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IHHOACHUTEJIBHAA 3AIIUCKA

[IporpaMmma mno ¢u3uke Ha ypoBHE cpeaHero oOmiero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
MOJIOKEHUA W TpeOOBaHMI K pe3yiIbTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTeNbHON NpPOTrpaMMBL,
npeacrarieHHbix B ®I'OC COO, a Ttakxke ¢ yu€roM QeaepaabHoil paboyeil mporpaMmMbl BOCIIUTaHUS U
Konnenuun mnpenoxaBanus ydeOHOro mnpenmera «®usnka» B 00pa30BaTENbHBIX OpraHU3alMAX
Poccuiickoit @enepanuu, pean3yolux OCHOBHbIE 00pa30BaTeIbHbIe TPOrPAMMBI.

[Iporpamma mo ¢usuke ompexnensier 00s3aTeNbHOE IMPEIMETHOE COJACP)KAaHUE, yCTAaHABIMBACT
PEKOMEHIyeMYI0 MOCIE0BATEIbHOCTh HM3YyYEHUSI TeM M pa3fesioB Y4eOHOro IpeaMera ¢ Yy4EToM
MEXITPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, IOTUKU y4eOHOTO MpoIecca, BO3PACTHBIX 0COOEHHOCTEH
oOyuatomuxcs. [Iporpamma no ¢usuke Ha€t mpeacTaBieHue O LEsIX, COAepXKaHUM, OOIIel cTpaTeruu
0o0y4eHHs, BOCHHUTAHUS W pa3BUTHS OOYy4ArOIIMXCS CpeACTBaMHU yueOHOro mnpeamera «Pus3mkay Ha
yray0iaEHHOM YpOBHE.

WN3ydyenne kypca @Qu3uku  yrayOln€HHOrO  ypOBHS — IO3BOJISIET — pealM30BaTh  3aJlayu
npodeccnoHanbHOM OpHEeHTallMW, HampaBlIe€HO Ha CO3JaHHE YCIOBUW JUIS MPOSIBICHUS CBOMX
MHTEIJUICKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEH KaKIbIM OOYYaIOIIUMCS, KOTOpble HEOOXOIUMBI JIJIs
MIPOJIOIKEHHsI 00pa30BaHMsl B OpraHu3alusax nmpodecCHOHaILHOT0 00pa30BaHUs MO Pa3TUYHBIM (HU3UKO-
TEXHUYECKUM U UH)KEHEPHBIM CHEIIUAIbHOCTSIM.

B nporpamme no ¢usuke onpenensiorcs MIaHUpyeMble pe3ylbTaThl OCBOCHHS Kypca (H3UKHU Ha
YpOBHE CpeHEro 0011ero 00pa3oBaHus: JINYHOCTHBIE, METAIIPEIMETHBIE, IPEAMETHBIE (Ha YIi1yOJIEHHOM
ypoBHe). HayuHo-meTomonoruyeckoid OCHOBOM Juis pa3paboTku TpeOOBaHWI K JIMYHOCTHBIM,
METANpeIMETHBIM U IPEIMETHBIM pe3ysbTaTaM O0YyYaroIMXcs, OCBOMBIIMX MPOrpaMMy IO (puU3MKe Ha
YpOBHE cpeAHero obmiero oOpa3zoBaHus Ha YriayOJIEHHOM YPOBHE, SIBISIETCS CUCTEMHO-IEATEIbHOCTHBIH
MOJIXOI.

[IporpamMma no pu3uke BKIIOYAET:

IUIAaHUPYEMbIE PE3yJIbTaThl OCBOEHHSA Kypca (U3MKM Ha YriyOJEHHOM YpOBHE, B TOM YHCIE
IpeIMETHBIE PE3YNIbTaThl 10 T01aM O0YUYEHHUS;

cozepxkaHue yueoHoro npenmera «Du3nkay 1mo rojgaM o0ydeHusl.

[Iporpamma no (u3uke MMEeT MPUMEPHBIM XapakTep M MOXKET ObIThb MCIOJIb30BaHA YUUTEISIMHU
(bU3UKH JJIS1 COCTABIICHUSI CBOMX PaOOYUX MPOTPaAMM.

