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MHOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3zpaboTaHa Ha OCHOBE MOJOXEHHM U TpeOOBaHUI K pe3yabTaTaM OCBOCHHS
OCHOBHOM o0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ ydétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W Konmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ ®denepanuy,  pealu3yOMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
POTrPaMMBI.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHAaBJIMBAET PEKOMEHIYEMYIO IOCJIEI0BATENIBHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Ipolecca, BO3PAacCTHBIX OCOOEHHOCTEW OOy4arouuxcs.
[Iporpamma 1o ¢Qusuke ma€T NpeacTaBIECHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
ydeOHoro npeameTa « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

N3ydyenne kypca (U3MKH YriIyOJIEHHOTO YpPOBHS IO3BOJISIET PEalN30BaAThH
3a/la4yu MPOPECCUOHAILHOM OpPHEHTAIH, HAIIPABJICHO HA CO3/IaHHME YCIOBUHM IS
MPOSIBIICHHUS] CBOUX MHTEIUIEKTYaJIbHBIX M TBOPUYECKHX CIOCOOHOCTEN KaKIbIM
OoOy4JaromMmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs 00pa3oBaHUs B
opraHu3anusx NnpodecCUOHATLHOTO O00pa30BaHUA 10 Pa3IMYHBIM  (PU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBbHOCTSIM.

B nporpamme mno Qu3Mke ONpenensioTcs IUIAHUPYEMBIE PpPe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 00IIEro 00pa30BaHUs: JTUYHOCTHEIE,
MeTanpeJAMeTHbIe, TpeaMeTHole (Ha  yrayonéuHom  ypoBHe).  Hayuno-
METO/IOJIOTUYECKON OCHOBOW It pa3pabOTKu TpeOOBaHWM K JUYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIINXCS, OCBOMBIIHX
nporpamMMmy 10 (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHHs Ha
yrayOJaE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/AESITEIbHOCTHBIN MOIXO/I.

[Iporpamma o pu3Mke BKIFOYALT:

IUIAaHUPYEMBIE pPEe3yJIbTaThl OCBOCHMSI Kypca (PU3UKKM Ha YyriayOiaéHHOM
YPOBHE, B TOM YHCJI€ TPEAMETHBIE PE3YJILTATHI IO T0J1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiaMm o0ydeHusl.

[Iporpamma 1o @u3uke HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
UCIOJIb30BaHa YUUTENAMU (DPU3UKH JIJIsI COCTABJICHUS CBOMX PabovMX Mporpamm.

[TporpamMMa no ¢u3nke HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENECH U
MPENOCTaBIsAET BO3MOXHOCTH [UJIsl peaju3alMi  Pa3IMYHbIX METOJIUYECKHUX



MOJXO/OB K TMpErnojlaBaHuio (U3MKU Ha YIIIYOJIEHHOM YpPOBHE IMPHU YCIOBUU
coXpaHeHus 00s3aTEIHHOM YaCTH CoJIep KaHus Kypca.

®du3rka Kak Hayka O HamOoJsiee OOUIMX 3aKOHAX MPHUPOABI, BHICTyIAas B
KauecTBe y4eOHOI0 MPEeJIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3NKH — CHCTEMOOOpa3yroIuii
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3UYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUI0 XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe SHEPreTHKH, TPaHCHOpPTa, OCBOCHHUS
KOCMOCAa, TOJIy4YEHUS HOBBIX MaTepUajoB C 3aJlaHHbIMU CBOWCTBaMHU. M3ydyeHue
(GU3MKM BHOCUT OCHOBHOM BKJaa B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOyyaromerocsi, B (JOpMHUPOBAHUE YMEHUN NPUMEHSATh HAYUHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMM YYEOHBIX UCCIIEIOBAHUM.

B ocHOBY Kypca (u3uKN Ha ypOBHE CpPEHETO 00I1er0 00pa30BaHus MOJI0KEH
pAIl Uael, KOTOPhIE MOKHO PACCMATpPUBATh KAK MIPUHLIUIIBI €70 OCTPOEHUS.

Hoea wyenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepual U3 BCEX pa3lesoB (PU3UKH, BKIIOYAET KaAK
BOIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTe€puH, BELIECTBE U
ToJIE.

Hoea zymanumapuzayuu. EE peanuzanys OpeAnosara€T HMCIOJb30BAHUE
T'YMaHUTAPHOTO TOTEHIHMAa (DU3UYECKON HAYKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢uzukn ¢ pa3BuTHeM oOOIIeCTBa, a TakKke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU MTPOOIeMaMHu.

Hoesa npuknaonon nanpasnennocmu. Kypc usvku yriyoiEéHHOTO ypOBHS
MpEANoaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKHUX U TEXHOJOTMYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu sTOoM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA W COBPEMEHHBIE TEXHHUYECKHE YCTpOICTBa, U
TEXHOJIOTUU.

Hoea 3xonocuszayuu peanusyercs TMOCPEICTBOM BBEICHHUS DJIIEMEHTOB
COJEp>KaHUsl, TMOCBSIIEHHBIX DJKOJOTHYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
npo0sIeM palMOHAIBHOTO IPUPOIONOIH30BAHUS U IKOJIOTMYECKON 0€30MMacCHOCTH.

OcBoeHue coJep:kanusi MporpaMMsl 1Mo PU3KKE JOJKHO OBITh MOCTPOEHO HA
NPUHIIMIIAX CUCTEMHO-JEATEIbHOCTHOrO nmoaxoaa. s Gusuku peanuzamus 3TUX
IPUHLIUIIOB 0a3UpyeTcsl Ha MCIOIb30BAHUH CAMOCTOSITENIFHOTO YKCIIEPUMEHTa KaK
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MOCTOSIHHO JieHcTBytolero ¢akropa ydeOHoro mpoiiecca. s yriyOi€HHOro
YpPOBHSI — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHMYECKOTO SKCIEPUMEHTA,
BKJIIOYAIONIETO (PpOHTAJIbHBIE YUYEHUUYECKHE ONBITHI MPU HM3YYEHUH HOBOTO
Martepuasa, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3zanudyd (PU3MYECKOrOo TpakTHKyma. B mepBom ciydae
MpaKTUKyM mpoBoAuTcs 6o B koHie 10 u 11 xiacco, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KjaccoB. BTopoilt cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIAOOpaTOPHBIX paboOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce u3ydeHus paszaena (temsl). Ilpu stom mox paboramu
MPaKTUKyMa TTOHUMAETCSl CaMOCTOSITEIHbHOE HUCCIENOBAHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOTr0, 000OIIEHHOTO BH1a 0€3 MOIIaroBoi HHCTPYKITUH.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX paboOT W MpaKkTUKyMa Mpe/CTaBlIeHAa €IWHBIM TepeuHeM. Bribop
TEMaTUKH IS 3THX BHJIOB YUCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpOoIecca UCXOAsl U3 OCOOEHHOCTEN MOYpPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi kabuHeta Qusuku. [Ipum sTomM obecneunBaeTcs
OBJIaJICHUE OOYYalOIMMHUCS YMEHHUSMHU TMPOBOJIUTH TMPSAMbIE U KOCBEHHBIC
U3MEPCHHUS, WUCCIACAOBAHUS 3aBHCHUMOCTEH (DU3UYCCKUX BEIMYMH WU ITOCTAHOBKY
OTIBITOB TIO TPOBEPKE MPEITTIOKEHHBIX TUITOTE3.

bonbiioe BHUMaHUE yHIENSETCA PEHICHUI0 PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM 11 pacdy€THBIX 3a7a4 MPUOPUTETOM SBIISIFOTCS 3aJa4Hl C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOW MOJENbI0, TO3BOJISIONINE MPUMEHSTh
W3yYCHHBbIE 3aKOHBl W 3aKOHOMEPHOCTH KaK W3 OJHOTO paszfenia Kypca, Tak U
WHTETpUPYs MPUMECHECHHUE 3HAHWM U3 Pa3HBIX pas3nelioB. /[ kadecTBEHHBIX 3aaad
MPUOPUTETOM SBJISIFOTCSL 3aJaHUsl Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUs
bu3MYecKuX SBICHUN W MPOIIECCOB B OKPYXKAIOIIEH KU3HH, TPEOYIOIIHe BhIOOpa
(bU3UYECKOM MOJIEIH ISl CUTYaIlMH MPAKTUKO-OPUECHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k wmaTepuanbHO-
TEXHUYECKOMY OOECICUeHHIO yueOHOTO Tpolecca Kype (UMK YTIyOJIEHHOTO
YPOBHSI HA YPOBHE CPETHEr0 OOIIET0 00pa30BaHUs JOJKEH U3Y4YaThCs B YCIOBUSX
npeaMeTHoro kabunera. B kaOuHere (U3HKK MODKHO OBITH HEOOXOIUMOE
nabopatopHoe 000pyJOBaHWE Ui BBIMOJHEHHUS YKa3aHHBIX B IporpaMme IO
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pyI0BaHHE.

JlemoHcTpanimoHHOE  000OpyAoBaHue (OPMHUPYETCI B COOTBETCTBUHM C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTAaTOYHOCTH M OOECHNEYMBAET IOCTAaHOBKY
NEPEUUCIICHHbIX B TMporpaMMe Mo (GU3MKE KIOYEBbIX JAEMOHCTpalui st
UCCJEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHMH U  MPOILIECCOB, OMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHHM.



JlabopaTopHoe 00OpylnOBaHME MJII YYEHUYECKHX THPAKTUYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTUYECKHX KOMIUIEKTOB M OOECIEUMBAECTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommuxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
UCIIOJb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HIU(PPOBBIX TaOOPATOPUHA.

OCHOBHBIMHU 1EJIIMHU U3yUEHUs] PUZUKHU B 001IeM 00pa30BAHUU SBIISIFOTCS:

dopMupoBaHHEe UHTEpeca M CTPEMJICHHS OO0y4alommxcsi K HaydYHOMY
U3YYCHHUIO TPUPOIBI, PA3BUTHE WX HWHTEIUICKTyaJlbHBIX M  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUI O HAYYHOM METOJE MO3HaHUS U (popMHpoOBaHHE
UCCJIEIOBATENLCKOIO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

dbopMUpOBaHE HAYYHOTO MHPOBO33PEHMS KaK pe3yiabTaTa U3y4YEeHUS OCHOB
CTPOCHHSI MaTepHH U (HyHIaMEHTATbHBIX 3aKOHOB (DU3HKHU;

(dopMupoOBaHHE YMEHUI OOBSCHATH SIBJICHUS C UCIOJb30BaHUEM (DU3UUECKUX
3HAHWI U HAYYHBIX JIOKA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUMKK AN Pa3sBUTHUS JIPYrHX
€CTECTBEHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHE  MPEACTABICHUN O BO3MOXHBIX  cdepax  Oyayuiei
npo(hecCHOHANBHON  IEATENbHOCTH, CBSI3aHHBIX C (U3MKOM, MOATrOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIlPaBJICHUU.

JlocTrxkeHne STUX 1enei oOecrednBaeTCsl pElIeHHeM CIEeIyIOMNX 3a71ad B
nporiecce u3yueHus Kypca GU3uKi Ha YPOBHE CPETHETO O0IIero 0o0pa3oBaHUsI:

NpUOOpPETEHNE CUCTEMBI 3HAHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHsX,  BKIOYas  MEXaHUKy,  MOJEKYJISpHY0  (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKY;

dbopMupOBaHrE YMEHUH MMPUMEHITh TEOPETUUECKHUE 3HAHUS JIJIsI OOBICHEHUS
bu3nyecKuX SIBICHUNA B MPHUPOAC WU ISl MPUHATHS TPAKTHUECKUX PEIICHUH B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIIEHUs Ppa3IMYHbIX 3aJa4 C SBHO 3aJaHHON
buznyeckoil Monesblo, 3a/1ay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3/IaHUEe
dbuznyeckoil Mopenu, aaeKBaTHOM YCJIOBHMSM 3aJadd, B TOM 4YHCIE 3aaad
WH)XCHEPHOTO XapaKTepa;

NOHMMaHHWE (U3NYECKUX OCHOB W TPUHIUIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMUECKUX MPOIIECCOB, MX BIUSHUS Ha OKPYKAIOLIYIO CPEAY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO ITUIAHUPOBAHUS M IPOBEICHUS
bu3MUeCKUX OSKCIEPUMEHTOB, aHalM3a MW HUHTepnpeTanuu  UHGOpMaInH,
OTpeEIeHHS TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTara;



CO3JIaHME YCJIOBUH IS Pa3BUTUS YMEHHH MPOEKTHO-HCCIIEI0BATEIbCKOM,
TBOPYECKOH JIeATEIbHOCTH;

pa3BuTHE HHTEpeca K cdepam MmpohecCHOHATLHON e TebHOCTH, CBI3aHHON
C pU3UKOH.

B cootBerctBun ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: ydeObHoro mnpeamera «@Pu3MKa» Ha YpOBHE CpETHEro OOIIero
oOpa3oBaHMsl BbIOMpaeTcs OOYYarOIIMMUCS, IUIAHUPYIOIMIMMHU TPOJIOJDKEHUE
00pa30BaHMsI M0 CIIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuyenmne ¢pusuku (yrayOnEHHBIN ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETOo
oOpazoBanus otBoautTcs 272 daca: B 10 kmacce — 136 gacoB (4 yaca B HeAeNm0), B
11 knmacce — 136 yacoB (4 yaca B HEJIEIIO).

[Ipennaraemeiii B mporpamMme no (U3MKE MEepeueHb JIabopaTOpHBIX U
NPAKTHUECKUX pabOT SBISAETCI PEKOMEHIOBAaHHBIM, YYHUTEIh JEJNaeT BBIOOP
NPOBEJCHHUS JTa0OpATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEH 00yUaroIIUXCSl.

COJEPXAHUE OBYUYEHUA
10 KVIACC

Paszgen 1. Hay4Hblii MeTOA MO3HAHUS NIPUPOABI.

®duszrka — pyHIaMeHTallbHas HayKa o npupoje. HayuHslid MeTo mo3HaHus U
METO/Ibl UCCIIEI0BaHUS (PUINYECKUX SIBJICHUH.

OKCIIepUMEHT U TEeOopHsl B Ipolecce Mo3HaHus npupoisl. Halmogenue u
HKCIIEPUMEHT B (PU3HUKeE.

CnocoObl m3MepeHust (U3MYECKUX BEIMYMH (AHAJIOTrOBblE U UU(POBbIE
U3MepUTEbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHuit  (GU3UYECKUX  BEIUYWH  (aOCONIOTHAsT W
OTHOCHUTEJIbHA).

MonenupoBanue (u3NYECKUX SIBJICHUNA M MPOIECCOB (MaTepuaabHasi TOUYKa,
aOCOJIFOTHO TBEPJIOE TENO, HWJeadbHasl KUIAKOCTb, HWACAIBHBIM Ta3, TOUYCUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPaHUIIbl €r0 MPUMEHUMOCTU. Du3nueckas
TEOPHUS.

Ponp m mecto ¢us3nku B GOpMHUPOBAHWUU COBPEMEHHOW HAYyYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIBHOCTH JIFOACH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

M3mepeHne cwibl TOKa M HAIpsDKEHUS B LENH IIOCTOSIHHOTO TOKa IIPH
MIOMOIIIHM aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHUOOPOB.



3HaKoOMCTBO ¢ Hu(ppoBoi nabopatopueit no Qusuke. [Ipumepsl n3mMepeHus
(bU3MYEeCKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexannueckoe ABMKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema oTcyéra.

[Ipsimast 1 oOpaTHas 3a/1a4M MEXaHHUKH.

Panunyc-BexkTop MarepuasbHOM TOYKH, €r0 MPOEKIHH HAa OCU CHUCTEMBI
KoopauHat. TpaekTopus.

[lepemernienne, CKOpPOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOpPOCTh) M
YCKOPEHHE MaTe€pUaJbHOW TOYKHM, HUX MPOEKIMU HAa OCU CHUCTEMBI KOOpIWHAT.
Clio)keHue epeMEenICHUN U CII0KEHUE CKOPOCTEM.

