCeleHHON uMu Tutanere. [lorpenHocTs N3MEepeHust CUITbI 20
TspkecTy paBHa 4 H, a maccol Tenna — 50 1. Pe3ynbrarsl uamepenuii ¢ 15
Y4€TOM UX MOTPEIIHOCTH MPEICTaBICHbI HA pucyHKe. COTrJIacCHO 3TUM 10

W3MEPEHUsIM, YCKOPEHHE CBOOOTHOTO Ta/ICHUS Ha TIAaHEeTe

MPUOIM3UTENBEHO PABHO. .. 2 3 mxr

7. IlapuumansHOe naBiieHUe BOsiHOTO napa B Bo3ayxe mpu 20°C pasuo 0,466 klla,
JaBJICHUE HACBIIICHHBIX BOJISHBIX MApOB MPHU 3ToU Temrepatype 2,33 klla.
OTtHocuTeNbHAs BIAXKHOCTh BO3yXa paBHa. .. P

8. Ha pucyHke nokasaHo, Kak MEHSUIOCH JIaBJIEHHUE I'a3a B 3aBUCUMOCTH OT €T0 2] 13

00BEMa IIpH Nepexoa€ U3 COCTOAHHUA 1 B cocTrossHHE 2, a 3aTeM B COCTOsAHUE 3.

Yemy paBHO OTHOIIEHHE padoT raza A12/A23 pu ITUX Hepexoaax?

9. Tennosas mamuHa ¢ KIT/ 50% 3a mukn paboThl OTIAET XOIOAUIBHUKY 0 F
100 Idx. Kakoe KoMMuecTBO TEIUIOTHI 32 IIUKJI MAIlIMHA TTOTy4YaeT OT
Harpesaresns?

10. Ha pucyHke nokasas rpaguk MUKJINYECKOTO MPOLecca, OCYIECTBISAEMOTO C
ujea’IbHbIM ra3oM. Macca rasa noctosinHa. Mizo6pasute ero B ocsix PV u PT

V"'

11. KakoBo BHyTpeHHEE COMPOTUBIIEHNE nCTOUHMKA Toka ¢ DJIC, paBHOI1 A
10 B, ecnu nipy OJIKITIOYSHUH K HEMY PE3HCTOpPA C COMMPOTHUBIICHUEM . i

4 OM B AIEKTPUYECKON 1IEeTH TeueT TOK 2 A? = -

_ i 5 % 3AC =601
12. [ Lr'j_ ? r:} r=0,50m Ornpeenure CUly TOKa

B HEPa3BETBICHHOM Y4acTKe ETH 1
HanpsbkeHue Ha pesucrtope Rz CompoTuBiieHHs: BceX pe3uCTOPOB OJAMHAKOBBI M PABHBI 2



3 BapuaHT

Owm.

13. I'py3sl maccamu M = 1 KT 1 M cBsi3aHbI TETKON HEPACTSKUMOM HUTBIO,
nepeOpoIIeHHON Yepe3 OJIOK, IO KOTOPOMY HUTh MOXKET CKOJB3UTh 03 TpeHus (CM.
PHUCYHOK). I'py3 maccoit M HaxoauTCs Ha MIEPOXOBATONW HAKIOHHOM TJIOCKOCTH
(Yrosa HakJIOHa IJIOCKOCTU K FOpU30HTY o = 30°,

koa¢pdunment tpenus p = 0,3). Uemy paBHO MakcHUMalbHOE

3HAYEHHUE MACCHI M, IPY KOTOPOM CHCTEMA I'PY30B €IIE HE

BBIXOAMT U3 IEPBOHAYAIIBHOIO COCTOSIHUSA MOKOs? Pemenne

MOSICHUTE CXEMATUYHBIM PUCYHKOM C YKa3aHUEM CHUJI,

JEHCTBYIOINX Ha IPY3bI. o

14. B mkonbpHOM (pr3HUYECKOM KPY)KKe U3Yydail ypaBHEHHE TeIUIoBoro Oananca. B onnom
U3 OTBITOB HMCIIOJIB30BANIY JIBa KajJopuMeTpa. B mepBom kanopumerpe Haxoaunoch 300 r
BOJibl, BO BTOpoM — 200 1 apaa 1 200 r Boas! npu 0 °C. Kakoii Obliia nepBoHayvanbHas
TeMIiepaTypa Bobl B IEPBOM KaJOPHUMETPE, €CIIH Mociie 100aBIECHUs B HETO BCETO
COJIEP’KMMOT'0 BTOPOTO B IIEPBOM KaJIOpUMETpE YCTaHOBMIIAch Temnepatypa 2 °C?
TennoéMKoCThIO KaTOPUMETPOB NpeHeOpeyb

15. B cxeme Ha pUCyHKE CONPOTHUBIIEHUE PE3UCTOPA U IIOJIHOE
compoTHBIIeHUEe peocTarta paBHbl R, D/1C 6arapeiiku paBHa E, eé
BHYTpPEHHee colnpoTuBieHrne HUuToxkHO (I = 0). Kak BenyT ce0s
(YBETMUMBAIOTCSI, yMEHBIIIAIOTCS, OCTAIOTCS TOCTOSIHHBIMH )

IMOKa3aHuAd UJACAJIbHOI'0 BOJBTMETPA IIPU IIEPEMCUICHUHA JIBUKKA
peocTrara U3 KpaitHEro BEpXHETo B KpaliHee HIKHEE monokeHue? OTBET MOSICHUTE,
yKa3aB, Kakue pu3ndeckue 3aKOHOMEPHOCTH BbI ncronb30Banu i1 00bICHEHUS.

1) Ha pucynke npuBeeH rpaguk 3aBUCHMOCTH TPOEKIIHH
CKOPOCTH TeJia OT BpeMeHH. [ paduik 3aBUCUMOCTH OT

Qs lrw.e“c2 Gy lruﬂc2 iy M/ ¢?
10T 107 10T
= T 57
07 £, C 07 £, C 07 £, C



BPEMEHHU MPOEKIIUU YCKOPEHUSI ATOT0 Tejla ax B UHTepBajie BpeMenu ot 10 go 15 ¢
COBIAJIaeT C IPAPUKOM. ..

r_’Ix,lIWfC2
10
5:_—.,
2 3 2’ £, ¢

2) Ilap maccoit 200 r majaeT ¢ HaYaJIbHOM CKOPOCThIO 10 M/C Ha HEMTOABUKHYIO,
TOPU30HTAIILHO PACIIOIOKEHHYO IaTdopmy, 1o yriioM 45° k Heid. Moaynnb
M3MEHEHHS UMITYJIbca Iapa B pe3ysbTaTe adCOMIOTHO YIPYToro yaapa mapa o
mwiatgopmy paBeH

3) Tlocne yaapa maiiba Maccoit M Hayaga CKOJIb3UTh CO
CKOPOCTBIO 00 BBEPX I10 IIOCKOCTH, YCTAaHOBJICHHOU IO
YIJIOM 0. K TOPU30HTY
(cm. pucyHok). [lepemectuBmmchk BIoibs ocu OX Ha
paccrosiHue S, maida CoCKOJIb3HYJIa B HCXOIHOE
nosioxkenne. Koadpunuent Tpernst maiobl 0 TUIOCKOCTh PaBEH L. Y CTAHOBUTE
COOTBETCTBHE MEXKAY (PU3NUECKUMH BETUYMHAMU U (OpMYJIaMu, IO KOTOPBIM UX
MOKHO PacCUUTATh.

K xax70¥1 o3unuy nepBoro cToyIdona noadepuTe COOTBETCTBYIOIIYIO TO3HIINI0
U3 BTOPOTO CTOJIONA M 3alMIINTE B TAOJIHIly BEIOpAaHHBIE U(PHI IO COOTBETCTBYIOLUIMMHU
OyKBamH.

®U3NYECKUE BE/IMMUHDI ®OPMVY/bl
A) MOJyJIb IPOCKIIMH CHITBI TSDKECTH Ha OCh 1. mgsina
Ox

B) Moysib paboThI CHITBI TPEHHS TIPU 2. Smg(ucosa+sina)
JBUKECHUU BBEPX
3. mg(ucosa—sina)

4. uSmgcosa

4) HaiiTi HauMeHbIIHIA paJnyC Ui IOBOPOTA ABTOMAIIMHBI, IBHKYILCHCS 110
TOPU30HTAIIBHON 10pOTe CO CKOPOCThIO 36 KM/U, €M KOAPPUIUEHT TPEHUS CKOJIbKEHHS
koJiec o gopory 0,25.

5) HeGombImoit kaMeHb OPOCHIIN C POBHOM FOPH30HTAILHONM TOBEPXHOCTH 3EMJIH TTOJT YTIIOM
K Topu30HTY. Ha Kakylo MakCHMalbHYIO BBICOTY MOHSUIICS KAMEHb, €CJIM POBHO uepe3 1 ¢
rmocyie OpocKa ero CKOpocTh ObLTa HampaBiieHa TOPU30HTAITBEHO?

