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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3WKEe HAa YpOBHE CpeaHEro oOmero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TOJIOKEHHM W TpeOOBaHUN K pe3yjbTaTaM OCBOCHHS
OCHOBHOM oOpazoBareibHON mnporpammsel, npeactaBieHHbix B ®I'OC COO, a
Takke ¢ yu€ToMm ¢enepanbHON paboueil mporpammsl BocnuTanus U Konnenuuu
npenoAaBaHus yueOHoro mpeamera «Pu3uka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoit ~ deneparnuy,  pealu3yOMMX  OCHOBHBIE  00pa30oBaTElIbHBIC
POTPaMMBI.

[Iporpamma no ¢usuke onpenenseT o0ga3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
YCTaHaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATENbHOCTh U3YUECHUSI TEM U PA3LEIIOB
y4eOHOro mpeaMeTa ¢ y4€TOM MEKMIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3EH,
JOTUKM y4eOHOro Ipolecca, BO3pPacTHBIX OCOOEHHOCTEW OO0y4arouuxcs.
[Iporpamma 1o ¢Qusuke maét mOpeacTaBICHUE O LENAX, COJEpPKaHUH, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
ydeOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM YpOBHE.

N3yuenue kypca (u3uKd yriayOJIEHHOTO YPOBHSI MO3BOJIIET PEATM30BaATh
3a/layu MPOPECCUOHAILHON OpPHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUM IS
MPOSIBJICHUS] CBOUX MHTEIUICKTYAJIbHBIX M TBOPUYECKHX CIOCOOHOCTEH KaXKIIbIM
OoOy4JaromMMcsi, KOTOpble HEOOXOAUMBI I MPOJOJLKEHHs 00pa3oBaHUs B
OopraHu3anusx Nnpo(ecCHOHATBLHOTO O00pa3oBaHUd IO pPa3IMYHBIM  (PU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATBbHOCTSIM.

B mnporpamme 1m0 QusMke ONpEnensioTCs IUIAHUPYEMBIE Pe3yJIbTaTh
OCBOCHHS Kypca (DM3HMKH Ha YPOBHE CPEIHETO 0OIIero 0Opa3oBaHMs: JTUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabOTKU TpeOOBaHU K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIINXCS, OCBOMBIIHMX
nporpaMmy 10 (U3UKE Ha YpPOBHE CpeaHero oOmero oOpa3oBaHHS Ha
yrayOnE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-AESITEIIbHOCTHBIN MOIXO/.

[Iporpamma 1o Gpu3rKe BKIIOYAET:

IUIAaHUPYEMbIE pe3yJIbTaThl OCBOCHMS Kypca (QU3UKM Ha YriayOia€éHHOM
YpOBHE, B TOM YHCJIC TPEAMETHBIC PE3YJIbTATHI IO T0/1aM 00YUYEHUS;

cozieprkanue yueoHoro npeamera «dusmka» mo rogam 00ydeHusI.

[Iporpamma 1o ¢u3UKe HMEET MNPUMEPHBIA XapakTep M MOXKET ObITh
MCIOJIb30BaHA YUYUTEISIMU (DU3UKHU SISl COCTABIICHUS CBOUX pabOYMX IPOrpaMM.

[Iporpamma mo ¢u3rKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
NPEAOCTaBISICT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHBIX METOAMYECKUX
MOJXO/OB K TpernojiaBanuio (U3MKU Ha YriIyOJIEHHOM YpPOBHE TPHU YCIOBUU
cOoXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®du3rka Kak Hayka O HamOoJiee OOUIMX 3aKOHAX MPHUPOABI, BBICTyIAas B
KauecTBe y4eOHOro MmpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IKoabHBIN Kypc PU3MKK — cucTeMooOpasyromui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBIICHWW, HW3YYaeMBIX XHUMHEH, OMOJOTHECH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHHE UM aKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW ONpEeNeNuiIo XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, NOJIYYEHHs] HOBBIX MaTepuajoB C 3aJaHHBIMU cBoiicTBamu. M3yueHue
¢u3MKKM BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHE €CTECTBEHHO-HAYUHOU
KapTUHBI MHUpa oOywaroiierocsi, B (GOpMHUpPOBAHHE YMEHUN MPUMEHSATH HAYUHbBIN
METO/]I IO3HAHUSI IIPH BBIIIOJIHEHUU UMH Y4€OHBIX UCCIIEOBAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHETr0 00IIEero 00pa3oBaHus MOJIOKEH
pPSA UIEH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 OCTPOESHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIPOCHI KJIACCUYECKOMN, TAK U1 COBPEMEHHON (DU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUUM C HEW Marepuan Kypca (U3UKH
oObeaUMHEH BOKPYr (Qu3nyeckux Teopuid. Beaymmm B Kypce sBIsIETCS
(GbopMUpOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHM, BEIIECTBE U
oJIE.

Hoea zymanumapuzayuu. EE peanusanys OpeAnoNaracT HMCIOJb30BAHUE
I'YMaHUTAPHOTO TOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3uKM Cc pa3BUTHEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU M SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yrioyOoaéHHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. [Ipm 3TOM paccMarpuBaroTCs Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBbIE TEXHUYECKHE YCTpOICTBa, U
TEXHOJIOTHH.

Hoea 3xonozuzayuu peanusyercss IMNOCPEACTBOM BBEIACHUS JIIEMEHTOB
COJIep)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOjemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKHU U TEXHOJIOTHMM, a Takxke O0O0CYXICHUS
npo6JieM palOHAIBHOTO MPUPOOTIOIB30BAHMS U HKOJIOTHYECKOM 0€30acHOCTH.

OcBoeHue coJiepKaHusl MPorpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
NPUHIIMIAX CUCTEMHO-JEATEIbHOCTHOrO nmoaxoaa. s Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCHOJIb30BAHUM CAMOCTOSTEIBHOTO 3KCIIEPUMEHTA KaK
MOCTOSTHHO JieHcTBYyolero ¢akropa ydeOHoro mporecca. s yriyOn€HHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOIO YYEHHYECKOIO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PPOHTANIbHBIE YYEHHUECKHE OIBITHl MPH H3YYEHUH HOBOTO
Martepuasa, JabopatopHbie paboThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI



nBa crnocoba peanu3auuMud (GU3MYECKOro TMpakTUKyma. B mepBoMm ciyuae
MPaKTUKyM npoBoAuTcs jaubo B koHie 10 u 11 knacco, 1100 mocie nmepBoro u
BTOPOr0 TOJIYTOJUH B KaXJOM M3 3THX KiaccoB. Btopoil cmocod — 3T0
WHTETpanus padoT TPAKTUKyMa B CHCTEMY JIAOOpAaTOPHBIX pPabOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom pabortamu
MPaKTUKyMa MTOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B mporpamme 1o (QusMKe cHUCTeMa YYEHHYECKOTO DKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MpECTaBiICHa €IWHBIM MepedHeM. Bribop
TEMAaTUKH JJIS 3THX BHJIOB YYCHHUYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMU 00pa30BaTEIBLHOTO MpoIlecca UCXO0/Id U3 OCOOEHHOCTEW MOYPOUHOTO
IUTAHUPOBAHUSI W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
WU3MEPCHUS, WCCIACAOBAHMUS 3aBHCHUMOCTECH (DU3UUYCCKUX BEIMYUH WU IMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yIENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3WUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
M3YUYCHHbIC 3aKOHBl U 3aKOHOMEPHOCTH KaK W3 OJHOrO paszliena Kypca, Tak U
WHTErpUpys MPUMEHEHHUE 3HAHUM U3 pa3HbIX pas3iesioB. [[s KayecTBEHHBIX 3aj1a4y
MPUOPUTETOM SABJISIIOTCSL 3aJjaHUsl Ha OOBSICHEHUE/NpeIcKa3aHue MPOTEKaHUs
(bu3nYecKuX SBJIECHUN U MPOIIECCOB B OKPYKAIOUIEH KU3HU, TpeOyrolue BbiOOpa
(bU3UYECKOM MOJIEIH ISl CUTYAIlMH MPAKTUKO-OPUSHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHMs JOJKEH U3Y4YaThCs B YCIOBHSIX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyJOBaHWE [JIsi BBIMOJHEHUS YKa3aHHBIX B MporpamMMme 1o
bu3NKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JemoHCcTpanmonHoe oOopyaoBanue (opmMupyercs B COOTBETCTBHH C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 1O (U3MKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUSI  WM3Y4YaeMbIX  SIBIEHUW ¥  TPOIECCOB, OMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMECHECHHM.

JlaGopatopHoe 0O0OpyIOBaHHE [JIsi YUYCHUYECKUX NPAKTUUECKUX padoT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUIEKTOB M OOCCIICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydYarImMXcsa. TeMaTHYeCKHE KOMILICKTHI
7a060paTOPHOTO O00OPYNOBaHUS JOJKHBI OBITh TMOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX W IU(POBBIX TMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEILHBIX CUCTEM B BUJE U(POBBIX J1A0OpPATOPUA.



OCHOBHBIMHU 1EJIIMHU U3y4eHUs] PU3UKHU B 001IeEM 00pa30BAHUU SBIISIFOTCS:

dbopMHpoBaHHE HWHTEpeca M CTpEeMJICHUS OOydYaromMXxcsi K HaydHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyaJIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

dbopMHpoOBaHHE HAYYHOTO MHPOBO33PEHUSI KaK pe3yjbTaTa M3y4YeHHUs OCHOB
CTPOCHHSI MaTepUH U (PyHIaMEHTATbHBIX 3aKOHOB (DHU3HKHU;

dbopMHUpOBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCIIOIb30BaHUEM (DHU3HMUCCKUX
3HAaHUU U HAYYHBIX JOKA3aTEeJIbCTB;

dbopMHUpOBaHUE TPEACTABICHUM O poOiAM (PU3UKU [ Pa3BUTHUS JPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cdepax  Oyayuiei
npodeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKA K
JaynbHeleMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTrxeHne 3TUX Lened o0ecreynBaeTCsl pelieHUeM CIEeIyIoMUX 3ajad B
npouecce U3y4eHus Kypca GU3UKU Ha YpPOBHE CPEJHEro 001ero oopa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaxX,  TEOpHsX,  BKIIOYas  MEXaHUKy,  MOJEKYIIpHYI0O  (U3HKY,
3JIEKTPOJIMHAMUKY, KBAHTOBYIO (DU3UKY UM 3JIEMEHTHI aCTPOPU3UKY;

(GopMUpOBaHNE YMEHUHN NMPUMEHATh TEOPETUUECKUE 3HAHUSA AJIs1 OOBSICHEHUS
buznyecKuX SIBICHUNA B MPHUPOAE U JUISI MPUHATHS TPAKTHUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOGHHE CIIOCOOOB pEIICHUs pa3IUYHBIX 3a7a4 C SBHO 3aJaHHON
buznyeckoil MoneNblo, 3a/1ay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3/IaHUE
¢usznyeckoil Mopenu, aJeKBaTHOM YCJIOBHMSM 3aJayd, B TOM YHCJIE 3a4ay
WH)XCHEPHOTO XapaKTepa;

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

OBJIAZICHUE METOJAAMU CAMOCTOATEIBHOIO IUJIAHUPOBAHUS W MPOBEICHUs
¢u3nyecKux OSKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTauuud HHpOpMaIuH,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

CO3/IaHME€ YCJIOBHUU /ISl Pa3BUTHS yYMEHHHA MPOEKTHO-HCCIEAOBATEIHCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BuUTHE HHTEpeca K chepam npodeccuoHabHOM AeSTEIbHOCTH, CBI3aHHOM
¢ (pUBHKOM.

B coorBerctBun ¢ tpeboBanusiMu OI'OC COO yrnyOnéHHBIA ypOBEHb
u3ydeHus ydyeOHoro mpeamera «®Dusmkay Ha YpOBHE CPEAHETO OOIIETo
oOpa3oBaHMsI BBIOMpaAeTCss OOYYAIOUIUMUCS, TIUIAHUPYIOIIUMH TMPOJIOJDKEHHUE
o0Opa30oBaHuUs MO CHEIUATHLHOCTIM (PU3UKO-TEXHUYECKOTO MTPOQUII.



Ha usyuenue pusuxu (yriyOn€HHBIM YpPOBEHB) HA YPOBHE CPEIHETO OOIIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipenymaraemeiii B mporpamMme 10 (U3MKE TMepedeHb JabOpaTOPHBIX U
MPAKTUYECKUX pPaldOT SABISIETCS PEKOMEHIIOBAHHBIM, YYHTENb JEIaeT BBIOOP
NpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HHIWBUIYATIbHBIX
O0COOCHHOCTEH 00yJaroIInuXCsl.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOBI.

®dusuka — pyHIaMeHTalbHas Hayka o mpupoje. Hayunslii MeToa mo3HaHus u
METO/IbI UCCIICIOBaHUS (PU3NUECKUX SBJICHUH.

OKCIIEpUMEHT W TeOopusi B Ipollecce Mo3HaHusi nmpuponbl. Habmonenue u
HKCIIEPUMEHT B (PU3HUKeE.

CnocoObl  u3MepeHust (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(POBBIE
U3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYMKOBBIC CUCTEMBI).

[TorpemHocT  w3MepeHnid  (GU3UYECKUX  BEMWYWH  (aOCONIOTHAs W
OTHOCHUTEJIbHAs).

MonenupoBanue (GU3NUECKUX SBICHUNA M MPOLECCOB (MaTepuaibHasi TOYKA,
abCOIOTHO TBEPAOE TENO, WAealIbHAs >KUIKOCTb, WJICANBHBIN Ta3, TOUYCYHBIM
3apsan). ['unoreza. ®U3nyeckuii 3aKOH, TPaHULBl €r0 MPUMEHUMOCTU. Pu3nueckas
TEOpHUs.

Ponb u mecto ¢u3Mku B (OPMUPOBAHUU COBPEMEHHOW HAyYHON KapTUHBI
MHUpA, B IPAKTUYECKOU IEATEIIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomot, RPAKMUKYM.

N3mepenre cuwibl TOKa W HANPSOKEHUST B IIEMU TMOCTOSHHOTO TOKa MpPH
MTOMOIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi adboparopueit mo dusuke. [Ipumepsl nsmepeHus
(bU3MYECKUX BEJIMYMH TP MIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pazgea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/1a4M MEXaHUKHU.

Panuyc-BexkTop MarepuaqibHOM TOYKH, €r0 MPOEKIMHM Ha OCH CHUCTEMBI
KoopauHat. TpaekTopus.

[Tepemeliienne, CKOpoOCTh (CpeaHsIE CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHune nepeMeIeHu U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABUKEHHE. 3aBUCUMOCTD
KOOpAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEpUaIbHON TOUKH OT BPEMEHHU U UX
rpaduky.

CBobOogHOe mMmajeHue. YCKOpeHHe CBOOOIHOTO majacHUsA. J[BrmKeHUe Tena,
OpOIIEHHOTO TOJ YIVIOM K TOPH30HTY. 3aBUCUMOCTh KOOPJHMHAT, CKOPOCTH U
YCKOPEHUsI MaTepUaIbHON TOUKU OT BPEMEHHU U UX TpaduKH.



KpuBonnHeitHoe  nBMKEHUE. J[BUKEHHME  MaTepualbHOW TOYKM IO
OKPYXHOCTH. YTJOBasi M JuHEHHas ckopocTh. [lepmon m vactora oOparieHus.
[lenTpocTpeMuTeabHOE (HOPMAJIbHOE), KacaTelbHOE (TAHTEHIIMAIBLHOE) U MOJIHOE
YCKOPEHUE MaTEPUAIIbHON TOYUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHL: CIUIAOMETD,
JBW)KCHUE CHApsANIOB, LIEMHbIE, IIECTEPEHYATBIE M PpPEMEHHBIE TNEpPEAAyH,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpauuu.

Mopenb cucteMbl OTCUETa, WILTIOCTPALIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUSL.

CriocoObl uccie1I0BaHus TBUKEHUN.

Nnnroctpanus IpeiesibHOro NePEXo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pe:KEHHOM IIPOCTPAHCTBE.

HabGmronenue ABMKeHUs Tena, OPOIIEHHOTO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

Hamnpasnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue YrIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHUME TyTEW, TPACKTOPUH, CKOPOCTEN IBHXKEHHUSI OJTHOTO M TOTO XK€
T€Jla B Pa3HBIX CUCTEMaX OTCUETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3yueHre HEPaBHOMEPHOTO ABUXKEHUS C IETbIO ONPEEICHNUS MTHOBEHHOM
CKOPOCTH.

N3mepenre ycKOpeHUs TMpU NPsIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUYKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBHOKCHUU.

WU3mepeHne  ycKOpeHUss ~ CBOOOJHOrO  majeHus  (PEKOMEHIOBaHO
WCIIOJIb30BaHNe IU(PPOBOM 1aOOPATOPHH).

W3yyenue nBWXKEHHS Tena, OpOIIEHHOTo Topu3oHTaibHO. [IpoBepka
TUIOTE3bl O TMPSIMOM NPOMOPLUUOHAIBHONW 3aBUCUMOCTH MEXKIY aJbHOCTBIO
MOJIETA U HAYAJIbHOW CKOPOCTHIO TENA.

N3ydeHne JIBWKEHHUS Tella MO OKPY)XHOCTH C TOCTOSIHHOM IO MOJYIIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TepHOJIa OOpalIeHHs] KOHMYECKOTO0 MasTHHUKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



ITepBbiii 3ak0oH HproToHa. WHepumanbHbie cucTeMbl OTcu€Ta. I[IpuHIMn
oTHocuTenbHOCTH ['anmunes. HenHepruanbHble CUCTEMBI OTcuéTa (OmpeeseHue,
TIPUMEPHI).

Macca Tena. Cuia. [IpuHuun cynepro3uiny CuJl.

Bropoi 3axon HproTOHa 111 MaTepuanbHON TOYKH.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUsA. OKBHBAJIECHTHOCTh T'PAaBUTAMOHHOM H
WHEPTHOM MAaCCBI.

Cuna TsoKecTH. 3aBUCUMOCTH YCKOPEHHSI CBOOOIHOTO TAJCHHSI OT BBICOTHI
HAaJl TOBEPXHOCTHIO IUIAHETHI W OT reorpaduyueckord IMHpPOTHL. JIBUXKeHUE
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tenma, nBuKylierocs c
YCKOPEHHUEM.

Cuna tpenns. Cyxoe tpenue. Cuijia TpEHUS CKOJBXKEHUS W CUJa TPECHUS
nokosi. Koaddumment tpenus. Cuiia CONpOTHUBICHUS] TPU JBUKEHUU Teja B
YKUJIKOCTH WJIM Ta3e, €€ 3aBUCUMOCTDb OT CKOPOCTU OTHOCUTEIIBHOTO JIBUKEHUS.

Hasnenune. ['mapocratnueckoe napienue. Cuna Apxumena.

TexHH4ecKkrue YCTPOWCTBA M TEXHOJOTHMYECKHE MPOLECCHl: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu.

HabGnronenue nBUKEHUS TNl B MHEPIUAIBHBIX U HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMT OTHOCHUTEIBHOCTH.

Kauenne nAByX UWIMHAPOB WM IIAPOB PAa3HOM MacChl C OJUHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPLIMATIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE  PaBHOACHCTBYIOIIEH  MPHIOKEHHBIX K TEIy CHUI C
MPOM3BEICHUEM MACChHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMATIBHOW CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHHKAIOIIUX B PE3yJIbTATE B3aUMOICHUCTBUS TEIL.

N3mepenune macc mo B3auMOJCHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

W3mepenne paBHOJAEHCTBYIONIEH CUJT TIPH JBM)KCHUHM OpyCKa M0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHU JBIDKCHHS Opycka Mo
HAKJIOHHOM IUIOCKOCTHU Ha 33JJaHHOE PACCTOSIHUE OT €r0 MacCHhl.



HccnenoBanre 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOLIUX B MPYXKUHE U
PE3UHOBOM 00pasiie, OT X AehopMariyi.

M3ydeHne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IIEPEKUHYTON Yepe3
NETKui OJIOK.

N3mepenne koddduimenta TpeHHs MO BEIWYUHE YIIIOBOro Koddduimenta
3aBucHUMOCTH Frp(N).

HccnenoBanue nBrkeHHUsI Opycka MO HAKIOHHOM IUIOCKOCTH € TIEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

N3ydeHne nBUKEHUs IPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AlGcomoTHO TBEpAOe Teno. [locTymarenbHoe M BpallaTelbHOE JBHXKEHUE
TBEPAOTO Tena. MOMEHT CWiIbl OTHOCUTEIIBHO OcH BpamieHus. I[linedo cuibl.
CroxeHune Cil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TspkecTu Tena.

YcoBust paBHOBECHS TBEPAOTO TENA.

VYcroiiunBoe, HeyCTOHYNBOE, O€3pa3IMIHOe PAaBHOBECHE.

TexHn4eckue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLECCHl: KPOHIITEHH,
CTPOUTEINIbHBIM KpPaH, pelIETIYaThIe KOHCTPYKIIUH.

Hemoncmpauuu.

Y ciioBust paBHOBECHSL.

Bubl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HUccnepoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeEJla, HWMEIOIIETO OCh
BpAILCHUS.

KoHcTpynpoBaHne KPOHIITENHOB U PACUET CUII YIIPYTOCTH.

M3ydeHne ycTOWYUBOCTH TBEPAOTO TEJA, UMEIOLIETO IUIOIIAb OIIOPHI.

Tema 4. 3akonsl coxpanenusn é mexanuke.

NMnynbc MaTepUanbHOM TOUYKH, CHCTEMBI MaTEPUAIbHBIX TOUEK. LleHTp Macc
CUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema O IBUKEHUU LIEHTPa Macc.

NMnynbc CUITbI U UBMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MoMeHT umnynbca MaTepUalbHOW TOYKM. lIpencraBieHne o coXpaHEHHH
MOMEHTA UMITYJIbCA B IEHTPAJIbHBIX MOJISIX.

PaGora cuiapl Ha MajgoM W Ha KOHEYHOM IepeMemicHuH. [paduueckoe
MIPEICTABICHUE PAOOTHI CHITHI.

MoOITHOCTb CHUJIBI.

Kunernueckass sHeprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KMHETUYECKOU SJHEPTUU MATEPUATIBHOU TOUYKMU.



[loTeHUMaIbHBIE W HENOTEHUMAJbHbIE CUJbl. lloTeHuManpHas >HEprus.
[ToTeHmmanbHas 3Heprust ynpyro nedopmMupoBaHHOW NpyxuHbl. [loTeHmanbHas
DHEPrusl Teja B OJHOPOJHOM TpaBUTALMOHHOM moje. [loreHinumanpHas sHeprus
TeJla B TPABUTAIIMOHHOM TI0JIE€ OJHOPOJHOTIO Iapa (BHYTpU U BHE miapa). Bropas
KOCMHUYECKAsI CKOPOCTh. TpeThs KOCMHUYECKASI CKOPOCTb.

Cs3b pabOThl HEMOTEHIUATBHBIX CHJI C M3MEHEHHEM MEXaHU4eCKOM
DHEPIUM CUCTEMBI T€J. 3aKOH COXPAHECHHSI MEXaHUYECKON SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHne bepHymu s MACATBHOM KUIAKOCTH KAaK CJIEACTBUE 3aKOHA
COXPAHEHHUSI MEXaHUYECKOU YHEPTUU.

TexHuyeckue ycTpoucTBa M TEXHOJIOTMYECKHE MPOLIECCHI: JBHKECHUE PAKET,
BOJOMET, KOMNEP, MPYKUHHBIM MHCTOJET, THUPOCKOM, (PUIYypHOE KaTaHHUE Ha
KOHBKax.

Hemoncmpauuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mMepeHne MOIHOCTU CUJIBI.

W3mMeHeHne 3HEpTrun Telia NPy COBEPIICHUU PabOThI.

B3anmHble mNpeBpalieHWs] KMHETHYECKOM M IMOTEHIHAIBHOW SHEPrUd IpH
JICVCTBUU Ha TEJIO CUJIbI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHEepPTUU MPU CBOOOTHOM MaICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

N3Mepenue ummynbca Tejia 1o TOPMO3HOMY ITYTH.

N3mepeHue Cuiibl TITH, CKOPOCTH MOJEIH DJIEKTPOMOOUIST M MOIIHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEIA C UMITYJILCOM CHUJIBI.

HccnenoBanne coxpaHeHHs] UMITYJIbCA ITPU YIIPYTOM B3aWMOICHCTBUMU.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 0 TOPMO3HOMY Iy TH.

CpaBHeHME W3MEHEHUS TTOTCHIIMATILHON DHEPTUU MPYKUHBI ¢ paOOTOM CHIIBI
TPEHMUSL.

Omnpenenenue pabOThl CWJIBI TPEHHS TPHU JABIKCHHH Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. Mogexkyasipuasi Gu3snka 1 TEepMOJAMHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHBIE TOJIOKEHUSI MOJEKYIsIpHO-KUHeTHUeckol Teopun (MKT), wux
onbITHOe oOocHOBaHue. Jluddysus. bpoyHoBckoe aBmxkeHue. Xapaxkrtep
JBWKEHHUS M B3aMMOJICHCTBUS 4YaCTHUI BellecTBa. MoJenu CTpPOEHUS Ta3oB,
KUJKOCTEW U TBEPIBIX TeNl M OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3THUX



mozened. Macca u pasmepbl MoJiekyd (aromoB). KomnuecTBo BelecTsa.
[TocTosiHHass ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3Mmepenus. Illkama
temneparyp Llenscust.

Mopens uaeanbHOro rasa B MOJIEKYJSIPHO-KMHETUYECKOW TEOPUU: YACTHULIBI
rasza JBHXXYTCS XaOTHYECKHU U HE B3aUMOJEUCTBYIOT APYT C APYTOM.

["azoBeie 3akoHBl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon [lansToHa. M3ompoiiecchl B
UJCAIBHOM Ta3e C IOCTOSHHBIM KOJMYECTBOM BewnlecTBa. ['paduueckoe
IpeICTaBICHUE N30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  OJHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIBHOIO ra3a).

CBs13b a0COJIFOTHOM TeMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpEIHEN
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YaCTHII.

TexHH4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE MPOLIECCHl: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMaTePUAaJIOB.

Hemoncmpauuu.

Mopenu IBUKEHHS YaCTHI] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKCHUSI.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Juddy3us xuakocTen.

Mogens onbita llTepHa.

[IpuTsKeHNE MOJIEKYIL.

Mogenu KpuCTaININYECKUX PEIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLEecCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

HccnmenoBanne 1mponecca YCTAHOBJIEHHUS TEIUIOBOTO PABHOBECUS IPH
TEIJI000MEHE MEX Ty TOPSUYEi U XOJIOTHOM BOJIOM.

M3yyeHne H30TEpMUYECKOrO Mpouecca (PEeKOMEHIOBAaHO MCIOJIb30BAHUE
1udpoBoit 1aboparopun).

N3ydyeHnne n30X0pHOTO Mpolecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS] COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmogunamuueckas (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMUYECKON CUCTEMbl. BHelHre U BHyTpeHHKUE napaMeTpsl. 1lapameTpsl
TEPMOJMHAMUYECKON CUCTEMBbI KaK CPEIHUE 3HAYEHHS BEJIMYMH, OMHCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano tepmoauHaMuku. CaMOIPOM3BOJIBHAS — pelaKCalys
TEPMOJIMHAMHYECKOW CHUCTEMBI K TEIIJIOBOMY PaBHOBECHIO.

Mopnenp wuIeanpHOrO raza B TEPMOJMHAMUKE — CHUCTEMAa YpPaBHEHUM:
ypaBHeHue MenpaeneeBa—Kianepona u BbIpaKeHHE JUIsi BHYTPEHHEHW DHEPIUH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kas KOHLIEHTPALUs YaCTHIL, BBICOKHE
TEeMIIepaTypbl. BelpaxkeHue i1 BHYTPEHHEH DHEPTUU OJHOATOMHOTO MJI€AJIBHOTO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemenTtapHas paboTa B TepMOAUHAMUKE. Brruucienue paboTel o rpadukxy
npoiiecca Ha pV-auarpamme.

Temonepenaua  kak  cnoco0  M3MEHEHUs  BHYTPEHHEH  3Hepruu
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. Tenno€éMKOCTh Tena. YAelnbHas W MOJISIpHas
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHMe Maiiepa. VYienbHass TeIIoTa CropaHus
toruBa. Pacuér KkoauuecTBa TemiuoThl mnpu  Teruonepenade. I[lonstue 00
aauabaTHOM IIpoIiecce.

[lepBblii 3aKOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. Kommuectso
TEIUIOTBI W paboTa Kak MeEpbl HM3MEHEHUS  BHYTPEHHEH  HSHEpruu
TEPMOJIMHAMHYECKOU CHCTEMBI.

Bropoii 3akOH TEPMOJMHAMMKHU JUII PABHOBECHBIX IIPOLECCOB: YeEpe3
3aJlTaHHO€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOH CHCTEMBI MPOXOIUT
eMHCTBEHHAas aauadarta. AOCOIIOTHAS TeMIIepaTypa.

BTtopoii 3akOH TEpPMOJMHAMUKM 11  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOKHO IIEpeaTh TEIIOTY OT O0Jiee XOJIOJAHOTO Tela K 0ojiee HarpeTomy 0e3
komriencarmu (Knaysuyc). HeoGpaTumMocTh NpUpOTHBIX MPOIIECCOB.

[Tpunnumne aectBus TermoBbix MamunH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTHYECKHE aCIEKThl MCIOJb30BaHMUs TEIUIOBBIX ABUraresen. TerioBoe
3arpsi3HEHUE OKPYKAKOLIEH CPeIbl.

TexHU4ecKue yCTpOMCTBA M TEXHOJIOTMYECKUE ITPOLIECCHI: XOJIOAWIBHUK,
KOHJUIIMOHEP, AMU3ENbHBIA W KapOIOpAaTOpHBIA ABUTATENd, MNapoBas TypOuWHa,
MOJIy4YEHUE CBEPXHU3KUX TEeMIeparyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJOB C
UCIOJIb30BaHUEM TEIUIOBOTO HAcOCa, yTHIIM3AIHs OMOOPTraHUYECKOTO TOILIIMBA ISt
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIiIupeHuu.

Bo3aymHoe orauso.

CpaBHEHHE yAEIBHBIX TEINIOEMKOCTEN BELIECTB.



CrniocoObl U3MEHEHMsI BHYTPEHHEW SHEPTUH.

HccnenoBanue anquabaTHOrO mpolecca.

KomnbroTepHble MOJIENN TEMJIOBBIX IBUTATEIIEH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKyM.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOTO Mpolecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYISIPHOTO B3aUMOACHCTBHS U
TEMIIepaTypbl KUTIEHUS KUIKOCTEN.

Tema 3. Acpecammnvie cocmoanusn geuwecmea. Pazoevie nepexoowl.

[lapooOpa3oBanue u KoHjeHcauus. lcmapeHue u KureHue. Y ielbHas
TEIUI0Ta Mapo0OpPa30BaAHHUS.

HacelleHHble W HEHachlleHHbIE Mapbl. KayecTBeHHass 3aBUCHMOCTD
IJIOTHOCTHU M JABJIEHUs HACBIIMIEHHOTO ITapa OT TEMIIEPATypPbl, NX HE3aBUCHUMOCTh
0T 00bEMa HACBILIEHHOIO Mapa. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxxHocTs Bo3ayxa. AOCOIIOTHAS M OTHOCUTENIbHASI BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue n amopdHbie Tena. AHU30TPOINHS CBOWCTB
KpuctaiuioB. [lmaBieHne u Kpuctaiums3auusa. Y JIEJIbHAas TEIIOTAa IUIABJICHUS.
CyOnumarnus.

Hedpopmanuu tBEpROrO Tena. Pactsykenue u cxartue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimpeHue KUIKOCTEH W TBEPABIX TeN, 00bEMHOE M JIMHEHHOE
pacmvpenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHMI YaCTHI] BEIIECTBA KaK MPUYMHA
TEIUIOBOTO pacUIMpEHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprun B Pa30oBbIX MEPEXOIaX.

YpaBHeHuUE TEII0BOTO OanaHca.

[ToBepxHocTHOE HaTspKeHHE. Ko3(pGUUMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanusspusie sBieHus. J[aBiaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI:  KUIKHE
KPHUCTAJUIbI, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpauuu.

TermnoBoe paciiMpeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>XEHHOM TaBJICHUM.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITHI C MBUTBHBIMU TIEHKAMH.

CmauuBaHue.



Kanumisipasie aBiIeHUs.

Mopenu HEHbFOTOHOBCKOM KUJIKOCTH.

CriocoObl U3MepeHus BIaXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunsr nedopmariuii.

HaoGmronenne mansix aedopMariuii.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepenue yaenpHOM TENIOTHI IUIABJICHHUS JbA.

M3ydeHne CBOMCTB HACBIICHHBIX ITApOB.

N3mepenne abCOMIOTHOM BJIAXKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
MTOMEIIECHUH.

N3mepenne ko3 puumeHTa NOBEpXHOCTHOTO HATSHKEHHUS.

N3mepenue monyns FOHra.

HccnenoBanue 3aBUCHUMOCTH  JAeopMali pEe3MHOBOro obpasua  oT
MPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. djekTpoauHamMuKa.

Tema 1. dnexkmpuueckoe noie.

OnekTpu3anus Tel U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. JIBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpOBOAHUKH, IHUAIEKTPUKA U IOJYHPOBOHHUKHU.
DneMeHTapHbId BJIEKTPUUECKUN 3apsii. 3aKOH COXPAHEHUS AJIEKTPUYECKOTO
3apsna.

B3aumoperictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KyrnoHa.

Dnektpudeckoe noJie. Ero neicTBre Ha 3IEKTPUYECKUE 3apsibl.

Hampsixk€HHocTh  anekTpuueckoro  moisa.  [IpoOnbiii  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUYECKOT0 NoJIs. OHOPOAHOE AIEKTPUUECKOE TOJIE.

[IoTeHIHAIBHOCTD JJIEKTPOCTATHYECKOTO IMOJS. Pa3HOCTH NMOTEHIMANIOB H
HanpspbkeHue. [loteHnmaneHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHUMAaN 3IEKTPOCTATUYECKOTO NOJIis. CBA3b HANPSXKEHHOCTH TOJS U Pa3HOCTU
MOTEHUHUAJIOB I 3JIEKTPOCTATUYECKOTO TOoJis (KaKk OJHOPOAHOTO, TaK U
HEOHOPOTHOTO).

[IpuHIMT CYyNEPIO3UIIUN SIECKTPUUECCKUX TTOJICH.

[Tone Toueunoro 3apsna. Ilone paBHOMEepHO 3apspkeHHOUM cdephl. [lone
pPaBHOMEPHO 3apsHDKEHHOTO To 00béMy mmapa. [lome paBHOMEpHO 3apspKEHHOU
OecKOHEUHOW TUIOCKOCTU. KapTuHBI JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
AKBUIIOTEHIIMAIHHBIX TTOBEPXHOCTEH.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JIMpNeKTpUKM B 3JIEKTPOCTATHUYECKOM  TOJIE. Jlupnexktpruyeckas
MPOHUIIAEMOCTh BEIIECTBA.



Konnencatop. DJIEKTPOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOopa.

[TapannenbHOE cCoeTMHEHUE KOHIEHCATOPOB. [locnenoBaTrenbHOe COEqUHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

JIBr>KeHME 3apsyKEHHOM YaCTUIIbI B OJTHOPOIHOM 3JIEKTPHUUECKOM TIOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
ANEKTPOMETP, JJIEKTPOCTATUYECKAs 3allluTa, 3a3eMJICHUE DJIEKTPONPUOOPOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Hemoncmpauyuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX TIIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Ban ne I'paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

YCTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpAa OT IUIOLIAJIH
IJIACTUH, PACCTOSAHUS MEXIY HUMH U AUAJIEKTPUUYECKON TPOHULIAEMOCTH.

DHeprus 3JeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

OueHka cui B3aUMOJICHCTBUS 3aPSKEHHBIX TEI.

HaOmronenue npeBpalieHus SHEPTyur 3apsKEHHOT0 KOHJIEHCATOpa B SHEPTHUIO
V3JIy4YEHUS CBETOANO/A.

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPIKAILIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HampsKEHUS ) npu
MOCIIEIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwtil 31eKMpuUiecKuii mok.

Cuia toka. [TocTosiHHBIN TOK.

VYcioBus CymecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. MCTOUYHMKH
toka. Hampskenue U u DJ1C &.

3akon Oma 1Jid yyacTka IeMu.

DIeKTpUIecKoe COITPOTHUBIICHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJIHOTO MPOBOJAHUKA OT €ro JIMHBbI W IUIOMIAAX MONEPEYHOTO CEUCHMSI.
VY nenbHOE CONMPOTUBIICHUE BENIECTBA.

[TocnenoBaTenbHOE, MApAILICIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOIHUKOB.
Pacuér pa3BerBnéHHbIX nekTpuueckux meneil. [IpaBuna Kupxroda.



Pabota snextpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BBbIAENSEMas Ha
pe3ucrope.

OJIC u BHyYTpEeHHEE CONPOTHBJIECHUE HMCTOYHMKAa ToKa. 3akoH Owma s
MOJMHOW (3aMKHYTOM) DJIGKTPUYECKOW I1enu. MONIHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3ambIkaHue.

KonzeHncaTop B ienu NOCTOSIHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK IJIEKTPUUECKON IHEPTUU.

Hemoncmpauyuu.

W3mepeHne CUiTbl TOKA U HaIIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAINPSKEHUS MJI1 PE3UCTOpa,
JaMIIbl HAKAJIUBAHUS U CBETOAUO/IA.

3aBUCUMOCTh COIMPOTUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT COIPOTUBIICHUS MPU MOCTOSHHOM
HaIpsKEHUH.

[Ipssmoe nzmepenne DJ[C. KopoTkoe 3aMbIkaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObl coemMHeHUs UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY IMOJIOCAMU HCTOYHHKA TOKa
OT CHJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBaHye CMEIIAHHOTO COEAMHEHUST PE3UCTOPOB.

N3mepeHne yAeIbHOr0 CONPOTUBIIEHUS ITIPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpPSKEHUS IS JIAMIIBI
HaKaJIMBaHUS.

YBenuuenue npenena u3MepeHus aMmrepMerpa (BoJIbTMETPA).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd J/]C raabBaHMYECKOro 3JEMEHTA OT BPEMEHH
MIpU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CUJIbI TOKA B LICTIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuyHbIX cpeoax.

DneKTpuyeckass MPOBOJUMOCTh  Pa3NUYHBIX  BEIIECTB.  DJEKTPOHHAsS
POBOJMMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTH COINPOTHUBIICHHUS METAJJIOB OT
TemnepaTrypbl. CBEpXIPOBOAUMOCTb.



DNEeKTPUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpOBOTHUKMY. CobcTBeHHas U TpUMECHas  MPOBOJAUMOCTD
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoJHUKOBBIE TPUOOPHI.

ONEeKTPUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajes s AICKTPOIH3a.

DnekTpuyeckuii Tok B raszax. CamMoCTOSITENbHBIM M HECAMOCTOSITENIbHBIN
pasps. Pa3nuyHbie TUIIBI CAMOCTOSATENBLHOTO pa3psiaa. Monnus. [Tnazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: Tra3opaspsaHble
JaMmIbl, SJIEKTPOHHO-JIy4eBas TpyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, padUHUPOBAHUE MEIH,
BBITUUTABKA AJTIOMUHUS, SJIEKTPOHHAST MUKPOCKOTIHSI.

Jemoncmpayuu.

3aBUCUMOCTh CONPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

3akoHbl 3ekTposm3a dapazes.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO3yXa.

CpaBHEHHE NTPOBOJAUMOCTH METAJUIOB U MTOJIYIIPOBOIHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HaGmroienne amexTpoiusa.

N3mepenue 3apsiia OJHOBAIIEHTHOTO MOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTUBIIEHHS — TE€PMOpE3HCTOpa  OT
TEMIIepaTyphl.

CHsiTHE BOJIBT-aMIIEPHON XaPAKTEPUCTUKU THOJA.

Du3nYecKuil MPAKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BETUUYHMH C UCIOJIb30BAHUEM AHAIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEIUYHUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHH, TNPOBEpPKAa MPEAJIOKEHHBIX THUMNoTe3 (BbIOOp W3 pPador,
ONMHMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUEHUYECKHH  HIKCIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIe CBSI3H.

Wzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 10 kiacce
OCYUIECTBIISIETCSI C YUETOM COJIEP KATEIIbHBIX MEXKIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTHUKH, OUOJIOTHUH, XUMUHU, TeOrpapuu U TEXHOJIOTHH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YYUECHUEM MEN 0008 HAYUHO20
NO3HAHUA: SBJICHWE, HAy4YHbIA (DaKT, rumoTesa, (hU3MYecKas BETUYMHA, 3aKOH,



Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas 1adopaTopusl.

Mamemamuka: pelleHHE CHUCTEMbl YypaBHeHUH. JIuHeitHas QyHKIuA,
napabona, runepOoa, ux rpaQuKy U CBOWCTBA. TpUroHOMeTpuyecKrue QyHKIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopsl 1 MX MPOEKIIMU HA OCH KOOPJIMHAT, CIIOKEHNUE BEKTOPOB.

Buonocusa: mexanudeckoe JBMKEHHUE B KUBOU npupoze, nuddys3us, ocMoc,
TEIJIO00OMEH JKHMBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAOLIEH Cpenbl,
yTUIu3alusg OHOOPraHMYEeCKOro TOIUIMBAa Ui BBIPAOOTKH «TEIUIOBOM» U
AIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IPUPO/IE,
AIEKTPUUYECKUE SIBJICHUS B )KUBOU MPUPOJE.

Xumua: NTUCKPETHOE CTPOCHHUE BEILECTBA, CTPOECHUE aTOMOB U MOJIEKYI,
MOJIb BEIIECTBA, MOJIIpHAs Macca, IMOJIYyYEeHUE HAHOMATEpHAJIOB, TEIIOBbIE
CBOMCTBA TBEPABIX TEII, KUAKOCTEN M ra3oB, KUIKUE KPUCTAIUIbI, JICKTPHUUECKHUE
CBOMCTBA METAJIJIOB, 3JIEKTPOJIMTUYECKAs JUCCOLMALINS, TAIbBAHUKA, dJIEKTPOHHAS
MUKPOCKOITHSI.

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

Texnonoz2ua: npeoOpa3oBaHUE IBUKEHUU C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHUJIKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUHU
(KpOHIITEWH, peméryarble KOHCTPYKLHUK), UCIOJIb30BaHUE 3aKOHOB COXpPAaHEHUS
MEXAaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JIPYTHE€), IBUraTellb BHYTPEHHETO
cropanusi, mapoBasi TypOUHa, OBITOBOM XOJOJIMUIBHUK, KOHJIMLIUOHEDP, TEXHOJIOTHH
MOJIyYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTAaTUYECKAsl 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
ra3opaspsaHble JIAMIIbI, TOJIYIPOBOIHUKOBbIE IPUOOPHI, rabBaHUKA.

11 KJIACC

Paznen 4. DiaekTpoauHaAMMKA.

Tema 4. Mazcnummnoe noJe.

B3auMopnelcTBUE TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKUuMH. [IpuHOmMn cynepno3uuuu
MAarHUTHBIX NOJIeH. JINHUM MarHUTHOW MHIYKIMH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHHMKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AmMmnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, €€ HanpaBiaeHUE U MOYJb. JIBUKEHHE 3apSyKEHHOM YaCTUIIBI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

MaruauTHoe 1nose B BeuiectBe. DeppoMarHeTUKM, napa- U TUaMarHeTHUKH.



TexHuueckue YCTPOﬁCTBa N TCXHOJOIM4YCCKHE IIPOLCCChI: IMPHUMCHCHHUC

MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 2JIEMEHTAPHBIX YACTHIL.
Hemoncmpauyuu.

Kaptuna  nuHMA  WMHAYKOMM ~ MarHATHOTO — IIOJISL  IIOJIOCOBOTO W
MOJIKOBOOOPA3HOTO OCTOSIHHBIX MarHUTOB.

KaptrHa nMHUI MarHMTHOM MHIYKIWH MOJIA JJIMHHOTO MPSIMOTO IPOBOJIHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmonencTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Ammepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI JJIEKTPOJIUTA.

Hab6nronenue nBmKeHHs My4yka 3JI€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuaIMI JNEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTOAJIEKTPUYECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanre MarHUTHOTO TOJIS1 TOCTOSIHHBIX MarHUTOB.

HccnenoBanue CBOMCTB eppOMarHeTHKOB.

HccnenoBanne AeHCTBUA NOCTOSSHHOTO MAarHUTa Ha PAMKYy C TOKOM.

N3mepenne cuitbl Amriepa.

N3ydeHne 3aBUCMMOCTH CHJIBI AMIIEpA OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW UHIYKIIUU HA OCHOBE MU3MEPEHUS CHIIBI AMIiepa.

Tema 5. InexkmpomazHumnas uHOYKyu.

SIBeHne ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
naaykuun. OJIC wHAyKnuu. 3akoH SIEKTpOMarHUTHOM uHAYKunu Dapanes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJC uHAYKUUM B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuiio Jlenna.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH IOCTOSHHOTO TOKAa.
Srnenne camonnaykuuu. IJ1C caMOUHIYKIUU.

DHeprvs MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHu4eckrue yCTpOMCTBA U TEXHOJOTMYECKUE MPOLECChl: MHAYKIIMOHHAS
MeYb, COJICHOU]I, 3alIUTa OT JICKTPU3ALMU TEJ MPU ABUKEHUHA B MATHUTHOM MOJIE
3eMuIH.

Hemoncmpauuu.

HaOmronenue siBfieHust 3JIeKTPOMarHUTHOM UHIYKITUH.

Hccnenoanne 3aBucumoctd OJIC MHAYKIMH OT CKOPOCTH W3MEHEHUS
MAarHuTHOTO MOTOKA.



ITIpaBuno Jlenua.

[Tamenrie MarHuTa B aJJlOMUHHUEBOM (MEIHOMN) TpyOe.

SIBneHNE CaMOMHIYKIIUH.

UccnenoBanne 3aBucumMoctd DJ{C caMOMHIYKIHMK OT CKOPOCTH M3MEHEHHS
CUJIBI TOKA B IIEIIH.

Yuenuueckuii sxkcnepumenm, nadvopamopmusie padomeol, nPpaKmMuUKyMm.

HccnenoBanne sIBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

OnpeneneHne HHIYKIMU BUXPEBOIO MArHUTHOTO TTOJISL.

HccnenoBanue siBIEHUS] CAMOUHAYKIIWH.

COopka MoJIeTu JIEKTPOMAarHuTHOTO TeHepaTopa.

Pa3nea 5. KoJsie0anus v BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

KonebarenbHast cuctema. CBOOOIHBIE KOJICOAHUS.

[Mapmonunueckue kosnedanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMUCAHUE.
DHepreTuyeckoe ONMUCAaHUE (3aKOH COXPAHEHUS MEXaHWYECKOW 3HEprur). BeiBoj
JTUHAMUYECKOTO OMUCAHUs TAPMOHUYECKUX KOJIeOaHUM U3 UX DHEPreTUYECKOro U
KMHEMAaTUYECKOTO OTTUCAHUS.

Ammumntyna u (dasza konebanuid. CBs3b aMIUTUTYAbl KOJEOAHUU HCXOTHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJICOAHHUM €€ CKOPOCTH U YCKOPEHUSI.

[lepmon u uacrota konebanwil. Ilepron ManmbiX CBOOOAHBIX KOJEOAHMI
MaTeMaTU4YecKoro MasatHuka. llepuos cBOOOAHBIX KOJIEOAHMM MPY>KUHHOTO
MasiTHUKA.

[Tonsarue o 3aTyxarwmux kKojaebanusx. BeiHyX1eHHbIe KOeOaHus. Pe3oHaHc.
Pe3sonancHass kpuBasd. BimsHue 3aryxaHWss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHUS.

TexHuyeckne ycTpoucTBa U TEXHOJIOTMYECKHUE MPOLIECChl: METPOHOM, Yachl,
KaydeJld, My3bIKaJbHbIE MHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuck K0e0aTeTbHOTO ABUKCHHUS.

HabGmronenne He3aBUCUMOCTH TIEpHOJa MAJIbIX KOJIieOaHUl rpy3a Ha HUTU OT
aAMILUTATYBI.

HccnenoBanue 3aTyxaromux KojaeOaHuid U 3aBUCUMOCTH TIEPHOJ1a CBOOOTHBIX
KOJICOAHHI OT COMPOTHUBIICHHUS.

HccnenoBanne koyiebaHWW Tpy3a Ha MACCHUBHOM TPYKHUHE C IEJbIO
dbopmupoBaHUs MPEACTABICHUIN 00 MACATbHON MOIEIN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPIUU IIPU KOJICOAHUAX Tpy3a Ha MPYKUHE.

HccnenoBanne BoIHYXICHHBIX KOJICOAHUI.

HaOmronenue pezoHanca.

Yuenuueckuii 3kcnepumenm, 1a6opamopusie padomaol, NPAKMUKYM.



W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHMH HUTSAHOTO M MPYKUHHOTO
MasiITHUKOB.

N3yyeHue 3aKOHOB JBMKEHUS TeJla B XOJI€ KOJeOaHUN Ha YIIPYTOM IOJBECE.

N3yyeHue ABUKEHUS HUTSAHOTO MasiTHUKA.

[IpeoOpa3oBanue YHEPTUH B IPY>KUHHOM MasTHUKE.

HccnenoBanrie yObIBaHUS aMIUIUTY/IbI 3aTYXAIOIIUX KOJIEOAHUH.

HccnenoBanrie BIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumHuosie KoJ1€0aHUAL.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
UJeabHOM Koisie0aTenbHOM KOHType. Popmyna TomcoHa. CBsA3b aMILTUTYAbI
3apsija KOHAeHcaTopa C aMIUTMTY0M CUJTbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUU B HJI€aTbHOM KOJIE0aTEIIbHOM KOHTYPE.

3aTyxaromnue 3JIEKTPOMArHUTHBIE KoJieOaHus. BrinyxaeHnbie
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOIIHOCTH IIEPEMEHHOIO TOKAa. AMIUIMTYJHOE U
JEHCTBYIOLEE 3HAUYEHHWE CHJIBI TOKAa W HANpsOHKEHUs MpH pa3iudHoi dopme
3aBUCUMOCTH IIEPEMEHHOI'O TOKA OT BPEMEHH.

CuHycOMabHBI TIEPEMEHHBIA TOK. Pe3MCTOp, KOHIEHCATOp M KaTyIlKa
WHIYKTUBHOCTH B LE€NU CHUHYCOUJAIBHOTO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsiKeHUi.

Wneanpupiii Tpanchopmarop. IlpousBojacTBo, mepemauya u moTpebieHHe
ANEKTPUYECKON SHEPTUH.

OKOJIOTUYECKHE PHUCKU TpU NPOU3BOACTBE IIIEKTpodHepruu. KynbTypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B OBCETHEBHOM KU3HHU.

TexHndeckrue yCTpOMCTBA M TEXHOJOTHMYECKUE MPOLIECCHI: JIJIEKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpoIepe1ay.

Hemoncmpauuu.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJICOAHUSI.

3aBUCHUMOCTB 4aCTOTBI CBOOOIHBIX KOJIEOAHUHM OT MUHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuIorpaMMbl 3J1EKTPOMarHUTHBIX KOJeOaHUH.

['eneparop He3aTyXalOLUX 3JIEKTPOMArHUTHBIX KOJIEOaHUM.

Mopenb 3JIEKTPOMarHuTHOTO Te€HEPATOpa.

BhiHyXeHHbIE CHHYCOUJAIbHbBIE KOJICOaHMUS.

Pe3ucTop, KaTymka MHAYKTHBHOCTH M KOHJIEHCATOP B LIENH NEPEMEHHOIO
TOKA.

Pe3onanc mnpu MOCIENOBATENIBHOM COEAWMHEHUH PpE3UCTOPA, KATYLIKU
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Y CTpoiicTBO ¥ IPUHITUTT ICUCTBUS TpaHCPOopMaTopa.



Mopnenb TMHUY 3JIEKTpONEpeiayuu.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npAKmMuKym.

N3yuenue tpancpopmaropa.

HccnenoBanre NEpeMEHHOrO TOKa 4Yepe3 MOCIEAOBATEIbHO COEAUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnronenue 351eKTpoMarHiTHOTO pe30HaHCa.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B 1IN MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u In1eKmMpoMAZHUMHbBLE GOJIHDL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pachpoCTpaHEHWs W JJMHA BOJIHBIL.
CpoiicTBa MEXaHHYECKHUX BOJH: OTpa)kKeHHE, MpeoMJICHUE, MHTephepeHIus U
nudpaxims.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHHUE OKPYKAIOIIEH CPEIBI.

DNEKTPOMAarHUTHBIE BOJHBL. Y CIIOBHS U3IIyYEHHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMAarHMTHON BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJH:  OTPaXEHWE,  IPEIIOMIICHHE,
noJisipu3anys, HHTepdepeHuns u qudpakums.

[IIkana 3MeKTPOMAarHUTHBIX BOJIH. [[pUMEHEHHE AIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpyHIMIIBI pagUOCBA3H U TeNeBUACHUA. Paguonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHruecKue yCTPONCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
MHCTPYMEHTBHI, pajiap, paauonpuéMHHUK, TEIEBU30p, aHTeHHA, Tenepon, CBU-nieusb,
YJIBTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEIHUIIMHE.

Jemoncmpayuu.

OOpa3zoBaHue U paclpOCTPaHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

Koneobuomieecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Habmoienue oTpakeHus: U NpeoMIICHHUsI MEXaHUUECKHUX BOJIH.

Hab6monenue uatepdepennnu u audpakiini MEXaHUIECKUX BOJIH.

AKYCTHYECKHUIN PE30OHAHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHHE.

Habmonenue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJeOaHMIA.

Hccnenosanue CBOWCTB DJIEKTPOMArHUTHBIX  BOJIH: OTpa)k€HHUe,
npesioMJIeHUE, NoJaspu3auus, qudpakuus, MHTephepeHIIus.

O6HapyxeHue nHPpaKpacHOTO U yIbTPAPUOTIETOBOTO UITYUCHUH.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, npAKMUKym.



N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHENHOE pacHupOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd ceera.
To4yeuyHbIl HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zobpaxeHuit B
riockoM 3epkane. Chepuieckue 3epkaa.

[Ipenomienue cBeta. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTElb
npesnoMieHus. OTHOCUTENbHBIA MOKa3aTesb npenoMieHus. [IocToSHCTBO YaCcTOThI
CBETA M COOTHOLIEHWE JJIMH BOJIH IIPU IIEPEXOAE MOHOXPOMATHYECKOTO CBETA
4yepe3 rpaHully pa3zena IByX ONTUYECKUX CPE/l.

Xon nyueit B mpusme. ducnepcusi cBera. ClOXKHBIM cocTaB 0€l0ro CBeTa.
IBerT.

[lonmHoe BHyTpeHHEE OoTpaxkeHue. [IpenenapHpIil yroyl MOJIHOrO BHYTPEHHETO
OTpaXEHUS.

Cobupatonie U pacceuBaromive JuH3bl. ToHkasg JnmH3a. DoOKycHOe
paccTossHUE€ U ONTUYEeCKas CHJIa TOHKOW JIMH3bl. 3aBUCUMOCTH (DOKYCHOTO
pPAcCTOSIHUSI TOHKOW C(EepUUYECKOM JIMH3BI OT €€ T€OMETPUU M OTHOCHUTEIBHOIO
ITOKA3aTeIIs MPEITOMIICHUSL.

dopMysia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

Xox myda, NMPOLIEAIIEro JIMH3Y IOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontuueckor ocu. IlocTpoeHne wH300paXeHU TOYKM W OTpe3Ka NpsIMOM B
cOOMpAIOIUX U PACCEUBAIOIIMX JUH3AX U UX CUCTEMAX.

OnTuueckue npubopsl. Pazpemaromas cnocoOHOCTh. ['1a3 kak onTuyeckas
CUCTEMA.

[Ipenensl MPpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. WuTepdepenuuss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOIEHUS MAaKCUMMYMOB M MHUHHUMYMOB B HHTEp(hEpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepsl Kiaccumyeckux
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas pemétka. YcaoBuUe HaOIIOACHUS
IJIaBHBIX ~MAaKCUMyMOB TIpM  MaJE€HUM MOHOXPOMAaTUYECKOrO0 CBETa Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHUYEeCKHuEe YCTPOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHl: OYKH, JIyIna,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIMOHHBIN ammapar, NpOCBETIECHUE
ONTHUKH, BOJIOKOHHASI ONTHKA, AU(PPAKINOHHAS pEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne NpesioMJIEHNs CBETA.

Habrogenue nogHOro BHyTpEHHEro oTpakeHus. Mojenb CBETOBO/IA.

HccnemoBanre XoAa CBETOBBIX IIYYKOB 4YEPE3 IUIOCKOMAPaJUICIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanre CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MUKpocKoIa, TeJIeCKOna.

HaoGmronenue natepdepeHinm cBera.

HabGnrogenue BETOB TOHKUX IJIEHOK.

Habmonenue nudpakimu cBeTa.

N3ydenne 1uppakimOHHON PEIIETKH.

HabGmrogenue nudpakiimoHHOTO CIIEKTpa.

Habmronenue nucnepcuu cBera.

HabGnronenue noasipusalnuu CBeTa.

[IpuMeHeHue NOISIPOUIOB JIJIsl U3YUEHUS] MEXaHUYECKUX HAPsHKEHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKkmuKkym.

N3mepeHune nokazaresis npesioMJIEHUs CTEKJIA.

HccnenoBaHne 3aBUCHMOCTH (POKYCHOTO pacCTOSHUS OT BellecTBa (Ha
pUMEPE KUJIKHUX JTHH3).

N3mepenrie POKyCHOrO pacCTOSIHUS pacCEUBAIOLIUX JIMH3.

[Tosryuenue n300pakeHUsl B CUCTEME U3 INIOCKOTO 3epKajla U JIMH3bI.

[Tosryuenue n300pakxeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENECKOMUYECKUX CUCTEM.

Hab6nronenue nudpakuuu, nHTEp)EepeHInn U MOIIpU3alii CBeTa.

N3yuyeHue noyspu3aiuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH IUAJIEKTPHUKA.

N3yyenue nHTEpPEpeHIINM JIa3ePHOTO U3ITyUYCHUS Ha IBYX IIETISX.

HabGmronenue nucnepcun.

HaOmronenue u ucciaegoBanue qu(ppakiinoOHHOTO CIIEKTpa.

N3Mepenue IrMHbI CBETOBOUM BOJIHEI.

[Tonmydyenue criekTpa U3ITy4EHHUS] CBETOJIMOMA MPU MOMOIIN AUGPAKIIMOHHOM
PELIETKMU.

Pa3znes 6. OcHOBBI CIeIUAJIBLHOM TEOPUU OTHOCUTEIbHOCTH.

['panuubl  NPUMEHMMOCTH  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CHeualbHOU TEOPUH OTHOCUTEILHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  mHTepBal.  [IpeoOpazoanusi  Jlopenna.
YcnoBue npuuMHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHHE
BPEMEHU U COKpPAILICHUE JITIUHBI.

DHEPrusi ¥ UMIYJIbC PEISTUBUCTCKON YaCTHUIIBI.

CBsi3b Macchl ¢ PHEPruel U UMIYJIbCOM PEISITUBUCTCKOM YaCTHUIIbI. DHEPTHUs
MIOKOSI.



TexHuueckue YCTpPOWCTBA M TEXHOJOTUYECKHE IMPOLIECChl: CIYTHUKOBBIE
NPUEMHUKH, YCKOPUTEIHU 3apSXKEHHBIX YaCTHII.

VYyeHndyeckuil SKCIIEpUMEHT, J1a00paTopHbie padOThI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W HDHEPIUM  PEIATUBUCTCKUX dacTl] (MO
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM II0JIC).

Paznen 7. KBantoBasi pusnka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBECHOE TEIUIOBOE M3JIyYeHUE (M3JIydyeHHE aOCOIIOTHO UYEPHOTO Tena).
3akoH cMmemnienus: Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

®orordpdext. Onpitel A. I'. CtoneroBa. 3akonsl porodddexra. YpaBHeHUE
OuinmTenHa 1 poroaddexra. «KpacHas rpanuna» Goroaddekra.

JlaBnenue cBeta (B YAaCTHOCTH, JaBJeHHME CBeTa Ha aOCOJIOTHO
MOTJIOMIAONIYI0 W aOCOJIIOTHO OTpakarollylo moBepxHocTh). OmbiTel II. H.
JleGenena.

BousiHoBBIE cBOMCTBaA yacTull. BosHbl ne bponns. lnuna BonHb! 1e bpoiiss u
pasMepbl O0OJaCTH JIOKAJIM3AIMU JBUXKYyIIeWcs dactuibl. KopmyckymnspHo-
BOJIHOBOM Jyanu3Mm. /{udpakius 31eKTpOHOB Ha KpUCTAILIaX.

Cneunduka nsmepenuii B Mukpomupe. COOTHOUIEHUSI HEONPENETEHHOCTEM
['eitzenbepra.

TexHuyecknue yCTpONCTBA M TEXHOJOTMYECKHE MPOLECCHI: CIIEKTPOMETD,
doTo3neMEHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEYHas Oarapes,
CBETOAMO/I.

Hemoncmpauuu.

®doTo3(dQdeKT HAa yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIHETO (poTodddekTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauog.

Conneunas Oarapest.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanue Gporopesucropa.

N3mepenue nocrosinnoi [lnanka Ha ocHOBe ucciienoBanus Gotodddexra.

HccnenoBanrie 3aBUCUMOCTH CUJTBI TOKA YEPE3 CBETOIUO]] OT HAIIPSIAKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl O HCCIEIOBAHUIO CTpOeHUs aroMma. [lmaHerapHas Moneilb aroMa
Pezepdopaa.

[Toctynarel bopa. Mznydyenue u norsioimieHue GOTOHOB MPHU MEPEX0ie aToMa
C OHOTO YPOBHSI JHEPTUU HA IPYTOM.



Buapl ciektpoB. CIEKTp YpOBHEN S3HEPTUH ATOMA BOJOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpOHMCTBA M TEXHOJOTHYECKHUE MPOLECCHI: CIEKTPAIbHBIM
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauyuu.

Mopens onbita Pezepdopaa.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTUL.

OnpeneneHne JJIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuii skcnepumenm, nadbopamopmsie padomuol, npaKMUKyM.

HaGmronenue mmHe4aToro crekTpa.

HccenenoBanue CleKTpa pa3peKEHHOI0 aTOMapHOIO BOAOPOAA U U3MEPEHHUE
nocrosinHoi Punbepra.

Tema 3. Qusuka amomHO20 A0pPa U I1EMEHMAPHBIX YACMUY,

Hyxnonnas moxens siapa [eiizenOepra—lBanenko. 3apsa siapa. MaccoBoe
quCio saapa. M30Torsl.

PanunoaktuBHOCTh. Alnbda-pacnaj. DJNEKTPOHHBIM M TO3WTPOHHBIN Oera-
pacman. ['amma-n3nydyeHue.

3aKOH pPaAMOAKTHBHOIO pacnaga. PaaunoakTWBHBIE HM30TONBI B IPUPOJE.
CBoiiCTBa MOHHU3UPYIOUIETO H3Iy4YCHHs. BiusHME paiMOaKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbIN QoH U3nydeHus. Jlozumerpus.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlegekt Maccel siapa.

Anepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBISEMOTO TEPMOSAEPHOTO CHHTE3a. OKOJOTHYECKHE aCIEKThl pPa3BUTHUSA
AIEPHON IHEPIETUKMU.

Mertonbl perucTpanuy U UCCIEAOBAHUS 3JIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHBIE B3aUMOJICUCTBUSA. bapuoHBI, ME30HBI U JICNITOHBI.
[IpencraBnenune o CrangaptHoi Mmoenn. KBapk-riarooHHas MOAENb aJpOHOB.

@uzuka 3a npenenamu CrangaptHoil moaenu. TéMHass Marepus U TEMHas
DHEPIusl.

EnunHcTBO Qusnueckoi KapTUHBI MHpA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, sAepHbI peakTop, TEPMOSIEPHBIM peakTop, aroMHas OomoOa,
MarHUTHO-PE30HAHCHAsE TOMOTpadusl.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKmMuKym.

HccnenoBanrie TpeKoB 4acTUIl (110 TOTOBBIM (OTOrpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3yyenue norsioiieHus 6eTa-4acTull aTlOMUHUEM.

Pa3znen 8. JiiemMeHTHI ACTPOHOMUM U ACTPOPU3UKH.



Otansl pa3BUTHUS acTpoHOMUU. [IpuKkIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (DU3UKU MJIE OOBACHEHHS TPHUPOJIBI
KOCMUYECKHX 00bEKTOB.

Metoasl acCTpOHOMHMUYECKUX HcclieqoBaHuil. COBpEeMEHHBIE ONTHYECKHE
TEJIECKOMbI, PAAUOTEIECKOIbI, BHEATMOC(EpPHAsE aCTPOHOMMUSL.

Bun 3Bé3gHoro Heba. Co3Besnus, sipkue 3BE3/bI, IMJIAHETHI, UX BHIUMOE
JBH>KCHUE.

ConHeuHas cucrema.

Connue. ConHeynast akTUBHOCTb. MlcTrounuk sHeprun CoaHua U 3BE37.

3BE3/1bI, UX OCHOBHBIC XapaKTePUCTUKU. /[narpaMma «CrieKTpaibHbIN Kilacc —
CBETHMOCTBY». 3BE3MBl TJIABHOW IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOW MOCJENOBATENbHOCTH. BHYTpeHHEe cTpoeHue
3BE311. COBpeMEHHBIC TMPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CoJiHIIA U
3BE31. DTanbl )KU3HH 3BE3 .

Mineunbiii I[lyte — Hama T'amaktuka. Ilomoxenune m aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. PaguoranakTuky M KBazapbl. YEpHBIE ABIPHI B sSApax
TaJIaKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Pazberanue rajiakTuk.
Teopus bonpmoro B3peiBa. PETMKTOBOE M3TydEHHUE.

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenusa.

HabGnrogenust 3B€34HOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIOKEHUHN JIs1 ONpeeSICHHs TTOJI0KEeHHSI HeOEeCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEepHOro MOJIyIIapusi U SIpKUE
3BE3/BI.

HaGmiogenuss B Tteneckon JIyHbI, IJIaHET, TyMaHHOCTEM M 3BE3THBIX
CKOILJICHHM.

Du3nYecKuil MPAKTUKYM.

CrniocoObl u3Mepenus pU3NYECKUX BETUYHH C UCTIOJIb30BAHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOIOTHBIE U OTHOCUTEIbHBIE MOTPEITHOCTH U3MEPEHUIN (PU3MYECKUX BEJIUYKH.
OueHka rpaHull MOTrPEUIHOCTEM.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEPKA MPEMJIOKEHHBIX THUMOTe3 (BBIOOp W3 pador,
OMHUCAHHBIX B  TEMAaTHYECKUX  pazfenax «YUEeHHUECKUH  IKCIICPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

Oo6o0maroee NOBTOPEHUE.



O0o001eHNe U cucTeMaTU3alusl Coep KaHUsl pa3ienoB Kypca «MexaHukay,
«MonekynspHas pu3nka U TEpMOJUHAMUKA», «DIEKTpoAUHaAMUKay, «Konebanus
U BOJHBIY, «OCHOBBI CIEHHAIBHON TEOPUU OTHOCHUTEIBHOCTH», «KBaHTOBas
buznkay, «IEMEHTHI ACTPOHOMUHU U aCTPOPUZUKID.

Ponp ¢u3nku uW acTpoHOMHM B OSKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBbHON M ATHUYECKOH chepax NeATeIbHOCTH YEI0BEKa, pOJib U MECTO (PU3UKU
Y ACTPOHOMMH B COBPEMEHHOM HAyYHOW KAPTUHE MUPA, 3HAYCHUE ONMCATEIBHOM,
CUCTEMATU3HUPYIOUIEH,  OOBSICHUTENBHOM W  NPOTHOCTUYECKOM  (PYHKIHA
buznyeckoit Teopun, posb GU3NYECKON TEOPUHU B (POPMUPOBAHUU MPEACTABICHUIA
0 (pusmveckor KapTUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpa B OOILIEM DTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJE.

Me:xnpeaMeTHbIE CBSI3H.

N3yuenne kypca (¢usuku yrayOnéHHoro ypoBHa B 11 kiacce
OCYULIECTBIISIETCS. C YUETOM COJIEPKATEIIBHBIX MEXKIIPEIMETHBIX CBS3€H C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmunvie nOHAMUA,C6A3AHHBIE C USYUECHUEM MEMOO06 HAYUHOZ0
no3HaHUA: SBICHUE, HAY4YHbIH (akT, rumoresa, (pusmueckas BEIUYUHA, 3aKOH,
TEeOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJEIb, HU3MEPEHHUE,
NOTPENTHOCTH U3MEPEHHM, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1adOpaATOPHSL.

Mamemamuka: peuieHUE CHCTEMBl YpPaBHEHHMU. TpPUrOHOMETpHUUYECKHE
(GYHKIUHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJI€CTBO. BEKTOpPHI M MX MPOEKIUU HA OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX (QyHKUUU. [Ipu3Haku mNOMOOMSI TPEYroJIbHUKOB,
ompeiesIeHHe IOIAaU TIOCKUX (GUryp u oobeéMa Tel.

Buonozua: >nextpuueckue SBICHHUS B KUBOM mpupojne, KosieOaTelbHbIE
JNBWKEHUS B JKMBOM THPUPOJE, SKOJOTMYECKHE PHUCKUM TPH IMPOU3BOJICTBE
AIEKTPOIHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAIoOIIeW  cpesbl,
yIbTPa3ByKOBasi JMArHOCTMKAa B MEIULIMHE, ONTUYECKHE SIBJICHUS B >KUBOU
IPUPOJE.

Xumua: CTpOEHUE aTOMOB U MOJIEKYJI, KpPUCTAJUIMYECKask CTPYKTypa TBEPABIX
TeJ1, MEXaHU3Mbl OOpa30BaHMs KPUCTAUIMYECKON PpEIETKH, CHEKTPaJTbHBIN
aHaJIu3.

T'eozpaghua: wmarHuTHple mMOMIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX DY,
dboTochEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEKTpoJBUTaTENb AKOOM, TreHepaTop MEPEMEHHOr0 TOKa, WHAYKI[MOHHAS IeYb,
JMHUY 3JIEKTpONepeiay, 3JIeKTPOJIBUraTelb, pajap, paluonpuéMHIK, TEJIEBU30D,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



HpOCKLIPIOHHBIfI arrapar, BOJIOKOHHAasA OIITHKA, COJIHCUHAA 6aTape;1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAA SQHCPI'CTUKA U SKOJIOTHYCCKUC ACIICKThI e€ Pa3BUTH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA I[TPOT'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHEI'O OBIIET'O
OBPA3OBAHUMAIMYHOCTHBIE PE3YJIBTATDI

JINYHOCTHBIE PE3YJIBTATDI

JInyHOCTHBIE pe3yabTaThl OCBOCHHS yueOHOro mpeamera «Du3nka» JOJDKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh
oOyyJarommxcsi PyKOBOACTBOBATHCS CPOPMHUPOBAHHON BHYTPEHHEH TMO3MIIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIM{, TO3UTUBHBIX BHYTPEHHUX YOEXKJECHHM, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHMCKOIO
oOIIiecTBa, paclIUpeHUe XKU3HEHHOTO OIMbITa W OMbITA JACSATEIBHOCTH B IMPOIIECCE peaanu3allid OCHOBHBIX HaIPaBJICHUM
BOCIIUTATEJILHOM AEATEIIbHOCTH, B TOM YUCJIE B YaCTH:

rPaKIAHCKOI0 BOCIIMTAHMS:

e chOpPMUPOBAHHOCTb IPaXAAHCKOW MO3UIMUA O0YYAIOIIErocsl KaKk aKTUBHOTO M OTBETCTBEHHOI'O UJIEHA POCCUHCKOTO

00IIIeCTBA;

e TPUHATHUE TPAJAUIIMOHHBIX 0OIIEUETOBEUECKUX TYMAaHUCTUIECKUX U IEMOKPATUIECKUX [IECHHOCTEHH;

e TOTOBHOCTb BECTHM COBMECTHYIO JCSATEIBHOCTh B HWHTEPECAX TIPAKIAHCKOTO OOIIEeCTBa, Y4YacTBOBaTh B

caMOympaBJeHUU B 00pa30BaTeIbHON OpraHu3aluu;

e YMEHHE B3aUMOJICHCTBOBATh C COIMATbHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX (DYHKIIUSIMU U HA3HAUYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOM U BOJIOHTEPCKOU JIESITEIBHOCTH.

NAaTPUOTUYECKOT0 BOCIIMTAHMSA:
e CchOPMUPOBAHHOCTb POCCUHUCKOM IpaKJaHCKOW MICHTUIHOCTH, MATPHOTH3MA,
e IICHHOCTHOE OTHOIIIEHHE K IOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHXKEHUSIM POCCUUCKUX YUEHBIX B 00JIaCTH (PUBUKH U
TEXHHKE.
AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:
e copMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO ITOBE/ICHNUS,
e CHOCOOHOCTH OIICHMBATh CHUTYyalldl0 W TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha MOPAJIbHO-
HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B IESTEIBHOCTH YYEHOTO;



e OCO3HAHHE JMYHOTO BKJaJla B TOCTPOCHUE YCTOMUMBOTO OYAYIIEro.
ICTETHYECKOT0 BOCIIUTAHUSA:
e ACTETUYECKOE OTHOUICHUE K MUPY, BKJIIOYAs 3CTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKeE.
TPY/0BOI0 BOCIIUTAHMS:
e HHTEpEC K pa3IuIHbIM chepaM MpoPeCCHOHATBHON AeATEILHOCTH, B TOM YHCIIE CBSI3aHHBIM C (DU3UKON U TEXHUKOH,
YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOp OyAylel npodeccuu u peain3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC TUIAHbI,
e TOTOBHOCTb U CITIOCOOHOCTH K 00pa30BaHUIO M CAaMOOOPA30BaHUIO B 001acTH (PU3MKK HA MPOTSHKEHUH BCEH JKU3HU.
IKOJIOTHYECKOTr0 BOCIIUTAHUS:
e c(OPMUPOBAHHOCTH 3KOJOTUYECKON KYJIbTYPhI, OCO3HAHUE TTI00ATIBHOTO XapaKTepa IKOJOTHYECKUX TPOOIEM;
e TUIAHUPOBAHUE U OCYILECTBJICHUE JICUCTBUN B OKPYXkAIOIIECH Cpejiec Ha OCHOBE 3HAHUS IIeJIell YCTOMYMBOTO pa3BUTHS
YEJI0BEYECTBA;
e PpACHIMPEHHE OMBITA IEATEITLHOCTH KOJIOTUUECKON HAIIPABJICHHOCTH HA OCHOBE UMEIOIIUXCS 3HAHUM 10 (PU3HKE.
HEHHOCTH HAYYHOI0 O3HAHMS:
e chOpMUPOBAHHOCTh MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3MUECKON HAYKU;
e OCO3HAHUE IICHHOCTU HAYYHOU AESATEILHOCTH, TOTOBHOCTh B MPOLIECCE U3YUEHUS (PU3UKU OCYIIECTBIISATH TPOCKTHYIO
U UCCIIE0BATENBCKYIO JEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.



METAINIPEAMETHBIE PE3YJIBTATBI

Kox [IpoBepsieMbie TpeOOBaHUS K MeTtanpeameTHble pe3ynbTarhl (B coorBeTcTBUU ¢ PII)

MeTanpeIMETHBIM pe3yJIbTaTaM
[IPOBEPSIEMOTO

OCBOCHUS
TpeOoBaHUs . .

OCHOBHOI 00pa3oBaTeIbHON

MPOrpaMMBbI CpeTHEro 00IIEro

00pazoBaHMs
1 [To3naBarensHbIe Y Y /]
1.1 ba3oBbIe TOTMYECKHE IEMCTBUS
111 Y cTaHaBIMBAThH CYIECTBEHHBIH

MPU3HAK WJIM OCHOBAHUS JIJIs

CpaBHEHHSI,

KJaccupUKauu 1 00001IeHus

-BBISBIIATH 3aKOHOMEPHOCTH U TPOTUBOPEUHS B pacCMaTPUBAEMbIX (DU3MUECKUX SBICHUSIX;

112 BhISBIATE 3aKOHOMEPHOCTH U p p P p p (prsmraec © ’

MPOTUBOPEYUS B paCCMaTPUBAEMBbIX

SIBJICHHSIX

-CaMOCTOATENbHO  (POPMYJNIMpPOBAaTh M aKTyaJM3UPOBATH  MpoOIeM accMaTpuBaTh €&

1.1.3. CamocTosTeNbHO (GOPMYITUPOBATH U bopmyp y P p > P p

AKTyaJIu3UpOBaTh MPOOIEMY,
paccMaTpuBaTh

ec BCCCTOPOHHE; OIIPCACIIATE LCIIN
JACATCIIBHOCTH, 3a1aBaThb MapaMETpPhbl U

KPUTEPUU UX TOCTHKECHHUS. . ..

