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AHHOTAIIUS K PABOYEH ITPOI'PAMME ITO ®U3HMKE 10-11 KJIACC

Pabouas nporpamma no yueoHomy npeamery «duszukay aisg 10-11 kmaccos
COCTaBJICHA BCOOTBETCTBUU C TpeOoBaHusAMH DenepalbHOrO0 TrocyJapCTBEHHOTO
00pa30BaTEeNbHOTO  CTaHAApTacpeIHero oO0mero oOpa3oBaHWs, Ha OCHOBE
[TpumepHOiIi porpamMmsbl 0 GU3MKE A CpeAHEHIKObI, [IporpamMmel o ¢usnke
mis 10-11 xmaccoB k mpeameTHod suHuM ydeOHukoB ['.S51.MsxumeBa, b.b.
byxoBuesa u ap.

ObocHoBaHME BEIOOPA MPOTPAMMBI

Paboune mporpammel U npenMeTHas auHUs yuyeOHukoB ['.51. Msakumesa u
ap.10-11 kmaccer.

JlaHHbIM y4eOHBIH KOMIUIEKC peKOMEH1I0BaH MUHHUCTEPCTBOM MTPOCBEIICHHUS
Poccuiickoii®@enepanuu u BXOAUT B defiepalibHbIN NepeyeHb yueOHUKOB. BaxkHoi
OTJIMYUTEIILHOMOCOOCHHOCTRIO JTAHHOW MPOTpaMMBbl  SIBJISIETCS.  COOTBETCTBHE
OCHOBHBIM TIOJIO)KCHUSIMCUCTEMHO/ICSITEIBHOCTHOTO  MMOJX0Ja B OOYYEeHHH C
yaetom @I'OC COO, ee HanpaBI€HHOCTh HAYCBOCHHE TEOPETUUYECKUX 3HAHWUMI U
pelIeHne TEOPETUUYECKUX U AKCIEPUMEHTANBbHBIX 3aJ]1a4,()OpMUPOBAHUE HABLIKOB
METaNpPEIMETHBIX M JIMYHOCTHBIX PE3YJbTATOB YEpe3 YHHUBEPCAJIbHbICY4YeOHbBIC
nevctud. Ilpu BeiOope VYMK npenmerHoit swmHumM  yyeOHukoB IS
MskuieBayunuThiBaJIach crielirka KOHTUHTEHTa OOy4YarolIUXCs, COOTBETCTBUE
YMK B0o3pacTHBIM UIICUXOJOTHYECKUM OCOOCHHOCTSIM YUalIUXCsl TaHHOW IIKOJIbI,
cootBeTcTBHE mporpamMbl I'OCCOO, 3aBepilleHHOCTh Y4eOHOM JTUHUU, MOIX0/T
B CTPYKTYpHUPOBAHUU y4E€OHOTO MaTepHalia: OTYACTHOrO K 0OILIEMY, TOCTYIMHOCTb
U CUCTEMHOCTbh U3JIOKEHUS TEOPETUYECKOT0 MaTepuaa.

AKTYaJIbHOCT® :

B cucreme mikonpHOTO 00pa3oBaHusi y4eOHbIH mpeaMer «Du3nkay
3aHHMaeT 0c000e MECTO.

[IkonbHBI Kypc (U3UMKA — CHUCTEMOOOPA3YIOUUN ISl €CTECTBEHHO-
HAy4YHBIX MPEIMETOB,IIOCKOJIbKY (DU3UYECKHUE 3aKOHBI, JIeKAIIUEe B OCHOBE
MUPO3JIaHMs, SBJISIIOTCSI  OCHOBOMCOJEP)KaHUSI KYpCOB XHUMHH, OHOJIOTHH,
reorpaduu u actpoHomuu. dOusnuka BOOPYKACTIIKOILHUKOB HAayYHBIM METOJIOM
MO3HAHUS, TO3BOJISIOLIMM MOJTy4aTh OOBEKTUBHBIE 3HAHUSI 000KPYKAIOIIEM MUPE.



INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3NKEe Ha YpOBHE CpeaHEro oO0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0OpazoBareibHON mporpammel, npeactaBieHHbix B I'OC COO, a
TakkKe ¢ y4€ToMm QenepanbHOi paboueit mporpammbl BocnuTanus U KoHmenuuu
npenoaaBaHus yueOHoro mpeamera «Pu3uka» B 00pa30BaTENIbHBIX OPTaHU3AIMIX
Poccuiickoit ~ denmepainiuu,  peaqu3yIONMX  OCHOBHBIE  00Opa3oBaTEIIbHBIC
POTPaMMBI.

[TporpamMma no ¢u3uke onpeaenser 00s3aTeNIbHOE IPEIMETHOE COACpKAHKE,
YCTaHaBIMBAET PEKOMEHIYEMYIO MOCIIEIOBATEIbHOCTh U3YUYECHHSI TEM U PA3/EIIOB
y4eOHOro MpeaMera C y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH O0y4aroUIUXCs.
[TporpamMMa 1o ¢u3uke Aa€T MpeACTaBICHHE O LEISAX, COAEpKaHUM, OOIIei
CTpaTernd OOy4YeHHs,, BOCIHMTAaHUS U Pa3BUTHUS OOYyYaIOLIUXCS CPEICTBAMU
ydeOHoro npeamera « Pu3nka» Ha yriiyoJIEHHOM YpOBHE.

N3yuyenue kypca (u3uKd yriayOJn€HHOrO YpOBHS IO3BOJISIET PEATM30BAThH
3aJjaul MPOPECCUOHANBHON OPUEHTAIMH, HAPABICHO Ha CO3JaHUE YCIOBHUM NS
MPOSIBJIICHUS] CBOUX MHTEIJICKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKIbIM
oOy4JaromMmMcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs 00pa3oBaHUs B
OpraHu3anusx Nnpo(ecCHOHATBLHOTO O00pa3oBaHUs MO Pa3IUYHbBIM  (DU3UKO-
TEXHUYECKUM U UHKEHEPHBIM CIIEHUATBLHOCTSIM.

B nmporpamme mno (¢usMke omnpeaensoTcs IJIaHUPYyEMble pe3yJbTaThl
OCBOCHHS Kypca (DM3UKH Ha YPOBHE CPEIHETO OOIIEero 0Opa3oBaHUs: JTUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHno-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabOTKu TpeOOBaHMU K JUYHOCTHBIM,
METanpeMETHBIM ¥ TPEAMETHBIM pe3yJibTaTaM OOYYaroNIMXCs, OCBOMBIIHMX
nporpaMMmy 1o (U3UKE Ha YpPOBHE CcpeaHero oOImero oOpa3oBaHHS Ha
yIyONE€HHOM YPOBHE, SIBJISIETCS] CHCTEMHO-/1€ATEIbHOCTHBIA MOIXO/.

[Iporpamma 1o gu3rke BKIIOYAET:

IUIAaHUPYEMbIE pEe3yJIbTaThl OCBOCHMS Kypca (QU3UKM Ha YriayOiaeéHHOM
YPOBHE, B TOM YHCJIE MPEAMETHBIE PE3YJIbTAThI 110 roj1aM 00yUEHHUS;

cozieprkanme yueoHoro npeamera «dDusmka» mo rogam 00ydeHusI.

[Iporpamma 1o @Qu3MKe HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
UCIOJIb30BaHA YUYUTEISIMU (DU3UKHU SISl COCTABIICHUS CBOUX pabOYMX MPOrpaMM.

[Iporpamma no ¢u3nke He CKOBBIBAET TBOPUECKYIO MHUIIMATUBY yUUTEIEH U
IPENOCTABIICT BO3MOXHOCTH [UISl pEaju3alMd  Pa3IMYHbIX METOIUYECKHX
MOJXOJOB K MpEnoAaBaHui0 (U3UKH HAa YIrIayOJIEHHOM YypOBHE NpPU YCIOBUU
coXpaHeHus1 00s13aTENbHOM YaCTH COJIep KaHus Kypca.



®du3rka Kak Hayka o HauOolsiee OOLIMX 3aKOHAX MPHUPOIbI, BHICTYIAas B
KauecTBe y4eOHOro MmpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IKoabHBIN Kypc PU3NKN — cHCTEMOOOpa3yIouii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (U3NUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBIICHWW, HW3YYaeMBIX XHUMHEH, OMOJOTHECH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHHE UM aKTHMBHOE
npuMeHeHue (GU3MYEeCKUX 3HAHUW OMNpENeIuIo XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHHS
KOCMOCa, NOJIYYEHHs] HOBBIX MaTepuajoB C 3aJaHHBIMU cBoiicTBamu. M3yueHue
¢u3MKKM BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHE €CTECTBEHHO-HAYUHOU
KapTUHBI MHUpa oOyuaroiierocsi, B GOpMUpPOBAHUE YMEHUN MPUMEHSTh HAyUHBIN
METO/]I IO3HAHMSI TP BBIIOJIHEHUU UMH Y4€OHBIX UCCIIEIOBAaHUM.

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

Hoea uenocmunocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JIOTUYECKH
3aBEpUIEHHBIM, OH COJAEPKUT MaTepuai U3 BCeX pa3fesioB (U3HUKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOMN, TAK U1 COBPEMEHHON (DU3UKH.

Hoea z2enepanuzayuu. B cOOTBETCTBHUM C HEW Marepuan Kypca (U3UKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymum B Kypce ABIsSIeTCsS
(dbopMUpOBaHUE MPENCTABICHUN O CTPYKTYpHBIX YPOBHSIX MAaTE€pHUH, BEIIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanuzanus NpeAnonaracT HCIOJb30BAHUE
I'YMaHUTAPHOTO TOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3uKkn ¢ pa3BUTHEM OOIIECTBa, a Takke C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU M SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuxnaonoii nanpagnennocmu. Kypc dusuku yriyOoi€HHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBIE TEXHUUYECKHE YCTpOMCTBa, U
TE€XHOJIOTHH.

Hoea 3konocuzayuu peanvusyeTcs MNOCPEACTBOM BBEIACHHS JJIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX OKOJOTMYECKMM TMpoljemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takxke O0CYX IACHHS
npo6JieM pallMOHAIBHOTO MPUPOOTIONH30BAHMS U SIKOJIOTHUECKON 0€30MacCHOCTH.

OcBoeHue coJiepKaHusl MPorpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
NPUHIIMIAX CUCTEMHO-JEATEIbHOCTHOrO nmoaxoaa. s Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JIeHcTByolero (akropa ydeOHoro mporecca. s yriy6naéHHOro
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHYECKOrO0 3SKCIEPHUMEHTA,



BKJIIOYAIONIETO (PPOHTAJIbHBIE YUYEHUYECKHE ONBITHI MPU HM3YYEHUH HOBOTO
MaTtepuaina, JabopaTopHble paboThl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
JIBa crnocoba peanu3auuu (U3MYECKOro TMpakTUKyma. B mepBom ciydae
NPAaKTHUKYyM MpoBoauTcs aubo B koHue 10 u 11 kmacco, mubo mocie nepBoro u
BTOPOTO TMOJYTOAMM B KaXJIOM U3 I3TUX KiaccoB. Bropoil cmocod — 3To
UHTErpalus padoT NpPaKTUKyMa B CHUCTEMY JIaOOpaTOpHBIX paboOT, KOTOpbIE
MPOBOJATCA B Mpolecce u3ydeHus paszzgena (temsl). [Ipu stom mon padotamu
IPaKTUKyMa MOHUMAETCS] CaMOCTOSITENIbHOE HCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUIa O€3 MOLIArOBO HHCTPYKIIHH.

B nporpamme 1o ¢usMke cHUCTEeMa YYCHHYECKOTO OSKCIIEPHUMEHTa,
7a00paTOPHBIX pabOT M MpaKTUKyMa IpPECTaBiICHAa €IUMHBIM NepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUUYECKUX PabOT OCYLIECTBIIAETCA
y4aCTHHKaMU 00pa30oBaTEIbHOrO MPOIecca UCXO0/I1 U3 OCOOEHHOCTEN OYPOUHOTO
IUIAHUPOBAHMUS W OCHalleHusi kabuHeta Qusuku. [Ipm 3TOoM oOecneuynBaeTcs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMU TIPOBOJAMUTH IMpPSIMBIE U KOCBEHHBIE
U3MEPEHUs], HUCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO NMPOBEPKE MPEATIOKEHHBIX TUIIOTES.

bonpiioe BHUMaHUE YAENSAETCA PEUICHUI0 PAacCYETHBIX W KAaueCTBEHHBIX
3anay. Ilpu 3TOM AJ1g pacd€THBIX 3a/1a4 MPUOPUTETOM SIBIIIOTCS 3aJa4d C SIBHO
3aJIaHHON U HESIBHO 3a/IaHHOW (PM3UUYECKOW MOJIENbIO, MO3BOJISIONINE TTPUMEHSTh
U3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOrO pasziesia Kypca, Tak U
MHTErpUpysl MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3aesioB. [ KaueCTBEHHBIX 3a/1a4
IPUOPUTETOM SABJISIIOTCS 3aJaHUsl Ha OOBSICHEHWE/NpeacKa3aHue MPOTEKaHUs
(bu3MYecKuX SBJIECHUN U MPOIIECCOB B OKPYXKAIOUIEH KU3HU, TpeOyrolue BbIOOpa
buznyecKoil MoAenu AJis CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu DPI'OC COO k MaTepHalbHO-
TEXHUUYECKOMY OOECIEUEHUI0 Y4eOHOTO IMpolecca Kypce (PU3NKU YIIyOJIEHHOTO
YPOBHSI Ha YPOBHE CPEHEr0 OOIIEro 00pa3oBaHUs JOJIKEH U3Y4YaThCs B YCIOBUAX
npeaMeTHoro kaOunera. B kaOuHere QU3HKK JODKHO OBITH HEOOXOIUMOE
nabopatopHoe OOOpyIOBaHUE AJisi BBINOJHEHHS YKa3aHHBIX B Iporpamme o
bu3NKe YYECHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpaKTUKyMa, a
TaKXXe IEMOHCTPALIMOHHOE 000pyAOBaHHE.

JleMoHCTpanoHHoe o0opyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHeuMBaeT IOCTaHOBKY
NEPEYUCIICHHbIX B TNporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCJEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHMH M  MPOLIECCOB, JOMIUPHUYECKUX U
(dbyHIaMEHTaIBHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe 00OpyI0OBaHHE [JIi YYCHHUYECKUX NPAKTUUECKUX padoT
dbopMupyeTcss B BHAE€ TEMAaTUYECKUX KOMIUIEKTOB U 0OecredrBaeTcsi B pacuére



OJHOTO KOMIUIEKTa Ha JBYyX oOyuarommuxcs. Temarnueckue KOMILUIEKTBI
71a00paToOpHOTO O00OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOIOBBIX U LM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BU/JIE ITU(PPOBBIX JTa00OpaTOPHUH.

OCHOBHBIMU HENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBISIFOTCS:

(¢opMUpOBaHHE UHTEpeca M CTPEMJICHUS OO0y4aroumxcsi K HayyHOMY
VU3YYEHUIO TPUPOABI, PAa3BUTHE HX HHTEIUICKTyAJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TIPEACTABICHUN O HAYYHOM METOJAE MO3HAHWUS M (HOPMUPOBAHUE
UCCJIEI0BATELCKOrO0 OTHOIIEHHS K OKPYKAIOIUM SIBJICHUSM;

(opMHpOBaHKME HAYYHOI'O MHPOBO33PEHMsI KaK pe3yJjbTaTa U3y4YE€HHsS OCHOB
CTPOEHMSI MATEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopmMupoBaHUE YMEHUN OOBSICHSTH SIBJICHUS C UCIOJIb30BaHUEM (DU3UYECKUX
3HAHWI U HAYYHBIX JI0KA3aTEIbCTB;

(GopMUpOBaHHE NPEACTABICHUA O pPOIM (PUMKK AN Pa3sBUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUM O BO3MOXHBIX  chepax  Oynymiei
npoeCCUOHAIBHOW  JIESITEIBHOCTH, CBSI3aHHBIX C (DU3UKOM, MOATOTOBKA K
JanbHeeMy 00Oy4eHUI0 B 3TOM HalPaBJICHHH.

JlocTrxeHne 3TUX Lened oOecrednBaeTCsl pelIeHUeM CIEeIyIoMMX 3a7ad B
npouecce U3yyeHus Kypca GU3MKH Ha YpOBHE CPEHEro 0011ero oopa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUsAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYI  (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKHU;

(dbopMUpOBaHHE YMEHUHN PUMEHITh TEOPETUUECKUE 3HAHUS JUIsl OOBICHEHUS
¢u3nyecKux SIBICHUNH B MPUPOAE U JUIsl NMPUHATHS NPAKTHUUECKUX PELICHUN B
MMOBCEHEBHOM JKU3HMU;

OCBOCHHME CIOCOOOB PpEIICHUS PA3IUMYHBIX 3a7a4 C SBHO 3aJaHHOU
duznyeckoil Moneblo, 3a/ay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3/IaHUEe
dusznyeckoil Mopenu, aJeKBaTHOM YCJIOBHMSIM 3aJayd, B TOM YHCIE 3aaady
WHKXEHEPHOIO XapaKTepa;

NOHMMaHue (U3MYECKUX OCHOB U MPUHIIMIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO CPELy;

OBJIAJICHUE METOJAaMHU CaMOCTOSITENIBHOTO IUIAHUPOBAaHUS W IPOBEICHHUS
¢u3nyecKuX SKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTanuud HHpOpMaIu,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

CO3JaHUE YCJIOBHM [JIs1 pa3BUTUS YMEHHI IMPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIEITEIBHOCTH;



pa3BuTHE MHTEpeca K chepaM npodeccuoHaTbHOM AeSTENbHOCTH, CBI3AHHOU
¢ (PU3UKOMH.

B cootBerctBun ¢ tpeboBanusiMu OI'OC COO yroyOn€éHHBIN ypOBEHb
u3ydeHus: ydeOHoro mpeamera «®Dus3Wka» HA YPOBHE CPEIHETO OOIIETo
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TPOJIOJDKEHHUE
o0pa30oBaHus MO CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenne pusuku (yriayOaEéHHBIM ypOBEHB) Ha YPOBHE CPEIHETO 0OIIero
oOpazoBanus orBogutcs 340 gacoB: B 10 kiracce — 170 gacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennmaraempiii B mporpamMme 10 (U3MKE TMepedeHb JIAOOPATOPHBIX M
MPAKTUYECKUX pabOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BBIOOP
MpoBeNeHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB C YYE€TOM HHIWBUIYAIbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOBI.

®dusuka — pyHIaMeHTalIbHas Hayka o mpupojae. Hayunslif MeToa mo3HaHus u
METO/IbI UCCIEIOBAHUS (PU3NICCKUX SBIICHUI.

OKCIEpUMEHT U TEOopus B Ipoliecce MO3HaHWs Npupoasl. HabmrogeHue u
HKCIIEPUMEHT B (PU3HUKeE.

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

[lorpemHocT  M3MepeHHUd  (U3MYECKUX  BEIWYUMH  (a0CONIOTHas |
OTHOCHUTEJIbHAs).

MonenupoBanue (GU3NUECKUX SBICHUNA M MPOLECCOB (MaTepuaibHasi TOYKA,
abCOIOTHO TBEPAOE TENO, WAealIbHAs >KUIKOCTb, WJICANBHBIN Ta3, TOUYCYHBIM
3apsan). ['unoreza. ®u3nyeckuii 3aKOH, TPaHULBI €ro MPUMEHUMOCTU. Du3nueckas
TEOpHs.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomot, RPAKMUKYM.

W3mepeHre cuiibl TOKAa W HampsDKEHUS B LIEMHM TMOCTOSHHOTO TOKa MpHU
MTOMOIIM aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEIIBHBIX TPUOOPOB.

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

Pazgea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanudeckoe naBrkeHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOTO JIBMIKCHUS.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/1a4M MEXaHUKHU.

Panuyc-BekTop MaTepuasbHOM TOYKHM, €ro MPOEKUIUH HAa OCU CHUCTEMBI
KoopauHat. Tpaekropus.

Ilepemelnienne, CKOpOCTh (CpEeaHSIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTe€puajbHOW TOUKH, UX MPOEKIMU HA OCH CUCTEMbl KOOPJHHAT.
CroxeHune nepeMeIeHu U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOpAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEpUaIbHON TOUKH OT BPEMEHHU U UX
rpaduky.

CBobOomHoe maneHue. YCKOpeHHue cBOOOMHOTO majcHus. J[BuKeHHe Tena,
OpOIIEHHOr0 TOJ YIJOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHHS] MaTEepUATIbHON TOYKHU OT BPEMEHU U UX I'paduKu.



KpuBonnHeitHoe  nBMKEHUE. J[BUKEHHME  MaTepualbHOW TOYKM IO
OKPYXHOCTH. YTJIOBasi M JUHEHHas ckopocTh. [lepmon m yactora oOpanieHus.
[lenTpocTpeMuTeabHOE (HOPMAJIbHOE), KacaTelbHOE (TAHTEHIIMAIBLHOE) U MOJIHOE
YCKOPEHUE MaTEPUAIIbHON TOYUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHL: CIUIAOMETD,
JBW)KCHUE CHApsANIOB, LEMHbIE, MIECTEpEHYATHIE W PEMEHHBIE MEpeaayH,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpauuu.

Mopenb cucteMbl OTCUETa, WILTIOCTPALIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUSL.

CriocoObl uccieI0BaHus 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.

CpaBHeHHME TyTEW, TPACKTOPUM, CKOPOCTEM IBHKEHHUSI OJHOTO U TOTO K€
TeJla B Pa3HbIX CUCTEMaX OTCUETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

N3yueHne HEPaBHOMEPHOTO ABUXKEHUS C LETbIO ONpEeCHUsS MTHOBEHHOM
CKOPOCTH.

N3mepenre yCcKOpeHUs TMpU NPsIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBWKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBHOKCHUU.

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

W3yyenue nBWKEHHS Tena, OpOIIEHHOTO TOpU30HTaIbHO. IIpoBepka
TUIOTE3bl O TMPSIMOM MPOMOPLUUOHAIBHOW 3aBUCUMOCTH MEXKIY JaJbHOCTHIO
MOJIETA ¥ HAYAJIbHOM CKOPOCTHIO TEA.

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

HccnenoBanre 3aBUCUMOCTH Tepuoaa OOpaIieHus KOHHYECKOT0 MasTHHKA
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 3axkon HproTOHa 111 MaTepuanbHOM TOYKH.

Tpernii 3akoH HproTOHA 1151 MarepuaibHbIX TOYEK.

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

Cuna TsoKecTH. 3aBUCUMOCTH YCKOPEHHSI CBOOOIHOTO TAJCHHSI OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETHI W OT Treorpaduyueckord MMHPOTHL. JIBHKeHHE
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kerepa. [lepBast kocMuueckasi CKOPOCTb.

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

Cuna tpenns. Cyxoe tpenue. Cuijia TpEHUS CKOJBXKEHUS W CUJa TPECHUS
nokosi. Koaddumment tpenus. Cuna cOnpoOTHUBICHUS TPU JBUKCHUM Tella B
YKUJIKOCTH WJIM Ta3e, €€ 3aBUCUMOCTDb OT CKOPOCTU OTHOCUTEIIBHOTO JIBUKEHUS.

Hasnenune. ['mapocratnueckoe napienue. Cuna Apxumena.

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

Jemoncmpayuu.

HabGmronenue nBKEHUS TENl B MHEPIUATBHBIX U HEMHEPIHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMT OTHOCHUTEIBHOCTH.

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

CpaBHeHUE  PaBHOACHCTBYIOIIEHM  MPHIOKEHHBIX K TEIy CHUJI  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 MMAJCHUH.