PV ST,
6) MccnenoBanach 3aBUCUMOCTD PACTSDKEHUS JKI'yTa OT 54 e
MIPUIIOKEHHOM cuiibl. [lorpemnocTr n3mMepenys CHIIbl M BEJTMYHHBI A B]

[ I [ [ T -
pacTsKEHUs KryTa cocTaBisin cootBercTBeHHo 0,5 H u 0,5 cwm. L | 'L T 'L :
Pe3ynbraTel H3MEPEHHIA C YIETOM UX MOTPEHIHOCTH MPEACTaBIeHBl | T"":r" VT

RN N

"""" Ly
o 2 4 & F,H



Ha PUCYHKE. CormnacHo 3TUM HU3MEPCHUAM, )KECTKOCTD XKI'yTa HpI/I6J'II/IBI/ITCJ'IBHO paBHaA...

Pazmocte noxasanui CyHord H BIAXRHOT O

TELMOMETROE

1

2 3 4 5 [ T

7) Ha dotorpacdun
IIPEICTaBIICHBI 1Ba
TEPMOMETPA, UCIIOIb3yEMbIE
JUISL OTIPEIEIICHUS
OTHOCHUTEJIbHOH BJIa)KHOCTH
BO3/lyXa C IIOMOILBIO
IICUXPOMETPUYECKON
TabJIUIBI, B KOTOPOH
BJIQXKHOCTh BO3/1yXa yKa3aHa
B ITPOLICHTAX.

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

88
33
39
39
30
30
a0
a0
91
91
o1
o1
92
92
92
92

Ta | 65 54 [ 44 | 34 | 24
77 | 66 36 46 36 26
78 | A2 37 43 38 29
79| 69 59 49 40 31
170 &0 31 42 33
80 [ 71 61 52 44 | 38
a1 71 62 54 | 45 37
al T2 64 | 55 47 39
82 | 73 64 | 36 43 41
82 [ T4 |43 53 30 43
83 |74 | 66 59 51 44
83 | 75 67 a0 52 46
83 | 76 62 a1l 54 | 47
24 | 76 69 fil 33 48
24 | 77 69 62 36 49
84 | 77 70 63 57 50

14

20
23
3
27
3n
32
34
35
37
30
40
42
43
44

OTHOCHUTENBHAS BIAXKHOCTh BO31yXa B IOMCUICHUH, B KOTOPOM IIPOBOAUTIACH CbEMKA,

paBHa...

p,10°1IIa 4

8) Ha rpaduke moka3aHna 3aBHCUMOCTb JaBJICHUS OJTHOATOMHOT'O

UJeabHOTO raza oT oobeMa. ['a3 coBepiraet paboTy, paBHYIO

3 KZ[)K KonunuectBo TCIJIOTHI, MOJIYYCHHOC I'a30M IIpH IEPEXOAC U3

COCTOsIHMS | B COCTOSIHUE 2, PaBHO. ..

4 . Sl e e |

1 1 | ! |

] |
i b il btk §
1

9) Temmepatypa HarpeBaTes HIeaTbHOTO TeIIoBoro apuratesst Kapuo 227 °C, a

TeMrieparypa xojoamisHuka 27 °C. Pabodee Teo IBUraTelisi COBEpIIACT 3a UK paboTy,
paBayto 10 xJIx. Kakoe xonmdecTBO TEMIOTH OJTy4aeT pabouee TeIo OT HarpeBarTess 3a

OJIVH ITUKII?

10) Ha pucynke nokasaH rpaduk MUKIMYECKOTO MpoIiecca,

OCYHICCTBIIAECMOTO C UJICATIbHBIM Ia30M. Macca ra3a nocTossHHa.

N3obpasure ero B ocax PV u PT.

Vh




11) Ilpu KOpPOTKOM 3aMBIKaHHHU BBIBOJIOB ralbBaHUYECKOM Oarapen cuia Toka B menu 0,45 A.
[Tpu noakIrOYeHUH K BBIBOJIAM OaTaper JIEKTPUUECKOM JTaMITbl cuiia Toka B ienu 0,225 A, a
Hanpsbkenue Ha jgamre 4,5 B. Haiinute 9/1C ransBanndeckoit Oatapen.

12) Onpexenute NOKa3aHHs BCeX MPHUOOPOB, €CIIU JIBUKOK PEOCTaTa HAXOIUTCS KpaiHeM

IIpaBOM I10JIOKCHUMU. Kax n3MeHsATCsa noxkazaHus HpI/I60pOB, €CJIM IBHXOK p€ocTara
nepeMENIaTh BJIEBO?

30C=12,4B
r=0,20Mm
=2,90m

bt
]
o
C
g

TPaMIUIMHY 1O ACHCTBUEM CHIIbI TSXKECTH, HAUMHAS ABM)KEHUE U3 COCTOSIHUS IIOKOS C
BbICOTHI / (cM. pucyHOK). Ha kparo TpaMIuIMHa CKOPOCTh FOHIIMKA HarpasjieHa
oA yrioM o= 60° x ropusonry. IIponeres no Bo3ayxy, oH

IPU3EMITIIICS Ha TOPU30HTAIIBHBIN CTOJI Ha TOM e BBICOTE, UTO U v -

Kpail TpamiuinHa. KakoBo Bpems nonera?

14) B BepTHKAJILHOM HWJIMHAPHYECKOM COCY/IC C TUIOMIA/IBIO MOMEPEYHOTO CEYCHUS

S=5 cM?, OrpaHMYEHHOM CBEpXY TOABIKHBIM TIOPIIHEM Maccoii M=1 Kr, HaXOIUTCs BO3IyX
IIpU KOMHATHOU Temrieparype. [lepBoHauanbHO nopiieHb Haxoauwics Ha Beicote H=13 cMm ot
nHa cocyaa. Ha kakoii BeicoTe h OT IHA cOCy/a OKaKeTCsl MOPILCHB, €CIIH Ha HETO MOJI0XKUTh
rpy3 maccoit m=0,5 kr? (Bozayx cuMTarh HieabHBIM T'a30M U €ro TeMIEepaTypy —
HeM3MeHHOi. ATMoc(epHOe JaBieHne nmpuHATH paBHeM 10° I1a.) TpeHne MesxTy cTeHKaMu
COCy/1a ¥ TIOPIIHEM HE YYUTHIBATb.

15) Hccnenyercs sneKTpuuecKas 1emb, COOpaHHast 1O CXEME, NPEICTABIEHHON Ha PUCYHKE.

Onpenenure GopMyIibl, KOTOPbIE MOXKHO UCIIOJIB30BATh AJIsl PACUETOB
MoKa3aHui amrepMeTpa u BoabTMeTpa. M3amepurenbHbie mpubophbl &b
CUMUTATh UACATLHBIMH. p

K kaxmoii mo3ummu mepBoro cTodia moadepruTe COOTBETCTBYIONIYIO R,
MO3UIMIO BTOPOTO ¥ 3aIUIIUTE B TAOIUILY BEIOpaHHBIE ITUQPHI O (X
COOTBETCTBYIOIIMMHU OYKBaMH. \ : J
NOKA3AHWA NPUBEOPOB ®OPMY/Ibl ANA PACYETOB

NOKA3AHWI NPUBEOPOB

A) TOKa3zaHMS amMIepMeTpa 1) ern /(R n +Rp+r)




B) mnoka3aHus BOJIbTMETpA 2) &R N —&(Rp+r)

4 BapuaHT

1)

3)  &(Rn+Rp+r)
4)  &/Rn +Rp+r)

Ha pucynke npuBeneH rpaduk 3aBUCHMOCTH ITPOESKIIUU
CKOpOCTH Teja oT BpeMeHu. ['paduk 3aBucuMoctu ot
BPEMEHHU NPOEKLUH YCKOPEHHS ATOTO Tella 8x B UHTEpBaJe
Bpemenu ot 10 1o 15 ¢ coBnaznaer ¢ rpaguxom

a,, Mmict a,, p/'c’ Iy, Mic’
201 20 201
0 I:- C U I? c D- r, C
1 2

201
107
D-

2) Ilap maccoit 200 1 majaet ¢ HaYaIbHOW CKOPOCTHIO 10 M/C Ha CTOSIIYIO Ha

3)

4)

5)

6)

TOPU30HTAILHOM IIOMAIKE IATHOPMY ¢ IeckoM Maccoi 20 Kr o yriiom 45° k

ropu3oHTy. Kakoil ummysisc npuoOpeTeT mocie 3Toro miargopma ¢ mapuKom?

Cuntats, 4To TIaTGOpPMa MOKET TOPUZOHTAIILHO JIBUTATHCS 0€3 TPEHMUS.

JepeBsiHHBIN Opycok Maccoit 0,2 KT paBHOMEPHO
CKOJIB3UT BHM3 110 JEPEBIHHON HAKIOHHOW MJIOCKOCTH,
obpazyromieit yroa 30° ¢ ropusonToM. UeMy paBHa cuia

300

TpeHUs?