BCECTOPOHHE; pa3padaTbiBaTh IUJIaH pELIEHUS MNpoOJieMbl C Y4YETOM aHalu3a MMEIOIUXCS]
MaTepUaIbHbIX U HEMAaTEPUAIbHBIX PECYPCOB;

-OIIPEEIATh e AEATENbHOCTH, 3a/1aBaTh IapaMeTPbl U KPUTEPUU UX JOCTUKECHMUS,

-BHOCUTb KOPPEKTHUBBI B ICATEIILHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB LIEIISM,
-OLICHUBATh PUCKH ITOCJIEICTBUM 1€ATEIILHOCTH;

-KOOPJWHUPOBATh U BBINOJHATE pabOTy B YCIOBUSX pPEaJbHOTO,
KOMOWHUPOBAaHHOT'O B3aUMOACHCTBUS;

-pa3BUBaTh KPeaTUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOoOIIeM

BUPTYQJIBHOTO M -




1.2

ba3oBble HCCIeI0BaATENLCKIE
nencTBUA

1.21 BraneTs HaBbIKaMH y4eOHO- -BJIaJICTh HABBIKAMHU y4e€OHO-UCCIIEI0BATEILCKON U MTPOCKTHOM NEITEIbHOCTH B 00J1aCTH (DU3UKH,
MCCIICIOBATEIILCKON M MPOCKTHOU CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TTOMCKY METOJIOB PEIICHUS 3a1a4
e TeIbHOCTH, (hU3UIECKOTO CoMIepKaHUs, TPUMEHEHUIO Pa3IMYHBIX METOJOB MO3HAHUS;
-BBISIBIIATh IPHYMHHO-CJICICTBEHHBIC CBS3U M aKTYaIM3UPOBATh 3a7a4y, BBIABUTATh THIIOTE3Y €&
HaBBIKAMH pa3pelIeHUs MpooieM .
[pelIeHrs, HAXOAUTh apTyMEHTHI JJIs JO0Ka3aTelbCTBA CBOUX YTBEPKICHHI, 3a/1aBaTh MapaMeTphbl
I KPUTEPUU PEIICHHS,;
-CTaBUTh U (HOPMYJIHPOBATh COOCTBCHHBIC 3a7aud B OOpA30BATEIIBHON JEATEIHLHOCTH, B TOM
YHCIIC TIPU U3YYCHUN (DU3HKHY;
-71aBaTh OLICHKY HOBBIM CUTYallUsSM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;
-YMETh IEPEHOCHUTDH 3HAHUS 110 (PU3UKE B MIPAKTUUECKYIO 00JIACTh KU3HEIEATEIbHOCTH;
-BlIaJIETh BHIAMH AEATEIbHOCTH II0 IIOJYYEHHUIO HOBOI'O 3HAHUS, €r0 HHTEPIPETALUA
1.2.2 OBJ1aJieHUEe BUAAMHU AESITEILHOCTH 110 ﬂ6 A A yd 5 ’ pripeTaiii,
HONYYEHHIO HOBOTO 3HAHHUS, €10 MpeoOpa30BaHUIO M MPUMEHEHHUIO B PA3TUYHBIX YUEOHBIX CUTYaIUsAX, B TOM YUCIE MPU CO3TAHUU
y4eOHBIX TIPOEKTOB B 00J1aCTH (PUBUKH;
WHTEPIIPETAIIMU, TPEOOPA30BAHUIO U
MPUMECHECHHIO B PA3JIMYHBIX YICOHBIX
CUTYaIlUsX, B TOM YHCJE PU
CO3aHUH YUEOHBIX U COIIMATLHBIX
npobiem
-BJIaJI€Th HAYYHON TEPMUHOIOTHEN, KITIOUEBLIMU ITOHATUAMU U METOJaMU GU3NUECKON HAYKH,
1.2.3.... dopmMupoBaHuEe HAYYHOI'O TUIIA 8 ya p ’ A ¢ YK
MBIIIIEHS, Ba/IeHHe HAYTHOH -BHOCUTH KOPPEKTUBHI B JACSITENLHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB LIETSIM, OLIEHUBATH
. [PUCKHU TIOCIICICTBHIA JESTSILHOCTH;
TEPMHUHOJIOTHEN, KITFOUEBBIMU
°p OIIOTHEH, KII01E -KOOPJMHUPOBATh M  BBHIMOJIHATH PabOTy B  YCIOBUSX pPEATbHOr0, BHUPTYAIBHOTO U
MMOHATHSIMH U METOIAMU. . . .
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;
-pa3BUBaTh KPEaTHBHOE MBIIIIICHUE TIPU PEIICHUH KU3HEHHBIX TTPOo0IIeM
1.3 Pabota ¢ nnpopmanuei
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Biianets HaBbIKaMU MOJTYy4YCHUS
WH(pOpMaIUK U3 KCTOYHUKOB Pa3HBIX
THUIIOB,

CaMOCTOSITENILHO OCYLLECTBIISIT
MMOMCK, aHAJIN3, CUCTEMATU3ALNIO U
WHTEpIpeTanio HHPOpMaALUU
pa3IMYHBIX BUIOB U (hopm
[peJICTaBICHUS

-BJIJIETh HABBIKAMU MOJIy4eHHs UH(OpMaLK (PU3HYECKOTO COACPIKaHUS U3 MCTOUHUKOB Pa3HbIX
TUIIOB, CAMOCTOSATENIBHO OCYLIECTBIIATD IIOMCK, aHAIN3, CUCTEMATU3ALIMI0 U UHTEPIPETALIUIO
MH(pOpMAIUY PAa3TMYHBIX BUJOB U ()OPM MPEICTABICHUS

1.3.2

Co3zziaBaTh TEKCTHI B pa3IMUHBIX
dbopmarax ¢ yuéToM Ha3HAUCHUS
uHpopManuu u

[[EJIeBON ayTUTOPUH, BHIOHpast
ONTUMATBLHYIO0 (POPMY TIPEICTaBICHUS
Y BU3YyaJU3allu

-C0O3/1aBaTh TEKCThI (PU3MUECKOI0 COJEPKAaHUS B PA3IMYHBIX (popMaTax ¢ y4ETOM Ha3HAUCHUS
MHGOpPMAIMY U LIETIEBOI ayIUTOPHH, BEIOUpast ONTUMAIIbHYIO (POpMY IIPECTABICHUS U
BU3yaJIM3aLUU

1.3.3

OI_IGHI/IBaTB AOCTOBCPHOCTD,
JICTUTUMHOCTD HH(bOpMaHHH, eé
COOTBETCTBHC

MIPABOBBIM M MOPAJIbHO-3THYECKUM
HOpMaM

-OLIEHUBAaTh JOCTOBEPHOCTh UH(OpMaLINH;

1.3.4...

lcnonp30BaTh CpeaCcTBa
MH(POPMALIMOHHBIX U
KOMMYHMKAI[MOHHBIX TEXHOJIOTHI

B pEIICHUHA KOI'HUTHUBHBIX,

KOMMYHUKaTHBHBIX 1
OpTraHHU3allMOHHBIX 3a/a4 C
co0uIr0/IeHHEeM TpeOOBaHMi
OPTOHOMHKH, TEXHHUKHU 6e3OHaCHOCTI/I,
MTHEHBI,

pecypcocOepekeH s, TPaBOBBIX U

-1ICII0JIb30BaTh CPEACTBA MH(POPMAIIMOHHBIX M KOMMYHUKAIITMOHHBIX TEXHOJIOTUH B pEIICHUH
KOIHUTHBHBIX, KOMMYHHKATUBHBIX 1 OPraHU3allMOHHBIX 33/1a4 ¢ COOJII0ICHUEM TpeOOBaHHH
PPrOHOMHUKH, TEXHUKH 0€30I1aCHOCTH, TUTHEHBI, peCypcocOepeKeHusl, MPaBOBBIX U 3THYECKUX
HOpPM, HOpM MH(OPMAITMOHHON 6€30MacCHOCTH




DTUYECKUX HOPM, HOPM

nH(OpMaIMOHHOM 0€301MacCHOCTH ...

2 KommyHukatuBHble Y'Y /]
2.1 OO0wmenue
2.1.1 OcCymiecTBIATh KOMMYHHKAIIMK BO  |-OCYIIECTBIIATH OOLICHNE HAa ypOoKax (PM3UKU M BO BHEYPOUHOMU JAEATEIHHOCTH;
BCCX COEPaX KH3HH; BIATICTS [pacrio3HaBaTh MPEINOCHUTKA KOH(DIUKTHBIX CUTYAIMH U CMATYATh KOH(DIUKTHI;
PAsIHIHLIMH -[IOHMMATh ¥ UCIOJIb30BATh PEUMYIIECTBA KOMAaHAHON U MHIMBUAYaIbHONW PabOTHI;
crocobamu OOIEeHNns 1 -BbIOMPATh TEMAaTUKy M METOJbl COBMECTHBIX JEMCTBMM C Y4€TOM OOLIMX HWHTEPECOB U
B3aHMO/ICHCTBUS BO3MOKHOCTEHN KayKA0I0 WieHa KOJJIEKTHBA;
-IIPUHUMATh L€ COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATH JECHCTBUSA 110
e€ JTOCTHIKEHUIO: COCTABJIATH IIJIaH JIEHCTBUM, paCIIPEIENISTh POJIU C Y4ETOM MHEHUHN YYaCTHHUKOB,
00CYXIaTh pe3ybTaThl COBMECTHOW pabOThI;
-OLIEHMBATh KAa4eCTBO CBOETO BKJIAJa M KaXKJOTO YYaCTHHKA KOMaHJbl B OOLIUN pe3ynbTar IO
[pa3pabOTaHHBIM KPUTEPUSIM;
-pe[ylaraTb HOBBIE IIPOEKTHI, OLEHUBaTh HAEH C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
[MPaKTUYECKON 3HAYNMOCTH;
-OCYLIECTBIISITh MO3UTUBHOE CTPATErMYECKOE IOBEIACHUE B PA3JIMYHBIX CUTYaLHsIX, MPOSBIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATHBHBIM.
212 PasBEPHYTO M JIOTHUHO H3NATATS -pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHMS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;
CBOIO TOUKY 3PEHUS C
VCII0JIb30BAHUEM SI3BIKOBBIX
CpENCTB
2.1.3 ApPryMEHTHPOBAaHHO BECTH JUAJIOT




3 Perynaruabie YV /|
3.1 Camoopranu3anus
311 CaMOCTOATENEHO OCYIECTRIATS -CaMOCTOSITETIbHO ~ OCYIIECTBIISITh TTO3HABATENIbHYIO JESATEIBHOCTh B 00JMacTH (U3UKH U
O3HABATENBHYIO JIEATENBHOCTD ACTPOHOMMHU, BBISBIISTH IPOOJIEMBI, CTAaBUTh U (POPMYIIMPOBATH COOCTBEHHBIE 33/1a4H;
3
BLISIBISTE -CaMOCTOSITEJIbHO COCTABJIATh IUIAH PpEIIEHUs pacuy€THBIX M KAYeCTBEHHBIX 3ajad, IUIaH
BBIMOJIHEHUST PAKTUYECKOH paboThl ¢ Y4€TOM MMEIOIIUXCA PECypcoB, COOCTBEHHBIX|
po0JIeMbl, CTABUTh U . .
BO3MOYKHOCTEH U TPEAIOYTEHHIA;
dbopMyIUpOBaTh COOCTBEHHBIC 3a1a4H .
B OGPA3OBATENHOMN JIeATebHOCT] 1 | PACIIHPAT PaMKH y4eOHOT0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;
JK3HEHHBIX CHTYAIHSAX; 1aBATh -Jle1aTh OCO3HAHHBIM BBIOOp, apryMEeHTHpPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTb 33
2
OLICHKY HOBBIM CUTYaLUsIM. ... [PCIICHUC,
-OILICHUBATh IPUOOPETEHHBII OMBIT;
-cIIocoOCTBOBaTh (DOPMHUPOBAHHUIO M TIPOSBICHUIO IPYAUIHUHA B 00MacTH (DU3UKH, TTOCTOSHHO
[OBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYpPHBIH YPOBEHbD.
3.2 CaMOKOHTpOJIb
-1aBaTh OIICHKY HOBBIM CHUTYAIIHIM;
3.2.1 /laBaTh OLIEHKY HOBBIM CUTYalUsM, A HenKy YaHAM,
BHOCHTb KOPPCKTHBBI B ICATCIIBHOCTD, |-1aBaTh OLICHKY HOBBIM CHUTYallusIM, BHOCUTE KOPPEKTHUBEI B I€ITCIILHOCTD, OIICHUBATh
OLIEHHBATh COOTBETCTBUE pe3ynapTaTop|COOTBCTCTBAC PESYILTATOB HEAM
EeIIsIM
322 BliafeTh HABBIKAMMU TO3HaBaTenbHON | B1AACTD HABBIKAMI MO3HABATENBHOM peQIieKCUN Kak OCO3HAHMS COBEPIIAEMbIX JEUCTBUI U

pedaexkcun Kak 0CO3HAHUS
COBEpIITAeMbIX

nefiCTBUI M MBICIUTEIBHBIX
MPOIECCOB, UX PE3YIbTATOB U
OCHOBaHMUIA;

HCIIO0JIb30BaTh MPUEMBI pedIieKCuu

JUIs OLIEHKU CUTYAaIlH, BbIOOpa

MBICJIIMTENIBHBIX IIPOLIECCOB, UX PE3YIbTATOB U OCHOBAHMIA,
-ICIIO0JIb30BaTh MPUEMBI PeIIEKCUH ISl OLIEHKU CUTYaI[H, BHIOOpa BEPHOTO PEIICHMUS;
-yMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATH PELICHUS 110 UX CHUKEHUIO;




BEPHOI'O

pPCHICHUSA; YMCTh OUCHHUBATh PUCKHU U
CBOCBPCMCHHO IMPUHHUMATh PCIICHUA
110 UX CHUKCHUIO

3.3

OMOIIMOHAJIFHBIM HHTEIIICKT,
[pEAIoNararo i
c(hOpMUPOBAHHOCTD:

CAMOPCTYJINPOBAaHN, BKIIIOYAKOIICTO
CAMOKOHTpPOJIb, YMCHHUC [IPUHUMATDb

OTBETCTBEHHOCTbH 3a CBOE TIOBE/ICHHE,
CIIOCOOHOCTH a/IallTUPOBATHCS K

YMOLMOHAJIBHBIM U3MEHEHUSAM U
POSIBIATH THOKOCTB, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEN MOTHBALUH,
BKJIFOYAIOILIEN CTPEMIIEHHE K
JTOCTH>KEHUIO LIETHU U YCIIEXY,
OINTUMU3M, HHULIUATUBHOCTb, YMEHUE
IEHCTBOBATH, HCXOsI U3 CBOMX

BO3MOKHOCTEN

-IIPUHMMAaTh MOTHBBI U apIYMEHTHI IPYTHUX IIPU aHAJIU3€ PE3YJIbTAaTOB ACATEIbHOCTH;
-IIPUHUMATh ce0sl, TOHUMAasi CBOM HEJJOCTAaTKH U JOCTOMHCTBA;

-[IPUHUMATh MOTUBBI U apIYMEHTHI APYTUX IIPU aHAIU3€ PE3YJITATOB AEATEIbHOCTH;
-[IpU3HABATh CBOE MPABO U MPABO IPYIMX Ha OLUIMOKH.




B mpomecce mocTrkeHHs TUYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAaMMBI MO (M3UKE JJII YPOBHS CPEIHETO OOIIETro
o0Opa3oBaHus y 00y4aronIMXcsi COBEPUICHCTBYETCS IMOIIMOHAIBHBIN UHTEIIEKT, TPEANOIaratonfi cpopMUpOBaHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOUIETO CIHOCOOHOCTh MOHHMMATh CBOE 3MOLIMOHAIBHOE COCTOSIHME, BUJETh HaIpaBJICHUS
pa3BUTHSI COOCTBEHHOM SMOIIMOHANBHOM cepbl, OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHUs, BKIIIOYAIOLIET0 CaMOKOHTPOJIb, YMEHUE INPUHUMATHh OTBETCTBEHHOCTHh 3a CBOE IOBEIECHUE,
CIIOCOOHOCTB aIallTUPOBATHCS K SMOLMOHAIIBHBIM U3MEHEHUSIM U TIPOSBIIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;
BHYTPEHHEW MOTHMBALIMH, BKIIOYAIOLIEH CTPEMIICHUE K JOCTHKEHUIO LEIU U yCIEeXy, ONNTUMU3M, UHUIMATUBHOCTD,
YMEHHUE IEUCTBOBATDH, UCXOA U3 CBOMX BO3MOXKHOCTEN;

AMIIATUHU, BKJIOYAIOIIEH CHOCOOHOCTh IMOHMMATh AMOLMOHAJIBLHOE COCTOSIHUE JIPYTUMX, YYHUTBIBATH €ro IpH
OCYILIECTBIEHUH OOIEHNUS, CHOCOOHOCTh K COYYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTPAUBAaTh OTHOLUEHUS C APYTMMH JIOAbMH, 3a00TUTHCH,
IPOSIBIISATH UHTEPEC U pa3peiaTb KOHPIUKTHI.

INPEAMETHDBIE PE3VYJIBTATEI

K xoniry oOyuenus B 10 Knacce npeaMeTHBIC Pe3yJIbTaThl HAa YTITyOJIEHHOM YPOBHE JOJDKHBI OTPaXkaTh CPOPMHUPOBAHHOCTH
y 00y4Jaromuxcs YMEHUM:

MOHUMATh PoJib (PU3UKU B SKOHOMUYECKOH, TEXHOJOTUYECKOM, IKOJOTUYECKON, COMAIbHOM U 3TUYECKON cepax
NEeSATEIbHOCTH YEJIOBEKa, pOJib U MECTO (PM3HKU B COBPEMEHHOW Hay4HOW KapTHHE MHUpPA, 3HAYEHHUE ONUCATETHHOM,
CUCTEMATU3HUPYIOIEH, OOBSICHUTEIBHOW H MPOTHOCTHYECKOW (YHKIMA (U3UYIECKON TEOpUM — MEXaHUKH,
MOJIEKYJISIPHOM (DU3MKKM M TEPMOAMHAMHKH, POJb (PU3MUEeCKOH Teopuu B (OPMUPOBAHUU TMPEACTABICHUN O
(du3HUecKoi KapTUHE MUPA;

pasnuyaTh yCJIOBUS MPUMEHUMOCTH Mojeneil (U3MYEeCKUX Tl M MPOLECCOB (ABJICHUI): MHEpLUUATbHAS CHCTEMa
orcuéra, aOCONIOTHO TBEPJOE TEJI0, MaTepHalibHAs TOYKA, PABHOYCKOPEHHOE IBUXKEHUE, CBOOOJHOE NajJeHHE,
abcomoTHO ymipyras aedopmaiusi, aOCOMIOTHO yMpyroe M aOCONIOTHO HEYNpPYroe CTOJKHOBEHHS, MOJEIH rasa,



KUJKOCTH U TBEPAOro (KPUCTAJUIMUECKOI0) Teja, UACAlIbHBIN ra3, TOUCUHBIN 3apsiji, OJHOPOIHOE JJICKTPUUYECKOE
OJIE;

paznuyaTh YCJIOBHUS (TpaHUIlbl, 00JaCTU) MPUMEHUMOCTH (PU3NYECKHX 3aKOHOB, NMOHMMATh BCEOOIIMI XapakTep
(byHIaMEHTAIBHBIX 3aKOHOB M OTPAHUYCHHOCTD UCITOJIH30BAHUS YACTHBIX 3aKOHOB;

aHATM3UPOBATh U OOBSICHATH MEXaHWYECKHE TPOIECCHl W SBJICHHS, MCIOJIb3YS OCHOBHBIC IMOJOXKCHHUS W 3aKOHBI
MEXaHHUKU (OTHOCHUTEIIBHOCTh MEXAHUYECKOTO JBHXKECHHS, (POPMYJIbI KHHEMAaTUKH PABHOYCKOPEHHOTO JIBH)KCHUS,
npeoOpazoBanus ["anumest i CKOPOCTU U TMEpeMeIleHus, 3aKoHbl HploTOHA, mMpuHIMIT OTHOCUTENbHOCTH [ anuiies,
3aKOH BCEMHUPHOTO TATOTEHHUS, 3aKOHBI COXPAHEHHUS MUMIYJIbCa U MEXAaHWYECKOW DHEPTuH, CBA3b PAOOTHI CHIIBI C
M3MEHEHUEM MEXaHUYECKOW SHEpPruM, YCJIOBHS pPABHOBECHUS TBEPAOro TeNa), IPU HSTOM HCIOJIb30BAThH
MaTE€MaTUYECKOE BhIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS NPUMEHUMOCTH (PU3UUECKUX 3aKOHOB: NMPeoOpa30BaAHMIMA
lNanunes, BTOporo u TpeTbero 3ak0OHOB Hbpr0TOHA, 3aKOHOB COXpPaHEHMS UMITYJIbCA U MEXaHUYECKON DHEPIUHU, 3aKOHA
BCEMUPHOIO TATOTEHUS;

aHAIM3UPOBATh U OOBACHATH TEIUIOBBIC IMPOIIECCHl U SIBJICHUS, UCIOJb3ysl OCHOBHbIEC MoJiockeHust MKT u 3axoHbI
MOJIEKYJISIpHON (DMBUKH U TEPMOJUHAMUKY (CBSI3b JABJICHUS UACATBHOTO Ta3a CO CPEIHEN KMHETUUECKON PHeprueu
TEIUIOBOTO JIBM>KEHUSI M KOHLIEHTPALIMEN €r0 MOJIEKYJ, CBSI3b TEMIIEpPATyphl BELIECTBA CO CPEAHEN KMHETHYECKOU
SHEPrUeM TEIUIOBOrO JIBMYKEHUS €r0 YacTHUL, CBSI3b JABJICHHUS HICAIBHOIO Tra3a C KOHLUEHTPAUMEW MOJIEKYJI U €T0
TeMIeparypou, ypaBHenne MenaeneeBa—KnanelpoHna, epBblii 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHECHUS YHEPIUU
B TEIUIOBBIX MPOLECCax), MPU 3TOM HCIOIb30BATh MATEMaTHUYECKOE BBIPAKEHHE 3aKOHOB, YKa3bIBaTh YCIIOBHUS
IIPUMEHUMOCTH ypaBHeHUs: Menaeneesa—Knanenpona;

aHaJM3UPOBaTh U  OOBSACHIATH JJCKTPUUYECKUE SBJICHUS, WCMOJb3ysl OCHOBHBIE TIOJOKEHUS W  3aKOHBI
ANEKTPOAMHAMHUKM  (3aKOH  COXpPAHEHMsSI  JJIEKTPUYECKOro  3apsiga, 3akoH KylloHa, MNOTEHIMaIbHOCTH
3JIEKTPOCTATUYECKOr0 TI0Js, NPUHLMI CYIEPIO3ULUN DJICKTPUYECKUX II0JIEW, MPU 3TOM YKa3blBas YCIJIOBUS
IPUMEHUMOCTH 3akoHa KyloHa, a Takye MPaKTUYECKH BaXKHbIE COOTHOLIEHHUS: 3aKOHBI OMa U1 yJacTKa UENu U JUIs
3aMKHYTOM 3JI€KTpU4ecKoil ienw, 3akoH Jxoyns—Jlenna, npasuna Kupxroda, 3axonsr @apanest 1715 3JI€KTpOIn3a);
OMHCHIBATh (DU3UYECKUE TPOIECCHl W SIBICHHS, HWCIIONB3Ys BEJIMYUHBI: TEPEeMEIEeHHne, CKOPOCTh, YCKOPEHHE,
MMIYJIbC T€Ja U CUCTEMBI TE€J, CHJIa, MOMEHT CHUJIbl, JaBJIEHUE, TOTEHIIMAJIbHAS SHEPrus, KUHETUYECKAs] SHEPrus,



MEeXaHW4YecKas SHEprusi, paboTa CUJbl, IIEHTPOCTPEMHUTEIFHOE YCKOPEHHE, CHJIa TSKECTH, CUjla YIPYrOCTH, CHJIa
TPEHUs, MOIIHOCTh, JHEPrUs B3aUMOJEHUCTBHs Tena ¢ 3emii€id BOMM3M €€ MOBEPXHOCTH, DHEPTUsl YHpyrowu
nedopMalii  TPYKUHBI, KOJWYECTBO TEIUIOTHI, a0CONIOTHAas TeMmIlepaTypa Teia, pabora B TEpMOJUMHAMUKE,
BHYTPCHHSISI SHEPIrHs HICATHHOTO OJHOATOMHOTO Ta3a, paboTa HIIeaqbHOTO Ta3a, OTHOCHTEIbHAS BIIAXKHOCTH
Bo3ayxa, KIIJl maeanbHOro TEMIOBOTO JABUTATENS; AJIEKTPUUYECKOE TOJIE, HAMPSHKEHHOCTH DJIEKTPUUECKOTO MO,
HaMpsHKEHHOCTh TOJIST TOYEYHOTO 3apsja WM 3apsDKEHHOTO Iapa B BaKyyMe W B JIMAJICKTPHUKE, MOTCHIHAI
ANEKTPOCTATUYECKOTO TOJIsI, PA3HOCTh MOTEHIIMAJIOB, JIEKTPOJIBIKYIIAs CHIIA, CUJla TOKA, HAIMPSKEHUE, MOIIIHOCTh
TOKa, 3JIEKTpUYEecKas €MKOCTh IUIOCKOTO0 KOHJIEHCATOpa, COMPOTHBIICHHE yYacTKa €M C MOCIEAOBATEIbHBIM U
napajuIeNbHBIM COSIMHEHUEM PE3UCTOPOB, SHEPTHS SJICKTPUUECKOTO MOl KOHJIEHCATOPA,

OOBSACHATh OCOOCHHOCTH MPOTEKAHMS (PU3UIECCKUX SBJICHUN: MEXaHUIECKOE IBIIKEHUE, TEIJIOBOE JIBF)KCHHUE YaCTHIT
BEIECTBA, TEIUIOBOE pPAaBHOBECHE, OPOYHOBCKOE ABMKEHHE, NUDPy3usi, McnapeHue, KUIMEHUE U KOHJEHCAIus,
IUTABJICHUE W KPUCTALIU3AIMS, HAIMpPaBICHHOCTh TEIUIONepeaaun, 3JICKTpU3aIs TeJ, SKBUIOTEHIIMAIbLHOCTD
MOBEPXHOCTH 3aPSIKEHHOTO MPOBOAHUKA;

MIPOBOJIUTh HWCCJICAOBAHKWE 3aBUCHMOCTH OJHON (PU3MUECKOW BEIWYMHBI OT JPYrodl C MCIOJIb30BAHHEM MPSIMBIX
U3MEPCHHUM, TPH OTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHpPOBATH pe3yJabTaThl IMOJYYCHHOW 3aBUCUMOCTH
(¢u3HUecKNX BENIMYMH B BUAEC TpaduKOB ¢ y4€TOM aOCOJIIOTHBIX MOTPEIIHOCTEH W3MEPEHHM, J1eTaTh BBIBOABI IO
pe3ynbTaTam HCCIICIOBAHUS;

MIPOBOJINTH KOCBEHHBIC M3MEpPEHUs (PU3NYCCKUX BEIMYMH, TIPH 3TOM BHIOMpATh ONTHMAIBHBIA METOJ W3MEpPCHHSI,
OIICHMBAThH A0COJIIOTHBIE M OTHOCUTEIBHBIC TTOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;

MPOBOJIUTH  OMBITBI 10 TMPOBEPKE TNPEIJIOKCHHONW THUIIOTE3bl: IUIAHUPOBATh  JKCIEPUMEHT, COOHMpaTh
AKCIIEPUMEHTAJLHYI0 YCTAaHOBKY, aHAJW3UPOBATh IMOJTYYEHHBIC pE3yJbTaThl W JieJaTh BBIBOJ O CTaTyce
MPEUIOKEHHON TUIIOTESBI;

coOmroaTh mpaBuia O€30MacHOr0 TpyAa MPU TMPOBEACHUM HCCICIOBAHMA B paMKaxX Y4eOHOTO HKCIEPHMEHTA,
PaKTUKyMa W Y4eOHO-HCCIICOBATEIIBCKON M IPOCKTHOM JEATEILHOCTH C HCIIOJIB30BAHUEM HW3MEPUTEIBHBIX
YCTPOUCTB U JaOOpPaTOPHOTO 000PYAOBAHMUS;



pemarh pacdéTHBIC 3a7a4d C SBHO 3aJaHHOW W HESBHO 3aJaHHOW (PU3WYECKON MOJEbI0: Ha OCHOBAHWW aHAJIHM3a
ycIoBUsI 000CHOBBIBATh BHIOOP (PU3WYECKONW MOJEIH, OTBEUAIOIICH TPeOOBAHUAM 3a/Jaud, MPUMEHSATH (HOPMYIIHI,
3aKOHBI, 3aKOHOMEPHOCTH M TOCTYyJaThl (U3MUECKUX TEOPHHA IPH WCIOIH30BAaHUM MAaTEMaTHYECKUX METOJIOB
pemieHus 3ajad, MPOBOAWTH pPacdy€éThl HA OCHOBAHWHM HWMEIOIIMXCS JAHHBIX, aHAJTU3UPOBATH pE3YJIbTAaThl U
KOPPEKTUPOBATH METOJIBI PEIICHUS C YUYETOM MOTYyYEHHBIX PE3yIbTaTOB;

permaTh KaueCTBEHHBIC 3a7aud, TPEOYIOIMEe NMPUMEHEHHUS 3HAHWUW W3 Pa3HBIX PA3eiioB Kypca (HU3HWKH, a TaKKe
UHTErpallid 3HAaHUW U3 JIPYTUX MPEJAMETOB €CTECTBEHHO-HAYYHOT'O ITMKJIA: BBICTPAMBATH JIOTHYECKYIO IETOYKY
pPacCyKJIEHU ¢ OTIOPOM HAa U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS;

HCITOJIh30BaTh TEOPETUYECKHUE 3HAHUS JUISI OOBSICHEHUS OCHOBHBIX MPUHITUIIOB PAOOTHI H3MEPHUTEIBHBIX MPHOOPOB,
TEXHUYCCKUX YCTPOUCTB M TEXHOJIOTHYECKHUX MPOIIECCOB;

NPUBOJIUTH MPUMEPHI BKJIAJa POCCUUCKUX W 3apyOCKHBIX YUYEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, B OOBSICHEHUE
IIPOLIECCOB OKPY>KAIOIIETO MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBATh M OIEHUBATH IMOCJEACTBUS OBITOBOW M MPOU3BOJCTBEHHOHN NEATEILHOCTH YEJIOBEKA, CBA3AHHOM C
bU3UYECKUMHU TIpOIleCCaMU, C TMO3UIMNA DSKOJOTMYECKOM OE€30MacHOCTH, TMPEJICTABICHUNH O palMoHAILHOM
MIPUPOIOTIOIL30BAHAH, & TAK)KE Pa3yMHOM HCIOJIB30BAHUH JTOCTYDKCHHH HAYKH W TEXHOJIOTHHA VIS JabHEUIIEro
Pa3BUTHS YEJIOBEYECKOTO 00IECTBA;

OPUMEHSTh pa3MudHble CrnocoObl paboTel ¢ uHGOpManuer (U3NYECKOr0 CONEpKaHUs C HCIOJIb30BAHUEM
COBPEMCHHBIX HWH(OPMAIIMOHHBIX TEXHOJOTHUH, TIPH ITOM HCIOJIL30BaTh COBPEMEHHBIE HWH()OpPMAIMOHHBIC
TEXHOJIOTMHM JUIsI TIOMCKA, TEpepadOTKU H TIPEABSBICHHS YYCOHOW ¥ HAyYHO-TIONMYJISIPHOH HWH(POPMAIIHH,
CTPYKTYPUPOBAaHHSI W WHTEpPIpETAlid HWHPOPMAIMK, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHUKOB, KPUTHUYCCKU
aHATM3UPOBATh TOJy4aeMyt0 HH(POPMAIIUIO M OLIEHUBATh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIONTUXCS 3HAHUMN, TaK
Y HA OCHOBE aHaJIM3a UCTOYHHMKA WH(OPMAITUH;

IPOSIBJISITH OPTaHU3AIMOHHBIE W TIO3HABaTEIbHBIC YMEHHUS CaMOCTOSTEIBHOTO MPHUOOPETCHUS HOBBIX 3HAHHWKA B
IIPOIIeCCe BBITTOJIHEHHSI IPOSKTHBIX M YIeOHO-UCCIIEI0BATEILCKUX PadoT;



paboTaTh B TpyIIe ¢ UCIOJHCHUEM PA3IMYHBIX COLIMATIBHBIX POJICH, TUIAHUPOBATh PabOTy TPYIMIbI, PAIlMOHATBHO
pacrpenesTh IesSTeNbHOCTh B HECTAaHAAPTHBIX CUTYAIUsIX, aJeKBATHO OIIEHWBATh BKJIAJ KaXKJIOTO M3 YYaCTHHUKOB
IPYIIIBI B PELICHUE PacCMaTPUBAEMOI POOIIEMBI,

MPOSBIISATH MOTUBALIMIO K OyAymieil mpodecCHOHaIbHON ASSITENIFHOCTU MO CIEHUATbHOCTAM (DPU3UKO-TEXHUYECKOTO
npodus.

K xoniy o0yuenus BI1 knacce npeIMeTHbIE pe3yibTaThl HA YIIyOJIEHHOM YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTD
y 00y4YaromuXxcs YMEHUM:

MOHUMATh POJIb (PUBHKM B IKOHOMHYECKOW, TEXHOJIOIMYECKOW, COLUMAIBbHOM M 3TUYECKON cdepax AesTeNbHOCTU
YeJIOBEeKa, POJib U MECTO (PU3UKU B COBPEMEHHON Hay4YHOW KapTUHE MHpA, POJib ACTPOHOMUU B MPAKTHUUECKOM
NEATEIbBHOCTH  4YE€JOBE€Ka W JaJbHEWIIEM HAayYHO-TEXHUYECKOM  Pa3BUTUH, 3HAUYECHHUE  OINUCATENIbHOM,
CUCTEMATU3UPYIOIEH, OOBICHUTEIBHOW U MPOTHOCTUYECKON (YHKUIMNA (PU3NUECKON TEOPUH — BJICKTPOJUHAMUKH,
CIICMAIBHOM TEOPUU OTHOCUTEIIBHOCTH, KBAHTOBOM (U3UKH, pPOJib (HU3UYeckol Teopuu B (HOPMHUPOBAHUU
MPEJCTaBICHUN O (U3MYECKON KapTHHE MHpa, MECTO (PU3MYECKONW KapTHUHBI MUpa B OOIIEM psly COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MIPEACTABICHUN O IPUPO/IE;

pa3IMyaTh yCIOBHS MMPUMEHHUMOCTH MOJieeH (PU3MUEeCKUX Te U MPOIECCOB (SIBICHUMN): OHOPOIHOE IICKTPUUSCKOE
Y OJTHOPOJIHO€ MAarHUTHOE TOJIsl, TAPMOHUYECKUE KOJeOaHus, MaTEMaTUUEeCKUN MasiTHUK, WCaIbHBIA MPYKUHHbBIN
MasITHUK, TAPMOHUYECKUE BOJIHBI, WJCabHBIA KOJIeOaTeIbHbIN KOHTYp, TOHKAas JUH3a, MOJEJEH aTroma, aTOMHOTO
A/1pa 1 KBAaHTOBOW MOJIEIHN CBETA;

paznuyaTh YCJIOBHUS (TPaHUIlbI, 00JIACTH) MPUMEHUMOCTH (PU3UYECKHX 3aKOHOB, IMOHUMATh BCEOOIIMI XapakTep
(GbyHIaMEHTAIbHBIX 3aKOHOB ¥ OTPAHUYECHHOCTD UCIIOJIH30BAHMUS YACTHBIX 3aKOHOB;

aHaJIM3UPOBATh U OOBACHATH JICKTPOMArHUTHBIC TIPOIIECCHI U SIBJICHUS, UCIIOJIB3Ysl OCHOBHBIC TTOJIOKEHUS U 3aKOHBI
ANEKTPOAMHAMUKN M CICIUAIBLHON TEOPUU OTHOCHUTEIIBHOCTH (3aKOH COXPaHEHHUs AJIEKTPUUYECKOro 3apsija, CHuiia
Awmnepa, cuna JlopeHila, 3aKOH 3JIEGKTPOMarHUTHOM WHAyKUMM, npaBuiio Jlenua, cBsa3p IJC caMouHIyKnuu B
AJIEMEHTE DJIEKTPUUYECKONM WEMU CO CKOPOCTbIO HW3MEHEHMsI CHWJIbl TOKa, MOCTYJAaThl CHEUHUAIBHOW TEOpUHU
OTHOCUTEIBHOCTU DUHINTEITHA);



aHAIM3UPOBaTh W OOBSICHATH KBAHTOBBIE TPOIECCHI W SIBJICHUS, HCIOJB3YysS ITOJOXKEHUS KBAaHTOBOW (HHU3UKU
(ypaBHeHue OiHmTeWHA 171 ¢doTodddeKTa, MEepBbIM W BTOPOM IMOCTyNaThl bopa, NPUHIMI COOTHOIICHUS
HeonpeaenéHHocTel [eizenOepra, 3aKOHBI COXpaHEHUs 3apsS0BOTO M MAcCCOBOIO YHCET M SHEPTHUU B SACPHBIX
pEeaKIMsIX, 3aKOH PaJUOAKTUBHOTO Pacmaia);

OMHKCHIBATh (DU3UYCCKHE TPOIECCHl W SBJICHUS, WCIOIL3YS BEIUYHHBI HANPSDKEHHOCTH AJICKTPUYECKOTO ITOJI,
MOTEHITHUAN AJIEKTPOCTATUYECKOTO TIOJISA, Pa3HOCTh MOTCHITHAIOB, YJICKTPOABMKYINAS CUIA, WHIYKIIAS MarHUTHOTO
MOJIsl, MArHUTHBIA IIOTOK, cujiaa AwmIiepa, HWHAYKTHBHOCTH, JJICKTPOIBIDKYIAS CHJIA CAMOMHIYKIIMHM, JHEPIHs
MarHMTHOTO TOJISl TIPOBOJIHMKA C TOKOM, PEISTHBUCTCKUN HUMITYJIbC, MOJIHAS SHEPTHUs, SHEPIHsA TMOKOS CBOOOIHOMU
YJaCTHIIBI, SHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO U 3apsI SApa, SHEPTUS CBSI3HU S/Ipa;

OOBSACHATh OCOOCHHOCTH TPOTEKAHWUS (HU3UICCKUX SBJICHHUHA: DJICKTPOMATHUTHAS WHAYKIUSA, CAMOWHIYKITHS,
pe3oHaHc, uHTepdepeHIs BOJH, AUGPAKIUA, TUCIEPCHUs], TTOJTHOE BHYTPEHHEE OTpakeHue, (OTOICKTPUUCCKUMA
adbdext (potoaddekt), ambda- u Oera-pacmangbl sAAep, TaMMa-U3IydeHHE saep, (QU3MUECKHue MPUHITUIIBI
CIIEKTPAIFHOTO aHaju3a U paboThI Jia3epa;

OTIpeIeATh HAalPaBJICHUE WHIYKIIMA MarHUTHOTO TIOJISI POBOTHUKA C TOKOM, CHJIBI AMIiepa U crutbl JIopeHIa;
CTPOUTH N300paKEHHE, CO3/ITaBaeMOe TIIOCKIM 3€PKajioM, TOHKOM JIMH30#, U PAaCCUMTHIBATh €T0 XapaKTePUCTUKH;
IIPUMEHSTh OCHOBOITIOJIATalONINe ACTPOHOMHMUYECKHE TIOHATHS, TCOPUM W 3aKOHBI JJI1 aHajdu3a W OOBSICHCHUS
(bU3UYIECKHUX MPOIECCOB, MIPOUCXOANINX B 3BE3/IaX, B 3BE3IHBIX CHCTEMaX, B MEKTATAKTHUUECKON cpefie; IBUKCHUS
HEeOECHBIX TEJI, DBOJIIOIMHU 3BE3]T M BeenenHoi;

MIPOBOJIUTH MCCJIEAOBAHKME 3aBUCUMOCTEH (DM3UYECKUX BEIIMUMH C MCIOJIb30BAaHUEM MPSAMBIX U3MEPECHUM, TIPH ITOM
KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHUPOBATh PE3yJbTAThl MOJYYCHHOW 3aBUCHUMOCTH (PU3NYECKUX BEIMYUH B BUJC
rpaduKoB ¢ yu€TOM abCOTIOTHBIX MOTPEUTHOCTEH U3MEPEHUH, JIeJIaTh BRIBOJIBI TIO PE3YIbTaTaM HCCIICIOBAHUS;
MIPOBOAUTL KOCBEHHBIC M3MEPECHUS (PU3NYSCKUX BEIMYHMH, MPU 3TOM BBIOMpATh ONTHUMAJBHBIA METOJ] MU3MEpPEHHS,
OIICHMBAThH A0COJIIOTHBIEC M OTHOCUTEIIBHBIC TTOTPEITHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUI;

IPOBOJIUTL  OMBITBI TIO TPOBEPKE MPEIJIOKESHHONH THUIOTE3bl: IUIAHUPOBATh  JKCIEPHUMEHT, COOHMpaTh
AKCIIEPUMEHTAIILHYI0 YCTAaHOBKY, aHAJU3WpPOBATh IIOJYyYEHHBIE PE3yJbTaThl W JIeNaTh BBIBOJ O CTaTyce
MPEIIOKEHHON THUIIOTESBI;



OTHCHIBATh METOABI OTYYEHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUM;

coOnroaTh npaBuia O€30MacCHOrO TpyJAa NMpU MPOBEACHUM HCCIEAOBAHUM B paMKax y4eOHOTO HKCIEPHMEHTA,
OPAaKTUKyMa U Y4eOHO-MCCIIE0BATENbCKOM W NPOEKTHOW MAESITEIBHOCTH C HCIOJIb30BAaHUEM H3MEPUTEIBHBIX
YCTPOMCTB U 1a00OpaTOPHOTO 000PYIOBAHUS;

pemath pacyéTHHIC 3a/la4dl C SIBHO 3aJJaHHOW M HESBHO 3aJlaHHOW (PM3MYECKON MOJENbIO: Ha OCHOBAHWHU aHAIN3a
yCIIOBHs BBIOMpaTh (PU3MUECKUE MOJENHW, OTBEYAIOIIME TPEOOBAHUSAM 3aJayd, NMPUMEHSTh (POPMYJIbI, 3aKOHBI,
3aKOHOMEPHOCTH U MOCTYNAThl (PU3UUYECKUX TEOPU MTPHU UCTIONb30BAHUHM MaTEMaTHYECKIX METOJIOB PELICHU 3aad,
IPOBOJUTH Pacdy€Thl HA OCHOBAHUU MMEIOLIUXCS JaHHBIX, aHAIU3UPOBATh PE3YJbTaThl U KOPPEKTUPOBATH METO/IbI
pelIeHus C YYETOM MOJTYYEHHBIX PE3YNIbTATOB;

penaTh KaueCTBEHHbIE 337aud, TPEOYyIOIIMe NMPUMEHEHUs 3HAHUW M3 Pa3HbIX Pa3lesioB Kypca (U3MKH, a TaKxKe
UHTETpallMi 3HAHUM W3 JIPYTUX MPEIMETOB €CTECTBEHHO-HAYYHOr'O LIMKJIA: BBICTPAWBATh JIOTMUECKYIO LEMOUYKY
paccyXeHUI ¢ ONOPOH Ha U3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBICHUS;