[{leHTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUME CUIT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKCHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

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

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



VccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MHPYKHHE U
PE3MHOBOM 00pasiie, OT UX AchopMaIi.

V3ydyeHne IBHIKECHHS CHCTEMBI TE€J, CBSI3aHHBIX HUTBIO, IEPCKUHYTOH depes
JIETKUI OJIOK.

N3mepenne koddduimenta TpeHHs MO BETUYHHE YIIIOBOTO 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.

AbcomotHo TBEpHoe Teno. llocTymarenbHOoe M BpallaTeNnbHOE JBUKEHHE
TBEpHOro Tejaa. MOMEHT CHibl OTHOCUTEIBHO OCU BpauieHud. llnedo cuisl.
CroxeHune Cil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TspkecTu Tena.

YcoBust paBHOBECHS TBEPAOTO TENA.

VYcroiiunBoe, HeyCTOHYNBOE, O€3pa3IMIHOe PAaBHOBECHE.

TexHuyeckue yCTpOWCTBA U TEXHOJOTMYECKUE IIPOLECCHI: KPOHILUTEWH,
CTPOUTEIIbHBIN KPaH, pelIETYAThIE KOHCTPYKLIHH.

Hemoncmpauuu.

Y ciioBust paBHOBECHSL.

Bunbl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HUccnenoBanne yciaoBHil pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAILCHUS.

KoHcTpynpoBaHne KPOHIITENHOB U PACUET CUII YIIPYTOCTH.

M3ydeHne ycTOWYUBOCTH TBEPAOTO TEJA, UMEIOLIETO IUIOIIAb OIIOPHI.

Tema 4. 3akonsl coxpanenusn é mexanuke.

NMnynbc MaTepruaabHOM TOYKH, CHCTEMBI MaTEpUAIbHBIX TOUeK. L{eHTp Macc
CUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBU)KEHUU LIEHTPa Macc.

NMnynbC CUIIBI 1 U3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUS] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MomeHT umnynbca MarepuanbHOM TOuYku. [IpencraBiieHMe O COXpaHEHUU
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGora cuiapl Ha MajgoM W Ha KOHEYHOM IiepeMemicHuH. [paduueckoe
npecTaBieHue padoThl CHIIBI.

MoOITHOCTb CHUJIBI.

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



[loTeHUMaIbHBIE W HENOTEHUMAJbHbIE CUJbl. lloTeHuManpHass >HEpPrus.
[ToTeHmmanbHas sHeprust ynpyro nehopmMupoBaHHON NpyxuHbl. [loTeHmanbHas
DHEPrusl Teja B OJHOPOJHOM TpaBUTALMOHHOM moje. [loreHinumanpHas sHeprus
TeJla B TPABUTAIIMOHHOM T10JIE€ OJHOPOJIHOTO IIapa (BHYTpU U BHE miapa). Bropas
KOCMHUYECKAsI CKOPOCTh. TpeThs KOCMHUYECKASI CKOPOCTb.

Cs3b pabOThl HEMOTEHIUATBHBIX CHJI C M3MEHEHHEM MEXaHU4eCKOU
DHEPIUM CUCTEMBI T€J. 3aKOH COXPAHECHHSI MEXaHUYECKON SHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHne bepHymu i MIOCATbHOM >KUIAKOCTH Kak CIICICTBHE 3aKOHA
COXPAHEHHUSI MEXaHUYECKOU YHEPTUU.

TexHn4ecKue yCTpOMCTBA U TEXHOJOIMYECKUE IPOLECCHI: ABUKECHUE PAKET,
BOJOMET, KOMNEP, MPYKUHHBIM MHCTOJET, THUPOCKOM, (PUIYypHOE KaTaHHUE Ha
KOHBKax.

Hemoncmpauuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

N3mMepeHne MOIHOCTU CUJIBI.

W3mMeHeHne 3HEpTruu Telia NPy COBEPIICHUN PaOOTHI.

B3anmHble mNpeBpalieHWs] KMHETHYECKOM M IMOTEHIHAIBHOW SHEPrUd IpH
JICVICTBUM Ha TEJIO CUJIbI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEPTUU MPU CBOOOTHOM TaICHHH.

Yuenuueckuit sxkcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

N3mMepenue ummynbca Tejia N0 TOPMO3HOMY ITYTH.

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

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEIA C UMITYJILCOM CHUJIBI.

HccnenoBanne COXpaHEHUs] UMITYJIbCa IIPU YIPYTOM B3aUMOJICHCTBUMU.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 0 TOPMO3HOMY Iy TH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON PHEPTUU MPYKUHBI ¢ paOOTOM CHIIBI
TPEHMUSL.

Omnpenenenne pabOTHI CWIIBI TPEHHS TPH NBIKCHHUHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. Mogekyasipuasi u3snka 1 TepMOJIMHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUL.

OCHOBHBIEC TIOJOXKEHHUS MOJIEKYJsIpHO-KHHeTHUeckol Teopun (MKT), wux
onbITHOe oOocHOBaHue. Jluddysus. bpoyHoBckoe aBmxkeHue. Xapaxkrtep
JBWKEHHUS M B3aMMOJICHCTBUS 4YaCTHUI BellecTBa. MoJenu CTpPOEHUS Ta3oB,
KUJKOCTEH U TBEPIBIX Tel M OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE 3THUX



mozened. Macca u pasMepsl MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosiHHass ABoraapo.

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

Mopens uaeanbHOro rasa B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YACTHULIBI
ra3a JIBU>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["azoBeie 3akoHBl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon JlansToHa. M3ompoiieccrl B
UJCabHOM Ta3e C T[OCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'paduyeckoe
IpeICTaBICHUE N30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3pb  MEXIy JaBJICHUEM M CPEIHEH  KHUHETUYECKOW  SHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUH UICATHHOTO Ta3a).

CBs13b a0COIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YaCTHII.

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

Hemoncmpauuu.

Mopenu IBUKEHHS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Juddy3us xuakocTen.

Mogens onbita llTepHa.

[IpuTsKeHNE MOJIEKYIL.

Mogenu KpuCTaININYECKUX PEIETOK.

Habmronenue u nccienoBaHue U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

HccnmenoBanne Tmponecca YCTAHOBIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJI000MEHE MEX Ty TOPSUYEi U XOJIOTHOM BOJIOM.

W3yyeHne H30TEpMUYECKOrO Mpouecca (PEeKOMEHIOBAHO MCIOJIb30BAHUE
1 poBoit 1aboparopun).

N3yuenue n30X0pHOro mnpoiecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmogunamuueckas (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJAMHAMUYECKON cUcTeMbl. BHelHne u BHyTpeHHUEe napaMeTpsl. [lapamerpsl
TEPMOJMHAMUYECKON CUCTEMBbI KaK CPEIHUE 3HAYEHHS BEJIMYMH, OMHCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.



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

Mopnenp wuIeanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YpaBHEHUM:
ypaBHeHue MenaeneeBa—KianepoHa u BbIpaXEHUE JUIsl BHYTPEHHEH JHEPTHH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kas KOHLIEHTPALUs YaCTHIL, BBICOKHE
TEeMIIepaTypbl. BelpaxkeHue i1 BHYTPEHHEH DHEPTUU OJHOATOMHOTO MJI€AJIBHOTO
rasa.

KBazucrarnueckre U HECTaTUYECKHUE MPOLIECCHI.

OnemenrtapHas paboTa B TepMoanHaMuKke. Beruucnenue paboTel o rpaduky
npoiiecca Ha pV-auarpamme.

Temonepenaua  kKak  cnoco0  M3MEHEHUS  BHYTPEHHEH  3Hepruu
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYCHHE.

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

[lepBblii 3aKOH TepMOAWHAMHKU. BHyTpeHHsAs odHeprus. KomnmuecTso
TEIUIOTBI W paboTa Kak MeEpbl HM3MEHEHUS  BHYTPEHHEH  HSHEpruu
TEPMOJIMHAMHYECKOU CHCTEMBI.

BTopoii 3akOH TEpPMOJMHAMHUKHA JUII PABHOBECHBIX IIPOLECCOB: 4Yepes
3aJlTaHHO€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKONM CHCTEMBI MPOXOJIUT
eMHCTBEHHAas aauadarta. AOCOIIOTHAS TeMIlepaTypa.

BTtopoii 3akOH TEpPMOJMHAMUKM 11  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOKHO IepeJaTh TEIIOTY OT O0Jiee XO0JIOJHOTO Tena K 0ojee HarpeToMy 0e3
komriencarmu (Knaysuyc). HeoGpaTumMocTh NpUpOTHBIX MPOIIECCOB.

[Tpunnumne aectBus TermoBbix MamunH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKHE aCIIEKThl MCIOJIb30BaHMUs TEIUIOBBIX ABurareiiei. TemioBoe
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHUYecKue yCTpOMCTBA M TEXHOJIOTMYECKUE IPOLIECCHI: XOJIOAWIBHUK,
KOHJUIIMOHEp, AU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENM, MNapoBas TypOuHA,
MOJIy4YEHUE CBEPXHU3KUX TEeMIeparyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIIOBOTO HAcOCa, yTHIIM3aIHsl OMOOPTraHUYECKOTO TOILINBA JJIst
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIiIupeHuu.

Bo3aymHoe orauso.

CpaBHEHHE yAEIbHBIX TEINIOEMKOCTEN BELIECTB.



CrniocoObl U3MEHEHMsI BHYTPEHHEN SHEPTHUU.

HccnenoBanue anquabaTHOrO mpolecca.

KomnbroTepHble MOJIENN TEMJIOBBIX IBUTATEIIEH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKyM.

N3mepeHne yaenbHON TEIIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOTO Mpolecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYISIPHOTO B3aUMOACHCTBHS U
TEMIEPATYPhbl KUTICHUS AKUJTKOCTEH.

Tema 3. Acpecammnvie cocmoanusn geuwecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHaeHcanus. Mcmapenue u KureHue. Y AelbHas
TEIJIOTa MapooOpa3oBaHUs.

Haceimiennele ¥ HeHachlleHHbIE mapbl. KauecTBeHHass 3aBHCUMOCTH
IJIOTHOCTHU M JABJIEHUs HACBIIMIEHHOTO ITapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPbl KUTMIEHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxxnocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue u amopdHble Tena. AHU30TPONHS CBOWCTB
KpuctaiuioB. [lmaBieHne u Kpuctaiums3auusa. Y JIEJIbHAas TEIIOTAa IUIABJICHUS.
CyOnumarnus.

Hedopmanmu tBEporo Tena. Pactsokenue u cxxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux aedopmarmii.

TennoBoe pacimpeHue XKUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacmvpenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHMI YaCTHI] BEIIECTBA KaK MPUYMHA
TETUTOBOTO PACIHIMPEHUS TeJT (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprun B Pa30oBbIX MEPEXOIaX.

YpaBHeHuUE TEII0BOTO OanaHca.

[ToBepxHocTHOE HaTspKeHHE. Ko3(pGuUUEeHT MOBEpXHOCTHOTO HATSHKEHHS.
Kanusspusie sBieHus. J[aBiaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHndecknue yCTpOWCTBA UM TEXHOJOTHMYECKHE TMPOLECCHL:  KHUIKHE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpauuu.

TermnoBoe pacupeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>XEHHOM TaBJICHUM.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITHI C MBUTBHBIMU TIEHKAMH.

CmauunBaHue.



Kanumisipasie aBiIeHUs.

Mopenu HEHbFOTOHOBCKOM KUJIKOCTH.

CriocoObl U3MepeHus BIaXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIECTBA.

Bunsr nedopmariuii.

HaoGmronenne mansix aedopMariuii.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

N3mepenne aOCONMIOTHOW BIIaXKHOCTH BO3/AyXa M OLIGHKa Macchl MapoB B
IIOMEIIICHHH.

N3mepenue ko3 duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenne monyns FOnra.

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

Paznen 4. DiaekTpoauHaAMMKA.

Tema 1. dnexkmpuueckoe noie.

OnekTpu3anus Tel U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. JIBa Buma
IEKTPUYECKUX 3apAnoB. IIpOBOOHMKHM, IUAIEKTPUKA U  MOJYNPOBOIHHUKU.
OneMEeHTapHbId JJIEKTPUYECKU 3apsii. 3aKOH COXPAHEHHUS AIIEKTPUYECKOTrO
3apsaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KynoHa.

DIIeKTpUYECKOe 1ose. Ero AeicTBUE Ha JIIEKTPUUYECKUE 3apsIbl.

Hampsoxk€anocts  anektpuueckoro  monig.  [IpoGueiit  3apsan.  Jlunuum
HaIPSHKEHHOCTH 3JIEKTPUYECKOT0 NoJIs. OHOPOAHOE AIEKTPUUECKOE TOJIE.

[ToTeHIMaNbHOCTh AJIEKTPOCTATUYECKOTO MOJisA. Pa3HOCTh MOTEHLHMATIOB U
HanpspbkeHue. [loteHnmaneHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHnman snexTpocraTnyeckoro nosist. CesA3b HANPSHKEHHOCTY MOJIS U Pa3HOCTH
NOTEHIMAIOB ISl JIEKTPOCTATUYECKOTO MOyl (KaKk OJHOPOAHOrO, TaK U
HEOJIHOPOHOTO).

[TpuHIMN Cyneprno3uliuy AJIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMEepHO 3apspkeHHOUM cdephl. [lone
pPaBHOMEPHO 3apsHKEHHOro mo o0béMy mapa. [lose paBHOMEPHO 3apsKEHHOM
OecKOHEUHOW TUIOCKOCTU. KapTuHBI JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUMOTEHIIUAIIbHBIX IOBEPXHOCTEH.

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

JIMpNeKTpUKM B 3JIEKTPOCTATHUYECKOM  TOJIE. Jlupnexktpruyeckas
IIPOHUIIAEMOCTh BELIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOopa.

[TapannenbHOE coeTMHEHUE KOHIEeHCATOPOB. [locnenoBarenbHOe COETUHEHHE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

JIBr>keHME 3apsyKEHHOM YaCTUIIBI B OJTHOPOJIHOM 3JIEKTPHUYECKOM IOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTPOCTATHUECKass 3alluTa, 3a3eMJICHHE JJICKTPOIPHUOOPOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Hemoncmpauyuu.

Y CTpOUCTBO U PUHIKII IEUCTBUS AJIEKTPOMETPA.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX TIIACTHH.

Mopens anekTpoctaTudeckoro reueparopa (Bau e ['paada).

[IpOBOTHUKH B 3JIEKTPUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

YCTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSIHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpAa OT IUIOLIAJIH
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUAJICKTPUYECKON NPOHUIIAEMOCTH.

DHeprus 3IEeKTPUUECKOTO MO 3apSIKEHHOTO KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCAaTopa Yepe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKyM.

OueHka cui B3aUMOJICHCTBUS 3aPSKEHHBIX TEI.

HaOmronenue npeBpalieHus HEpruu 3apsKEHHOT0 KOHJEHCATOPa B SHEPTHUIO
V3JIy4YEHUS CBETOANO/A.

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPIKAILIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH ITOTEHIUAJIOB (HanpsHKEeHMS ) pu
MOCIIEIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoanuwtil 31eKmMpuiecKuii mok.

Cuina toka. [TocTosiHHBIN TOK.

VYciloBus CymecTBOBaHUSI MOCTOSSHHOTO JJIEKTPUYECKOTO TOoKa. MICTOUYHMKH
toka. Hampskenue U u DJ1C &.

3akon Oma 1Jid yyacTka IeMu.

DIeKTpUIecKoe COITPOTHUBIICHUE. 3aBUCUMOCTh COITPOTHUBJICHUS
OJHOPOJIHOTO MPOBOJHUKA OT €ro JJIMHBI W ITUIOIIAJAM MONEPEYHOTO CEUCHMUS.
VY nenbHOE CONMPOTUBIICHUE BENIECTBA.

[TocnenoBaTenbHOE, MapAILICIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOJHUKOB.
Pacuér pa3BerBnéHHbIX nekTpuieckux meneil. [IpaBmma Kupxroda.



Pabota snextpuueckoro Toka. 3akoH Jxoyns—Jlenna.

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

OJIC u BHyYTpEeHHEE CONPOTHBJIECHUE HMCTOYHMKAa ToKa. 3akoH Owma s
MOJHOM (3aMKHYTOM) DJIGKTPUYECKOW Ienu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3ambIkaHue.

KonzeHncaTop B ienu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJILTMETP, PEOCTAT, CUETUUK IIICKTPUUECKON SHEPTHUU.

Hemoncmpauyuu.

W3mepeHne CUITbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAINPSKEHUS MJI1 PE3UCTOpa,
JIaMITbl HAaKaJIMBaHUS U CBETOUO/IA.

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

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT COIIPOTUBJIEHUS MPU MOCTOSSHHOM
HaIpsKEHUH.

[Ipssmoe nzmepenne DJ[C. KopoTkoe 3aMbIkaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

Crnioco0bl coennHeHnss UCTOYHUKOB Toka, JJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIHAIOB MEXAY IMOJIOCAMU HUCTOYHHKA TOKa
OT CHWJIBI TOKA B IICTH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanre CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIIEHUS MPOBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpPSKEHUS IS JIAMIIBI
HaKaJIMBaHMUSI.

YBenuueHue npejiesia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd J/[C raabBaHMYECKOro 3JEMEHTA OT BPEMEHHU
IpU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMH MCTOYHMKA TOKa
OT CHWJIBI TOKA B IICIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DJIeKTpUYECKasi MPOBOJUMOCTb  PAa3JIMYHBIX  BEIIECTB.  DJICKTPOHHAS
MPOBOJAUMOCTE TBEPIBIX METAJIOB. 3aBUCUMOCTH COINPOTUBICHUS METAIOB OT
temnepaTrypbl. CBEpXIPOBOAUMOCTb.



DJIEKTPUYECKHI TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpOBOTHUKMY. CoOcTBeHHass U MpPUMECHasT  IPOBOJUMOCTD
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoJHUKOBBIE TPUOOPHI.

ONEKTPUYECKU TOK B AJIEKTPOJUTAX. IDJIEKTPOJUTUYECKAS] TUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajes s AICKTPOIH3a.

DIeKTpUYeCKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
pa3psia. PaznmuuHble TUITBI CaMOCTOSTENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: Tra3opaspsaHble
JaMmIbl, AJIEKTPOHHO-JIy4eBas TpyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOAMOMA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MEMH,
BBITIJIABKA aJTFOMUHUSA, SJIEKTPOHHAS] MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTh CONPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB 3JIEKTPOIUTOB.

3akoHbl 3ekTposm3a dapazes.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO3yXa.

CpaBHEHHE MPOBOIMMOCTH METAJIOB U NOJYIIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HaGmronenne amexTpoimsa.

N3mepenue 3apsiia OAHOBAJIIEHTHOTO MOHA.

HccnenoBaHre  3aBUCMMOCTH  CONPOTUBIIEHHUS — TE€PMOpE3UCTOpa  OT
TEMIIepaTyphl.

CHsiTHE BOJIBT-aMIIEPHOM XaPAKTEPUCTUKU THOJIA.

Du3nYecKuil MPAKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BETUUYHMH C UCIOJIb30BAHUEM AHAIOTOBBIX
U IUGPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEIUYHUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEPKA NPENJIOKECHHBIX THMOTe3 (BbIOOp W3 pabdor,
ONMMCAHHBIX B  TEMATHYECKUX  pazlenax  «YUEHHYECKUH  HIKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIE CBS3H.

Wzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 10 kiacce
OCYUIECTBIISIETCSI C YUETOM COJIEP KATEIIbHBIX MEXKIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTHUKH, OMOJIOTHH, XUMHUHU, T€OrpaPUu U TEXHOJIOTHH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YYUECHUEM MEN 0008 HAYUHO20
no3HanuA: SBJICHUE, HAy4YHBIH (akT, TUIOTe3a, (PU3nMvecKas BeIWYMHA, 3aKOH,



Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTENIbHBIE TPUOOPHI, I pOoBas 1ad0paTopusl.

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

buonocusa: mexanudeckoe JABUKEHHUE B KUBOU mpupone, nuddysus, ocmoc,
TEIJIO00OMEH JKHMBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAOLIEH Cpenbl,
yTUIu3aluusg OHOOPraHMYECKOro TOIUIMBAa JUIS BBIPAOOTKH  «TEIJIOBOW» H
AIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IPUPO/IE,
IIEKTPUYECKUE SIBJICHUS B KUBOM IIPUPOJIE.

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

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

Texnonozua: npeoOpa3oBaHUE JIBUKEHUW C MCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHUJIKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUHU
(KpOHIITEWH, peméryarble KOHCTPYKLHNHU), UCMOJIb30BaHUE 3aKOHOB COXPaHEHMS
MEXAaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JPYrHE€), JBUraTellb BHYTPEHHETO
cropanusi, napoBasi TypOUHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEDP, TEXHOJIOTUU
MOJIyYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOpPOB,
ra3opaspsaHble JIAMIIbI, TOJIYIPOBOIHUKOBbIE IPUOOPHI, rabBaHUKA.

11 KJIACC

Pa3znen 4. DiaekTpoauHAMMKA.

Tema 4. Maznummnoe none.

B3auMonelcTBUE TIOCTOSAHHBIX MArHUTOB M IMPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. I[IpuHomn cynepno3unuu
MAarHUTHBIX NOJIeH. JINHUM MarHUTHOW MHIYKIMH.

MarnuTHoe 1oJie MPOBOAHUKA ¢ TOKOM (TMPSIMOTO MPOBOJAHHUKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AmMmnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuia JlopeHnua, €€ HanpaBiIeHUE U MOJYJIb. JIBUKEHUE 3apSKEHHON YaCTHUILIBI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

MaruauTHoe 1noje B BeuiectBe. DeppoMarHeTUku, napa- U TUaMarHeTUKH.



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 KOJIBIIEBOTO IPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmonencTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

Jevictre cuibl JIopeH1a Ha HOHBI SJIEKTPOJIUTA.

Habmroienue nBHKEHUs IMy4yKa 3JIEKTPOHOB B MAarHUTHOM TIOJI€.

[TpuaIMI JNEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHATO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanre MarHUTHOTO TOJISL IIOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBONCTB (GeppOMarHeTUKOB.

HccenenoBanne neMCTBASI MOCTOSIHHOTO MarHWTa Ha PaMKy € TOKOM.

N3mepenne cuitbl Amriepa.

M3y4yeHue 3aBUCUMOCTH CHJIbI AMIIEpA OT CHJIBI TOKA.

OnpeneneHne MarHUTHOW MHIYKLIIMHA HA OCHOBE U3MEPEHUS CUJIbI AMIIepa.

Tema 5. InexkmpomazHumnas uHOYKYU.

SIBeHne ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
naaykuuu. OJIC wHAyKnuu. 3aKOH BJIEKTPOMArHWUTHOM uWHaykuuu Papanes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

O/1C mHAOyKUMHM B NPOBOJHUKE, ABMKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuiio Jlenna.

NunykTtuBHOCTE. Karylika WHIYKTMBHOCTM B LENHM IOCTOSHHOTO TOKAa.
Asnenue camonHaykuuu. 3J{C caMOMHIYKIIMH.

OHeprusi MarHUTHOT'O OJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCH: WHIAYKIHOHHAS
1e4b, COJICHOU], 3aIUTa OT 3JEKTPU3ALNH TEJ PU JBHXKEHUU B MAarHUTHOM IOJIE
3eMuIH.

Hemoncmpauuu.

HabGntonenue siBjeHUs 3JIEKTPOMAarHUTHOM UHYKIIUU.

Hccnenoanne 3aBucumoctd OJIC MHAYKOIHM OT CKOPOCTH W3MEHEHHS
MAarHATHOTO MOTOKA.