Ha ropusoHTasbHOM yyacTke aBTOMOOMIIb JiesIaeT MOBOPOT paauycom 16m. Kakyro
HauOOJIBIIYIO CKOPOCTh MOXKET Pa3BUTh aBTOMOOMIIb, YTOOBI €r0 HE 3aHECTIO , €CIIU

K03 dULKEHT TpeHus: KoJjec o aopory paseH 0,47

He6oub110ii kaMeHb, OpOLIEHHBIH ¢ pOBHON TOPU30HTAIBHOM MOBEPXHOCTH 3€MIIU
MOJT YTJIOM K TOPU30HTY, yras o0paTHO Ha 3emiito B 20 M oT MecTa Opocka. CKOJIBKO
BpPEMEHHU MPOILIO OT OpOCKa JI0 TOr0O MOMEHTA, KOTIa €ro CKOPOCTh Obliia

HarpaBJeHa TOPU3OHTAIBHO U paBHa 10 m/c?

[IpucTynuB K U3y4YEeHHUIO MEXAHHUKH, YUYECHHUIA PEIINIIA
MIPOBEPUTH 3aKOH ['yka Ha nmeBLIeiiCcs y HEE€ Joma
pe3uHoBou JieHte. [loIBECUB IEHTY OAHUM KOHIIOM, OHA
cTaja TSAHYTb CBOOOJHBIN €€ KOHell BHU3 C pa3Ho cuiioi F,

KaX/Iblil pa3 u3mepsis pactsokeHue A/ neHtol. Pe3ynbraTsl H3MepeHuii OHa OTMEeTHIIA

Al, cm
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Ha KOOpPJAMHATHOM T1ockocTh {F, A/ } ¢ y4€TOM MOTpentHoCTH u3MepeHuH (CM.
pucyHOK). Ha kakoM y4acTke BbINOJHAETCS 3aK0H [ 'yka? 000CHYHTE CBOW OTBET.

7) OtHOcUTENbHAS BIAKHOCTh BO3AyXa B LWJIMHJPE O nopirHeM paBHa 60%. Bo3myx
M30TEPMHUYECKH CXKAJIH, YMECHBIINB €Tro 00beM B JiBa pa3a. OTHOCUTEIbHAS
BJIIAXHOCTB BO3/yXa CTajia

8) Ha rpaduke nokazaHa 3aBUCHMOCTb TEMIIEPATYPHI OT JaBJICHHS T4
UJICaTLHOTO OJITHOATOMHOIO raza. BHyTpeHHsis sHeprus raza

yBesnnumiach Ha 20 k/[x. KonuuecTBo TEmIoThl, OJy4YeHHOE To
ra3oMm, paBHoO...

9) V remnoBoro apurareis, paboraroiero mo nukiy KapHo, temmeparypa HarpeBaTels
— 500 K, a Temnepatypa xonoamisauka — 300 K. PaGodee Teno 3a ouH ITUKI
nosy4vaet ot Harpesarenst 40 kJ[x temotel. Kakyio paboTy coBepiiaeT npu 3Tom
pabouee Tes0 IBUTATENS?

10) Ha pucynke npuBeaét rpaguk MUKIHYECKOTO MpoIecca,
OCYIIECTBIISIEMOTO € UJealIbHbIM ra3oM. Macca rasa nocTosiHHa. 1
N3obpaszure ero B ocsiax PV u VT. 1,

11) B nenu, n300pax€HHOI Ha PUCYHKE, HICATBHBIH aMIePMETP
nokaszeiBaeT 8 A. Halinure 3/]C uctounuka, eciam ero BHyTpeHHEe
conportusiieHue 2 Om.

12) HaiiTu cuity Toka B LIETIU U B COTIPOTUBIIEHUH R3, eciii peocTaT MOJTHOCTHIO BHIBEACH
u3 uenu. Kak uaMensarcs nokaszanusi npuOOpoB, €M IBUKOK peocTaTa MepeMecTUTh
CHHU3Y BBEpX?

SAC=1,448
r=10,20Mm

R, =R, = 1,20m
R, =20m

R, =3 OmM

13) Ilpu BeITONHEHUH TPIOKA «JIeTarOIINI BETOCUTICAUCT) TOHIIUK ABHKETCS 1O
TPaMIUIMHY MO/ IEUCTBUEM CHIIBI TSIKECTH, HAauMHasl JBHKEHUE U3 COCTOSIHUSA

o B ‘
/{ o

o W
\\
o
e



IIOKO# C BBICOTHI /{ (cM. pucyHoK). Ha kpato TpamminHa cKOpoCTh TOHILMKA HAllpaBlieHa
0]l TAKMM YTJIOM K TOPU30HTY, YTO JJAJILHOCTB €ro noJjieTa MakcumaibHa. [Iponeres no
BO3/YXY, TOHIIUK MPU3EMJISETCS HAa TOPU3OHTAIbHBIN CTOJI, HAXOAAILIMICA Ha TOH XKe
BBICOTE, YTO U Kpai TpamiuinHa. KakoBa BbicoTa mojiera h Ha 3TOM TpamIuiuHe?
ConpoTuBiIeHHEM BO3lyXa U TPEHUEM IIPEHEOPEYbD.

14) Bosmymneiii map o6bemom 2500 M® MMeeT BHU3Y OTBEpCTHE, Yepe3 KOTOPOE BO3LYX
B IIape HarpeBaeTcs ropenkoi. Ecim temnepatypa okpysxkaromiero Bozayxa 7 °C, a ero
I0THOCTH 1,2 KI/M°, TO IIpH HArpeBaHUHU BO3IyXa B IIape A0 TemmepaTypsl 77 °C map
MOJIHUMAET Ipy3 ¢ MakcuManbHOU Maccoit 200 kr. KakoBa macca 060ouku mapa?
0O0607104Ky 1Iapa CYUTATH HEPACTIKUMOM.

Uccnenyercs sanekTpuyeckas 1enb, COOpaHHas 10 cXeMe, IPeCTaBICHHON Ha PUCYHKE.
Omnpenenure GopMyIibl, KOTOPbIE MOXKHO UCIIONIB30BATh JJIsl PACUETOB MMOKA3aHUN
ammnepMeTpa 1 BosibT™MeTpa. 3mepuTenbHbie TpUOOphl CYUTATH

. &)
uneanbHbIME. K Ka)k10i mo3uun nepBoro croadna nogdoepure N/
COOTBETCTBYIOIYIO IO3UIMIO BTOPOTO U 3aMUIINTE B TaOJINIly BEIOpAHHbIE | &
1M QpBI OJT COOTBETCTBYIOIIUMHU OyKBaMH. I
R @)
IHHOKA3AHUA ITPUBOPOB ®OPMV.IBI JUISI PACUETOB
IMOKA3AHWI1 IPUBOPOB
A) TmOKa3aHMs aMIIepMeETpa 1) & (R+Rp+r) I
b) mnokasaHus BoIbTMETpa 2) &l(R+Rp+r)

3) &(R+Rp)/ (R+Rp+r)
4) &Rp+r)/ (R+Ry)

Cnenudukarnms

KOHTPOJIbHO-U3MEPUTENBHBIX MAaTepHAIOB [T TPOBEACHUS IPOMEXYTOYHON aTTeCTalluu 110
¢uzuke (mpoduiabHbI ypoBeHb 00yueHus) B 10 kiacce.



Copep:xanuie KOHTPOJIbHON paboThl onpenensercs denepaibHbIM  KOMIIOHEHTOM
roCcyJIapCTBEHHOTO 00pa30BaTeIbHOTO CTaHaapTa 1o ¢usuke, (6a30BbIi U MPOGUITLHBII
ypoBHH) nporpamMmsbl 10 kiacca.

Kaxapiii BapaHT KOHTPOJIBHON pabOThI BKIIIOYAET B C€0s1 KOHTPOJIUPYEMBIE 3JIEMEHTHI
coJiep>KaHus U3 BCeX pa3/iesioB mporpammel pusuku 10 kmacca.

KonnuecTBo 3a1anuii Mo TOMy WM HHOMY pa3ziesly ONpeesieTcs ero coaep:KaTeIbHbIM
HAIMOJIHEHUEM U MPOMOPLHUOHAIBHO Y4eOHOMY BpEMEHH, OTBOJIMMOMY Ha €ro U3yueHHUe B
COOTBETCTBHUH C MIPUMEPHOI porpammon o usuke.

ITpuopurerom npu koHcTpyupoanuu KMM sBisiercss HEOOX0IUMOCTb IPOBEPKU
IIPEYCMOTPEHHBIX CTaHAAPTOM BHUJIOB JIEATEIBHOCTH YCBOCHHME NOHATUIHOTO anmnapara
Kypca (pU3UKH, OBJIAJCHUE METOI0JIOTHYECKUMU 3HAHUSIMU, IPUMEHEHUE 3HAHUH pU
00BsICHEHUN (PU3MUYECKUX SBICHUH U pemeHnn 3a1ad. OBlaieHue YMEHUSIMH 110 paboTe ¢
nHpopManuei GU3NIECKOTO COEPKAHUS TPOBEPSETCS ONIOCPETOBAHHO MTPH UCTIOIH30BAHUHT
Pa3IMYHBIX CLIOCOOOB MPEACTaBICHHS HH(OPMAIMU B TEKCTaX (TpadyKu, TaOIHUIIBI, CXEMbI U
CXEMAaTU4YECKUE PUCYHKH).