PaBHOMEpPHOE 1 paBHOYCKOPEHHOE MPSIMOJIMHEWMHOE JBHKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U ITyTH MaTEPUAIbHON TOUKH OT BPEMEHU U UX
rpaduKu.

CBobOonHoe mMmajeHue. YCKOpeHHe CBOOOIHOTO majacHus. J[BHmkeHUe Tena,
OpOIIEHHOTO TOJ YIVIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJHMHAT, CKOPOCTHU U
YCKOpPEHHUsI MaTepUaIbHON TOUYKU OT BPEMEHU U UX TPaPUKH.

KpuBonuueitHoe  nBwKeHHWe. J[BUKEHHME  MaTrepuajbHOM TOYKHA IO
OKPYXHOCTH. YTJIOBas W JuHEHHas ckopocTh. [lepmom m yactora oOparieHus.
[leHTpocTpeMuTeabHOE (HOPMAJIbHOE), KacaTelbHOE (TAHT€HUIMAIBLHOE) U MOJHOE
YCKOPEHUE MaTEPUAIbHON TOYUKH.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHL: CHUIAOMETD,
JBH)KCHUE CHApsANIOB, LIEMHbIE, MIECTEepEHYATbIE M PEMEHHBIE TEpeAayd,
CKOPOCTHBIE TIU(DTHI.

Hemoncmpauuu.

Mogens cucTeMbl OTCU€Ta, WIITIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

CriocoObI UCCleI0BaHUS IBUKEHUN.

Nnnroctpanus npeesibHOro NePexo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MEXaHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne naBmkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

[IpeoOpa3zoBaHue yriaoBOil CKOPOCTH B PEAYKTOPE.

CpaBHEHUE TyTEH, TPACKTOPHUM, CKOPOCTEM IBHKEHUS OJHOTO M TOrO Ke
T€JIa B pa3HbIX CUCTEMAaX OTCUYETA.



Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

N3mepeHne yCcKOpeHUs MpU NPSIMOIMHEHHOM PaBHOYCKOPEHHOM JABUKECHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHHM IPU PABHOYCKOPEHHOM
JBH>KCHUU.

W3mepenne  ycKOpeHHss  CBOOOJHOTO TaJICHAS (PEKOMEHI0BaHO
WCITIOJIb30BaHUE IU(GPOBOIA TabOpaTOpUN).

N3yueHne nBUXKEHUSI Tella, OpPOILIEHHOTO TOpU3OHTalbHO. [IpoBepka
TUIOTE3bl O MPSIMOM NPOMOPLUUOHAIBHONW 3aBUCUMOCTH MEXKIY JAJIbHOCTBIO
MoJIETa U HAYaJIbHOM CKOPOCTBIO TENA.

WN3ydeHne IBHKEHHMS Tella N0 OKPYKHOCTH C HOCTOSIHHOM IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TE€pHOJIa OOpalIleHUs] KOHMYECKOTO MasTHHKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.

[lepBbiii 3akoH HprotoHa. MHepumanbHble cuctemsl oTcyéTa. [lpmHOmn
otHocutenbHOCTH ["anmumies. HeunepruanabHble cUCTEMBI OTCUYETa (OMpEACIICHUE,
MIPUMEPHI).

Macca tena. Cuna. [IpuHIUI CyTIepHO3ULIMU CHUJL.

Bropoit 3akoH HproToHa 111 MaTepuanbHON TOYKH.

Tpertuit 3axkoH HproTOHA 1151 MaTEpUaAIbHBIX TOYEK.

3aKOH BCEMHMPHOTO TATOTECHUSI. OJKBUBAJICHTHOCTh T'PAaBUTALIMOHHON W
VHEPTHON MAaCCBI.

Cuna TspKkecTd. 3aBUCUMOCTh YCKOPEHHUSI CBOOOHOTO TAJCHHSI OT BBICOTHI
HaJl TIOBEPXHOCTBHIO IUIAHETHI W OT reorpaduueckoil MMMpPOTHI. JIBUKeHUE
HEOECHBIX TeJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Ttema. Bec Ttema, aBmxymierocs c
YCKOPEHHEM.

Cuna tpenusi. Cyxoe Tpenue. Cuila TpEHHSI CKOJBXKEHHUS M Cuja TPEHUs
nokos. Koaddurment tpenus. Cusia CONPOTUBICHUSI TPHU JABMIXKEHUM Tejla B
KUJKOCTH WJIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBUKEHHS.

Hasnenue. I'napocrarnueckoe naBiaenue. Cuita Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECChl: MOANIMITHUKH,
JBU>)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu.

HabGnrogenue nBUKEHUs Tell B MHEPUUATbHBIX U HEMHEPLIMAIBHBIX CUCTEMAX
OTCYETA.



[IpyHIMTO OTHOCUTENIBHOCTH.

Kauenune AByX HWIMHAPOB WM IIAPOB PA3HOM Macchl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIbHO HEMHEPIIUAIBLHON CUCTEMBI OTCUETA.

CpaBHeHUE  PaBHOACHUCTBYIONIEH  MOPWIOKEHHBIX K Ty CHI C
IIPOU3BEACHUEM MACCHI TEJIa HA €T0 YCKOPEHUE B NHEPLHUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO CHII, BOBHUKAIOIIUX B PE3YJIBTATE B3aUMOICHCTBUS TEN.

N3mepeHne Macc o B3aUMOJICHCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NMOIBEME U ITAICHUH.

[lenTpoOeKHBIE MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

N3mepeHne paBHOJAEHCTBYIOLIEH CUJI IIPH JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka TrHUIOTE3bI O HE3aBUCUMOCTH BpPEMEHM JBHIXKEHHUS Opycka IIo
HAKJIOHHOM INIOCKOCTH Ha 33JJaHHOE PACCTOSHUE OT €r0 MAcChl.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3UHOBOM 00pa3Iie, OT ux AedopMarium.

N3ydeHne NBUKEHUS CUCTEMBI TEJ, CBSI3AHHBIX HUTBIO, IEPEKUHYTOU YEpe3
JETKuit OJIOK.

N3mepenne kodduimenta TpeHHs MO BETUYMHE YIIIOBOTO Kod(dduimenta
3aBucHMOCTH Frp(N).

HccnenoBanue NBHKEHHsI OpycKa MO HAKIOHHOM IUIOCKOCTU € EPEMEHHBIM
KO3 PUITMEHTOM TPEHUSI.

N3ydeHne nBMKEHUS IPy3a HA Bally C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOGcomotHo TBEpHoe Teno. IlocTtynmarenbHOe M BpalllaTeIbHOE JIBUKCHHE
TBEPAOTO Tena. MOMEHT CWiIbl OTHOCUTENIBHO OcH BpamieHus. I[linedo cuisl.
CnoxeHue CUil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TsbkecTu Tena.

VYcnoBust paBHOBECHs TBEPAOTO TeEA.

YcroitunBoe, HEyCTOMUNBOE, OE3pa3TnIHOE PABHOBECHE.

TexHudeckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECCH: KPOHIUTEHH,
CTPOUTEIIbHBIN KPaH, pelIETYaThie KOHCTPYKLIMH.

Hemoncmpayuu.

Y ci10BUsL paBHOBECHSL.

Buasl paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanne yclIOBHMI pPaBHOBECHS TBEPAOTO TeENd, HMEIOLIErO0 OCh
BpAILCHHUS.



KoHcTpynpoBaHre KpOHIITEMHOB U PaCUY€T CHJII YIIPYTOCTH.

M3ydeHne yCcTOWYUBOCTH TBEPAOTO TEJIA, UMEIOLLEr0 IUIOMIAb OIIOPHI.

Tema 4. 3axonvt coxpaneHus 6 mexaHuxe.

NMnynbc MaTepuanbHOM TOUYKH, CHCTEMBI MaTEpUAJIbHBIX TOUEK. L[eHTp Macc
CUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema O IBHKEHUU LIEHTPa Macc.

VIMIysibC CHIIBI M U3BMEHEHHUE UMITYJIbCA TEJIA.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTrnBHOE BMXEHUE.

MoMeHT umnysbca MaTepHaIBHOW TOYKM. lIpencraBieHne o coXpaHEHHH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

Pabora cunbl Ha MajoM M Ha KOHEYHOM ImepemenieHuu. ['padpuueckoe
npecTaBiIeHUE padOThl CHIIBI.

MontHOCTh CUIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUku. Teopema 00 H3MEHEHUH
KMHETUYECKOW DHEPIrUU MAaTEpUAIBHONU TOYKH.

[loTeHIMaIBHBIE W HENOTCHUMAJIbHbIE CHJIBL. lloTeHUManbHass JHEprus.
[ToreHuunanbHast sHEprus ynpyro jaepopmupoBaHHOW NpykuHbl. [loTeHUManbHas
DHEPrus Tena B OJHOPOJHOM IpaBUTAIMOHHOM mone. [loreHnmaneHas sHeprus
TeJa B TPABUTALIMOHHOM I0JI€ OJHOPOJHOTO Iapa (BHyTpH U BHe Iiapa). Bropas
KOCMHMYECKAsi CKOPOCTb. TpeThsi KOCMUYECKAst CKOPOCTb.

CBsi3b pabOThl HEMOTEHUHUAIbHBIX CHJI C HW3MEHEHHUEM MEXaHUYeCKOH
DHEPIUH CUCTEMBI TEJ. 3AKOH COXPAHEHMSI MEXaHUYECKOU SHEPTUN.

Yrpyrue u Heynpyrue CTOIKHOBEHUSI.

YpaBHenue bepHymnu s MOCATBHOM >KUIAKOCTH KAaK CIIEICTBUE 3aKOHA
COXPAaHEHMS MEXaHUYECKOU YHEPTUH.

TexHuyeckue yCTpOoMCTBA M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHUE PAKET,
BOAOMET, KONEpP, MPYKUHHBIA MHUCTOJET, THPOCKOM, (PUIYypHOE KaTaHUE Ha
KOHBKax.

Hemoncmpayuu.

3aKOH COXpaHEHUS] UMITYJIbCA.

PeakTnBHOE BMXEHUE.

N3mMepenue MOIHOCTH CHUJIBI.

W3MeHeHue 3Hepruu Tea Mpu COBEPILICHUN PaOOTHI.

B3auMHble mnpeBpamieHUs] KUHETUYECKOM W MOTCHIMAJIbHOW SHEPTrUi IpH
JIEWCTBUU HA TEJIO CWIIBI TSYKECTH U CWJIBI YIIPYTOCTH.

CoxpaHeHue SHEpruy Npu CBOOOIHOM Ma/ICHUU.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmMuKym.

M3mepeHne uMIryJibca Tejia o0 TOPMO3HOMY ITYTH.
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W3mepenne Cuibl TATH, CKOPOCTH MOJENIU DJIEKTPOMOOWJIE M MOIIHOCTH
CUJIBI TSTH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEIa C UMITYJIbCOM CHJIBI.

HccnenoBanre COXpaHEHUsI UMITYJIbCA TPU YIIPYTOM B3aUMOAEHCTBUU.

N3mepeHre KHHETUYECKOM YHEPTUM Tella 10 TOPMO3HOMY MYTH.

CpaBHeHHE W3MEHEHUS! TTOTCHIIMAILHON PHEPTUU MPYKUHBI ¢ paOOTON CHJIBI
TPEHUS.

Omnpenenenne pabOTHI CWIIBI TPEHHS TPH IBWKCHHH Tella MO0 HAKJIOHHOM
IJIOCKOCTH.

Paznen 3. MogekysipHast pu3nKa 1 TEPMOJAMHAMUKA.

Tema 1. Ochogbl MONEKYNAPHO-KUHEMUYECKOU MeEoPUU.

OCHOBHBIE TOJIOKEHUSI MOJIEKYJsipHO-KMHeTn4Yeckor Tteopuu (MKT), ux
onbiTHOe oOocHoBaHue. Jluddysusa. bpoyHoBckoe aBMKeHHE. XapakTep
JBIDKCHUSI W B3aMMOJICHCTBUSL YaCTHI] BeliecTBa. Mojielu CTpOEHHs] Ta3oB,
KUIKOCTEH U TBEPABIX TEN M OOBSICHEHHE CBOWCTB BEIIECTBA HAa OCHOBE JTHUX
mozened. Macca u pasMepsl MoJekyn (aromoB). KommuecTBo BeliecTsa.
[TocTosinHass ABoraapo.

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

Mogenb uiealbHOrO ra3a B MOJIEKYJSIPHO-KUHETUYECKOW TEOPUU: YaCTHUIIBI
ra3a JIBI>KYTCSl XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

['azoBble 3akoHbl. YpaBHeHue MenaeneeBa—Knanelipona. AOcomatoTHAs
temrneparypa (mkana temnepatyp KenbBuna). 3akon lansToHa. M3ompoiiecchl B
UJeaJbHOM Tra3e C TIOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ 'paduueckoe
MIPE/ICTAaBICHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3b  MEXIy JaBJICHUEM M  CPEAHEHd  KHUHETUYECKOW DSHeprueu
MOCTYNaTEILHOTO TEIJIOBOTO JBUKEHUS MOJEKYJ HJCIHHOrO raza (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KHUHETUUECKON TEOPUM UICATHHOTO Ta3a).

CBs13b a0COJIFOTHOM TEMITEpaTyphl TEPMOTUHAMUYECKON CUCTEMBI CO CPETHEH
KMHETUYECKOU dHEpruei MocTynaTeIbHOro TEIIOBOrO JIBUKEHUS €€ YACTHII.

TexHn4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLECCHl: TEPMOMETD,
OapoMeTp, MoTyuyeHre HaHOMAaTEePHUasoB.

Hemoncmpauuu.

Mopenu IBUXKEHUS YaCTHIL] BEIIECTBRA.

Monens 6pOyHOBCKOTO ABUKECHUSI.

Buneoponuk ¢ 3anuchio peaibHOro OpOyHOBCKOTO JIBUKEHUS.

Huddyszust sxkuaKocTen.

Mogaens onbita IlTepHa.

[IpuTsyKeHrE MOJIEKY!I.
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Mopenu KpucTamIn4ecKuX pemeToK.

HabGnronenue u vicciieqoBaHUuE U30ITPOIIECCOB.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmukym.

HccenmenoBanne 1mporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJI000MEHE MEXITY TOpSYE U XOJIOAHOU BOJOMA.

N3yyeHue H30TEPMUYECKOTrO Mpolrecca (PEeKOMEHIAOBAaHO MCIOJIb30BaHHE
1udpoBoii 1abopaTopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yuyenue n300apHOro rnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmogunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUW JJIA
TEPMOAMHAMHUYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHHE nTapaMeTphl. [lapameTpsl
TEPMOJMHAMUYECKON CHUCTEMBI KaK CPEIHHE 3HAYCHHsI BEIUYWH, OMHUCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOIINYECKOM YPOBHE.

HyneBoe Hawano TtepmoauHaMuku. (CaMOIPOM3BOJIBHAS — pelaKCalys
TEPMOJUHAMUYECKON CUCTEMBI K TEIUIOBOMY PaBHOBECHIO.

Mopens wnaeanmpHOro ra3a B TEPMOJMHAMHMKE — CHCTEMAa YpPaBHEHMI:
ypaBHeHHe MenaeneeBa—KianeiipoHa u BbIpaX€HUE ISl BHYTPEHHEH SHEPTHH.
VYcnoBust IPUMEHUMOCTH 3TOM MOJEININ: HU3KAsh KOHIEHTpALUs 4acTHULl, BBICOKHE
TEMIIEpaTypbl. BeipaxkeHue Uit BHYTPEHHEW DHEPTUU OJHOATOMHOTO MIEaJIbHOIO
rasa.

KBa3ucratnueckue u HeCTaTHYECKUE MPOLECCHI.

DneMeHTapHas paboTa B TepMOJuHaMUKe. Beruucienne paboTel o rpaduky
npoiiecca Ha pV-auarpamme.

Tennonepenaya  kak  crmoco0  W3MEHEHWS  BHYTPEHHEW  DHEPrUU
TEPMOJMHAMMYECKOW  cucTeMbl 0e3  coBepuieHusi pabotel.  KoHBekuus,
TEIUIONPOBOJHOCTbD, H3TyUYCHHUE.