ITIpaBuno Jlenua.

[TameHrie MarHuTa B aTFOMUHHUEBOM (MEIHOM) TpyOe.

SIBneHue caMOMHIYKIIUH.

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

Yuenuueckuii sxcnepumenm, nadvopamopnsie padomul, RPAKMUKYM.

HccnenoBanue siBJICHUS 3JIEKTPOMArHUTHOM UHTYKIIUU.

OnpeneneHne HHIYKIMU BUXPEBOIO MArHUTHOTO TTOJISL.

HccnenoBanue siBIEHUS] CAMOUHAYKIIWH.

COopka MoJIeTu JIEKTPOMAarHuTHOTO TeHepaTopa.

Pa3znen 5. KosieOanusi v BOJTHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenbHast cuctema. CBOOOIHBIE KOJICOAHUS.

["apMonunyeckue koneOaHus. Kunematuueckoe M TMHAMHYECKOE OMUCAHUE.
DHepreTHuecKoe ONMUCAHUE (3aKOH COXPAaHEHUS MEXaHHYeCKoW 3Hepruu). BeiBoa
JUHAMUYECKOTO OMUCAHUS TAPMOHUYECKUX KOJIeOAHUM U3 UX IHEPreTUYECKOro U
KMHEMAaTUYECKOTO OTTUCAHUS.

Ammunutyna u (daza konebanuidl. CBsA3b aMIUTUTYAbl KOJICOAHUN HCXOJHOMU
BEJIMYMHBI C aMIUTUTYJJaMU KOJICOAHHUM €€ CKOPOCTH U YCKOPEHUSI.

[lepwon u uacrota konebanwii. Ilepron Mambix CBOOOAHBIX KOJEOAHMIA
MaTeMaTU4YecKoro MasdTHuka. llepuos cBOOOAHBIX KOJIEOAHWUN TPYKUHHOTO
MasiTHUKA.

[Tonsatue o 3aTyxarmux kKojaebanusx. BeiHyX/IeHHbIe KoJieOaHus. Pe3oHaHc.
Pe3onancHass kpuBasd. BimsHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHUS.

TexHuyeckne ycTpoucTBa U TEXHOJIOTMYECKHUE MPOLIECChl: METPOHOM, Yachl,
KaydeJid, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuck K0e0aTeTbHOTO ABUKCHUS.

HabGnronenne He3aBUCUMOCTH TIEPHOJIAa MAJIbIX KOJieOaHU rpy3a Ha HUTHU OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuid U 3aBUCUMOCTH TIEPH0J1a CBOOOTHBIX
KOJICOAHHI OT COMPOTHUBIICHHUS.

HccnenoBanne koyiebaHWW Tpy3a Ha MACCHUBHOM TMPYKHHE C IIEJBIO
dbopmupoBaHUs NMPEACTaBICHUI 00 UACATBHON MOIEIN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPIUU IIPU KOJICOAHUAX Tpy3a Ha MPYKUHE.

HccnenoBanne BoIHYXICHHBIX KOJICOAHUI.

HaOmronenue pezoHanca.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, npaKmuKym.



W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHUNW HUTSAHOTO M MPYKUHHOTO
MasiITHUKOB.

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

N3yyeHue ABUKEHUS HUTSAHOTO MasiTHUKA.

[Tpeobpa3zoBanue YHEPTUH B MIPYKUHHOM MASTHUKE.

HccnenoBanrie yObIBaHUS aMIUIUTY/IbI 3aTYXAIOIIUX KOJIEOAHUH.

HccnenoBanre BRIHYXACHHBIX KOJIEOaHUIA.

Tema 2. InekmpomazHumHuosie KoJ1€0aHUAL.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
UJealbHOM KosieOaTenbHOM KOHType. Popmyrna Tomcona. CBA3b aMILTUTYIbI
3apsia KOHJEHcaTopa ¢ aMIUIMTY/I0M CHJIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEHMs SHEPTUH B HJI€aTbHOM KOJIE0aTEIIbHOM KOHTYPE.

3aTyxaromnue 3JIEKTPOMArHUTHBIE KoJieOaHus. BrinyxaeHnbie
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOINHOCTH IEPEMEHHOIO TOKAa. AMIUIUTYIHOE H
JEeHCTBYIOLEE 3HAUEHHWE CHWJIBI TOKAa W HANpsOKEHUs MpH pa3iudHou (opme
3aBUCHMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CuHycOMabHBI TIEPEMEHHBIA TOK. Pe3MCTOp, KOHIEHCATOp M KaTyIlKa
WHIYKTUBHOCTH B LIENM CUHYCOMJAIBHOIO NEPEMEHHOIO0 TOKAa. PE30HAHC TOKOB.
Pe3oHaHc HanpsikeHUi.

Uneansubiii  Tpancopmatop. IlpoumsBonctBo, mnepegada u moTpebiieHue
AIEKTPUYECKON SHEPTUH.

OKOJIOTUYECKHE PHUCKU TpU NPOU3BOACTBE IIIEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUM B TOBCETHEBHOM )KU3HH.

TexHndeckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI: JIICKTPUUECKUN
3BOHOK, T'€HEPATOP NIEPEMEHHOI0 TOKA, IMHUU JJIEKTpOIIepeay.

Hemoncmpauuu.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJICOAHUSI.

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

OcuuiorpaMMbl AJIEKTPOMAarHUTHBIX KOJICOAHMIA.

['eneparop He3aTyXarOLUX 3JIEKTPOMArHUTHBIX KOJIEOaHUN.

Mopenb 3JIEKTPOMarHuTHOTO FEHEpaTopa.

BhiHyXeHHbIE CHHYCOUJAIbHbBIE KOJICOaHMUS.

Pe3ucTop, KaTymka MHAYKTHBHOCTH M KOHJIEHCATOP B LIENH NEPEMEHHOIO
TOKA.

Pe3onanc mnpu MOCIENOBATENIBHOM COEAWMHEHUH PpE3UCTOPA, KATYLIKU
WHIYKTUBHOCTH M KOHJIEHCATOPA.

VY CTpoiicTBO 1 IPUHITUT IEUCTBUS TpaHcPopMaTopa.



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 pPACHpPOCTPAHEHHS M JJIMHA BOJIHBI.
CBolicTBa MEXaHMYECKHX BOJH: OTpa)K€HHE, NpeloMIeHHE, MUHTepPEpeHLUs U
nudpaxims.

3Byk. CkopocTs 3ByKa. ' poMKocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHHUE OKPYKAIOIIEH CPEIBI.

DNEKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS M3IYy4YEHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMAarHMTHON BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJH:  OTPaXEHWE,  IPEIIOMIICHHE,
noJisipu3aiys, HHTepdepeHurs u Judpakims.

[IIkana 31eKTpOMarHUTHBIX BOJIH. [IprMeHEeHHEe 3JIEKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3U U TeNeBUACHUS. Paguonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeJibl.

TexHruecKue yCTPONCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
MHCTPYMEHTBHI, pajiap, paauonpuEéMHHUK, TEIIEBU30p, aHTeHHA, Tenepon, CBU-neusb,
YJIBTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEIHLIMHE.

Jemoncmpayuu.

OOpa3zoBaHue U paclpOCTPaHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

Koneobuomieecs Teno Kak HCTOYHHK 3BYKa.

3aBUCHUMOCTbD JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUIA.

Habmoienue otpaskeHus U MpeIoMIICHUS] MEXaHUUECKHUX BOJIH.

Hab6nronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

AKYCTUYECKHUI PE30OHAHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHHE.

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

HccnenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH: OTpa)k€HHUe,
npesioMJIeHUE, MoJspu3auus, Audpakuns, nHTephepeHIIus.

O6HapyxeHue nHPpaKpacHOTO U yIbTPAPUOTIETOBOTO UITYUCHUH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, npaKmuKym.



N3ydeHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

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

OtpakeHue cBera. 3aKOHBI oTpaxkeHusi cBeta. [locTpoeHue n3oOpakeHui B
riockoM 3epkane. Chepuieckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOIOTHBIN MTOKA3aTENh
npesnoMieHus. OTHOCUTENbHBIA MOKa3aTesb npenoMieHus. [IocToSHCTBO YaCcTOThI
CBETA M COOTHOLIEHWE JJIMH BOJIH IIPU IIEPEXOAE MOHOXPOMATHYECKOTO CBETA
4yepes3 rpa”ully paszenna IByX ONTUYECKUX CPEeNl.

Xon nyueit B mpusme. [ducnepcusi cBera. CloxkHBIA cocTaB 0€lI0ro CBETa.
IBerT.

[TomHOoe BHYTpeHHEee OoTpakeHue. lIpenenbHblii yroyi MoJHOr0 BHYTPEHHETO
OTPAKECHMUS.

Cobupatonie U pacceuBaromive JuH3bl. ToHkasg JnmH3a. DoOKycHOe
paccTosTHUE W ONTHYECKass Cuja TOHKOW JIMH3BL. 3aBUCUMOCTH (POKYCHOTO
pPAcCTOSIHUSL TOHKOW C(EpUYECKON JIMH3bI OT €€ Ie€OMETPUU U OTHOCHTEIHbHOIO
ITOKA3aTeIIs MPEITOMIICHUSL.

dopmysia TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

Xoa ny4a, MpOWIEAUIEro JUH3Y MOJ MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontuueckor ocu. IlocTpoeHne wH300paXeHUl TOYKM W OTpe3Ka NpsIMOM B
cOOMpAarOIUX U PACCEUBAIOIINX JMH3AX U UX CUCTEMAX.

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

[Ipenensl MPpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. WuTtepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepsl Kiaccumyeckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas peméTka. YCIoBHE HaOMIOACHUS
IVIABHBIX ~MaKCMMyMOB TIPpM NAJAEHUM MOHOXPOMATHYECKOIO CBETAa Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: OYKH, JyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIMOHHBIN ammapar, NpOCBETIECHUE
ONTHUKH, BOJIOKOHHAsI ONTUKA, AU(PAKIUOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHHUS CBETA.



HccnenoBanne npesioMIIEHUs CBETA.

Habrogenue nogHOro BHyTpEHHEro oTpakeHus. Mojenb CBETOBO/IA.

HccnemoBanre XoAa CBETOBBIX IIYYKOB 4YEPE3 IUIOCKOMAPaJUICIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB M300paKEHUN B JTMH3AX.

Mopenu MUKpocKoIa, TeJIeCKOna.

HaoGmronenue natepdepeHinm cBera.

HabGnronenue BeTOB TOHKUX IJIEHOK.

Habmonenue nudpakimu cBeTa.

N3ydenne 1uppakimOHHON PEIIETKH.

Habmonenue nudpakiinoHHOTO CEKTpa.

Habmronenue nucnepcuu cBera.

HabGnronenue nossipusaluy CBeTa.

[IpuMeHeHue NOISIPOUIOB JIJIsl U3YUEHUS] MEXaHUYECKUX HAPsHKEHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3mepeHune nokazaresis npesioMJIEHUs CTEKJIA.

HccnenoBaHne 3aBUCHMOCTH (POKYCHOTO pacCTOSHUS OT BellecTBa (Ha
NpUMEPE KUJIKHUX JTUH3).

N3mepenrie POKyCHOrO pacCTOSIHUS pacCEUBAIOLIUX JIMH3.

[Tosryuenue n300pakeHUsl B CUCTEME U3 IJIOCKOTO 3epKajia U JIMH3BI.

[Tosryuenue n300paxkxeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENeCKOMUYECKUX CUCTEM.

Hab6nronenue nudpaxkuuu, nHTEpPEpEeHnN U MONSIpU3aUuU CBETA.

N3yuyeHue noyspu3aiuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH IUAJIEKTPHUKA.

N3yyenue nHTEpPEpeHIINH JIAa3€PHOTO U3TyUYCHUS HA IBYX IIETSAX.

HabGmronenue nucnepcun.

HaOmronenue u ucciaegoBanue qu(ppakiinoOHHOTO CIIEKTpa.

N3Mepenue IrMHbI CBETOBOUM BOJIHEI.

[Tomy4yenue criekTpa U3Iy4YEHUs CBETOJMOAA TIPU MOMOITU TUGPAKIIMOHHON
PELIETKMU.

Pa3znes 6. OcHOBBI CIeIUAJIBLHOM TEOPUU OTHOCHUTEIbHOCTH.

['paHnibl NPUMEHUMOCTH  KJIACCUYECKOW  MexaHuku.  [locrymnarsl
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 TEXHOJOTMYECKHE MPOILECChl: CITyTHUKOBbBIE
NPUEMHUKH, YCKOPUTEIHU 3apSXKEHHBIX YaCTHII.

YyeHndyeckui IKCIIEpUMEHT, JIa00paTOpHbIE PAOOTHI, 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 TEIIOBOE M3IIy4YeHHUE (M3JIyuyeHHUE aOCOIIOTHO YEPHOTO TEna).
3akoH cMmemnienus: Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

®orordpdext. Onpitel A. I'. CronetoBa. 3akonbl hoTodPderra. YpaBHeHHE
OunmTenHa 1ig poroaddexra. «Kpacnas rpanuna» Goroaddekra.

JlaBnenue cBeta (B YACTHOCTHM, JaBJIGHHE CBeTa Ha a0COIIOTHO
MOTJIOMIAONIYI0 W aOCOJIIOTHO OTpakarollylo moBepxHocTh). OmbiTel II. H.
JleGenena.

BousiHoBBIE cBOMCTBaA yacTull. BosHbl ne bponns. lnuna BonHb! 1e bpoiiss u
pasMepbl O0JaCTH JIOKAJIM3AIMU JBUXKYyIIeWcs dactuibl. KopmyckymnspHo-
BOJIHOBOM Jyanu3Mm. /{udpakius 31eKTpOHOB Ha KpUCTAILIaX.

Cneunduka nsmepenuii B Mukpomupe. COOTHOUIEHUSI HEONPENETEHHOCTEM
['eiizenbepra.

TexHuueckrue yCTpOWCTBA M TEXHOJIOTHMYECKHUE ITPOLIECCHI: CIEKTPOMETD,
¢doTosneMeHT, (HOTONATUYMK, TYHHEIBHBIM MHUKpPOCKON, COJIHEYHas Oaraped,
CBETOAMO/I.

Hemoncmpauuu.

®doTo3(dQdeKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIHETO (poTodddekTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauog.

Conneunas Oarapest.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

Hccnenosanue 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. U3nydyenue u norjoimeHue GOTOHOB MPHU MEPEX0Jie aToMa
C OJTHOTO YPOBHS DHEPIUU HA JPYTOM.



Buapl ciektpoB. CIEKTp YpOBHEN S3HEPTUH ATOMA BOJOPOJA.

CnoHTaHHOE U BBIHYKJIEHHOE U3JIy4eHHe cBeTa. Jlazep.

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

Hemoncmpauyuu.

Mopens onbita Pezepdopaa.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AENUCTBUE CUETUNKA NOHU3UPYIOIIUX YACTHLI.

OnpeneneHne JJIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.

Habronenue TMHeHyaToro CexTpa.

HccenenoBanue CleKTpa pa3peKEHHOI0 aTOMapHOIO BOAOPOAA U U3MEPEHHUE
nocrosinHoi Punbepra.

Tema 3. Qusuka amomHO20 A0pPa U I1eMEeHMAPHBIX YACHUY,

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

PanunoaktuBHOCTh. Alnbda-pacnaj. DNEKTPOHHBIH M TO3WTPOHHBIN OeTa-
pacman. ['amma-n3nydeHue.

3aKOH pPaJAMOAKTUBHOIO pacnaza. PaanoakTWBHBIE HM30TONBI B IPHUPOJAE.
CBoiiCTBa MOHU3UPYIOUIETO M3Iy4YCHHs. BiusHUE paglMOaKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrectBeHHbIi PoH n3inydenus. Jlozumerpusi.

DHeprus CBA3M HYKJIOHOB B szipe. SAnepubie cuinbl. Jlegekt Macchl siapa.

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

Mertozapl peructpalvy U UCCIIEI0BAHUS JIEMEHTAPHBIX YACTHII.

OyHIaMEHTAbHBIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI M JIENTOHHI.
[IpencraBnenune o CrangaptHoi Mmoenn. KBapk-riarooHHas MOAENb aJpOHOB.

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

EnuHcTBO pusnueckoi KapTUHBI MHPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, sAepHbI peakTop, TEPMOSIEPHBIM peakTop, aroMHas OomoOa,
MarHUTHO-PE30HAHCHAsI TOMOTpadusl.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKmMuKym.

HccnenoBanrie TpeKOB YacTUIL (MO0 TOTOBLIM (OoTOrpadusim).

HccnenoBanue paguoakTUBHOTO (POHA C UCIIOJIB30BAaHUEM JJO3UMETPA.

N3yyenue norsioiieHus 6eTa-4acTull aTlOMUHUEM.

Pa3nen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3NKH.



Otansl pa3BUTUS acTpoHoMuu. [IpuknagHOoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (DU3UKU MJIE OOBACHEHHS TPHUPOJIBI
KOCMUYECKHX 00bEKTOB.

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

Bun 3Bé3gHoro HeOa. Co3Besnus, sipkue 3BE3MBI, IJIAHEThl, UX BUIUMOE
JBH>KCHUE.

ConHeuHas cucrema.

Connue. ConHeynast akTUBHOCTb. MlcTrounuk sHeprun ConHLa U 3BE31.

3BE3/1bI, UX OCHOBHBIC XapaKTePUCTUKHU. /[narpaMma «CrieKTpaibHbIN Kilacc —
CBETHUMOCTBY». 3BE3/bl TJIAaBHOM IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJISI 3BE3] TJIABHOM IOCJIENOBATENBHOCTH. BHYTpeHHEEe CTpoeHue
3BE3/1. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Boonu CoJiHIa U
3BE31. DTanbl )KU3HH 3BE3 .

Mineunbiii I[lyte — Hama T'amaktuka. Ilomoxenune m aBwxkeHue CosHIA B
[Namaktuke. Tunel ranaktuk. PaguoranakTuky u kBazapbl. YEpHBIE ABIPHI B sApax
TaJIaKTHUK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue rajiakTuk.
Teopus bonpmoro B3peiBa. PETMKTOBOE M3TydEHHUE.

Macmrabnas ctpyktypa Beenennoi. MertaranakTuka.

Hepeménnnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus.

HaOmronenus: 3BE31HOr0 HEOa HEBOOPYXKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMIBIOTEPHBIX MPUIOKEHUHN Is1 ONPEACIICHUS MOJI0KEHUSI HEOECHBIX 0OBHEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEepHOro MOJIyIIapusi U SIpKUE
3BE3/BI.

HaGmiogenuss B Tteneckon JlyHbI, TJIaHET, TyMaHHOCTEM U 3BE3AHBIX
CKOILJICHHM.

Du3nYecKuil MPAKTUKYM.

Crioco0b1 m3Mepenus (pU3NIECKUX BEJIMYHUH C UCIIOIH30BAHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOIOTHBIC 1 OTHOCUTEIbHBIE TOTPEITHOCTH U3MEPEHUN (PU3MYECKUX BEJIUYKH.
OueHka rpaHull MOrPeIIHOCTEM.

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

Oo6o0marouee NOBTOPEHUE.



O0o001eHNe U cucTeMaTU3alus CoAepkKaHUsl pa3AesioB Kypca «MexaHuKay,
«MonekynspHas pu3nka U TEpMOJUHAMUKA», «DIEKTpoAUHaAMUKay, «Konebanus
U BOJHBIY, «OCHOBBI CIEHHAIBHON TEOPUU OTHOCHUTEIBHOCTH», «KBaHTOBas
buznkay, «IEMEHTHI ACTPOHOMUHU U aCTPOPUZUKID.

Ponp ¢u3ukm ©w acTpoHOMHH B SKOHOMHUYECKOW, TEXHOJIOTUYECKOH,
COLIMAJIBbHON M ATHUYECKOH chepax NeATeIbHOCTH YEI0BEKa, pOJib U MECTO (PU3UKU
Y ACTPOHOMMH B COBPEMEHHOM HAyYHOW KAPTUHE MUPA, 3HAYCHUE ONMCATEIBHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTEIIBHOM W  MPOTHOCTUYECKOW  (DyHKIIMIA
buznyeckoit Teopun, posb GU3NYECKON TeOpur B (HOPMUPOBAHUU TPEIACTABICHUIN
0 (pusmveckor KapTUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpa B OOILIEM DTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHUN O IPUPOJE.

Me:xnpeaMeTHbIE CBSI3H.

U3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 knmacce
OCYULIECTBIISIETCS. C YUETOM COJIEPKATEIBHBIX MEXIPEIMETHBIX CBSI3€l ¢ Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmunvie nOHAMUA,C6A3AHHBIE C USYUECHUEM MEMOO06 HAYUHOZ0
no3HaHuA: SIBICHUE, HAy4YHbIH (akT, runoresa, (pu3Mueckas BEIUYMHA, 3aKOH,
TEOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJECIMPOBAHUE, MOJAECIb, H3MEpPEHHUE,
NOTPENTHOCTH U3MEPEHHM, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1adOpaATOPHSL.

Mamemamuka: pEUICHUE CUCTEMBl ypaBHEHUW. TpUTrOHOMETPUYECKUE
(GYHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJI€CTBO. BEKTOphI M HMX MPOEKIMU HA OCH KOOPJMHAT, CIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX (QyHKUUU. [Ipu3Haku mNOMOOMSI TPEYroJIbHUKOB,
ompeiesIeHHe IOIAaU TIOCKUX (GUryp u oobeéMa Tel.

Buonozua: >nektpuueckue SBICHUS B JKUBOM mpupojie, KoseOaTelbHbIE
JBIWKEHUS B JKMBOW THPUPOJE, OSKOJOTMYECKHE PUCKHM NPH IMPOU3BOJCTBE
AIEKTPOIHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAIoOIIeW  cpesbl,
yIbTPa3ByKOBasi JMArHOCTMKAa B MEIULIMHE, ONTUYECKHE SIBJICHUS B >KUBOU
IPUPOJE.

Xumua: CTpOEHUE aTOMOB ¥ MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl OOpa30BaHMUS KPUCTAUIMYECKON PpEHmIETKH, CHEKTPaJbHbIN
aHaJu3.

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

Texnonocua: TPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEKTpoJBUTaTENb AKOOM, TeHepaTop MEPEeMEHHOr0 TOKa, WHAYKIMOHHAs Ieyb,
JMHUY 3JIEKTpONepeiay, 3JIeKTPOJIBUraTelb, pajap, paluonpuéMHIK, TEJIEBU30D,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



HpOCKLIPIOHHBIfI arrapar, BOJIOKOHHAas OIITHKA, COJTHCUYHAsd 6aTape>1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAs SOHCPTCTUKA U SKOJIOTHYCCKUC ACIICKThI e€ Pa3BUTHA.



I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHHS Yy4eOHOro mpeaMera «Du3nukay
JIOJKHBI OTPaKaTh TOTOBHOCTH M CTIOCOOHOCTh 00YYarOIIMXCSl PYKOBOJACTBOBATHCS
chOpMHpPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHIICKOTO OOIIECTBa, PACIIMPEHUE KUZHEHHOIO
OMbITA M OMbITA JEATEIbHOCTH B IMPOLIECCE PeaM3alMd OCHOBHBIX HalpaBJICHUM
BOCIIUTATENIBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOT0 BOCTIMTAHMSA:

e Cc(OpMUPOBAHHOCTh TPaXKIAHCKOW  MO3HUIMH  OOydYaromerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUICKOI0 00IIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX TYMAHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JESATEIbHOCTh B MHTEPECAX IPaKAaHCKOTO
oOlllecTBa, Yy4YacTBOBaTh B CaMOYIIpaBlIeHMHM B 0Opa3oBaTEILHOMN
OpraHu3aluu;

e YMEHHME B3aUMOJICCTBOBATH C  COLMAIBHBIMHU  HUHCTUTYTaMU B
COOTBETCTBHH C UX (YHKIUSIMH ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOU U BOJIOHTEPCKOM ESITEIHHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMUPOBAHHOCTH POCCHICKOU TpaXJaHCKON VJICHTUYHOCTH,
MaTpUOTU3MA;

e IIEHHOCTHOE OTHOIIEHWE K TOCYJApPCTBEHHBIM CHMBOJIAM, JOCTHUKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

JTYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, 3STUYECKOTO MTOBEICHUS;

e CIIOCOOHOCTBH OIIEHWBATH CUTYAIlMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJI/Ia B IOCTPOCHUE YCTOMUMBOIO OYIYILIETO.