HaunGomnee BaKHBIM BHJIOM JICATEIHHOCTH C TOYKHU 3PCHHSI YCIICIITHOTO ITPOI0JIKEHUS
o0Opa3oBaHMs B BY3€ SIBJISICTCS pelieHue 3a1a4. Kakblii BapuaHT BKIIIOYAET B ceOsl 3a/1a4H 110
BCEM pa3zJieslaM pPa3HOTO YPOBHS CIOKHOCTH, ITO3BOJISIIOIINE MPOBEPSATH YMEHHE TPUMEHSTh
¢bu3nueckre 3aKoHbI U (HOPMYJIBI KaK B TUTIOBBIX YYEOHBIX CUTYaIUsAX, TaK U B
HETPATUIIMOHHBIX CUTYaLIUAX, TPEOYIOIUX MPOSABIECHUS JOCTATOYHO BHICOKOW CTEICHH
CaMOCTOSITENTLHOCTH MPH KOMOMHUPOBAHUU U3BECTHBIX AITOPUTMOB JIEHCTBHUI WM CO3/1aHUU
COOCTBEHHOTO IJIaHa BBITIOJIHEHUS 3aJaHHsl.

Kaxiplif BapaHT KOHTPOJIbHOM paboThl BKJItOUaeT B ce0st 15 3amaHus, pa3anyaromuxcs
(dbopMoOii 1 yYpOBHEM CII0KHOCTH

(Tabnwuma 1).

Howmep 3ananus Makcu- Tema. ITpoBepsieMblil 2JIeMEHT 3HaHHIT H CIOCOOOB JIEATEIBHOCTH Tun 3azanuit IpumepHoe Bpemst
MaJIbHBIH BBINOJIHEHHS
Ga

1 Kunemarrka npsMoiIMHEHOro paBHOMEPHOT'O PAaBHONEPEMEHHOT'O JIBUKEHUS. C KpaTK1M OTBETOM 3
I'paduueckoe npeacraBnenne nudopmanuu. B3anMocBs3b XapaKTepUCTHK
JIBHKCHUSI

2 3aKOH COXpaHEHHUSI UMILYJIbCA CHCTEMBI Tell. JIBHKEHHE Tell MO HEKOTOPHIM C  pa3BepHYTHIM OTBETOM. 10
YIJIOM JIPYT K JIpyry. YMeHHe paboTaTh ¢ BEKTOPAMH M /WIIH MX MPOCKIUSIMH Ha
KOOp/IMHATHbIE OCH. 3HaHHE ¥ NPUMEHEHHE TPUTOHOMETPUH.

2 JIBIDKEHHE TeJ MO JeHCTBHEM HECKOIBKUX CHII IO HAKJIOHHOH TIOCKOCTH. C pa3BepHYTHIM OTBETOM. 7
‘YMeHue paboTarth ¢ BEKTOPAMHU U UX NPOEKIUAMU HA KOOPJIMHATHBIE OCH. O6ocHoBaHue hopmyi1.
3HaHUe ¥ IPUMEHEHHEe TPUrOHOMeTpHH. 3HaHue 3akoHOB HbloTOHA

2 JIBr>xeHue Tell 1oj AeHCTBUEM HECKOJIBKUX CHJI HA FOPH30HTAIBHOMN IIOCKOCTH. | C  pa3BepHYTHIM OTBETOM. 10

3uanue 3akoH0B HptotoHa. CBA3b IMHAMUKM U KHHEMATHKH (IBUKEHHE TI0
OKDY)KHOCTH).

2 JIBm>xeHue Tela, GPOIIEHHOr0 10J| IJIOM K ropu30oHTYy. ITpuMeneHne C  pa3BepHYTBHIM OTBETOM. 10
KMHEMATHKH U 3aKOHA COXPAHEHHs DHEPIUH.

1 PaGota ¢ rpaduKaMu METO[aMH aNNPOKCUMAIINH. YUeT HOIPEIHOCTH. C  pa3BepHYTHIM OTBETOM. 3
Onpeienenne XapakTepHCTHK.

1 OTHOCHTENbHAs BIAXXHOCTH BO3/TyXa, PacueT M SKCIIePHMEHTaIbHOE C KpaTKHM OTBETOM 3

OIIPEJICJIICHUE C TIOMOILBIO TICUXPOMETpA.

1 1 3aK0H TepMOAMHAMUKH, rpaduuecKoe npencTaBieHne HHPOPMALHHL. C pa3BepHYTHIM OTBETOM 5




OHPSZ{EJ’ICHI/IC pa60TLI ra3a Wi KOJIMYECTBA TCIJIOTHI, IIOJIYYCHHOC ra3oM

KI1JI TerioBoro aBuratesst

C Pa3sBEPHYTHIM OTBETOM

10 I'paduxn nuKIMYECKHX NPOLECCOB. AHAIN3 IPaQUKOB, yCTAaHOBICHUE CBSI3U C pa3BepHYyTHIM OTBETOM 20
MEX/Ly NPOLeCcCaMy, YMEHHE H300pa3uTh JaHHbIH HUKIMYECKHIT IpoLece B
HEJIOCTAIOIIeH CHCTeMe KOOPIMHAT

11 3axon Oma 1 nonuoit nenu. Onpenenenne D/C U BHyTPEHHEr0 C pa3sBepHYTHIM OTBETOM 10
COLIPOTUBJICHUS.

12 3akon OMa JU1st HOJIHOM Lieny. DIeKTpHYecKas Lelb CO CMEIIaHHbIM C pa3BepHYTHIM OTBETOM 25
COCJIMHEHHEM POBOJAHMKOB. PacueT CHIIbI TOKA U HATIPSDKCHHUSL.

13 MexaHuka. JIBrxeHue Tl 10 CIO0KHON TPASKTOPHH. 3aKOH COXPaHEHUs C pa3BepHYTHIM OTBETOM 25
9HEPTHH C y4eTOM pabOThI CHIIbI TPEHUs. [[BIDKEHHE Tena, OPOLICHHOTO MO
YIJIOM K TOpU30HTY. PellieHne cucTeMbl ypaBHEHUH. Y MEHUE BbIpakaTh
HCKOMYIO BeIMUHHY.

14 TepmoarHamuka. OnpeeneHne XapaKTepUCTHK TeJl TPU TEII00OMEHe. C pa3BepHYTHIM OTBETOM 10

15 AHanu3 NEKTPUYECKHX Lieneil. Y CTaHOBIEHHE B3aUMOCBA3EH MEK Ly C pa3BepHYTHIM OTBETOM 5

XapakKTEepUCTUKAMHU

Tabnuya 2

Pacnpeoenenue 3a0anuti KonmpoabHOU pabomul O cOOePICAmMenbHbIM pazoenam Kypca
Guzuxu

CoJeprkatesibHbIe Pa3Ieibl Bcst pabota

MexaHuka 8

MonexynsipHast Gpu3uKa u 5

TEPMOJIMHAMHKA

DJIEKTPOANHAMUKA 3

Wroro 15

Tabauya 3

Pacnpeoenenue 3a0anuti koumponvHot pabomol

10 8UOAM NPOBEPSEMBIX YMEHUL U CNOCOOAM OelCmeull

OcHoBHBIE YMEHUS U CIOCOObI neficTBuil  (Bes
pabora

3HaTh/IOHUMATh CMBICI (PU3UYECKUX 15

MOHATHUH, BEJTMYUH, 3aKOHOB, TIPUHIIHIIOB,

MIOCTYJIATOB

YMeTh ONucChIBaTh U OOBSACHATH 9-12

(du3nveckre sIBICHUS U CBOWCTBA TeJ,

pe3yJIbTaThl SKCIIEPUMEHTOB. ..

OTnu4aTe TUNIOTE3BI OT HAYYHOU TEOpuH, |2

JieNiaTh BBIBOJIbI HA OCHOBE 3KCIIEPUMEHTA

U T

YMeTb npuMeHsTh NosryyeHHble 3Hanus |10

IpU pelieHrnn GU3NYecKuX 3a1a4y

Hcnonb3oBate npuodpereHHble 3Hanus u |0-2

YMEHUS B TIPAKTUIECKOH eI TeTHHOCTH U

[IOBCEHEBHOM KU3HU

Htoro 15

MaxkcumanbHbIA 0aiut; 27.
Ouenka «2» wmenee 11 0amwios.

Ouenka «3» -11-16 6ayuioB.




Onenka «4» -17-22 6ajuioB.

OneHka «5»

-23-27 6ayuIoB.