UCIOJIb30BaTh TEOPETUUYECKNE 3HAHUSA U1 OOBSICHEHUSI OCHOBHBIX MPHUHIIUIIOB PA0OTHI U3MEPUTEIBHBIX PUOOPOB,
TEXHUYECKUX YCTPOMCTB M TEXHOJIOTMUYECKHUX MTPOLIECCOB;

MPUBOIUTH TPUMEPHl BKJIAJa POCCHICKUX W 3apyOekHBIX YUYEHBIX-(PU3NKOB B Pa3BUTHE HAYKH, B OOBSICHEHHE
IPOLIECCOB OKPYKAIOLIETO MHUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

aHAJIM3UPOBATh U OLICHUBATh MOCIEACTBHS OBITOBOM M MPOU3BOACTBEHHOM JIEATEIHHOCTH UYEJIOBEKa, CBSA3aHHOU C
(U3HMUECKUMHU TPOLECCaMU, C TO3ULUN 3KOJIOTMYECKOW O€30MacCHOCTH, MPEACTaBICHUH O palMOHAIBHOM
MPUPOJONOIb30BAHUM, & TAKXKE Pa3yMHOM MCHOJB30BAHUM JTOCTHXKEHHM HAYKH M TEXHOJIOTMH IS JAalIbHEUILIEro
Pa3BUTHUS YETIOBEUECKOTO O0IIEeCTRA,;

MPUMEHATh pa3IMYHbIe CMOCOOBl paboThl ¢ uHGOpMaruel (U3NYECKOTO COJEpkKaHUS C HCIOIh30BAHUEM
COBPEMEHHBIX HMH(POPMAIMOHHBIX TEXHOJOTHM, MpH 53TOM HCIOJIb30BaTh COBPEMEHHbIE HH()OPMAIIMOHHBIE
TEXHOJIOTUM JJIA TIOMCKA, MepepadOTKM W TNpenbsBICHUS Yy4eOHOM M HAy4dyHO-MONYJspHON uH(OpManuu,
CTPYKTYpUPOBAaHUSA W UWHTEpIpeTanud HWHDOpMauu, TMMOTYyYSeHHONH W3 PAa3IUYHBIX HCTOYHUKOB, KPUTHUECKH
aHAJIM3UPOBATH MOJIYYaeMyto HH()OPMALIHIO U OLIEHUBATh €€ TOCTOBEPHOCTh KaK HA OCHOBE UMEIOLINXCS 3HAHUMU, TaK
¥ Ha OCHOBE aHaJM3a UCTOYHHKA UHPOpMAIIHH;



MIPOSIBJISITh OPTaHU3AIMOHHBIE W TI03HABATEIBHBIC YMEHHUS CAMOCTOSITEIHLHOTO TMPHOOPETEHUS HOBBIX 3HAHWKA B
IIPOIIECCE BBITIOJHEHUS TIPOSKTHBIX M YIeOHO-HCCIIET0BATEIBCKUX PaboT;

paboTaTh B TPYIIE ¢ UCTIOJHCHUEM PAa3IMYHBIX COIMAIBHBIX POJICH, TUIAHUPOBATH pa0dOTy TPYMIBI, PAlHOHATBHO
pacnpenensiaTh ACSITeIbHOCTh B HECTAaHIAPTHBIX CUTYAIUSAX, aJeKBAaTHO OIICHUBATh BKJIAJl KaXKIOTO W3 y4aCTHUKOB
TPYIIIBEI B pEIIEHNE PacCCMaTPUBAECMOU MPOOIIEMEI;

MIPOSIBJISITE MOTHBAIMIO K Oyaymied mpodeCCHOHATBHOU MEATeIbHOCTH MO CIEIHATBHOCTM (PH3UKO-TEXHUIECKOTO
npodus.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/m MPOrpaMMbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznea 1.HAYUHBII METO/I IO3HAHUS ITPUPO/IbI
. bubnuorexa [JOK
11 HayHBIi METOA MOSHAHMNS MPHPOLEL 0 https://m.edsoo.ru/f16b68d7
Hroro no pasneny 6
Paznen 2.MEXAHUKA
bubmuorexa [JOK
21 Kunematitka 10 1 https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
22 Aunamika 10 https://m.edsoo.ru/f16b68d7
N bubmuoreka [JOK
23 Cratika TBEpAOrO TENA > 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1 https://m.edsoo.ru/fL6b68d7
Hroro o pasneny 35
Pa3znen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
. bubnuorexa [JOK
1 1 1
3 OCHOBBI MOJIEKYJISIPHOKHHETHYECKON TEOPUHU 5 https://m.edso00.ru/f16b68d7
bu6mmoreka [IOK
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 1 https://m.edsoo.ru/FL6b68d7
3.3 ArperatHble cocTosiHUS BenecTBa. 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

epeXoIbl https://m.edsoo.ru/f16b68d7
Wroro no pazueny 49
Paznen 4.9JIEKTPOJIUHAMUKA
bu6mmoreka [IOK
41 Onextpreckoe noe 24 https://m.eds00.ru/f16b68d7
. . bubnmoreka [JOK
4.2 IToCTOSIHHBIN IEKTPUUYECKUI TOK 24 httos://m.edsoo.ru/fL6b68d7
bu6mmoreka [IOK
43 Toxi B pasmIIHEX cpesiax 0 https://m.edsoo0.ru/f16b68d7
Hroro no pazgeny 94
Paznen 5.0M3UYECKH TIPAKTUKYM
. bubnuorexa [JOK
>1 Dusiieckiit MpakTHiKyM 16 16 https://m.edsoo0.ru/f16b68d7
Hroro mo pazueny 16
bu6nmoreka [JOK
P 1
CICPEHOE BpeNA 0 https://m.eds00.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



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

11 KIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3aesioB U TeM nudpoBbIe
Ne n/m P Konrpoabnbsie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
Paznen 1.2JIEKTPOJIUHAMUKA
bu6mmoreka [IOK
11 Marmutioe roze 14 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
12 DJICKTPOMATHHTHAS HHYKIHA 13 2 https://m.edso0.ru/39859ef1
Htoro no pazneny 27
Pa3nea 2.KOJIEBAHUS U BOJIHbI
bubmuorexa [JOK
21 Mexareckue kosebais 10 https://m.eds00.ru/39859¢f1
bu6mmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUS 15 https://m.edsoo.ru/39859f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 2 bubnunoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bu6mmoreka [JOK
24 Onrika 25 1 https://m.eds00.ru/39859ef1
Hroro no paszneny 60
Pasnen 3.0CHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
bubmuorexa [JOK
31 Octoser CTO > 1 https://m.edso00.ru/39859¢ef1
Htoro mo pazneny 5



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

Pa3zgea 4. KBAHTOBASI ®PU3UKA

. bu6mmoreka [IOK
. - 1
1 KOpIYCKYIAPHO-BOMHOROK Ayami3t 1 https://m.eds00.ru/39859ef1
bubmuoreka [JOK
42 r3mica atoma > https://m.eds00.ru/39859ef1
43 ®du3nKa aTOMHOTO SApa U AIEMEHTapHbBIX 5 1 bubnmoreka [JOK
' YJaCTHII https://m.eds00.ru/39859¢f1
Htoro no paznemny 25
Pa3znea 5.9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU
bubmuoreka [JOK
5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12 https://m.edsoo.ru/39859f1
Htoro no paznemny 12
Paznen 6.OM3NYECKHUM MPAKTUKYM
. bubmuorexa [JOK
61 DUSHIECKHH MpaKTHIKYM 16 16 https://m.eds00.ru/39859¢f1
Hroro mo pazueny 16
Pa3nen 7.0 BOBIIAIOIIEE IOBTOPEHUE
Cucremarusanus 1 00001eHne
71 IPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuoreka [IOK
' NeATeTLHOCTH, MPUOOPETEHHOTO TIPU https://m.edso00.ru/39859ef1
u3ydyeHuu kypea ¢puszuku 10 — 11 kmaccos
Hroro no pazgeny 15
bu6mmorexa [IOK
PesepsHOE Bpems 10 https://m.edsoo.ru/39859f1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 8 16



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
N KoumnuecTBo yacos DJIeKTPOHHBIE Meranpeam
- Hata uuppoBbIe eTHBbIe
n/  Tema ypoka Bc  Konrpouabusie IIpakrunyeckue
U3ydeHusi  oOpa3oBaTe/IbHbIE pe3yJbTat
I ero  padoTbl padoThI
pecypcsbl bl OCBOEHUSI
pa3neia
®uznka —
dbyHIaMeHTallbHAs HayKa 1 bubmmorexa [JOK
https://m.edsoo.ru/1beef346
0 MpUpoe
Hayunsblii MeTOI 1.11
MO3HAHUSA U METO/IbI 1 bu6mmoreka [IOK
HUCCIEO0BAHUI https://m.edsoo.ru/3a7fde29
buznyecKux sIBICHUN
DKCIIEPUMEHT U TEOpHS B 1.1.1,11.2
Ipolecce Mo3HaHus 1 bubnnorexa [JOK
npupoasl. HaGmonenue u https://m.edso0.ru/34c49931
9KCIIEPUMEHT B (pr3uKe
CrocoObl 3MepeHHs 1 bubnunoreka [IOK 112,123
(UBUYECKUX BETUYUH https://m.edsoo.ru/ca2def03
AOcomrorHas 1 1.2.3,1.3.1,
OTHOCHTEJIbHAS L bubnuoreka [IOK 2.12
MOTPEUIHOCTH U3MEPEHUIN https://m.edsoo.ru/7f18fda3
(GUBUYECKUX BETUYUH
MopenupoBaHue B 1.2.3,1.3.1,
¢usuke. Posb u MecTo L buGmuoreka [IOK 2.12

¢buzuku B popMHUpOBaHUHI
COBPEMEHHON HAyYHOU

https://m.edsoo.ru/eabbded1



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

KapTUHBI MUDA, B
MPaKTUYECKOU
JESITEIbHOCTH JIIOJICH

MexaHudeckoe
nemxkenne. Cucrema
OTCYETA.
OTHOCHUTENBHOCTD
MEXaHHYECKOI0
nBwxeHud. [psimas u
oOpaTHas 3a1auu
MEXaHUKH
Pannyc-Bexkrop
MaTepUaIbHON TOYKH, €ro
MPOEKIIMU HA OCH
KoopauHat. TpaekTopus.

[Tepemenienne. CKOpOCTb.

Hx mpoeknuu Ha ocH
KOOpIuHAT

PaBHOMEpHOE
IPSAMOJIMHENHOE
neuxenue. ['papuueckoe
OIHMCaHUE PABHOMEPHOIO
IPSIMOJIMHEMHOTO
JBUKECHUS

bubmuorexa [JOK
https://m.edsoo.ru/e9a52f02

bubmuoreka [JOK
https://m.edsoo.ru/30a108a5

bu6mmoreka [JOK
https://m.edsoo.ru/89ba7190

111,113,
131,212,

111,113,
131,212,

112,123,
3.3

10

11

CrnoxxeHue nepeMeIieHni
U ckopocrei. Pemenne
3aja4

HepasHomepHoe
JBIDKeHUE. MTHOBEHHas

bubmuoreka [JOK
https://m.edsoo.ru/761d18aa

bu6mmorekxa [IOK
https://m.edsoo.ru/a99549a7

112,123,
3.3

112,123,
1.3.1,33



https://m.edsoo.ru/e9a52f02
https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7

CKOpOCTb. Y CKOpEHHE.
[Ipamonuneitnoe
JBY)KEHUE C TIOCTOSHHBIM
YCKOpEHUEM

I'paduueckoe onucanme 1.1.2,1.2.3,
19 IPSMOJIMHEHHOTO Bubnuoreka [TOK 131,33

IBWKEHUS C TOCTOSHHBIM https://m.edsoo.ru/b7560bbf

YCKOpPEHUEM

CB00OOHOE TT1aIEHHE. 1.1.2,1.2.3,

Yckopenue cBOOOIHOTO 1.3.1,3.3
13 MaJicHus. 3aBUCUMOCTh bubmuoreka [JOK

KOOPJIMHAT, CKOPOCTH, https://m.edso0.ru/f738109c

YCKOpPEHUS OT BPEMEHH U

ux rpaduKu

JIBmkeHue Tena, 1.1.2,1.2.3,
14 OpOIIIEHHOTO TIOJT YTIIOM K bubmmorexa [JOK 1.3.1,3.3

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

TOPU3OHTY

KpusonnHuelinoe

JBUKeHueE. [[BrxkeHue 1o

OKPYKHOCTH. YTJIOBas U
15 JIMHENHas CKOPOCTb. bubmorexa HOK

https://m.edsoo.ru/33196fbe

[Tepuon u yactoTa.

LlenTpOocTpeMuTenbHOE U

MOJTHOE YCKOpPEHHUe
16 Koumponvnas paboma no bu6mmorexa [IOK 1.2.3,3.1.1,

meme "Kunemamuka" https://m.edso00.ru/1242f32e 3.2.2

[Tepserif 3akon HproToHa. 1.1.2,1.2.3,
17 WNHueprimanbHble CHCTEMBI bubmorexa [IOK 1.3.1, 3.3

orcuéra. [TpuHmn

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



https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64

OTHOCHUTCIIBHOCTHU

lanunes.
Hewunepnuanbhbie
CHCTEMBI OTCUETa
Cuna. 1.1.2,1.2.3,
18 PaBHOIEHCTBYOIAS CHJIA. Bubnuoreka [IOK 131,33
Bropoii 3akon HerotoHa. https://m.edso00.ru/141d3837
Macca
19 Bsaumoneiictsue Teil. bu6mmoreka [JOK 1.1.2,1.2.3,
Tperuii 3akon HeroToHa https://m.edsoo.ru/57dba505 1.3.1, 3.3
[TpuHIMI CyTIepIO3UIINH
20 cuil. Pemrenue 3aa4 Ha bubmuoreka [JOK
IIPUMEHEHHE 3aKOHOB https://m.edsoo.ru/bdf997fb
HrroToHa
3aKOH BCEMHUPHOIO 1.1.2,1.2.3,
TATOTEHUS. 1.3.1, 3.3
21 OKBHUBaJCHTHOCTH bubmotexa [JOK
. https://m.edsoo.ru/9aba2b0a
TPaBUTAMOHHON U
WHEPTHOU MaccChl
Cuna TsHKeCcTH U
22 YCKOpeHHue CBOOOIHOTO bubmmorexa [TOK
https://m.eds00.ru/22757f26
MaJcHUs
JIBrm>keHre HeOECHBIX Tell 1.1.2,1.2.3,
U UX UCKYCCTBEHHBIX 1.3.1, 3.3
23 cnyTHUKOB. IlepBas Bubmmorexa LIOK
https://m.edsoo.ru/11abfa0a
KOCMHUYECKasi CKOPOCTb.
3akonsl Kemnepa
24 Cuuna ynpyroctu. 3aKoH bubnuotexa [JOK

I'yka. Bec Tena

https://m.edsoo.ru/0ae2cd84



https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
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Cuna tpenus. llpupona u
BU/IBI CHJT TPEHUSI.

bubmuorexa [JOK

25 JIBY>KeHUE B )KUAKOCTH U https://m.edsoo.ru/1fa86499h
rasze ¢ yuéToM CHJIbI ttps://m.edso0.ru/2ch29676
COTIPOTHBIICHHUSI CPEIBI
JlaBnenue. 1.1.2,1.2.3,
26 ['uppocraTudeckoe bubmuorexa [JOK 1.3.1, 3.3
nasneHue. Cuia https://m.edsoo.ru/a28aa7ad
Apxumena
AOCOJIIOTHO TBEPI0€
teno. [locTtynarensHoe u bubmmorexa [IOK
21 BpaIaTeIbHOS JBUKEHUE bubmmorexa [JOK
https://m.edso00.ru/2b95d57e
TBEPJIOTO TeJIa
MoMEeHT CuJIbI
28 OTHOCHUTEIIEHO OCH bubmmorexa [JOK
https://m.eds00.ru/653d3459
BpaieHus. [lneqo cuibl
CroxeHune cul, 1.1.2,1.2.3,
MPUIOKEHHBIX K 1.3.1, 3.3
29 TBEpAOMY Temdy. LlenTp bu6nuorexa [IOK
TSDKECTH TeJa. Y CI0BUSA https://m.edsoo.ru/9aa79a7d
PaBHOBECHS TBEPJIOTO
Tena. Buasl paBHOBecHs
30 Permrere sanad bubmuoreka [JOK 1.2.3,3.1.1,
https://m.edsoo.ru/dclcaac0 3.2.2
Koumponvnas paboma no 1.2.3,3.1.1,
31 meme "[lunamuxa. bubmmoreka [IOK 3.2.2
Cmamuxa meep0oozo https://m.edsoo.ru/9f5a574c
mena"
32 NmMnynbc maTepranbHON bubnuorexa [IOK



https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/a28aa7ad
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TOYKH, CHCTEMBI
MaTepHaIbHBIX TOYCK.
LleHTp Macc CUCTEMBI
MaTepHaIbHBIX TOYCK.
Teopema 0 IBUKEHUU
LIEHTpa Macc

https://m.edsoo.ru/4bb8294b

NMrtynbC cItbl 1 1.1.2,1.2.3,
M3MEHEHUE UMITYJIbCa 1.3.1, 3.3
33 Tesa. 3aKOH COXPaHEHUS Bubmorexa LIOK
https://m.edsoo.ru/13f0a221
uMmnynsca. PeaktuBHoe
JIBUKCHHE
MowmeHT uMmItynbsca
MaTepuaibHOU TOYKH.
34 [IpencraBnenue o bubnnoreka [JOK
COXpaHEHUU MOMEHTA https://m.edso00.ru/d6532eb9
UMITYJIbCa B IICHTPATBHBIX
TOJISIX
35 Permere 3aas bubmmoreka [JOK 1.2.3,3.1.1,
https://m.edso0.ru/f7706d63 3.2.2
Pabota cuibl Ha MajoM H
HA KOHCYHOM
36 NEPEMELICHUH. bubnnorexa [JOK
['paduyeckoe https://m.eds00.ru/913974c7
npecTaBiIeHne paboThI
CUJIBI. MOIIHOCTH CHITBI
Kunernaeckas sHeprus. 1.1.2,1.2.3,
37 Teopema 06 U3MEHEHUH bubnuoreka [JOK 1.3.1,33

KHHETHISCKOU OHCPIrun
MaTepHaHLHOﬁ TOYKH

https://m.edsoo.ru/9a5e2e74



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

38

39

40

41

42

43

ITorennmanpHbIC 1
HEIIOTCHIINAJIbHBIE CUJIBI.
[ToreHimanpHas 3HEPrUsl.
Btopast kocMuueckast
CKOpPOCTh

Tperbs kocMuyecKas
ckopocThb. CBsi3b pabOTEI
HENOTCHUUAJIBHBIX CHJI C
U3MEHEHUEM
MEXAHUYECKOHN SHEPTUU
CUCTEMBI TeJl. 3aKOH
COXpaHEHUs
MEXaHUYECKON IHEPTUn

VYupyrue u Heynpyrue
CTOJIKHOBEHHUS.

VpaBHenue beprymm s
HJeaILHON KUJIKOCTU

Koumponvnas paboma no
meme "3axonwi
coxpaneHus 8 mexanuke"

Pa3BuTue npencraBineHui
O NPUPOJE TEILIOTHI.
OcHOBHBIE TIOJIOKEHUS
MKT. duddyzus.
bpoyHoBckoe nBuxeHue

CtpoeHue ra3o00pa3HbIX,
KHUJIKUX U TBEPJBIX TEIL.
XapakTtep JBKEHUS U
B3aUMO/ICHCTBUS YaCTHI]

bubmuoreka [JOK
https://m.edsoo.ru/554bafcc

bubmuoreka [JOK
https://m.edsoo.ru/f57b4e01

bubmuoreka [JOK
https://m.edsoo.ru/f30f43b6

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

bu6mmorexa [IOK
https://m.edsoo.ru/b0a4445f

bu6mmoreka [IOK
https://m.edsoo.ru/c44d02e2

1.1.2,1.2.3,
131,33

1.2.3,3.1.1,
3.2.2

112,123,
131,33



https://m.edsoo.ru/554bafcc
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BC€IICCTBA

Macca u pazmepsl 1.1.2,1.2.3,
44 MOJIEKYJI (ATOMOB). bubmuoreka [JOK 131,33
KonmuectBo BemiecTna. https://m.edsoo.ru/c5b72ab7
[TocTostnnas ABoraapo
Temneparypa. TemioBoe
45 asHosecue. [lIkamna bubmorexa [IOK
p ' https://m.eds00.ru/0070d493
Ienascus
46 Peltterite 3anad bubmmoreka [JOK 1.2.3,3.1.1,
A https://m.edsoo.ru/1531aba5 3.2.2
47 Wneanpnsriii ra3. ['a3oBbIe bubmuoreka [JOK
3aKOHBI https://m.edsoo.ru/1deb2367
YpaBuenue MeHieneena-
48 Knaneiipona. Pemrenue bubmorexa LIOK
poHa. https://m.edso0o.ru/8d12c328
3ama4
AOcomrorHas Eub 1OK 1.1.2,1.2.3,
HOJIMOTEKA
49 TeMIEpaTypa. 3aKOH https://m.edsoo.ru/14e02d1f 13.1,33
JlanbToHa
H3omponeccel B
50 HJIeaIbHOM rase ¢ bu6mmorexa [IOK
MHOCTOSIHHBIM https://m.edso0.ru/68878d51
KOJIMYECTBOM BEIIECTBA
I'paduueckoe 1.1.2,1.2.3,
51 IIPEJICTaBICHNE bubnnoreka [JOK 131,33
M30IIPOLIECCOB: U30TEPMA, https://m.edso00.ru/1344327b
u30xo0pa, n3obapa
59 OcHOBHOE ypaBHEHHE bubnuotexa [JOK

MKT

https://m.edsoo.ru/c8094721



https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/c8094721

53

Pemenue 3amau

bubmuoreka [JOK
https://m.edso0o.ru/10265a05

1.2.3,3.1.1,
3.2.2

54

55

CBsi3b a0COTIOTHOM
TEeMITepaTypbl
TEPMOJIMHAMUYECKOMN
CHUCTEMBI CO CpeaHen
KMHETUYECKOUN YHEepTruei
MOCTYIATEIbHOT O
TEIJIOBOTO ABUKEHUS €€
YacTUIL

O06o0061IEHNE U

cucTeMaru3anus 3HaHuil
o teme "OcHoBsl MKT"

https://m.edsoo.ru/c38af875

bubmuoreka [JOK
https://m.edsoo.ru/09d12fd8

1.1.2,1.2.3,
1.3.1,33

1.2.3,3.1.1,
3.2.2

56

57

58

Koumponvnas paboma no
meme "Ocnosvt MKT"

TepMoauHamuueckast
cucreMa. 3a/laHue
BHEIIHUX YCIIOBHM JJIsI
T/ cuctemsl. BHemnHue u
BHYTPEHHUE MTapaMETPBI.
ITapametpsr T/ cuctembl
KaK CpelHUE 3HAYCHUS
BEJIMYMH, OMUCHIBAIOIINX
€€ Ha MUKPOCKOIIMYECKOM
YpPOBHE

Hynesoe nauano
TEPMOJNHAMUKH.
Camonpoun3BoJibHas
penakcauusa T/l cucrembl

bubmuoreka [JOK
https://m.edsoo.ru/13adad59

bu6mmorexa [IOK
https://m.edsoo.ru/5f8d38a3

bu6mmoreka [IOK
https://m.edsoo.ru/8ec512f0

1.2.3,3.1.1,
3.2.2

112,123,
131,33



https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c38af875
https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/5f8d38a3
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K TCIIJIOBOMY PABHOBCCHIO

59

60

61

62

63

64

65

Mogenp uieanbHOro rasa
B TEPMOJAMHAMUKE.
VYcnoBus IPUMEHUMOCTH
9TOU MOJEIN

YpaBuenue Menpeneena-
Knaneiipona u
BBIPOKECHHE IS
BHYTPEHHEHN HEPrUun

Beipaxenue nis
BHYTPEHHEHN 3HEpruu
OJIHOATOMHOT'O
HCaJIbHOIO rasa.
KBa3ucrarnueckne n
HECTATUYECKHUE TTPOLIECCHI

DnemeHTapHas paboTa B
TEPMOJMHAMHUKE.
Brruucnenue paboTs 1o
rpaduky npoiecca Ha pV-
JIuarpaMme
Temonepenaya Kak
Croco0 U3MEHEHUs
BHYTpeHHe# 3Heprun T/
CUCTEMBI 0€3 COBEpILIEHUs
paboThl

KonBekius,
TETJIOTIPOBOHOCTb,
U3IIy9CHUE

KoauuecTBO TEMIOTHI.

bu6mmoreka [JOK
https://m.edso00.ru/29355001

bu6mmoreka [JOK
https://m.edsoo.ru/bal178d0

bubmuoreka [JOK
https://m.edsoo.ru/ac5cacl5

bu6mmoreka [JOK
https://m.edsoo.ru/741d5738

bu6mmoreka [JOK
https://m.edsoo.ru/3d734561

bubmuoreka [JOK
https://m.edsoo.ru/157b54cd

bu6mmnoreka [JOK

1.1.2,1.2.3,
131,33

112,123,
1.3.1,33



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

TenmoéMKOCTh Tela.

VY nenpHas U MOJIApHAs
TEMI0EMKOCTH BEILIECTBA.
V nenpHas TeILioTa
CropaHus TOTUIMBA

Pacuét xoinmuectBa

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

66 TEIUIOTHI TIPU bubmoreia OK
P https://m.edsoo.ru/1db5ad4e
TerIoneperaye
[Toustue 06 aguadaTHOM Eub 1OK 1.1.2,1.2.3,
_ HOJIMOTEKa
67 nporecce. [lepBriii 3aK0H httos://m.edsoo.ru/d8098824 1.3.1,3.3
TEPMOUHAMUKHU
KonnyecTBo TEIIOTHI U
paboTta Kak Mepsbl bubnnoreka [JOK
68 .
WU3MEHEHUS BHYTPEHHEN https://m.edsoo.ru/b047alcd
sHepruu T/] cucremsl
Bropoii 3akon 1.1.2,1.2.3,
TEPMOJIUHAMUKH ISt 1.3.1, 3.3
PaBHOBECHBIX H
69 HEPaBHOBECHBIX bubmotexa [JOK
p https://m.edsoo.ru/c6f4f464
MIPOIIECCOB.
Heob6patumoctsb
MPUPOIHBIX MPOIIECCOB
20 [TpuHnune! AecTBUA bu6mmoreka [JOK
ternoBbIx MaruH. KITJT https://m.edso0.ru/2e945513
71 MakcumanbHOE 3HaUeHUE bubnmoreka [JOK
KITA. Huxn Kapnao https://m.edsoo.ru/fe3857b9
79 PerlieHie 3a1a4 bubmmoreka [JOK 1.2.3,3.1.1,
o https://m.edsoo.ru/b3efal8b 3.2.2



https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/b3efa18b

DKOJIOTUUYECKUE ACIIEKTHI
KCIIOJIB30BAHUS TEILIOBBIX

73 purareneil. Termiosoe Eubmorexa ITOK
a ’ https://m.edso0.ru/9867aaa7
3arpsi3HEHUE
OKPY’KAIOIIIECH CpeIb
74 Perlteriie 3a1a1 bubnmoreka [JOK 1.2.3,3.1.1,
A https://m.edsoo0.ru/c8c70432 3.2.2
O000mmenne u 1.2.3,3.1.1,
cUCTEMAaTH3allis 3HAHUH 3.2.2
75 [0 TeMe bubnmoreka [JOK
. https://m.edsoo.ru/28d62b3f
TepmonnHamuka.
TenmoBbie MamuHb"
KoHnTponpHas padora 1o 1.2.3,3.1.1,
76 teme "TepMoauHaMuKa Eubmiorexa OK 3.2.2
pMoa . https://m.edso00.ru/1b6e26¢5 o
TeruioBble MATUHEBI
[TapoobpazoBanue u
koHaeHcanusa. Ucnapenue
77 u KIfHGHH: Y eJ‘IBH:ﬂ Eubmiorexa OK
e https://m.edsoo.ru/6f8e6777
TEIUIoTa
napooOpa3zoBaHus
Hacrimennsie u 1.1.2,1.2.3,
HEHACHIIIICHHBIC TTAPHI. 1.3.1,3.3
KauectBennasn
3aBUCUMOCTD IDIOTHOCTHA
bu6mmorexa [IOK
78 W IABJICHUS HACBIIIIEHHOIO

rapa OT TeMITepaTyphbl, UX
HE3aBUCUMOCTH OT
00BEMa HACKIILIEHHOTO
napa. 3aBUCUMOCTh

https://m.edsoo.ru/f5c17d02



https://m.edsoo.ru/9867aaa7
https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02

TEMIIepaTyphl KAIIEHUS OT
JaBJICHUS B )KUIKOCTU

BnaxnocTs Bo3ayXa.
AOcomtoTHas 1

bu6mmoreka [JOK

7
9 OTHOCHUTEIIbHAS https://m.edsoo.ru/30ebbb79
BIIQKHOCTH
80 Peltiere sanat bubnuoreka [JOK 1.2.3,3.1.1,
A https://m.eds00.ru/18e95ff3 3.2.2
TBépnoe Teo. 1.1.2,1.2.3,
Kpucrammaeckue u 1.3.1, 3.3
81 amopdHbIe TeIa bubmorexa HOK
p Co https://m.edso00.ru/20a88a03
AHH30TPOIHUS CBOMCTB
KPUCTALJIOB
IInaBnenue u
82 KpUCTAJUTU3AIIHS. bubnnoreka [JOK
Y enpHas TemiaoTa https://m.edsoo.ru/6ee91e9f
riaBnenus. Cyomumanus
Hedopmaruu TBEpIOTO 1.12,1.2.3,
Teaa. PacTsokeHue u 1.3.1, 3.3
83 cxarue. Casur. Moayib bubmmorexa [TOK
- ABHT. VIOAY https://m.edsoo.ru/dalaab10
FOwnra. IIpenen ympyrux
nedopmaruit
TennoBoe pacmupeHue 1.1.2,1.2.3,
SKUIKOCTEN U TBEPABIX 1.3.1, 3.3
84 Tenﬂ Amnra MOHI/ISII)\/;H bubmmorexa [TOK
’ P . https://m.edso0o.ru/7ba5edf2
TEIUIOBBIX KOIEeOaHUit
YaCTHI] BELIECTBA
85 [IpeoOpazoBanue 3HEPruu bubnuoreka [JOK

B (ha30BBIX MEpexoax

https://m.eds00.ru/97a0672f



https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/97a0672f

YpaBHEHHE TEIIOBOTO

bubmuoreka [JOK

86 Oaanca https://m.edsoo.ru/ab1521fb
87 Permere 3aau bubnuoreka [JOK 1.2.3,3.1.1,
https://m.edso0.ru/8ab7f40d 3.2.2
IToBepxHOCTHOE
HATSDKCHUE.
Kamwsipasie sBiieHwus.
88 Jlasnenue nox bu6mmoreka [JOK
N https://m.edsoo.ru/b42f1f97
WUCKPUBJICHHON
MOBEPXHOCTHIO KHUIKOCTH.
®opmyna Jlamnaca
O06o0061IEHNE U 1.2.3,3.1.1,
CHCTeMaTH3aIrs 3HaHUI 3.2.2
89 1o Teme "ArperatrHsie Bubmmorexa LIOK
https://m.eds00.ru/0b52575c
COCTOSIHHS BEIIICCTBA.
®dazoBble Iepexos"
Koumponvnas paboma no 1.2.3,3.1.1,
90 meme "Aepecamuule bu6nuorexa [IOK 3.2.2
COCMOSIHUSL Bellecmad. https://m.edsoo.ru/7dc2a739
Da3zosvle nepexoovt”
DneKTpu3anus Ten 1 e€ 1.1.2,1.2.3,
MIPOSIBIICHUSI. 1.3.1, 3.3
DNeKTpUYecKUil 3apsi.
91 JIBa BUIa DIIEKTPUUICCKUX bubmmorexa [IOK
https://m.edsoo.ru/1aff445f
3apsiaoB. [IpoBoaHMKH,
JTUDJICKTPUKH U
MOJTYTIPOBOTHUKU
92 DIeMeHTapHBII bu6mmoreka [JOK 1.1.2,1.2.3,
SIEKTPUYCSCKUH 3apsiI. https://m.edsoo.ru/f49afd24 1.3.1,3.3



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

3aKOH COXpaHEHHUs
JIEKTPUYECKOTO 3apsa

B3anmoneiictBue
93 3apsnoB. ToueuHsle bubmmorexa [IOK
DAIOB- https://m.eds00.ru/445b7746
3apsael. 3akoH Kynona
bu6mmoreka [JOK 1.2.3,3.1.1,
94 Pemenue 3agaa https://m.edsoo.ru/6b87ec5ah 3.2.2
ttps://m.edsoo.ru/08fc19bc
Dnekrpuueckoe nojie. Ero
95 cHeTBIE HA bubmuoreka [JOK
a https://m.edsoo.ru/05c6bfal
IIEKTPUYCSCKUE 3aPSIIbI
Hanpsxéanocts 1.1.2,1.2.3,
3JIEKTPUYECKOTO TTOJIA. 1.3.1, 3.3
[TpoOuelii 3apsan. Jluauu
96 H:n }I)KéHHOI?JTfl bubmorexa OK
p https://m.edsoo.ru/3dac6957
AIEKTPUUYECKOTO TOJIS.
OnHopoaHoe
IIEKTPUIECKOE TT0JIC
INoTeHIIMAaTBLHOCTD
AIEKTPOCTATUYECKOTO
97 nossi. Paznocts Bubmmorexa LIOK
' https://m.eds00.ru/80021447
[IOTEHIINAIOB 1
HaTpsDKEHUE
[ToTenuanpHas SHEPTHSI
3apsjia B
08 AIEKTPOCTATUYECKOM bubnmorexa [JOK

none. IloreHnman
AJIEKTPOCTATHIECKOTO
IOJIST

https://m.edsoo.ru/af5fa389



https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/05c6bfa1
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CBs13b HaPSKEHHOCTU

112,123,

IOJISI K PA3HOCTH 1.3.1, 3.3
99 MMOTEHIIMAIOB ISt bubmmorexa HOK
1 a https://m.eds00.ru/df7a6838
3JIEKTPOCTATHYECKOTO
IOJIST
100 [Ipunnun cynepnosunuu bubmuorexa [IOK
AJIEKTPUYECKUX TOJIEH https://m.edsoo.ru/Ocfe4a6c
bu6mmoreka [JOK 1.2.3,3.1.1,
101 Pemenue sanas https://m.eds00.ru/5a582263 3.2.2
[Tone ToueuHoro 3apsa.
102 = Ilose paBHOMEPHO bubmorexa [IOK
p 5 p https://m.edsoo.ru/b297b5c3
3apsKEHHOU cepbl
ITone paBHOMEPHO 1.1.2,1.2.3,
3apsHKEHHOTO M0 00bEMY 1.3.1, 3.3
103  mapa. [Toxe paBHOMEPHO bubmorexa HOK
pa- vp p . https://m.edsoo.ru/f7a665ee
3apsHKEHHON OECKOHEUHOU
IIOCKOCTH
IIpoBogHUKY B
104  MCKTPOCTATHYECKOM bubnnoreka [JOK
rmose. Y CcloBue https://m.edsoo.ru/32405eab
paBHOBECHS 3apsI0B
JudnexTpuku u 1.1.2,1.2.3,
MOJIYIIPOBOJJHUKH B bubnuotexa [JOK 131,33
105
ANEKTPOCTATUYECKOM https://m.edso00.ru/060ebab5
roJje
Konnencarop.
106 DIEeKTPOEMKOCTh bubnuorexa [JOK
KOHJIEHCATOPA. https://m.edso00.ru/845b4f73

ONeKTPOEMKOCTh



https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5
https://m.edsoo.ru/845b4f73

IJIOCKOI'0 KOHJCHCATOpa

[TapannensHOE Eu 1OK 1.1.2,1.2.3,
HOJINOTEKA
107 cocpumenue https://m.edsoo.ru/d11e8ce7 131,33
KOHJICHCATOPOB
ITocnenoBarensHOE Eu 1OK 1.1.2,1.2.3,
HOJINOTEKA
108 coepumenue https://m.eds00.ru/1€992920 131,33
KOHJICHCATOPOB
109 DHeprus 3apsHKEHHOTO bubmuoreka [JOK 1.1.2,1.2.3,
KOHJIEHCATOpa https://m.edsoo0.ru/73a34f18 1.3.1, 3.3
bubmuoreka [JOK 1.2.3,3.1.1,
110  Pemenue 3amau https://m.edsoo.ru/5fb2acb5h 3.2.2
ttps://m.edso0.ru/27434040
JIBroKeHHE 3apsyKCHHON
111  yacTHUBI B OZHOPOIHOM bubmmorexa LIOK
H FIHOPO https://m.edsoo.ru/8341d6ac
AIIEKTPUICCKOM T10JIe
1.2.3,3.1.1
112 P ' '
elIeHue 3a1a4 399
O6o061IEHNE U 1.2.3,3.1.1,
113 | CHoTeMaTH3AIMA 3HAHUN bubmmoreka [JOK 3.2.2
1o Teme "DIEeKTpUUECKoe https://m.eds00.ru/5752603f
mmone"
Koumponvnas paboma no 1.2.3,3.1.1,
114 meme "Dnexmpuueckoe bubmmorexa [TOK 3.2.2
B P https://m.edsoo.ru/cefe90e9 o
none
Cwuna Toka. [TocTostHHBIH
115 TOK. Y CIIOBUSA bubmuoreka [JOK

CYILECTBOBaHUS
MMOCTOSTHHOTO

https://m.edso00.ru/233311b5



https://m.edsoo.ru/d11e8ce7
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https://m.edsoo.ru/73a34f18
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https://m.edsoo.ru/27434040
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SJICKTPHUYCCKOI'0 TOKa

116 HUcroynuku Toka. bu6mmoreka [JOK 1.1.2,1.2.3,
Hanpsoxenne u O/1C https://m.edso0.ru/0839a115 1.3.1,33
3akon Oma I yJgacTka

117 enu SHeK: I/I‘I};IJKOC bubmmorexa LHOK
Het. p https://m.edsoo.ru/f14f251e
COTIPOTHBIICHUE
3aBUCUMOCTH 1.1.2,1.2.3,
COTIPOTHUBIICHUS 1.3.1, 3.3

118 OJIHOPOJTHOT'O bubmuoreka [JOK
MIPOBOJIHUKA OT €T0 https://m.edsoo.ru/95fcdf51
JUIMHBI U TUIOIIAAN
MOTIEPEYHOTO CEUCHUS
YeapHOE

119 COI;'I OTHUBIIEHHE bubmorexa HOK

p https://m.edso0.ru/437f8300
BelecTsa. Pemenne 3amau
ITocnenmoBsarensHOE,

1p0 | TapamnenkHoe, bubnnorexa [JOK
CMeEIIaHHOE COSIMHEHHUE https://m.edsoo.ru/236f7e07
MIPOBOJHHUKOB
Pacuér pa3zBeTBIEHHBIX Eub 1OK 1.1.2,1.2.3,