ICTETHYECKOr0 BOCIIUTAHUSA:

e DOCTETMYECKOE OTHOIICHHWE K MHPY, BKJIKOYAs OCTETUKY HAy4YHOTO

TBOPYECTBA, MPUCYIIETO (GU3NIECKON HayKe.
TPYA0BOI0 BOCTIMTAHUS:



UHTEpEeC K pa3nuuHbiM chepam mpodecCHOHATBHON ACSITENFHOCTH, B TOM
YHClie CBS3aHHBIM C (U3UKOW ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAaHHBIN BBIOOp Oymaymiel nmpodeccun u peaan30BbIBATb COOCTBECHHBIE
KU3HCHHBIC TIIaHbI,

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHUIO B
o0nactu (PM3WKHU HA MPOTSHKEHUH BCEH JKU3HHU.

IKOJOTHYECCKOI0 BOCIIMTAHUA:

c(OPMUPOBAHHOCTH IKOJOTUYECKOM KYJIbTYPBI, OCO3HAHHE TJI00ATBHOTO
XapakKTepa 3KOJOTHYECKHUX MTPOOIeM;

IJIAHUPOBAHUE W OCYILIECTBICHUE JICVCTBHM B OKPYXAIOIIEH Cpele Ha
OCHOBE 3HaHUS LEJEN YCTOMYUBOIO pa3BUTHUS YEJIOBEUECTBA;

pacUIMpEHHUE ONBITA JEATEIbHOCTH 3KOJOTMYECKOM HAIpPaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUH 1O (PU3HUKe.

HEHHOCTU HAYYHOI'O MO3HAHMUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHUE IEHHOCTU HAyYHOW JESITEIbHOCTH, TOTOBHOCTH B IIPOILIECCE
U3yYeHUs] (PUBUKK OCYIIECTBIATh MPOEKTHYI0 M HCCIET0BATEIBCKYIO
NEATEeIIbHOCTh MHANBUIYATbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIE AeiicTBHS
Bba3oBble JJornueckue 1eiicTBUA:

CaMOCTOATENBbHO  (pOopMyIHMpOBaTh U aKTyalIM3UpOBaTh MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPEAENATh LENU ACATEIBHOCTH, 3aJaBaTh IApaMeTpbl U KPUTEPUU HX
JOCTUKEHUS,

BBISIBJISATH 3aKOHOMEPHOCTM M IIPOTMBOPEYMS B PACCMaTPUBAEMBbIX
(bU3NYECKUX SIBJICHUSAX;

pa3pabaThiBaTh MJIaH PEUICHUS! MPOOJIEMBI ¢ YYETOM aHaM3a UMEIOIIUXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIIBHOCTb, OLIEHUBATh COOTBETCTBUE
pe3yJIbTAaTOB LENSM, OLIEHUBATH PUCKHU MOCIEACTBAN EATENBHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pabOTy B  YCJIOBHUSX peajbHOrO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBnle uccienoBarejbcKue 1eCTBUSA.

BJIQ/IETh HAYYHOH TEPMHUHOJIOTHEH, KIIFOUEBBIMH TIOHATHSMU U METOIAMH
(bu3nYeCcKO HAYKH;



BIaJeTh  HaBBIKAMH  Y4eOHO-MCCIIEZIOBATEIIbCKOM M MPOEKTHOM
JeSITEeTbHOCTH B 007acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOMCKY METOJOB pemeHHus 3agad  (U3UIECKOTo
CoJep>KaHusl, MPUMEHEHHUIO Pa3IMYHBIX METOI0B TO3HAHMS,

BJIQ/IETh BUIAMH JCSATEIbHOCTH MO TMOJYyYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaln, IpeoOpa30BaHUI0 U IPUMEHEHHIO B PA3TIMUHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CJICICTBEHHBIE CBSI3M M aKTyaJU3WpOBATh 3a/auy,
BBIIBUTATh THUMOTE3y €€ pelIeHus, HaxOAuThb AapryMEHThl JJis
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/laBaTh MapameTpbl U KpUTEPUU
pelIeHus;

aHAIIM3UPOBATh TONYYCHHBIE B XOJA€ pEIICHUs 3aJayd Pe3yJbTaThl,
KPUTHUYECKH OILIEHUBATh UX JTIOCTOBEPHOCTh, TPOTHO3UPOBATH M3MEHEHHUE B
HOBBIX YCJIOBHSIX;

CTaBUTb M (POPMYJIUPOBATH COOCTBEHHBIE 33Jaud B 00pa3oBaTEIbHON
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

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

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;
BBIIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora ¢ undpopmaunmeii:

BJIa/I€Th HaBbIKAMHU MOJyuyeHUs MH(pOpMaluuu (PU3MUECKOTO COAEp KAHUSA
U3 HWCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYILECTBIIATH IIOUCK,
aHalu3, CUCTEMATHU3AlMI0 M WHTEPHPETALHI0 MHMOPMALUU PA3THYHBIX
BUJIOB U ()OPM MPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIONIb30BaTh CpEACTBa MH(POPMALMOHHBIX W KOMMYHUKAalMOHHBIX
TEXHOJIOTMA B  PEIIEHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHus, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(HOPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOr0 COJEp KaHUsA B Pa3IMYHBIX (opMaTax c
y4€TOM Ha3HaueHus HUHGOpMAIMM U UEJNeBOM ayAUTOpUU, BbIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaJTU3ALINH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



OCYILECTBIATh OOLIEHME Ha YypoKax (U3UKM M BO BHEYPOYHOH
NESATEIbHOCTH;

pacro3HaBaTh MPEANOCBUIKM KOH(MDJIMKTHBIX CHUTyallMii W cMsrdarhb
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh W HCIOJIB30BaTh  IPEUMyIlecTBA  KOMaHIHOM  H
WHANBUIYAIbHON paboThI;

BbIOMpATh TEMATHUKy U METOJbI COBMECTHBIX JCHCTBHM C y4€TOM OOIIUX
UHTEPECOB U BO3MOKHOCTEN KaXKIOr0 YJICHA KOJUICKTHUBA,;

IIPUHAMATh €M COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBUA 110 €€ JOCTW)KCHHUIO: COCTABJIATH IIIAH
NENUCTBUMN, pacIpelessiTh POJIM C YYETOM MHEHUN YYACTHUKOB, 0OCYKIaTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLICHUBATh Ka4e€CTBO CBOETO BKJIAJAa U KAXKIOr0 y4aCTHHUKA KOMaHAbl B
oOIIMiA pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

[Ipe/ularatb HOBBIE IIPOCKTHI, OLICHUBATH HJEU C IIO3ULUU HOBU3HBI,
OPHUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh NO3UTHBHOE CTPATETMUYECKOE ITOBEICHHE B PA3IUYHBIX
CUTyallusiX,  IpOSBISATH  TBOPYECTBO M  BOOOpa)xKeHHe,  ObITh
VHULMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOATENIbHO ~ OCYILECTBIISATh MO3HABATENIbHYIO  JCSTENbHOCTh B
oOnact (U3MKK M aCTPOHOMHH, BBISBISATH MPOOJEMBbl, CTaBUTh U
dbopmMyIMpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENIbHO COCTaBJIATH IUIAH PEUICHUS] PACUETHBIX U KAYECTBEHHBIX
3a/lay, IUJIaH BBIMOJHEHUs MPaKTUYECKOM paboThl ¢ YYETOM HMEHOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATIOYTCHUM;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

pacliupsTh ~paMKd ~ yuyeOHOro TMpeiMera Ha  OCHOBE  JIMYHBIX
IIPEANIOYTECHUN;

JenaTb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBAaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBAaTh (POPMUPOBAHUIO U MPOSIBICHUIO 3PYIUIUMU B 00JaCTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:



JIaBaTh OLIEHKY HOBBIM CUTYAIUSM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BJIaJIcTh HaBBIKAMM II03HABATEIBHOM peduieKcMM KaK OCO3HaHUs
COBEPIIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJILTATOB U
OCHOBAHHUII;

HCIIOJIB30BaTh MpUEMBI pedIIeKCUU i1 OIEHKH CHUTYyalluh, BBIOOpa
BEPHOTO PELICHUS;

YMETh OILICHUBAaTh PUCKA U CBOEBPEMEHHO IMPUHUMATh PEUIEHUS MO HX
CHUYKECHUIO;

MPUHUMATh MOTHBBI M ApPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTATOB
JICSITCIIBHOCTH;

MPUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M apPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTATOB
JIESITCIIbHOCTH;

MIPU3HABaTh CBOE MPABO M MPABO APYTHX HA OIMIUOKH.

B mporecce AOCTHKEHUS JIMUHOCTHBIX PE3YyJbTaTOB OCBOCHHS IMPOIPAMMBI I10
dbuznuke U1 YpOBHS CpeaHero oOmero oO0pa3oBaHHS y OO0Yy4YaroIIUXCs

COBEPIIICHCTBYETCS OMOITMOHAIBHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HAHHUS,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  TMOHUMATh  CBOE

HYMOLIMOHAIBHOE COCTOSIHUE, BUJIETh HANpPABJICHUs Pa3BUTHsI COOCTBEHHOU
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOPETYJIMPOBAHNUS, BKIIOYAOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJEHHUE, CIOCOOHOCTh aJaNTHUPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO LN
U yCIieXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXOS U3
CBOMX BO3MOKHOCTEH;

SMIATHM, BKJIIOYAIOIMIEH CIHOCOOHOCTh MOHMMATh  3MOLMOHAIBHOE
COCTOSIHME JpPYTHX, YYHUTHIBATh €ro MpPH OCYUIECTBIECHUU OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB, BKJIIOYAIOUIMX CIOCOOHOCTh  BBICTPAMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3YJIbTATHI



K xonny oOyuenust B 10 knacce mpenMeTHbIE PE3yJbTaTbl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

NOHMMATh pPOJb (U3MKK B  DKOHOMHUYECKOW, TEXHOJOTMYECKOM,
IKOJIOTUYECKOM, COIMATbHOM U OITHYECKOW cdepax AeSITeTbHOCTH
YEJIOBEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4HOW KapTUHE MHUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOW  (QYHKIUH  (QU3NYECKOW TEOpUM — MEXaHMKH,
MOJICKYJISIPHON (PU3UKK U TEPMOJIMHAMUKHU, POJIb (DU3HUECKON TEOpUH B
(dbopMUpOBaHUY TIPEICTABICHHUN O PU3NIECKON KAapTUHE MHPA;

pa3nuuaTh YCJIOBUS NPUMEHHMOCTH Mojeiedl (u3nueckux Ten u
IPOLECCOB (SBJICHUI): HHEpLUMalbHAas cHUCTeMa OTCYETA, aOCOIIOTHO
TBEpIOE TEJO, MaTepHUalibHAas TOYKA, PAaBHOYCKOPEHHOE JBUKEHME,
CBOOOJHOE mMajeHue, aOCONIOTHO ympyras jaedopmaius, aOCOTIOTHO
yIpyroe u adCONIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUJKOCTH
U TBEPIOTO (KPUCTAJUIMYECKOTO) TeJla, UealbHbIN ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

pasnuyath ycloBUs (IpaHHUIbl, 00JIaCTM) NPUMEHHUMOCTH (PU3UYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHbIX 3aKOHOB W
OTPaHUYEHHOCTH HCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHAJIM3UPOBaTh M OOBSCHATh MEXaHMYECKHE IPOLIECChl U SBIICHUS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWKEHUS, (OPMYJbl KHHEMATUKH PABHOYCKOPEHHOIO
NBUKEHUA, TpeoOpa3oBanusa [anunes ajis CKOPOCTH M TEepeMelleHus,
3akoHbl HplOTOHA, mpuHOMI  OTHOCUTENbHOCTH [amwies, 3akoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCAa U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHUYECKOW HSHEpruw,
yCIIOBUSI pAaBHOBECUS TBEPAOrO Tena), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTH4YECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBanuii ["anunes, BToporo
U TPEThEero 3akOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS MWMIYyJbca U
MEXaHWYECKON IHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS,

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble TmoOJOkeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOJMHAMUKN (CBA3b JAaBJEHUA HJCATBHOIO Ta3a CoO CpeaHen
KMHETUYECKOW DHEpPruer TEIUIOBOIO JBM)KEHUS M KOHLIEHTPALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CpPEIHEW KHHETHYECKOU
DHEPIrUel TEMJIOBOTO ABWKEHHS €T0 YaCTHUL, CBS3b JABJICHUS UACATbHOTO
raza C KOHUEHTpPAaUMEW MOJIEKY]l M €ro TEMIEpaTypoi, ypaBHEHUE
MenneneeBa—Knanepona, mepBbld 3aKOH TEPMOIAWHAMMKH, 3aKOH



COXpaHEHUs] PHEPIrMU B TEIJIOBBIX MpOIEccax), MPU I3TOM HCIOIb30BaATh
MaTeMaTH4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIIOBUS
MIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiianeiipoHna;

aHANMM3UPOBATh M OOBSACHATH DJICKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIE TIOJIOKEHUSI U 3aKOHBI AJIEKTPOJAMHAMUKHU (3aKOH COXPAHECHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHUHUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIA, MPUHUHUII CYNEPHO3ULINHN DIEKTPUUYECKUX
MOJIEW, MPU ATOM YKa3blBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyiioHa, a
TaKKe MPAKTUYECKU Ba)KHbIE COOTHOIIEHHUS: 3aKOHbI Oma ajig ydacTka
LHENA W U1 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH JIxoynsa—JleHna,
npaBuia Kupxroda, 3akonsr dapajes a1 31€KTpoIn3a);

ONMKCHIBATh (PU3WYECKUE TPOILIECCHl U SIBJICHUS, HCIOJb3Yys BEITUYUHBI:
MEPEMENICHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CUJIA,
MOMEHT CHJIbI, JaBJICHUE, TMOTCHIMAIbHAS JSHEPTUsl, KUHETHUYECKAS
DHEPrus, MEXaHWYecKas dSHEprusi, padoTa CUJIbI, LIEHTPOCTPEMUTEITHLHOE
YCKOpEHUE, Cuja TSKECTH, CHiA YHPYTrOCTH, CUjla TPEHHS, MOILIHOCTb,
DHEPrus B3aUMOJIEHCTBUS Tena ¢ 3eMi€éil BONMM3M €€ TOBEPXHOCTH,
SHEprusi ynpyrol aedopmanud TMPYKUHBI, KOJIUYECTBO TEILIOTHI,
abCoJIIoTHas TeMmIepaTypa Tejia, padoTa B TEPMOJAMHAMUKE, BHYTPEHHSIS
DHEPrUs WACATBHOTO OJHOATOMHOTO rasa, paboTa HACAIBHOTO Trasa,
OTHOCUTEJIbHAsA BJIAXHOCTh Bo3ayxa, KIIJI wuaeanbHOro TEIioBOro
JIBUTATENS; AIEKTPUUYECKOE TOJIE, HAPSKEHHOCTD JIEKTPUUECKOTO TOJIS,
HaNpsDKEHHOCTh TIOJIE TOYEYHOTO 3apsija WM 3apsHDKEHHOro Iapa B
BAKYyM€ W B JHDJICKTPUKE, NOTEHIMAT SJIEKTPOCTATUYECKOTO TOJIS,
pa3HOCTh  MOTEHIMAJOB, BJEKTPOJABIKYIIAs CUJa, CWiIa  TOKa,
HalnpspDKEHWE, MOIIHOCTh TOKA, JJIEKTPUYECKass EMKOCTh IIJIOCKOTO
KOHJIEHCATOpAa, COMPOTUBIICHUE Y4YaCTKAa LIENU C MOCJIECAOBATEIbHBIM H
MapaJJICTbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS FJIEKTPUUECKOTO TOJIS
KOHJIEHCATOPA;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBIICHUM:
MEXAHUYECKOE JBWKEHUE, TEIUIOBOE JBHKEHHE YaCTHUI[ BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIXeHUE, nuddys3us, ucrnapeHue,
KUIICHUE U KOHJICHCAIUsI, TIJIABJICHUE U KPUCTAJUIN3alvs, HAlIPaBICHHOCTh
TEIUIONEPEAAYH, JJICKTPU3ALNS TEJ, SKBUIOTEHINAIBHOCTh IOBEPXHOCTHU
3apsIKEHHOTO ITPOBOJIHHKA;

MIPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIMUUHBI OT
Jpyrol C  HCHOJIB30BAHUEM  TPSAMBIX  W3MEPEHUM, TIpU  OTOM
KOHCTPYHUPOBATh YCTAHOBKY, (UKCHUPOBATh pPE3YyJIbTAaThl TMOJIYYEHHOU
3aBUCUMOCTH (U3MYECKUX BEIMYUH B BHIE TPAPUKOB C YIETOM



a0COJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUM, IeNaTh BBIBOBI 110 PE3yJIbTaTaM
UCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHBbIE M3MEPEHHS (U3MYECKUX BEIUYMUH, IPU HTOM
BbIOMpaTh ONTHMANBHBIA METOJ] W3MEpPEHUs, OICHUBATh AOCONIOTHBIE U
OTHOCHUTEJBbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MIPOBOJUTH ONBITHI 10 MPOBEPKE MPEMIOKEHHON TUIOTE3bI: MIIIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
NOJIyYeHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyc€ MPEIIOKEHHOM
TUIIOTE3BI;

co0ro1aTh mpaBuiia 6€30MacHOTo Tpyla Py MPOBEICHUH HCCIeT0BaHUN
B paMKax yueOHOro »HKCIHEpUMEHTa, MpakTUKyma U  ydeOHo-
UCCJIEIOBATENBCKOW M ITPOEKTHOM JEATEIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarbs pacy€THBIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
¢u3nYeCKoil MOJIEIbI0: Ha OCHOBAaHMM aHaJlM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MuUECKONl MoOJeNnu, OTBeYawlleld TpeOOBaHUAM 3aJauH,
OPUMEHATh  (OPMYINbI, 3aKOHbI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(U3MYECKUX TEOpUl MNpPHU UCHOJB30BAHUM MATEMaTHUYECKUX METOJ/IOB
peuieHus 3a1a4, MpoOBOJIUTh PacYEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHaJIM3UPOBAaTh pE3yJbTaThl U KOPPEKTUPOBATh METOAbl PEUICHUS C
Y4ETOM IOJTYYEHHBIX PE3YJIHTATOB;

peuiaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue NPUMEHEHUs 3HAHWM u3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAaHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAUBATh JIOTHUECKYIO
LIEMOYKY PaCCyKJI€HUI ¢ ONOPOI HAa U3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MJId OOBSICHEHUS OCHOBHBIX
NPUHIUIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTMYECKUX IIPOLIECCOB;

NPUBOAUTHh TMPUMEPHI BKJIAJa POCCUMCKUX € 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHAJIM3UPOBaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHOU
JESITEIbBHOCTH YEJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH TpoILeccaMu, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABIECHUI O palliOHaILHOM
MPUPOAOTIOIb30BAHUN, @ TAKXKE Pa3yMHOM HCIOIb30BAHUU JOCTHKEHHM
HAYKW W TEXHOJIOTUM JJI JAJbHEUIIEr0 Pa3BUTHS YEJIIOBEYECKOrO
00IIIeCTBA;



MPUMEHSTh pa3lInuHbIe CIOCOOBI padOThl ¢ MHpoOpManmen GU3NIECKOTO
COJIEp)KaHUsI C HCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUM, TPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHbIE
TEXHOJOTHH JJii TIOMCKA, MepepadOTKU U TMPEIbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON MH(OpMaLK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpopMaIuKU, TOJIYYEHHON W3 pa3IUYHBIX HCTOYHHKOB, KPUTHUYECKH
aHANM3UPOBaTh  MOJIy4aemMylo  UWHGOpMAIMI0O U OICHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOUIMXCS 3HAHWM, TaK U HA OCHOBE
aHaJli3a UCTOYHUKA WH(POpPMAIIUY;

IPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITENILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B Ipoliecce
BBITNIOJIHEHMSI IPOEKTHBIX U yU4€OHO-UCCIEI0BATENBCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh ACATEIbHOCTD
B HECTaHJAPTHBIX CUTYallUsX, aJIeKBAaTHO OLICHMBATh BKJAJ Ka)XJOrO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSBIATH MOTUBALUIO K Oyaymield npohecCUuOHAIBbHON AESITETbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.