[IpumepHoe Bpems BbinoaHeHUs - 150 MuHYT

OTBeTHI
No I BapuaHT 2BapuaHT 3BapuaHT 4BapuaHT
1 4 3 3 3
2 2,5krm/c I1xrm/c 2,8xrm/c TcMm/c
3 2 A-2, b-2 A-1 b-4 1H
4 81 6Mm/c 40Mm 8m/c
5 32]1x 0,2]1x Sm Ic
6 20H/Mm Or 6,7 10 8,2 m/c? 400H/m Ot 0 mo 1em
BBITIOJTHSCTCS
7 oklla 20% 59% 100%
8 2,5k ]JIx 15 3x/x 20k Tk
9 60% 200/1x 25k ]Ix 16x/1x
10
11 40m 10m 9B 56B
12 2A, 4B 10A, 15B 2A,3,2B,3B 0,72A, 0,432A
13 0, Lier P = M (sin @+ grcos @) 0,76 6H 0,5H
KT g
14 25001x =57° 12cm 400kr
15 Cuna Toka [Tpu mro6om 4.1 A-2
YBEJITHYUTCS, TTOJIOKCHHUHU JIBUKKA b-3
(TOK KOPOTKOTO | peocTara moKa3zaHus
3aMBIKAHHUS ), BOJIBTMETPA PaBHBI
HaIpsDKEHUE SJC, T.k.
YMEHBIIIATCS HJIcaTbHBIH
MPAKTUYECKH IO | BOJBTMETP HMEET
HYJIs 0ECKOHEYHO
OosbIIoe

COINIPOTUBIICHUE U
SIBJISIETCS Pa3pbIBOM
1(S1078




IIpakTH4yeckas 4acTh KOHTPOJBHBIX H3MEPUTEIbHBIX MaTEePHUAJIOB
JIJIsl IPOBEIeHUs1 HTOTOBOI KOHTPOJIbHOM padoThl o pusnke
B PaMKaX NMPoBeIeHHUsI MPOMEKYTOUHON aTTecTaAlluu
s 11 kiaacca TeXHOJOTHYeCKOro npogus

HroroBast xkoHTpoJsibHAsi paboTa cocTaBieHa ais ywammuxces 11 kmacca ¢usuko-
maremaTrueckoro npoduis (11xmacc, mpodunbHbIil ypoBeHs). Pabora mpemioxkeHa B IByX
BapHUaHTax M pacCuMTaHa Ha 45 MUHYT.

3amaHus pazIMYaloTCs Kak (OpPMOM MPENCTAaBICHHS, TaK M YPOBHEM CIIOKHOCTH.
Cocrout pabora u3 Tpéx yacreid. Yacte A-3agaHusi C BBIOOPOM OJHOIO IPABHILHOIO
OTBETa M3 YeThIpeX NpeuiokeHHbIX. Kaxnoe 3amanue B yactu A oreHuBaercs B 1 Oam.
YacTps B-3aianme Ha yctaHoBjIeHHEe cOOTBETCTBH. Eciu 3a1aHne BHIOIHEHO 0e3 OMUOO0K -
HauMciseTcss 2 Oajuia; ecnu JOMYyIIeHbl ofHa Wi aBe omunoOku 16amn. Yacte C-3amaua
MOBBIIIEHHON CII0)KHOCTU C Pa3BEpHYTHIM pelIEHHEM, MaKCUMaJIbHOE KOJIMYECTBO OaljioB
3a 3TO 3aJaHue- 3.

[lenp paboTBI: € TOMOLIBIO MPEATIOKEHHBIX 3aJaHUil MPOBEPUTH 3HAHHME U
MOHMMAaHNE BAXXHBIX JIEMEHTOB COJIEp)KaHUs (MOHATHSA, UX CBOWCTBA, IPUEMBI PEIICHUS
3aja4 U T. 0.), BJaJIeHUE OCHOBHBIMU alrOPUTMaMH{, YMEHHE NPUMEHATh 3HAHUS K
peleHnio GU3NIECKuX 3aj1au:

» mnpeIMeTHbIe yMeHUsI

TpedoBaHusl K YPOBHIO IOATOTOBKH.

3ananue Paznen KonTtposmpyembie 3j1eMeHTbI COAepsKaAHIS

Al MexaHHKa 3HaHue ¥ IOHUMAaHKE CMbICITA (PU3UUECKUX BEJMUHH (yckopenue, ckopocmp, nyms).
‘YMeHus ONMCHIBATh U OOBSACHATEH (PH3UUECKHE SIBICHUS (pasHoycKkopenHoe dgudiceHue).
‘YMeHure onpeensiTs XapakTep GH3HUecKOro mporecca 1o rpaduxy. 3HaHue H
MOHMUMAaHKE CMBICITA (DH3UYECKUX 3aKOHOB

A2 MexaHuka 3HaHHE U TOHUMAHHUE CMBICIIA (PUBHMUYECCKUX BETUUMH (Cuia madicecmi, Cund ynpy2ocmu).
YMeHue u3MepsaTh CUiIy

A3 MexaHuka 3HaHWE U MOHUMAHKE CMBICTA (PUIHUCSCKUX BETHUMH (UMnYIbC cuchembvl men) U
3aKOHOB (3aKOH COXPAHEHUs UMNYIbCa)

A4 MexaHnka 3HAaHWE ¥ TOHMMAaHHE CMBICIA (PU3MYECKUX BEIIMYUH (Mexanuueckas paboma,
MOUWHOCMb, UMNYTbC mejld, KUHemu4eckas 3Hep2wz)

AS MexaHuka 3HaHHe U TOHUMAHHUE CMBICIA (PU3IMUIECKUX MOHATHI U BEJIMUNH (Mexanuyeckue

Kone&amm, Mamemamuyeckutl ﬂrlailmHMK)



A6 MoutexyrsipHast (pusika| 3HaHHE U IOHUMAHKE CMbIC/IA (PM3MYECKUX TIOHSTUI 1 BEIMUMH (dagneHue udeanshozo
2a3a). YMEHUS OIIUCHIBATE U OOBSICHATH (PU3HUECKUE SIBICHUS (3a6UCUMOCTb OAGNeHUs
UOeAbHO20 2a3a OM MeMnepamypbl)
AT MornekyrsipHast pu3rka| 3HaHUE ¥ TIOHIMaHHUE CMBICIA (DM3UYCCKIX TIOHATUI U BEIMYHH (memnepamypa
Kunenus). YMCHUS OITHCHIBATD H OOBSICHATH GU3UICCKUC SIBIICHUSI (3a6UcUMOCTb
memnepamypuvl KUNeHusi Om O0dejleHsl)
A8 TepmonmHamMuka 3HaHHWEe W IOHMMAHME CMBICTIAa (U3MYECKUX BeIWUUH (KII[ mennosoti mawuHol).
'Y MeHHe TPUMEHATH OAYyYESHHBIE 3HAHUS I pelieHus hM3UYecKX 3a/1a4
A9 TepmonmHamMuka 3HaHHe U IOHUMaHUE CMBICTIAa (PUBHMIECKUX 3aKOHOB (1ep6biti 3aKOH MepMOOUHAMUKLL)
Al0 JJeKTpOAMHAMUKA ‘YMeHre ONUCHIBATh U OOBSICHSTH (PH3UUCCKHE 3aKOHHI (3axon Kynoua)
All DNeKTpOMHAMHKA 3HaHHe U IOHUMaHKE CMBICTIAa (PU3HMIECKUX MOHATHI U BEJIMUHUH (conpomuenenue,
MowyHocmy). YMEHHUE OIPEIeISATh XapakTep (ZH3UYEecKOoro mporecca 1o rpagpuxy
(3a8MCI/M/lOCmb CUJIbl MoKa om Hal’lpﬂ()lCeHuﬂ)
Al2 DIEKTPOIMHAMHKA 'YMeHHs ONMCHIBATh U OOBSACHSTH (PH3UUECKHE SBIICHIS. 3HAHHUE Y IOHUMAHHUC
CMBICTIA (PU3UYECKHX BEUUKH U ABICHUH (31ekmpomazhumuan undykyus, cura Jlopenya)
Al3 (DNeKTpoHAMUKA 3HaHKe U TOHUMAaHUE CMBICTA (PU3MICCKUX MOHATHI U BEJIUUUH (KorebamenvHblii
KOHNIYD, 21eKMPOEMKOCHb, UHOYKMUGHOCb, Nepuod Korebanut). Y MCHUSI OTTUCHIBATh 1
OOBSICHATD (PU3UUCCKHE ABICHUS (C60600HbIE INEKMPOMASHUMHbLE KONCOAHUS)
Al4 DIIEKTPOAMHAMUKA 3HaHHE W TOHMMaHHE CMBICIA (PU3MYECKUX MOHIATHH U BEIWYHH (nokasameny)
NpenromMieHUusl, OnMmu4decKadsi CLUI[I)
AlS DIeKTpOANHAMHUKA 3HaHWE W TMOHUMAaHWE CMBICTa (PHU3HYECKUX 3aKOHOB (3akon Oma Ons noanol
brexmpuueckoti yenu). YMEHHE TPUMEHATH IIOJNyYCHHBIC 3HAHUSA Ui PEIICHUS
(bu3MUecKNX 3a1a4
Al6 KsanToBas ¢usuka 3HaHNe ¥ TIOHUMAHUE CMBICNIA (PU3HYECKUX TIOHATHI {amom, amomHoe 10po)
Al7 KsanToBas ¢usuka | 3HaHWE M MOHMMaHHE CMbICTA GU3NUECKUX MOHATUH (amomnoe sdpo). Y MeHUE
OTIPEeNeNATh MPOAYKTHI SAEPHBIX PEaKIUil HA OCHOBE 3aKOHOB COXPaHEHUS
AIIEKTPUYECKOTO 3apsaa M MACCOBOTO YHCITa
Bl DNeKTpOAMHAMUKA 3amaHue Ha COOTBETCTBHE. 3HATH W IMOHUMATh (DU3UYCCKUE BEIHYHHBI
(onexmpoemxocmv).  YMEHUS  ONKCHIBATD W OOBSACHATH  PeE3YJILTATHI
JKCTMIEPUMEHTOB. YMECHHE MPUMEHSATh 3aKoH OMa [T y4acTKa Henu
B2 DnexTpoan- 3amaHre Ha COOTBETCTBHE. Y MEHHE IPHUBOAUTH MMPUMEPHI MPAKTHYECKOTO
HaMHKa. MpUMEHEHUsI (PU3NIEeCKUX SBICHUN
Cl KBanToBas ¢usnka 3HaHUe U MOHUMaHue GU3nIecKuX ABICHUI((oTodhdeKT). YMeHne
MPUMEHSTh TOJTyYCHHBIC 3HAHUS [T pelieHus GU3NUSCKUX 3a1a4 (ypaBHCHHE
Oitaiureiina 11 poTodaddexra)
» MeTampeIMeTHbIe YMEHHUsI:
o YMCHHUC aHAJIM3UPOBATb U OCMBICIIMBATL TCKCT 3a1a4U;
o YMCHUC IINIAHUPOBATH XOJ PCHICHUSA 3aJa4H,
e  yMEHHE BBIOMpATh MPABWIBHOE YTBEPKICHHUE, BHICTPANBas JOTMUECKOE PacCyKICHUE;
o YMCHHUEC OLICHUBATDH IMMPABUJIIBHOCTD BBIITOJIHCHHUA I[CﬁCTBHSI;
o YMCHUEC UCITIOJIB30BAaTh I/IH(I)OpMaI_[I/IIO U3 TEKCTa B U3MEHECHHOH CUTyalllH,
e  yMEHHE OTBeuYaTh Ha BOIPOCHI, TPEOYIOLIHE COMOCTaBICHHUSI NHGOPMALIUU U3 Pa3HbBIX