HOJIMOTEKA

121 . 1.3.1, 3.
SNCKTPHHECIHIX fetieH https://m.edso00.ru/1794cf37 31,33
[IpaBuna Kupxroga

bu6mmoreka [JOK 1.2.3,3.1.1,

122 Pemenme sanay https://m.edso0.ru/3881b469 3.2.2
PaGora snexkrpudeckoro

123 = Toka. 3akoH [[xoyns — bubmmorexa [TOK

' Y https://m.eds00.ru/a3605c5c
Jlenna
124  Pemeunne 3amau bu6mmorekxa [IOK 1.2.3,3.1.1,



https://m.edsoo.ru/0839a115
https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/95fcdf51
https://m.edsoo.ru/437f8300
https://m.edsoo.ru/236f7e07
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https://m.edsoo.ru/3881b469
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https://m.edso0.ru/6761bfOf 3.2.2
MomHOoCTb
125 ANEKTPUYECKOTO TOKA. bubnnoreka [JOK
TerioBas MOIITHOCTb, https://m.edsoo.ru/99750a6f
BBIJIETIsIEMAasi HA PE3UCTOpe
bubnuoreka [JOK 1.2.3,3.1.1,
126 Pemenue sanas https://m.edsoo.ru/eb72fc24 3.2.2
3J1C u BHyTpEeHHEE
127 cozlli 0TI/IB£§I/I6 bubmorexa HOK
P https://m.edsoo.ru/72d453af
HCTOYHHUKA TOKA
3akon Oma 18 ITOJIHOM Eub 1OK 1.1.2,1.2.3,
. nOIMoTeKa
128 (samcuyroi) . https://m.edsoo.ru/221f40fb 131,33
AJICKTPUYCCKOM 1IN
bu6mmoreka [JOK 1.2.3,3.1.1,
129 Pemenue sanas https://m.edso0.ru/35800679 3.2.2
130 MoiHOCTh HCTOUHHKA bu6mmorexa [IOK
TOKa https://m.edsoo.ru/a0ae51d8
bu6mmorexa [IOK
131 Koporkoe sambikanue https://m.edso0.ru/546f5632
132 Konzgencarop B nenu bubnnorexa [JOK 112,123,
IMOCTOSTHHOTO TOKa https://m.edso0.ru/35368f3e 1.3.1, 3.3
bu6mmoreka [JOK 1.2.3,3.1.1,
1 P
33 CHietme sajat https://m.edso0.ru/4410cef0 3.2.2
Pemenue 3amau no reme Eub 1OK 1.2.3,3.1.1,
" . HOIHOTEKA
134 HOCTOHHHHHV . https://m.edsoo.ru/a7340a29 322
ANEKTPUYECKUH TOK
135 Pemenue 3anau no teme bubnuoreka [JOK 1.2.3,3.1.1,
"TTocTOSTHHBIN https://m.edso0.ru/744261b8 3.2.2
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https://m.edsoo.ru/a0ae51d8
https://m.edsoo.ru/546f5632
https://m.edsoo.ru/35368f3e
https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/744261b8

ANEKTPUUECKUH TOK"

Pemenue 3amad 1o Teme Eu 1OK 123,311,
" . HOIHOTEKA
136 HOCTOXHHHHU | https://m.edsoo.ru/eb5d4687 322
AIIEKTPUIECKUI TOK
0O0001EeHuEe 1 1.2.3, 3.1.1,
137 cucTeMaru3anus 3HaHuil bu6mmoreka [JOK 3.2.2
1o TeMe "IlocTOsTHHEBIH https://m.edsoo.ru/bfd7a050
ANEKTPUIECKUHN TOK"
KoHTtposbHas padoTta mo 1.2.3,3.1.1,
138 = Teme "TlocToSHHBII bubmorexa HOK 3.2.2
. https://m.edsoo.ru/1885ddf1 o
AJICKTPUUCCKUN TOK
DneKTpuueckas 1.1.2,1.2.3,
MIPOBOJIUMOCTH 1.3.1, 3.3
139 ~ PASTMYHEIX BEIIECTE. bubmmoreka [JOK
DIIEKTPUUECKUI TOK B https://m.edsoo.ru/da794295
MeTaluIax.
CBepXmpoBOAUMOCTb
DNEeKTPUYECKUid TOK B
aCTBOpax M paciuiaBax
140 IB)J'ICKT EJ‘IHTOE 3aKOHBI bubmmorexa [TOK
p ’ https://m.edsoo.ru/4b423491
®Papanes s
AIIEKTPOJIHA3A
141 DNEKTPUYECKUN TOK B bubnuorexa [JOK
rasax. Ilmazma https://m.edso0.ru/92d92f76
DIIeKTPUUECKHUI TOK B Eub 1OK 1.1.2,1.2.3,
HOJINOTEKA
142 .B 1.3.1, 3.
BaKyyMme. BaKyyMmHbie https://m.eds00.ru/2E+160 31,33
puOopbI
143 = DnexTpudeckuii TOK B Bubmmorexa LIOK

https://m.edsoo.ru/ab61c660



https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/ab61c660

HOJIyTIPOBOJHUKAX

144

145

146

147

[TomynpoBOIHUKOBBIE
npuOOpEI

DuU3nYeCKui NMPaKTUKYM
no teme "N3mepenue
CHWJIBI TOKA U HaIPSHKEHUS
B L[ENIU MIOCTOSIHHOT'O TOKa
MIPU TIOMOIITY aHAJIOTOBBIX
1 I (POBBIX
HU3MEPUTEIIbHBIX
npuOopoB" unu
"3HaKOMCTBO C IUPPOBOI
nabopaTopueii 1o husuke.
[Tpumeps! u3mepeHus
bu3HYECKUX BEIUYUH MPU
MOMOIIIA KOMITbIOTEPHBIX
JATYNKOB"

Pu3nYeCcKu IPAKTUKYM
no teme "M3yueHue
HEPABHOMEPHOIO
JBUXKEHUS C LIETBIO
OnpeeIeHUs
MI'HOBEHHO ckopocTh"

Du3n4eCcKuil IPAKTUKYM
no teme "U3mepenue
YCKOPEHUS IPU
MPSIMOJIMHEHOM
PaBHOYCKOPEHHOM
JIBUKEHHUH 10 HAKJIOHHOU

bu6mmoreka [JOK

https://m.eds00.ru/83622200

bubmuoreka [JOK
https://m.edsoo.ru/5643ea56

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

bubmuoreka [JOK
https://m.edso0.ru/6960b6ef

113,121,
123,211,
3.1.1,3.2.2

113,121,
123,211,
311,322

113,121,
123,211,
3.1.1,32.2



https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef

148

149

150

IUIOCKOCTH" HIIN
"UccnenoBanue
3aBUCUMOCTH ITyTH OT
BpEMEHU MPHU
PaBHOYCKOPEHHOM
nBHKeHun"

DuU3nYECKU NMPAKTUKYM
o Teme "N3mepenne
YCKOpEHUs: CBOOOTHOTO
nagenus" win "U3zydyenue
JBIKEHUS TETa,
OpOIIEHHOTO
TOPU30HTAIILHO"

Ou3nyecKuil MPakKTUKyM
no teme "M3yuenue
JBUKEHUS TeJa 110
OKPYKHOCTH C
MTOCTOSIHHOW 110 MOJTYJIEO
CKOPOCTBIO" HIIH
"HccnenoBanue
3aBUCHUMOCTH IIEpHUOJIA
oOpalieHnss KOHUYECKOTro
MasiTHUKA OT €ro
napaMeTpos"”

Pu3n4ecKuil IPaKTUKYM
no teme "U3mepenue
PaBHOJICMCTBYIOIEH CUIIBI
MIpH IBHKEHUH OpycKa 1Mo
HAKJIOHHOH IIJTIOCKOCTH"

bubmuoreka [JOK
https://m.edsoo.ru/d1ea2402

bu6mmorexa [IOK
https://m.edsoo.ru/bcf53514

bu6mmorexa [IOK
https://m.edsoo.ru/0b34dh84

113,121,
123,211,
311,322

113,121,
123,211,
3.1.1,32.2

113,121,
123,211,
3.11,3.2.2



https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84

151

unu "lIpoBepka runoTessl
0 HE3aBUCUMOCTH
BPEMEHU JIBUKEHUS
Opycka 10 HaKJIOHHOH
IUIOCKOCTH Ha 33J]aHHOE
paccTosiHuE OT €ro
maccol"

DuU3NYECKU MPAKTUKYM
o teme "UccaeqoBanue
3aBHCHMOCTH CHUJI
YOPYTOCTH,
BO3HUKAIOIINX B MPYKUHE
U PE3MHOBOM 00pasIe, OT
ux nedopmanuu’ uim
"N3yueHne NBUKEHUS
CHCTEMBI TeJI, CBI3aHHBIX
HUTBIO, IEPEKUHYTON
yepe3 JErkuit 610k"

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

113,121,
123,211,
311,322

152

Pu3nYecKuil NPAKTUKYM
o teme "U3mepenue

K03 uLreHTa TpeHus 1no
BEJINYMHE YTJIOBOTO

ko3 dunenta
3aBucumoctu Frp(N)"
nmu "HUccnenoBanue
JBIDKEHUS OpycKa 1Mo
HAaKJIOHHOM TIOCKOCTH €
NepEMEHHBIM

K03 punreHToM TpeHus"

bu6mmoreka [JOK
https://m.edsoo.ru/b83b1607

113,121,
123,211,
311,322



https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607

win "N3yuenue
JBYDKEHUS IPy3a Ha Baly
¢ TpeHuem"

153

Pu3n4eCcKuil NPAKTUKYM
no teme "HccnenoBanue
YCJIOBUI paBHOBECHS
TBEPJIOTO TENA,
HMMEIOILIETO OCh
BpallleHus" Win
"KoHcTpynpoBanue
KPOHIITEMHOB U pacy€T
CHUJI YIIPYrOCTH" UITn

"N3y4yeHue ycTOHYMBOCTU

TBEPIOTO TENA,
MMEIOLIETO MIIOIAh
onopsI"

bubmuoreka [JOK
https://m.edsoo.ru/4a04f4f7

113,121,
123,211,
311,322

154

Pu3nYecKuil NPaAKTUKYM
no teme "U3mepenue
UMITyJIbCa Tejla 1Mo
TOPMO3HOMY IIyTH'" WJIN
"N3mepeHune CUIIbI TATH,
CKOPOCTH MOJENN
3JIEKTPOMOOWIIS U
MOIIIHOCTHU CUJIBI TATH"
iy "CpaBHeHue
M3MEHEHUs] UMITYyJIbca
TeJla ¢ UMITYJIbCOM CHJIBI"
w "Mccnenosanue
COXpaHEHHUs UMITyJIbCa

bu6mmoreka [JOK
https://m.edsoo.ru/856fb28e

113,121,
123,211,
311,322



https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e

155

156

IpHU yIIPyrom
B3auMOJICUCTBUN" WU
"U3mepenue
KHHETHYECKOU SHEPT U

T€J1a 110 TOPMO3HOMY
"

nyTH
DuU3nYECKU NMPAKTUKYM
o teme "N3ydenue
HU30TEPMUYECKOTO
mporecca
(peKOMEH1I0BaHO
WCIIOJIb30BaHUE

1 poBoii 1abopaTopun)”
win "M3yuenue
M30XOPHOTO Mporecca”
nin "U3yuenue
n300apHoro nporecca"
unn "[IpoBepka
YpaBHEHUS COCTOSIHUSA"
Pu3nYeCcKu IPAKTUKYM
o teme "U3mepenue
yAEIbHOU TEMI0EMKOCTH"
nmm "UccnenoBanue
Mpoliiecca OCThIBaHUS
BelllecTBa" Uiun
"UccnenoBanue
aaumabaTHOro mporecca’
wim "M3yuenue
B3aUMOCBSI3M SHEPTUU

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

bubmuoreka [JOK
https://m.edsoo.ru/2f2faab1

113,121,
123,211,
311,322

113,121,
123,211,
311,322



https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61

MEXMOJICKYJISIPHOTO
B3aMMOJICHCTBUSA U
TEeMITepaTypbl KUTICHHS
JKAIKOoCTENR"

157

158

Pu3n4eCcKuil IPAKTUKYM
no teme "NU3yuenue
3aKOHOMEPHOCTEM
WCTIApEeHUS KUJIKOCTE"
unu "U3mepenue
yII€TbHOM TEIIOTHI
TJIaBJICHUS JbAa" WIN
"N3y4yeHue cBOICTB
HaCBILIEHHBIX MapoB" WK
"N3mepenue abCOMIOTHOM
BJIQXKHOCTH BO3/1yXa U
OIIEHKa MAacChl IapoB B
nomenienun". 3mepenue
Ko Punenta
IIOBEPXHOCTHOT'O
HaATSDKEHUS

Pu3n4eCcKuil IPAKTUKYM
no Teme "Habmronenue
MIpEBpAICHUS SHEPTUN
3apsHKEHHOTO
KOHJIEHCATOpa B YHEPTHIO
W3JIy4eHHus cBeroauoaa’
niu "U3yuenne
MPOTEKAHUs TOKA B IIETIH,
cozepIKallein

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

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

113,121,
123,211,
311,322

113,121,
123,211,
311,322



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

159

KOH/JIeHCcaTop" WiH
"Pacnipenenenue
Pa3HOCTH MOTEHIIUAJIOB
(HampspKEeHMs ) TPy
MoCIeI0BaTeIbHOM
COCTUHEHUH
KOHJIEHCAaTOpOB"

DuU3NYECKU MPAKTUKYM
o teme "UccaeqoBanue
CMEIIaHHOTO COEIUHEHHS
pe3ucTopoB' uiu
"U3mepeHue yaeabpHOoro
COTIPOTHUBIICHUS
MIPOBOJIHUKOB" UITN
"UccneqoBanue
3aBHCHMOCTH CHJIBI TOKA
OT HANPSHKEHUS 1715
JIaMITHI HaKaJIMBaHUA"

113,121,
123,211,
311,322

bubmuoreka [JOK
https://m.edso0.ru/2b179d98

160

Pu3nYecKuil NPAKTUKYM
no teme "HabGmoenue
JJEeKTpon3a" Win
"N3mepenue 3apsaa
OJIHOBAJIECHTHOT'O MOHA"
w "Uccnenosanue
3aBHCHUMOCTH
COTIPOTUBIICHUS
TEPMOPE3UCTOPA OT
TeMneparypbl" win
"CHsTHE BONBT-aMIIEPHON

113,121,
123,211,
311,322

bu6mmoreka [JOK
https://m.edso0.ru/64b6e901



https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901

XapaKTepUCTHKHU Auoaa"

161

162

163

164

165

166

Pe3epBHBIii ypOK.
O0o061IeH e U
cucTeMaTu3aIus 3HaHui
o TeMme "Kunematnka"

Pe3epBHBIii ypOK.
0O0001eHEe 1
crucTeMaTu3alurs 3HaHUI
no teme "lunamuka"

PesepBHBIil ypoK.
O06o0061IEHNE U
CUCTEeMAaTH3alMsl 3HAHHUHA
no teme "Craruka
TBep0ro Tena

PesepBHBIil ypok.
O6o061eHne u
cucTeMaTtu3anus 3HaHUI
1o Teme "3aKOoHBI
COXpaHEHHUs B MeXaHHUKe"

PesepBHBIil ypOK.
O06o06mIeH e U
CHCTEeMAaTH3aIus 3HaHUH
1o Teme "OCHOBEI
MOJIEKYISIPHOKMHETUYECK
oi1 reopun"

PesepBHBIi ypOK.
0O000meHne n
CHCTEeMAaTH3aIus 3HaHUH
10 TEME

bu6mmoreka [JOK
https://m.edsoo.ru/ed017d93

bu6mmoreka [JOK
https://m.eds00.ru/3149956b

bubmuoreka [JOK
https://m.edsoo.ru/0f9752ac

bu6mmoreka [JOK
https://m.edsoo.ru/6c0df9cc

bu6mmoreka [JOK
https://m.edsoo.ru/de148976

bu6mmoreka [JOK
https://m.edsoo.ru/Obcc77cl

113,121,
1.2.3,1.3.1,
134,211,
311,322

113,121,
1.2.3,1.3.1,
134,211,
311,322

113,121,
1.2.3,1.3.1,
134,211,
3.1.1,3.2.2

113,121,
1.2.3,1.3.1,
134,211,
3.1.1,32.2

113,121,
1.2.3,1.3.1,
134,211,
311,322

113,121,
1.2.3,1.3.1,
134,211,
311,322



https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1

"TepMoAMHAMHUKA.
TennoBbie MaIuHbBL"
PesepBHbIii ypok. 1.1.3,1.2.1,
O000menue u 1.2.3,1.3.1,
167 CHCTEMATH3aLMs 3HAHUH 1 bubmuorexa [JOK 1.34,2.1.1,
o Teme "ArperaTHbie https://m.edsoo.ru/59ca5c91 3.1.1,3.2.2
COCTOSTHHS BEILIECTBA.
®dazoBkie epexoab"
PesepBHbIit ypok. 1.1.3,1.2.1,
O000menne u 1.2.3,1.3.1,
168  cucreMaTm3anys 3HAHUH 1 bubmorexa HOK 1.34,2.1.1,
https://m.edso0.ru/f2381c0c
1o TeMe "DJIEeKTPUUYECKOE 3.1.1,3.2.2
moje"
PesepBHbIii ypok. 1.1.3,1.2.1,
O000mmenue u 1.2.3,1.3.1,
169  cucreMaTm3zanus 3HAHUI 1 ]:tI:SSJ'I/I;I;f;;ES/I;cae 6dal 1.34,2.1.1,
o TeMe "IlocTOsTHHBIH 3.1.1,3.2.2
3JIEKTPUYECKUN TOK"
PesepBHbIit ypok. 1.1.3,1.2.1,
O6o061IEHNE U 1.2.3,1.3.1,
170  cucreMaTu3anys 3HAHUI 1 ngj;f:g;igﬁiﬂ 681d4 1.34,2.1.1,
o TeMe "Toku B 3.1.1,3.2.2
pa3nuMyHbIX cpenax”
OBIIEE KOJIMYECTBO 170 16

YACOB I10 ITPOIT'PAMME



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

11 KIIACC

KoanuecTBo 4acoB Mertanpeamer
Ne Jlara
JIeKTPOHHBbIEe HU(PPOBHIE HbIE
n/  Tema ypoka Bcer Kourpoabn IIpakTuueckue usyue
odpa3oBaTebHbIE PeCYpPChl pe3yJabTaThl
Il 0 ble padoTbl | padoThI HUA
OCBOCHHS
pa3neia

BsaumoneiictBue 1.1.2,1.2.3,

IOCTOSIHHBIX MAarHUTOB 1.3.1, 3.3

Y TIPOBOJTHUKOB C 1 bubnunoreka [JOK

TOKOM. MarautHoe https://m.edsoo.ru/487a8593

noxe. I mnoresa

Awmnepa

BekTop MaruuTHOM 1.1.2,1.2.3,

unaykuuu. [Tpunnumn 1.3.1, 3.3

CYIEepPHO3UINH 1 bubnuoreka [IOK

MarduTHBIX TTOJIEH. https://m.edsoo.ru/4clabcch

JIuHny MarHuTHOU

HHIYKITUH

MarauTtHoOe Hoie 1.1.2,1.2.3,

MPOBOJHUKA C TOKOM 1 bubmorexa [IOK 1.3.1, 3.3

POBOA ’ https://m.edso00.ru/d35d5262 R

OmneIT OpcTena

Cuna Amrmepa, eé 1.1.2,1.2.3,

HaIpaBJIEHHUE U 1 bubmmorexa [TOK 1.3.1, 3.3

p https://m.edso00.ru/26d9c5ba R
MOJIYJb
Pemerme 1a1a1 1 Bbu6anoreka [IOK 123,311,
. https://m.edsoo.ru/a37a0c21 3.2.2
[Ipumenenue 3aKoHa Eub 1OK 1.1.2,1.2.3,
HOIHOTEKA
Awumepa. 1 https://m.edsoo.ru/ad7718d7 131,33
DNeKTPOU3MEPUTENIbH



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7

bIe TIPUOOPHI

Cuna Jlopenna, eé 1.1.2,1.2.3,
HarpaBJieHUE U 1.3.1,3.3
7 MOAyJb. JIBrKeHUE bubmuorexka [JOK
3apsKEHHOW YaCTHUILIbI https://m.edsoo.ru/c97afaal
B OJIHOPOJHOM
MarHUTHOM II0JIE
8 PeleHIe 3a1as bubmuoreka [JOK 1.2.3,3.1.1,
a https://m.edso0.ru/504e98c7 3.2.2
bubmuorexa [JOK
9 Pabora cuet Jlopenna https://m.edsoo.ru/d518be4b
10 PellieHie 3a1a4 bubmuoreka [JOK 1.2.3,3.1.1,
A https://m.eds00.ru/93617bd9 3.2.2
MarauTtHoe IoJIe B
1 BELIECTBE. bubmuoreka [JOK
deppOMarHeTUKH, https://m.eds00.ru/30ff9608
napa- ¥ IuaMarHeTUKu
OcHOBHBIE CBOMCTBa 1.1.2,1.2.3,
12 (beppoMarHeTUKoB. bubnuotexa [JOK 131,33
IIpumenenune https://m.eds00.ru/0b58190a
(beppomMarHeTuKoB
Pemenue 3amad 1mo
13 TeMe "MarautHoe bubmmorexa [TOK
| https://m.edsoo.ru/5b55c307
oJjie
14 Konmponvnas paboma bubmuoreka [JOK 1.2.3,3.1.1,
«Maenumnoe noney https://m.edsoo.ru/41c4ae8a 3.2.2
15 SBnenue bub6nuorexa [IOK 112,123,
JIIEKTPOMArHUTHOM https://m.edsoo.ru/b3efalOcl 1.3.1,33



https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b
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

nHayKiuu. [Totok
BEKTOpPa MarHUTHOM

WHIYKIHH
bu6mmoreka [JOK 1.1.2,1.2.3,
16 SAC unnykn https://m.eds00.ru/48150bd8 131,33
3akoH
17 3JIEKTPOMATHUTHOM Enbmaorexa IOK
P https://m.edsoo.ru/a6dec188
nHaykiuu Gapanes
Buxpeoe
18 3IIEKTPUUYECKOE I10JIE buGnnorexa [IOK
P ’ https://m.edso0o.ru/15abe140
Toku dyko
9J1C un WU B
19 ix( i}),il; bubmuoreka [JOK
A yH https://m.edso0.ru/0235cc02
IIPOBOHHKAX
20 PeleHIe 3a1as bubmuoreka [JOK 1.2.3,3.1.1,
a https://m.edsoo.ru/4dfda618 3.2.2
bu6mmoreka [JOK
21 Hpasuo Jexia https://m.edsoo.ru/bbc22726
NHIyKTUBHOCTS. 1.1.2,1.2.3,
29 Karymka bu6mmoreka [JOK 1.3.1, 3.3
WHAYKTUBHOCTH B LEMH https://m.edsoo.ru/621eae9d
IIOCTOSTHHOTO TOKa
SIBnenue BuG LIOK
HOIHOTEKA
23 camomsnyiii. SC https://m.edso0o.ru/7ee60ca8
CaMOWHTyKITHH
DHeprusi MarHUTHOTO Bu6 OK 1.1.2,1.2.3,
24 TIOJIs1 KaTyILIKHU C nbmmorexa I1 1.3.1, 3.3

TOKOM.

https://m.edsoo.ru/b3c0ad11



https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11

DNEeKTPOMarHuTHOE

noJie
o5 PeleHIe 3amas bubnuoreka [JOK 1.2.3,3.1.1,
A https://m.edsoo0.ru/88f69d2b 3.2.2
O06001IeHNe 1 1.2.3,3.1.1,
26 CUCTEMATH3ALHA bu6mmoreka [JOK 3.2.2
3HAHUH 110 TEME https://m.edsoo.ru/76484025
"DnekTpoauHaMuka"
Konmponvnas paboma 1.2.3,3.1.1,
97 o mete bubmuoreka [JOK 399
N https://m.eds00.ru/8ae09b98 o
"Dexmpoounamuxa
Komnebarennuas 1.1.2,1.2.3,
cucrema. CBOOOIHBIE 1.3.1, 3.3
28 - bubmuoreka [JOK
’ https://m.edsoo.ru/7c1db385
I'apmonmnyeckue
KoJe0aHus
Kunematuueckoe u
MHAMHUYECKOE
29 gHI/IC&HI/IC bu6mmoreka [IOK
https://m.edso0.ru/87ce9498
K0J1€0aTeIbHBIX
JIIBUKCHUH
DHEpPreTUIecKoe 1.1.2,1.2.3,
omucanue. BeiBog 1.3.1, 3.3
ITUHAMHAYECKOTO
30 OMHCaHUs bubnmoreka [JOK
rapMOHUYECKUX https://m.edso00.ru/e3c99692

KOoJe0aHu’ U3 UX
3HepFeTI/I'-IeCKOFO %1
KHUHEMATHUYECCKOT' O



https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692

OIIMCaHHA

Awmruutyna u dasa

bu6mmoreka [JOK

31 KoJicOaHu https://m.edsoo.ru/7a0c439a
[Tepuon u yacrora
koJjiebanui. [lepuon
MaJIbIX CBOOOIHBIX
39 KoJieOaHui bubmuotexa [JOK
MaTeMaTH4YeCKOro https://m.edso0.ru/e0399319
MasTHUKa. [lepuon
CBOOOJIHBIX KOJIeOaHUM
MPYXKUHHOTO MasiTHUKA
3aTyxaromue 1.1.2,1.2.3,
33 KOJIEOaHUS. bu6mmoreka [JOK 1.3.1, 3.3
Brinyxiennbie https://m.edsoo.ru/72e93d09
kosieOanms. Pe3onanc
bu6mmoreka [JOK
34 ABTOKONCOHHS https://m.edsoo.ru/6add2644
bu6mmoreka [IOK 1.2.3,3.1.1,
35 Pemenne 3agau https://m.edsoo.ru/addeec71https:// | 3.2.2
m.eds00.ru/756123c5
Ypok-koHbepeHIus 1.1.2,1.2.3,
"MexaHHYecKHue 1.3.1, 3.3
36 N bu6mmoreka [JOK
https://m.edsoo.ru/8ef587be
MY3BIKQTBHBIX
MHCTpyMeHTax"
O0600111eHE U 1.1.2,1.2.3,
37 CUCTEMAaTU3ALIUS bubaunoreka [IOK 131,33

3HAHUI 10 TEME
"MexaHUuYeCKHne

https://m.edsoo.ru/eb84182f



https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f

KoneOanusa"

38

39

40

41

42

43

KontponbHas padota
110 TEME
«MexaHndueckue
K0J1€0aHus ¥ BOJIHBI»

DJIEKTPOMAarHUTHBIC
KoJieOaHusl.
KonebarenbHbIH
KOHTYP

®opmyina ToMmcoHa.
CBs13p aMIUIATY 1B
3apsga KOHJeHcaTopa ¢
aAMIUIUTYI0M CHIIBI
TOKa B KOJI€0aTeIbHOM
KOHTYype

3aKOH COXpaHEHUS
SHEpPI'UU B UJI€ATbHOM
KoJ1e0aTeIbHOM
KOHTYpE

3aryxaromue
JJIEKTPOMAarHUTHBIE
KoJIeOaHus.
BeiHyX/1€HHBIE
AJEKTPOMAarHUTHBIE
KoJie0aHus

IIepeMeHHBIN TOK.
Pesucrtop n
KOHJIEHCATOp B LI
IIEPEMEHHOT0 TOKa

bu6mmoreka [JOK
https://m.edsoo.ru/d4adabde

bubmuoreka [JOK
https://m.edsoo.ru/093f9afl

bu6mmoreka [JOK
https://m.edsoo.ru/d1e2d543

bu6mmoreka [JOK
https://m.edsoo.ru/5e668619

bu6nmoreka [JOK
https://m.eds00.ru/84836152

1.1.2,1.2.3,
131,33

112,123,
131,33

112,123,
131,33

112,123,
131,33

112,123,
1.3.1,33



https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152

Karymka

112,123,

bubmuoreka [JOK
44 HHAYKTHBHOCTH B LI https://m.edsoo.ru/cfa307af 131,33
MIEPEMEHHOT'0 TOKa
3akoH Oma 11t 1.1.2,1.2.3,
45 SJCKTPUYECKOM LIETTH bubmotera [JOK 1.3.1,33
p H https://m.edsoo.ru/8bae38e6 R
MEPEMEHHOTO TOKa
MoIiHoCTb 1.1.2,1.2.3,
MEPEMEHHOTO TOKa. 1.3.1,3.3
46 AMIUTATYAHOE U bu6mmoreka [JOK
JNEUCTBYIOLIEE https://m.edsoo.ru/lcac6c4c
3HAYCHUE CHIIBI TOKA U
HaAIPSHKEHUS
47 Pesonanc B bu6mmoreka [JOK
BJIEKTPUYECKON LIETH https://m.eds00.ru/087506df
48 PellieHie 3a1a4 bubmuorexa [JOK 1.2.3,3.1.1,
A https://m.edso0.ru/al6836a4 3.2.2
WneanpHblii 1.1.2,1.2.3,
TpaHchopMmaTop. 131,33
ITpousBoacTBO,
49 n: . aanH bu6mmorexa [IOK
pex https://m.edsoo.ru/f97418ae
notpelieHue
BIEKTPUYECKONH
SHEPTUU
DKOJIOTHYECKUE PUCKHU 1.1.2,1.2.3,
MIpU TPOU3BOJICTBE 1.3.1, 3.3
50 3JEKTPOIHEPTUH. bubnmoreka [JOK
Kynstypa https://m.edsoo0.ru/a6f74d93
HCIIOJIE30BAHMS

ANEKTPOIHEPTHH B



https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93

HOBCEIHEBHOU KU3HU

51 PeleHIe 3amas bubnuoreka [JOK 1.2.3,3.1.1,
A https://m.edsoo.ru/ee6677ed 3.2.2
50 Peltleriie 3ana1 bubnmoreka [JOK 1.2.3,3.1.1,
A https://m.edsoo.ru/7cab59f8 3.2.2
O60061eHue u
CUCTeMAaTH3aIIHS
53 3HaHHUH 1O TeMe bubmmorexa [JOK
https://m.edso00.ru/401024a9
"DJIeKTpOMarHuTHbIE
KoJjebanus"
MexaHU4EeCKHUE BOJIHEL. Eub 1OK 1.1.2,1.2.3,
nOIMOTEeKA
>4 XapaKTeprCTiin https://m.edso00.ru/a58e109f 131,33
MEXaHUYECKUX BOJIH
55 CBolicTBa bu6mmoreka [JOK 1.1.2,1.2.3,
MEXaHHUYECKHMX BOJIH https://m.edsoo.ru/d9ae1000 1.3.1,33
56 3ByK. XapakTepUCTUKH bubnuotexa [JOK 1.12,1.2.3,
3ByKa https://m.eds00.ru/138b6f09 131,33
WNnudpazsyk n 112,123,
57 ynbrpasByk. IllymoBoe bubmumoreka [IOK 1.3.1,3.3
3arpsi3HEHUE https://m.edso00.ru/7380038f
OKpY>Karollen cpeibl
58 Pemenue 3amau bubmorexa HOK 123,311,
A https://m.eds00.ru/cfd918bf 3.2.2
DNeKTpOMarHuTHHIE 1.1.2,1.2.3,
59 BOJIHBI. M3nmyueHue bubmuorexa [IOK 1.3.1,33
BIIEKTPOMATrHUTHBIX https://m.edsoo.ru/714e5dbl
BOJTH
60 OHeprus bub6nuorexa [IOK



https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1

3JEKTPOMArHUTHBIX
BoiH. CBolicTBa
AJIEKTPOMArHUTHBIX
BOJIH

https://m.edsoo.ru/d01b818c

61

[Ixama
3JEKTPOMArHUTHBIX
BOJIH. [Ipumenenne
ANEKTPOMArHUTHBIX
BOJIH B TEXHHUKE U OBITY

bubmuoreka [JOK
https://m.edsoo.ru/49belf9e

1.1.2,1.2.3,
1.3.1,33

62

63

64

[TpunHIUTIBL
PaINOCBSI3H U
TEJICBUICHHS.
Panmonoxamnms.
DJIEKTPOMarHuTHOE
3arpsi3HEHUE
OKpY>Karollen cpeibl
Koumponvnas paboma
no meme "
Onexmpomaznumnvie
Konebanus u 6oHwt"

Caer. 3akoH
MIPSAMOJIMHENHOTO
pacpocTpaHeHus
cBeTa

bubmuoreka [JOK
https://m.edsoo.ru/9f96f1f8

bu6mmorexa [IOK
https://m.edsoo.ru/4f7985a0

bu6mmorekxa [IOK
https://m.edso00.ru/f9566406

112,123,
1.3.1,33

1.2.3,3.1.1,
3.2.2

112,123,
131,33

65

Pemrenue 3agaq Ha
IIPUMEHEHHE 3aKOHa
MIPSAMOJIMHENHOT O
pacrpocTpaHeHus
cBeTa

bu6mmorexa [{OK
https://m.edsoo.ru/ea32d455

112,123,
1.3.1,33



https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455

66

OtpaxxeHue cBera.
[Tinockoe 3epkaiio.
Cdepuueckoe 3epkano

bubmuorexa [JOK
https://m.edsoo.ru/a005d2bb

112,123,
131,33

67

68

69

70

71

IIpenomiienue ceera.
AOCOMIOTHBIN 1
OTHOCHUTEJIbHBIN
[I0Ka3aTesb
npenomiieHus. Ilonnoe
BHYTpPEHHEE
OTpa)kKCHHUE.
[Ipenenbublii yrou
[IOJIHOTO BHYTPEHHETO
OTpaKEHUSI

Pewrenne 3anay Ha
MIPUMEHEHUE 3aKOHOB
OTpPaXXEHUS U
MIPEJIOMJICHUS CBETA
Xoz Jydel B IpU3Me.
Jucnepcus cera.
CnoxxHbIN cOCTaB
oenoro ceera. L{Bet

JInnzel. PokycHoE
paccTrosiHue U
ONTUYECKAs CUJjia
JIMH3bI

[Toctpoenue
M300paKeHUI B TMH3AX
U UX CHUCTEeMaXx.
VYBenuueHue JTMH3bI

bubmuoreka [JOK
https://m.edsoo.ru/bc2e55cd

bubmuoreka [JOK
https://m.edsoo.ru/49d830a9

bu6mmoreka [JOK
https://m.edsoo.ru/d8elc3be

bu6mmoreka [IOK
https://m.edso0.ru/60441359

bu6mmorekxa [{OK
https://m.edsoo.ru/bb53b1d5

112,123,
1.3.1,33

1.2.3,3.1.1,
3.2.2

112,123,
131,33

112,123,
1.3.1,33



https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5

Pemenune 3a1a4d Ha 1.2.3,3.1.1,
MTOCTPOCHHUE 3.2.2
72 n300pakeHUI bubmoreia OK
p ’ https://m.eds00.ru/5a868f09
MOJIy4aeMbIX C
ITOMOIIIBIO JIMH3
73 ['ma3 kak onrudeckas bubmuoreka [JOK
cucTeMa https://m.edsoo.ru/ecd480a2
Pemenue 3amgau. 1.2.3,3.1.1,
IIpene 3.2.2
74 I pnﬁeJ;I;MOCTH bubmmorexa [JOK
P . https://m.edsoo.ru/cd174a10
reOMETPHYCCKON
ONTUKHU
75 CxopocTh cBeTa 1 bu6mmoreka [JOK 1.1.2,1.2.3,
METO/IbI €€ U3MEPCHHUS https://m.edsoo.ru/f32aab06 1.3.1, 3.3
76 Jlcnepens caeta bubmuorexa [JOK 1.1.2,1.2.3,
P https://m.edsoo.ru/lel6cc6e 1.3.1, 3.3
bu6mmoreka [IOK 1.1.2,1.2.3,
" Hurepepenma ceera https://m.edsoo.ru/5fc0c638 1.3.1, 3.3
KorepenTHsie 1.1.2,1.2.3,
UCTOYHUKHU. Y CIIOBUS 1.3.1, 3.3
78 . S— bubnuotexa [JOK
https://m.edsoo.ru/c6416d48
MaKCHMYMOB H
MHUHUMYMOB
79 Pellierite 3anat bubnmoreka [JOK 1.2.3,3.1.1,
a https://m.edsoo.ru/3061de2b 3.2.2
80 IIpumenenune bubnnoreka [JOK 112,123,
uHTepdepeHUn https://m.edso00.ru/668edbc8 1.3.1,33
81 Hudpakums cBeta bubnuorexa [JOK



https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8

https://m.edsoo.ru/12ed04b5

JudpakimonHas 1.1.2,1.2.3,
82 peméTka. YcioBue bubmuoreka [JOK 1.3.1, 3.3
HaOIIOICHUS TJIaBHBIX https://m.edso0.ru/f998d964
MaKCHMYMOB
83 Pemenue 3amau bubmmorexa [JOK 123,311,
g https://m.edsoo.ru/d58c411a 3.2.2
ITonepeuHocth
84 CBETOBBIX BOJIH bubmorexa [IOK
’ https://m.edsoo.ru/e9890fe9
[Tonspusanusa ceera
85 PellieHite 3a1a4 bubmuoreka [JOK 1.2.3,3.1.1,
a https://m.edsoo.ru/c56c8158 3.2.2
86 CBeTOBBIC ABJICHUS B bubmmoreka [JOK
npupoje https://m.edso00.ru/0b36363d
O06001menue u 1.2.3,3.1.1,
87 CHUCTEMATH3AINA bu6mmoreka [JOK 3.2.2
3HAHUH 110 TeEME https://m.edsoo.ru/8al14748b
"Ontuka"
Koumponvnas paboma 1.2.3,3.1.1,
88 no meme «Ceemoenie bubmorexa [IOK 3.2.2
https://m.edso00.ru/82315dd4 o
BOIHBLY
I'panutsr 1.1.2,1.2.3,
MIPUMEHUMOCTHU 1.3.1, 3.3
KJIaCCHYECKOU Bu6 OK
89 MEXaHUKH. 3aKOHBI ubnnorexa [

JIEKTPOIMHAMUKHI U
MIPUHIUIT
OTHOCHUTEIIbHOCTH

https://m.edsoo.ru/c9bd77ch



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

[Tocrynater

90 CHeIUaJIbHON TEOpUHr buGnnorexa [IOK
https://m.edso00.ru/c56f05ch
OTHOCHUTEILHOCTH
IIpocTpancTBeHHO- 112,123,
BPEMEHHON UHTEPBAJL. 1.3.1,33
[IpeoOpazoBanus
Jlopenua. YcnoBue
91 MPUIMHHOCTH. bubmmorexa [JOK
https://m.edsoo.ru/d83742bb
OTHOCHUTENBHOCTD
OJIHOBPEMEHHOCTH.
3ameJIeHHEe BpEMEHU
Y COKpAICHHUE JITTHHBI
OHeprus ¥ UMITYIIbC
92 peJ‘I)fTI/IBI/ICTCKO; bubmmorexa [JOK
https://m.edsoo.ru/853a64fc
YaCTHUIIBI
CBsI3b MaccCHI € 1.1.2,1.2.3,
SHEpTrUeu u 1.3.1, 3.3
03 HMITYJIbCOM bubnuorexa [JOK
PENATUBUCTCKOU https://m.edsoo.ru/b6258ffa
YaCTUIIBI. DHEPTrHs
MTOKOS
94 PaBHOBecHOE TemnoBoe bubnuorexa [JOK 112,123,
U3Iy4EeHUE https://m.edso0.ru/f54035a5 131,33
bubnuoreka IIOK 1.1.2,1.2.3,
% 3axon eemermt Buna https://m.edsogrullchﬁSZ 1.3.1, 3.3
KonTponbHas pabota
96 10 TeMe «DJIEMEHTHI

TEeOpuun
OTHOCHUTEJIBHOCTU»



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

97 I'unoresa M. Ilimanka o bubmuoreka [JOK 1.1.2,1.2.3,
kBaHTax. oTOHBI https://m.edsoo.ru/a5ffa218 1.3.1, 3.3
98 DHeprusi U UMITYJIbC bu6mmoreka [JOK 1.1.2,1.2.3,
¢dorona https://m.edsoo.ru/7fb307ec 1.3.1,33
dotorpdext. OnbITh Eu OK 1.1.2,1.2.3,
99 A.T. CroxeroBa. nbnmotexa 11 1.3.1, 3.3
https://m.edsoo.ru/8c68e5b9
3akonbl Gpororpdexra
VYpaBHeHue 1.1.2,1.2.3,
OHHINTENHA I 1.3.1, 3.3
100 dotosddexra bubmuoreka [JOK
h o https://m.edsoo.ru/01ef4556
Kpacnas rpanuia
dhoTodrddekra
JlaBiieHue cBeTa. Eub 1OK 1.1.2,1.2.3,
HOJINOTEKA
101} Omerrer 1. H. https://m.eds00.ru/64b4f966 131,33
JleOeneBa
102 BoiHoBEIE CBOCTBA bu6mmoreka [IOK 1.1.2,1.2.3,
YaCTHUI] https://m.edsoo.ru/f59cfcec 1.3.1, 3.3
Bonns! ne bpoiins. 1.1.2,1.2.3,
JlmuHa BOJIHEI 1 1.3.1, 3.3
103  Bpoiins u pazmepsl bubmnorexa [IOK
P PasMep https://m.edsoo.ru/5df8baf1
00J1aCTH JIOKAJIM3alUu 1
JBHOKYILEUCS] YaCTULIBI
104 Kopmyckyssipro- bubmuorexa [JOK 1.1.2,1.2.3,
BOJIHOBOM JTyaJTU3M https://m.edsoo.ru/8ccab62a 1.3.1,33
1.1.2,1.2.3,
105 ii?ifaﬁ?i Ha bubmorexa HOK 131,33
P https://m.edsoo.ru/30dbal8c R
KpHUCTaJIax
106  Cnenmduka bubmmoreka [JOK 1.1.2,1.2.3,



https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c

U3MEpEeHuii B https://m.eds00.ru/65783dec 131,33

MHUKPOMHpE.