[Iporpamma 1o ¢u3KMKe HE CKOBBIBAET TBOPYECKYK) WHUIMATUBY YUMTENEH W IPeOCTaBIsSIET
BO3MOXXHOCTH JUISl peaju3alliy pa3jiNyHbIX METOAMYECKHUX IOJXOJI0B K MpernojaBaHHUi0 (DU3MKU Ha
yriIyOJIEHHOM ypOBHE IPH YCIOBUU COXpAaHEHMsI 0053aTeNbHOM YacTu coep KkaHus Kypca.

dusnka Kak Hayka O Haubosiee OOIMX 3aKOHAX MPHUPOIBI, BHICTYMas B KadyecTBE Y4YEOHOTO
npeaMera B UIKOJE, BHOCHUT CYILECTBEHHBIM BKJIaJ B CHUCTEMY 3HAHUH 00 OKpPYKAaIOIIEM MHpeE.
[IkonpHBIA Kypc (U3MKM — CHCTEMOOOpPA3YIOUIMN JUIsl €CTECTBEHHO-HAyUHBIX YYE€OHBIX IMPEIMETOB,
MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE ITPOLIECCOB U SIBICHUH, U3y4yaeMbIX XUMHUEH, OMOJIOTHEH,
¢dbusmveckoit reorpadueit u actponomueit. Mcnonb3oBanue u akTUBHOE MPUMEHEHHE (PU3UUECKUX 3HAHUI
OIpeNIeNINIO XapakTep M OypHOe pa3BUTHE pPa3HOOOpa3HBIX TEXHOJNOTMH B cdepe HHEepreTHKy,
TPaAHCIOPTa, OCBOEHMSI KOCMOCA, MOJyUYeHUsI HOBBIX MaTepHalioB C 3aJlaHHBIMU cBoWcTBaMu. M3yueHue
¢u3MKH BHOCHUT OCHOBHOM BKJaJ B (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOM KapTHHBI MHpa
oOyuatolerocs, B popMUpoBaHUE YMEHHUI MPUMEHSATh Hay4HbII METO]I MO3HAHUS NP BHIMOJIHEHUH UMU
y4eOHBIX HCCIIeIOBaHUM.

B ocHOBY kypca (u3HKu Ha ypOBHE CpeIHEro o61ero oopa3oBaHusl MOJIOXKEH Pl UJIeH, KOTOpbIe
MO’KHO pacCMaTpHUBaTh KaK MPUHIUIIBI €r0 NOCTPOEHUS.

Hoea uenocmunocmu. B COOTBETCTBMM C HEW KypC SBIISIETCS JIOTMYECKH 3aBEPIIEHHBIM, OH
COZIEP)KUT MaTepuan U3 BCEX pa3feNoB (M3MKM, BKIIOYAET KaK BOMPOCHI KIACCUYECKOM, TaKk H
COBPEMEHHOM (PU3HKH.

Hoea zenepanuszayuu. B cooTBeTCTBHMM C HEll MaTepuayn Kypca (U3MKH OOBEIUHEH BOKPYT
¢busznueckux Teopuil. Benymmm B Kypce sBiseTcs (OPMUPOBAHHME MPEACTABIEHUNH O CTPYKTYPHBIX
YPOBHSIX MaTe€puH, BELIECTBE U MOJIE.

Hoea cymanumapuzayuu. EE peanuszanusi MpeanonaracT HCIONIb30BaHUE T'yMaHUTapHOTO
noTeHIMana (PU3NYECKON HAyKH, OCMBICIIEHUE CBSI3U Pa3BUTHS (PU3UKU C pa3BUTHEM OOIIECTBA, a TAKXKe
C MHPOBO33pPEHUYECKUMH, HPABCTBEHHBIMH U 3KOJOTMUYECKUMHU MPOOIEMaMHU.