YacTer TEKCTa.



IIporuo3upyemslii pe3yabTaT: yCBOCHHE 00yUYaIOIIMMUCS IPOrPaMMHOTO MaTepuana 3a

kypc 11 kracca.

MaxkcumanbHOe KOJIM4ecTBO OamiioB 3a paboTy-17, uto cocraBiser 100% BbImOTHEHUS

pabotbl. [To pe3ynbpraTram BBIMOJIHEHUS BCEX 3aJaHU PaOOTHI OMpENEeNsIeTcss YPOBEHb

y4eOHBIX TOCTIKEHUH, ydamuxcs 1mo ¢pusnke 3a kypc 11 kimacca.

Kpurepun onenku paboTsl

OrneHka

«2» «3» «4dy «5»

bannsl
Ha poUIBLHOM
YpOBHE

0-7 8-12 13-18 19-24

Samauug 1-17

10amn

Saganus B1-B2

OILICHUBAIOTCS B 2 OaJijia, €CIIM BEPHO yKa3aHbl 00a AJIeMEHTa OTBETA;
B 1 6ainn, ecnu gomyieHa ojaHa ommuoka; B 0 6amios, ecinu o0a
9JIECMEHTA YKa3aHbl HEBEPHO.

3aganue C1

onenuBaercs ot 0 10 3 6aJUIOB B 3aBUCUMOCTH OT TOJTHOTHI PEIICHUS
3a7a4u




Al.

Ad.

AS.

A6.

AT,

11 xkaace

BAPUAHT 1
Ckopocrts asromobuwis Maccoit 2000 kr, 1BUXY- p wm/c 4
X
HIETOCS BAOJD OCH OXx, M3MEHSETCS CO BpEMEHEM 10
B COOTBETCTBUHU ¢ TpadukoM. CucTemy orcyera 8

CUMTATh WHEpHHANbHONH, PaBHOmeHCTBYIOLIAA
BCEX CHJI, NEUCTBYIOIMMUX HA aBTOMOOWIL, paBHa:
[11)500H

[12) 1000 H -

[13) 10000 H 0 8 16 t¢c
[14) 20000 H

Ha pucynke n3obpaxen naboparopubiit auHamomerp. Llikana nporpaxyupona-
Ha B HplI0TOHax. Kakoil 7o/KHa ObiTh Macca rpysa, IOIBEHIEHHOTO K IIPYXHHE,
y10OBI OHA pacTAHYIach Ha 7,5 cM?

rm\ ]
[1Dn100r o 1 2 3 4 K
D 2)200r H |nnlnulnnlmllmchmlimhmle
[13)300r RN RERNE RN RN RN R RS
D4)400r CM012345678910?

Jlpa MaipyMKa, CTOSILIMX Ha JIBAY Ha KOHBKAX, OTTOIKHYJIMCE JPYT OT Zpyra
1 Pa3beXalmuch co cKopoctamu v, = 0,2 M/c n v, = 0,1 M/c. Kakopo oTHOIEHUE

m
—L macc Manpurkos? TpeHvieM npeHeGpeds.

m,
[D1:2 [13)1:4
[2)2:1 Cl4)4:1

TToxpeMHBIH KPaH IMOIHEMAET IPY3 Maccoit 4 T Ha Bbicoty 15 M. 3a Kaxoe Bpems
MTOIHUMAETCSA TPY3, €C/TH MOLIHOCTE aeurareiis KkpaHa 20 kBt? ITorepu sHepruum
HE3HAYHUTEIbHEL.

[dbsec [13)20¢

12 10c¢ [J430c¢

Kak M3MEHMTCS NepHOn MATBIX KOJeOaHMit MaTeMaTHIeCKOro MasTHHKA, ECIIH
ero OJIMHY YMEHBUINTS B 16 pas?

[ ]11) ysesmunrcs B 4 pasa []3) ymenpuntes B 4 pasa

[12) yeenmunrcs B 2 pasa [14) ymenbimres B 2 pasa

Tpy HeM3MEHHO! KOHUEHTPAMH YacTHI] aGCoMoTHAS TEMIIEPATypa pa3peXeH-
HOTO rasza Obla yMeHbIICHA B 3 pasa. [lasjieHue rasa rpH 31oM:

[11) yesemmuamiiocs B 3 paza [7]3) ymensimmnocs B 9 pas

{12) ymensumiocs B 3 pasza [14) ue uamenmnocs

Cocya ¢ BOIOM NMOIHAIA Ha BepHIMHY ropsl. [Ipu 3TOM TeMIiepaTypa KUTICHUA
110 CPABHEHUIO C TEMIICPATYPOH KMIICHMSA Y TIOTHOXMSA TOPbI:

1 1) yeenmumnace [13) ymensmunacsy
[[]2) orser Heonno3zHayeH []14) ve naMeHunace



AS8.

A10.

All.

Al12.

Al3.

Al4.

B tenuioBoii ManIMHe TeMIiepatypa Harpesatenst 600 K, temiieparypa xonoaninb-
Huka Ha 400 K Menpure. Onpenennre MakcHMabHO BosMoxHeI# KILH Teruio-
BOM MalIMHBI.

1 1 1 2
Dl)z [:]2)5 D3)-2' D4)'§

Kakoe konuuecTBO TEIUIOTHI MOJYYEHO ra30M, €CJIH €ro BHYTPEHHAS SHEPTHA
yeenuurnach Ha 500 JIx u ra3 cosepiiui paGoty, paBHywo 100 Ix?

[71) 100 Ax [713) 600 Ix
[2) 300 Tx [14) 700 Tx
PaccrosHune MEXIY IBYMA TOYCYHBIMHU JCKTPUYECKNMM 3apaaaMy YMCHBITHITH

B 3 pa3a, IIPH 5TOM OAMH M3 3apsSI0B YBEIHYWIH B 3 pas3a. Ciia B3aUMOACUCT-
BHSA MEXIY HUMU:

[J 1) He mamennnacey {]3) yBennunnacs B 27 pas

[]2) ymenpmmnace B 27 pa3 {]14) ymenpummnace B 3 pasa

Ha pucynxe uzo6paxeH rpapux 3aBucuMocTd ciisl 1, A}

TOKa B MPOBOAHHKE OT HANDPSIKCHUST MEXTY €T0 KOH-

uamu. OmipenenuTe MONTHOCTD TOKA B MPOBOJAHUKE 2

TIPH CUJIE TOKaA 2 A.