KommuectBo TtemnoTel. TemmioéMKOCTh Tena. YAenbHass W MOJISIpHas
TEIUIOEMKOCTH BEILIECTBA. YpaBHeHHMEe Maiiepa. YaenpbHas TEIUIOTa CrOpPaHMs
tornuBa. Pacu€r KonmuecTBa TemiaoThl mpu  Teruionepenaude. I[lonstue 00
aauabaTHOM TIpoIiecce.

[lepBblii 3aKOH TepMOAMHAMUKU. BHyTpeHHss »sHeprus. KommuecTBo
TEIUIOTBI W paboTa  Kak  Mepbl  U3MEHEHUS  BHYTPEHHEH  JHepruu
TEPMOJNHAMUYECKON CUCTEMBI.

Btopoil 3ak0H TEpPMOJMHAMUKHM Ui PABHOBECHBIX IPOLECCOB: YEpe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJWHAMUYECKOW CHUCTEMBI IPOXOIUT
eMHCTBEHHAs aauadara. AOCONOTHas TeMneparypa.
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BTtopoii 3akOH TEpPMOJMHAMUKH i1  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOXKHO TI€pe/IaTh TEIUIOTY OT 00Jiee XOJIOHOro Tena K 0oyiee HarpeTomy 0e3
komriencanmu (Kiaysuyc). HeoGpaTumMocTh NpUpOIHBIX MPOIIECCOB.

[Tpunnumne gerctBus TeroBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KIIJI. Lukin Kapho.

DKOJOTUYECKUE aCIEKThl UCIIOIb30BaHUs TEIUIOBBIX ABUTrareniei. TemmoBoe
3arpsA3HEHUE OKPYKAIOIIEH CPEIbl.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJIOIUIIbHUK,
KOHJUITMOHED, JU3CNbHBIA W KapOIOpAaTOpPHBIA JBUTATENN, MapoBas TypOWHA,
MOJyYCHUE CBEPXHU3KUX TEMIEPATyp, YTWIM3AUA «TEIUIOBBIX» OTXOIOB C
WCITI0JIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3AIMs OMOOPTaHNYECKOTO TOTLTMBA JIJIS
BBIPAOOTKU «TETUIOBOM» U DJICKTPOIHEPTHHU.

Hemoncmpauuu.

N3meHeHne TeMiiepaTypsl Mpy aiuadaTUueCKoOM paCIIUPEHUH.

Bo3aymHoe oruuso.

CpaBHeHUE yAENBHBIX TEIUNIOEMKOCTEN BEILIECTB.

CriocoObl M3MEHEHMSI BHYTPEHHEN YHEPTHUU.

HccnenoBanue annabaTHOTO mpoiiecca.

KomnbroTepHbie MOAENHN TEIUIOBBIX JIBUTATEIECH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

N3mepenue yaenpHOou TENI0EMKOCTH.

HccnenoBanue mpouecca OCTHIBAHUS BEIIECTBA.

HccnenoBanue annabaTHOTO mpoiiecca.

N3ydyeHne B3aMMOCBSI3M DHEPTrUUA MEXMOJEKYJSIPHOTO B3aUMOACHUCTBUSA H
TEMIIEPATyPbl KUIIEHUS KUIKOCTEH.

Tema 3. Acpecammnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHjaeHcauus. VcnapeHue W KumeHue. Y jeiabHas
TeIJI0Ta MapooOpa3oBaHUsI.

HaceimienHble ¥ HeHachlleHHbIE mapbl. KayecTBeHHass 3aBUCUMOCTH
IJIOTHOCTH U JABJICHUS HACBILIEHHOIO Iapa OT TEMIIEPATYPHI, UX HE3aBUCUMOCTb
0T 00bEMa HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JTaBJICHUS
B JKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOMIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

Tépnoe Teno. Kpucrammmueckue n amopdubie Tema. AHU30TPOIHS CBOWCTB
kpuctauioB. [lmaBneHne W Kpucrtaimsauus. YJIelIbHAs TEMJIOTA ILUIABJICHUS.
CyOnumariusi.

Hedopmanuu tBEporo Tena. Pactsokenue u cxxarue. Caur. Moayns FOHra.
[Ipenen ynpyrux nepopmariuii.
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TemnmoBoe pacmUpeHHne KUJIKOCTEH U TBEPIBIX Tel, 00BEMHOE M JIMHEHHOE
pacumpenre. AHTapMOHHM3M TEIUIOBBIX KOJIE€OAHUN YaCTHI] BEIIECTBA KaK MIPUUKUHA
TEIJIOBOTO paclIupeHus Tell (Ha Ka4eCTBEHHOM ypOBHE).

[Tpeobpa3zoBanue sHEeprun B (Pa3oBBIX MEPEXOAAX.

VYpaBHeHUE TEMIOBOTO OaaHca.

[ToBepxHoctHOe HaTspKeHHE. Ko3(phUIMEHT MOBEPXHOCTHOTO HATSHKEHUS.
Kanumisipasie siBnenus. JaBineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIAKOCTH.
®opmyna Jlannaca.

TexHn4ecknue yCTpOWCTBA UM TEXHOJIOTUYECKHE IPOLECCHL:  JKUIKHE
KPUCTaJIJIbl, COBPEMEHHBIE MATEPHUATIBI.

Jlemoncmpayuu.

TermioBoe paclupeHue.

CBOMCTBA HACBIIICHHBIX TapOB.

Kunenune. Kurnenue nmpy noHM>XEHHOM JTaBJICHUM.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHHUS.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmaunBaHue.

Kanumisipasie sBiaeHUS.

Moaenu HEHbIOTOHOBCKOM JKHIKOCTH.

CriocoObl M3MepeHus BIaXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS! KPUCTAINIMYECKOTO BEIIECTBA.

Buner negopmanuii.

HaOmronenne manbix aedopmariuid.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

N3ydyeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepenue yaenpHON TENJIOTHI IUIABJICHUS JIbA.

N3ydyeHne CBOMCTB HACBILLIEHHBIX IAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
ITOMEIICHUH.

N3mepenne ko3¢ dumpeHTa MoBEpXHOCTHOTO HATSKCHHUS.

N3mepenue moayns FOnra.

UccnenoBanre 3aBUCUMOCTH  jAedopMallud PE3UHOBOTO oOpasia oT
MPUJIOKEHHON K HEMY CHUJIBI.

Paznen 4. DaekTpoauHaMMKA.

Tema 1. Inekmpuueckoe no.e.

OJNeKTpu3alusl Tel U €€ MpOSBICHHS. JJNEKTpUUeCcKur 3apsan. /IBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpoBOAHUKM, NHMAJIEKTPUKH W MOJYIPOBOJHUKH.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHEHHUs DIEKTPUYECKOIO
3apsna.
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B3anmoneiictBue 3apsaoB. Toueunsie 3apsaapl. 3akoH Kymnona.

DiekTpudeckoe nojie. Ero geicTBre Ha IIEKTPUUYECKUE 3apsi/Ibl.

Hanpsok€aHocTh  anekTpuueckoro  moiiss.  [IpoOubiit  3apsan. Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOro NoJist. OJHOPOAHOE AIEKTPUUECKOE TOJIE.

[IoTeHIMAIBHOCTD 3JIEKTPOCTATUYECKOTO IONSA. Pa3HOCTH NMOTEHIMATIOB H
HanpspkeHue. [loTeHnuanpHas BSHeprus 3apsga B AJIEKTPOCTATUYECKOM MOJIE.
[ToTeHIMAN 3IEKTPOCTATUYECKOTO NoJiA. CBA3b HANPSKEHHOCTH IOJS U PA3HOCTU
NOTEHIMAIOB ISl JIEKTPOCTATUYECKOrO MOy (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJIHOTO).

[IpyHIMT CyTIEPIIO3ULIAN IIEKTPUIECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apsbkeHHOU cdepsnl. [lome
PaBHOMEpPHO 3apshKEHHOro mo o0bEMy 1mapa. [lone paBHOMEpHO 3apsiKEHHOM
OECKOHEYHOM TIUIOCKOCTU. KapTuHbBl JMHUI HANpsKEHHOCTH O3TUX MOJEH H
DKBUITOTEHIHAIBHBIX ITOBEPXHOCTEN.

IIpOBOAHUKH B JIIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3aPs/I0B.

JuanexTpuku B AIEKTPOCTATUYECKOM T0JIE. JudnexkTpruyeckas
IIPOHUIIAEMOCTb BELIECTBA.

Konnencatop. DIEKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCATOpa.

[TapannensHoe coenMHEHNE KOHIeHcaTopoB. [locienoBarenbHOe COEAMHEHNE
KOHJIEHCATOPOB.

DHEpPrus 3apsHKEHHOT0 KOHIEHCAToPa.

JIBrxkeHne 3apsHKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUECKOM IMOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETP, DJIEKTPOCTaTHUYECKas 3alluTa, 3a3eMIJIEHHUE 3JIEKTPOIpHOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Hemoncmpauuu.

YCTpOUCTBO U MPUHLMII IEUCTBUSA DJIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3apPSIKEHHBIX IAPUKOB.

DNEeKTpUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Mopnens anekTpoctatuyeckoro reHeparopa (Ban ge ['paada).

IIpOBOIHUKH B 3JIEKTPUYECKOM IIOJIE.

DJIEKTPOCTAaTUYECKAs 3alIUTA.

YCTpOUCTBO U IEWCTBHE KOHIEHCATOPA ITIOCTOSIHHOM Y MIEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHAEHCaTopa OT IUIOLAAH
IJJACTUH, PACCTOSHUSI MEXAY HUMH U AUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOpa.

3apsiaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.
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OueHka cuj B3auMOJEHCTBUS 3apSyKEHHBIX TEI.

HabGmronenue npeBpaliiieHus SHEPTUH 3apsDKEHHOT0 KOHIEHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOANO/IA.

N3yueHne npoTekaHus TOKa B LIETH, COAEpKalleil KOHJIEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIMAJIOB (HampsKEHUs ) pu
MOCJIEA0BATENLHOM COEAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannuwtil 31eKmMpudecKuili mok.

Cuiia toka. [locTosiHHBIN TOK.

VYcnoBus CyliecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOro Toka. McTtouHuku
toka. Hampsokenue U u DJIC é.

3akoH Oma 1Jid yyacTKa IeMu.

DIIEKTPUYECKOE CONIPOTHUBJICHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJIHOPOJHOTO TMPOBOJHUKA OT €ro JJUHBI M IUIOIIAJM TMONEPEYHOTO CEUCHHS.
VY enpHOE CONPOTHUBIIEHUE BEIIECTBA.

[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BeTBn€HHBIX dekTpruueckux meneil. [Ipasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akoH [xoyns—JIenua.

MONTHOCTh 3JIEKTPUYECKOTO TOKa. TerjioBas MOIIHOCTb, BbIAEseMas Ha
pe3ucTope.

OJIC u BHYTpEeHHEE CONpPOTUBICHHWE HCTOYHMKA TOKa. 3akoH Oma s
MOJHOM (3aMKHYTOM) DJIGKTPUYECKOW Ienu. MONIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonnencaTop B 1ienu MOCTOSTHHOTO TOKA.

TexHuyecknue yCTpOCTBA W TEXHOJOTHMYECKHWE IPOLIECCHI: aMIEpPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK IIEKTPUUECKON SHEPTHUU.

Hemoncmpauuu.

N3mepeHre Cuiibl TOKa U HaIPsHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA OT HANpSKEHUS MJIL PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAMO/A.

3aBUCHUMOCTh COIMPOTHUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
TJIOIIA/IA TIOTIEPEYHOTO CEUCHUs M MaTepuaa.

HccnenoBanre 3aBUCHMOCTH CUJIBI TOKA OT COTIPOTUBJICHUS MPU MOCTOSHHOM
HaIpsKEHUH.

[Tpsimoe nzmepenne D/IC. KopoTkoe 3aMbIKaHUE TaIbBAHUYECKOTO JIEMEHTA
Y OLIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

Cnioco0Obl coeTMHEHUsT UICTOYHUKOB Toka, DJ]C GaTtapeii.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXKAY IMOJIOCAMU HCTOYHHKA TOKA
OT CHWJIbI TOKA B IIEMH.
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Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

HccnenoBanre CMEMAHHOTO COETMHEHUS PE3UCTOPOB.

N3mepeHne yaenbHOro CONpOTUBIIEHUS IPOBOJHUKOB.

HccenmenoBanne 3aBUCHMOCTH CWJIBI TOKa OT HAIPSDKEHUS U JIAMIIBI
HAaKaJIUBaHMUS.

YBenuueHue npejena u3MepeHus aMmrepMerpa (BoJIbTMETpa).

N3mepenne D/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucuMoctd DJIC raqbBaHMYECKOrO 3JEMEHTA OT BPEMEHHU
IIPU KOPOTKOM 3aMbIKaHUU.

HccenenoBanne pa3HOCTH MOTEHIMAIOB MEXKAY IOJIOCAMU HCTOYHHKA TOKA
OT CHJIBI TOKA B LIETIH.

HccenenoBanye 3aBUCUMOCTH T0JIE3HOM MOIIHOCTHA UCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

OnexkTpudeckas MPOBOAUMOCTh  PA3JIMYHBIX  BELIECTB.  JJIEKTPOHHAs
IIPOBOJMMOCTD TBEPIBIX METAJUIOB. 3aBUCUMOCTBH COINPOTHBIICHHS METAJJIOB OT
TeMIiepaTypbl. CBEpXIpOBOAUMOCTb.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX TyYKOB.

[TomynpOoBOIHUKMY. CobOcTBeHHas U IIpUMECHast IIPOBOJAUMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-nepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEKTPUYECKUN TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
Dnektponus. 3akoHbl Dapanes 11 AIEKTPOIIN3a.

DJIEKTpUYECKUI TOK B razax. CaMOCTOSTEIbHBIA W HECAMOCTOSTEIbHBIN
paspsan. Paznuuneie TUIIBI CaMOCTOSITENBHOTO pa3pana. Monnus. [lna3ma.

TexHU4ecKue yYCTpOMCTBA M IPAKTHUECKOE INPUMEHEHHE: TIa30pa3psiIHbIE
JamIbl, 3JIEKTPOHHO-JIy4eBas TpyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TpaH3UuCTOp, (HOTOAUON, CBETOJIMOM, TalbBaHWKA, padUHUPOBAHUE MEJH,
BBITIJIABKA aJIFOMUHUSA, SJIEKTPOHHAS] MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTb CONPOTUBJIEHUS METAJVIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOJIUTOB.

3akoHbI 2JiekTponu3a Papajaes.

HckpoBoii pa3psil ¥ MPOBOAUMOCTD BO3/1yXa.

CpaBHEHHE MPOBOIMMOCTH METAJIOB ¥ NOJYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HaGmronenue snekrposnusa.

N3mepeHune 3apsiaa OJTHOBAIEHTHOTO MOHA.
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WccnenoBanre  3aBUCMMOCTH  CONPOTUBIICHHS  TEPMOpE3UCTOpa  OT
TEeMIIepaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKHU JAHO/IA.

Pu3nyecKuil NPaKTUKYM.

Crioco0b1 m3MepeHus (pU3NIECKUX BEJIMYHUH C UCIIOIh30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOGCOIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEIUYUH.
OneHka rpaHul] NOrpeIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCICAOBAHUN  3aBUCUMOCTEU
(Gu3MYEeCKUX BEIUYMH, NPOBEPKA MPEMJIOKEHHBIX THIOoTe3 (BbIOOp H3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pa3lenax «YUYEHHYECKUH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MexnpeaMeTHbIe CBA3M.

N3yuenue kypca (¢usuku yrayOnéHHoro ypoBHs B 10 kjacce
OCYILECTBIISIETCSA C YYETOM COJIEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€U C Kypcamu
MaTeMaTHUKH, OUOJIOTHUH, XUMUHU, Teorpapuu U TEXHOJIOTHH.