K xoniy oOyuenuss BII knacce mpeaMeTHbIe pe3yJbTaThl Ha YIIIYOJIEHHOM
YPOBHE JOJKHBI OTPakaTh CHOPMUPOBAHHOCTh Y OOYYAIOIMIUXCSI YMEHUM:

MOHUMATh POJIb  (PU3UKA B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOM cdepax AesTEIbHOCTU YeJIOBEKa, POJib U MECTO
GbU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
MPAKTUYECKON JICSITENIbHOCTH 4YeJOBeKa U JaJbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINUCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENTBLHON M MPOTHOCTUYECKON (YHKUUWA (PU3NYECKON Teopuu —
AJIEKTPOJUHAMUKH, CIICIIMATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOMU
busuku, pois (uszudeckoil Teopurd B GOPMHUPOBAHUHU TMPEACTABICHHUN O
bu3nYecKoil KapTUHE MHUPA, MeCTO (PU3MUECKOM KapTHHBI MUpa B 00IIeM
PSAy COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPECTABIECHUN O PUPO/IE;
paznuyaTh YCJIOBUSL NPUMEHUMOCTH Mojeied (u3ndyeckux Tel U
MPOIIECCOB  (SIBJICHUM): OJHOPOJHOE DIIEKTPUYECKOE U  OJIHOPOJIHOE
MarHUTHOE TIOJISI, TApMOHUYECKHE KOJIeOaHUsI, MAaTEMAaTUHICCKUN MasITHUK,
UJCANBbHBIA TPYKUHHBIH MasSTHHK, TAPMOHUYCCKHUE BOJIHBI, HJICaTbHBINA
KoJieOaTeNbHbI KOHTYp, TOHKAsI JIMH3a, MOJIeJIel aToMa, aTOMHOTO SiAjpa U
KBAHTOBOM MOJICIU CBETA;

paznuyaTth ycloBUS (TpaHUIbI, 00JACTH) MPUMEHUMOCTH (DU3NIECKUX
3aKOHOB, MTOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTb UCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIC TMIOJIOXKEHUS M 3aKOHBI DJIEKTPOJMHAMUKH U
CHEIMaIbHOW  TEOPUU  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro  3apsiaa, cwia Awmmepa, cwuwia JlopeHua, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMHW, npaBwio Jlenma, cBsa3p  JOJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKONM IIEMU CO CKOPOCTHIO
U3MEHEHUs]  CWJIbl  TOKa,  MOCTYyJaThl  CHEUUAJBbHOM  TEopuu
OTHOCHUTEJIbHOCTH DUHIITEIHA);

aHAJIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, HCIOJb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHEe  OWHINTEHHA  AJA
dorordpdekra, mepBeld U BTOpoW mocTynaatsl bopa, npuHUIMD
COOTHOIIIEHMsI HeompenenéHHocTedt ['elizeHOepra, 3aKOHBI COXpPaHEHUS
3apsAI0BOTO U MacCOBOT'O YMCEN U DHEPTUU B AJIEPHBIX PEAKIMAX, 3aKOH
PaAMOAKTUBHOIO pacnana);

ONHKCHIBaTh (PU3UUECKHE IPOLECChl U SIBICHUS, HCIOJb3Yys BEITUYMHBI:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO TOJISA, MTOTEHIUAN 3JIEKTPOCTATUYECKOTO
IOJII, PAa3HOCTh TMOTEHLIHAIOB, JJIEKTPOIABIKYINAS CWIA, WHIYKIUSA
MarHUTHOTO TIOJISl, MAarHUTHBIA MOTOK, cWjia AMIepa, UHAYKTHBHOCTD,
ANEKTPOJBIKYILAS CHUJIAa CAMOMHIYKLUHMH, 3HEPrus MAarHUTHOTO IOJIS
IIPOBOJHUKA C TOKOM, PEIATUBUCTCKUN MMIYJIbC, IIOJIHAs DSHEPIHUs,
SHEpPrusi MOKOsI CBOOOJHOM 4YacTHIbl, PHEPrUsi W HUMITYJIbC (OTOHA,
MacCOBOE YMCIIO U 3apsil A1ipa, SHEPTHsl CBA3H sIIpa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHWUA  (PU3NYECKHX  SIBJIICHUIA:
AJIIEKTPOMArHUTHAsA UHIYKIHUSA, CAMOMHIYKIHS, PE30HAHC, HHTep(epeHLns
BOJIH, Judpakuus, JOUCIEpcHs, TOJHOE BHYTPEHHEE OTpa)XKeHHE,
dotosnextpudeckuii hdext (dororddexr), ambda- u Oera-pacmamabi
Aaqep, raMMa-usilydeHue sjep, (pu3nyeckue MPUHIUIBL CIEKTPATbHOTO
aHanu3a u paboThI Ja3epa;

ONpENENATh HAIPaBI€HUE WHIAYKLUWHW MarHUTHOTO MOJS INPOBOJHHMKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHia;

CTPOUTH U300pakeHHe, CO3aBaeMOE TMIOCKUM 3€pKajloM, TOHKOHM JIMH30M,
Y PACCUUTHIBATH €r0 XapaKTEPUCTUKHU;

MPUMEHSATH OCHOBOIMOJATAIONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JIJII aHajiu3a ©  OOBSCHEHHS (U3HUYCCKHX  IIPOIECCOB,
IPOUCXOMSIINX B 3BE31aX, B 3BE3IHBIX CHCTEMAaX, B MEKTaJTaKTUUECKON
cpeje; ABUKEHUSI HEOECHBIX TeJl, IBOJIIOLUHM 3BE3/] U BCelleHHOI;
MPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAaHUEM TPSIMBIX HU3MEPEHUW, NpPU STOM KOHCTPYUPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl MOJYYEHHOW 3aBUCHUMOCTH



(¢u3nyecKux BEIMYMH B BHIE TIpapuKOB C YYETOM aOCOJIOTHBIX
NOTPEUIHOCTE  W3MEPEHMH, JeNlaTb  BBIBOABI IO  PE3yJIbTaTaMm
VICCJIEIOBAHNS;

IPOBOJNTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMANBHBIA METOJ W3MEpPEHUs, OICHUBATh AOCONIOTHBIE U
OTHOCHUTEJbHBIE IIOIPEIIHOCTH NMPSMBIX U KOCBEHHBIX U3MEPEHUN;
IIPOBOJUTE OIBITHI IO MPOBEPKE NMPEIIOKEHHOW TMIIOTE3bI: IIIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh
NOJIyYCHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIIOTE3BI;

OIMCHIBATH METOBI ITOJTYYEHHUS HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
co0ro1aTh ImpaBuiia O€30MacHOro Tpyla IpU MPOBEAECHUH HCCIEI0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
MCCIIEOBATEIbCKOM M TPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U J1a0OpaTOPHOTO 000PYAOBaHMUS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
¢u3nyecKkoil MOZENbl0: Ha OCHOBAHWM AaHalM3a YCJIOBUS BBIOMpATh
(du3nuecKkue MOJei, OTBEYarolue TpeOOBaHUSAM 3aJayM, MPUMEHSTH
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJNATHl (PU3UYECKUX TEOPUN
P HUCIIOJB30BAHWM MAaTEMaTUYECKMX METOAOB DEIICHMs  3ajad,
IIPOBOJUTH PACUETHI HA OCHOBAHWN UMEIOIINXCS JaHHBIX, AHAIU3UPOBATH
pe3yabTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YYETOM IMOITYYEHHBIX
pe3yiabTaTOB;

peliaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue NPUMEHEHUs 3HAHWM H3
pa3HbIX pa3le’oB Kypca GU3MKH, a TAaK)Ke UHTErpalud 3HAaHUHM U3 IPyrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
OPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTMYECKUX IPOLECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUUCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBATH MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHOMN
NESATEIbHOCTH 4YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLECcCaMU, C
MO3UIINHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
NPUPOAOIIOIB30BAHUN, @ TAKXKE Pa3yMHOM HCIOIb30BAHUU JOCTHKEHHM



HAyKM MW TEXHOJIOTHH Ui JaJdbHEHIEro pa3BUTHS YEJIOBEUYECKOIO
00IIIECTBA;

MPUMEHSTh pa3lInuHbIe CIOCOOBI padoThl ¢ MH(popManmen (Guznyeckoro
CONCP)KaHUSI C WCIOJB30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHA, TP 3TOM HCIOJb30BaTh COBPEMEHHBIE WH(MOPMAIMOHHBIE
TEXHOJIOTUU JUIS TIOMCKA, TepepadOTKH W TpPEAbSIBICHUS y4YeOHOU u
Hay4YHO-TIOMYJISIPHON MH(GOPMAIIUK, CTPYKTYPUPOBAHUS U MHTEPIPETAIIUN
uH(OpMAIUH, TOTYYCHHOW U3 PA3IUYHBIX HCTOYHHKOB, KPUTUYECKH
aHANMM3UPOBATh  TOJNIy4aeMyl0  HWHGOpPMAIMI0O ©W  OICHHWBATh €
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCSI 3HAHUW, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA UHPOPMAIIUU;

MPOSIBIISIT OpraHu3alMOHHBIC u MO03HABATENIbHbIE yMEHUS
CaMOCTOSATEILHOTO  NPHOOPETCHHMs] HOBBIX 3HAHUA B TIpolecce
BBITIOJTHCHUS TIPOCKTHBIX U yIeOHO-MCCIIEIOBATEILCKUX PAbOT;

paboTath B TpYyIIE C HCIOJHEHUEM pPa3TUYHBIX COIMATBHBIX POJICH,
IJIAaHUPOBATH PAOOTy TPYIIIbI, PAIIMOHATIFHO PACIPENEIATh AesTEIbHOCTD
B HECTaHJAPTHBIX CUTYallUsIX, aJ€KBaTHO OIICHUBATH BKJAJ KaXKIOTO W3
YY9aCTHHKOB TPYIIBI B PEIICHUE pacCMaTPUBAEMON TTPOOIIEMBI,

NPOSIBJISITH MOTUBALIMIO K Oyaylied npoheccCuoHaIbHOM AeATEIbHOCTH 110
CHEIHUAIBHOCTIM (hPU3UKO-TEXHUYECKOTO TIPOQuIIs.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznea 1.HAYUHBII METO/I IO3HAHUS ITPUPO/IbI
. bubnuorexa [JOK
11 HayHBIi METOA MOSHAHMNS MPHPOLEL 0 https://m.edsoo.ru/f16b68d7
Htoro no pazneny 6
Paznen 2.MEXAHUKA
bubmuorexa [JOK
21 Kunewaritka 10 1 https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
22 Hurammica 10 https://m.edsoo.ru/f16b68d7
N bubmuoreka [JOK
23 Cratika TaEpAoro T > 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1 https://m.edsoo.ru/fL6b68d7
Hroro 1o pasneny 35
Pa3znen 3.MOJIEKYJIAAPHASA ®U3UKA U TEPMOJIUHAMHUKA
. bubnuorexa [JOK
3.1 OCHOBBI MOJIEKYISIPHOKUHETUYECKON TEOPUHN 15 1 https:/m.edsoo.ru/f16b68d7
bu6mmorekxa [IOK
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 1 https://m.edsoo.ru/fL6b68d7
3.3 ArperatHble cocTOsiHUS BemecTBa. da3oBbie 14 1 bu6mmoreka [IOK



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

MEePEXObI https://m.edsoo.ru/f16b68d7
Wroro no pazueny 49
Paznen 4.9JIEKTPOIUHAMUKA
bu6mmoreka [IOK
41 Dmextpirieckoe moe 24 ! https://m.eds00.ru/f16b68d7
. . bubnmoreka [JOK
4.2 IToCTOSIHHBIN IEKTPUUECKUIN TOK 24 1 https://m.edsoo.ru/fL6b6847
bu6mmoreka [IOK
43 Toxit B pasmiTHbIx cpesiax 0 https://m.edsoo0.ru/f16b68d7
Hroro no pazgeny 94
Paznen 5.0M3UYECKH TIPAKTUKYM
. bubnuotexa [JOK
>l (usiueckuit npakTikyM 16 16 hitps://m.eds00.ru/f16068d7
Hroro mo pazueny 16
bu6nmoreka [JOK
P 1
CICPEHOE BpeNA 0 https://m.eds00.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 16



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

11 KJIACC

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 1 https://m.edso0.ru/39859ef1
Htoro no pazneny 27
Pa3nea 2. KOJIEBAHHUS U BOJIHbBI
bu6mmoreka [JOK
21 Mexareckue konebars 10 https://m.eds00.ru/39859¢f1
bu6mmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUS 15 https://m.edsoo.ru/39859¢f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnunoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bu6mmoreka [JOK
24 Onrika 25 1 https://m.edso00.ru/39859ef1
Hroro no pazneny 60
Pasnen 3.0CHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH
bubmuorexa [JOK
31 Octoser CTO > 1 https://m.eds00.ru/39859¢ef1
Hroro 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

4.1 KoprnyckynapHo-BOJIHOBOH AyaIn3M 15 bubmorera [JOK
' PHYCKYIAp y https://m.eds00.ru/39859f1
bubmuoreka [JOK
4.2 (6))
Hsuka atoma > https://m.eds00.ru/39859f1
43 ®u3nKa aTOMHOTO SIpa U AJIEMEHTapHbBIX 5 bubnmoreka [JOK
' YaCTHII https://m.eds00.ru/39859ef1
Htoro no paznemny 25

Paznea 5.9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubmuoreka [JOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHUIUKU 12 https://m.edsoo.ru/39859f1
Htoro no paznemny 12
Paznen 6.OM3MUYECKHUM 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 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuorexa [IOK
' NeATeTLHOCTH, MPUOOPETEHHOTO TIPH https://m.edso00.ru/39859ef1
u3ydeHuu kypea ¢puszuku 10 — 11 kmaccos
Hroro no pazgeny 15
bu6mmorexa [IOK
PesepsHOE Bpems 10 https://m.edsoo.ru/39859f1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 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 KJIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bcer  KoHTpoJbH
0 ble paboThI

IIpakTHyeck
ue padoTsl

Jara
H3YyUYeHH
s

JIeKTPOHHBbIE U (pPOBbIE
o0pa3oBaTejibHbIE PeCypChI

Dusuka —
¢byHIaMeHTalbHas HayKa
0 TIpupoe

bu6mmoteka IIOK https://m.edsoo.ru/1beef346

Hayunsiii MeTog
MO3HAHUS ¥ METOJIbI
WCCIICIOBAaHHS
(bU3HYECKUX SIBICHUN

DKCIIepUMEHT U TeOpHUs B
MpoLecce MO3HAHUS
npupossl. Habmonenue u
9KCIIEPUMEHT B (pu3HKe

CrniocoObl n3MepeHus
(bU3MUECKUX BETHYHH

AOcomoTHasg 1
OTHOCHUTEIbHAS
MOTPEIIHOCTH U3MEPEHUH
(U3MYECKUX BEITUYNH

bu6mmoteka IIOK https://m.edsoo.ru/3a7fde29

bubnuoteka [{OK https://m.edsoo.ru/34c49931

bubmuoreka [{OK https://m.edsoo.ru/ca2def03

bubmuoreka [IOK https://m.edsoo.ru/7f18fda3

MoaenupoBaHue B
¢uzuke. Poib u Mecto
¢u3uku B GOpMHUPOBAHUHU
COBPEMEHHOM HAyYHOU
KapTUHBI MUDA, B

bubmuoreka I{OK 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

MPAaKTUYECKOMN
JEeSITeIbHOCTH JIFOJIeH

10

11

Mexanuyeckoe
nBrokenne. Cucrema
oTcyeTa.
OTHOCUTENBHOCTD
MEXaHUYECKOro
nsxkenus. [Ipsmas u
oOpaTHast 3a/1auu
MEXaHUKU
Pannyc-Bektop
MaTepHalbHON TOUKH,
€ro MpoeKLu’ Ha OCH
KoopauHaT. TpaekTopusi. 1
IIepemenenue.
Ckopoctb. X mpoekunu
Ha OCH KOOpAHMHAT

PaBHOMepHOE
MIPSAMOJIMHEMHOE
nsuxkenue. ['papuyeckoe
OINHMCaHNE PABHOMEPHOIO
MIPSMOJIMHENHOT O
JIBUKEHUS

Crnosxenue nepemenieHni

U ckopocreil. Pemenne 1
3a1a4

HepasHomepHOE

JBI>KeHUE. MrHOBeHHas 1
CKOpOCTb. Y CKOpPEHHUE.

bubnuoreka IIOK https://m.edsoo.ru/e9a52f02

bubnuoreka I{OK https://m.edsoo.ru/30a108a5

bubnuoreka [TOK https://m.edsoo.ru/89ba7190

bubnuoreka ITOK https://m.edsoo.ru/761d18aa

bubmuoreka [{OK https://m.edsoo.ru/a99549a7



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

[IpssmonuneHOE
JBM)KEHUE C TIOCTOSHHBIM
YCKOpPEHHUEM

12

I'padmueckoe onucanwue
PSIMOJIMHENHOTO
JBUKEHMSI C TOCTOSTHHBIM
YCKOpEHUEM

bubnuoreka [{OK https://m.edsoo.ru/b7560bbf

13

CBo0OoHOE TIaZICHHE.
YckopeHue cBOOOTHOTO
najieHus. 3aBUCUMOCTh
KOOpJUHAT, CKOPOCTH,
YCKOPEHUS OT BpPEMEHH U
ux rpaduKu

bu6mmoteka IIOK https://m.edsoo.ru/f738109c

14

JIBr>keHue Tena,
OpOILIEHHOTO MO/ YTJIOM
K TOPU30HTY

bu6mmoteka IIOK https://m.edsoo.ru/71cbb4f5

15

Kpusonuneiinoe
JIBUKEeHUE. [[BUKeHue 1Mo
OKPY>KHOCTH. YTJIOBas U
JIMHEWHAsA CKOPOCTb.
[Tepuon n yacrora.
LenTpocTpemMuTenbHoe U
IIOJIHOE YCKOPEHHE

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

16

17

KonTponbhas padbota no
teme "Kunemaruka"

IlepBbiif 3ak0oH HproTOHA.
HNueprmanbHble CUCTEMBI
orcuéra. [TpuHmn
OTHOCHUTEIIBHOCTH

bubmuoteka [TOK https://m.edsoo.ru/1242f32e

bubnuoteka [{OK 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

T'anmies.
Heunepuuanbusie
CHCTEMEI OTCUETA

18

Cuua.
PaBHOpelicTBYrOIIAs
cuna. Bropoi 3akoH
Hprotona. Macca

bubnuoreka [{OK https://m.edsoo.ru/141d3837

19

20

21

22

23

24

BzaumogeiicTBue Ten.
Tpernii 3akoH HproToHa
[IpuHuun cyneprno3uumn
cui. Pemenue 3aga4 Ha
MPUMEHEHHE 3aKOHOB
Hrrotona

3aKOH BCEMUPHOTO
TATOTCHUS.
OKBUBaJICHTHOCTh
IPaBUTALMOHHON U
MHEPTHOU MaccChl

Cuia TSDKECTH U
yCKOpEHUe CBOOOTHOTO
najgcHus

JIBrokeHre HeOECHBIX Tel
U UX UCKYCCTBEHHBIX
cnyTHUKOB. llepBas
KOCMHUYECKasi CKOPOCTb.
3axonsl Kernuepa

Cuna ynpyroctu. 3aK0H
I'yka. Bec Tena

bu6mmoteka IIOK https://m.edsoo.ru/57dba505

bubnuoreka [{OK https://m.edsoo.ru/bdf997fb

bubmuoreka [{OK https://m.edsoo.ru/9aba2b0a

bubnuoreka I{OK https://m.edsoo.ru/22757f26

bubmuoreka I{OK https://m.edsoo.ru/11abfa0a

bubmuoreka ITOK https://m.edsoo.ru/Oae2cd84



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
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84

25

26

Cuna tpenus. [lpupona u
BUJIBI CHJI TPEHUSI.
JIBrKeHuE B )KUAKOCTH
rase ¢ yuéToM CHIIBI
COIPOTHUBIICHUS CPEIbI

[laBiienue.
I'uapocraTuyeckoe
naBineHue. Cuna
Apxumena

Bbu6nuoreka [IOK
https://m.edsoo.ru/1fa86499https://m.edsoo.ru/2ch2
9676

bubnuoreka I{OK https://m.edsoo.ru/a28aa7ad

27

AOCOTIOTHO TBEpIOE
teno. [locTtynarensHoe u
BpalllaTeIbHOE JABIKEHUE
TBEPAOro Tela

bu6mmoteka LIOK bubnuoreka [JOK
https://m.edsoo.ru/2b95d57e

28

MoMeHT CHIIEI
OTHOCHUTEIHLHO OCH
BpateHus. [1meqo cubl

bubnuoteka [{OK https://m.edsoo.ru/653d3459

29

CrnoxxeHue cui,
MIPHIOKEHHBIX K
TBEpAOMY Teiy. LleHTp
TSIKECTH TeJia. Y CIIOBHUS
paBHOBECHSI TBEPIOTO
Tena. Bunsl paBHOBECHS

bubnuoteka [{OK https://m.edsoo.ru/9aa79a7d

30

31

32

Pemrenue 3agau

KonrtponsHas pabora no
teme "JluHamuka.
Crartuka TBEpnoro tena'

NmMnynsc maTepuaibHON
TOYKHU, CUCTEMBI
MaTepualbHbIX TOYEK.

bubnuoteka [{OK https://m.edsoo.ru/dclcaacO

bubmuoreka I{OK https://m.edsoo.ru/9f5a574c

bubmuoreka [{OK https://m.edsoo.ru/4bb8294b



https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b

LlenTp macc cucrtemsl
MaTepUaIbHBIX TOYCK.
Teopema 0 ABUKEHUHN
IIEHTpa Macc

33

Nmiynsc cuitbl ©
M3MEHEHUE UMITYJIbCA
Tena. 3aKOH COXpaHEHUS
uMmIyibsca. PeaktuBHoe
JBUKCHHE

bu6nmoteka LIOK https://m.edsoo.ru/13f0a221

34

35

MoOMEHT uMItybca
MAaTepHaAIbHON TOUKH.
[IpeacraBnenue o
COXpaHEHUU MOMEHTA
HMITYJIbCa B
LIEHTPAJIBHBIX ITOJAX

Pemenue 3agau

bubnuoreka [{OK https://m.edsoo.ru/d6532eb9

bubnuoreka [{OK https://m.edsoo.ru/f7706d63

36

Pabota cuibl Ha MajioM U
Ha KOHECYHOM
HEePEMEILEHHUH.
I'padnueckoe
npecTaBieHne padboThl
cHIIbl. MOIIIHOCTB CHJIBI

bubnuoteka [{OK https://m.edso0.ru/913974c7

37

Kunernueckas sneprusi.
Teopema 06 u3mMeHeHUN
KMHETUYECKON SHEPrUHr
MaTepHaTbHON TOUKH

bubmuoteka [TOK https://m.edsoo.ru/9a5e2e74

38

ITorennuanabHBIE U
HEIOTEHI[UAILHBIE CHJIBI.
[TorenimansHas >HEPTHSL.

bubmmoreka [{OK https://m.edsoo.ru/554bafcc



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

Bropas xocMuueckas
CKOPOCTh

39

40

41

Tperbs kocMuyecKas
cKkopocTh. CBsI3b pabOTHI
HENOTEHLNAIbHBIX CUJI C
HU3MEHEHUEM
MEXaHUYECKON dHEPTUn
CUCTEMBI TeJl. 3aKOH
COXPaHEHHUs
MEXaHUYECKOHN dHEPTun

VYpyrue u Heynpyrue
CTOJIKHOBEHHUSI.