[J1) 10 Br t

[12) 40 Br

[13)80Br >
(:]4)100BT . 0 1020 30 40 U B

MAar"Hura B KarymIKy CTpeJika raibBaHOMETPa OTKIIOHACTCA BJACBO.

Ha pucynke n3obpaxena cxema onbrra @apanest. [pyu BeeneHnu
IIpu BoIBeACHMM MarHMUTA M3 KaTYUIKH CTPesKa FajlbBaHOMETpa: H

S
[]1) orxionsiercs BripaBo

[]2) orxnousercsa Bieso
[ 3) ue orxnonstiercs
[J 4) otksionsietcst cHayana BIIPaBO, a 3aTEM BIIEBO

KonebatenbHalii KOHTYP COCTOUAT M3 KOHAEHCATOPA BICKTPOEMKOCThIO C U Ka-
TYIIKY MHIYKTUBHOCTHIO L. ECIM eMKOCTh KOHAEHCATOpa YMEHBIUUTE B § pa3,
a MHAYKTABHOCTb KAaTYIIKK B 2 pas3a YBEINYUTh, TO NMEPHOL CBOGOIHBIX JIEK-
TPOMArHHUTHERIX KOJIEOAHUI B 3TOM KOHTYypE:

[]1) He usmeHuTCH

[]2) ymensmutes B 2 pasa
[]3) ysenmuwmrcs 8 4 pasa
(14 ysemmuwnres B 2 pasa

CxopocTs cpeTa B crekie pasua 200 000 xm/c. Onpenenure noxasaresns Ipe-
JOMJIEHHS 3TOTO BMIa CTeKna.

Ono,s [13)1,2
21 L1415



AlS.

Al6.

Al7.

B1.

B anexrpudeckoii cxeMe, U300paxXeHHOM Ha pucyHKe, 3JIC HCTOUYHHKA paBHA
12 B. BHyrpeHHee CONPOTHBIICHHE HCTOYHHKA TOKA = 1 OM, a COPOTUBICHUS
pesucTopoB R, = 3 OM u R, =2 Om. Kakoe 3HayeHMe 1TOKA3BIBAET MAECATBHBIN
BOBTMETP?

Ju1B
[12)3B
[13)4B
[]4)8B

Snpo amoMunus ,.Al% cocrout us:
13

[(11) 27 npotoHoB U 13 He#TpOHOB
((12) 13 npoToHOB U 27 2/1EKTPOHOB
[]3) 13 npoToHOB U 14 HEUTPOHOB
[]14) 13 ueitrpoHoB M 27 3/1€KTPOHOB

Hanummure HexocTaloniee 0603HaYeHUE B CAEAYIOIIEN ANEPHOM PEaKIluM.
AP+ nt — | Na* +?

(1) ,He [J3) -

[J2) 4 pt

Tlmockuil KOHIEHCATOpP 3apSAAMIM U OTKIIOYHIA OT HCTOYHHKA HATIPSIKEHHS.
Kak vaMeHsiTCs 3apsifi, HanpsKeHHE ¥ eMKOCTb KOHIEHCATOPa, eCH MEXITY €r0
TUIACTUHAMM TIOMECTHTD IMaiekTpuK? K Kayk0i mo3uiuu nepsoro cronba
nog0epHuTe COOTBETCTBYIOLIYIO IO3UIIMIO BTOPOTO U 3alUINKUTE B TabIHIy
BbIOpaHHBIEe HHUPPHI TIOX COOTBETCTBYIOIMMHU OyKBaMH.

DOu3nvecKad BeTHIHHA Xapakrep H3MeHeHust
A) 3apan 1) ypemirumtesa
B) HanpsokeHune 2) yMEHBIINTCH
B) si1eKTpOeMKOCTE 3) He U3MeHUTCA

OTtBeT: A b B

B2.

YcTaHOBUTE COOTBETCTBHE MeXNY PUINUECKHMH SIBIEHHUSAMH U IIPHOOpaMH,
C TIOMOIIBIO KOTOPHIX ITH SBJIeHus uccneayioTed. K Kaxmnoi nosuumm rnepsporo
cTonbua NoAGEpUTE COOTBETCTBYIOMIYIO MO3MIIUIO BTOPOYO M 3aIIMINNTE B Ta0-
JIAITYy BHIOpaHHBIC ITUPEI TTOJ; COOTBETCTBYIOIIMMU GYKBaMM.

Ilpubop DH3MIECKOE ABIEHHE
A) TpancdopMaTop 1) TerwioBoe aeiicTBUE TOKA
B) anexrpudeckas JaMIoyka 2) neicTBIC MAarHMTHOTO 1107151 HA IMPOBO/I-
B) anekTpoaBurarensb HHUK C TOKOM
3) snekTpOMarHuTHas HHIYKHUA

OTBeT: A b B




C1. [Ilpu doroaddexre ¢ IUIATHHOBON MOBEPXHOCTH JIEKTPOHLI ITOJIHOCTHIO 3a-
JEPXHUBAIOTCA pa3HOocThi0 noreHuuanos 0,8 B. PaGora BeIXoAa ¢ MOBEPXHOCTHA
IUIaTHHBI cocTaBsaeT 5,3 3B. Haligute 1nvHy BOJIBBI IPUMEHSIEMOTO H3TYYeHNs
¥ TIPEIENbHYIO JUTHHY BOJHEI, ITIPU KOTOPO#H ellie Bo3MoXeH (otoaddexr.

OrBeT:
Kpurepun onenku paboTsl
Ornenka «2» «3» «4dy «5»
Bamner 0-7 8-12 13-18 19-24
Ha poUIHLHOM
YPOBHE
Samanus 1-17 16amn

Saganus B1-B2

OIICHMBAIOTCS B 2 0aJlIa, eClIi BEPHO yKa3aHbl 00a 3JIeMEHTa OTBETA;
B 1 Oamn, ecnu gomynieHa onxa omubka; B 0 6amios, ecinu 00a
9JIECMEHTA YKa3aHbl HEBEPHO.

3amanue Cl1

OLCHUBACTCA OT 0 a0 3 6a110B B 3aBUCUMOCTH OT ITOJIHOTHI PCUICHUA
3aJa4du




Al.

Ad.

A6.

AT7.

11xknaacc

BAPUAHT 2

CKOpOCTh aBTOMOOMIIA, ABUXKYUIETOCS BAOJL OCH v, Mmfc }

Ox, N3MEHSIETCA CO BpEMEHEM B COOTBETCTBHUM 10

¢ rpadukoM. OnpeaenuTte MyTh, NPOUACHHBIN Te- g

mom 3a 16 ¢. 6

Cdni6em 4

[12)32m 2

[13)64m .
[(14) 128 m 0 8 16 tc

Ha pucyHdke u3o0paxeH JaGopaTOpHBIi AMHAMOMETP, IKajla KOTOPOTo IIpo-
rpagyHpoBaHa B HeloTOHaX. Kako# no/kHa ObITh Macca rpysa, IIOIBSIIEHHOTO
K IIpYXHHe, YTOOK OHA pacTAHYyIach Ha 2,5 cM?

(1250~ ] o
(12)100r 0o 1 2 3 4
[]3)25r H |ttt

(J4)10r IRARARA RN RERERARNRE N
CM0123456789102

JIBa MaJIPYMKA, CTOAIIMX HA JibJy Ha KOHbKaX, OTTOJIKHYJIMCH APYT OT Ipyra
U Pa3bexaluch CO CKOpocTaMu v, = 0,5 M/c u v, = 0,6 M/c. KaxoBo OTHOILIEHHE

m
—L macc Manbumkos? TpeHHeM nmpeHeOpeyds.

m,
JU5:6 [3)5: 11
C]2)6:5 [14)6: 11

Kunetnueckas sHeprus tena pasHa 20 JIx, a uMITyibc Tena paBeH 10 kr M/c.
CKOpoOCTB Tena paBHa:

(I 2m/c [13)5m/c

[12)4wm/c [(J4) 10 m/c

Kax #3sMeHHTCS nepuo MaJbIXx KOJIeOaHMHA MaTEMaTUYSCKOIO MasATHUKA, ECITH
€10 JUIMHY YMEHLILIWTE B 4 pa3za?

[]1) yeenmuuurcs B 4 paza [] 3) ymeHbinmTCa B 4 pasa
[12) ysenuuurcst 8 2 pasa []4) ymenpmmTes B 2 pasza

TIpy HEM3MEHHOM KOHIIEHTPALIMK YacTHII a0COTIOTHAS TEMIIEPATypa Pa3pexeH-
HOro rasa OplIa yBeimucHa B 4 pa3a. JaBieHye ra3a Ipyu 3ToM:

[]1) yBenuuunocs B 4 paza []3) ymensunaiocs B 4 pasa
[]2) yeerwumnoch B 2 pasa (] 4) He u3aMeHMITOCH

Temrieparypa KMIIEHHMSA BOABI B YaHHHMKE CYIIECTBEHHO 3aBUCHT OT:

[]1) MomuocTH HarpepaTend

[12) atMocdepHoro nasieHns

[] 3) BemecTBa cocyna, B KOTOPOM HarpeBaeTcs Boja
[]4) HavanbHOM TeMmepaTypsl BOIbI



AS8.