Mesicnpeomemmusie nonamus, C6A3aHHbBIE C U3YYCHUEM MEM 0008 HAYUHO20
nO3HaHuA: SBJICHHWE, HAay4yHbId (DaKT, rumnoresa, (pU3MUEcKas BEIWYMHA, 3aKOH,
TeopHs, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HW3MEpPEHHUE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, I POBast 1adbopaTopusl.

Mamemamuxka: penieHUEe CUCTEMbl ypaBHeHUU. JluHeliHas QyHKIHS,
napa6oa, runepbosna, ux rpaduku U cBoiicTBa. TpuroHomeTpuyeckre QPyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopsl 1 MX MPOEKIIMU HA OCH KOOPJIUHAT, CJIOKEHHUE BEKTOPOB.

buonozua: mexannueckoe JABMKEHUE B *KUBOW mpupoae, auddysus, ocMoc,
TEMJI000MEH J>KMBBIX OPTaHW3MOB, TEIUIOBOE 3arps3HEHUE OKPYKAIOUIEH Cpelbl,
yTHIM3aus OWOOPraHMYECKOTro TOIUIMBA JJii  BBIPAOOTKH  «TEIJIOBOM» U
AIIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKCHUE U KaTUJUISIPHBIC SIBJICHUS B TIPUPOJIE,
AIIEKTPUUYECKUE SIBIICHUS B dKUBOU MPUPOJIE.

Xumua: NUCKPETHOE CTPOEHUE BEILECTBA, CTPOEHUE ATOMOB M MOJIEKYI,
MOJb BEIIECTBA, MOJSIpHAs Macca, IOJyYeHUE HaHOMATEpHUAJIOB, TEIIOBbBIC
CBOMCTBA TBEPJIBIX TEJ, )KUJIKOCTEN U Ta30B, KUIKUE KPUCTAIUIBL, JIEKTPUUECCKUE
CBOMCTBa METAJIJIOB, SJIEKTPOJIMTHYECKAs JUCCOLIMALIMS, TAIbBAHUKA, SJIEKTPOHHAS
MHUKPOCKOTIHS.

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

Texnonozcusa: npeoOpa3oBaHUE JBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHUJIKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUU
(KpOHIUTENH, pemeéTyarble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPAaHEHMUS
MEXaHUKU B TEXHUKE (TUPOCKOIN, BOJAOMET U APYTrHUE), BUTATEIb BHYTPEHHETO
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CTrOopaHu:A, IapoBasi Typ6I/IHa, OBITOBOM XOJIOAWJIbHUK, KOHAUIIUOHCD, TCXHOJIOI'NH
MoJyuCHuss COBPCMCHHBIX MATCPpUAJIOB, B TOM YHCJIC HAHOMATCpHUAIOB, U
HaHOTCXHOJIOTHH, J3JICKTPOCTATHYCCKAA 3alluTa, 34a3CMJICHUC 3J'ICKTpOHpPI60pOB,
ra3opa3pAaaHbIC JIaMIIbl, ITOJTYIIPOBOJHUKOBLIC HpI/I60pBI, rajJJbBaHHKaA.

11 KIIACC

Pasnen 4. daekTpoguHamMuka.

Tema 4. Macnummnoe noe.

B3anmoneiicTBUEe TOCTOSHHBIX MAarHUTOB W TMPOBOJHUKOB C TOKOM.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOMH. [IpyHIMND cyneprno3unuu
MArHUTHBIX NOJIEH. JIMHUM MarHUTHOW MHYKIIUH.

MaruutHoe 1oJjie MPOBOAHUKA C TOKOM (TIPSIMOTO IMPOBOJHHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, €€ HanpaBJIE€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJIHOM MarHUTHOM mnoJie. Pabota cuisl JlopeHna.

MarnuTtHoe nose B BeuectBe. @eppOMarHeTHKY, Mapa- U JUaMarHeTUKHU.

TexHuyeckue yCTpOHMCTBA M TEXHOJOTHYECKUE IPOILECChl: MPUMEHEHHE

MTOCTOSTHHBIX MarHuTOB, AIIEKTPOMArHUTOB, TEeCTeP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOUM, YCKOPUTENH 3JIEMEHTAPHBIX YACTHIL.
Hemoncmpauuu.

Kaptuna  nuHMA  MHAYKOMM ~ MardHATHOIO  IIOJISL  IIOJIOCOBOTO W
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KaptrHa nMHMI MarHMTHOM MHIYKIWH MOJIA JJIMHHOTO NMPSMOT0O IPOBOJIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmonencTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBm>XeHus My4yka 3J€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMIT JEUCTBUSA BIIEKTPOU3MEPHUTEIBHOTO npubdopa
MAarHATO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

HccenenoBanre MarHUTHOTO TOJISI TOCTOSTHHBIX MAarHUTOB.

HccnenoBanuie cBOMCTB (peppOMArHeTHUKOB.

HccnenoBanue neMCTBUSI HOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenne cuitbl Amriepa.

N3yyeHue 3aBUCUMOCTH CHJIbI AMIIEPA OT CHJIBI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIMM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.
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Tema 5. Inexkmpomaznumnan uHOYKYuUs.

SIBneHne 3IEKTPOMArHUTHOM WHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM
uHayknuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMArHUTHOM uWHAykuuu Papajes.
Buxpesoe anektpuueckoe nose. Toku Dyko.

OJC uHAYKUMM B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
roJe.

[IpaBuno Jlenna.

NunyxktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LI€NM MOCTOSIHHOTO TOKA.
Asnenue camonHaykuuu. IJ{C caMOMHIYKIIMH.

DHEprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHHYeCKre YCTPOMCTBA U TEXHOJOTHYECKHE IPOIECChl: MHAYKIIMOHHAS
MeYb, COJICHOMU/I, 3alllUTa OT JIEKTPU3ALNU TEJ MPU ABUKEHUU B MArHUTHOM T10JIe
3emun.

Jemoncmpayuu.

HaGmronenue siBjieHus 3JIeKTPOMArHUTHOM WHTYKITUH.

UccnenoBanne 3aBucumoctd IJIC UHIAYKIIMU OT CKOPOCTH H3MEHEHMUS
MarHMTHOI'O MOTOKA.

[IpaBuiio Jlenna.

[TameHre MarauTa B aTlOMUHHAEBOM (MEIHON) TpyOe.

SIBneHne cCaMOMHAYKIIUH.

Hccnenosanne 3apucumoctyd J/JC caMOMHAYKIMU OT CKOPOCTH W3MEHEHUS
CHJIbI TOKA B IICTIH.

Yuenuueckuii 3kcnepumenm, nabopamopusie padomsl, NPAKMUKYM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

OnpeneneHne MHIYKIUU BUXPEBOIO MATHUTHOTO TOJIA.

HccnenoBanue siBICHUS] CAMOUHAYKITAH.

COopka MoJIenu JIEKTPOMArHuTHOTO TeHepaTopa.

Paznen 5. Kosiebanusi M BOJIHBI.

Tema 1. Mexanuueckue KonebGanus.

KonebarensHas cuctema. CBOOOIHBIC KOJICOAHMUS.

["apmonunueckue konedbanus. Kunemarndeckoe M TUHAMUYECKOE OIMMCAHHUE.
DHepreTUYecKoe OoNnuvcaHue (3aKOH COXPAHEHHS MEXaHWYeCcKO sHepruu). BoiBoj
JTUHAMHYECKOT'0 OIMMCAHUS TapMOHUYCSCKUX KOJICOAHUH M3 MX SHEPreTHUECKOTo U
KMHEMaTHYECKOT0 OIMMCAHMUS.

Ammuntyna u (daza konebanuid. CBs3b aMIUIUTYAbl KOJEOAHWHM HCXOTHOM
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHHM €€ CKOPOCTH U YCKOPEHUS.
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[lepuon m 4actora kojeOanuid. Ilepwon ManbiX CBOOOJHBIX KOJICOAHMIMA
MaTeMaTU4YecKoro MasdTHuka. llepuos cBOOOAHBIX KOJIEOAHUN TPYKUHHOTO
MasiITHUKA.

[TonsiTue o 3atyxaromux kKoneOaHusix. Beinyxnennsie konebanus. Pezonanc.
Pe3sonancHass kpuBasd. BimsHue 3aryxaHus Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOICOaHUSI.

TexHuyeckue yCcTpoucTBa U TEXHOJIOTMYECKHUE MPOLIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaIbHBIC MHCTPYMEHTHI, ceficMorpad.

Hemoncmpauuu.

3amnuch kK01e0aTeIbHOro ABYKCHUS.

Hab6nronenne He3aBUCUMOCTH TIEpUOJIAa MAIbIX KOJieOaHUI rpy3a Ha HUTU OT
aAMILUTATYBI.

HccnenoBanue 3aTyxaromux Kojae0aHuid U 3aBUCUMOCTH TIEPHO]1a CBOOOTHBIX
KOJICOAHHI OT COMPOTHUBIICHHUS.

HccnenoBanue koyiebaHUM Tpy3a HAa MACCHUBHOM TPYKUHE C IEJIbIO
dbopmupoBaHus MpEACTaBICHUIN 00 HaeaIbHON MOIENN IPYKUHHOTO MasiTHUKA.

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

HccnenoBanre BoIHYXICHHBIX KOJIEOAHUI.

HaOmronenue pezoHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

W3mepenne mnepuosa CBOOOTHBIX KOJICOAHWNW HUTSHOTO M TPYKHUHHOTO
MasITHUKOB.

N3yueHne 3aKOHOB IBUKEHUS TeJla B XOJIe KoJeOaHU Ha yIIpyroM MojBece.

N3yueHne NBUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPY>KUHHOM MasTHHUKE.

HccnenoBanrie yObIBaHUS aMIUTUTY/IbI 3aTYXAOMINX KOJIEOaHU.

HccnenoBanre BEIHYXICHHBIX KOJICOAHUI.

Tema 2. InexkmpomazHumHnsle Koebanus.

Konebarenbubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJCOAHHS B
ujcabHOM Kosie0aTenbHOM KOHType. ®Dopmyrna Tomcona. CBs3b aMILTUTYIBI
3apsia KOHAEHCATOpa C aMIUTHTYI0M CUJTBI TOKA B KOJIEOATETHHOM KOHTYE.

3aKOH COXpaHEHUS SHEPIUU B HJICaIbHOM KoJie0aTeIbHOM KOHTYpE.

3aTyxaroniue 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxaeHHbie
AIIEKTPOMATrHUTHBIC KOJICOAHUS.

[lepemenHbpli TOK. MOIIHOCTE IIEPEMEHHOIO TOKA. AMIUIUTYAHOE U
JNEUCTBYIOLIEE 3HAYEHUE CHJIBI TOKA W HANpsDKEHHsS TMpU Pa3IMuyHON (opme
3aBUCUMOCTH MIEPEMEHHOTO TOKA OT BPEMEHH.
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CHHyCOMIAIBHBIN TIEPEMEHHBIM TOK. Pe3ucTop, KOHJEHcaTop M KaTyllKa
VMHIYKTUBHOCTH B LI€NM CHUHYCOMJAIBHOIO IEPEMEHHOI0 TOKa. PEe30HaHC TOKOB.
Pe3onaHC HanpsiKeHUN.

Wneanvueiii  Tpanchopmarop. IlpousBonacTBo, mepegadya u moTpebieHHe
ANEKTPUYECKOUN SJHEPTUH.

OKOJIOTMYECKHE PHUCKM IIpU IPOU3BOACTBE 3JEKTpodHepruu. Kynbrypa
VICITOJIB30BAHUS MIEKTPOIHEPTUHU B IIOBCEIHEBHOM KU3HU.

TexHHUYecKue yCTpONCTBA M TEXHOJIOTMUECKHE MPOLECCHI: 3JIEKTPUUECKUN
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepeiay.

Hemoncmpauuu.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTB 4aCTOTBI CBOOOHBIX KOJIEOAHUHM OT MHAYKTUBHOCTH U EMKOCTHU
KOHTYpA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHHIA.

['eHepaTop He3aTyXaroMKX 3JIEKTPOMATHUTHBIX KOJICOAHUH.

Mopesnp 3IeKTPOMAarHuTHOTO TE€HEPATOpA.

BbIHyXI€HHbIE CHHYCOUJAIbHbBIE KOJICOaHMUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH M KOHJIEHCATOp B LIEMH NEPEMEHHOTrO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIMHEHHH PE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHAEHCATOPA.

Y cTpoicTBO ¥ MPUHIIMIT ACUCTBUS TpaHChopMaTopa.

Monenb TMHUY 3JIEKTpONEpeiayu.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

N3yuenue tpancpopmaropa.

HccnenoBanre NEPEMEHHOTO TOKAa 4YEpE3 MOCIEAOBATEIBHO COEOUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnrogenue 351eKTpoMarHiTHOTO PE30HaHCA.

HccnenoBanue paboThl HICTOUHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoMAZHUMHbIE GOJIHDL.

MexaHudeckue BOJHBI, YCIOBHS HUX pacnpocTpaHeHus. llomepeunsle u
pOJ0JIbHBIE BOJNHBL llepron, CKOpOCTh pacnpoCTpaHEHUsT W JJIMHA BOJHBIL.
CBoiicTBa MEXaHUYECKHUX BOJH: OTpa)kKeHHe, MpeoMJIeHUE, MHTepdepeHIus U
nudpakims.

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

OJIEKTPOMAarHUTHBIC BOJIHBL. Y CJIOBHSI U3JIyYEHHUs JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTanMs BEKTOPOB B 3JIEKTPOMAarHMTHON BOJIHE.
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CBoiICTBa  DJIGKTPOMArHUTHBIX  BOJIH:  OTPaXX€HHE,  IPEJOMIICHHE,
noJisipu3anus, uHTepdepeHuns u qudpakius.

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

[IpyHIMIBI paguoCBs3U U TeneBuaAcHUA. Pannonokanus.

DIJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyeckue yCTpOMCTBAa M IMPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEeBU30p, aHTeHHa, Tenedon, CBY-neun,
yIIBTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmromieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHU.

HabGnronenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepennnu u qudpakiiud MEXaHUIECKUX BOJIH.

AKYCTUYECKHUI pE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHUE.

HabGnrogenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
YacTOTOM KOJIEOaHUIA.

HccnenoBanue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHue,
pesioMJICHUE, MOJspu3alus, udpaKius, uHTephepeHITHs.

O6HapyxeHue nH(PpakpacHOTO U yJIbTPAPUOTIETOBOTO UBITYUCHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

N3yyeHnue napamMeTpoB 3ByKOBOU BOJIHBI.

N3yueHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHEHOE paclpOCTpaHEHUE CBETa B OAHOPOJHOW cpene. Jlyu csera.
To4YeuHbIN HCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue mzoOpaxeHuil B
wiockoM 3epkane. Cepudeckue 3epkana.

[Tpenomiienue cBeTa. 3aKOHBI MTPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npesnomieHusi. OTHOCUTENbHBINA MOKa3aTesb npeinoMieHus. [IocToSHCTBO YacTOThI
CBE€Ta M COOTHONIEHHE JIMH BOJH MpPU MEpPEeXo]e MOHOXPOMATHUECKOTO CBETa
4yepe3 IpaHuLly pasziesia AByX ONTHYECKUX CPE.

Xon myueit B mpusme. Jucnepcus ceta. CrnokHBII cocTaB 0eloro cCBeTa.
IIBer.

[lonHoe BHyTpeHHee oTpaxeHue. [IpenenapHplil yroyl MOJIHOr0 BHYTPEHHETO
OTPaKECHMUS.
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CobOuparoniie ¥ pacceuBaroniue JuH3bl. ToHkasg suH3a. DoKycHOE
paccTosTHUE W ONTHYECKass Cuja TOHKOM JIMH3BL. 3aBUCUMOCTH (POKYCHOIO
paccTosiHus TOHKOM cepruyeckoi JIMH3BI OT €€ Te€OMETPUU M OTHOCUTEIBHOIO
ITOKA3aTeIIs MPEITOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xoa sy4a, MPOMEAIIETO JIMH3Y MOJ IMPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
onTu4yecko ocu. IlocTpoeHne wu300pakeHUNW TOYKM U OTpe3Ka IMPsSMOU B
cOOMpAaroIIMX U PACCEUBAIOIIMNX JHH3AX U UX CUCTEMAX.