Hoesa npuknaonou nanpagnennocmu. Kypc ¢Gu3uku yriyOiaEHHOTO YpOBHS TMpEAIoNaraet
3HAaKOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKUX U TE€XHOJOTHYECKUX MPHJIOKEHUH M3YYEHHBIX TEOpUIl U
3akoHOB. IIpu 3TOM paccmarpuBaroTCs Ha ypOBHE OOIIMX MPEACTABICHUNA M COBPEMEHHbIC TEXHUYECKUE
YCTPOMNCTBA, U TEXHOJIOTHUH.

Hoes rkonozuzayuu peannusyercsi HOCPEICTBOM BBEICHHUS HIEMEHTOB COJCPKAHUS, TOCBAIEHHBIX
HKOJIOTUYECKUM MpoOIIeMaM COBPEMEHHOCTH, KOTOPbIE CBSA3aHbl C Pa3BUTHEM TEXHUKU M TEXHOJOIHH, a
TaKxke 00CyKACHUs IPOOIEeM PalMOHAIBHOTO IPHUPOIOTIONB30BAHUS U HKOJIOTHUECKOM OE30MaCHOCTH.

OcBoeHHe copaepkaHusi NPOrpaMMbl 1O (HU3UKE AOJDKHO OBITh IOCTPOCHO HA IMPHHLMIAX
CHCTEMHO-/ICATEIIbHOCTHOrO0 Toaxoaa. Jlns ¢u3umku peanusanus 3TUX NPUHIMIOB Oasupyercs Ha
HCIOJIb30BAHUU CAMOCTOSITEIBHOIO IKCIEPUMEHTA KaK MOCTOSIHHO JEHCTBYIOIIEro (hakropa y4yeOHOro
nporecca. [ns yriayO6néHHOro ypoBHSL — 3TO CUCTEMa CaAMOCTOSITENIbHOIO YYEHHMYECKOTO IKCIIEPUMEHTA,
BKJIIOYAIOIIET0 (PPOHTANbHBIE YUEHHMUECKUE OIBITHI IIPU M3YYE€HUH HOBOI'O Marepuaia, jJadopaTOpHbIE
paboTbl M paboThl mpakThKyma. [Ipy 3TOM BO3MOXHBI JIBa croco0a peanu3anuu (HPU3NIECKOTro
IpakTHKyMa. B mepBoM ciydae mpakTukym npoBogutcs Jin6o B koHue 10 m 11 xmaccos, nmubo mocie
NIEPBOTO M BTOPOTO TOJIYTOJUH B KaXKJIOM M3 3THUX KiaccoB. BTopoi cmoco® — 3To mHTErpamus padot
IIPaKTHKyMa B CHCTEMY JIaDOpaTOpHBIX padoT, KOTOpble MPOBOJATCS B IPOLIECCE M3YUEHUs paszzeia
(temsr). Ilpu 3TomM nox paboTraMu NMpakTUKyMa [MOHUMAETCs CaMOCTOSITENIbHOE MCCIIEOBAHUE, KOTOPOE
IIPOBOJIUTCS [0 PYKOBOJCTBY CBEPHYTOr0, 0000IIEHHOIO BUAA O€3 MOIIAaroBoi HHCTPYKLIUU.

B mporpamme mno ¢usuMke cucTeMa YYEHHYECKOTO OSKCIIEPHMEHTa, J1a0OpaTOpHBIX padoT H
IPAaKTHKyMa NpeACTaBlIeHAa €IUHBIM IepeyHeM. BbIOOp TeMaTUKu JUIsi 3TUX BHJOB YYEHHYECKHX
NPAaKTUYECKHX paboT OCYIIECTBISETCS YYAaCTHHKAMU OOpa30BAaTEIbHOTO IpOIecca HCXOId W3
0CcOOEHHOCTEH MOYpOUYHOTrO IUIAHUPOBAHUS M OCHaIleHus kabuHeTa ¢usuku. [Ipu 3TOM obecneunBaeTcs
OBJNaJiecHue OOYYaIOMIMMHUCS YMEHHUSMHU IMPOBOJIUTH MpPSIMble U KOCBEHHBIE M3MEPEHUS, MCCIIEIOBAHUS
3aBUCUMOCTEH (PHU3MYECKUX BEJIMYUH U IOCTAHOBKY OIBITOB 110 MPOBEPKE MPEAJIOKEHHBIX THIIOTES.