Al0.

All.

Al2.

Al3.

Al4.

TeMnepatypa HarpeBaTess TEILUIOBOM MalMHBI B 2,5 pa3a 60/blle TeMITepaTypsl
xonomuibHIKa, YeMy paBeH MakcuManbHBIN KIT MammHae?

[(11)25% [13) 60%

[]2) 40% [14)80%

Kakoe KOJMMYecTBO TEIUIOTHI MOMYYEHO ra30M, €CJIM €0 BHYTPEHHSIA SHEPTHUS
yBenrumriaack Ha 400 Ixx 1 ra3 coBepiuni pa6ory, papHyio 300 Ix?

[]1) 100 Ox [[]3) 400 Ix
[]2) 300 Ox []4) 700 Ox
Paccroauue MCXIAY ABYMA TOYCYHBIMH JJICKTPHUICCKHUMH 3apAiaMU YBEJIHIHAITH

B 3 pasa, pu 3TOM OOHH U3 3apsAnoB YBeIHYHIH B 3 pa3a. Cuia B3aUMOIECT-
BHSA MEXIY HHMH:

1) ne namenmnacey ] 3) yBenmumnace B 3 pasa

[[12) ymerbmmanacs B 27 pas []4) ymensimmnace B 3 pasa

Ha pucyHke u3o6paxeH rpauk 3aBUCHMOCTH CHIIBL 1, A 4

TOKAa B IPOBOAHUKE OT HAIIPSKEHMA MEXIY €I0 KOH- 6

uamMy. YeMy paBHO CONMPOTUBIIEHHE ITPOBOAHUKA? 4

[(]1)0,25 kOm ) |
[]2) 2 xOm "] R
[13)4xOm 0 2 4 6 8U,B
[14) 8 xkOm |

ITpoTtoH p, BaeTeBIIMI B 3a30p MEXAY IOJIIOCAMHU 3JIEKTPOMAr- o
HHUTa, UMEET CKOPOCTb, MEPIEHAUKYIAPHYIO BEKTOPY MHIYKIIHH N
MarHUTHOTO MOJIf1, HAaNPaB/IeHHOMY BepTHKanbHO. Kax Hampas- T 17 [ 7
JieHa JeiicTByrolas Ha Hero cuna JlopeHua? B .l*—**
[ 1) kK Ham ¥3-32 IUIOCKOCTH PHCYHKA S

[(]2) ot Hac nepneHIUKyYISPHO IUIOCKOCTH PUCYHKA

[C] 3) ropM30HTANEHO BIEBO B IUIOCKOCTH PUCYHKA
[]4) BepTHKAIBLHO BBEPX B IUIOCKOCTH PUCYHKA

KonebaTenbHbIil KOHTYP COCTOMT M3 KOHAEHCATOPa 3IEKTPOEMKOCTRIO C M Ka-
TYLIKHA UHIYKTUBHOCTBIO L. Eciu eMKOcTh KOHJIEHCATOpA YBEIUIHTD B 2 pasa,
a UHAYKTHBHOCTb KaTYIIKH B 2 pa3a YMEHBIIUTh, TO NIEpHOI CBOOGONHBIX 3/IEK-
TPOMArHUTHEIX KOJIEOAHUH B 3TOM KOHTYpe:

[] 1) He usMenurca [] 3) ymensmmTea B 2 pasa
[]2) yeenuuurcs B 4 pasa []14) ysenuunrca B 2 pasa

Ha pucyHKe 1MoKa3aH XOfl ABYX Jydell OT TOYeUHOTO MCTOUHHKA cBeTa A 4epe3
TOHKYIO JIMH3Y. KaKoBa MpH6GIH3HUTENEHO OITHYECKAS CWIA JIMH3bL, €C/TH OfHA
KJETKa Ha PHCYHKE COOTBET-

CTBYET OLLHOMY CAaHTUMETpY? L
1) 33 anmp ~ ] }'
[12) 27 nurp = =TT
[13) 20 arrrp
[14) 14 antp ¥ e

/'
,




A1lS.

Ale6.

Al7.

BI1.

B snexTpuyeckoii cxeme, U300paKeHHOW HA PUCYH-
Ke, MICAbHEIN BOJBTMETP ITOKA3bIBACT HANPSIKEHNE
U = 2 B. BHyTpeHHee CONpOTUBICHHAE HUCTOYHHUKA
ToKa r = 1 OM, a COIMPOTHUBACHUSA PE3IUCTOPOB
R,=20Mu R, =2 Om. Onpenennre SC UCTOYHUKA.

1B [13)3B
[]2)5B []4)8B
Snpo Gepuwimis Be® cocrout u3:

[ 11) 4 nporonos u 5 HeiiTpoHOB [ 13) 9 nporonos u 13 HeATpOHOB
[ ]12) 4 npoToHOB U 9 2MEKTPOHOB [14) 4 uetTpoHoB U 13 31EKTPOHOB

OnpenenuTe 4aCTHLLY, KOTOpas BHI3BIBAET CIEAYIONIYIO AREPHYIO PEAKIIMIO:
SAY +? —  Mg*+ Het

1) ,Het [13)—¢

12) ! 4 p!

Ha snexTpuyeckoii cxeMe, U300paXeHHOM Ha PUCYHKeE,
R, = R) = R. Kax U3MCHSTCS TOKA3aHUA KAOKIOIO aM-
TIEpMETPa ¥ CHJIa TOKA, TPOTEKAOLIETO YePe3 NCTOUHMK
TOKa, €CJIM CONPOTHRICHUE R, YMEHBIIUTCA B 2 pasa,
a cConpoTMBICHKUE R, yBenu4uTCs B 2 pasa? K xaxmou
TTO3MITAM MEepBOro cronbua noadepuTe COOTBETCTBY-
JOLIYIO ITO3MIUIO BTOPOTO U 3alIMIUMTE B TAONMILY BbI-
6paHHbie HUPPHI 0] COOTBETCTBYIOLTUMU OYKBaMHU.

DuzuyecKkas BeIMIHHA Xapakrep H3IMEHEHHA

A) II0Ka33HM4 IICPBOIO aMIlepMeTpa 1) yBeauanTest
B) mokasaHus BTOPOro aMiepMeTpa 2) yMEHBIIHATCS
B) cuta TOKa, MPOTEKAIOIHEro Yepe3 HCTOYHHK 3) He U3MEHHUTCA

OTBET: A | 3) B

B2. VcraHOBHTE COOTBETCTBHE MeXay (PM3MYECKUMU SBICHUIMH U Tipubopamu,
¢ TIOMOIIILIO KOTOPHIX 3TH ABIEHUS UCCIeaytoTea. K KaxXnoi No3ULIMK IIEpBOro
cToNI0LA MOAGEPHTE COOTBETCTBYIOUIYIO IO3MUMIO BTOPOrO Y 3atyiiuTe B Tab-
JIMIIY BEIOparHbie HU(MPHI 104 COOTBETCTBYIOIIUMH OYKBaMU.

ITpuGop PDuzugeckoe ApjieHHe
A) reHeparop 1) monHOe BHYTPEHHEE OTPaKEeHIE
B) snexTponpurarenb 2) nefcTBHE MATHUTHOIO IO/ HA [POBOI-
B) onToBoIOKOHHBLT Kabeb HHUK C TOKOM
3) anexTpoMarHuTHad WHIYKIHS

OTBeT: A b B




C1. B onsite CrojieToBa IMHKOBYIO IUIACTHHKY, 3apSDKEHHYIO OTPHLIATENBHO, 00ITy-
YajIi CBETOM BOIBTOBOM ayrd. J1o KaKkoro MUHHMaJIbHOTO [TOTEHIIHAIA 3aps/INT-
cs1 LIMHKOBAadA TUIAaCTHHKA, ecld ee OyayT o0ay4aTh MOHOXPOMATHYECKHM CBETOM
¢ UIMHOM BoJHEI 324 HM? Pa6GoTa BeIX0O/Ia M3 LIMHKA paBHa 3,74 3B.

OTBeT:
]

Kpurepuu onienku paboThl

Orenka

«2» «3» «4y» «5»

bamnsl
Ha PO UIBHOM
YpOBHE

0-7 8-12 13-18 19-24

SBamanns 1-17

10aiut

3amauus B1-B2

OIICHUBAIOTCS B 2 0aJuia, eCJii BEPHO yKa3aHbI 00a 3JICMCHTA OTBETA;
B 1 Oamn, ecnu gonyuieHa ogHa omuobka; B 0 6amios, eciu o0a
9JICMEHTA YKa3aHbl HEBEPHO.

3amanue Cl

OLCHUBACTCA OT 0 a0 3 6a110B B 3aBUCUMOCTH OT ITOJHOTHI PCUICHUA
3aJa4u




		2025-08-31T19:56:56+0400
	‎00d416fe3264780664
	Соломонова Т.В.