CoOTHOIIEHUS

HEOIpeIeTIEHHOCTEN

I'eitzenbepra
107 Pemenwue rpaduueckux bubmuoreka [JOK 1.2.3,3.1.1,

3a1a4 https://m.edsoo.ru/e70195bd 3.2.2
108 Pemenue pacuétHbix bu6mmoreka [JOK 1.2.3,3.1.1,

3a1a4 https://m.edsoo.ru/ee9b3182 3.2.2

Konmponvnas paboma 1.2.3,3.1.1,
109  no memam: bubmorexa LIOK 3.2.2

, ' . https://m.edsoo.ru/c3deg9la o

Ceemosuvie keanmol

OIBITH IO 1.1.2,1.2.3,

HUCCIIEIOBAHUIO 1.3.1, 3.3
110  crpoeunus aroma bubmorexa HOK

p ’ https://m.edso00.ru/312b750a
[TnaneTapHas Mojenb
atroma Pezepdopna
bu6mmoreka [IOK 1.1.2,1.2.3,

111 Hoctynatst bopa https://m.edsoo.ru/404dfa9a 1.3.1, 3.3

Bupl ciektpos. 1.2.1,1.2.3,

CriekTp ypoBHEH bubmuoreka [JOK 1.3.1,2.1.1,
112

SHEPrUM aToma https://m.edsoo.ru/cf74blla 3.11

BOAOpOJA

CrHoHTa”HHOE U Eub 1OK 1.1.2,1.2.3,

HOIMOTEKA

113 somyxnenHoe https://m.eds00.ru/f945d85c 131,33

M3ITydeHUe CBeTa

bu6nmoreka [JOK 1.1.2,1.2.3,

114+ Jlasep https://m.edsoo.ru/2288a0c4 1.3.1, 3.3



https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/2288a0c4

115

116

Hyxnonnas monens
sapa I'eiizenOepra-
HBanenko. 3apsia u
MAacCOBOE€ YHCJIO fAJIpa.
H3zoTomml.
PannoakTUBHOCTB

3akoH
paarOaKTUBHOTO
pacnana. CBoiicTBa
HMOHU3HUPYIOLIETO
u3nydeHus. Bnusaue
PaINOAKTUBHOCTH Ha
YKUBBIE OPTraHU3MBI.
Jlosumerpus

bubmuoreka [JOK
https://m.edsoo.ru/34ada5de

bubmuoreka [JOK
https://m.edsoo.ru/aab98bef

112,123,
131,33

1.1.2,1.2.3,
131,33

117

118

DHeprusi CBs3U
HYKJIOHOB B sijIpe.

S nepHble cubI.
HedekT macchl apa.
SnepHble peakun.
SnepHble peakTopsbI.
[TpoGnembr
YIPABISIEMOTO
TEPMOSIEPHOTO
CUHTE3A.
DKOJIOTHYECKHUE
ACTMEKTHI Pa3BUTHS
SIIEPHOM SHEPTETUKA

Mertoabl peructpanuu
M UCCIIEI0BAHUS

bu6mmorekxa [IOK
https://m.edsoo.ru/ff1758d0

bu6nmoreka [JOK
https://m.edsoo.ru/lac08a5b

112,123,
1.3.1,33

12,123,
1.3.1,33



https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b

119

120

121

122

123

3J€MEHTapHBIX YACTHII.
dyHIaMEeHTAIbHBIE
B3alMO/CICTBHUA.
baprionsl, Me30HbBI 1
JICNITOHBL.
IIpencrasnenue o
CranpmapTHOM MO,
KBapk-rinroonHas
MO/ICJIb aJIPOHOB

Konmponvnas paboma
« Duzuka amomHozo
a0pay

du3zuka 3a npeaenaMmu
CrangapTHON MOACIH.
Témuas marepus u
TEMHAs SHEPTHUSL.
EnunctBo ¢puznueckoit
KapTUHBI MUpa

Dtarnbl pa3BUTHUS
aCTPOHOMHUU. 3HAUCHUE
aCTPOHOMHHU

IIpumeHnMOCTH
3aKOHOB (PM3MKM 115t
OOBSICHEHUS IPUPOJIBI
KOCMHUYECKHX
00BLEKTOB. MeToabI
ACTPOHOMUYECKHUX
HCCIIEI0BAHUMN

CoBpeMeHHbIE

bubmuoreka [JOK
https://m.edsoo.ru/c026fd37

bu6mmoreka [JOK
https://m.edsoo.ru/ad73e145

bubmuoreka [JOK
https://m.edso00.ru/39c44028

bu6nmoreka [JOK

112,123,
131,33

112,123,
131,33

12,123,



https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028

124

ONITUYECKUE
TEJIECKOTIBI,
paMoTEeIECKOIIBI,
BHeaTMocdepHas
aCTPOHOMUS

Bup 3Bé31HOrO0 Heba.
Co3sBe3aus, spKue
3BE3.BI, INIAHETHI, UX
BUINMOE JIBH)KECHHE

https://m.edsoo.ru/4877aale

bubmuoreka [JOK
https://m.edsoo.ru/aac588eb

1.3.1,33

121,123,
131,211,
3.11

125

ConHeyHas cucTeMa.
Connne. Conneunast
AKTUBHOCTB. MICTOUYHHK
sHeprun CoJiHIa U
3BE3]T

bubmuoreka [JOK
https://m.edsoo.ru/22748eb4

112,123,
1.3.1,33

126

3BE3bI, UX OCHOBHBIE
XapaKTEPUCTHUKH.
Jnarpamma
"CrIeKTpaJIbHBIN Ki1acce
— CBETUMOCTB"

bu6mmoreka [IOK
https://m.edso0o.ru/42169944

12,123,
1.3.1,33

127

3Be3abI IIIaBHOM
IIOCJIEOBATEILHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/b3cb766¢

1.2,1.23,
1.3.1,33

128

Bnytpennee ctpoenue
3B&311. COBpeMEHHbIE
MPEACTABICHUS O
HpOHCXO)KJIeHHI/I nu
sporonny CoJiHIa u
3BE3/. DTanbl JKU3HU
3BE3]

bu6mmorexa [IOK
https://m.edsoo.ru/d09da494

1.2,1.23,
1.3.1,33

129

Mneunsiii [Iyte —

bu6mmorekxa [{OK

1.2,1.23,



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

Hama ["anakTuka.
THIIBI raJIakTUK.
UeEpHble AbIpbI B pax
raJlakTUK

https://m.edsoo.ru/7cd10a0a

1.3.1,3.3,
2.1.1

130

131

132

Bcenennas.
Pacmmpenue
Bcenennoii. 3akoH
Xaboua. Teopus
Bosnbiioro B3pbiBa.
PenuktoBoe
W3JIy4YCHHUE

MacmrabHas
CTpyKTypa BcenenHnoil.
Meraranaktuka.Hepe
EHHBIE TPOOIEMBI
aCTPOHOMUH

duznueckuit
MPAKTUKYM T10 TEME
"ccnemoBanue
MardUTHOTO MOJIS
IIOCTOSTHHBIX
MarHuToB' Wi
"HccnemoBanue
CBOMCTB
beppomaraeTukoB"
niu "Uccaenosanue
JIEHCTBUSA IOCTOSIHHOTO
MarHuTa Ha paMKy C
TOKOM"

bubmuoreka [JOK
https://m.edsoo.ru/3dbdf0d2

bubmuoreka [JOK
https://m.edsoo.ru/ce234633

bu6mmoreka [JOK
https://m.edsoo.ru/67361aef

12,123,
1.3.1,33

12,123,
131,33

121,123,
131,211,
3.11



https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/67361aef

133

OuU3NYECKUI
MIPAKTUKYM I10 TEME
"M3mepeHue cuibl
Awmmnepa" wim
"U3yuenue
3aBUCUMOCTH CHJIBI
Awmriepa oT cuiibl ToKa"
unu "OnpeneneHue
MarHuTHON MHIYKIIMH
Ha OCHOBE U3MEPEHUS
cuibl Ammepa"

bu6mmoreka [JOK
https://m.edsoo.ru/fcae91e9

113,121,
123,211,
3.1.1,3.2.2

134

135

duznueckuit
MIPAKTUKYM I10 TEME
"UccrenoBanue
SIBJICHUS
3JICKTPOMArHUTHOM
WHIYKIUU" WIH
"Onpenenenune
WHIYKIIMA BUXPEBOTO
MarHUTHOTO Most"

duznueckuit
MPaKTUKYM I10 TEME
"ccnemoBanue
SIBJICHHS
CaMOVHIYKIMU'" Wu
"Coopka Mmozenu
AJIEKTPOMArHUTHOTO
reHeparopa’

https://m.edsoo.ru/c36658da

bubmuorexa [JOK
https://m.edsoo.ru/b8fb6391

113,121,
123,211,
311,322

113,121,
123,211,
311,322

136

duznueckuii

bu6mmoreka [IOK

113,121,



https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391

137

138

139

MIPAKTUKYM I10 TEME
"U3mepenue nepuoaa
CBOOOIHBIX KOJIeOaHUNI
HUTSHOTO U
MPY>KUHHOTO
MasTHHKOB"

dusnyeckui
MPAKTUKYM I10 TEME
"[IpeobpazoBanue
SHEPTUU B IPYKUHHOM
MasgTHHUKe"

dusnyeckuit
MIPAKTUKYM I10 TEME
"UccaeqoBanue
MePEMEHHOTO TOKA
yepe3
IIOCJIEIOBATEIILHO
COCIUHEHHEBIC
KOHJIEHCATOP, KaTYIIKY
U pe3uctop” win
"UccnenoBanue
paboThl ICTOYHUKOB
CBETa B IICITH
MepeMEeHHOTro ToKa"

duznueckuit
MPAKTUKYM I10 TEME
"N3y4yenue
[apaMeTPOB 3ByKOBOM
BOJHBI"

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

bubmuoreka [JOK
https://m.edsoo.ru/a28026bd

bu6mmoreka [JOK
https://m.edso0.ru/89dc2d90

bu6mmoreka [IOK
https://m.edsoo.ru/b100661a

123,211,
3.1.1,3.2.2

113,121,
123,211,
311,322

113,121,
123,211,
311,322

113,121,
123,211,
3.11,3.2.2



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a

139

140

141

142

OuU3NYECKUI
MIPAKTUKYM I10 TEME
"U3mepenue
MoKazareJs
npeaomieHus crexkia'
unu "[lonyuenue
MU300paKeHUs B
CUCTEME U3 IIJIOCKOTO

3epKajia v JUH3bI"

dusnyeckuit
MIPAKTUKYM I10 TEME
"UccrenoBanue
3aBHCUMOCTHU
(hoKycHOTO
paccTOsIHUS OT
BelllecTBa (Ha mpuMepe
KUIKUX JTHH3)" WU
"U3mepenue
¢boxycHOTO
paccTosHUS
paccenBaronMX JuH3"

dusnueckuin
IIPaKTUKYM I10 TEME
"Habmronenue

T paKIuy,
uHTEpPEepeHINH U

ImoJriApru3anu CBETa

duznueckuii
MPaKTUKYM 110 TEME

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

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

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

bu6nmoreka [JOK
https://m.edso0.ru/63756¢c47

113,121,
123,211,
3.1.1,3.2.2

113,121,
123,211,
311,322

113,121,
123,211,
3.11,3.2.2

113,121,
1.2.3,2.1.1,



https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47

143

"Onpenenenue
UMITYJIbCA Y SHEPTHH
PEISATUBUCTCKUX
gacTuIl (1o
(dboTorpadusM TpEeKOB
3apsHKCHHBIX YACTHII B
MarHuTHOM ToJe)"

dusnyeckui
MIPAKTUKYM I10 TEME
"N3mepenue
nocrosuaHo# I1nanka
Ha OCHOBE
HCCIICIOBAHUS
dotordpdexra" wim
"UccaeqoBanue
3aBHCHMOCTH CHIIBI
TOKAa Yepe3 CBETOANO
OT HanpspKeHus"

bubmuoreka [JOK
https://m.edsoo.ru/eb916f82

311,322

113,121,
123,211,
311,322

144

145

duznmueckuit
MPAKTUKYM I10 TEME
"ccnemoBanue
CHEKTpa pa3peKeHHOTO
aTOMapHOI'0 BOJOpPOAA
Y U3MEPEHUE
MOCTOSTHHOM
PunGepra"
duznueckuit
MPaKTUKYM I10 TEME
"HccnemoBanue

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

bu6nmoreka [JOK
https://m.edsoo.ru/c3dabebe

113,121,
123,211,
311,322

113,121,
123,211,
3.1.1,322



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

146

147

panmoakTUBHOTO (hoHA
C HCTIOJIb30BaHUEM
no3umeTpa Win
"U3yuenue
MOrJIoLIEHUs OeTa-
YacTHI] aIFOMUHUEM"

dusnyeckui
MPAKTUKYM I10 TEME
"Habaronenus
3BE31HOro Heba
HEBOOPYKEHHBIM
IJ1a30M C
HCIIOJIL30BaHUEM
KOMITBFOTEPHBIX
MPUIIOKEHUN JJ15
onpeeacHus
MOJI0KEHUST HEOECHBIX
00BEKTOB Ha
KOHKPETHYIO JaTy:
OCHOBHEIE CO3BE3IHS
CeBepHoro nomymapus
U sipKHe 3BE3/IbI" WIIH
"HaOmroaeHus B
teneckor JIyHsl,
MJIaHET, TYMaHHOCTEN
U 3BE3THBIX
CKoIJIeHUI"

O06001IeHne 1
cUCTEMATHU3ALUSA

bu6mmoreka [IOK

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

bu6mmorekxa [{OK
https://m.edsoo.ru/ad6ddeed

113,121,
123,211,
311,322

113,121,
1.2.3,1.3.11.3.



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

3HaHu. Ponb pu3ukm 4,2.1.1,31.1,
Y aCTPOHOMHUH B 3.2.2,
SKOHOMHMYECKOH,
TEXHOJIOTHYSCKOH,
COLIMAIbHOMN U
THUYECKOU cepax
NEATECILHOCTH
YeIIoBeKa
O06006111eHE U 1.1.3,1.2.1,
cUCTEMaTHU3alHs 1.2.3,1.3.1,
3Hanuii. Poib 1 MecTo Bu6miorexa LOK 1.34,2.1.1,

148 ¢dusuku n aCTvaHOMI/II/I https://m.edsoo.ru/18F19F7c 3.1.1,3.22
B COBPEMEHHOM
HAY4YHOU KapTUHE
MHpa
O0006111eH1E U 1.1.3,1.2.1,
CHCTEMAaTH3aIUs 1.2.3,1.3.1,
sHauuii. Ponn 1.34,2.1.1,
(hu3UYeCcKOil TEOpUH B 3.1.1,322
(dbopmMupoBaHUU
MIpeJICTaBICHUH O

149 ¢bu3nyeckoil kapTHHe bu6nuorexa [IOK

MHUpPa, MECTO
¢bu3nveckoil KapTUHBI
MHpa B 0011eM psiy
COBpPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUMN O
IIpUpoIe

https://m.edsoo.ru/e7d400f4



https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4

113,121,

150 Hrorosas bubmuoreka [JOK 1.2.3,1.3.1,
KOHTpPOJIbHAsI paboTa https://m.edsoo.ru/b032fc4b 134,211,
3.1.1,3.22
O06001menue u 1.1.3,1.2.1,
151 CHCTEMATH3ALIS bubarorexa [JOK 1.2.3,1.3.1,
3HAHW 10 TEME https://m.edsoo.ru/4e31b507 1.34,2.1.1,
"Kunemaruka" 3.1.1,3.2.2
O06001menue u 1.1.3,1.2.1,
152 CHCTEMATH3ALIs bubmrorexa [JOK 1.2.3,1.3.1,
3HAHUH 10 TEME https://m.edsoo.ru/2dfbafch 1.34,2.1.1,
"luHamuka" 3.1.1,3.2.2
O06001menue u 1.1.3,1.2.1,
CHCTEMAaTH3aIus 1.2.3,1.3.1,
153 | 3maHwuii 10 TEME E;:gg;ff;;aogggcca 4826 1.34,2.1.1,
"CTaThKa TBEPIOTO T ' 311,322
Tena"
O0o006111EH1E U 1.1.3,1.2.1,
CHCTEMAaTH3aIUs 1.2.3,1.3.1,
154  sHaumii 10 Teme ngﬂ;‘ggﬁ?ﬁg patdLad 1.34,2.1.1,
"3aKOHBI COXPAHEHHS B T ' 311,322
MeXaHHuKe"
O0o006111eH1E U 1.1.3,1.2.1,
CHCTEMAaTH3aLUs 1.2.3,1.3.1,
155 3HAHWH 10 TEME bu6mmorexa [IOK 1.34,2.1.1,
"OCHOBBI https://m.edsoo.ru/ed440ca8 3.1.1,3.2.2
MOJIEKYJISIPHO-
KMHETUYEeCKOU Teopun”
156 | O06o061eHne u bubmuoreka [JOK 1.1.3,1.2.1,



https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8

cUucTeMaTU3anus https://m.edso00.ru/c63f7c10 1.2.3,1.3.1,
3HAHUH 110 TEME 1.34,2.1.1,
"TepmoarHaMUKA. 3.1.1,3.2.2
TemnoBeie MamuHbL"
O06001menue u 1.1.3,1.2.1,
CHCTEMaTH3aIUs 1.2.3,1.3.1,
157 3HAHUH 110 TEME bubmuoreka [JOK 1.34,2.1.1,
"ArperatHbie https://m.edsoo.ru/1d36b5b1 3.1.1,322
COCTOSIHHSI BEIIISCTBA.
®da3oBble epexo b
O06001menue u 1.1.3,1.2.1,
158 CHUCTEMATHU3aIHA bubmuoreka [JOK 1.2.3,1.3.1,
3HAHUI 10 TEME https://m.edsoo.ru/3bf0def9 1.34,2.1.1,
"DnekTpuueckoe nosie" 3.1.1,3.2.2
O06001menue u 1.1.3,1.2.1,
CHCTEMAaTH3aIUs 1.2.3,1.3.1,
159  3HaHui o TEME E;:S;iﬁf;;?ﬁﬁ 1453666 1.34,2.1.1,
"TTocTOSTHHBII 3.1.1,3.2.2
AIEKTPUUYECKUN TOK"
O0o006111eH1E U 1.1.3,1.2.1,
160 CHCTEMATH3ALIS bubmuoreka [JOK 1.2.3,1.3.1,
3HaHUH 110 TeMme "Toku https://m.edsoo.ru/3d40077a 1.34,2.1.1,
B pa3MyHbIX cpeaax” 3.1.1,3.2.2
O0006111EH1E U 1.1.3,1.2.1,
161 CUCTEMATH3ALIs bubmuoreka [JOK 1.2.3,1.3.1,
3HAHWH 110 TEME https://m.edsoo.ru/3b4c06ae 1.34,2.1.1,
"MaruutHoe moie" 3.1.1,3.2.2
162 PesepBHBIit ypok. bu6nmoreka [JOK 1.1.3,1.2.1,
O0006111eH1E U https://m.edso0.ru/053e2248 1.2.3,1.3.1,



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

CHCTEMaTH3aIUs 1.34,2.1.1,
3HAHUH 110 TEME 3.1.1,3.2.2
"DneKkTpoMarHuTHas
UHAYKIUA"
PesepBHbIit ypok. 1.1.3,1.2.1,
O06001menue u 1.2.3,1.3.1,
163 CHUCTEMAaTH3aIHsA bubmuoreka [JOK 1.34,2.1.1,
3HAHW 110 TEME https://m.edsoo.ru/d6310bfd 3.1.1,3.2.2
"MexaHndecKue
KoJieOaHus"
PesepBHbIit ypok. 1.1.3,1.2.1,
O06006111eH1E U 1.2.3,1.3.1,
164 CUCTEMATH3aIHA bubmuoreka [JOK 1.34,2.1.1,
3HAHUH 110 TEME https://m.edsoo.ru/5e2bb83d 3.1.1,3.2.2
"DJIeKTpOMAarHuTHbIE
koyieOanus"
PesepBHBIil ypok. 1.1.3,1.2.1,
O0600111eH1E U 1.2.3,1.3.1,
CUCTEMATHU3aIHA Bu6miorexa LOK 1.34,2.1.1,
165 | sHarmii o Teme https://m.edso00.ru/96a7a2dd 311,322
"MexaHudecKue u
AJIEKTPOMATrHUTHBIC
BOJIHEI"
PesepBHbIit ypoK. 1.1.3,1.2.1,
O0600111eHE U 1.2.3,1.3.1,
166 = cucremarn3amus bubmmorexa LHOK 1.34,2.1.1,
. https://m.edsoo.ru/52ad1603
3HAHWH 110 TEME 3.1.1,3.2.2
"Onrtuka"
167 = PesepBHBbIH YPOK. bu6nmoreka [JOK 1.1.3,1.2.1,



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

O060061eHue u https://m.edsoo.ru/5bec1c65 1.2.3,1.3.1,
CUCTEMATH3ALHA 1.34,2.1.1,
3HAHUH 110 TEME 3.1.1,3.2.2
"OcuoBel CTO"
PesepBHbIit ypok. 1.1.3,1.2.1,
O06001menue u 1.2.3,1.3.1,
168 CHUCTEMAaTH3aIHsA 1 bubmuoreka [JOK 1.34,2.1.1,
3HAHW 110 TEME https://m.edsoo.ru/f7c59d38 3.1.1,3.2.2
"Kopnyckynsipao-
BOJIHOBOM nyanu3m"
PesepBHbIit ypok. 1.1.3,1.2.1,
O06006111eH1E U 1.2.3,1.3.1,
bubmuoreka [JOK
169 CHCTeraTHSaHHH L https://m.edsogru/1f511654 134,211,
3HAHUH 110 TEME 3.1.1,3.2.2
"®duzuka aroma"
PesepBHBIit ypok. 1.1.3,1.2.1,
O0600111eH1E U 1.2.3,1.3.1,
CHUCTEMATHU3aIHA Bu6miorexa LOK 1.34,2.1.1,
170 | sHammi 0 TeMe 1 https://m.eds00.ru/905c5ce0 311,322
"duzuka aTOMHOTO
SJIpa v AJIEMEHTAPHBIX
gactui”
OBILIEE KOJIMYECTBO 170 16

YACOB I10 ITPOTPAMME



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




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMbBI10 KJIACC

Kox
NpPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHEro 001ero od0pa3oBaHusi

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHON HAYyYHOW KapTUHBI MUPA, B PA3BUTHH COBPEMECHHOW TEXHUKH
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uThIBaTh TpaHUIBl NPUMEHEHHS W3YYEHHBIX (U3NYECKUX MOJIEIICH:
MaTepHajgbHasi TOUKa, HHEPIHaIbHas CUCTEMa 0TCYETa, aOCOIIOTHO TBEPIOE
TEJIO, UICAIBHBIN Ta3; MOJEIU CTPOCHUS ra30B, JKUIAKOCTENW U TBEPABIX TEll,
TOYCYHBIN JIEKTPUUECKUM 3apsi — IPU pelieHUH (PU3NYECKUX 3a/1a4

10.3

10.4

Pacnio3naBate ¢usnveckue sBiIeHUs (TPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETUUYECKOH TEOpUU  CTPOEHUs
BEUIECTBA M DJIEKTPOJMHAMUKHU: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
NpSAMOJIMHEHHOE JIBUXKCHHE, CBOOOIHOE TAaJeHHE TeN, MABIKEHHE II0
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Ttei; Auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE XKUJIKOCTEH U TBEPABIX TN, U3MEHEHUEe 00bEMa Ten
OpU HarpeBaHMM (OXJIQXKJEHHM), TEIJIOBOE paBHOBECHE, MCIApPEHHUE,
KOHJIEHCAllUs, IIJIaBJIeHUEe, KpUCTAJUIM3allus, KUIIEHUE, BIaXXHOCTh BO3/1yXa,
NOBBILICHHUE JIaBJICHUS r'a3a IPU €ro HarpeBaHUM B 3aKPBITOM COCYJIE, CBS3b
MEXy apaMeTpaMH COCTOSIHHSI ra3za B U30IPOLECCax; JIEKTpU3aLus Tel,
B3aUMOJICVCTBUE 3apsI0B

OnwuceiBaTh MEXaHUYECKOE JBHM)KEHHE, UCHOJb3Ys (U3NUECKHUE BEITUYUHBI:
KOOPJIMHATA, IIyTh, [IEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUIIa,
UMITYJIbC ~ T€Jla, KUHETUYECKas DJHEprus, IOTCHIUaIbHAsA JHEPIHs,
MexaHu4yeckas paboTa, MeXaHHWYecKass MOIIHOCTh; TIpU  OINHUCAHUU
MPAaBWIBHO TPAaKTOBaTh (PM3UYECKUN CMBICI HCHOJIb3YEMBIX BEIWYHMH, HX
0003HAa4YeHHs] W EIWHUIBI, HaXOAWUThb (OPMYJIbI, CBS3BIBAIOLIUE JAHHYIO
(bU3MUECKyI0 BETUUNHY C IPYTMMHU BEIMYMHAMU

10.5

10.6

OnuceiBaTh U3yYEHHbIE TEIUIOBBIE CBOMCTBA TN M TEIUIOBHIE SIBJICHUS,
UCIOJNB3YsS (PM3MUECKHUE BEITUYMHBL: JaBJIEHUE Ta3a, TeMIepaTypa, CpeaHss
KUHETHYecKast SHEprus Xa0THYECKOT0 JBUKECHUS MOJIEKYIL,
CpeIHEKBaJIpaTUyHasi  CKOPOCTh  MOJIEKYJ,  KOJHMYECTBO  TEIUIOTHI,
BHYTPEHHSI JHEprusi, pabora raza, KO3(QQHUIUEHT MOJE3HOrO JACHCTBHA
TEIIOBOTO JBHUraTeNsl; MPU ONMUCAHUU MPAaBUIBHO TPAKTOBATh (PU3MUECKUI
CMBICJI UCHOJBb3YEMBIX BEIMYUH, UX OOO3HAYEHMS U €AMHUIIBI, HAXOIUTh
(dopMyInbl, CBS3bIBAIOIIME MAHHYIO (DU3UYECKYIO BEIUYHMHY C JAPYTHMH
BEJIMYMHAM

OnuceIBaTh HN3YUCHHBIC QJICKTPHUYCCKUC CBOICTBa BCIICCTBA u
SJICKTPUYCCKUC SBJICHUA (Hpoueccm), HCIIOJIb3YA (I)I/ISI/I‘-ICCKI/IC BCJIMYHHBI:



10.7

ANEKTPUUECKUN 3apsill, SJEKTPUYECKOE TMOoJie, HANpsHKEHHOCTh OIS,
MOTEHIIMaN, Pa3HOCTh MMOTEHIIMAJIOB; MIPHU ONKMCAHUU MPABUIBHO TPAKTOBATh
(bu3nyeCKuit CMBICI HCTIOJIb3YyEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBL;
yKa3bIBaTh (DOpPMYJIbI, CBA3BIBAIOIIME TAaHHYIO (U3UYECKYI0 BEIMYHUHY C
JIPYTMMU BETUYMHAMU

AHATM3UPOBATh (PU3UYCCKUE MPOIIECCHI U SBJICHUS, UCTIONB3YS (PU3NUIECKUE
3aKOHBI W TPUHIMUIBL 3aKOH BceMupHoro TaroteHus, |, Il u Il 3axoHbI
HeloTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOW DHEPIHH, 3aKOH COXPaHCHHS
UMIyJIbCa, TPUHIMUI  CYNEPHO3WIMK CHJ, TPUHIUI  PaBHOIPABHS
WHEPIHUATIBHBIX CUCTEM OTCYETA; MOJICKYJIAPHO-KHHETHYECKYIO TCOPHIO
CTPOCHHS BEIIECTBA, Ta30BbIC 3aKOHBI, CBA3b CPEIHEH KUHETHYECKOMN
SHEPTUU TEIUIOBOTO JIBWKEHHS MOJEKYJI C aOCONIOTHOW TeMIepaTypow,
NEPBBId  3aKOH TEPMOJUHAMHKH; 3aKOH COXPAHCHHS JJICKTPUYECKOTO
3apsiga, 3akoH KyioHa; mpu 3TOM pas3inudvarh CIOBECHYIO (DOpPMYITHPOBKY
3aKOHa, €r0 MaTeMaTHYECKOE BBIPAKEHUE W YCIOBHS (TPAHUIBI, 00JIACTH)
PUMEHHUMOCTH

10.8

OOBSICHATH OCHOBHBIE IPUHIMUIBI JIEHCTBUS MallUMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3nuuyaTh  yCJIOBUS MX  0€30IacHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKU3HU

10.9

BBINOJNHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYECKUX SIBICHUU U
MponecCoOB C UCIIOJb30BAHUEM ITPSAMBIX U KOCBCHHBIX H3MepeHHI>i; IIpU 5TOM
dbopmynupoBarh npobiemMy (3a1ady) U TUIOTE3y YY4EOHOrO PKCIEPUMEHTA,
coOuparh YCTAaHOBKY W3 MPEIJIOKEHHOTO 00OPYIOBaHUS, TIPOBOJIUTE OIIBIT
1 (GOpPMYJINPOBATH BBIBOJIBI

10.10

10.11

10.12

10.13

10.14

OcymiecTBiATh NpsIMbIE M KOCBEHHbIE M3MEpeHHs (PM3NYECKUX BEIHYUH,
IPU 3TOM BBIOMpATh ONTHMAIbHBIA CHOCOO HM3MEpPEHUs U MCMOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH MOTPEMIHOCTEN U3MEPEHUN

HccnenoBaTh 3aBUCHMOCTH  MEXIy (PHU3NYECKUMH  BEIMUYMHAMHU C
UCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUW; MpU STOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpOBATh  pPe3ylbTaThl  TOJYyYEHHOM  3aBUCUMOCTHU
bU3MYEeCKUX BEIUYMH B BHJE TAaOMUI[ U TpaduKOB, J€JaTh BBIBOJIBI I10
pe3yabTaTaM UCCIeI0BaHUS

CobmoiaTh mpaBmiia 0€30MacHOTO Tpy/a IpU MPOBEICHUN UCCIETOBaHHHN B
pamMkKax  y4eOHOTrO  OJKCHEepUMEHTa, Y4eOHO-HCCIEIOBaTENbCKOW U
MPOEKTHOH AESITENFHOCTU C HCIOIh30BAaHUEM U3MEPHUTEIBHBIX YCTPOUCTB U
1a60paTOPHOTO 000PYIOBAHHMS

Pemats pacuéTHble 3aaud C SBHO 3aJaHHON (DU3MUYECKON MOJEINbIO,
UCTIONB3YS (PU3NYECKUE 3aKOHBI M MPHUHIIUITBI; HA OCHOBE aHAN3a YCIOBHS
3a/1a4l BBIOUPATh (PU3NYECKYIO MOJEINb, BBIACTATh (PHU3UUECKHIE BEIUYUHBI
U (QopMynbl, HEOOXOAWMBIE [Isi €€ pelIeHHs, MPOBOAUTH pPAacu€Thl U
OIICHUBATH PEATHHOCTh MOTYYEHHOTO 3HAUYCHUS (PU3UUECKON BEIIMUNHBI

Pemate Ka4C€CTBCHHBIC 3agaquu: BBICTPAanNBATh JIOTHYCCKH
HCIIPOTUBOPCUUBYIO IICIIOYKY paCCY)KI[GHI/Iﬁ C OHOpOfI Ha HU3YYCHHBIC



3aKOHBbI, 3dKOHOMCPHOCTU U (I)I/I3I/I‘IGCKI/IG SIBJICHUA

10.15

Hcnonb3oBath  HpU  pelleHMH  y4eOHBIX  3ajJjad  COBPEMEHHbIE
UHPOPMALIMOHHBIE  TEXHOJIOTMM Ui TOHMCKA, CTPYKTYPHUPOBaHUS,
UHTEpPIIPETAllUM U TPEACTABICHUS Y4YyeOHOM UM HAy4yHO-TIONYJSpPHOU
uHPOpPMALIMK, TOJYYSHHOM U3 pa3IMYHBIX HCTOYHUKOB, KPHUTHYECKH
aHAJIM3UPOBATh MOJTY4aEMYI0 HH(GOPMAIHIO

10.16

10.17

10.18

[TpuBOIUTH IPUMEPHI BKJIAJIa POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHUE TIPOIECCOB OKPYXKAIOMIETO MHpA, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUHN

Hcronp30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3MKE B MOBCEIHEBHOW KHU3HH
s oOecrieueHrss O€30MACHOCTH TIPH  OOpallleHHH C MpuOopaMHu H
TEXHUYECKHUMHU YCTPOMCTBaMU, IUISI COXPAHEHUS 370POBbS U COOIOIACHUS
HOPM SKOJIOTUYECKOTO TTOBEICHUS B OKPYKAIOIIEH cperie

PaGoTate B rpymme C BBINOJIHEHUEM Pa3JIMYHBIX COIHAIBHBIX POJICH,
IUIAHUPOBATh PabOTy IPYIIIbI, PAMOHATIBHO PACIPEACISATh O0SI3aHHOCTU U
IUIAHUPOBATh JICATEIBHOCTh B HECTAHIAPTHBIX CHUTYalMsX, aJCKBaTHO
OLICHWBATh BKJAJ K&KIOTO W3 YYaCTHUKOB TPYIIbI B PEIICHHE
paccMmaTpuBaeMoi mpoOIeMbI

11 KIIACC

Kon
NpoBepPsSIEeMOro
pe3yabTara

111

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbLHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBanusi

JleMoHCTpHpOBaTh Ha MpUMEpPAX poJib U MecTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
U TEXHOJOTHH, B IPAKTHUYECKOW IEATEIbHOCTH JIIOAEH, LEIOCTHOCTh U
€IMHCTBO (PU3NYECKON KapTHUHBI MUpa

11.2

YuuTbiBaTh TpaHUILIBI NPUMEHEHHUS H3YUYEHHBIX (QU3UYECKUX MOJEIIEeH:
TOYEUYHBIN DJJIEKTPUYECKUHN 3apsj, slepHas MOJENIb aroMa, HYKJIOHHAas
MO/JIeIb ATOMHOTO sJIpa MPpHU pelIeHNH (PU3NUECKHX 3a]a4

11.3

PacnioznaBate (usznueckue sBieHus (Iporecchl) U OObSICHITh UX HA OCHOBE
3aKOHOB 9JICKTPOJMHAMUKMA W KBAaHTOBOH (DU3MKH: DJICKTpHYECKas
POBOIUMOCTh, TEIIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE CHCTBUSI
TOKa, B3aMMOJICHCTBHE MAarHUTOB, 3JICKTPOMArHUTHAS WHIYKIIUS, TCHCTBHE
MarHUTHOTO TIOJISE Ha TMPOBOJHHK C TOKOM U JBHXKYIIUICS 3apsn,
AIIEKTPOMarHUTHBIC KOJIeOaHMsI " BOJIHBI, IPSMOJIMHEHHOE
pacnpocTpaHeHHE CBETa, OTPaKEHHE, NpEIOMIICHHEe, WHTepdepeHIms,
nudpakiys U MoJspU3anus CBETa, AUCIEPCHs CBETa, (POTOIIEKTPHUECCKUN
abdekt (PporodrddexT), cBeTOBOE aBICHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aTtoMa  BOJOPOJa,  ©CTECTBEHHAas M HCKYCCTBEHHAs




pPaanoOaKTUBHOCTDb

11.4

OnwuceIBaTh U3yYEHHBIC CBOWMCTBA BEIIECTBA (IJICKTPUYECKHUE, MATHUTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTb pa3IMYHbIX Cpel) U
AIIEKTPOMAarHUTHBIE  SBJIEHHUS  (IPOLIECCHI), HCIONB3YS  (pusmueckue
BEJIMYMHBI: MJIEKTPUICCKUI 3apsi]], CHIIa TOKA, SJICKTPHUECKOE HATIPSDKEHHE,
AJNIEKTPUUECKOE COMPOTUBIICHHE, pa3HOCTh noteHnuanos, JJC, pabora
TOKa, WHIYKIMS MarHUTHOTO Tojis, cuia Awmmepa, cwia JlopeHia,
WHIYKTHBHOCTh KATYIIKH, SHEPTHsI SJICKTPUUYECKOTO ¥ MarHUTHOTO ITOJICH,
NEepUOJl U YacToTa KOJICOaHWH B KOJIeOATEIBHOM KOHTYpE, 3apsia W cuja
TOKA B TIPOIECCE TapMOHMYECKHX OJICKTPOMArHUTHBIX KOJICOAHUH,
(GOKyCHOE pacCTOsSsHHE U ONTHYeCKas Cujia JIUH3bI; [PU ONUCAHHUH
IMpaBUJIbHO TPAKTOBATb (1)I/I3I/I‘I€CKI/Iﬁ CMBICJI HCIIOJIb3YCMBIX BCIIMYHUH, HUX
0003HAUCHHsI W EIUHHIIBI;, YKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOLINE TAHHYIO
(U3NYECKYIO BEJIMYUHY C APYTUMU BEIMUYUHAMU

11.5

OnuceiBaTh HM3y4YeHHBbIE KBAHTOBBIC SIBJICHHS M TPOIECCHI, HCIOIb3Ys
du3nYecKue BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI
M YacTOTa CBETa, SHEPrUs M HMITYJIbC (POTOHA, MEpHOA IOJIypacraja,
SHEPTUsl CBS3M ATOMHBIX SJI€p; MPU OMUCAHUU TPABHIBHO TPAKTOBATH
(U3UYECKUN CMBICI UCTIONB3YEMBIX BEIHMYMH, MX 0003HAUYCHUS U €IUHUIIBI;
yKa3bIBaTh (OPMYJIBI, CBA3BIBAIOIINE MAaHHYIO (U3UYECKYI0 BEIHMYHUHY C
OPYTMMH BETUYMHAMU, BBIUYUCIISITH 3HAUeHUE (PU3NUECKOM BETUYMHBI

11.6

11.7

11.8

AHanm3upoBath GU3NIECKHUE MPOLECCH U SBICHUS, HCIIONB3Ys (PHU3NIECKHE
3aKOHBl W MpPUHLUIBL 3akoH OMa, 3aKOHBI IIOCJIEI0BAaTENbHOIO U
NapajyIeIbHOTO COEAMHEHUs IPOBOJHUKOB, 3aK0H Jlxkoynsa — JIeHna, 3akoH
JIEKTPOMAarHUTHOW MHAYKLNHU, 3aKOH NPSMOJIMHEHHOIO pacipOCTPaHEHUS
CBETa, 3aKOHBbI OTPAKEHUS CBETA, 3aKOHBI IPEJIOMIICHUSI CBETA, YPABHEHUE
OiHmreitHa a0 QoTorddexTa, 3aKOH COXPAaHEHHsS DHHEPruH, 3aKOH
COXPaHEHHs MMITYJIbCA, 3aKOH COXPAHEHUs DJIEKTPUUECKOTO 3apsja, 3aKOH
COXpPaHEHMsI MacCOBOIO 4YHcCla, MOCTyNaTel bopa, 3aKOH pajnOaKTHBHOIO
pacnaja; Ipu STOM pa3ivyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BBbIpaXXEHHWE M ycjaoBHsl  (TpaHMIbI,  oO01acTh)
NPUMEHUMOCTH