Bosbmioe BHUMaHuE yAESeTCs PEHICHHI0 PAcYETHBIX M KayeCTBEHHBIX 3anad. llpum stom s
pacu€THBIX 3a7a4 MPUOPUTETOM SIBJIAIOTCS 3a/a4M C SIBHO 3a/JlaHHON M HESBHO 3aJaHHOM (hu3nyeckoi
MO/IENTBIO, TIO3BOJISIONINE TPUMEHSTh W3YYeHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjeia
Kypca, TaK M MHTErpupys NPUMEHEHHE 3HAHUM M3 pas3HbIX pas3znenoB. /[ KauecTBEHHBIX 3a/ad
MIPUOPUTETOM SIBJSIFOTCS 33/1aHUSI HAa OOBSICHEHWE/TPEeICKa3aHne MPOTEKaHHs (U3UUECKUX SBICHUN U
IIPOIIECCOB B OKPY’KAIOIIEH KU3HU, TpeOyrolue BbIOOpa PU3NUECKOM MOJIeNN sl CUTYAIlMH MTPAKTUKO-
OPHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBaHusMu PI'OC COO k MaTepHaIbHO-TEXHHYECKOMY OOECHEeUeHHIO
yaeOHOro mporecca Kypc (Gu3uku yriayOia€HHOTO YpOBHS Ha YPOBHE CpPEIHEro OoOIIero o0pa3oBaHUs
JOJDKEH U3y4daTbCs B YCIOBUSX IpeIMETHOro kabuHeta. B kaOuHere (U3MKM JOMKHO OBITH
HeoOxouMoe JaboparopHoe O0OpylOBaHUE JJIsi BHIIOJHEHHUS YKa3aHHBIX B IpOrpaMMe IO (U3HKe
YYECHUUYECKUX OIBITOB, JIAOOPATOPHBIX pabOT M pPabOT MpakTHKyMa, a TakXe JAEeMOHCTPALMOHHOE
o0opyaoBaHUE.

JleMoHCTpalnoHHOe 000pyI0BaHHEe (OPMHUPYETCS] B COOTBETCTBUU C MPUHLUIIOM MHHHUMAJIbHOM
JOCTaTOYHOCTH W O0ECHEeUMBACT IOCTAHOBKY TEPEUMCIICHHBIX B IMpOrpamMMe 1O (DU3HKE KITFOUEBBIX
JEMOHCTpAllMi A7 WCCIENOBAaHUS M3Y4YaeMbIX SIBIEHHUH M  TPOLIECCOB, OMIMPUYECKUX U
(byHIaMEHTAILHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHIH.

JIaGopaTtopHoe 00OpyIOBaHHE JUIsI YUYEHHUECKUX MpPaKTUYeCKHX paboT Qopmupyercs B BuUje
TEMAaTHYECKHX KOMILJIEKTOB M 00ECIeYnBaeTCs B pacd€ére OJHOTO KOMIUIEKTa Ha JIBYX OOYYarOIIUXCH.
TemaTnueckue KOMILIEKTHI J1a0OpaTOpHOro 000pyI0BaHMS JOJDKHBI OBITH MOCTPOSHBI HA KOMIUIEKCHOM
WCTIOJIh30BaHUH aHAIOTOBBIX M MU(MPOBBIX MPHUOOPOB, & TAKKE KOMITBIOTEPHBIX W3MEPHUTEIBHBIX CHCTEM B
BUIe HU(PPOBBIX TAOOPATOPHIA.

OCHOBHBIMU 1IeJIIMU U3Y4YE€HUS (PU3UKHU B 001IEM 00pa30BaHUU SBIISIOTCS:

dbopmMHupoBaHHE HMHTEpeca M CTpeMJICHHS OOYYaloIIMXCS K HAayYHOMY H3YyYEHHMIO TPHPOJIBL,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE IMPEICTaBICHUA O HAYyYHOM METOJE MO3HAaHUS M (OPMHUPOBAHUE HMCCIEIOBATEIHCKOTO
OTHOILICHMSI K OKPY>KAIOLIUM SIBICHUSM;