YpaBHenue bepnyium
IUIA UACanbHOMN
KHUIKOCTH

KonTponbHas padota no
TeMe "3aKOHEBI
COXpaHEHUs B MEXaHUKe"

bubnuoreka IIOK https://m.edsoo.ru/f57b4e01

bubnuoreka [{OK https://m.edsoo.ru/f30f43b6

bubmuoreka [{OK https://m.edsoo.ru/474e7c4a

42

Pa3BuTue npencraBieHui
O TIPUPOJIC TEIUIOTHI.
OcHOBHBIE TIOJIOKEHUS
MKT. duddyzus.
BpoyHoBckoe nBHKEeHUE

bu6mmoteka I1OK https://m.edsoo.ru/b0a4445f

43

CrtpoeHnue ra3000pa3HbIX,
KUJIKUX U TBEPIBIX TEIL.
XapakTtep JBUKEHUS U
B3aMMOJICHCTBHSI YaCTHUI]
BelIECTBA

bubmmoteka I1OK https://m.edsoo.ru/c44d02e2

44

Macca u pazmepsbl

bu6nmoteka IIOK https://m.edsoo.ru/c5b72ab7



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

MOJIEKYJI (ATOMOB).
KomnuecTBo BelecTsa.
[Tocrosnnas ABoraapo

45

Temneparypa. Temiosoe
paBHoBecue. [llkana
Henscus

bubnuoreka [TOK https://m.edso0.ru/0070d493

46

47

Penrenue 3anau

Wneanpueiii ras. ['a3oBeie
3aKOHEBI

bu6nmoteka IIOK https://m.edsoo.ru/1531aba5

bubnuoreka [{OK https://m.edsoo.ru/1deb2367

48

YpaBHenue Menpeneena-
Knaneiipona. Pemenne
3a1a4

bu6mmoteka 1IOK https://m.edsoo.ru/8d12¢328

49

50

51

52

AOconroTHas
TeMrieparypa. 3aKkoH
JanpToHa

N3onporeccer B
UJI€aTbHOM Ta3e C
MTOCTOSIHHBIM
KOJIMUYECTBOM BEILIECTBA

I'padpuueckoe
IpeJCTaBICHNE
M30MPOIIECCOB:
n30TepMa, U30X0pa,
n3obapa

OcHOBHOE ypaBHEHUE
MKT

bu6mmoteka 1IOK https://m.edsoo.ru/14e02d1f

bubmuoreka [{OK https://m.edsoo.ru/68878d51

bubmuoreka [{OK https://m.edso0.ru/1344327b

bubmuoreka [{OK https://m.edsoo.ru/c8094721

53
54

Pemrenue 3agau

CBs3b a0COJIFOTHOH

bu6mmoteka I1OK https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c38af875



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
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c38af875

55

56

TEeMIIepaTypbl
TEPMOANHAMUYECKON
CUCTEMBI CO CpEeIHEN
KUHETUYECKOMN dHEprue
MIOCTYIATEIBHOIO
TEIUIOBOr'O JABUKECHUS €€
YaCTHIL

O06006111eH1E U
CUCTEMATH3alNs 3HAHUI
o teme "OcHoBel MKT"

KonTponbHas padora no
TeMme "OcuoBsl MKT"

bubnuoreka I{OK https://m.edsoo.ru/09d12fd8

bubnuoreka I{OK https://m.edsoo.ru/13adad59

57

58

TepMmoauHamuyeckas
cucrema. 3aJlaHue
BHEIIHUX YCIIOBUU JJIsI
T/ cuctemsl. BHenHue u
BHYTPEHHUE [TapAMETPBI.
ITapamerpsl T/l cuctemel
KaK CpeIHHE 3HAUYCHUS
BEJIMYMH, ONIUCHIBAIOIINX
e€ Ha
MHKPOCKOITMYECKOM
YPOBHE

Hynesoe Hauamno
TEPMOJUHAMUKHU.
Camonpou3BoJibHas
penakcanus T/l cuctembl
K TEILUIOBOMY
PaBHOBECHIO

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

bubnuotexa [{OK https://m.edsoo.ru/8ec512f0



https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/8ec512f0

59

Mogenp uaeaabHOro ra3a
B TEPMOJIMHAMHUKE.
VYcaoBust IpUMEHUMOCTH
3TOU MOJEIIH

bu6nmoteka IIOK https://m.edsoo.ru/29355001

60

YpaBHenue Menpeneena-
Kianelipona u
BBIpAKEHUE JIJIS
BHYTpPEHHEH 3HEepruu

bubnuoreka ITOK https://m.edsoo.ru/bal178d0

61

Beipaxxenue s
BHYTPEHHEHN SHEPrUuun
OJIHOATOMHOTO
UJCAIBHOTO Ta3a.
KBasucratnueckue u
HECTaTUYECKUE IIPOLECCHI

bubnuoreka ITOK https://m.edsoo.ru/ac5cacl5

62

DOnemeHTapHas paboTa B
TEPMOJIMHAMHUKE.
Beruuciienue paboTsl o
rpaduky mpoiecca Ha
pV-nuarpamme

bubmuoreka [{OK https://m.edsoo.ru/741d5738

63

Tennmonepenaya Kak
Croco0 N3MEHEHUS
BHyTpeHHeN sHeprun T]]
cHCTeMBbI 6€3
COBEpILICHUS PabOThI

bubmuoreka [{OK https://m.edsoo.ru/3d734561

64

Konsekmus,
TETUIONPOBOIHOCTb,
W3JIy4YECHHUE

bubmuoteka [TOK https://m.edsoo.ru/157b54cd

65

KonnyecTBo TEIUIOTHI.
TemnoéMKOCTh TeNA.

bu6mmoteka IIOK https://m.edsoo.ru/7ba67355



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

VY nenvbHas U MOJIApHAs
TEIJI0EMKOCTH BEILIECTBA.
VenapHas TEIIOTA
CropaHus TOTUTMBA

66

PacuéT xommuecTBa
TETUIOTHI [IPU
Terionepenaye

bubnnoreka I{OK https://m.edsoo.ru/ldb5ad4e

67

68

69

INousarue 06 aguadbaTHOM
npouecce. [lepBbIil 3aK0H
TCpMOI{I/IHaMI/IKI/I

KonnuecTBo TennoTsl u
paboTa Kak Mephl
U3MEHEHUs BHYTPEHHEN
sHepruu T/I cucremsl

Bropoii 3akoH
TEPMOJUHAMUKH JJI51
PaBHOBECHBIX U
HEPaBHOBECHBIX
IIPOLIECCOB.
Heob6patumocts
MIPUPOIHBIX IPOLIECCOB

bu6mmoteka 11OK https://m.edsoo.ru/d8098824

bu6mmoteka IIOK https://m.edsoo.ru/b047alcd

bubnuoteka [{OK https://m.edsoo.ru/c6f4f464

70

71

[TpunIUTIBI AEHCTBUS
TernoBbiX MamuH. KITJ]

MakcumanbHOE 3HaYCHUE
KITA. Huxn Kapnao

bubnuoteka [{OK https://m.edsoo.ru/2e945513

bubnuoreka ITOK https://m.edsoo.ru/fe3857b9

72

73

Pemrenue 3agau

OKOJIOTMYECKHE aCIIEKThI
HUCIIOJIB30BaHUA

bubmuoteka [{OK https://m.edsoo.ru/b3efal8b

bubmuoreka I{OK https://m.edsoo.ru/9867aaa7



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
https://m.edsoo.ru/9867aaa7

TEIUIOBBIX JABUTATEIIEH.
TennoBoe 3arps3HeHNE
OKpY KaroIen cpeabl

74

75

76

77

78

Pemenue 3agau 1

O06001enue u

CHCTEMAaTH3alHsl 3HAaHUH

10 TEME 1
"TepMoarHAMHUKA.

TennoBbie MaIuHb"

KoHntposnbHas pabota mo
teme "TepmonnHamuka. 1
TemnoBble MaTUHEL"

[TapooGpazoBanue u
KOHJICHCAIIHS.

Vcnapenue u KUneHue. 1
VY nenbHas Temiuora
napooOpazoBaHUs

Hacriennsie u
HEHACBIIICHHBIE MapPHI.
KauecTtBenHas
3aBUCHMOCTD IIJIOTHOCTH
U JaBJICHUSA
HACBIIIIEHHOTO IMapa OT
TEeMITepaTyphl, UX
HE3aBUCUMOCTD OT
00BbEMa HACHIILIEHHOTO
napa. 3aBUCUMOCTb
TeMIepaTypbl KUIEHUS
OT JIaBJICHUS B KUJIKOCTH

bubnuoreka [{OK https://m.edsoo.ru/c8c70432

bu6nmoteka IIOK https://m.edsoo.ru/28d62b3f

bubnuoreka I{OK https://m.edsoo.ru/1b6e26c5

bubmuoreka I{OK https://m.edsoo.ru/6f8e6777

bubnuotexa [{OK https://m.edsoo.ru/f5c17d02



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

79

Brnaxnocts Bo3ayxa.
AOconroTHasg u
OTHOCHUTEJIbHAS
BJI&KHOCTH

bu6nmoteka IIOK https://m.edsoo.ru/30ebbb79

80

81

82

83

84

85

86

Pemenue 3agau

TBépaoe Teno.
Kpucrannuueckue u
amopQHbIe Tena.
AHM30TpONUS CBOWCTB
KpHUCTAJIJIOB

[InaBnenue u
KpUCTAJUIU3aLUA.

VY enpHas TeroTa
raBiieHus. Cyomumarus
Hedopmariu TBEpAOTO
tena. Pactskenue u
cxarue. Casur. Moaynb
HOwura. Ilpenen ynpyrux
nedopmariuit

TermoBoe pacmpenue
KUIKOCTEN U TBEPABIX
Tel. AHTapMOHHU3M
TETUTOBBIX KOJIeOaHUM
YaCTHII BENIECTBA

IIpeoOpazoBanue
JHEPTUH B (a30BbIX
nepexoiax

YpaBHEHHUE TEIIOBOTO
Oaimanca

bubnuoreka I{OK https://m.edsoo.ru/18e95ff3

bu6mmoteka 1IOK https://m.edsoo.ru/20a88a03

bu6mmoteka 1IOK https://m.edsoo.ru/6ee91e9f

bubmuoreka I{OK https://m.edsoo.ru/dalaabl0

bubnuoteka [{OK https://m.edsoo.ru/7ba5edf2

bubnuoreka I{OK https://m.edsoo.ru/97a0672f

bubnuoreka ITOK https://m.edsoo.ru/ab1521fb



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
https://m.edsoo.ru/ab1521fb

87

Pemenue 3agau

bubnuorexa ITOK https://m.edsoo.ru/8ab7f40d

88

[ToBepxHOCTHOE
HaTsDKEHUE.
Kanumnsapusie siBienus.
JlaBiienue nox
HCKPUBIICHHOU
ITOBEPXHOCTHIO
xuakoctu. opmyna
Jlamutaca

bu6nuoteka LIOK https://m.edsoo.ru/b42f1f97

89

O06o0061IeHue U
CHCTEeMaTH3alus 3HaHUI
1o Teme "ArperaTHblie
COCTOSIHUS BEIIECTBA.
®da3oBble epexo b

bubnuoreka [{OK https://m.edsoo.ru/0b52575¢

90

KonTponbHas padota no
TeMe "ArperaTHbie
COCTOSIHUS BEILIECTBA.
da30BbIe NEPEXOBI"

bubmuoreka [{OK https://m.edsoo.ru/7dc2a739

91

92

DnekTpu3anus Ten u eé
MIPOSIBJICHUSI.
DnexTpuuecKui 3aps.
JIBa BUJIa AIEKTPHUUECKUX
3apsanoB. [IpoBoaHuKY,
TMRJICKTPUKU U
MOJTYTIPOBOIHUKHU
DneMeHTapHbII
AIEKTPUYECKUH 3apsil.
3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaaa

bubmuoreka [{OK https://m.edsoo.ru/laff445f

bubmuoreka ITOK https://m.edsoo.ru/f49afd24



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

93

B3aumoneiicteue
3apsnoB. ToueuHbie
3apsabl. 3akoH Kynona

bu6nmoteka LIOK https://m.edsoo.ru/445b7746

94

Pemrenue 3anau

bubnuoreka LIOK
https://m.edsoo.ru/6b87ec5ahttps://m.edsoo.ru/08fc
19bc

95

96

DJIEKTPUYECKOE TOJIE.
Ero neiictBue Ha
AIEKTPUUECKUE 3aPsIbI

Hanpsx€nHOCTh
3IEKTPUUYECKOTO MOJIS.
[TpoOHeIii 3apsa. JInaum
HANPSKEHHOCTH
3JIEKTPUYECKOTO MOJIA.
OnHopoaHoe
JIEKTPUYECKOE TOJIe

bubnuoreka LIOK https://m.edsoo.ru/05c6bfal

bubnuoreka [{OK https://m.edsoo.ru/3dac6957

97

IToTeHMaaIbHOCTH
AIEKTPOCTATUUECKOTO
nons. PazHocTth
IIOTCHIINAJIOB U
HAIpsDKEHUE

bu6mmoteka IIOK https://m.edso00.ru/80021447

98

[ToTenuumanpHas sHEPTUst
3apsa B
AIEKTPOCTATUYECKOM
noie. IloTennman
AIEKTPOCTATHYECKOTO
OJISt

bubmuoreka [IOK https://m.edsoo.ru/af5fa389

99

CBs13b HaNPSXKEHHOCTU
0JIS1 U Pa3HOCTH

bubnuoreka ITOK https://m.edsoo.ru/df7a6838



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
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838

INOTCHIHAJIOB JJIA
SJICKTPOCTATUYCCKOI'O
I10J14

100

101

[IpuHnun cyneprno3unumn
3JIEKTPUYECKUX TONEN

Pemrenue 3amau

bubnuoreka ITOK https://m.edsoo.ru/Ocfedabe

bu6nmmoteka IIOK https://m.edsoo.ru/5a582263

102

[Tone Toueunoro 3apsna.
[Tone paBHOMEpHO
3apshKeHHOU chepbl

bubnuoreka [{OK https://m.edsoo.ru/b297b5c3

103

[Tone paBHOMEpHO
3apsHKEHHOT0 10 00BEMY
wapa. [Tosne paBHomMepHO
3apsKEHHOU
0ECKOHEYHOM MI0CKOCTH

bubmmoteka 1IOK https://m.edsoo.ru/f7a665ee

104

[IpoBoHMKY B
ANEKTPOCTATUYECKOM
rose. YciaoBue
paBHOBECHSI 3apsA10B

bubmmoteka I1OK https://m.edsoo.ru/32405eab

105

JIMDIIEKTPUKY U
MOJIYTIPOBOJIHUKH B
JIEKTPOCTATUYECKOM
noJue

bubnuoteka [{OK https://m.edsoo.ru/060ebab5

106

Konnencarop.
DNeKTPOEMKOCTh
KOHJICHCATODA.
DNeKTPOEMKOCTh
TUTOCKOTO KOHJ/ICHCATOPa

bu6mmoteka I1OK https://m.edsoo.ru/845b473

107

[TapamnensHoe

bubmuoreka [{OK https://m.edsoo.ru/d11e8ce?



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
https://m.edsoo.ru/d11e8ce7

COCIUMHCHUC
KOHACHCATOpPOB

108

109

110

IlocnenoBaTenbHOE
COCIMHCHHEC
KOH/JIEHCAaTOPOB
DHeprus 3apsHKEHHOTO
KOHJIEHCaTOpa

Pemenue 3agau

bubnuoreka [TOK https://m.edsoo.ru/1e992920

bu6nmmoteka LIOK https://m.edsoo.ru/73a34f18

bubnuorexa [JOK
https://m.edsoo.ru/5fb2acb5https://m.edsoo.ru/2743
4040

111

JIBrKeHue 3apsyKeHHOU
YaCTHULbI B OJJHOPOJHOM
NEKTPUYECKOM I10JIE

bubnnoreka IOK https://m.edsoo.ru/8341d6ac

112

113

114

Pemenue 3agau

O60061eHue u
CUCTEeMaTH3aIusl 3HAaHUH
1o TemMe "DIEeKTPUUECKOoe
none"

KonTponbHas padota no
TeMme "DIeKTpuyecKoe
none"

bubmuoreka [{OK https://m.edsoo.ru/5752603f

bubmuoreka [{OK https://m.edsoo.ru/cefe90e9

115

Cnna toka. ITocTossHHBIN
TOK. Y CIIOBHA
CYIIIECTBOBAHUS
MOCTOSTHHOTO
AIEKTPUUYECKOTO TOKA

bubmuoreka [{OK https://m.edsoo.ru/233311b5

116

HcTouHukH TOKA.
Hanpsoxkenne u 31C

bu6mmoteka I1OK https://m.edsoo.ru/0839a115



https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/0839a115

117

3axon OMa aJis1 yyacTka
enu. DJIEKTPUIECKOe
COTPOTHUBJICHUE

bub6nmoteka LIOK https://m.edsoo.ru/f14f251e

118

3aBUCHUMOCTh
COHpOTI/IBJ'IeHI/ISI
OJTHOPOJHOTO
MIPOBOJIHHUKA OT €TI0
JUIMHBI U IO 1
MOTIEPEYHOIO CCUCHHUS

bubnuoreka [TOK https://m.edsoo.ru/95fcdf51

119

VYaenpHoe
COTPOTHUBIICHUE
BelecTBa. Perienue
3a1a4

bubnuoreka I{OK https://m.edsoo.ru/437f8300

120

IlocnenmoBarensHOE,
napajuiesbHOE,
CMEIIIAaHHOE COCTMHEHUE
MIPOBOJIHUKOB

bubnuoreka [{OK https://m.edsoo.ru/236f7e07

121

122

123

Pacuér pa3BeTBIEHHBIX
BJIEKTPUYECKUX LIETEN.
[IpaBuia Kupxroga

Pemenue 3agau

PaGora snexkrpuyeckoro
Toka. 3akoH J[xoyns —
Jlenna

bu6mmoteka 11OK https://m.edsoo.ru/1794cf37

bubmuoreka [TOK https://m.edsoo.ru/3881b469

bubmuoreka ITOK https://m.edsoo.ru/a3605c5¢

124

125

Pemrenue 3agau
MouHoCTh
AIEKTPUUYECKOTO TOKA.
TenmoBas MOIIHOCTB,

bubmuoteka [{OK https://m.edsoo.ru/6761bfOf

bubmuoreka I{OK https://m.edsoo.ru/99750a6f



https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/95fcdf51
https://m.edsoo.ru/437f8300
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/6761bf0f
https://m.edsoo.ru/99750a6f

BBIACIACMAs Ha

pesucrope
126 Pemenue 3amau bubnuoteka LIOK https://m.edsoo.ru/eb72fc24
OJIC u BHyTpeHHEE
127 COTPOTHUBJICHUE bubnuoreka I{OK https://m.edsoo.ru/72d453af
HMCTOYHHKA TOKA
3akon OMa 1S TTOTHOM
128 (3aMKHYTOM) bubnmnoreka L{OK https://m.edsoo.ru/221f40fb
AIEKTPUICCKOH IETTH
129 Pemenue 3agau bubmuorexa 1OK https://m.edso00.ru/3580b679
130 z[)z;uHOCTB nerotHiia bubnuoreka I{OK https://m.edsoo.ru/a0ae51d8
131  Kopotkoe 3amMbIKaHuE bubnnorexa LHOK https://m.edsoo.ru/546f5632
132 ngiif}::g TBOEZHH bubnuoreka ITOK https://m.edsoo.ru/35368f3e
133 Pemenue 3amau bu6nuoteka LIOK https://m.edsoo.ru/4410cef0
Pemenue 3agau mo reme
134 "ITocTostHABII bubmmoteka I1OK https://m.edsoo.ru/a7340a29
AIEKTPUIECKUN TOK"
Pemenue 3amau mo reme
135 "ITocTossHHBIM bubmuoreka [{OK https://m.edso0.ru/744261b8
BJIEKTPUYECKUN TOK"
Pemenue 3amau mo reme
136 "ITocTossHHBIM bubmuoreka [{OK https://m.edsoo.ru/eb5d4687
AIEKTPUUYECKUN TOK"
O600mmenue u
137 CUCTEMATHU3AaIH 3SHAHUN bu6nuoteka LIOK https://m.edsoo.ru/bfd7a050

o teme "TlocTOsTHHBIN



https://m.edsoo.ru/eb72fc24
https://m.edsoo.ru/72d453af
https://m.edsoo.ru/221f40fb
https://m.edsoo.ru/3580b679
https://m.edsoo.ru/a0ae51d8
https://m.edsoo.ru/546f5632
https://m.edsoo.ru/35368f3e
https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/bfd7a050

AIEKTPUUYECKUNA TOK"

138

139

140

141

142

KonTponbhas pabota no
teme "IlocTossHHBIN
AIEKTPUUYECKUN TOK"

DJIeKTpuyecKas
MIPOBOJAMMOCTh
Pa3IMYHbIX BELIECTB.
DNEeKTPUUYECKHI TOK B
MeTajuIax.
CBepXIpoBOIMMOCTh

DIEeKTPUUYECKHI TOK B
pacTBOpax M pacruiaBax
3JIEKTPOJIUTOB. 3aKOHBI
®Dapanes 1
JJEKTPOJIN3a
DNEeKTPUYECKHI TOK B
razax. [Lmazma

DNeKTpUYeCcKuil TOK B
BakyyMme. BakyymHble
npubopsI

bubnnoreka [{OK https://m.edsoo.ru/1885ddf1

bu6mmoteka IIOK https://m.edsoo.ru/da794295

bu6mmoteka IIOK https://m.edsoo.ru/4b423491

bubmuoreka I{OK https://m.edsoo.ru/92d92f76

bubnuoteka ITOK https://m.edsoo.ru/2E+160

143

DNEeKTPUUIECKHI TOK B
TTOJTYTIPOBOTHUKAX

bubnuoteka [{OK https://m.edsoo.ru/ab61c660

144

145

[TonynpoBOAHUKOBBIE
prOOpbI

Pu3nYeCKUil IPAKTUKYM
no teme "U3mepenue
CHJIBI TOKA U HaNPsKEHUS
B LIENIH IIOCTOSIHHOT O

bubmuotexa [{OK https://m.edsoo.ru/83622200

bubmuoreka [{OK https://m.edsoo.ru/5643ea56



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
https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56

TOKa TIPH TTOMOIITH
aHAJIOTOBBIX U IU(PPOBBIX
M3MEPUTENIbHBIX
puOOpoB" Uin
"3HaKOMCTBO C
udpoBoi 1abopaTopueit
no ¢usuke. [Ipumepsr
M3MEpeHus PU3NIECKUX
BEJIMYHH TIPH TOMOIIU
KOMITBFOTEPHBIX
JaTYNKOB"

146

PuU3NYECKU IPAKTUKYM
o Teme "N3yuenue
HEPABHOMEPHOI'O
IBUKEHHUS C LIENBIO
OIIpeEICHUS
MIHOBEHHOM CKOpOCTH"

bubmuoreka I1{OK https://m.edsoo.ru/f6292f5f

147

PuU3NYECKUN NPAKTUKYM
o Teme "N3mepenue
YCKOpPEHHUS IpH
MIPSAMOJIMHEMHOM
PaBHOYCKOPEHHOM
JBUKEHUHU 110 HAKJIOHHOU
MJIOCKOCTH" WU
"UccnenoBanue
3aBUCUMOCTH TTyTH OT
BPEMEHHU NPHU
PaBHOYCKOPEHHOM
JBUKEHUH"

bubmuoreka [{OK https://m.edsoo.ru/6960b6ef



https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef

148

149

Pu3NYECKU IPAKTUKYM
o teme "N3mepenne
YCKOpEeHUsi CBOOOAHOTO
nagenus” win "M3ydyeHue
JBUKEHUS TeIa,
OpOIIIEHHOTO
TOPU30HTAJIBHO"

dusnueckuil NpaKTUKyM
o teme "U3yuenue
JBYDKEHUS Teja o
OKPY>KHOCTH C
MMOCTOSIHHOM MO MOJTYJIIO
CKOPOCTBHIO" UITH
"UccnenoBanue
3aBHCHMOCTH Ieproia
oOpalieHnss KOHUYECKOTro
MasiTHUKA OT €ro
napameTpoB”

bu6nmoteka IIOK https://m.edsoo.ru/d1ea2402

bu6mmoteka LIOK https://m.edsoo.ru/bcf53514

150

PuU3HYECKUN IPAKTUKYM
o reMe "M3mepenne
PaBHOIECHCTBYIOLIEN
CHWJIBI IIPU ABM>KEHUU
OpycKka 1o HaKJIOHHOMH
IJIOCKOCTH" WU
"[IpoBepka runoTe3sl O
HE3aBHCHUMOCTH BPEMEHU
JBIDKEHUS OpycKa 1mo
HAaKJIOHHOM TUIOCKOCTH Ha
3aJIaHHOE PacCTOSTHUE OT

bubmuoreka [{OK https://m.edsoo.ru/0b34db84



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

€ro mMaccer"

151

152

153

Ou3nYeCKUil MPaKTUKYM
o teme "HccnenoBanue
3aBUCHMOCTH CHJI
YHOpyrocru,
BO3HHUKAIOIINX B
MPY>KUHE U PE3UHOBOM
oOpasiie, OT uX
nedhopmaruu' uin
"N3yueHue IBUKEHUS
CHUCTEMBI T€JI, CBSI3aHHBIX
HUTBIO, IEPEKUHYTON
gepes NErkuii 010K"

Ou3nyeckuil NpakTUKyM
o teme "U3mepenue
ko3¢ duLeHTa TPEHUS
10 BEJINYMHE YTIIOBOTO
koa¢dunrenHTa
3aBucumoctH Frp(N)"
nmu "UccnenoBanue
JBUKEHUsI OpycKa 1o
HAKJIOHHOH IJIOCKOCTH C
MIEPEMEHHBIM
kod¢dumeHToM TpeHus"
nmm "N3ydenne
JBIDKEHUS TPy3a Ha BAITy
¢ TpeHuem"

Du3nYeCcKUil IPAKTUKYM
o TeMe "HccnenoBanue

bubnuoreka [{OK https://m.edsoo.ru/b55b81al

bubmuoreka [TOK https://m.edsoo.ru/b83b1607

bubnuoreka [{OK https://m.edsoo.ru/4a04f4f7



https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607
https://m.edsoo.ru/4a04f4f7