Onpenendarb HampaBiI€HUE BEKTOpa MHAYKIUMHM MArHUTHOTO  TOJs
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

Ctpouth M OMUCHIBaTH H300pakeHHE, CO37aBacMOE IJIOCKHM 3€pKajioM,
TOHKOM JIMH30U1

11.9

BrimmonsaTe OKCIICPUMCHTBI I10 HCCICAOBAHHUIO (1)I/I3I/I'-ICCKI/IX SIBJICHUA U
MponeCcCOB C UCIIOJB30BAHUEM IMPAMBIX H KOCBEHHBIX HSMGPGHHﬁ; IIpHu 5TOM
dbopmynupoBath IpobieMy (3a1ady) U THUIOTE3y YIEOHOTO DKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIIOKEHHOTO 000pYIOBaHUS, MPOBOJUTE OIBIT
1 GOPMYyIUPOBATH BBHIBOJIBI

11.10

OcyiecTBIsITh MpsiMblE M KOCBEHHbIE HM3MEpPEHUS (PU3NYECKUX BEIMYUH;
IpU 3TOM BBIOMpATh ONTHMAIbHBIA CHOCOO HM3MEpPEHUs U HCHOJIb30BaTh




U3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCUMOCTH  (M3UYECKUX BEIMYUH C HCIOJIb30BaHUEM
OpSAMBIX U3MEPEHUH; IPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBAThH
pe3ybTaThl TOJIYYCHHONH 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHJIE
TaOIHI U TPaUKOB, AETATh BBIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHUS

Cobmoath mpaBuiia 0€30MacHOT0 TPy/a MPU MPOBEJACHUH HCCIICIOBAHU B
paMKax  y4eOHOTrO  3KCIEpPUMEHTa, Y4eOHO-HCCIICIOBATEIILCKOW U
HpOGKTHOf/’I ACATCIBHOCTH C UCIIOJIB30BAHUEM U3MCEPHUTCIIbHBIX YCTPOﬁCTB )51
1ab0paTopHOTO 000PYIOBaAHUS

Pemarte pacuérHple 3amaund ¢ SBHO 3aJaHHOW (U3MYECKOW MOJEIBIO,
UCIIONB3Ys (PU3HYECKUE 3aKOHBI M MPUHITMIIBI; HA OCHOBE aHAJIM3a YCJIOBUS
3a/1a4u BHIOMPATh (HPU3UYECKYI0 MOJECIb, BBIICIATh (PU3NUECKHE BEITUYHHBI
U (QopMyIbl, HEOOXOAWMBIE JUIsi €€ pelIeHHs, MPOBOAWTH PACU€Thl U
OIICHUBATh PEATbHOCTH IMOJIYYCHHOTO 3HAYCHHSI (PH3UICCKON BEITMUNHBI

Pematn Ka4CCTBCHHBIC 3aJa4du: BBICTPAanUBaTb JJOIT'M4YCCKHU
HCIIPOTHUBOPCUUBYHO ILICIIOYKY paCCY)KI[eHI/Iﬁ C Ol'IOpOfI Ha H3YYCHHBIC
3aKOHBI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘16CKI/IG SABJICHUA

Hcnonp3oBaTh  MHpuU  peUIeHHMH  y4eOHBIX  3aJad  COBPEMEHHBIE
UH(GOPMALIMOHHBIE  TEXHOJOTHMH  JUIS  TIOUCKA, CTPYKTYpUPOBaHUSA,
UHTEpPIPETAllMM U TPEACTaBICHUS Yy4eOHOH U HAyYHO-TIOMYJISPHOU
uH(pOpMallMK, TONYYEHHONH W3 pa3IMYHbIX HCTOYHHKOB; KPUTUYECKU
AHATM3UPOBATH MOTYyIaeMYI0 HH(OPMAIIHIO

OOBSCHATh TPUHIMUIIBI JIEWCTBHSA MAIlMH, TPUOOPOB W TEXHUYECKHX
YCTPOMCTB;, pa3nuyaTh YyCIOBUS UX 0O€30MacHOr0 WCMIOJIb30BaHUS B
MMOBCEIHEBHOM KU3HU

11.17

[IpuBoanTh MpUMEpHI BKJIa/la POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKd, B OOBSCHEHUE IPOIECCOB OKPYKAIOLIETO MHUPA, B
pa3BUTHE TEXHUKU U TEXHOIOTUN

11.18

Hcnonp3oBath TeopeTnyeckue 3HaHUA MO (U3HKE B MMOBCEAHEBHON YKU3HU
st obecrieyeHust Oe3omacHOCTM Tpu  oOpallleHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, I COXPAHEHUS 3/I0POBBS M COOIIOICHUS
HOPM 5KOJIOTHYECKOT'0 IIOBEICHUS B OKPYXKAIOLIEH cpeie

11.19

PaGoraTte B rpymme C BBIMOJHEHUEM pPA3TUYHBIX COIMAIBHBIX pOJIEH,
MJIAHUPOBATh PadOTy TPYMIIBI, PAllMOHATBHO PACIIPEACIATh 00S3aHHOCTU U
IJIAaHUPOBATh JACATCIBHOCTh B HCECTAHJAAPTHBIX CUTYyallMAX, aJACKBATHO
OLCHUMBATb BKJIaJ KaXJ0ro M3 YYACTHUKOB TIPYIIbl B PCIICHHUC
paccMaTpuBaeMoi TPOOIIEMBI



IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HpOBepﬂeMme IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o mnpupoae. HayuHbie meTonaml
MO3HAHUA OKpYKarouiero mupa. Poib skcnepumMenrta
U TEOpUM B IIpollecC€ TMO3HAHUS IPHUPOJBI.
DKCHepuMEHT B (pU3UKE

1.2

MonenupoBanue ¢u3uueckux  SBICHUH |
nporieccoB. Haywnple rumote3sl. ®Dusndeckue
3aKOHBI M TEOpHM. ['paHuIbl PUMEHUMOCTH
¢u3nyeckux 3aKOHOB. [IpHHIMII COOTBETCTBHSL.
Porp w wmecro ¢umsukun B (hopMHpOBaHHU
COBPEMEHHOM  Hay4yHOH  KapTHHBI MHpa, B
NPaKTHYECKOH IEeSITeNbHOCTH JIIOIeH

MEXAHHUKA

2.11

KMHEMATHKA

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

2.1.2

[Tepemerienne, CckoOpocTb (CpeAHsiss  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHaIbHOM
TOYKH, UX MPOEKIUU HAa OCH CHUCTEMbI KOOPJIMHAT.
CrnoxeHue nepeMeleHU U CI0KEHHE CKOPOCTEN

2.1

2.1.3

PaBHOMEpHOE M PaBHOYCKOPEHHOE IPSIMOJIMHEWHOE
nBuxkeHue. ['paduxku 3aBUCHMOCTH  KOOpPJAMHAT,
CKOpPOCTH, YCKOPEHMS, NYTH HW IEpeMEIICHUS
MaTepUaJIbHOU TOYKU OT BPEMEHHU

2.14

2.15

2.16

CBoboaHoe majienne. Y CKopeHue CBOOOTHOTO
HagcHUs

KpuBonuneiinoe JIBHKCHHE. PaBHOMepHOE
JBUOKEHUE MaTEpPUAJIbHOW TOYKM IO OKPYKHOCTH.
YrnoBas CKOpOCTb, JTUHEKHHAs CKOpocTh. [lepuon u
yactoTa. L{eHTpocTpeMHUTENbHOE YCKOPEHUE

TexHuuyeckue YCTPOﬁCTBaZ CIILAOMCTpP, ABUKCHUC
CHapsA 0B, HCTIHBIC U pCMCHHBIC IICpCaAaIn

2.1.7

[IpakTuueckue paboTel. M3MepeHne MrHOBEHHOMN
ckopocTH. MccienoBaHne COOTHOIIEHHS MEXAY



2.2

2.3

IIyTSAMY, PO ICHHBIMU TEJIOM 3a
IIOCJICIOBATEIIbHBIC PABHBIE MPOMEXYTKH BPEMEHU
P pPAaBHOYCKOPCHHOM [IBIDKCHWH C HadalbHOU
CKOPOCTBIO, PaBHOW HYyI0. l3yueHuwe IBIKEHHS
IIapuKa B BSI3KOM >KUAKOCTU. V3ydeHue IBMIKEHHUS
TeNa, OPOIIEHHOT0 TOPU30HTAIBHO

JUHAMUKA

291 IIpunnun orHocutensHOocTH ['anmunes. Ilepsbiid
o 3akoH Hetotona. MHeprumaabHbie CHCTEMbI OTCUETA

2.2.2 Macca Tena. Cuna. [IpuHImn cynepno3uiuu cui

Bropoii 3axkoH HproTOHA [U11 MaTEpUAIBHON TOYKU B
2.2.3 uHepuuanbHoi cucteme orcuéra (MCO). Tperuit
3akoH HproTOoHa /U1 MaTepUaIbHBIX TOYEK

294 3akoH BceMUpHOTO TsAroTeHus. Cuna TSHKECTH.
o [TepBast KOCMUYECKast CKOPOCTh. Bec Tena

2.2.5 Cuna ynpyrocrtu. 3akoH ['yka

Cuna Ttpenuss. Cyxoe Tpenue. Cuiia TpeHUs
296 CKOJIbXKEHHUSI M cuiia TpeHus mokos. Koadduuument

TPCHUA. Cuna COIMPOTUBJICHUA IIPpHU ABHUXXCHUM TCJIa
B ’KMJAKOCTH HJIM I'a3€

997 [locTymaTtenbHOe ¥ BpallaTENbHOE  JBUKEHHE
o abCOIOTHO TBEPOTO Teja

MOMEHT CHJIBI OTHOCHTEIBHO OCH BpAIICHHUS.
2.2.8 ITneuo cuibl. YcnoBusl paBHOBECHUS TBEPIOTO TENA B
NCO

TexHuueckue YCTpOﬁCTBaI HNOAIIHUITHUKHU, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.9

[Ipaktuueckne pabotel. M3ydeHue ABMKEHUS
Opycka M0 HAKJIIOHHOHM TUIOCKOCTH TIOJ JIE€HCTBHEM
HECKOJIbKUX cuil. MccnemoBanne 3aBUCHMOCTH CHIT

2.2.10 YIPYroCTH, BO3HUKAOIMX B  JehopMHUpPyeMOid
NpY)XHHE M PE3UHOBOM 00paslie, OT BETUYMHBI UX
nepopmanuu. MccnenoBanue yciaoBUH paBHOBECHS
TBEPJIOTO TEJA, UMEIOIIETO OCh BPAILLICHUS

3AKOHBI COXPAHEHN A B MEXAHUKE

Nmnynece MaTepUAIbHOMN TOYKH, CUCTEMBI
231 MaTepHAIbHBIX TOYEK. IMITyJIbC CUIIBI 1 U3BMEHEHHE
MMITyJIbca Tejia

3akoH coxpaHeHust umiyiabca B MCO. PeaktuBHoe
JBUKECHHE

2.3.2

2.3.3 PabGora cunel



2.34

MOoOIIIHOCTD CHJIBI

2.3.5

2.3.6

2.3.7

Kunetnueckast dSHeprusi MarepualbHOH  TOUYKH.
TeopeMao KMHETUYECKOUN SHEPIUU

[TorenmuanpHas 3Heprus. [loTeHnMaNbHAs SHEPTUS
yIpyro nehopMUpPOBAaHHON MIPY>KUHBI.
[ToTenmanpHas SHEPrUs Teja BOJM3M MOBEPXHOCTH
3emuan

HOTCHHI/IELTIBHBIC N HCIIOTCHUHWAJIbHBIC CUJIBI. CBs13b
pa6OTBI HCIMOTCHLUHAJIBHBIX CHJI C HW3MCHCHHEM
MEXaHU4YeCKOM OHCPIrun CUCTEMBI  TCII. 3aKkoH
COXpPaHCHUA MEXaHHYeCKOM SHEPIrun

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

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

[TpakTuueckue padotel. 3ydeHne cBA3M CKOPOCTE
Tel Mpu Heymnpyrom ynape. MccnemoBanue cBA3U
paboThl CHUIIBI C U3MEHEHHUEM MEXaHHYECKOM
SHEPrUM Telna

3 MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA

OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU
OcHOBHbIE MOJIOKEHUS MOJIEKYJIIPHO-

311 KMHETUYECKON Teopuu. BpoyHOBCKOE JBUXKEHUE.
Huddysus. Xapakrep ABMKEHUS U B3aUMOICHCTBUS
YacTHUL BeNleCTBa
Monenu cTpoeHHsl ra3oB, XMJIKOCTEH U TBEPIBIX

3.1.2 Tl W OOBSICHEHHE CBOWCTB BEIIECTBA Ha OCHOBE
ITUX MOJENEN

313 Macca MOJIEKYII. KomnuecTtBo BEILIECTBA.
[TocrossHHast ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. lllkana remneparyp Llenbcus
Monens upeanpHOro rasza. OCHOBHOE ypaBHEHHUE

3.1.5 MOJIEKYJISIPHO-KUHETUYECKON TEOpUU HJEAIBHOTO
rasa
AOcomroTHass Temmeparypa Kak Mepa CpeaHen

3.1.6 KMHETUYECKOM HSHEpPruu  TEIJIOBOTO  JBUKCHHS
yactul rasa. [llkana remneparyp KenbBruna

317 VpaBuenne Kianeiipona — MeHaeneeBa. 3akoH
JanproHa

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

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMaA,



u30Xx0pa, n3obapa

3.1.9

3.1.10

TexHUYeCKUE YCTPONCTBA: TEPMOMETP, OapoMeTp

[IpakTrueckue paboTel. MI3MepeHne Maccsl BO3ayxa
B KJIacCHOW KoMmHare. MccienoBaHue 3aBUCUMOCTH
MEXIy IapaMeTpaMH COCTOSIHUS Pa3peKEeHHOro
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

321

3.2.2

TepmonuHamudeckas cHUCTEMA. Bnytpennss
SHEPTUsl TEPMOJANHAMHYECKON CUCTEMBI U CHOCOOBI
€€ U3MEHEHUS

KonuuectBo Ttemnorsl U pabota. BHyTpeHHss
SHEPrusi OJJHOATOMHOIO UEabHOTO rasa

3.2.3

Bunsr TEIUIONEePEIaYun: TEIJIONPOBOJHOCTb,
KOHBEKUMUA, M3JIy4eHHue. TermoéMKOCTh  Tena.
VYnaenpHass  TEIUIOEMKOCTb  BellecTBa.  Pacuér
KOJINYECTBA TEIJIOTHI MPU TEIUIONEpeiaue

3.24

IlepBblii 3ak0H TepMOAMHAMUKHU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOJAMHAMUKHM K HM30IPOLIECCaM.
['paduueckast uHTEpIIpETAIys pabOTHI ra3a

3.25

Tenmosnie MAaIIUHBI. [TpunHIUTIBI JNIEUCTBUS
TerIoBbIX MamuH. [IpeoOpa3oBaHust SHEPruu B
TEIUIOBBIX MammHax. KodpuiueHT mnoie3Horo
nercteus (nanee — KI1J1) termoBoit Mamuubl. [ukin
Kapno u ero KII/{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmomuHamuku. HeoOpaTuMocTh
IIpOLIECCOB B IpHUpoAe. TelioBble JBUTaTEIH.
DKOJIOTHYECKUE TTPOOTIEMBI TEIIJIOIHEPTETUKH

TexHHuecKue yCTpoiCTBa: JBUTAaTeNlb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOMIBHUK, KOHJUIIMOHEP
[IpakTnueckue pabotel. M3Mepenue yaenbHOI
TEIJIOEMKOCTH

3.3

ATPETATHBIE COCTOSAHUA BEILIECBA. ®A30BBIE ITEPEXO/IbI

331

3.3.2

Hap006pasoBaHI/Ie N KOHACHCAlM:. I/IcnapeHHe 151
KUIEHUEe. YIelbHas TeIlIoTa Hap006pa30BaHH${.
3aBHCHMOCTD TEMIICPATYPbI KUIICHUA OT JABJICHUS

AOCONIOTHAS ¥ OTHOCUTEbHAS BIIAYKHOCTh BO3JIyXa.
Haceiennsii nap

3.3.3

3.3.4

TBépnoe Ttemo. Kpucramimueckue u amopdHbIe
Tena. AHU30TPONUS CBOWCTB KpuCTaJIoB. JKuakue
KpucTayyibl. CoBpeMEHHbIE MaTepHaIb

IInaBnenue u KpucTtaui3anus. VYaenpHas TemaoTa



riaBieHus. Cyomumanus

3.3.5 VYpaBHeHuUe TEII0BOro OanaHca
Texnuueckue YCTPOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUHU MOJTYUCHHS
h COBPEMEHHBIX  MaTepualioB, B TOM  YHCJIE
HAHOMAaTEPHAaJIOB, U HAHOTEXHOJIOTUU
337 [TpakTueckne paboTel. M3MmepeHue BIAKHOCTH
e BO31yXa
4 OJIEKTPOAMMHAMUKA
OJIEKTPOCTATHUKA
411 OneKkTpu3anusl Tell. JJeKTpudeckuid 3apsa. Jlsa
o BHUJIa 3JIEKTPHUYCCKUX 3aPsI0B
41.2 [TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOIHUKU
4.1.3 3aK0oH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
41.4 B3aumopgeiictBue 3apsaaoB. 3akon Kynona
DneKTpuueckoe ToJIe. Hanpspok€HHOCTb
4.1.5 anekTpudeckoro mois. IlpuHnun cymnepno3uuu.
JIluHuK HanpsHKEHHOCTH IEKTPUUYECKOTO MO
416 Pabora CuIT AJIEKTPOCTATUICCKOTO TOJIS.
o IMotennuain. Pa3HOCTh MOTEHIIMAIIOB
4.1 [IpoBOAHMKH U [OUAPNEKTPUKH B  TMOCTOSHHOM
4.1.7 ANEKTPUIECKOM ToJe. Jusnextpudeckas
MIPOHUIIAEMOCTh
OnextpoéMkocTs. KoHaeHcarop. DNeKTpoEMKOCTb
4.1.8 IUIOCKOTO KOHJEHCATopa. OHEPrusl 3apsyKEHHOTO
KOHJICHCATOpa
TexHuueckne YCTPOMCTBA: AJIEKTPOCKOTI,
419 AIIEKTPOMETP, AJIEKTPOCTATHYECKAS 3aIIuTa,
o 3a3eMIIEHHE  DJIEKTPONPUOOPOB,  KOHJIEHCATOD,
KCEPOKC, CTPYWHBIN IIPUHTED
4110 [IpakTnueckue paboTHL. N3smepenne
o 3IEKTPOEMKOCTH KOHIEHCATOpa
[IOCTOSHHBIN SJIEKTPUYECKNN TOK. TOKU B PA3JIMYHBIX CPEJJAX
YcnoBus CYIIECTBOBAHUS MTOCTOSTHHOTO
421 ANIeKTpUYecKoro Toka. Mcrounnku toka. Cuia Toka.
ITocTosiHHBIN TOK
4.2 422 Hanpsokenue. 3akon Oma Ji1s yyacTka Lenu
423 DIIEKTpUUECKOE CONIPOTHUBJICHHUE. VYnensHoe
o CONPOTHBJIEHHE BELIECTBA
vy [TocrmenoBarenpHOE, TapauIeIbHOE, CMEIIAaHHOS

COCAUHCHUC ITPOBOIHUKOB



425 Paborta snektpuyeckoro Toka. 3akoH Jxoyms —
o Jlenna

4.2.6 MoIIHOCTD 3IEKTPUYECKOTO TOKA
anekTponaBwkymas cuia (mamee — OJIC) wm
BHYTPCHHEE CONPOTUBJICHUE HMCTOYHHKA TOKA.
3akoH OmMma TUTSI MTOJTHOU (3aMKHYTOM)
aneKkTprueckoi renu. KopoTkoe 3amMbpIkaHue

4.2.7

DJIEeKTpOHHAsT TMPOBOJAUMOCTh TBEPIBIX METAJIIOB.
4.2.8 3aBUCHMOCTh  CONPOTHUBJICHHS  METaUIOB  OT
Temrneparypbl. CBepXIIpPOBOJIUMOCTh

429 OnekTpuueckuii Tok B  Bakyyme. (CBoiicTBa
o 5JIEKTPOHHBIX ITy4KOB

[TonynpoBonnuku. CoOcTBeHHass M HpUMECHas
4.2.10 IIPOBOAMMOCTh IOJYHNPOBOAHUKOB. CBolicTBa P-N
nepexoja. [lomynmpoBogHUKOBBIE TPHUOOPHI

BJ'ICKTpI/I‘ICCKI/Iﬁ TOK B QJICKTPOJINTAX.

4211
DNEKTPONUTHYECKAS AUCCOUALUS. DIEKTPOJIN3

DneKTpuueckuii Tok B Trazax. CaMOCTOATENbHBIN U
4.2.12 HECaMOCTOSITENIbHBIM  pa3psa. Pasnauunble  TUIBI
caMoCTOsATeNIbHOTrO pa3psaaa. Monuus. [Tna3zma

TexHu4yecknue yCTpOMCTBA: aMIIEpMETpP, BOJIBTMETP,
peocTar, HICTOYHUKH TOKa, JJIEKTPOHArpeBaTEIIbHBIC
4913 pudopsI, 3JIEKTPOOCBETUTEIILHBIE npudopBkl,
o TEPMOMETDP CONPOTUBJICHUSA, BAKYYMHBIH JHUOI,
TEPMUCTOPBI u (boTope3ncTopsl,

HOJ'IYHpOBO,[[HI/IKOBHﬁ AUOoa, raJlbBaHHUKa

[TpakTueckue paboThl. l3yueHue cmemaHHOTO
COEIMHEHNUS PE3UCTOPOB.

4.2.14 W3smepenne OJIC ucTOYHMKA TOKa M €0
BHYTPEHHET O COIIPOTHUBIICHUS. Habmonenue
AIIEKTPOIIN3A

11 KIIACC

Kon Koanposepsiemoro
pasaesia  3JieMeHTa

4 OJIEKTPOAMHAMUKA
MAT'HUTHOE ITIOJIE. SJIEKTPOMAT'HUTHA S MHAYKINA

IIpoBepsiemble 371eMeHTHI COAEPKAHNUS

4.3 431 ITocTostHHEIE MAarHHUTBHI. BsaumopeiictBue
e MHOCTOSIHHBIX MarHUTOB



MarnuTtHOoe 1osie. BeKTOp MarHUTHONM MHAYKIUH.
[Ipuniun cynepno3uuuu. JIMHUM MarHUTHOM

4.32 nHAyKIuY. KapTuHa TMHUI MarHUTHOM MHAYKIIUU
OJISI IOCTOSHHBIX MarHUTOB
MarauTtHO€e 10J1€ NPOBOJHMKA C TOKOM. KapTuhna
JUHUW TOJsL JJIMHHOTO TMPSMOro MPOBOJHUKA U
4.3.3 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJIHUKA, KATYIIKHA C
TOKOM. OnbiT  Opcrena. BsaumogerictBue
MIPOBOJTHUKOB C TOKOM
434 Cuita Amriepa, €€ MOJlyJib ¥ HallpaBJICHUE
Cuna JlopeHma, €€ MOIyJb W HampaBJCHUE.
4.3.5 JIBi>KeHUE 3apsHKEHHON YacCTHIBI B OJTHOPOIHOM
MarHuTHOM noJie. Paborta cunsl Jlopeniia
4.3.6 SIBieHMEe 3IEKTPOMArHUTHON UHTYKITUN
437 IToTok BEeKTOpa MArHUTHON MHIYKLIUHU
438 OJAC wuHaykuuu. 3aKOH  3JIEKTPOMAarHUTHOM
e uaaykuuu dapanes
Buxpesoe snexrpuueckoe nosue. 9J1C uHayKIIMU B
4.3.9 IPOBOJAHMKE, JBUXKYIIEMCS IOCTYNATEIbHO B
OJIHOPOJTHOM MarHUTHOM I10JI€
4.3.10 [IpaBumno Jlenna
4311 NupyktuBHOCTh. SIBiieHHe camouHaykiuu. 2J(C
o CaMOMHIYKLIUH
4.3.12 OHeprust MarHUTHOTO TOJISl KaTyIIKHU C TOKOM
4.3.13 DIIEKTPOMArHUTHOE TOJIe
TexHUYecKrne yCTpOMCTBA: MOCTOSIHHBIE MAarHUTHI,
4.3.14 AJIEKTPOMArHUThl, 3IEKTPOABUIaTENb, YCKOPUTEIH
AIIEMEHTAPHBIX YaCTHII, UHAYKIIMOHHAS TeUb
[IpakTueckue paboTbl. M3ydeHne MarHuTHOTO
MOJIsl KaTylIKu ¢ TOKOM. MccnenoBanue nencTBUs
4.3.15 MOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue SABJICHUA BHCKTpOMaFHHTHOﬁ

UHYKIUH
5 KOJIEBAHU A U BOJIHBI
MEXAHNWYECKUE N 3JIEKTPOMAT' HUTHBIE KOJIEBAHUA
KonebarensHas cucrema. CBOOOIHEIE KOJIEOAHMS.
511 [Mapmonnueckne xonebanus. Ilepwon, dactora,
5.1 amIuTyAa u ¢asza kojaeOaHui
512 [IpyxvHHBII MagsTHUK. MaTeMaTU4eCKUN MasTHUK
513 VYpaBHeHue TrapMOHUYECKUX KoJIeOaHuH.

Kunemarnueckoeu JUHaAMHUYCCKOC OIIMCAaHUC



5.2

KOJIE0ATEIBbHOTO ABUKECHUS

[IpeBpamieHue SHEPruM IpU TAPMOHUYECKUX
konebanusax. CB3b  aMIUIUTYABl  KoJeOaHMit

>-14 UCXOJHOM BEJIMYMHBI ¢ aMILUIUTYIaMH KOJIeOaHHii
€€ CKOpPOCTU U YCKOPEHMUS
KonebarenpHbIi KOHTYD. CBoOoaHbIe
DJIEKTPOMArHUTHBIE KOJEOaHHS B  HJICAIHHOM
5.15 Koyie0aTenbHOM  KOHTYype. AHAIOTHUS — MEXIy
MEXaHUYECKUMHU u AIIEKTPOMArHUTHBIMH
konebanusmu. Popmyna Tomcona
516 3aKOH COXpaHEHHsS OSHEPrHH B  HJICATLHOM
o K0J1€0aTeIbHOM KOHTYpE
BeiHyX1eHHBIC MEXaHUYECKUE KOJIeOaHusI.
5.1.7 Pesonanc. Pe3onancHass kpuBasi. BbIHyXIeHHBIE
AJIEKTPOMArHUTHBIE KOJICOaHMsI.
518 [Tepemennblil Tok. CHHYCOUJAIbHBIN TIEPEMEHHBIN
o TOK.
519 MOIIHOCTh TIEPEMEHHOTO TOKa. AMIUIUTYJHOE H
o JeACTBYIONIEE 3HAYEHHUE CUITBI TOKA U HAMIPSKEHUSI
Tpancpopmarop. IlpousBoiucTBo, mnepemada U
norpeOieHne AIIEKTPUYECKON SHEPIUH.
5.1.10 DKOJOTMYECKHE  PHUCKM  TpU  NPOU3BOJCTBE
o AIIEKTPHYECKON SHEPIHH. Kynerypa
UCTIOJIB30BaHUS AJIEKTPOIHEPTHH B TIOBCEAHEBHOM
KU3HH
5111 TexHnuueckue YCTpOMCTBA: ceifcmorpad,
o AIIEKTPUUYECKUI 3BOHOK, TMHUU JIEKTporepeiad
[TpakTuyeckue paboTHI. HccnenoBanue
3aBHCUMOCTH NE€PHO/Ia MaJIbIX KoJeOaHMil rpy3a Ha
5112 HUTM OT JUIMHBI HUTH M Macchl TIpy3a.

HccnenoBanue MNEpEMCHHOTO0 TOKa B 1€NU U3
MOCJIEIOBATEIbHO COCIUHEHHBIX KOHACHCATOpa,
KaTyHlIKu U pe3ucTopa

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

Mexanunueckue BOJTHBI, YCIIOBUS

591 pacIpoCTpaHEeHHS. [epuon. CkopocTb
pacrpocTpaHeHHs | JITMHA BOJHEL. [lonepedynsie u
TIPO/IOJIEHBIC BOJTHBI

599 #H#Par###  Untepdepenuss u - audpaxius
MEXaHUYECKUX BOJIH

593 3Byk. CkopocTh 3ByKa. ' pomkocTh 3Byka. BricoTa

ToHa. TemOp 3ByKa



5.3

5.2.4

DJIEKTPOMAarHUTHbIE BOJHBI. Y CIIOBUS U3JTyYECHHS
AIIEKTPOMArHUTHBIX BOJIH. B3auMHas opueHTanus
BeKTOpoB E, B 1 v B 3J€KTpOMarHuTHON BOJIHE B
BaKyyMe

5.25

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPa’KEHUE,
IIPEIOMIICHUE, HoJIIpU3aLus, T paxius,
untepdepeniusa. CKOPOCTh 3JIEKTPOMATHUTHBIX
BOJIH

5.2.6

5.2.7

5.2.8

[llxkana sneKTpoMarHUTHBIX BOJH. lIpumeneHue
AJIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

[lpyHuMnIBI ~ paguocBsi3W U TEJIEBUICHUS.
Paguonokanus. DIeKTpOMAarHUTHOE 3arps3HEHHE
OKPYXAaIOILEH Cpeabl

Texnuueckue yCTpOMCTBA: MY3bIKaJIbHbBIE
WHCTPYMEHTBI, YJIbTPa3BYKOBas JAMArHOCTHUKA B
TEXHUKE W MEIULUHE, pajgap, pPaguoNnpUEMHUK,
TEJEeBU30p, aHTeHHa, TenedoH, CBY-neunb

OIITUKA

531

5.3.2

[IpsMonuHEetHOE  pACIPOCTPAHEHHME CBETa B
oaHopoHOM cpexe. JIyu cBera

OtpakeHue cBeTa. 3aKOHBl OTPAKEHUS CBETA.
[TocTpoenne n300pakeHUi B INIOCKOM 3epKalie

5.3.3

HpeJIOMJIeHI/Ie cBeTa. 3aKOHBI IMPECJIOMJICHUSA CBETA.
AOCOIIOTHBIN TTOKa3aTellb IMPEIIOMJIICHUSA

5.34

5.35

Ilonnoe BHyTpeHHee oTpaxkeHnue. lIpenenbHbIi
YTOJI IOJIHOTO BHYTPEHHETO OTPAXKEHUS

I[I/ICHepCI/IH cBeta. CIIOKHBIN cocTaB O€lIoro cBeTa.

[IBer

5.3.6

Coluparoue U pacceuBaronue JTUH3bL. TOHKas
nrH3a. QOKYCHOE PacCTOSHUE W ONTHUYECKas CHIIA
ToHKOM JnuH3bL. IlocTpoeHne wu300paxeHuil B
coOuparomux U pacceuBaromux auH3ax. Gopmyna
TOHKOM JIMH3bI. Y BEJIMYEHUE, JaBAEMOE JIMH301

5.3.7

IIpenenst IIPUMEHUMOCTHU F€OMETPUYECKON
ONTHUKH

5.3.8

Wnrepdepenmus ceera. KorepeHTHbIE HCTOUHUKH.
Yenosus HaAOJIFOIEHUS MaKCUMYMOB u
MUHUMYMOB B HHTEP(PEPEHLMOHHONW KapTHHE OT
JBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB

539

Judpakuus cBera. JudpakuuonHass peméTka.
VYcnoBue HaOMOIEHUS TJIABHBIX MAaKCUMYMOB MPH
MIaJICHUM  MOHOXPOMAaTHYECKOTO  CBeTa  Ha




TU(PPaKIUOHHYIO PEIIETKY

5.3.10 [Tomstpusarus cBera
Texnuyeckue YCTPOMCTBA:! OYKHU, aymna,
5311 ¢doroanmnapar, IIPOEKLINOHHBIN anmapar,

MHUKpPOCKOII, TEJECKOI, BOJOKOHHAs ONTHKA,
TudpakuoHHAas PelETKa, TOISIPOU]

[Ipaktudyeckue paboThl. V3mepeHue mokazaTesns
MPEJIOMIICHUS. Hccnegosanne CBOMCTB
n300pakeHui B auH3ax. HaOmronenue mucniepcuu
cBeTa

5.3.12

BJIEMEHTAI CITIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'panurel IPUMEHUMOCTHU KJIaCCUYECKOM
6.1 MexaHuKu. [locTynaTel TEOPHUH OTHOCUTEIBHOCTH:
' WHBAapUaHTHOCTb MOJAYJSI CKOPOCTHM CBE€Ta B

BaKyyMe, IPUHIIUIT OTHOCUTEILHOCTH DWHIITEITHA

OTHOCHUTENHLHOCTD OJJHOBPCMCHHOCTH.

6.2
38.M€,Z[J'I€HI/IC BpPEMCHHU U COKPAIICHHUC NJIMHBI

6.3 DHeprusi ¥ UMITYJIbC CBOOOTHOW YaCTHIIBI

CBsi3b  Maccbl C DHEpPrUed U  HUMIYIbCOM
6.4 CBOOOJIHOM YacCTHIIbl. DHEPrusi MOKOs CBOOOIHOM
YaCTHIIBI

KBAHTOBAA ®U3UKA

7.1

7.2

SJIEMEHTBI KBAHTOBOI OIITUKU

@ortonbl. dopmyna Ilnanka cBs3W DHEPruu
7.11 ¢doToHa € ero 4yactoTod. DHEprus M HMILYJIbC
dotona

OtkpeiTHE U UccnenoBanue Gorodrpdexta. OnbIThI

1.2 A.T'. CroneroBa. 3akonsl potodddexra

VpaBHenne OiHiTelHA 118 QoTodddekTa.

7.1.3
«Kpacnas rpanuna» ¢portospdexra

7.1.4 Hasnenue ceera. OnbiTel I1.H. JIebeneBa

7.1.5 XUMHYECKOE JeHCTBUE CBETA

216 TexHUuecKue yCTpOiicTBa: doTosnemenr,
o (GoTomaTuMK, ConHeYHas OaTapes, CBETOIUOI

CTPOEHUME ATOMA

Mopnens atoma Tomcona. OnbiTer Pezepdopnaa mo
7.2.1 HCCIIEIOBAHUIO CTpOeHHMs aToma. [Imanerapuas

MoJieIb aToMa

Iloctynarel bopa. HM3nyyenue u morionieHue
7.2.2 (OTOHOB TpH MEPEexXo/ie aToMa C OJHOTO YPOBHS

sHepruM Ha Jpyro. Buasl crektpoB. Crnektp




7.3

YPOBHEM 3HEPrUU aToMa BOJIOpOa

7.2.3
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BosHoBbie cBolicTBa yactuil. Bomubel ne bpoiis.
KopmyckynsapHo-BomHOBOH fyanusm. Jludpaxius
AJIEKTPOHOB HA KpHUCTAJIIaxX

CHoHTaHHO€ U BBIHYXKJICHHOE  HW3JIyYEHHUE.
YCTpoiCTBO M MIPUHITUIT pabOTHI J1a3epa

7.2.5

TexHu4eckue yCTpOMCTBA: CIEKTPAIbHBIA aHAJIN3
(criexTpockoI), 1a3ep, KBaHTOBbIM KOMIIBIOTED

7.2.6

[TpakTuyeckue paboThI. Habnronenue
JIMHENYaTOro CIeKTpa

ATOMHOE APO

7.3.1

7.3.2

7.3.3

7.3.4

7.3.5

Meronsl HaOII0ACHUS u perucTpanuu
AJIEMEHTAPHBIX YaCTHUIL

OtkpeiTHe paarnoakTuBHOCTH. OnbITh Pe3epdopaa
[0  ONPEACICHUIO COCTaBa  PATUOAKTUBHOTO
m3nydenus. CpoiictBa anbda-, Oera-, ramma-
I/I3J'Iy‘~IGHI/I$I. BJII/ISIHI/IC paI[I/IOB,KTI/IBHOCTI/I Ha )XHUBBIC
Opra’Hu3Mbl

OtkpeiTHe TpoTOHA U HeWTpoHa. HykinonHas
Monenb sjapa leiizenOepra — MBaHeHko. 3apsin
saapa. MaccoBoe unciio siapa. M3otomnsl
Anbda-pacniaf. OIEKTPOHHBI W TO3UTPOHHBII
Oera-pacmaj. ["amma-uznyueHue. 3akoH
PaAOaKTUBHOIO pacnaaa

DHeprus CBA3U HYKJIOHOB B sijipe. SInepHbie CUITBL.
Jedext maccsl siapa

7.3.6

7.3.7

7.3.8

Snepusle peakuuu. [lenenue u CUHTE3 SAEp

Snepusiii  peaktop. TepMOsIepHBIM  CHUHTE3.
[TpoGnemMbl U MEepCHeKTUBBI SJIEPHON YHEPTreTHKH.
OKOJIOTUYECKHUE ACHEKTHI SIIEPHON IHEPTETUKU

OnemeHTapHble 4yacTHIbl. OTKpBITHE MO3UTPOHA.
dyHaaMeHTaIbHbIE B3aUMOJEHCTBUA

7.3.9

7.3.10

TexHudeckne yCTpOMCTBA: JO3UMETpP, Kamepa
Bunscona, siaepHblil peakTop, aToMHas 6omba
[Tpaktuyeckue pabotel. MccrnemnoBaHue TpeKoB
yacTuIl (110 TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKHA

8.1

8.2

Bun 3Bé3gHoro Heba. CosBe3amsi, sipkue 3BE3JBI,
IJIAaHETBI, UX BUAUMOC IBUKCHUC

Conneunas cucrema. [lnaHeThl 3eMHOM T'pYIIIBI.
IInaneTeI-TUTAHTEl U UX CIIYTHUKH, KaAPJIIMKOBBIC



mwianeTel. Manbie Tesa COMTHEYHON CUCTEMBI

8.3

8.4

Comnne, ¢orochepa um armochepa. ConaHeunas
AKTUBHOCTh

Uctounuk sneprun CosHia v 3BE311

8.5

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKHU: Macca,
CBETHMOCTb, panuyc, TeMIlepaTypa, UX
B3aUMOCBs3b. /lnarpamMmma «CneKTpajgbHbIA KJIACcC —
CBETHUMOCTDY. 3BE3 bl [JIaBHOU
ITOCJICIOBATEILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTB» IS 3BE3] TJIaBHOM
MMOCJIEIOBATEILHOCTH

8.6

H##HPar#H#BayTpeHHee CTPOCHHUE 3BE3 L.
CoBpeMeHHbIE NIPENCTABICHUS O MPOUCXOKICHUH
u 3Bosronuu CoslHLa ¥ 3BE311. DTanbl )KU3HU 3BE3]L

8.7

Mneunslii Ilyte — Hama 'anaktuka. CnupanbHast
CTpyKTypa ['anakTuku, pacrpeneneHue 3B€31, raza
u e, llonoxxenune u apwxenune ConHua B
[Nanaktuke. [1nockas u chepuueckas MoaACUCTEMBI
lManaktukn

8.8

8.9

8.10

Tunsl ramaktuk. PanuoranakTMku W KBas3apbl.
UeEpHpbie AbIpBI B iApax rajlaKTUK

Bcenennas. Pacmupenue BceenenHoil.  3akoH
Xabb6mna. Pazberanue ramaktuk. Bo3pact u paaunyc
Bcenennoit, Teopust bosbmoro B3peiBa. Mojaens
«ropsuer Beenennol». PenukroBoe uzinyueHue

MacuirabHas CTPYKTypa Bcenennoi.