¢dbopMHpOBaHKHE HAYYHOTO MHPOBO33PEHHSI KaK pe3yJbTaTa M3yueHHUs] OCHOB CTPOCHUS MaTepUH U
(dbyHIaMEHTATBHBIX 3aKOHOB (PU3HKH;

¢dbopmMHupoBaHUE YMEHUI OOBACHATH SIBICHUS C MCIOIb30BaHMEM (PM3NYECKUX 3HAHUN M HAyYHBIX
JI0Ka3aTeNbCTB;



¢dbopMHUpoBaHHE TPEACTABICHUH O poNu (U3UKU JUISL Pa3BUTHS JPYTUX ECTECTBEHHBIX HAyK,
TEXHHUKHU ¥ TEXHOJIOTHil;

pa3BUTHE MPEICTABICHUNA O BO3MOXHBIX cdepax Oyaymied npodeccHoHaIbHON AesATeNbHOCTH,
CBSI3aHHBIX C (PM3UKOM, TOJrOTOBKA K AaJibHEHIIIEeMY OOYUEHHUIO B 3TOM HaIlpaBJICHUU.

JlocTIKeHHEe 3THX IIeNieil oOecreunBaeTcsl peleHueM CIEeAYIONNX 3aad B MPOIecce M3y4YeHHUs
Kypca (U3MKU Ha YPOBHE CpeIHEro o0iero oopa3oBaHus:

npuoOpeTeHne CUCTEMbl 3HAHMK 00 OOMmMX (U3NYECKUX 3aKOHOMEPHOCTSAX, 3aKOHAX, TEOPHSX,
BKJIIOYAsE MEXAaHMKY, MOJEKYJIAPHYIO (HU3UKY, 3JEKTPOJUHAMHKY, KBAHTOBYIO (U3UKY U DIEMEHTHI
acTpo(hu3HKH;

(dhopMUpOBaHNE YMEHHI IPUMEHATh TEOPETUYECKUE 3HAHUS I 00bACHEHUS (PU3UYECKUX SIBICHUN
B IIPUPOJIE U JJISl IPUHATHUS MPAKTUUECKUX PEIICHUN B TIOBCEAHEBHOM KHU3HH;

OCBOEHHUE CIOCOOOB pEelIeHMs PAa3JIMYHBIX 3a7au C SIBHO 33JaHHOM (hHM3MYECKO MOJenblo, 3a1ad,
MOJIPa3yMEBAIOIINX CaMOCTOATEIBHOE CO3aHne (PU3UUECKON MOJIENH, aJIeKBaTHOW YCIOBUSAM 3ajaud, B
TOM YHUCJIE 3a/1a4 MHKEHEPHOT0 XapaKTepa,

NMOHMMaHWe (U3UYECKHMX OCHOB W TPUHIMIIOB JEHCTBHS TEXHHYECKHX YCTPOUCTB U
TEXHOJIOTUYECKHX MPOIECCOB, UX BIUSHUS HA OKPYXKAIOIIYIO CPEY;

OBIIQJICHUE METOJAAMH CaMOCTOSITEJIPHOTO  IUIAHMPOBAaHUS W TPOBEACHUS  (pU3HUECKUX
HKCIIEPUMEHTOB, aHaJIN3a U UHTEepIpeTalud MHPOpPMAINH, ONpeAeNeHUs] TOCTOBEPHOCTH MOIYYSHHOTO
pe3yJibTarta;

CO3/IaHH€ YyCJIOBHM JUIsl Pa3BUTUA YMEHHUH MPOEKTHO-UCCIEIOBATEIbCKOM, TBOPUYECKOM
NeSTeTbHOCTH;

pasBuTHE UHTEepeca K chepaM mpodhecCuoHaNbHOMN e TEeNbHOCTH, CBSI3aHHON ¢ (PU3UKOH.

B coorBerctBun ¢ tpeboBanusmu DPI'OC COO yrinyOnEéHHBIM YpOBEHb HW3YYCHHS Y4eOHOTO
npenMera «®PusnMka» Ha ypoBHE cpenHero oomero oOpa3oBaHHs BbIOMpaeTcs OOYYarOIIMMHUCA,
TUTAHUPYIOIIUMHU TIPOJIOIDKEHUE 00pa30BaHuUs 1O CIENUANTBHOCTAM (PU3UKO-TEXHUYECKOTO TPOQHIIS.