OnTuyeckue npubopsl. Paspemaromas crmocoOHOCTh. [1a3 kKak onTuyeckas
CUCTEMA.

[Ipeneibl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WHTepdepenuuss cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaOMIOEHUS MAaKCUMYMOB M MHHHMYMOB B HHTEpP(EPEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHHUKOB. [IpuMepsl KIacCHYECKUX
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuoHHas peméTka. YcaoBuUe HaOMIOACHUS
[NIABHBIX ~MaKCUMyMOB TIpM NAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonspuzamnus ceera.

TexHUYeCKHuEe YCTPOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHl: OYKH, JIyIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, MpOCBETICHUE
OINTHUKH, BOJIOKOHHAsI ONTHKA, AU(PPAKINOHHAS pEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue NpeaoMIIEHUs CBETA.

Habmoienue noaHoro BHyTpEHHETo oTpakeHusl. Moiesib CBETOBO/IA.

HccnmenoBanne XoAa CBETOBBIX ITYYKOB 4YEPE3  IUIOCKOMApaUIEIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Monenn MUKpPOCKOIIa, TEJIECKOMa.

Hab6mronenne natepdepeHInm cBera.

HaOmronenne 1BETOB TOHKUX TUIEHOK.

HaOmronenue nudpakiuu ceera.

N3yuenue nudpakiinoHHON PEIETKY.

Habmonenue nudpakiinoOHHOTO CHEKTpa.

HabGmronenue nucnepcuu ceera.

HabGnronenue nonsipusanuu CBeTa.

[IpuMeHeHnE MONSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.
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N3mepeHune nokazaress NpesioMJIEHUs CTEKJIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSTHUSI OT BeliecTBa (Ha
pUMEPE KUJKUX JTHH3).

H3mepenne pOKyCHOTO pacCTOSIHUS PACCENBAIOIINX JIUH3.

[Tomyuenune n300paxeHusi B CHCTEME U3 INIOCKOTO 3epKaJia U JIUH3BI.

[Tonyyenue n300paxxeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIECKONUYECKUX CUCTEM.

Habmonenue nudpakuuu, nHTEpGEpeHIINN U TOISPU3AIIH CBETA.

W3yyeHue noyisipu3aiyu CBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH IU3JIEKTPHUKA.

N3yyeHnue uHTEpPEpEeHIINH JIA3EPHOTO U3ITyUYECHHS HA IBYX LLIETAX.

HaGmronenue nucnepcun.

Habmonenue u uccienoBanue nupakiinoOHHOTO CIEKTpa.

N3Mepenune IrMHbI CBETOBOUM BOJIHEI.

[lonmydyenue cnekTpa U3Iy4eHHUs! CBETOAMOMA MPU MOMOUIM AU(PPAKIHOHHOM
PELIETKMY.

Pa3znes 6. OcHOBBI cIeIUAJIBLHOM TEOPUH OTHOCUTEIbHOCTH.

['paHuipl  TPUMEHMMOCTH  Kiaccuyeckod — MmexaHuku.  [loctynatsl
CHeUaibHOU TEOPUH OTHOCUTEIHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai. [IpeoOpazoBanusi  JlopeHia.
YcnoBue npuuMHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHHE
BPEMEHU U COKpAIIECHUE JINHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTUIBI.

CBs13b MacChl C SHEPrUEN U UMITYJIbCOM PEIIITUBUCTCKON YaCTULIBI. DHEPTUS
MIOKOSI.

TexHU4ecKue yCTpOWCTBA M TEXHOJOTHYECKHE IPOLIECCHI: CIYTHUKOBBIE
NPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

YyeHnudeckuil 3KCIIEpUMEHT, 1a00paTOpHbIe padOThI, MPAKTUKYM.

OnpeneneHue UMIYyJbCa W DHEPrUM  PEISTUBUCTCKUX dYacTuil (IO
dboTorpadusiM TPEKOB 3apPsHKEHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Paznen 7. KBantoBas ¢usuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBecHOE TemioBOE u3JIydeHUE (M3iIydeHHue aOCOJIOTHO YEPHOTO Teja).
3akoH cMmemienus Buna. ['unoresa [1nanka o kBaHTax.

®OTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

dorordpdext. Onbitel A. I'. CronetoBa. 3akonbsl hoTodddexra. YpaBHEHHE
Ouamreitna s potodddexra. «KpacHas rpanunay gotodaddekra.

JlaBnenue cBera (B UYAaCTHOCTH, JaBJIIEHME CBeTa Ha a0COJIIOTHO
MOTJIOIIAIONIYI0O M a0COJIIOTHO OTpaXkawolryto mnoBepxHocTh). Ombitel I1. H.
JleGenena.
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BomnnoBsie cBolicTBa yactull. Bomusl ne bpoins. nuHa BosHb! ne bpouss u
pasMepbl 00OJaCTH JIOKAJIM3alMU JBWXKYyIleWcs d4actuibl. KopmyckymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 351eKTpoHOB Ha KpUCTAILIaX.

Crnenu¢uka nsmepenuit B Mukpomupe. COOTHOILIEHUSI HEoNpeaenéHHOCTeH
['eiizendepra.

TexHuyecknue yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosneMeHT, (OTONATYUK, TYHHEIBHBIM MHUKpPOCKOI, COJIHEUHas Oarapes,
CBETOMO/.

Hemoncmpauuu.

®oT0o3(PheKT HA YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIIHETO poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MHOJYIPOBOJHHKOB — OT
OCBEILIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

HccnenoBanue Goropesucropa.

N3mepenue nocrosinnoi [Inanka Ha ocHOBe ucciienoBanus Gotodddexra.

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

Tema 2. @u3zuka amoma.

OnbITEl MO KCCIEIOBAHHUIO CTpOEHUsl aTtoMma. IlnaHerapHas MoJenb aToMma
Pezepdopaa.

[Toctynarsl bopa. U3nydyenue u norjomieHue GOTOHOB MPHU MEPEX0Jie aToMa
C OJTHOTO YPOBHS dHEPTMU HA APYTrOM.

Buapl ciektpoB. CrieKTp YpOBHEM 3HEPTUH aTOMA BOJIOPO/A.

CnoHTaHHOE U BBIHYKJIEHHOE U31yueHue cBeta. Jlazep.

TexHudeckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI: CIIEKTPAIBbHBIN
aHanu3 (CIEeKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Hemoncmpayuu.

Mopens onbita Pesepdopna.

HaOmronenne MMHEHYATHIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETYMKA NOHU3UPYIOIIUX YaCTHII.

OnpeneneHue JIMHbBI BOJHBI JIJA3€PHOTO U3TYUEHUS.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmMuKym.

HaOnronenue TMHENYaTOro CeKkTpa.

HccnenoBanne CrekTpa pa3peKeHHOT0 aTOMapHOTO BOAOPOAA U U3MEpPEHHE
nocrosiHHoi Punbepra.

Tema 3. Duszuka amomHo20 A0pa U INEMEHMAPHBIX YACMUY.
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Hyxnonnas mozaens siapa [eiizenOepra—lBanenko. 3apsa siapa. MaccoBoe
qucio sapa. N30Tormsl.

PanunoaktuBHOCTh. Alnbda-pacnaj. DNEKTPOHHBIMH M TO3UTPOHHBIN Oera-
pacran. ['amma-n3nyuyeHue.

3aKkoH paJAMOAaKTUBHOTO pacnaga. PagnoakTUBHBIE HM30TOMBI B MPHUPOJE.
CBoOIICTBa MOHHU3UPYIOUIETO H3Iy4YCHHs. BIusgHME paIMOAaKTUBHOCTH Ha >KUBBIE
opranu3mbl. EctrecTBeHHbINM QOH HM3nydeHus. Jlozumerpusi.

OHeprus CBA3HM HYKJIOHOB B siipe. Saepubie cuibl. JledekT Macco sapa.

SAnepusie peakiuu. Jlenenue u cunrtes saep. Snaepusie peaktopsl. [Ipodiemsr
YIPAaBJISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. JKOJOTHUYECKHE aCMEKThl PA3BUTHA
AJIEPHOM SHEPrETUKH.

Metozsl perucTpalyy U UCCIIEIOBAHUS AIIEMEHTAPHBIX YaCTHII.

OyHIaMEHTABHBIE B3aUMOJCUCTBUSA. bapuoHBI, ME30HBI M JIEOTOHHI.
[IpencraBnenne o CrangaptHor Moenu. KBapk-riarooHHas MOIENb aJpOHOB.

®uzuka 3a npenenamu CrangaptHo Moaenu. TéMHass Marepus U TEMHas
SHEPrusl.

EnuHcTBO Qusnueckoit KapTUHBI MHPA.

TexHn4eckne yCTpOMCTBA U TEXHOJIOTHUYECKHUE MPOLIECCHL: JO3UMETP, KaMepa
Bunbcona, SAepHBI peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHask ToMorpadusl.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HccnenoBanre TpeKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

HccnenoBanue painoakTUBHOTO (hOHA C UCIIOIL30BaHUEM JI03UMETpA.

N3yueHnne noraomeHus: 6eTa-4acTUll aTFOMUHUEM.

Pa3znen 8. JiemMeHTHI ACTPOHOMUM U ACTPOPU3UKH.

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHOMHUH. [IpUMEHUMOCTh 3aKOHOB (U3MKK IS OOBSICHEHUS TPHUPOJIbI
KOCMHYECKUX OOBEKTOB.

Metoasl aCTpOHOMHYECKUX HcclieoBaHuil. COBpEMEHHBIE ONTHYECKHE
TEJICCKOIIBI, PAANOTEIECKOIBI, BHEATMOC(EpHAst aCTPOHOMHSI.

Bun 3B&3mHoro nHeba. Co3Be3gusi, spKkye 3BE3NBI, IUIAHETHI, MX BHJIMMOE
JBIDKCHUE.

CoJsiHeuHas cucrema.

Connne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CojHIa U 3BE3I.

3BE3/1bI, UX OCHOBHBIEC XapaKTePUCTUKHU. /[narpaMma «CreKTpaibHbIN Kilacc —
CBETHUMOCTBY». 3BE3Mbl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM NOCIENOBATENBHOCTH. BHYTpeHHee CTpoeHHue
3B€311. COBpEMEHHBIE MPEACTABICHHUS O MPOUCXO0XKACHUU U 3BoIronuu CosHIa U
3BE3/1. DTambl )KU3HU 3BE3].

27



Mineunbiii [Iyte — nHama I'amaktuka. [lonoxenune m aBwxkeHue CoyHIA B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sapax
TaJIAKTHK.

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa00ma. Pazberanne rajiakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE H3TydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Yuenuueckue navnwoenus.

Hab6mronenus: 3B€3qHOr0 HEOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIH30BAHUEM
KOMIIBIOTEPHBIX MPUIOKEHUHN JJIsI ONPEACIICHUS MOJI0KEHUST HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEpHOro MOJIyIIapusi U SIPKUE
3BE3/BbI.

HaGmiogenuss B Teneckon JlyHbI, IUIaHET, TyMaHHOCTEH U 3BE3AHBIX
CKOILJICHHM.

Du3nYeCcKUil MPAKTHKYM.

CnocoObl u3MepeHus pU3NYECKUX BEIUYHMH C HCIOJIB30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOIOTHBIC U OTHOCUTEIbHBIE MOTPEITHOCTH U3MEPEHUN (PU3MYECKUX BEJIUYMH.
OueHka rpaHull MOrpeuIHOCTEM.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpPKA MPEAJIOKEHHBIX THUMNOoTe3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATUYECKUX  paszleiax «YUYCHUYECKUUA  DKCIICPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

O0o01marouiee MOBTOPEHUE.

OO6o001IeHne U cucTeMaTH3alys CoJlep KaHus pasfeioB Kypca «MexaHukay,
«MonexynsipHasi pu3nKa U TEPMOIUHAMUKAY, «INEKTpoanHaMuKkay, «Konebanus
U BOJHBI, «OCHOBBI CHEIMAIBHOM TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
busukay, « IeMEHThl ACTPOHOMUU U aCTPODUIUKI).

Ponp ¢u3ukm uW acTpoHOMHUHM B OSKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIMAJIBHON M ATHYECKOM chepax NesaTenTbHOCTH YeIOBEKa, POJib U MECTO (PUBUKHU
Y aCTPOHOMMH B COBPEMEHHOW HAYYHOW KapTUHE MUPA, 3HAUEHUE ONUCATEIBbHOM,
CUCTEMATU3UPYIOUIeH, OOBSICHUTENIbBHOM UM  MPOTHOCTHYECKOW  (DyHKIIMIA
bu3nyeckoil Teopuu, poiib GU3NIECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHUMA
0 (u3NUECKOW KapTHHE MHUPA, MECTO (PHU3UYECKON KapTUHBI MUpa B 00IIEM psTY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABICHUN O PUPOJE.

Me:xnpeaMeTHbIE CBS3H.

N3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 kmacce
OCYILECTBIISIETCS C YYETOM COJIEPIKATEIIBHBIX MEKIIPEAMETHBIX CBA3€U C KypcaMu
MaTeMaTHUKH, OMOJIOTHH, XUMUHU, Teorpaduu U TEXHOJIOTHH.
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Mesicnpeomemmnsie noHaAmMUA, C6A3AHHbBIE C U3YUEHUEM MEN 0006 HAYUHOZ20
no3HanuA: SBIICHUE, HAy4YHBIH (akT, runoresa, (pusnyeckas BEIUUYHMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, DSKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEIIHOCTH U3MEPEHHM, U3MEPUTENIbHBIE MPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: penieHUE CHCTEMbl YpaBHEHHMU. TpUrOHOMETpHUYECKHE
(YHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJE€CTBO. BEKTOpPHI M MX IPOEKIMU HAa OCH KOOPJAMHAT, CIOKEHHE BEKTOPOB.
[TpousBogubie 3nemMeHTapHBIX (yHKUMA. [Ipu3Haku mOHO0US TPEYrOJHLHUKOB,
OTpeieNICHUE MIOMIAAN IJIOCKUX GUTyp 1 00bEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW NPUPONE, KoOJeOaTEIbHBIC
JIBWKEHUS B JKMBOM THPHUPOJE, OSKOJOTWYECKHE PHUCKUM TIPH IMPOU3BOJCTBE
JIEKTPOIHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYKAIOIIEW  Cpensl,
yIbTPa3ByKOBasi JMATHOCTUKA B MEIULIMHE, ONTUYECKHE SBICHUS B >KUBOU
IpUPOJE.

Xumua: CTpOEHUE aTOMOB ¥ MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
T€J1, MEXaHU3Mbl OOpa30BaHMs KPUCTAUIMYECKON PpEIETKH, CHEKTPaJIbHBIN
aHaJIN3.

T'eozpaghua: wmarnuTHple mNOMIOCA 3€MIIM, 3QJIE€KH MAarHUTHBIX DY,
dboTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
3JIEKTpOJIBUTaTENb SIKOOM, reHepaTtop MEepeMEHHOTO TOKA, MHIYKIMOHHAs Ieyb,
JMHUY 3JIEKTpONepeiay, 3JIeKTPOJIBUraTelb, pajap, paIuonpuéMHHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-meub, ynbTPa3ByKOBas JUArHOCTUKA B TEXHHKE,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAsI ONTUKA, COJIHEYHAsl OaTtapes, CIyTHUKOBBIE
NPUEMHUKH, IepHasi SHEPreTUKA U SKOJIOTMYECKHE aCIIEKThI €€ Pa3BUTHSI.

INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJAHEI'O OBIIEI'O
OBPA3ZOBAHUA/INMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCTHBIE pe3yJabTaTbhl OCBOCHMs Yy4yeOHoro mpenmera «Dusukay
JIOJDKHBI OTPakaTh TOTOBHOCTH M CITOCOOHOCTH 00YJarOIIUXCsl pyKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJAMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IlIeCTBa, paCUIUpEHHe >KHU3HEHHOTO
ONBITA U OMbBITA JECITEIBHOCTH B MPOLIECCE PEATM3alMU OCHOBHBIX HAIPaBJICHUN
BOCHUTATEILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:
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I'PAKIAHCKOI0O BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh I'PAXKAAHCKON MO3ULMKM 00y4YaroOIIEerocss Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUNCKOI0 OOLIECTBA;

OPUHATHE  TPAAULIHUOHHBIX  OOIICUETIOBEUECKUX  T'YMAaHUCTHUYECKHX U
JNEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B HMHTEpPECAX TI'PaXKJAaHCKOIO
oOmiecTBa, ydacTBOBaTb B  CAaMOYNpAaBIECHUUM B  00pa3oBaTeIbHON
OpraHH3aLNH;

YMEHHE B3aNMOJICUCTBOBATH C COLMAIIBHBIMU UHCTUTYTaMU B COOTBETCTBUHU C
X QYHKUUAMH U Ha3HAYCHHUEM;

TOTOBHOCTb K T'YMAaHUTAPHOM U BOJIOHTEPCKON AEATEIBHOCTH.

MATPHOTHYECCKOI0 BOCIIMTAHUA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKOMN WUJICHTUYHOCTH,
MaTpUOTU3MA;

LICHHOCTHOE OTHOILIECHUE K TIOCYIapCTBEHHBIM CHUMBOJIAM, JIOCTHKCHUSIM
POCCUICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBCHHOI'0O BOCIIMTAHMA:

c(OpPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;
CIIOCOOHOCTh OLIEHMBAaTh CUTYallMI0 UM NPUHUMAaTh OCO3HAHHBIC PEIICHMS,
OPUEHTUPYSACh Ha MOpPaJIbHO-HPABCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM
YUCJIE B IEATEIBHOCTH YUEHOTO;

OCO3HaHME JIMYHOrO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OyAyLIETO.

ICTETHYECCKOI'O BOCIIMTAHUSA

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIFOYAs 3CTETHKY HAYYHOTO TBOPUYECTBA,
npucylero (Gu3n4ecKoit Hayke.

TPYAOBOI0 BOCIIUTAHUA:

WHTEpPEC K pas3audHbIM cdepaM MpodecCHOHANBHONW ACSITCIBHOCTH, B TOM
YHCJIe CBSI3aHHBIM ¢ (DU3UKON U TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN
BBIOOp Oymymiedt mpodeccun U pearn3oBbIBaTh COOCTBEHHBIC KU3HCHHBIC
TUTaHbL;

TOTOBHOCTB M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIacTH
(bU3UKY HA TIPOTSHKEHUN BCEH JKU3HM.

IKOJOINYECKOIo BOCIIMTAHUA .

Cc(OPMUPOBAHHOCTh SKOJOTHYECKONH KYyJIbTYpPbl, OCO3HAaHUE TJI00ATBHOTO
XapakTepa SKOJIOTMYECKUX MpooiieM;

IUIAaHUPOBAHUE W OCYUIECTBIEHUE JCUCTBUI B OKpYyXarolled cpene Ha
OCHOBE 3HaHUS 11eJIeil yCTOMYMBOTO pa3BUTHUS YEJIIOBEUECTBA;

pacuIMpeHre OIbITa JAESITeNIbHOCTH HKOJIOTMYECKON HaAmpaBIeHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 1O (U3HKE.
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HEHHOCTH HAYYHOI'O MO3HAHMA:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HAHHWE I[IEHHOCTH HAYYHOU JESITEIIbHOCTH, TOTOBHOCTh B IIPOLIECCE
U3ydeHUs (U3MKH OCYIIECTBISATH TMPOCKTHYI0O M HCCIEI0BATEIbCKYIO
NEesATEeIbHOCTh MHIUBUIYAIBHO U B TPYIIIIE.

METANIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA
Bba3oBble Joruyeckue aeiicTBUA:

CaMOCTOATENBHO  (OPMYJIUPOBaTh W AKTyaJU3UpOBaTh  IMpoOIiEeMy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

ONPEAEHATh LEJIU JEITEIbHOCTH, 3aaBaTh IApaMEeTpPbl U KPUTEPUHU HX
JOCTUKEHUS,

BBIBJISITh  3aKOHOMEPHOCTH M IPOTUBOPEYUS B  PaCCMATPUBAEMBIX
(U3UYECKUX SIBICHUSIX;

pa3pabaThiBaTh IUTAH pelIeHus MPoOJeMbl C YYETOM aHaIM3a WMEIOIINXCS
MaTe€pUaJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHMBBI B  JEATEIIBHOCTb, OLIEHUBATh COOTBETCTBUE
pEe3yJIbTaTOB LENSM, OLIEHUBATH PUCKHU MOCIEACTBAN EATENBHOCTH;
KOOPJIMHUPOBaTh M  BBINONHATH pabOTy B  YCIOBHUSX  PEAIbHOTIO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJEHCTBYS;

pa3BUBATh KPEaTHBHOE MBIILICHUE TTPU PEIICHUH KU3HEHHBIX MPOOIIEM.

ba3oBble ucciiefoBarTe/ibCKHe J1eiicTBUS.

BJIAJCTh HAYYHOH TEPMHUHOJIOTHEH, KITFOYCBBIMH TOHSITHSAMH W METOIaMHU
buznyecKoil HayKu;

BJIAJICTh HaBbIKAMHU Y4€OHO-UCCIIEIOBATEIHLCKON M TPOCKTHOM JACSATEIHHOCTH
B 00nacTu (U3HMKHU, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIIBHOMY
MIOMCKY METOJIOB peIICHUsS 3a1ad (PU3NYECKOTo COAEpKaHUs, MPUMCHCHHIO
pa3IMYHBIX METOJIOB MTO3HAHMS,

BIAJCTh BHJIAMU JICSITCIIBHOCTH 110 TMOJYYEHHUIO HOBOTO 3HAHHS, €ro
WHTEpIpeTaluu, NpeoOpPa30oBaHUI0 U MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX
CUTyallMsIX, B TOM YHCJIE NMPU CO3JaHMHM YYEeOHBIX TPOEKTOB B 00JACTH
bus3uKwy;

BBISBIIATH TPUYMHHO-CJICJCTBCHHBIC CBS3W M aKTyaJU3HpOBATh 3ajady,
BBIJIBUTATh TUTIOTE3Y €€ PeleHus, HaXOIUTh apTyMEHTHI JIJIsl JOKa3aTeIhCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh TApAMETPhl M KPUTEPUHU PEIICHHUSI;
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aHATM3UPOBaTh TMOJYYCHHbIE B XOJ€ pEIICHUS 3aJayd pPe3yJbTaThl,
KPUTUYECKH OICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHHE B
HOBBIX yCJIOBHUSIX;

CTaBUTh M (POPMYIHPOBATH COOCTBEHHBIC 3aladll B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYAIlHsIM, OLIEHUBATh IPHUOOPETEHHBIH OIBIT;

yMETh TEPEHOCUTh 3HaHUS 1O (U3MKE B MPAKTUYECKYI0 00JacThb
KU3HECATSIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUA U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.

Pabora c nndopmanueii:

BJIAJ€Th HAaBBIKAMH IMOJYYEHUS MHPOpMaUuu (PU3HUYECKOTO COAEpPHKAHUS W3
MCTOYHHUKOB Pa3HbIX THIIOB, CAMOCTOSITEIBHO OCYIIECTBIISTh MOUCK, aHAU3,
CUCTEMATH3alMI0 U HUHTEpIpeTaluio HWHGOpMaluu pa3iNdHbIX BHUIOB U
(dbopM npeacTaBIeHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIOJIB30BaTh  CPEACTBA HMH(POPMALMOHHBIX H  KOMMYHHMKAlMOHHBIX
TEXHOJOTUA B  PEHIEHMHM  KOTHUTUBHBIX, = KOMMYHHUKAaTUBHBIX U
OpPraHM3allMOHHBIX 3aJady C CcoOJoJeHreM TpeOOBaHUI 3IProHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBbI, pecypcocOepexeHusl, MPaBOBbIX HU
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€3011aCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOTO COAEpKaHUS B PA3NMUHBIX (opmaTax ¢
y4€TOM Ha3HayeHuss HMHPOpMAlMK W IEJIeBOW ayJIWTOpHUM, BbIOHpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3alIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

OCYIICCTBJIATh OOIIEHWE Ha YpoKax (U3MKK W BO BHCYPOUHOH
NEeATETLHOCTH;

pacro3HaBaTh MPEANOCHIIKA  KOHQUIMKTHBIX CHTyallid W CMSTYaTh
KOH(JIUKTHI;

pa3BEPHYTO W JIOTMYHO M3J1araTh CBOIO TOUYKY 3PEHHUSI C HCIIOJIh30BaHUEM
SI3BIKOBBIX CPEJICTB;

MMOHMUMAaTh W UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIAWNBUIYaTbHON
paboTHI;

BBIOMPATh TEMATUKy W METOIbl COBMECTHBIX JEHCTBHU C Y4ETOM OOIIHX
WHTEPECOB M BO3MOKHOCTEH KaXKJIOTO YJieHa KOJUICKTHBA,

NPUHUMATh I1[€IM COBMECTHOW  JESTENbHOCTH, OpPraHW30BBIBATH U
KOOPIAMHHUPOBATH ACUCTBUS 10 €€ TOCTHIKEHUIO: COCTABIIATH IUIAH JACHCTBHIA,
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pacnpeneniaTb pojau ¢ y4ETOM MHEHUH Y4aCTHHUKOB, 00CYKJaTh pE3yJbTaThl
COBMECTHOI paboTHI;

OLICHMBAaTh Ka4eCTBO CBOETO BKJIaJa MU Ka)XJOr0 Y4YaCTHMKAa KOMaHJIbl B
OOIIMiA pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npemjiaraTh HOBBIE TMIPOEKTHI, OIEHUBAaTh HJEU C TMO3UIUU HOBU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIATh TMO3UTUBHOE CTPATErMYECKOE IIOBEJIECHUE B Pa3IUYHbIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YyHUBEPCAJbHbIE YUeOHbIE 1eiicCTBUS
Camoopranusauus:

CaMOCTOSITEJIbHO OCYLIECTBIIATH MO3HABATENIbHYIO JIEATEIbHOCTh B 00JacTU
(GU3MKK ¥ aCTPOHOMUH, BBISBJIATH IPOOJIEMBI, CTaBUTh U (OPMYJINPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTaBIIATh IUIAH PEIICHHS] PACYETHBIX M KAauECTBEHHBIX
3a/a4, TJIaH BBINOJHEHHUS MPAKTHYECKOM paboThl ¢ Y4ETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacumMpsITh paMKH y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOUYTCHHI;
Jenatb OCO3HAHHBIA BBIOOpP, apryMEHTHpOBaTh €ro, OpaTh Ha cels
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBJIEHUIO 3PYIHULIHMH B 00JaCTH
(GU3MKK, TOCTOSHHO TMOBBIIIATH CBOM 0Opa30BaTENIbHBIA M KYJIbTYpPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JIaBaTh OLICHKY HOBBIM CHUTYalMsIM, BHOCUTb KOPPEKTHUBBI B JI€SITEIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIaJICTh ~ HABBIKAMM  TIO3HABaTEJIbHOW  peduiekcuu Kak  OCO3HAaHUS
COBEPIIAEMBIX JECUCTBUM W MBICIUTEIBHBIX IMPOLECCOB, UX PE3YIbTATOB U
OCHOBaHUI;

WCITIOJIB30BaTh MPUEMBI pedICKCUH JIJISl OIICHKU CUTYAIlMH, BHIOOpa BEPHOTO
pelieHus;

YMETh OLICHMBATh PUCKA M CBOEBPEMEHHO MPUHUMATh PEIICHUS MO UX
CHIDKCHUIO;

IPUHUMATh MOTHBBI W apPryMEHTBl JPYTUX IPHU aHAIU3E PE3yJIbTATOB
JIESTCIbHOCTH;

MPUHUMATh Ce0sl, TOHUMAas CBOM HEJOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHUBBI W aApPryMEHTBl JPYTrUX IMPHU aHAIU3E pPE3yJIbTATOB
JIEATEIILHOCTH;
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MPU3HABATH CBOE MPABO M MPABO APYIHX HA OMIHOKH.

B mporecce AOCTHXKEHHS JIMYHOCTHBIX PE3YyJIhTaTOB OCBOCHHS MPOTPaMMBI IO
buzuke U1 YpOBHS CpeaHero oOmero oO0pa3oBaHHsS y O0O0YyYaroIIUXCs

COBEPILIEHCTBYETCSI IMOIMOHATBHBIH WHTEJUICKT, TIPEIIOIararoIIn i
c(OpPMUPOBAHHOCTD:
e CaMOCO3HaHWUS, BKJTFOUAIOIIETO CIIOCOOHOCTH TIOHUMATh CBOE

IMOIMOHAIBHOE COCTOSIHHE, BUJIETh HAMpaBJICHUS PA3BUTUS COOCTBEHHOMU
IMOLIMOHAIBHOI cepbl, OBITh YBEPEHHBIM B ce0e€;

CaMOPETYJIUPOBAHMSI, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATDH
OTBETCTBEHHOCTh 3a CBOE IOBEJCHHE, CIIOCOOHOCTH adalTHpPOBATBHCI K
HMOLIMOHAIBHBIM HM3MEHEHUSIM U TNPOSBIATH TMOKOCTb, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIH, BKJIIOYAIONIEH CTPEMIICHHE K JOCTH)KCHUIO LIETH U
yCIIeXy, ONTHUMHU3M, WHHUIMATUBHOCTb, YMEHHE JACHCTBOBATH, MCXOIS U3
CBOMX BO3MOKHOCTEH;

HIMIATHUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh SMOLMOHAIILHOE COCTOSIHUE
JIPYTUX, YYUTHIBATh €ro MPH OCYLIECTBICHUU OOIIEHMS, CHOCOOHOCTh K
COUYYBCTBHIO M CONEPEIKUBAHUIO;

COLIMAJbHBIX  HABBIKOB,  BKJIIOYAIOIIMX  CIHOCOOHOCTh  BBICTPamMBaTh
OTHOILEHUSI C JAPYTUMHU JIOAbMH, 3a00THTHCS, TPOSIBIATH HHTEpPEC U
paspemiath KOH(MIUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenust B 10 knacce mpenMeTHble pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJDKHBI OTpakaTh CPOPMUPOBAHHOCTH Y OOYJAFOIITUXCSI YMCHHUMA:

NOHUMAaTh  POJib  (PU3UKM B  DKOHOMHUYECKOW, TEXHOJOTHYECKOU,
HKOJIOTUYECKOM, COIMATBHON M 3THYECKON cepax NesTeIbHOCTH YelOBeKa,
poJib 1 MeCcTO (PU3MKU B COBPEMEHHON HAYYHOW KapTHHE MHpA, 3HAUCHUE
OMMHCATENIbHON, CUCTEeMATU3UPYIOIIEH, O0BICHUTEILHON U MPOTHOCTUYECKON
byHKUMA (HU3MYECKON TEOpUM — MEXAHWKH, MOJEKYISpHOW (U3UKKA U
TEPMOJUHAMMKHK, poiib  (uanyeckod  Teopun B (HOPMHPOBAHUU
MPEICTaBIICHUN 0 (U3NUECKON KapTUHE MUPA,;

pa3nuyaTh YCIOBUS MPUMEHHUMOCTH MOeNel (GU3NYECKUX Tel U MPOIECCOB
(stB7ICHMIT): WHEpIMAIbHAS CUCTEMa OTCYETa, aOCOJIOTHO TBEPIOE TEIO,
MaTepuaibHas TOYKAa, PABHOYCKOPEHHOE IBWXKEHHUE, CBOOOJHOE IMaJeHuE,
abcoyIfoTHO yripyrasi nedopmariusi, aOCOJIOTHO YIpPyroe u aOCOJIOTHO
HEYNpyroe CTOJKHOBEHMs, MOJEIN Tra3a, KUAKOCTH U  TBEPIOIO
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(KpUCTAINTMYECKOT0) Teja, UACANbHBIA ra3, TOUCUHBIM 3apsl, OJHOPOJIHOE
AIEKTPUUYECKOE MOJIE;

paznuyaTh YCJIOBHUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (PUBHYECKHUX
3aKOHOB, TIOHMMAaTh BCEOOIMH XapakTep (GyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIOJIb30BAHNS YACTHBIX 3AKOHOB;

aHANIM3UPOBaTh M OOBSACHATH MEXAaHUYECKHE TPOIECChl U  SIBICHMUS,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHMSI U 3aKOHBI MEXAHHKU (OTHOCUTEIbHOCTh
MEXaHUYECKOTO JIBWKEHHS, (OpPMYIbl KHHEMATHKH PaBHOYCKOPEHHOTO
JNBWKEHUA, TOpeoOpa3zoBaHus [‘amumnes Mg CKOPOCTH W NEPEMEILICHUs,
3aKoHbI HpIOTOHA, MPUHIMI OTHOCHUTENIBHOCTH ['anmumes, 3aK0H BCEMHPHOTO
TATOTEHHUs, 3aKOHBI COXPAaHEHHUs UMITYJIbCAa U MEXAHUYECKON YHEPIUH, CBA3b
paboThl CUJIBI C U3MEHEHUEM MEXAHUYECKOW SHEPruu, YCIOBUS PaBHOBECHS
TBEPJOrO Teja), MPU ATOM HCIOIb30BaTh MATEMAaTUYECKOE BBIPAKEHUE
3aKOHOB, YKAa3bIBaTh YCIIOBUS NPUMEHHUMOCTA (PU3NYECKUX 3aKOHOB:
npeoOpazoBaHuil ['anuines, BTOpPOro u TpeThero 3akoHoB HbloTOHA, 3aKOHOB
COXpPAaHEHMS HMIIYJIbCa M MEXaHWYECKOW DHEPIUMH, 3aKOHAa BCEMHUPHOIO
TATOTEHUS,

aHAIM3UPOBaTh U OOBACHSATH TEIJIOBBIE MPOLIECCHl U SBJICHMS, HCIONb3Ys
ocHoBHble TonokeHUs: MKT u  3akoHbI MOJIEKYJSIpHOM (QU3UKK U
TEPMOAMHAMHUKY  (CBSI3b  JABJEHMsI MJEaJbHOIO Trasza CcoO CpeaHei
KUHETUYECKOW DSHEPIUEN TEIUIOBOIO JBMXKEHUS M KOHILIEHTPAUHMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BELIECTBA CO CPEOHENW KWUHETHYECKON
DHEPrUEN TEIUIOBOTO JBHM)KEHHUS €T0 YaCTHI], CBS3b JABJICHHS HJICAIBHOTO
raza ¢ KOHIICHTpAalMed MOJIEKYJl W €ro TeMIEPAaTypol, YypaBHEHUE
MenpneneeBa—Kianeiiposa, mnepBbIA  3aKOH  TEPMOAWHAMHUKH,  3aKOH
COXpPaHEHHUs] 3HEPruu B TEIUIOBBIX NpPOLECCaX), NMPU 3TOM HCIOJIb30BaTh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaTh YCJIOBHUSA NMPUMEHUMOCTH
ypaBHeHUsI MeHeneeBa—Knaneipona;

aHAJIM3UPOBATh U OOBACHATH DJICKTPUUECKUE SIBICHHUS, UCIIONIb3Yys OCHOBHBIC
NOJIOKEHUS M 3aKOHBI  DJJIEKTPOAMHAMUKH  (3aKOH  COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kyiona, IOTEHIUAJIBHOCTD
ANEKTPOCTATUYECKOTO TOJISI, MPUHIUIT CYTIEPTIO3ULIMU DJIEKTPUUECKUX TOJIEH,
IIPpU OTOM YKa3blBasg YCJIOBUS NPUMEHUMOCTH 3akoHa KyioHa, a Takxke
IIPaKTUYECKHA BAJKHBIE COOTHOILIEHU: 3aKOHbI OMa JUIsl y4acTKa LEenu U IS
3aMKHYTOM DJJIEKTpUYECKOM 1nenu, 3akoH JDxoymsa—Jlenna, mnpasuna
Kupxroda, 3axonsr @apanest 17151 2JIEKTPOIN3a);

ONMKCHIBATh (PU3UYECKUE TPOLECChl U SBJIEHUSA, HCIOJIb3YSd BEJIUYUHBI:
MEPEMEILICHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJa U CUCTEMBI TEN, CUJIA,
MOMEHT CHWJIBI, JaBJICHUE, NOTCHUMAJIbHASI YHEPIUs, KUHETUYECKask dHEprus,
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MEeXaHU4ecKas sHeprus, padoTa CHIIbI, HEHTPOCTPEMHUTEIBHOE YCKOpPEHHUE,
CWIa TSDKECTH, CWIa YIOPYrocTH, CUiIa TPEHUs, MOIIHOCTh, DJHEPrus
B3aMMOJICUCTBUS Tesa ¢ 3eMiiéil BOIU3K €€ MOBEPXHOCTH, SHEPTHUsSl YIIPYTron
nedopMaui MpPY>KUHBI, KOJUYECTBO TEIUIOTHI, a0COJIOTHAs TemrepaTrypa
Tena, paboTa B TEPMOAUHAMUKE, BHYTPEHHSS DSHEPIHs HACATBHOIO
OJIHOATOMHOTO Ta3a, paboTa HIEaTbHOIO ra3a, OTHOCUTEIbHAS BIIAXKHOCTh
Bo3nyxa, KIIJ| waeanbHOro TEIUIOBOIO ABUTATENS; AJIEKTPUUECKOE IIOJIE,
HaIpPSHKEHHOCTh  AJIEKTPUYECKOrO TMOJISI, HAMPSHKEHHOCTHh MO TOYEYHOI'O
3apsa WM 3apsDKEHHOrO I1apa B BaKyyMe€ M B JIMAJIEKTPUKE, MOTEHLHAI
AIEKTPOCTATUYECKOTO TMOJS, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOJABIKYIIAS
CWJIa, CHJIa TOKa, HAINPSIKEHHWE, MOIIMHOCTh TOKA, JJIEKTpUUYECKAas EMKOCTh
IJIOCKOTO KOHJIEHCATOpa, COIPOTUBJICHUE ydacTKa  Lenu C
MOCJIEIOBATEIbHBIM W TapaJJICIbHBIM COEAUHEHHUEM PE3UCTOPOB, SHEPIHs
AIEKTPUYECKOTO MOJIs KOHAEHCATOpa,;

OOBSICHATh OCOOCHHOCTH MPOTEKaHUsS (PU3MUECKUX SIBJICHHUM: MEXaHUYECKOE
JBHUKEHUE, TEIJIOBOE JIBM)KEHHME YACTHI[ BEIIECTBA, TEIUIOBOE PAaBHOBECHE,
OpoyHOBCKOE JBMXKEHHE, nU(pPy3us, ucnapeHue, KUMeHUe U KOHIACHCAIUs,
IUIaBJI€HUE W KPUCTAIUIM3ALMS,  HANpaBICHHOCTh  TEIUIONEpeaayu,
ANEKTpU3aLUs TeJl, 3KBUINOTEHUHUAIBLHOCTh TOBEPXHOCTU 3apSKEHHOTO
IIPOBOJIHUKA;

IPOBOAUTH HCCIIEIOBAaHUE 3aBHUCHUMOCTH OJHOW (PU3NYECKOW BETUUYMHBI OT
JIPYroi ¢ MCIOJIb30BAHUEM MPSIMBIX M3MEPEHUI, TPU 3TOM KOHCTPYHUPOBATh
YCTaHOBKY,  (DUKCHUpOBaTh  pE3yNbTaTbl  MOJYYEHHOM  3aBHCHUMOCTHU
(¢u3MUEeCKUX BEJIMYMH B BHUAE TpapuKOoB € YYETOM aOCOJIIOTHBIX
NOTPEUIHOCTEN U3MEPEHHM, ENaTh BBIBOBI I10 PE3YJITATaM UCCIEIOBaHUS;
IPOBOAUTH KOCBEHHBIE W3MEpPEHUS (PU3NYECKUX BEJIUYMH, NIPU ITOM
BBIOMpPATh ONTUMAJIbHBIA METOJ] W3MEPEHMs, OLICHMBATh a0CONIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUThH OMBITBI MO IMPOBEPKE MPEMIOKEHHONW TMIOTE3bl: IUIAHUPOBATH
HKCIEPUMEHT, COOUpaTh IKCIEPUMEHTAJIbHYIO YCTAaHOBKY, AHAJIU3UPOBAThH
NOJIyYEHHBIE PE3yJIbTaThl M JedaThb BBIBOJ O CTaTyce NpeaOKEHHOU
TUIOTE3bI;

co0Jro1aTh MpaBmiia 6€30MacHOr0 TpyJa MPU MPOBEJACHUU HCCICIOBAHUI B
paMKax y4e0HOTO HKCIEPUMEHTA, MpaKkTUKyMa u y4e0HO-
UCCJIEIOBATENbCKOW M MPOEKTHOW JIEATEbHOCTH C  HCIIOJIb30BAaHUEM
U3MEPUTENLHBIX YCTPOMUCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM W HEABHO 3aJaHHOMU
bu3nueckoil MOJENbI0: HAa OCHOBAaHWMM aHAllM3a YCJIOBUA OOOCHOBBIBATh
BbIOODP (PpU3MYECKOM MOJENN, OTBeUaroleil TpeOOBaHUSIM 3aaul, IPUMEHSITh
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(dbopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJAThl (PU3NYECKUX TEOPHl MpU
UCIIOJIb30BAaHUM MATEMAaTHYECKUX METOJOB pEIICHHs 3a/lay, IPOBOJIUTH
pacy€Thl HA OCHOBAHUU MMEIOUINXCS JAHHBIX, AHAJIU3UPOBATH PE3YJIbTATHI U
KOPPEKTUPOBATH METO/bI PELICHUS C YUYETOM MOTYUYEHHBIX PE3YNIbTATOB;
peliaTh KaueCTBEHHBIE 3a7]aui, TPEOyIOIIe TPUMEHEHUS 3HAaHUIN U3 pa3HbIX
pasnenoB Kypca GU3MKH, a TAaK)KE WHTErpallui 3HAHUHN U3 IPYyTUX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA: BBICTpaWBaTh JIOTHYECKYIO  IIETIOYKY
pacCyXJI€HUM C OMNOpOM HA HW3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
bu3nYecKue SIBICHNUS;

UCIIOJIB30BaTh  TEOPETUYECKHE 3HAHUS M1 OOBSICHEHUS OCHOBHBIX
MPUHITUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKUX ITPOLIECCOB;

IPUBOJUTH MPUMEPHI BKJIaJa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKHU, B OOBSICHEHUE MPOLIECCOB OKPYKAIOLIEr0 MUPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

aHaJIM3UPOBaTh M OLEHUBATH MOCIEACTBUSI OBITOBOM M IPOU3BOICTBEHHOMN
JESATEIIbBHOCTH 4YEJIOBEKa, CBS3aHHOM ¢ (PU3WYECKUMHU MpOLIECCaMH, C
MO3ULUKA 3KOJIOTUYECKOW O€30MaCHOCTH, MPEACTABICHUN O palMOHAIBHOM
IPUPOAOIIONb30BAHUN, A TAaKXKE€ PAa3yMHOM HCIOJIb30BAHUM JOCTUKEHUN
HAYKH U TEXHOJOTHH Il ajdbHEHUIIEro pa3BUTHs Y€JI0BEUECKOTO O0IIECTBA;
MPUMEHSTh pa3Iu4Hble CIOCOObI padoThl ¢ WH(OpMaluen (GU3NIECKOTro
COJlep)KaHUsI €  HCIOJIb30BAHUEM  COBPEMEHHBIX  MH()OPMALMOHHBIX
TEXHOJIOTHI, MPU HSTOM HCHOJIB30BATh COBPEMEHHbIE HH(OPMALMOHHbBIE
TEXHOJIOTUH JJIs IOUCKA, NEPepabOTKU U PEIbIBICHUS Y4€OHON U Hay4YHO-
NOMyJSIipHOM ~ MHQOpPMAIIMK,  CTPYKTYPUPOBAHHMS UM HMHTEPIPETAIlUU
uHOpMaIuU, TOJYYEHHONW W3 PA3JIUYHBIX HCTOYHHKOB, KPUTHYECCKU
aHAJIM3UPOBaTh MOJyYaeMyl0 HH(QOpPMAIIKMIO U OLEHUBATH €€ JJOCTOBEPHOCTh
KaK Ha OCHOBE MMEIOIIMXCS 3HAHWM, TaK M Ha OCHOBE aHAJIM3a MCTOYHMKA
uHdopMaIuy;

MPOSIBIIATH OpraHU3alMOHHBIE u MO3HABATEIbHbIE YMEHUS
CaMOCTOSITENIFHOTO MPHOOPETEHUS] HOBBIX 3HAHHUM B MPOILIECCE BBIMOJIHEHHUS
MPOEKTHBIX M Y4EOHO-HUCCIEA0BATEIbCKUX PAdOT;

paboTatb B TpYINIE C HCIOJHEHHEM pa3JIMYHBIX COLMAIBHBIX PpOJIEH,
MJIAHUPOBATH PAa0OTY TPYIIIHI, PAIIMOHATEHO PACTIPEEIATh AEATEILHOCTh B
HECTAaHJAPTHBIX CUTYyalUsX, aJEKBAaTHO OLIEHUBATh BKJIAJ KaXJIOro W3
YYaCTHUKOB TPYMIIbI B pEHICHUE pacCMaTPUBAEMON MTPOOIIEMBI;