YCJIOBU paBHOBECHS
TBEPJIOTO TENA,
HMEIOIIEro OCh
BpallleHUs" I
"KoncrpyupoBanue
KPOHIITEHHOB U pacyéT
CHJI yIPYyrocTt" uin
"N3yuenue
YCTOMYMBOCTH TBEPAOTO
Teja, UMEIOIIETO
Ioaas onops"

154

PuU3NYECKU IPAKTUKYM
o teme "M3mepenue
HMITyJIbCa TeJla 0
TOPMO3HOMY IIyTH" WJIN
"U3mepeHue cuibl TATH,
CKOPOCTH MOZEIN
3JIEKTPOMOOHIIS U
MOIIHOCTH CUJIBI TATH"
nin "CpaBHeHue
M3MEHEHHUS UMITyJIbCa
TeJa C UMITYJIbCOM CHJIBI"
nin "UccienoBanue
COXPAaHEHHUS UMITyJIbCa
IIPU YIPYTOM
B3aUMOJACHCTBUU" WIIN
"U3mepenue
KMHETUYECKON SHEPIUU
Teja 1o TOPMO3HOMY

n

yTH

bubnuoreka I{OK https://m.edsoo.ru/856fb28e



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

155

156

Pu3NYECKU IPAKTUKYM
o teme "N3ydenue
M30TEPMUYECKOTO
mpoiecca
(peKOMEHTI0BaHO
HCII0JIb30BaHUE

U poBoit
nabopaTtopun)" wim
"N3y4yeHue n30X0opHOTro
nporiecca" uimn
"N3y4yenne n3o06apHOro
npouecca' uimu
"[IpoBepka ypaBHEeHUs
coCTOSIHUS"

Pu3nuecKuil IPaKTUKYM
o reMe "M3mepenne
yIEIbHON
TEIUIOEMKOCTU" WIIH
"UccnenoBanue
MpoIiecca OCThIBAaHUS
BemecTsa" win
"HccnenoBanue
agunabatHOro mporecca'
nunu "U3yuenue
B3aMMOCBS3U YHEPTUU
MEXKMOJIEKYJIIPHOTO
B3aUMOJICHCTBUS U
TeMITepaTypbl KUTICHUS
JKUIKocTen"

bu6mmoteka IIOK https://m.edsoo.ru/e0fe7e07

bu6mmoteka 1IOK https://m.edsoo.ru/2f2faa61



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

157

158

Pu3NYECKU IPAKTUKYM
o teme "N3ydenue
3aKOHOMEPHOCTEM
HcrnapeHus *KujaKoctei"
unu "U3mepenue
YAEIbHOM TEIIOThI
MJIaBJICHUS JbAa" UiIn
"N3y4yeHue cBONCTB
HACBIIICHHBIX TTapOB"
unu "M3mepenue
a0COIOTHON BIAKHOCTH
BO3/1yXa U OLIEHKa MaccChl
MapoB B MOMeENIeHUU".
H3mepenne
koa¢pdunrenHTa
MMOBEPXHOCTHOTO
HaTSDKEHUS

Pu3nuecKuil IPakKTUKYM
o Teme "HaGmronenue
MIPEBPAIICHUS YHEPTUU
3apsHKEHHOTO
KOHJIEHCATOPa B SHEPTHIO
W3JIy4eHHs cBeToauoaa'
nunu "U3yuenue
MPOTEKaHUs TOKA B LIETIH,
cojeprKallen
KOHJIeHcaTop" uin
"Pacnipenenenue
Pa3HOCTHU MOTEHITUAIOB
(HampspKEeHUS) TpU

bu6mmoteka IIOK https://m.edsoo.ru/6bla23b5

bubmuoreka [{OK https://m.edsoo.ru/ec424377



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

IOCJIEI0BATEILHOM
COEIUHEHNH
KOHJIEHCATOPOB"

159

PuU3NYECKUN IPAKTUKYM
o teme "HccnenoBanue
CMEIIAHHOTO COCIUHCHUS
pe3ucTopoB" WK
"U3mepeHue yaenbHoro
COTIPOTHUBIICHUS
MPOBOJHUKOB" WIIH
"UccrenoBanue
3aBUCHMOCTH CHJIBI TOKA
OT HANPSHKEHUS TS
JIaMIIbI HaKaJIuBaHuA"

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

160

161

Pu3nuecKuil IPaKTUKYM
o teme "HaGmionenue
3IEKTpoSn3a" Wi
"U3mepenue 3apsiaa
OJHOBAJICHTHOTO HOHA"
wi "VccnemoBanue
3aBUCHMOCTH
CONPOTHUBIICHUS
TEPMOPE3UCTOPA OT
TEMIIEPATYPhI" WIH
"CHsTHE BOJIBT-
aMIIepHOU
XapaKTePUCTUKHU Aroaa"

PesepBHbIii yPOK.
O06o0menue n

bubmuoreka [{OK https://m.edsoo.ru/64b6e901

bubmuoreka [{OK https://m.edsoo.ru/ed017d93



https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93

cUCTeEMAaTH3alusd 3HAaHUN
no teme "Kunemartnka"

162

PesepBHbIii ypOK.
O6o06menne u
cucTeMaTu3auus 3HaHUI
o teme "Jlunamuka"

bubnuorexa [TOK https://m.edsoo.ru/3149956b

163

Pe3epBHbIil ypok.
O06o0061IeHNE U
CHCTeMaTH3alus 3HaHUI
o teme "Cratuka
TBeporo Tena"

bubnuoreka L{OK https://m.edsoo.ru/0f9752ac

164

PesepBHbIil ypok.
Oo6o06menne u
cUucTeMaTu3alus 3HaHUI
1o Teme "3aKoHbI
COXpaHEHHUs B MEXaHUKe"

bubnuoreka [{OK https://m.edsoo.ru/6c0df9cc

165

PesepBHbIii yPOK.
O06001menue u
CHCTEMAaTH3aINsI 3HAaHUH
1o Teme "OCHOBBI
MOJIEKYJIIPHOKUHETHYECK
oii reopun"

bubnuoteka [{OK https://m.edsoo.ru/de148976

166

PesepBHBIit ypoOK.
O06001menue u
cUCTEMaTH3aInsI 3HaHUH
10 TEME
"TepMmoarHaAMUKA.
TennoBrie MauHL"

bubmuoreka I{OK https://m.edsoo.ru/Obcc77cl

167

Pe3epBHbIit ypoK.

bu6nmoteka I1OK https://m.edsoo.ru/59ca5c91



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
https://m.edsoo.ru/59ca5c91

168

169

170

O06o061ieHue U
CHCTEMAaTH3alHs 3HAaHUH
1o Teme "ArperaTHble
COCTOSIHUS BEILIECTBA.
®da3oBble Iepexoibl"

PesepBHBIii ypOK.
O60061eHue u
CUCTEMaTHU3alusl 3HAaHUU
1o Teme "DIIEeKTPUUECKOoe
none"

PesepBHbIii ypOK.
O06006111eH1E U
CHCTEMAaTH3alHs 3HAHUI
o Teme "IlocTossHHBIN
ANEKTPUYECKUN TOK"

PesepBHbIii ypoOK.
O06o61enue u
CHUCTEMAaTH3alMsl 3HAaHUU
o reMe "Toku B
pa3IuyYHBIX cpenax”

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

170

16

bubnuoreka [{OK https://m.edsoo.ru/f2381c0c

bubnuoreka I{OK https://m.edsoo.ru/3caeédal

bubmuoreka [{OK https://m.edsoo.ru/cc7681d4



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

11 KJIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bcer  KoHTpOaBHBI
0 e padoThl

IIpakTHYecku
e padoThl

Jlara
H3yYeHH
|

JJIeKTPOHHBbIE HU(PPOBHIE 00pa3oBaTeIbHbIE
pecypcsl

BsaumoneiicTeue
MMOCTOSSHHBIX MarHUTOB
Y IIPOBOJHUKOB C
TOKOM. Marauraoe
nose. ' unoresa
Awmmnepa

bubmuoreka I{OK https://m.edsoo.ru/487a8593

Bekrop MarHuTHOM
nHAyKIuu. [IpuHomn
CyNEepHO3UIUU
MarHuTHBIX TTOJICH.
JIMHUM MarHUTHOM

WHIYKINH

bubmuoreka I{OK https://m.edsoo.ru/4clabcech

MarnuTHoe nosue
IIPOBOJHMKA C TOKOM.
OmneiT OpcTena

bubnuoteka [IOK https://m.edsoo.ru/d35d5262

Cuita Ammiepa, e€
HarpaBJeHUE U
MOYJTh
Pemenue 3amau

IIpumeneHne 3aKoHa
Awmrmepa.
DIeKTpOU3MEPUTEIHH
b€ TIPUOOPHI

bubnuoteka LIOK https://m.edsoo.ru/26d9c5ba

bubnmoreka [{OK https://m.edsoo.ru/a37a0c21

bubnmoreka [{OK https://m.edsoo.ru/ad7718d7



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

Cuua Jlopenua, eé
HarpaBJcHUE U
MOJYJib. JIBHKEeHUE
3apsHKEHHON YaCTHITBI
B OJHOPOJHOM
MAarHuTHOM II0JI¢

Penrtenue 3anau

bu6mmoreka LIOK https://m.edsoo.ru/c97afaal

bu6mmoreka LIOK https://m.edsoo.ru/504e98¢c7

10

Pa6ota cunsl Jlopenna

Pemenue 3amau

bubnmoreka [{OK https://m.edsoo.ru/d518be4b
bubmuoteka [{OK https://m.edsoo.ru/93617bd9

11

MarunutHoe nosue B
BEILECTBE.
DeppoOMarHeTUKH,
napa- ¥ IMaMarHeTuku

bubnuoreka I{OK https://m.edsoo.ru/30ff9608

12

OcHOBHBIE CBOMCTBA
(beppOMarHeTUKOB.
[IpumeHeHne
dbeppoMarHeTUKoB

bubnuoteka [JOK https://m.edsoo.ru/0b58190a

13

14

15

Perienue 3agau mo
Teme "MaramurHoe
mosie"

Perienue 3agau mo
TeMme "MarautHoe
mone"

SIBnenue
JJIEKTPOMArHUTHOMN
uHaykuuu. Iotox
BEKTOpa MarHUTHOM
WUHIYKINH

bubnuoteka [{OK https://m.edsoo.ru/5b55¢307

bu6nmoreka [{OK https://m.edsoo.ru/41c4ae8a

bubnmoreka [{OK https://m.edsoo.ru/b3efa0cl



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

16

OC unaykuuu

bubnmoreka [{OK https://m.edsoo.ru/48150bd8

17

18

19

3aKkoH
ANEKTPOMATHUTHOMU
nHaykuuu Papanes
Buxpesoe
3JIEKTPUYECKOE MOJIE.
Toxu dyko

O/1C nngykuuu B
JBHKYIINXCS
MIPOBOJIHUKAX

bubnmoreka [{OK https://m.edsoo.ru/a6dec188

bu6mmoreka LIOK https://m.edsoo.ru/15abe140

bubmuoteka [{OK https://m.edsoo.ru/0235cc02

20
21

Pemenue 3amau

[IpaBuino Jlenna

bubnmoreka [{OK https://m.edsoo.ru/4dfda618
bubmuoteka [{OK https://m.edsoo.ru/bbc22726

22

NHAYyKTUBHOCTS.
Karymka
WHIYKTUBHOCTH B
LIEIIH IIOCTOSIHHOI'O
TOKa

bubmuoteka [{OK https://m.edsoo.ru/621eae9d

23

SIBnenune
camounaykiuu. J/1C
CaMOUHTYKITUU

bubnuoteka [{OK https://m.edsoo.ru/7ee60ca8

24

DHeprusi MarHuTHOTO
MOJIS1 KaTYIIKH C
TOKOM.
DNIEKTPOMarHuTHOE
1noJje

bubnuoteka [{OK https://m.edsoo.ru/b3cOad1l

25

26

Pemenue 3agau

O060061EHNE U
CUCTEMATHU3ALIUSI

bubnmuoteka [{OK https://m.edsoo.ru/88f69d2b

bubmuoreka I{OK https://m.edsoo.ru/76484025



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
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025

3HAHHUHU II0 TEME
"OnexkTpoguHamMuka"

27

28

29

30

KontponsHas pabora
0 TeMe
"OnekTpoauHaMuka"

Konebarenpnas
cucrema. CBOOOIHEIE
KoJieOaHusl.
I'apmonunueckue
KoJieOaHus

Kunemarnueckoe u
JIUHAMHYECKOE
olnucaHue
KoJie0aTeIbHBIX
JIBYKEHUH

OHepreTuyeckoe
onucanue. BeiBox
JUHAMHYECKOTO
OIMIKMCaHUsA
TapMOHHUYCCKUX
KoJIe0aHUU U3 UX
DHEPreTHUECKOTO U
KHHEMAaTHYEeCKOT O
OTIHCAHMS

bubnmoreka [{OK https://m.edsoo.ru/8ae09b98

bu6nmoreka [{OK https://m.edsoo.ru/7c1db385

bubnuoreka I{OK https://m.edsoo.ru/87ce9498

bubnuoteka [{OK https://m.edsoo.ru/e3c99692

31

AMiutyzaa u dasa
Kosile0aHut

bu6mmoteka I1OK https://m.edsoo.ru/7a0c439a

32

Ilepnon n wacrora
konebanuit. [lepron
MaJIbIX CBOOOIHBIX

bubnuoteka [{OK https://m.edsoo.ru/e0399319



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

33

34

KoJieOaHMit
MaTEMaTHYECKOIO
MasTHUKa. [lepuon
cBOOOIHBIX KOJIEOaHUI
MPY>KUHHOTO
MasITHHKA
3aTyxaroiue
KoJIeOaHHsL.
Brinyxnennsie
KosneOanms. Pe3oHnanc

ABTOKOJICOAHUA

bubmuoreka [{OK https://m.edsoo.ru/72e93d09

bubnmoreka [{OK https://m.edsoo.ru/6add2644

35

36

37

38

39

Pemenue 3amau

VYpok-koHpepeHuus
"MexaHndeckue
KoJIEOAHMS B
MY3BIKQITbHBIX
UHCTpyMeHTax"

O06o06mIeH e U
CHCTEMaTH3aIus
3HAHUM I10 TeMe
"MexaHn4ecKne
KoyieOanus"

DNeKTpOMarHUTHBIE
KoJIEOaHMUSL.
KonebarenpHbIi
KOHTYP

®opmyna Tomcona.

bubmuorexa [JOK
https://m.edsoo.ru/addeec71https://m.edsoo.ru/75612
3¢5

bubmuoreka [{OK https://m.edsoo.ru/8ef587be

bubnmoreka [{OK https://m.edsoo.ru/eb84182f

bubnmoreka [{OK https://m.edsoo.ru/d4adabde

bubnmoreka [{OK https://m.edsoo.ru/093f9af1



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
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1

40

CBsI3b aMIUTUTY/IbI
3apsijia KOHJIeHcaTopa
C aMIUTUTYIOW CHJIBI

TOKa B K0Jie0aTeILHOM

KOHTYpEe

3aKOH COXpaHEHHUs
SHEPTUU B UJICaTbHOM
KoJIe0aTEIbHOM
KOHTYpE

bubmuoteka I{OK https://m.edsoo.ru/d1e2d543

41

42

3aryxaroiue
AJIIEKTPOMArHUTHBIE
KoJIeOaHHsL.
Brinyxnennsie
3JICKTPOMArHUTHBIC
KoJIeOaHUs

[IepeMeHHBIH TOK.
Pesucrop n
KOH/JIEHCATOp B LIENH
MIEPEMEHHOT0 TOKa

bubmuoreka [{OK https://m.edsoo.ru/5e668619

bubmuoreka [{OK https://m.edsoo.ru/84836152

43

Karymka
HHAYKTUBHOCTHU B
LIEIIN [IEPEMEHHOTO
TOKa

bubmuoreka [{OK https://m.edsoo.ru/cfa307af

44

3akon Oma i1
AIIEKTPUYECKON LIETTH
MEePEMEHHOTO TOKa

bubnuoteka [{OK https://m.edsoo.ru/8bae38e6

45

MomsocTts
MePEMEHHOTO TOKa.
AMIUTUTYAHOE U

bubnmuoteka [{OK https://m.edsoo.ru/lcac6eac



https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c

JICUCTBYIOLLIEE
3HAUYEHHE CUJIbI TOKA U
HaIpsKEHUs

46

47

Pe3onanc B
ANEKTPUYECKOMN LETH

Pemenue 3amau 1

bubnmoreka [{OK https://m.edsoo.ru/087506df

bu6mmoreka LIOK https://m.edsoo.ru/al6836a4

48

49

50
51

HneanbHplit

TpaHchopmatop.
[IpousBoacTBoO,

nepeaayda u 1
noTpebaeHue

BIEKTPUIECKONH

SHEPrUU

DKOJOTUYECKHUE PUCKHU

IIpY MIPOU3BOJICTBE
3JIEKTPOIHEPIUH.

Kynbrypa 1
HCIIOJIE30BaHUS
AIEKTPOSHEPTUH B
MMOBCEIHEBHOM KH3HU

Pemenue 3amau

Pemenue 3agau

bubmuoreka [{OK https://m.edsoo.ru/f97418ae

bubmuoreka I{OK https://m.edsoo.ru/a6f74d93

bubmuoreka [{OK https://m.edsoo.ru/ee6677ed
bubnmuoteka [{OK https://m.edsoo.ru/7cab59f8

52

O06o06mIcHuE U
CHCTEMAaTH3allHs

3HAaHWH 110 TEME 1
"DNEeKTpOMarHuTHbIE
KoyieOaHus"

bubnuoteka [{OK https://m.edsoo.ru/401024a9

53

MexaHW4eCKHUE BOJIHEI. 1

bubmuoreka I{OK https://m.edsoo.ru/a58e109f



https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f

XapakTepucTUKu
MEXaHUYECKUX BOJIH

54

55

CsoiicTBa
MEXAHUYECKUX BOJIH

3ByK. XapaKTepUCTUKHU
3BYyKa

bubnmoreka [{OK https://m.edsoo.ru/d9ae1000

bu6mmoreka LIOK https://m.edsoo.ru/138b6f09

56

Wndpassyk u
yabTpas3Byk. lllymoBoe
3arpsi3HEHNE
OKpYXKarollel cpeibl

bubmuoreka [{OK https://m.edsoo.ru/7380038f

57

58

59

60

61

Pemenue 3amau

BJIGKTpOMaFHI/ITHBIC
BOJIHBI. I/ISJ'Iy‘-ICHI/IC
SJICKTPOMArHuTHBIX
BOJIH

OHeprus
AIEKTPOMArHUTHBIX
BostH. CBolicTBa
AIIEKTPOMArHUTHBIX
BOJIH

IIxana
3IIEKTPOMAarHUTHBIX
BoJH. [Ipmenenue
AJIEKTPOMArHUTHBIX
BOJIH B TEXHHUKE U
OBITY

[IpuHmmns!
PaguOCBsI3U U

bubnmoreka [{OK https://m.edsoo.ru/cfd918bf

bubmuoteka [{OK https://m.edsoo.ru/714e5dbl

bubmuoteka I{OK https://m.edsoo.ru/d01b818c

bubmuoteka [{OK https://m.edsoo.ru/49belf9e

bubmuoreka [{OK https://m.edsoo.ru/9f96f1f8



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
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8

62

TEJIEBUCHUS.
Pagunomokarust.
DIIeKTPOMarHuTHOE
3arpsi3HEHUE
OKPY’KAIOIIIECH CpeIb
KontponsHas padora
o Teme "Konebanus u
BOJIHBI"

bu6mmoreka LIOK https://m.edsoo.ru/4f7985a0

63

Cger. 3akoH
IIPSAMOJIMHEMHOTO
pacrpocTpaHeHus
cBeTa

bubmuoreka I{OK https://m.edsoo.ru/f9566406

64

Pewenne 3anau Ha
IIPUMEHEHHE 3aKOHa
IPSMOJIMHEMHOTO
pacrpocTpaHeHus
cBETa

bu6mmoreka [IOK https://m.edsoo.ru/ea32d455

65

66

OtpaxkeHue cBera.
Inockoe 3epkaino.
Cdepuueckoe 3epkaino

ITpenomiieHue cBeTa.
AGCOTIOTHBIN U
OTHOCHTEJIbHBIN
ITOKa3aTellb
npesnomienus. [lonnoe
BHYTpEHHEE
OTpaXKeHHUE.
[Ipenenbublii yron
[IOJIHOTO BHYTPEHHETO

bubnuoteka [{OK https://m.edsoo.ru/a005d2bb

bubnuoteka [{OK https://m.edsoo.ru/bc2e55cd



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

OTpaXKeHUs

67

68

69

70

71

72

Penrenue 3agad Ha
MIPUMEHEHUE 3aKOHOB
OTPaXKEHUS U
MpPEJIOMJICHUS CBETA
XoJ1 1ydeit B Ipu3Me.
Hucnepcus ceera.
CIoKHBIN cOCTaB
Oenoro cBera. L{Bet

JInnser. okycHoe
paccTosiHue U
ONTHYECKAs CUJIA
JIMH3BI

[TocTpoenue
U300paKeHMi B

JIMH3aX U UX CUCTCMaAXx.