MeraranakTuka. Hepeménneie npoOIeMbl
aCTPOHOMHUH




IMPOBEPAEMBIE HA ETD 11O PU3UKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon

NpoBepsieMoro
TpedoBaHMS

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

1

CdopmupoBaHHOCTE YMEHHMH pacro3HaBaTh (U3UYECKHC SIBICHUS

(mporiecchbl) U OOBACHATH MX HA OCHOBE M3yYEHHBIX 3aKOHOB

BJIaI[CHI/IC OCHOBOIIOJIararommuMun (1)I/ISI/II-IGCKI/IMI/I IIOHATUAMHA n

BCIIMYNHAMU, XapAKTCPU3YIOILITUMU (I)I/I3I/I‘IGCKI/IC IMpOICCChI

ChopMUpOBaHHOCTh YMEHHH MNPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJICKYJISIPHOM busuku u TEPMOJIMHAMHUKH,
ANEKTPOJMHAMUKH, KBAaHTOBOH (DM3HMKH I aHAIM3a W OOBSICHCHUS
SIBJICHU MUKPOMHpA, MaKpOMHpa U MEraMupa, pa3jinyaTh YCIOBHS
(rpanunbl, 006JaCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh
BceoOImMi xapakTep (yHIaMEHTaIbHBIX 3aKOHOB M OIPAaHHYEHHOCTb
WCIIOJIb30BAHUS YaCTHBIX 3aKOHOB, aHAIM3HPOBATh (DHU3UYECKHE
MPOLIECChI,  WCTOJB3Yys  OCHOBHBIC  TIOJIOKEHHS,  3aKOHBI |

3aKOHOMCPHOCTHU

ChopMHUpPOBAaHHOCTH YMEHHS pa3inyaTh YCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYEeCKUX TeNl U MPOIECCOB (SBICHUIN)

ChopMupoBaHHOCTh yMEHHUS pelaTh pacuy€THhIE 3aJaud C SIBHO
3aJlaHHOW W HESIBHO 3aJaHHOW (U3NYECKOW MOJENbI0: HAa OCHOBAHUU
aHajM3a YyCJIOBUsS BBIOMpaTh (U3MYECKHE MOCNH, OTBEYAIOIINe
TpeOOBaHUAM 3a/1a4u, IPUMEHSTH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
U TOCTynaThl  (PU3MYECKMX  TEOpWid  TpU  HCIOIH30BAHHUU
MaTeMaTUYECKUX METOJIOB PEIICHUsS 3a/ay, IPOBOJIUTH PACUYETHl HA
OCHOBAaHWHU WMEIONIUXCS JAHHBIX, AaHAJIU3UPOBATh pe3YyJbTaThl U
KOPPEKTUPOBaTh  METOJIBI  pemieHuss ¢  y4ETOM  TOJyYeHHBIX

pe3yIabTaTOB

Pemate xadecTBeHHBIE 3a/1a4yu, TPEeOyIOIME NMPUMEHEHHs] 3HAHUA W3
pPa3HBIX pa3feNioB IIKOJIHHOTO Kypca (PU3WKH, a TaKKe WHTErparuu
3HAHUN M3 JIPYTUX MPEeIMETOB €CTECTBEHHOHAYyYHOIO  I[UKJIA!
BBICTPAMBATh JIOTUYECKYIO LIEMOYKY PACCyXJAEHUW C ONOpod Ha

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



Bnanenue OCHOBHBIMH MeTOoAaMH1 Hay4HOTO MMO3HAHMS,
UCTOJBb3yeMbIMU B (U3MKE: MPOBOJIUTH TMPSIMBIE M KOCBEHHBIE
u3MepeHus: (U3MUECKUX BEJIUYUH, BBIOMpPAs ONTUMAJbHBIA CHOCOO
W3MEPEHUS] U UCIIOJb3Ysl U3BECTHBIE METOJAbl OLEHKH MOTPEHIHOCTEN
U3MEPEHUH, IMPOBOAUTH HCCIIEJOBAHUE 3aBUCHUMOCTEH (U3NYECKUX
BEIMYMH C HCHOJB30BAHUEM TMPSAMBIX H3MEPEHHH, OOBICHATH
MOJIy4YE€HHBIE PE3yJbTaThl, UCIONb3Yd (DU3HMUECKHE TEOPHH, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABL; COOMIOAATh MpaBuUia O€30MacCHOTO Tpyaa
IIpU MIPOBEACHUH HCCIEIOBAHUN B PaMKax Y4eOHOrO AKCIEpUMEHTa U
y4eOHO-UCCIIEIOBATEIIbCKOM  JICSITEIbHOCTH  C  MCIOJIb30BAHUEM
UM(POBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W J1aDOpaTOPHOTO

o0opynoBaHus

ChopmupoBaHHOCTH ~ yMEHHH  aHANM3UpOBaTh W OILICHUBATH
MOCJIEICTBHS OBITOBOM M MPOW3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOW C (PM3MYECKUMH TPOIECCAMH, C TO3HMIUN IKOJOTHUECKOU
0€30I1aCHOCTH; MIpeCTaBICHU I o paloOHAIBHOM
MPUPOJIONOIB30BaHUM, a  TakKe  pPa3yMHOM  HCIOJb30BaHUU
JOCTMKCHUM HAyKHM W TEXHOJIOTMW JUId JAJbHEWIIEr0 Pa3BUTHS

YeJI0BEUYECKOr0 OOIIECTBA

10

OmnageHne pa3IUYHBIMH crocobamMu  paboTel ¢ WH(pOpMaIuen
(GU3NYECKOTO  CONAEpXaHUA C  HCIIOJIB30BAaHHEM  COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJOIHH; pa3BUTHE YMEHUH KPUTHYECKOTO

dHaJIN34a U OLICHKU JOCTOBCPHOCTHU nonyqaeMoﬁ HH(bOpMaL[HH

ChopmupoBaHHOCTE ~ YMEHUH  NPUMEHSATH  OCHOBOIOJATaoIINe
ACTPOHOMHUYECKHE TIOHSATHS, TEOPUM W 3aKOHBl [UJIsl aHalu3a |
00BACHEHHST (PU3MUECKUX MPOIIECCOB, MPOUCXOIAIIMX Ha 3BE37aX, B
3BE3IHBIX CHUCTEMax, B MEXTaJlakKTHUYeCKOW cpejie; JBUKEHUS

HeOECHBIX TEJI, DBOIIOLUH 3BE€311 M Beenennon




IHHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, ITPOBEPAEMBIX HA EI'D I10 ®U3UKE

Kon
pa3aeJia/TeMbl
1

11

Koa yaemenra
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IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
MEXAHUKA
KMHEMATHUKA

MexaHHuUecKoe JBHIKCHHE. OTHOCUTEIHLHOCTh MEXaHUYECKOTO JABHMOXKCHUS.

Cucrema orcuéra

1.1.2

MarepuanbHas TOUKa.
gl | TPacETOpPHE

E€ pamiryc-BeKTop:

Fr)=(xlr) e ) =(2)),

TpaeKTopIIf,

IepeMETICHIIE!

Ar=7(ty)—7(t))=r, -1 =
= (Av, Ay, Az),

IyTb.

CrnoxeHIle HEPEMEH]EHIITIZ

Ay =0 + 40,




CKOpOCTh MaTepUAIbHOM TOUYKHU:

_ AF -,
v=—0 =T, =[U‘1_.U1_.U_].
At o T
Ax , ) .
v, =—| =X/, aHAIOTUYHO v, =), U.=Z,.
1.1.3 At o :
CoxeH1e cKopocTeil: &, =0, + 0, .
Brruncnenue nepemMeIeHns u MyTu MaTeprualbHON TOUKU IIPU
IPSMOJIMHEIHOM JBHXKCHUU BIIOJIb OCU X TI0 TpaduKy 3aBUCUMOCTH Vx(t)
. . AD -,
VexkopeHile MaTepHalsHOIl TOYKIL: d = — =y'= [al_ .a_.a_ ] .
Al |y o
114
ﬂL:: f Yor r Yor
a =—2 =(uv,)’". aganorm4Ho a, =(v, |, a.=(v.)".
X m o X ir d L - =47
PaBHOMEpPHOE ITPAMONMHENHOE IBUKECHHE:
x(t) = xg + Vout
1.15

X(t)=xo




[0)4

Uy (t) — vg, = const

(t)

0x

const




1.16
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PaBHOYCKOpEHHOE NPAMOJIMHENHOE ABUKECHUE!

at

x(f)=x, + v, f+

v (t)=uvu, +at

a, = const

" a3

R | -
Uy, — Y, =<4, ["LJ "Ll]

HPII JBILKCHINI B OTHOM HAIIPABICHHI IIVIE S = -

CBoboaHOe majieHne. Y CKopeHue CBOOOTHOTO TaCHUSI.

Vi

Mo a

0] X0 _‘.'-

JIBuxkeHue tena, OpOIIEHHOTO MO YIJIOM 0. K TOPU3OHTY:




1.1.8

[.‘r{t} =X, U, t=x +tU,cosa-f
gt . ’
V(£) =y, +U, f+ 1T =1, +U,sina- I—ETT

v (t)=v,, +g.t=v,sino— gt

=0

=—g=const

{ux (t)=uv, =y, cosa
Ex
g,

3

KpuBonuHueiiHoe nBnxkenue. IBHKEHUE MaTEpUAIbHON TOUKH IO OKPYKHOCTH.
VYriioBas U IMHENHHas CKOPOCTh TOUKH:

v = wR

V=wR

IIpu paBHOMEPHOM JABUKEHUN TOYKH IO OKPYKHOCTH

_2n_2
w= i TV




2

2o

. HeHTpOCTpeMI/ITCJIBHOC YCKOPECHUC TOYKHU:

— — ,\2
Ay = — = w"R

uc




R
. [lonHOE yckopeHne MaTepralbHOU TOUKH

1.1.9 Tépnoe Teno. [locTynarenbHOE M BpallaTeIbHOE IBUKEHHUE TBEPAOTO TENA
1.2 JMHAMUKA
191 WNuepuuaneubie cucteMel orcuéra. Ilepsbiii 3axkon Herorona. IlpuHnmn
OTHOCHUTEIBHOCTH I anmirest
Macca Tena. IImoTHOCTE BelecTBa:
1.2.2 z
2. p= v




A

123

Cuna. IIpuHIun cyneprno3uinm CuiI:

- - -

FpaBHOAeﬁCTB = Fl + F2+- -

paBHOJEHCTB







1.2.4

Bropoii 3akon Hetorona: 11s marepuaibHoit Touku B UICO

>
-

Fi = ma,




Ap = FAt

At
npu

>

F = const




1.2.5

Fpy Fy
Tperuit 3akoH HproTOHA 17151 MaTEpUAIBHBIX TOYEK:

-

Fip = —Fp

12




1.2.6

21

3akoH BCCMUPHOI'O TATOTCHUA: CHJIbBI IIPUTAKCHUA MCEKAY TOYCUHBIMU

MaccaMu paBHbI
mim,

F=6—5




Cuiia TSHKeCTH. I_IGHTp TSDKSCTH TeJa. 3aBUCHMOCTh CHUJIBI TSKECTH OT BBICOTHI

h Haa MOBepXHOCTHIO TUIaHEThI paanycom RO:
GMm

9= Ry + )2

mg

(R




h)

GMm

Cuna ynpyroctu. 3akoH ['yka:
F, = —kx

1.2.7

—kx




1.2.8

Cwuiia tpenusi. Cyxoe TpeHue.

Cuuta TpeHUsl CKOJIbKEHUS:

Frp
F
P
UN
Cuna TpeHus noKos:
Frp
F

P

IA




Koadduruent tpenns

1.2.9

JlaBneHue:

1.3

CTATHUKA




13.1

1.3.2

—s

F
MOMEHT CHUJIBI OTHOCUTEIBHO OCH BpaluCHUA:

M| = FI, rae | — mieyo cubr

4

OTHOCHTEIIBHO OCH, TIpoXoisiiel uepe3 Touky O meprneHAnKyIIpHO PUCYHKY

HeHTp Macc TCia. I_[eHTp MacCC CUCTEMbI MATCPUAJIBHBIX TOYCK:

mir; + myry+...
my; +my+...

T
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##HPar###1.3.4

B OJHOPOJHOM II0JIC TAXKCCTH

(g = const)

const)
HEHTPp MacCC TCJIa COBIMAAACT C €ro HCHTPOM TAKCCTH

VYcnosus paBHoBecust TBEpaoro tena B UCO:
[M+M,+..=0
\[fﬁ +F,+...=0

3akoH [Mackansa




JlaBaeHnue B )XuAKoCTH, Iokosmeiicsa B UCO:
p =po +pgh
p
p
#H#Par###1.3.5
0
+
pgh
3akoH Apxumena:
FApX = ;PBbITeCH
##HPar###1.3.6 F
Apx




BBITCCH

€CJIM TeNO U KUAKOCTh ITokosaTcs B MCO, To

FApX = ngBbITeCH

Apx

pgv




1.4

BBITECH

VcnoBue miaBaHus T

3AKOHBI COXPAHEHN A B MEXAHUKE

#H#Par###1.4.1

NMiynbsc MmaTepralbHON TOYKU:




HHPar###1.4.2

NMmynbc cuctemsl Te:

P =01 +p2+




#HHPar###1.4.3

3aKOH U3MEHEHHS U COXpPaHCHUA UMITYJIbCa:

B CO

Ap = A(pl + p2+- . ) = FlBHEH.[HAt + FZBHEHIHAt+' -




A(




1 BHEIITH

At

2BHEIIH

At

B ICO , ecniu

Ap = A(py +p+...) =0







, €CIIN

1BHEIITH

- -

FlBHeI_I_[H + FZBHe]_[IH+' L

0




2BHEIIH

PeakTuBHOE ABHKEHHE

F
‘ﬁ[;ﬁx

PaboTa cuibl Ha MajloM NEepEMEIEHUH:

#HHHPar###1.4.4

:I:|ﬁ'|-|ﬂf'|-c05 a=F, -Ax
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1.4.6

el

o

—

()]
MOIIHOCTE CUJIBI:

€CJIM 32 BpeMsI

At
At
paboTa CUIIbI U3MEHSETCS Ha , TO MOLIHOCTH CHJIBI
AAd
P=— =F-p-cosn
ﬂf Ar—

Kunernueckast sHEprus MaTepuaibHON TOUKHU:
mv?  p?

EKHH = =

2 2m

KHH




mv

2m




3aK0H U3MEHEHUSI KHHETHYCSCKOU OHEPIUH CUCTEMBI MAaTECPHUAJIBHBIX TOUCK: B

NCO AEkun = Al + A2 + ...

1.4.7

[ToreHManbHas 3HEprus:
JUISl TOTEHLIIMAJIBHBIX CHJT

A12 = ElrIOTeHu - EZHOTGHH_Z AEHOTEHL[

12

lmoreHIy

210TeHI




AE

IIOTEHIT

IToTreHnuanbpHas OHCPIruAa MaTepI/IaJIBHOﬁ TOYKHU B OJHOPOAHOM II0JIC TAKCCTHU:

EHOTeHu = mgh

TOTEHI]

mgh

[ToTenmnuanpHas sHEPTUS YyOPYTo A1ehOPMUPOBAHHOTO TEJa!

kx?
EHOTeHu = T




TOTCHIL

kx

1.4.8

3aKOH U3MEHEHHS M COXPAHEHHUS MEXaHUYECKON DHEPTHU:
Eyex = Exan * Enorerm.

B IICO AE,ex = Ascex senoresn. can,

B IICO AE,ex = 0, €I Agcex menorenm cunr = 0




1.5
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MEXAHNWYECKUWE KOJIEBAHMA 1 BOJIHbI
['apmoHnueckue KoiebaHusT MaTepuadbHOW TOYKM. Awmruryna u  ¢aza
kosnebanuii. Kunemaruueckoe onucaHue:

x(f) = Asin| @t +o, ).

v (H=x.
a(n=(v ), =—o'x) =>a +a'x=0,
IZIe X - CMEIICHUE U3 PABHOBECHSL.

JlnHaMu4yecKoe ONucaHue:

ma, = —kx,
ma
X
—kx,
riue
k = mw?
k

maw




. 9TO 3HAYHT, YTO

—kx.

9HepFeTI/IquKOC OIIMCAaHHC (BaKOH COXPaHCHUSA MEXaHHUYECKOM 3HeerH)Z

JJM+E_H£§M_M _

2 2 2 2

CBs3b AMIUIUTYAbI KoJieOaHUI CMCIICHUA MaTepHaHLHOﬁ TOYKH

aMIUIMTY/IaMU KoJieOaHui €€ CKOPOCTU U YCKOPEHMUS:

Upe =04, @ =4

C

1.5.2

[lepuox u yactoTa KoJneOaHUIA:




HCpI/IO,I[ MaJIbIX CBO6OI[HLIX KoJIEOAHHH MaTeEMaTHYECKOTO MasATHUKA:

IF=2n i

g
[Tepuoza cBOOOIHBIX KOIeOaHUI MPY>KUHHOTO MAasiTHUKA:

m
T=2n|—
k
153 Breinyxaennsie kosebanus. Pesonanc. PezonancHas kpupas

HOHCpC‘IHHC H IIPOAOJIBHBIC BOJIHBI. CKOpOCTL PacCIIpoCTpaHCHHUA W AJIMHA

BOJIHBI:

<<

154 vT




Hutepdepentius u qudpakius BOJIH

155 3ByK. CKOpOCTh 3ByKa
2 MOJIEKVIJIAAPHASA ©®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVYIJISAPHASA ®U3UKA
Mopgenun  cTpoeHus  rasoB, JKMAKOCTeM M TBEpABIX Ten. llycts
TepMOJMHAMHUECKasi cuctema (Teno) coctouT u3 N OAMHAKOBBIX MOJIEKYJI.
Tornma KoJIM4EeCTBO BEIIECTBA
N m
it
Vv
211 =




rac




— 4ncio ABorajapo, m — Macca CUCTEMBI (Tena),

u

U

— MOJIsIpHasd MaccCa BCIUICCTBA

212
2.1.3
214
2.15

2.1.6

TemioBoe IBMKEHHE aTOMOB U MOJIEKYJT BEILIECTBA
BsaumopeiicTBie yacTHIl BelecTBa

Huddysus. bpoyHOBCKOE IBUKEHHE

Mopens uneanpaoro raza B MKT

CBs3b MCKOY JaBJICHHUCM u CpCI[HCfI KHUHETHYECKOMN 3Hepl"HeI>i

MOCTYHATCIIBHOT'O TCIJIOBOTO ABHMXKCHUA MOJICKYJI HACAJIBHOI'O ra3a (OCHOBHOG

ypaBHernne MKT):
= 2 (mp?) 2. —
p=-mjw ' =-n-| —|==-n-£&,.
3 3 01 2 3

e mO — Macca OIHOI MOJICKYIJIBI,




- KOHIIEHTPAIUS MOJIEKYJT

2.1.7 AOlcomoTHas Temnepatrypa: T =t +273K
Cesi3p  TeMmmepaTypsl Ta3a €O  CpeIHEHl  KHHETHYEeCKOH  sHepruei
MOCTYMATEFHOTO TETIOBOTO IBHKECHHUS €T0 MOJICKYII:
{ 2
218 P - WY
2 2
2.19 Vpasuenue p = nkT
2.1.10

Mopenb uaeaabHOTO Ta3a B TEPMOIUHAMUKE:




VpapHeHHe MeHEneeBa — KiarneHpoHa
BreIpakeHHe U1 BHYTPeHHEH 3HEPIHH
VpaereHne MenHzneneera — KianefipoHa (OpHMeHHMEIe (DOPMEI

3AIIICI):

pV=""RT =vRT =NkT, p=PRL

K K

BripakeHie 114 BHYTPeHHeIl 3HepI 0JHOAaTOMHOIO HII€aTbHOIO
raza (IpIMeHIIMEIe (OPMEI 3aIIcH):

U=2VRT=3NiT =2 R =ve T=32 p7
2 2 21 veoo2

2.1.11

3akoH [lanbToHa JUIs 1aBJICHUS CMECH Pa3pEKEHHBIX Ta30B:

p=p+p+..

©




2.1.12

W3omporiecchl B pa3peKCHHOM Ta3e ¢ MOCTOSHHBIM yuciioM Mojekya N (c
IIOCTOSIHHBIM KOJIMYECTBOM BCUICCTBA V):
uzorepma (T = const): pV = const ,

nzoxopa (V = const):

p
— = const
T




const

u3obapa (p = const):

V— t
T—COTlS

const




I'padmaeckoe npencrapnenue nzonpoieccos Ha pV-, pT- u VT- quarpammax.

OO0beMHEHHBINA ra30BbIA 3aK0H:

—— = const
T

pVv

const

JJIA IOCTOSAHHOI'O KOJIMYECTBA BCIIICCTBA V.

HaCI)III_[eHHI)Ie N  HCHACBIOICHHBLIC  IIapBbl. KagecTBeHHass 3aBHCHMOCTH

2.1.13 IUVIOTHOCTU W JABJCHHUsS HACBIILIEHHOTO Ilapa OT TeEMIEpaTyphl, HX
HE3aBUCHMOCTH OT 00BEMa HACHIIIIEHHOTO TTapa
Brnaxxnocts Bo3ayxa.

2.1.14

OTHOCHTEIbHAS BIIAXKHOCTD:




(I) _ pnapa (T) _ pnapa (T)
pHacmu.mapa (T) pHacmLunapa (T)

HacChIIIapa

M

napa

M




2.2

2.1.15

2.1.16
2.1.17

HachImnapa

M

napa

M

HN3meHeHue arperaTHbIX COCTOSIHUM BEIIIECTBA: HUCIIApCHHUC U KOHACHCAIUA,

KHUIIEHUE )KUJIKOCTH
M3MeHeHne arperaTHbIX COCTOSIHUM BEILIECTBA: TUIABJIEHUE U KpUCTAJIN3aLus
[TpeoOpa3oBanue sHEprUH B (ha30BBIX MEpPEXoaax

TEPMOJNHAMUNKA




221
2.2.2

TemioBoe paBHOBECHE U TeMIIepaTypa

BuyTtpenussa sHeprus

2.2.3

224

Tennonepenaya Kkak cnocod W3MEHEHHsI BHYTPEHHEH dHeprun 0e3 COBEPIICHUS
pabotbl. KOHBEKIM, TEMIONPOBOAHOCTD, U3JIyUYEHHE
KosngecTBo TemioTsl.

VYV nenpHas TEIIIOEMKOCTh BEILIECTBA C:
Q = cmAT

CMAT

2.25

VY nenbHas Teruiota mapooopazoBanus L: Q = Lm.
VY enpHas TerioTa miasiaeHus A Q = Am.

VY aenwpHast TEIUIOTA CropaHus Toruuea : Q = gm

2.2.6

OneMeHTapHas paboTa B TEpMOIUHAMUKE:
A =pAV

pAV




2.2.7

Brruncnenue paboTsl 1o rpaduky mnpoiiecca Ha pV-auarpaMmme

IlepBblil 3aKOH TEPMOJIMHAMUKH:
Q12 =AU + A = (U2 —Up) + Ay,

12

AU

12

12

U




12

Anma0ara;

12

Q12 = 0= Ay, = (U, — Uy) =AUy,




12

(U




12

2.2.8 Bropoii 3akoH TepmoarHaMuku. HeoOpaTuMbIe MpoIecch
[Ipunnuune! aeiictBus Temnosbix MamuH. KITI:
n:Aﬂm:“—m_|“-xm| |‘-—Kﬂ.‘|’[|
MakcumanbHoe 3nauenue KII. [{ukn Kapno:

.. -T T

2.2.10 Max T =My, = ————— =1 -2

T T
YpaBHeHHe TEII0BOTO OanaHca:
2211

Ql+QZ +Q3+:







3.1

OJIEKTPOJMHAMUKA
OJIEKTPUYECKOE IIOJIE

DnekTpu3anus Tea u e€ nposBICHUs. DIIeKTpUuUecKuii 3apsij. JBa Buaa 3apsja.

3.1.1 DJIEeMEHTapHbIA JJIEKTPUUYECKUN 3apsll. 3aKOH COXPAHEHHUs DJIECKTPHUYECKOIO

3apsaja

BzaumogeiictBue 3apsanoB. Toueunsie 3apsbl. 3akoH Kynona:

B OJIHOPOJHOM BEIIECTBE C AUDIEKTPUUECKON MPOHUIIAEMOCTHIO

€
3.1.2
{_? M2 l {_? - {_?1
F=k|1|_lh"= .|1|_|'
e 4meg, 17

3.1.3 OnexTpudeckoe moie. Ero neiicTBre Ha 3J1eKTpUIECKUE 3apsiIbl

Hanpsik€HHOCTD 31€KTPUYECKOTO MO

N F
qnpo6an7I

3.1.4




MPOOHBIH

ITone Toueunoro 3apsna:




OIHOPOAHOC II0JIC:

>

E = const.




3.15

const.

KapTtune! muHuN HanpsskEHHOCTH ATUX TOJICH

HOTCHHI/IELTIBHOCTI) OJICKTPOCTATUYCCKOI'O I10JI4.

Pa3HOCTh MOTEHIMATIOB U HANIPSHKEHUE:
A1z = q(p1 — ¢2) = —qAd = qU.

12

q(¢




—QA¢
qu.

HOTCHHI/IaJIBHa}I 3HepFI/I$I 3ap5ma B BHCKTPOCTaTI/I‘IeCKOM I10JIC:
W =q¢




HOTCHHI/IaII SJICKTPOCTATHUYCCKOI'O I10JIA:

¢_ﬂ
T q

CBs3b HaprI)I(éHHOCTI/I IoJIA U Pa3HOCTU IMOTCHUIHUAIOB IJiId OAHOPOIAHOTIO

anekTpocTarndeckoro mosst: U = Ed

3.16

[TpuHIUIT Cynepro3uIUK JIEKTPUYECKUX TTOJIEH:

- - -

E :E1+E2+,¢ =¢1+¢2+







3.1.7

HpOBO,Z[HI/IKI/I B BHCKTpOCTaTI/IIIeCKOM I10JI1C.
VYcnoBue paBHOBECHS 3apsAJI0B: BHYTPH IPOBOJHUKA
Et=0




0

, BHYTPHY U Ha MOBEPXHOCTH MIPOBOJHHUKA (¢ = CONSt

3.18

3.1.9

Jusnextpuku B ANEKTPOCTATUYECKOM ToJIe.

IMPpOHUIAaCMOCTDb BCIICCTBA €

Kongencarop. D1eKTpoEMKOCTh KOHIEHCATOPA:

_41

C_U
C
U
q

DeKTPOEMKOCTh TIIOCKOTO KOHICHCATOpa:

JusnekTpuueckas




&€

eC




3.1.10

Hapannenbﬂoe COCAMHCHNEC KOHACHCATOPOB:

q=q+qz+....,U; = U, =---JCnapaml_C1+C2+-"

o




napaut




IlocaemoBaTreabHOE COCAUHCHHE KOHACHCATOPOB:




ocJ







3.1.11

OHeprus 3apsKEHHOr0 KOH/IEHcaTopa:

_qU _CcU* ¢*

N 2

2C




qu

Cu




3.2

321

2C

3AKOHBI ITOCTOAHHOI' O TOKA
Cua Toka:
7-2q

At|,, 0

[Tocrosuubi TOK: | = const

Jnst moctosiHHOTO TOKa ( = It

3.2.2

3.2.3

VY CII0BHS CYIIECTBOBAHHUS IEKTPHUECKOTO TOKA.
Hanpsioxenne U u 3JIC E

3akoH OMa aJig y4acTKa LeMnu:




3.24

SHCKTPI/I‘-IGCKOC COIMPOTUBJICHHUEC. 3aBUCHMOCTD COIMPOTUBJICHHUA OOAHOPOJHOTO

MMPOBOAHUKA OT €TI0 AJIMHBI U CCUYCHU . YaenpHOE COIIPOTUBJICHHUEC BCIICCTBA.

l
R=p§




3.2.5

Ucrounnku Toka. 3J]C uctouHmka ToKa:

ACTOpOHHl/lXCl/IJI

E =
q

A

CTOPOHHHUXCHUJT




3.2.6

BHYTpeHHee COIMPOTUBJICHUEC UCTOYHHUKA TOKA

3akoH OMa ans NOJHOM (3aMKHYTOM) anekrtpuyeckoi nenu: E = IR + Ir,
OTKYy/a
I E
" Rr
I
Rr




3.2.7

[TapannenbHOe COEMHEHUE IPOBOAHUKOB:
I=11+12+..,Ul=U2=.,
1 1 1

Rnapajm Ry R,

napat

=—+—+..







[TocnenoBarenbHOE COETUHEHUE TIPOBOJHUKOB:
u=ul+uz+.,11=12=.,,

TocCI

RHOCJI = R1 + R2+. "




Pa6ota anexkrpuueckoro Toka: A = |Ut.
3akoH Jlxoynsa — Jlenna:
Q = I?Rt

3.2.8

Rt

Ha pesucrope

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







MOUHOCTB 3JEKTPUYECKOTO TOKA!

TenmoBas MOIIMTHOCTD, BEIACIAEMAas Ha pE3UCTOPE:

2]

- - _
3.2.9 P=["R=—7=]U
. . R
MoniHoCTh HCTOYHHKA TOKA:
AA
B =—=  _F]
At Arsl
CB0OOHBIE HOCUTENH JICKTPUUECKUX 3apsA/OB B MPOBOJHUKAX. MeXaHU3MBI
3.2.10 MPOBOAMMOCTHA TBEPABIX METAIJIOB, PACTBOPOB M PACIIaBOB JJIEKTPOJIUTOB,
ra3oB. [TonynpoBoguuku. [101ynpoOBOTHUKOBBINA THO
3.3 MAT'HUTHOE ITIOJIE
MexaHuueckoe B3aWMMOJEWCTBHE MarHuToB. MaruutHoe mosie. Bektop
MarHuTHOM MHAYKIMH. [[puHIMI Cyneprno3uiiMy MarHUTHBIX ITOJICH:
B - Bl + Bz + -
3.3.1




JInaun HHAYKOUHU MAariuTHOTO ITOJIA. KapTI/IHa JIMHUM HHAYKOUHW MAarHuTHOTO

I10JIA ITOJIOCOBOI'O 1 HO,I[KOBOO6p33HOFO IIOCTOSAHHBIX MarHuTOB




3.3.2

3.3.3

3.34

OmnbiT Opcrena. MarHuTHoe T1oJi€ MPOBOJHMKA ¢ TOKOM. KapTuHa nuHuUiA
MHIYKIUA MarHUTHOTO MOJIS JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOI'O

KOJIBIIEBOI'O IIPOBOAHHKA, KATYHIKK C TOKOM

Cuna Amnepa, e€ HalpaBJIEHHUE U BEJIMYUHA!
F, = IBlsina

I[Blsinao.
, TJIE 0. — YTOJI MEX/1y HalpaBJIeHHEM ITPOBOJHUKA  BEKTOPOM

-

B

Cuna HopeHua, ec HaIlpaBJICHHUC U BCIIMYNHA:

Fnop =l q | vBsina




Jlop

| gl vBsina

TZI€ 0 — YTOJI MEXy BEKTOpaMuU

N

. Z[BI/I)KGHI/IC 3ap51)KeHH01>i YaCTHULIbI B OATHOPOJHOM MAarouTHOM II0JIC




3.4

34.1

3.4.2

3.4.3

OJIEKTPOMATHUTHAA MH/YKIMA

IToTOK BEKTOpa MarHUTHOW MHIYKLIMHU:

® = B,S = BScosa

BScosa

B

i
4
G2

SIBnenue anexkTpoMarHuTHON MHAYKIMK. DJC nHIyKIMK

3akoH BHCKTpOMaFHHTHOﬁ HHAYKIIHUN (Dapaz[eﬂ:

AD

]-_Tf:__

v P

Ar—0
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3JIC uHAYKIMU B IPSIMOM IPOBOIHUKE JUTUHOM |, NIBHOKyIIIEMCsl CO CKOPOCTBIO

v

)




)

B OJJHOPOJHOM MarHUTHOM moJie B:
| E; |I= Blvcosa

Blvcosa

, TJIe 0. — yToJI MeX1y BeKTopoM B 1 Hopmaiibio

K IINTOCKOCTH, B KOTOpOﬁ JIC)KAT BCKTOPbI




; €CIIN

lnv




TO

| E; |= Blv




Blv

345 [IpaBuno Jlenua
NHIyKTUBHOCT:
L - )
T
L
|
3.4.6
()
, wua @ = LI.

Camounnaykuus. 9/]C caMonHayKIuu:

A
E. =— EL =—1II'
AF—50)




3.4.7

BHGPFI/IH MAardirMTHOT'O ITOJIA KaTyIIKH C TOKOM:

LI?
W=

LI

3.5

3.5.1

OJIEKTPOMAT'HUTHBIE KOJIEFAHIMA 1 BOJIHbI




Konebartenbubiii  kKoHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHbIE KoJeOaHHUS B

naCcaJIbHOM KOHe6aTeJH)HOM KOHType:
[ q(t) =g, sin( oot + ;)

]fffﬁ] =g, = iq,,, cos( ot +@ ) =1 cos( et +@p)
®opmyna Tomcona:

T =2nVvLC

2

LC

, OTKyJa




2

LC




CBs3b aMIUIUTYIbl 3apsia KOHJIEHCATOpa C aMIUIMTYJOM CHJIbl TOKAa MpHU
CBOOOJIHBIX DJIEKTPOMArHUTHBIX KOJICOAHUAX B HUIACAIHHOM KOJeOaTeIbHOM

KOHTYpC:

gﬂm:—

L}

3aKkoH COXpAaHCHUA DHEPTHUH B UACAJIbHOM KoJIe0aTeIbHOM KOHTYpEC:

3.5.2
3.5.3 BbIHYX1€HHbBIE 37IeKTpOMarHUTHbIE Kosebanus. Pesonanc
[Tepemennsbrit Tok. [IponsBoacTBo, mepenada u MOTpeOICHUE DIIEKTPUUECKON
SHEPruu
o4 cuUt L' cul_ LI’
+ = o = TR — const.
2 2 2 2
CBolCcTBa AJEKTPOMArHUTHBIX BOJH. B3auMHas opueHTanusi BEKTOPOB B
AJIEKTPOMAarHUTHOM BOJIHE B BAKyyMe:
3.55 I

E1lBlc




[Ixama OJICKTPOMAIrHUTHBIX BOJIH. HpI/IMeHeHI/Ie OJICKTPOMArHUTHBIX BOJIH B

3.5.6

TEXHUKE U OBITY

OIITUKA

[IpsiMonuHeitHOE paclpoCTpaHEHHUE CBETa B OJHOPOJHON cpene. ToueuHblit
304 ncToyHuK. JIyu cBera
3.6.2 3aKOHBI OTPAKCHUS CBETA.




alp

S

3.6.3 [TocTpoeHne n300paKeHHA B IIIOCKOM 3epKae
3aKOHbI IPEJIOMIICHUS CBETA.
IIpenomnenue ceera:
nysina = n,sinf.
3.6.4

sino.




sinp.

AOCOFOTHBIN MOKa3aTes b MPETOMIICHHS:

c
Nage = ;

abc

OTHOCHTENLHBIA TOKA3aTeNh IPpCIOMIICHUA




nOTH

OTH




Xox my4eil B mpu3Me.




1"1 = 1'2 . .”'1}.1 = .”'2}.2

CoOTHOIIIGHME YacTOT M COOTHOIICHHE JJINH

BOJIH TIpU MEpexojie

MOHOXPOMATHYECKOTO CBETA Yepe3 IPaHuIly pa3zieia ABYX ONTHYECKUX CPE:

3.6.5

nH,<mn )

ny

ﬂ.ﬂp

ITosmHOE BHYTpEHHEE OTpaKEHUE.

Hpe,[[eHLHBIﬁ YIoJI IOJIHOTO BHYTPECHHETO OTPAKCHUA:

, 1 n;
Sinay, = —=—
nOTH 7’11

Sina

p







CO6I/IpaIOH_[I/IG " pacCCHUBAarOIUC JINH3bI. ToHkas auH3a. CDOKYCHOC pacCcTosdaHune

M ONTHYCCKAs CHJIa TOHKOM JIMH3BI:

D= 1
“F
D
3.6.6
F
1
3.6.7 ®opmysa TOHKOH JIMH3BIL:




— |k
— %

— 3




VBennueHue, 1aBacMoe JUH30M:

T =

h_If]
H d




| fl

d T~

N\

F\ h
f

e

B ciiyuae paccenBaronieil JIMH3bI:

3.6.8

1
D0=F =—=0,
D







| fl




3.6.9

3.6.

3.6.11

Xox dydya, MPOLIEIIEro JMH3Y IOJ HMPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOM
ontuueckoil ocu. IloctpoeHune n300pakeHU TOYKM M OTpe3Ka MPSMOM B

co6npa}omnx " paCCCUBAOIHUX JIMH3aX U UX CUCTEMAX
CDOTOEIHHapaT KaK ONTHYECKUH HpI/I60p. I'ma3 xak onTuyeckas cucreMa

Untepdepenmus cBeta. KorepeHTHbIE HCTOYHUKU. YCIIOBUS HAOIIOICHUS
MaKCUMYMOB W MHUHHMYMOB B WHTEpQEPEHIIMOHHOW KapTHHE OT JBYX

CI/IHq)aSHLIX KOI'CPpCHTHBIX HCTOYHUKOB!

e
MaKCIIMYMBI — A=2m—, m=0,£1.£2.£3

i

v
MITHIMYMEI — i*-.={2m+l_]:, m=0,+1,+2 +3__.

e

Judpakuus csera. AudpaximonHas pemeérka. YciaoBrue HaOI0AeHUS TIaBHBIX
MaKkCHMyMOB IpH HOPMaJlbHOM NaJE€HUH MOHOXPOMAaTUYECKOTO CBETa C

JUTHHOUW BOJIHBI A Ha PEIIETKY ¢ nepuoaom d:

dsing,, =mA,m=0,+/-1,+/-2,+/-3,...

dsing




3.6.12

Hucnepcus cBera

KBAHTOBAS ®U3UKA




4.1

KOPITYCKVYJISIPHO-BOJTHOBOM JIY AJIN3M

411 ['unoreza M. [Tnanka o kBantax. @opmyna [Inanka: E = hv
®otoHnbl. DHeprus GpoToHa:
E=hv= he _
=hv =—=pc
E
hv
41.2
A
hc

pc




HUmnynsc ¢poToHa:

o

hv
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4.1.4

®otoappext. Onbitel A.I'. Ctonerosa. 3akoHsl GoTorpdexTa

VYpaBHenue DiiHTeltHa 11 GoTodddexTa:

E¢0T0Ha = ABbIxoAa + Eyyymax;

¢doToHa




ABBIXO1a
+

KHHMax

rae,

Ecl)OTOHa

¢doToHa

=hv=—,




hv

hc

ABbIXOAa = hv}(p =

BBIXOJIA

Kp

hc

e

Kp




Kp

hc

2
MV~ max
Evpumax = > = eUsan

KuHMax




mv

max

eU

3arn

415

JlaBneHue cBerta.




I[aBJ'IeHI/Ie CBC€Ta Ha INOJHOCTBIO OTPAXAIOII[YIO ITOBEPXHOCTH U Ha IMOJTHOCTBIO

MOrJIoIAaroyro MOBEPXHOCTh

4.2

4.3

421

4.2.2

OU3NKA ATOMA
ITnanerapHast MOAENIb aTOMA

[Tocrynatel bopa. U3ny4yenue u nornomieHue GOTOHOB Mpu Mepexoie aToMa ¢
OJIHOTO YPOBHSI SHEPTUU Ha IPYrou:

hv, = he =|E,-E

mr
Ymm

™ |

4.2.3

43.1

4.3.2

JInHelyaTele CIIEKTPBI.

CHeKTp ypOBHGfI 9HEPIUU aTOMa BOAOpOJa:

~13,65B
E =27

"

, n=1,2.3, .

Iy

OU3NKA ATOMHOI'O AIPA

Hyknonnas mozens sinpa ['eiizenGepra — MBanenko. 3apsa sapa. MaccoBoe

yucno sapa. Mzoronsl

PannoakTUBHOCTB.

Anbda-pacna;
A A4 4
7 X—>5Y+ ;He

bera-pacnan.




DIIeKTPOHHBIN B-pacnan;

A A 0 -
s X—=7 Y+ je+v,
[TozutponHsIii B-pacman:

A A 0
sX—=2-0Y + jE+ v,

I'amma-u3nydenue

4.3.3

3aKkoH PAaAOAaKTUBHOIO paciiaga:

—t
N(t) = Ny * 2T

N(t)




[Iyctb M — Macca paguoakTUBHOTO BellecTBa. Toraa

—t
m(t) =mgy* 2T

m(t)
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SnepHbie peakuuu. /lenenne u cuHTe3 suep




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