MPOSIBJISITh MOTUBALIMIO K Oynymied mpoecCHOHAIIbHON NESITebHOCTH T10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO POdUIIS.
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K koHny oOyuenuss B 1l knacce npeIMeTHbIE pE3yJbTaThl HA YIIyOJEHHOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD y 00YYaAIOUINXCS YMEHUM:

e IIOHMMATbH POJIb (PU3UKU B SKOHOMMUECKOH, TEXHOJOTMYECKOU, COIMAIbHOM
U ITHYECKON cdepax NesATENbHOCTH YEJIOBEKa, POJib M MECTO (DU3UKU B
COBPEMEHHOW HAay4YHOM KAapTUHE MHPA, POJIb ACTPOHOMHUH B NPAKTUYECKOU
NEATEIbHOCTH 4YEJIOBEKAa M JAJBHEWIIEM Hay4YHO-TEXHUYECKOM pa3BUTHH,
3HAYEHUE OIUCATENIbHOM, CHCTEMAaTU3HUPYIOIIEH, OOBACHUTEIBHON WU
NPOTHOCTUYECKON (PYHKIMHA (U3NYECKOM TEOPUH — DJICKTPOIUHAMHKH,
CHCIMATbHOM TEOPUM OTHOCHUTEIHHOCTH, KBAHTOBOM (U3MKH, PpOJIb
¢u3nueckoil Teopun B (POPMUPOBAHUM MPEACTABICHHN O (PU3NYecKon
KapTUHE MHUpPa, MECTO (PU3NYECKOM KapTHUHBI MHpa B OOLIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOLE;

e pasnuyaTh YCJIOBHUS NPUMEHUMOCTH MOJENEH (PU3NYECKUX TEN U MPOLIECCOB
(s1BJ€HUIT): OJTHOPOAHOE SJEKTPUUYECKOE M OJHOPOJHOE MArHUTHOE IOJIS,
rapMOHMYECKHE KoJeOaHus, MaTeMaTUYeCKUid MAasATHUK, UACAJbHBIN
NPYKUHHBIA MasTHUK, TAPMOHUYECKHUE BOJIHBI, UACAbHBIN KOJeOaTeIbHbIN
KOHTYp, TOHKas JIMH3a, MOJEJIEd aToMa, aTOMHOIO sApa W KBAaHTOBOH
MOJIEH CBETA;

e pa3nuYaTh YCIOBUS (TpaHULbI, OOJACTH) MPUMEHUMOCTH (PU3UUECKUX
3aKOHOB, TOHHMMAaTh BCEOOLIMH XapakTep (QyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIIOJBb30BAHNS YACTHBIX 3AKOHOB;

e AHANM3HPOBATH M OOBACHATH JJIEKTPOMATHUTHBIE MPOLECCHl U SABJICHHS,
UCIIONB3ysd OCHOBHBIE IIOJOKEHMS W 3aKOHBI DJIEKTPOJAWHAMUKH U
CHEeUaIbHOW TEOPUH OTHOCUTEIBHOCTHU (3aKOH COXPAaHEHUS JIEKTPUUECKOTO
3apsna, cuia Ammepa, cuia JIopeHIa, 3aK0oH JIeKTPOMAarHuTHOM MHIYKLIHH,
npaBwio Jlenua, cBsizb DJIC caMOMHAYKIIMM B 3JIEMEHTE SJEKTPUUYECKOUN
LHEMH CO CKOPOCThKD H3MEHEHMS CHJIbl TOKA, ITOCTYJIAThl CIIEIUAIbHON
TEOPUH OTHOCUTEIIbHOCTH DUHILTENHHA);

e AHANM3UPOBATH U OOBACHATH KBAHTOBBIE MPOLIECCHI U SBICHUS, UCIIOJb3YS
MOJIOKEHUST KBAaHTOBOM (u3HKH (ypaBHEeHUE DWHINTEHHA 11 hoTodPdekTa,
IEepBBIM W BTOPOM  MOCTyJarel bopa, MNpHUHIUII  COOTHOIIEHUA
HeonpenenéHHocte ['eiizenOepra, 3aKOHBI COXpaHEHUs 3apsAoBOro U
MacCOBOT'0 YMCEJl U DHEPTUH B SACPHBIX PEAKUUAX, 3aKOH PATUOAKTUBHOIO
pacrajua);

e ONHCHIBATh (PU3UYECKHE MPOLECChl M SBICHUS, HCIOJbB3YyS BEIUYUHBL:
HaIPSHKEHHOCTD  DJIEKTPUYECKOTO TOJIS, MOTEHLIHMAI AJIEKTPOCTATUYECKOTO
IIOJII, PA3HOCTb IOTEHIHUAIOB, JJIEKTPOABWKYIAs CWiIa, WHIYKLIUA
MAarHuTHOIO IIOJII, MAarHATHBIA IIOTOK, cuiaa AMriepa, HWHIYKTUBHOCTD,
ANEKTPOABMKYIIAS CHJIa CAMOMHAYKLMHM, OHEPrus MArHUTHOTO ITOJIS
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MPOBOJIHUKA C TOKOM, PEISTUBUCTCKUN UMITYJIbC, MTOJIHASI SHEPT U, SHEPTUs
MOKOSI CBOOOIHON YaCTHUIIbI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO U
3apsn sapa, SHEPTUsI CBS3U S]1pa;

OOBSCHSTH 0COOEHHOCTH MPOTEKAHUS buzrgecKux SIBJICHUIA
AJIEKTPOMArHUTHAS WHAYKIUS, CAaMOWHIYKIIHS, PE30HAHC, WHTEPQPEPECHITHS
BOJH, Judpakiusi, JAUCHEepCcHs, TOJHOE BHYTPEHHEE OTPAKEHHUE,
dbotoanekTpudeckuii 3pdekt (hororddexr), anbda- u GeTa-pacnaasl suaep,
raMmma-usiiydeHue saep, Gu3ndecKue MPUHIUIBI CIICKTPAITBHOTO aHaIu3a U
paboTHI N1a3epa;

OTIPENEISITh HAIpaBICHUE WHAYKIIMA MAarHUTHOTO IIOJISI TIPOBOJHHUKA C
TOKOM, CHJIbI AMmTiepa u cuiibl JIopeHiia;

CTPOUTH U300paKE€HUE, CO3/1aBaeMOE MJIOCKUM 3€pKajioM, TOHKOW JIMH30M, U
pPacCYUTHIBATh €TO XapaKTEPUCTUKH;

MPUMEHSATH OCHOBOTIOJIATAIONTNE ACTPOHOMHUYECKHE TOHATHUS, TECOPHH U
3aKOHBI JIJISl aHAJTIN3a U O0BSICHEHUSI (PU3NYECKUX MTPOLIECCOB, MTPOUCXOISIINX
B 3BE3/1aX, B 3BE3JHBIX CHUCTEMax, B MEXKTaJlaKTUUECKOU cpesie; JABUKCHUS
HEOECHBIX TeJ, IBOIONUU 3BE3 U BeeneHHoii;

MPOBOJUTh  HMCCIECMOBAHWE 3aBUCUMOCTEH  (PH3WYECKUX  BENMYUH C
WCIIOJIb30BAaHUEM TPSAMBIX HM3MEPEHWH, TPH OTOM KOHCTPYHPOBATh
YCTaHOBKY,  (DUKCHUpOBATh  PE3yNbTaThl  MOJYYEHHOW  3aBHUCHMOCTHU
bu3MUecKuX BEJIMYMH B BUAE TpaduKoB ¢ Y4YETOM  aOCOIOTHBIX
MOTPENTHOCTEH U3MEPEHHM, JIENaTh BBIBOJIBI 10 PE3YJIbTaTaM UCCIIEIOBAHUS;
MPOBOJIUTh KOCBEHHBIC W3MEPCHMSI (PU3MUECKUX BEIWYUH, TIPH OTOM
BBEIOMPATh ONTHUMAJIBHBIA METOJ] M3MEPCHHS, OIICHHUBATh aOCONIOTHBIC U
OTHOCHUTEJIbHBIC MOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
MPOBOJUTH OMBITHI TIO MPOBEPKE MPEIJIOKEHHONW THIOTE3bI: IUIAHUPOBATh
OKCIIEPUMEHT, COOMPATh JKCIICPUMEHTAIBHYIO YCTAaHOBKY, aHAJIU3UPOBATH
MOJIYYCHHBIC PE3yJbTaThl M JelaTh BBIBOJ O CTaTyce NPEIIOKCHHON
TUTIOTE3HI;

OIMHMCHIBATH METO/IbI MOTYUYCHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
COOJTI0/IaTh MpaBuiia 0E30MacHOTO TPy/a MPHU MPOBEACHUN UCCIICIOBAHUNA B
paMKax y4eOHOTO JKCIIEPUMEHTA, IPaKTUKyMa 151 y4eOHO-
WCCJIE0BATEIIbCKOM M TPOCKTHOM JIEATENBHOCTH C  HUCIHOJIb30BAHUEM
MU3MEPUTETLHBIX YCTPONUCTB U 1a00paTOPHOTO 000PYAOBAHMUS;

pemar) pacu€THhle 3aJauyd C SBHO 33JaHHOM W HESIBHO 3aJ1aHHOU
dbu3nueckol MOJENbI0: HAa OCHOBAaHMM aHaJIW3a yYCIOBHS BBIOUpATh
dbu3nueckue Mojenu, OTBEYallre TpPeOOBaHUSIM 3a/layd, HPUMEHSThH
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTU U MOCTYJAThl (PU3NYECKUX TEOPHl MpHU
WCIIOJIb30BAHUM MATEMAaTHYECKNX METOJ0OB PEIICHHsS 3a/ad, MPOBOJIUTH
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pacuéTbl Ha OCHOBAHWU MMEIOIINXCS JaHHBIX, aHAIU3UPOBATh PE3YJIbTAThl U
KOPPEKTUPOBATH METO/Ibl PEIICHUS C YUYETOM MOJIyUYEHHBIX PE3YyIbTATOB;
pelaTh Ka4eCTBEHHbIE 3a/1auM, TPEOYIOLUe IPUMEHEHHs 3HAHUN U3 Pa3HbIX
pa3zenoB Kypca (pU3HMKH, a TaK)Ke UHTErpallui 3HaHUHN U3 IPYTHX MPEeIMETOB
€CTECTBEHHO-HAYYHOI0  LHMKJA: BBICTPaWBaTh JIOTMYECKYIO  LIENOYKY
pacCyXJeHM C OIOpOl Ha M3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(duznueckue SBICHUS;

UCIIOJIb30BaTh  TEOPETUYECKHE 3HAaHUS I  OOBSICHEHUS OCHOBHBIX
IPUHLIUTIOB PabOThl U3MEPUTETHHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB H
TE€XHOJIOTHYECKHUX MPOLIECCOB;

IPUBOJUTH PUMEPHI BKJIaJa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B 00BICHEHUE MIPOLIECCOB OKPYKAIOILIEr0 MUPa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUI;

aHAJIM3UPOBaTh U OLICHUBAThH IOCJEACTBHUS OBITOBON M NMPOM3BOJCTBEHHOMN
NESATEIIbBHOCTH 4YEJIOBEKa, CBS3aHHOM ¢ (PU3WYECKUMHU MPOLIECCaMH, C
HO3UIMI 3KOJIOTMYECKOM O€30MacHOCTH, MPEICTaBICHUM O palMOHaIbHOM
IPUPOAOIIOIB30BAHUN, A TAKXKE PAa3yMHOM HCIIOJIb30BAaHUH JIOCTHIKEHUMN
HAyKU U TEXHOJOTUH JJId TaJbHEHIIEro pa3BUTHS YEIOBEUYECKOro OOIIECTRa;
NPUMEHATh pa3duyHble CIOCOObI padoThl ¢ MH(OpManuend (GU3NYECKOro
COJEpKaHUS C  MCIOJb30BAaHMEM  COBPEMEHHBIX  HH(POPMAIIMOHHBIX
TEXHOJOTHM, MPH 3TOM HCIOJIb30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTUH JJIs IOUCKA, EPepabOTKU U PEIbIBICHUS y4€OHON U HAyYHO-
NomyJsipHOM  HMHpOpMalMU, CTPYKTYPUPOBAHMSI UM  HMHTEpIpETaluu
uH(popMalUy, TMOJYYEHHOH W3 pA3JIUYHBIX HCTOYHUKOB, KPUTHYECKU
aHaAJIM3UPOBATh MOJIyYaeMyl0 HH(GOPMALIMIO U OLIEHUBATH €€ TOCTOBEPHOCTD
KAaK Ha OCHOBE MMEIOIIMXCA 3HAHMM, TaK U HA OCHOBE aHaJM3a MCTOYHHKA
uHpopmanuu;

POSIBIISITH OpraHu3aluOHHbIE u M03HABATEIbHBIC yMEHUs
CaMOCTOSITENIFHOTO MPHOOPETEHUSI HOBBIX 3HAHHUM B MPOIIECCE BBINOJIHEHUS
MIPOCKTHBIX M Y4EOHO-HUCCIEA0BATEIbCKUX PAdOT;

paboTaThb B TIpylnme ¢ UCHOJHEHHEM pa3jMYHBbIX COLHUAJIbHBIX pPOJIEH,
IJIAaHUPOBATH Pa0OTy TPYIIIbI, PAIMOHAIIEHO PaclpeesaTh AesTeIbHOCTh B
HECTaHJAPTHBIX CUTYyalUsiX, aJCKBAaTHO OLIEHUBATh BKJAJ KaXJIOro WH3
YYaCTHUKOB TPYIIIHI B pELICHHE pacCMaTPUBAEMOM MPOOIIEMBI;

NPOSIBISATS MOTHBAIIMIO K Oyaymied mpodeccuoHaNbHON MESTENbHOCTH IO
CHELMATIBHOCTAM (PU3UKO-TEXHUYECKOTO IPOpUIIS.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/m MPOrpaMMbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznen 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
. bubnuorexa [JOK
11 HayHBIi METOA MOSHAHMNS MPHPOLEL 4 https://m.edsoo.ru/f16b68d7
Hroro no pasneny 4
Pa3znen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kunewaritka 10 1 https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
22 Hurammica 10 https://m.edso0.ru/f16b68d7
N bubmuoreka [JOK
23 Cratika TaEpAoro T > 1 https://m.edso0.ru/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHBI COXPAHEHHUS B MEXAHUKE 10 1 https://m.edsoo.ru/FL6b68d7
Hroro mo pasneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
. bubnuorexa [JOK
1 14 1
3 OCHOBBI MOJIEKYJIIPHOKHHETHICCKOH TCOPHH https://m.edsoo.ru/f16b6847
3.2 Tepmoaunamuka. TernnoBble MalIMHBI 20 1 bubmorexa [TOK

https://m.edsoo.ru/f16b68d7
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https://m.edsoo.ru/f16b68d7
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33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 13 bubmumoreka [IOK
' HEePEXOIbI https://m.edso00.ru/f16b68d7
Hroro no pazneny 47
Pasznen 4. JIEKTPOAUHAMUKA
bubmuorexa [JOK
41 DUEKIPHECKoe noxe 22 https://m.edsoo.ru/f16b68d7
. . bubnuorexa [JOK
4.2 [ToCTOSIHHBIH MEKTPHUECKUI TOK 22 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
43 Torit B pastIHEIX cperax 0 https://m.edsoo.ru/f16b68d7
Hroro mo pazueny 50
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136
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11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Paznen 1. JIEKTPOJAUNHAMUKA
bu6mmoreka [IOK
11 Marmutioe roze 13 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
12 DJICKTPOMATHHTHAS HHYKIHA 12 1 https://m.edso0.ru/39859ef1
Htoro no pazneny 25
Pa3nen 2. KOJIEBAHUWSA U BOJIHbBI
bu6mmoreka [JOK
21 Mexareckue konebars 10 https://m.eds00.ru/39859¢f1
bu6mmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUS 15 https://m.edsoo.ru/39859f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnunoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bubmuorexa [JOK
24 Onrika 22 1 https://m.eds00.ru/39859ef1
Hroro no pazneny 58
Pasznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
bubmuorexa [JOK
31 Ocuoer CTO > 1 https://m.edso0.ru/39859f1
Hroro no pazneny S}
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Paznea 4. KBAHTOBAS ®PU3UKA
bu6mmoreka [IOK
4.1 K - I 1
OpHYCKYTAPHO=BOIHOBOM AyAH3M 3 https://m.eds00.ru/39859f1
bubmuoreka [JOK
4.2 (6))
M3 aToMa ° https://m.eds00.ru/39859f1
43 ®u3nKa aTOMHOTO SIpa U AJIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHII https://m.edso00.ru/39859ef1
Htoro no paznemny 23

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bubmuoreka [JOK
5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 10 https://m.edsoo.ru/39859ef1
Hroro no pazneny 10
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE
Cucremaru3zanus 1 000011eHNe
71 IPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bu6nuoreka [IOK
' NeSATeTLHOCTH, MPUOOPETEHHOTO TIPU https://m.eds00.ru/39859¢f1
u3ydeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no pazgeny 15
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136
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YYEBHO-METOJJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

®dusuka.10 kmace: yueb. s o61eo0pa3oBaT. opraHu3aiuii: 6a30BbIi U
yrayout. ypoau / I'.5l. Msakumes, b.b. byxosuer, H.H. Corckuii; o pea. H.A.
[TapdenTreBoii. - 8-¢ uza. - M.: IIpoceemienue, 2021.

®uszuka.l 1 knace: yued. nist 061eo0pa3oBat. opraHusaiuii: 6a30BbIil U
yriyos. ypouu / I'.5l. Msxkuies, b.b. byxosues, H.H. Cotckuii; o pea. H.A.

[TapdentneBoii. - 8- uza. - M.: [Ipocsemenne, 2021.

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA
https://rosuchebnik.ru/material/fizika-10-klass-metodicheskoe-posobie-k-
uchebniku-myakisheva-sinyakova/
https://rosuchebnik.ru/material/fizika-11-klass-metodicheskoe-posobie-k-

uchebniku-g-ya-myakisheva-a-z-/

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
MHTEPHET

https://edsoo.ru/

https://resh.edu.ru/

https://phet.colorado.edu/

https://seninvg07.narod.ru/004_fiz_lab.htm
https://sverh-zadacha.ucoz.ru/index/0-95

http://splazma.blogspot.com/p/7_7.htm

45