YBenuueHue TUH3bI

Pemenue 3agau Ha
MOCTPOEHNUE
U300paKeHHIH,
MOJTy4aeMBbIX C
ITOMOIIBIO JTHH3

I'ma3 kak onTu4yeckas
CHUCTEMaA

bubnmoreka [{OK https://m.edsoo.ru/49d830a9

bubnmoreka [{OK https://m.edsoo.ru/d8elc3be

bubmuoreka [IOK https://m.edsoo.ru/60441359

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

bubmuoreka I{OK https://m.edsoo.ru/5a868f09

bubnmoreka [{OK https://m.edsoo.ru/ecd480a2

73

Pemenue 3agau.
[Ipenenst
MIPUMEHUMOCTH
reOMETPUYECKOMN
ONTUKU

bu6mmoreka IIOK https://m.edsoo.ru/cd174a10



https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10

CxopocTh cBeTa U

74 bubnmoreka [{OK https://m.edsoo.ru/f32aab06
METO/IbI €€ U3MEPECHHUS

75 Jucnepcus ceeta bubmuoreka I{OK https://m.edsoo.ru/lel6ccbe

76 WNuTtepdepenius ceera bubnmuoreka [{OK https://m.edsoo.ru/5fc0c638
KorepenThsie
HCTOYHUKH. Y CIIOBUSA

77 HAOJIIOACHUS bubmuoreka I{OK https://m.edsoo.ru/c6416d48
MaKCUMYMOB U
MUHHMYMOB

78 Pemrenue 3amau bubmuoreka I{OK https://m.edsoo.ru/3061de2b

79 Hpmmenerie bubmuoreka [{OK https://m.edsoo.ru/668edbc8
uHTephepeHIUN

80 Judpakmus ceeTa bubnmoreka [{OK https://m.edsoo.ru/12ed04b5
JudpakimonHas

gy  Pewcrka Yenosie Bu6miorexa [{OK https://m.eds00.ru/fo98d964
HaOJIFOJEHUSI TIIABHBIX
MaKCHUMYMOB

82 Pemenue 3amau bu6mmoreka LIOK https://m.edsoo.ru/d58c411a
ITonepeunocts

83 CBETOBBIX BOJIH. bubnuoteka [{OK https://m.edsoo.ru/e9890fe9
[Monspuzanus cBera

84 Pemenue 3amau bu6mmoreka IIOK https://m.edsoo.ru/c56¢8158

g5~ (BCTOBbICABICHIA b Bu6mmorexa LIOK https://m.edsoo.ru/0b36363d
npupojie
0O0001eHne n

86 CHCTEMATHIALI bubmuoreka I{OK https://m.edsoo.ru/8a14748b

3HAHUH 110 TEME
"Onruka"



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
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

87

KontponsHas pabora
1o Teme «OnTHKa»

bubnmoreka [{OK https://m.edsoo.ru/82315dd4

88

I'panunel
MPUMEHUMOCTHU
KJIaCCHUYECKOM
MEXaHUKH. 3aKOHBI
SJIEKTPOJUHAMUKHI 1
MIPUHIIAIT
OTHOCHUTEIBHOCTH

bubnmoreka [{OK https://m.edsoo.ru/c9bd77ch

89

IToctynatet
CIIELUAJILHON TEOpUHU
OTHOCUTEJIBHOCTH

bubnmoreka [{OK https://m.edsoo.ru/c56f05ch

90

91

[IpocTpancTBeHHO-
BPEMEHHOM UHTEPBAal.
[IpeobpazoBanus
Jlopenua. YcnoBue
IIPUYMUHHOCTH.
OTHOCHUTENBHOCTD
OJIHOBPEMEHHOCTH.
3aMmeUIeHHE BpEMEHU
Y COKpAIlleHHE JUTUHbI
OHeprus U UMILYJbC

pCH}ITI/IBI/ICTCKOﬁ
HJaCTUIbI

bubmuoreka [{OK https://m.edsoo.ru/d83742bb

bubnmoreka [{OK https://m.edsoo.ru/853a64fc

92

CBs13b Macchl ¢
SHEpPrueun u
MUMITYJIbCOM
PENATUBUCTCKON
YacTULIBI. DHEPrUs

bubmuoreka I{OK https://m.edsoo.ru/b6258ffa



https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa

ITOKOsA

93

94

PaBHOBecHOE TemoBoe
U3Iy4EeHUE

3akoH cMenieHus Buna

bubnmoreka [{OK https://m.edsoo.ru/f54035a5

bu6mmoreka LIOK https://m.edsoo.ru/1c5ff752

95

96

97

T'unore3a M. Ilimanka o
KkBaHTax. ®OTOHBI

DHeprusi U UMITYJIbC
dboToHa
®dorodddext. OnbIThI

A.T. Cronerona.
3akonbl poTtorddekra

bubnmoreka [{OK https://m.edsoo.ru/a5ffa218

bubmuoreka [{OK https://m.edsoo.ru/7fb307ec

bubmuoreka [{OK https://m.edsoo.ru/8c68e5b9

98

YpaBHeHue
DWHIITEWHA 15
doTtorddexra.
"Kpachas rpanuna”

doroapdexra

bubnuoteka [{OK https://m.edsoo.ru/01ef4556

99

[laBienue ceera.
Omnprre! [1. H.
JleOeneBa

bubnuoteka [{OK https://m.edsoo.ru/64b4f966

100

101

102

BosHoBEIE cBOWICTBA
YJACTHUII

Bomnsl ne bpoins.
JlImHa BOJIHEI 1e
bpoiins u pasmepsl
o0JacTu JoKalIu3auu
JIBUKYIIIEUCS YaCTULIBI
KopnyckynsipHo-
BOJIHOBOM Jlyallu3M

bubnuoteka [{OK https://m.edsoo.ru/f59cfcec

bubnmoreka [{OK https://m.edsoo.ru/5df8bafl

bubmuoreka I{OK https://m.edsoo.ru/8ccab62a



https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
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

103

Hudpaxius
9JIEKTPOHOB Ha
KpHCTaJLIax

bu6mmoreka LIOK https://m.edsoo.ru/30dbal8c

104

Crenuduka
U3MEPEHUI B
MUKPOMHPE.
CooTHo1eHus
HeomnpeaenéHHocTen
I'eitzenbepra

bubnmoreka [{OK https://m.edsoo.ru/65783dec

105

Pemenne rpaduueckmx
3ama4

bubmuoreka I{OK https://m.edsoo.ru/e70195bd

106

107

108

109

Penrenune pacu€THbix
3a/1a4

KoHTtposbHas padota
mo TeMaM: "OCHOBEI
CTO",
"KopnyckynsipHo-
BOJIHOBOM JTyasin3m"
OMBITE IO
HCCICA0BaHUIO
CTPOEHHUSI aTOMa.
[Inanerapuas Moaenb
atoma Pesepdopna

ITocrynarer bopa

bubnmoreka [{OK https://m.edsoo.ru/ee9b3182

bubmuoteka [{OK https://m.edsoo.ru/c3de891a

bubmuoTeka [{OK https://m.edsoo.ru/312b750a

bubnmoreka [{OK https://m.edsoo.ru/404dfa9a

110

Bunae! cnekpos.
CnexTp ypoBHEHR
SHEPruu aToMa
BOZIOpOAA

but6mmoreka IIOK https://m.edsoo.ru/cf74blla



https://m.edsoo.ru/30dba18c
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

111

CrioHTa"HHOE U
BBIHYKJICHHOE
U3JTy4eHHUE CBETa

bu6mmoreka LIOK https://m.edsoo.ru/f945d85¢c

112

113

114

Jlazep

Hyxkionnas mozaens
snpa ['elizenOepra-
NBanenko. 3apsn u

MacCCOBOC YHMCJIO dapa.

N30TONEL.
PanmoakTuBHOCTH

3aKkoH
PaAOAKTUBHOIO
pacrnaga. CBoiicTBa
MOHU3UPYIOIIETO
u3ny4yeHus. Bousaue
pPaaIuoOaKTUBHOCTH Ha
JKUBBIE OpPTraHU3MBI.
Jo3umerpus

bubnmoreka [{OK https://m.edsoo.ru/2288a0c4

bubnmoreka [{OK https://m.edsoo.ru/34ada5de

bubnuoteka [{OK https://m.edsoo.ru/aab98bef

115

DHeprusi CBI3u
HYKJIOHOB B SIJIpeE.
SInepHble CUITBL.
JedexT maccol siapa.
SnepHbie peakiuu.
SnepHbie peakTOPHI.
[TpoGnembr
YIIPaBIISIEMOTO
TEPMOSJICPHOTO
CHHTE3A.
DKOJIOTHYECKUE

bubnmoreka [{OK https://m.edsoo.ru/ff1758d0



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

aCIEKThl Pa3BUTHS
AJIEPHON YHEPTETUKU

116

Meroas! peructpanuu
Y UCCIICI0BAHUS
AJIIEMEHTaPHBIX
YacTHLL.
DyHIaMEHTAIIBHBIE
B3aMMOJCHCTBHSI.
bapuoHbl, ME30HBI U
JICIITOHBI.
[Ipencrasnenue o
CranmapTHO# MoJIemH.
KBapk-riroonHas
MOJIEJIb aJPOHOB

bubmuoreka [{OK https://m.edsoo.ru/lac08a5b

117

®du3suka 3a npeaenaMmu
CranmapTHOI MOJIemH.
Témuas marepus u
TEMHAas DHEPIus.
EnuncTBO dusznueckoit
KapTUHBI MUpPa

bubnuoteka [{OK https://m.edsoo.ru/c026fd37

118

119

Otansl pa3BUTHA
aCTPOHOMHH.
3HaueHue aCTPOHOMUU

[IpumenumocTs
3aKOHOB (pU3MKH IS
00BsICHEHUS IPUPOIBI
KOCMHYECKHX
00BEKTOB. MeToabI
ACTPOHOMUYECKHUX

bubnuoteka [{OK https://m.edsoo.ru/ad73e145

bu6mmoreka IIOK https://m.edsoo.ru/39c44028



https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028

HUCCIIENOBAHUI

120

CoBpeMeHHbIE
ONITHYECKUE
TEJIECKOITHI,
PaznOTENEeCKOIIBL,
BHeaTMoc]epHas
aCTPOHOMUS

bubnmoreka [{OK https://m.edsoo.ru/4877aale

121

Bup 38E31H0T0 HEOA.
CozBesausl, spKue
3BE3/1bl, INIAHETHI, UX
BUJUMOC IBIIKCHHE

bubnmoreka [{OK https://m.edsoo.ru/aac588eb

122

ConHeyHast cucTeMa.
Connue. CoHeuHas
aKTUBHOCTL. VICTOUYHUK
sHeprun CoJiHIA U
3BE3/

bubnmoreka [{OK https://m.edsoo.ru/22748eb4

123

3BE3/bI, UX OCHOBHBIE
XapaKTEPUCTHUKHU.
Huarpamma
"cCrieKTpasIbHBIHN Ki1acc
— CBETUMOCTB"

bubnuoteka [{OK https://m.edsoo.ru/42169944

124

125

3Be3 b1 TIIABHOMN
[IOCIEI0BATEILHOCTH

Bnytpennee ctpoeHue
3B&311. COBpEMEHHbIE
MIPEJICTaBICHHUSI O
HpOI/ICXO)K)IeHI/II/I 158
ssosrrory ConHIa u
3BE3[. DJTanbl )KU3HU

bubnmuoteka [{OK https://m.edsoo.ru/b3ch766¢

bubnmoreka [{OK https://m.edsoo.ru/d09da494



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

3BE3T

126

Muneunsriii [1yts —
Hama ["anakTuka.
Turbl ranakTuk.
Yépuble ObIpHI B sApPax
rajakTHUK

bubnmoreka [{OK https://m.edsoo.ru/7cd10a0a

127

Bcenennas.
Pacumpenue
Bceenennoii. 3akoH
Xab6ma. Teopus
bonpuioro B3peiBa.
PenukroBoe
U3JIy4eHHE

bubnmoreka [{OK https://m.edsoo.ru/3dbdf0d2

128

Macmradnas

cTpykTypa Beenennoi.

Meraranaktuka

bu6mmoreka [IOK https://m.edsoo.ru/ce234633

129

130

Hepeménneie
POOJIEMBI
aCTPOHOMUHU

Ddusznueckuit
MPaKTUKYM I10 TEME
"UccnemoBanue
MarHUTHOTO OIS
IMOCTOSIHHBIX
MarHuToB" M
"UccnemoBanue
CBOMCTB
dbeppomarueTukos"
i "Uccaenosanue

bubnuoteka [{OK https://m.edsoo.ru/d37d9ffe

bubnuoteka [{OK https://m.edsoo.ru/67361aef



https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef

JEUCTBUSA
MOCTOSTHHOTO MarHUTa
Ha paMKy C TOKOM"

131

Pusnyeckui
MPaKTUKYM I10 TEME
"N3mepenue cuiibl
Awmmnepa" wim
"N3yuenue
3aBUCHUMOCTH CHJIBI
Awmmnepa oT cuiibl ToKa"
unu "OnpeneneHue
MarHUTHOW MHIYKIIUH
Ha OCHOBE U3MEPEHUS
cuibl Amnepa"

bubnmuoteka [{OK https://m.edsoo.ru/fcae91e9

132

Ddusznueckuit
MPaKTUKYM T10 TEME
"UccnemoBanue
SIBJIEHHUS
ANEKTPOMATHUTHOMU
WHIYKIUU" WIn
"Onpenenenue
WHIYKIIUHA BUXPEBOTO
MardHMTHOTO moisa"

https://m.edsoo.ru/c36658da

133

duznyeckui
MPaKTUKYM I10 TEME
"UccnenoBanue
SIBIICHUS
CaMOMHIYKIUHU" WIH
"Coopka Mozenu

bubnmoreka [{OK https://m.edsoo.ru/b8fb6391



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

AJIIEKTPOMATrHUTHOTO
reseparopa"

134

duznueckuit
MPaKTUKYM I10 TEME
"N3mepenue nepuoja
CBOOOIHEIX KOJI€OaHUM
HHUTSHOTO U
NPYKUHHOTO
MasATHHUKOB"

bubnmoreka [{OK https://m.edsoo.ru/5d159d35

135

Ddusznueckuit
MPAKTUKYM I10 TeMe
"IIpeoOpazoBanue
SHEPTUU B MPYKUHHOM
MasTHHKE"

bubmuoreka [{OK https://m.edsoo.ru/a28026bd

136

duznueckuit
MIPaKTUKYM T10 TEME
"UccnenoBanue
MEPEMEHHOTO TOKA
yepes
MOCIIEIOBAaTEIIFHO
COCINHEHHBIC
KOHJIEHCATOP,
KaTylKy u pe3ucrop"
mim "Hccaenosanne
paboThl UCTOYHUKOB
CBETAa B 1IN
MepEMEHHOT0 ToKa"

bubnuoteka [{OK https://m.edsoo.ru/89dc2d90

137

duznueckui
MPAKTUKYM 10 TEME

bubnuoteka [{OK https://m.edsoo.ru/b100661a



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

"U3yueHue
rapamMeTpOB 3BYKOBOH
BOJIHBI"

138

139

140

Pusnyeckui
MPaKTUKYM I10 TEME
"U3mepenue
MoKazares
npeaomMiIeHus cTekia”
nn "[lonyyenue
U300pakKeHUS B
CUCTEME U3 IJIOCKOTO
3epKajia v JUH3bI"

dusznyecKuit
MPAKTUKYM I10 TeMe
"UccnenoBanue
3aBUCUMOCTH
dboxycHOTO
paccTosiHus OT
BeIEeCTBA (HA IPUMEPE
KUJKHX JTUH3)" WITH
"N3mepenue
doxycHOTO
paccTosHuUs
paccenBaroIuX JNH3"

Dduznueckuit
MPaKTUKYM I10 TEME
"HaOmroneuue

T paKIuy,
uHTep(epeHn U

bubmuoreka [{OK https://m.edsoo.ru/42569eal

bubnuoteka [{OK https://m.edsoo.ru/b879fb3f

bubnmoreka [{OK https://m.edsoo.ru/8b7ac737



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

noJisipu3anuu ceera”

141

142

dusnueckuit
MPAKTUKYM I10 TeMe
"Onpenenenue
UMITyJIbCa ¥ SHEPTUU
PESTUBUCTCKIX
yacTuil (1o
doTorpadusM TpEKOB
3apsHKEHHBIX YaCTHIL B
MarHuTHOM ToJie)"

dusznyeckuit
MPAKTUKYM I10 TeMe
"U3mepenue
nocrosiHoi [Tnanka
Ha OCHOBE
MCCJIEIOBAHMUS
doTtordpdexra" nmm
"Uccnenoanue
3aBUCUMOCTH CHJTBI
TOKA 4Y€pe3 CBETOUO
OT HamnpspkeHus"

bubnmoreka [{OK https://m.edsoo.ru/63756¢47

bubnuoteka [{OK https://m.edsoo.ru/eb916f82

143

Duznueckuit
MPaKTUKYM T10 TEME
"UccnemoBanue
CIIEeKTpa
Pa3peKEHHOTO
aTOMapHOI0 BOJOpoOAa
Y U3MEpPEHUE
MMOCTOSTHHOM

bubnmoreka [{OK https://m.edsoo.ru/ec651eb8



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

Pun6epra"

144

145

duznueckuit
MPaKTUKYM I10 TEME
"UccnemoBanue
paznoakTUBHOTO (poHA
C HCIOJIL30BaHUEM
no3umerpa' Win
"N3yuenue
MOTJIoIIeHHs OeTa-
YaCcTHUL AJTIOMUHUEM"

duznmueckuit
MPAKTUKYM I10 TeMe
"HabGnroneuus
3BE31HOrO Heba
HEBOOPYKEHHBIM
IJ1a30M C
HCIOJIb30BaHUEM
KOMITHIOTEPHBIX
MIPUWIOKEHUH IS
onpeeaeHus
MTOJI0KEHHUS HeOESCHBIX
00BEKTOB Ha
KOHKPETHYIO JIaTy:
OCHOBHEIC CO3BE3IH
CeBepHOro
MOJTYIIApHsl U SIPKUE
3BE3IBI" MITH
"HabGaronenus B
Teneckol JIyHsl,

bubnmoreka [{OK https://m.edsoo.ru/c3dabe6e

bubmuoteka [{OK https://m.edsoo.ru/1072021e



https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e

IJIaHET, TYMaHHOCTEN
U 3BE3IHBIX
CKOIIeHuH"

146

147

O6oO0meHue u
CHCTeMaTU3aIUs
3Hanuil. Ponp ¢pusuku
Y aCTPOHOMUH B
SKOHOMMYECKOM,
TEXHOJOTHYECKOM,
COLIMAJIBLHON U
THYECKOU cepax
JIEATCILHOCTH
YyeoBeKa

O06o0061IEHNE U
CUCTEMATH3aLM
3HaHuM. Posib u MecTo
(GU3HUKN U aCTPOHOMHHU
B COBPEMEHHOM
Hay4YHOU KapTHHE
Mupa

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

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

148

0O00011eHNEe U
CUCTEeMaTH3aIHs
3HaHuil. Poip
¢buznueckoif Teopun B
dbopMupoBaHUU
IpeJCTaBICHUN O
¢bu3nueckoil kapTrHe
MHpa, MECTO
buznyecKoil KapTUHBI

bubnmoreka [{OK https://m.edsoo.ru/e7d400f4



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4

149

MHUpa B 001eM psay
COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIpEJICTaBICHUN O
IpUpoIe

O0o0061IeH e U
CHCTEMAaTH3aLHs
3HAHHUH 10 TEME
"Kunemaruka"

bubmuoreka [{OK https://m.edsoo.ru/b032fcab

150

O0o061IeH e U
CHCTEMAaTHU3aLUS
3HAHHUH 10 TEME
"Kunemaruka"

bubmuoreka LIOK https://m.edsoo.ru/4e31b507

151

O0o061IeH e U
CHCTEMAaTHU3allHs
3HAHHH 10 TEME
"Inaamuka"

bubnuoteka [{OK https://m.edsoo.ru/2dfbafc5

152

0O00011eHue u
CHCTEMAaTH3allHs
3HAHUH 110 TEME
"Cratuka TBEpAOIo
Tena"

bubnuoteka [{OK https://m.edsoo.ru/3ccad82e

153

0O0001eHne n
CHCTEMAaTH3allHs
3HAaHWH 110 TEME
"3aKOHBI COXpaHEHUs B
MexaHuke"

bubnuoteka [{OK https://m.edsoo.ru/32a4d1a0

154

0O000meHne n
CHCTEMATH3AIIH

bubnuoteka [{OK https://m.edsoo.ru/ed440ca8



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
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156

157

158

159

3HAHUH I10 TEME
"OCHOBBI
MOJIEKYJISIPHO-
KUHETHYSCKOU
Teopun"

O0o0061IeH e U
CHCTEMAaTH3aLHs
3HAHHUH 10 TEME
"TepMoHaMUKa.
TenmoBrie MalTuHE"

O06o6mIeHne u
CUCTEeMaTH3aIHs
3HAHUM 1O TeMe
"ArperaTHble
COCTOSIHMSI BEIIECTBA.
®a30BbIe IEPEXObI"

O06o06mIeH e U
CHCTEMAaTHU3alIHs
3HAHUM 10 TeMe
"OnexTpuueckoe noiue"

0O00011eHue u
CHCTEMAaTHU3allHs
3HAHUH 10 TeMe
"TTocTOSTHHBIHN
ANEKTPUUECKUI TOK"

0O0001eHne n
CHCTeMaTU3aIlns
3HaHM# 1o TeMe "Toku
B Pa3JIMUYHBIX cpenax”

bubmuoreka [{OK https://m.edsoo.ru/c63f7¢10

bubmuoreka [{OK https://m.edsoo.ru/1d36b5b1

bubmuoteka [{OK https://m.edsoo.ru/3bf0def9

bubnmoreka [{OK https://m.edsoo.ru/71453ee6

bubmuoreka [{OK https://m.edsoo.ru/3d40077a



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
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O0o061IeHNE U
CHCTEMAaTH3alHs
3HAHUM IT0 TEME
"MarauTtaoe nose"

bu6mmoreka LIOK https://m.edsoo.ru/3b4c06ae

161

162

163

164

PesepBHBI ypOK.
O0o0061IeH e U
CHCTEMAaTH3aLHs
3HAHHUH 10 TEME
"DJIeKTpOMarHuTHas
UHOyKOusA"
PesepBHBII ypOK.
O06o0061IEHNE U
CHCTEMAaTH3allH
3HAHHUH 10 TEME
"MexaHndeckue
KoyicOaHus"

PesepBHBIil ypOK.
O60061enue u
cucTeMaTu3alus
3HAHUMU 110 TeME
"DeKTpOMarHuTHhIC
KoJjebanus"

PesepBHBIi ypOK.
O06o06mIcHuE U
CHCTEeMaTHU3alus
3HAHUM II0 TEME
"Mexanndeckue 1
3JIEKTPOMAarHUTHBIE
BOJIHBI"

bubmuoteka [{OK https://m.edsoo.ru/053e2248

bubmuoteka [{OK https://m.edsoo.ru/d6310bfd

bubmuoteka [{OK https://m.edsoo.ru/5e2bb83d

bubmuoteka [{OK https://m.edsoo.ru/96a7a2dd



https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
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166

167

168

169
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PesepBHBI ypOK.
0O0001EeHue 1
CHCTEeMaTH3aIus
3HAHUM IT0 TEME
"Onruka"

PesepBHBIi ypOK.
0O0001EeHuEe 1
CHCTEeMaTH3aIus
3HAHHUH 10 TEME
"OcnoBrl CTO"

PesepBHBII ypOK.
O06o0061IEHNE U
CHCTEeMaTH3aIus
3HAHHUH 10 TEME
"KopmyckynspHo-
BOJIHOBOM JTyasin3m"
PesepBHBIil ypOK.
O06o06mIeHNE U
CHCTEMAaTHU3alHs
3HAHHUH 10 TEME
"duzuka aroma"

PesepBHBIi ypOK.
O06o06mIcHuE U
CHCTeMaTHU3alus
3HAHUM I10 TeMe
"du3ruKa aTOMHOTO

AApa 1 3JIEMCHTAPHBIX

gactur”

PesepBHBIi ypOK.

bu6mmoreka IIOK https://m.edsoo.ru/52ad1603

bubmuoreka [{OK https://m.edsoo.ru/5bec1c65

bubmuoreka [{OK https://m.edsoo.ru/f7¢59d38

bubmuoteka [{OK https://m.edsoo.ru/1f511654

bubnmoreka [{OK https://m.edsoo.ru/905c5ce0

bubnmoreka [{OK https://m.edsoo.ru/2bffb94c



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

O0o061IeHNE U
CHCTEMAaTH3alHs
3HAHUM IT0 TEME
"J51eMeHTHI
actpoduzuxu"

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

170

16







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Guzuka. MonekymnsapHas ¢pusuka. TepMoauHaMuKa; yriryoieHHoe 00ydeHue
10 xnmacc/ Msxkumes I'.4., CunsikoB A.3. OO111eCTBO C OrpaHUYEHHOMN
OTBETCTBEHHOCTHIO «[[PODAY; AxuinonepHoe obiiectBo «M31aTenbcTBo
«IIpocBenieHue»

» Gusuka. Mexanuka; yriayonennoe ooyuenue 10 kmace/ Msikumes I'.4.,
CunsikoB A.3. OO0111€CTBO C OTpaHUYEHHOM OTBETCTBEHHOCTHIO «J[PODAY;

AKHI/IOHepHOG 06HIGCTBO «HSII&TGJIBCTBO «HpOCBGIL[GHI/Ie»

e METOAMYECKUE MATEPHUAJIBI VIS YUUTEJIACO0opHuK

3aaa4 1o ¢pusuke 9-11 knaccel/ PeimkeBuu AT

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

e https://resh.edu.ru/subject/28/?ysclid=m0iOtbiuhg120337185
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