Ha wusyuyenmwe ¢usuku (yrinyOnéHHBIM ypOBEHb) Ha YypPOBHE CpEIHEro o0Iero o0pa3oBaHUA
orBoautcs 340 gacos: B 10 kmacce — 170 gacoB (5 yacoB B Heznento), B 11 kimacce — 170 gacoB (5 yacoB B
HEJIEIIO).

[Ipennaraemplii B mporpaMme Mo (QHU3MKE NepedeHb Ja0OpaTOPHBIX U MPAKTUYECKUX padoT
SBIISICTCA PEKOMEH/I0BAaHHBIM, YYHTENb JeNaeT BBHIOOp MpPOBEAEHUS J1aOOPATOPHBIX pabOT M OMIBITOB C
y4€TOM MHJIMBUIyaJIbHBIX OCOOCHHOCTEN 00y4aroIuXcsl.



COJAEP/KAHUE OBYYEHUA
10 KJTACC

Pazpnen 1. Hayunblii MeTO MO3HAHNUS PUPOBI.

Ousuka — ¢yHIaMeHTallbHasg Hayka o Tmpupoae. HayuHblii MeToA TMO3HAHUS W METOJBI
UCCIIeTOBaHUS (PU3NICCKUX SBIICHUH.

DKCIepuMEHT U TeOpusi B IIpolecce Mo3HaHus npupoibl. Habnonenue u skcnepumMeHT B (PU3UKE.

Crioco0b1 n3Mepenus: pU3MUECKUX BEIMYHMH (aHAIOTOBBIC U IU(PPOBBIE U3MEPUTEIBHBIE TIPUOOPEI,
KOMITBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[orpemHocTr n3MepeHuit pU3MUEcCKuX BeIUYUH (a0COTIOTHASE U OTHOCHUTEIIBbHAS ).

MonenupoBanue (U3NMUECKUX SBICHUN U MPOLIECCOB (MaTepuaibHas TOYKa, aOCOIIOTHO TBEPIOE
T€J0, UJeaJIbHAs )KUJKOCTh, UACANBHBIN a3, ToueuHbli 3apsan). ['unoresa. dusndeckuii 3aK0H, rpaHULIbI
ero npumMeHuMocTtu. dusnyeckas Teopusl.

Ponb 1 MecTo ¢u3uku B pOPMUPOBAHUU COBPEMEHHON HayYHOW KapTHHBI MHUPA, B MPAKTUYECKOU
NEeSATEIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenune cuibl TOKa U HANPSHKEHHUS] B LIETIHA MOCTOSSHHOTO TOKA MPU MOMOIIM AHAJIOTOBBIX U
UG POBBIX H3MEPUTEIHHBIX TPUOOPOB.

3HakoMCTBO ¢ HU(PPoBOil nadopartopueit no ¢usuke. [Ipumepsr u3MepeHus: GU3NIECKUX BETUUHH
IIPU IOMOIIY KOMIBbIOTEPHBIX JaTYUKOB.

Pa3zgen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe aBuxeHue. OTHOCUTENIbHOCTh MEXaHUYECKOTO ABMKeHUsA. Cuctema oTcyéra.

[Ipsimast 1 oOpaTHas 3aa4un MEXaHUKH.

Pannyc-BekTop MaTepuaibHON TOUKH, €r0 IPOEKIIMU Ha OCHU CUCTEMBI KOOpAuHAT. TpaekTopus.

[lepemenienue, CKOpoOCTh (CpeqHSSE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHUE MaTepHUaIbHOM
TOYKH, UX MPOEKIUU HA OCH CUCTEMBI KOOpAUHAT. CII0’KE€HUE TIEPEMEIIEHUN U CIIOKEHHE CKOPOCTEN.

PaBHOMEpHOE W pPAaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JIBUKEHHE. 3aBUCUMOCTb KOOpPJMHAT,
CKOPOCTH, YCKOPEHHUS U IyTH MaTepUabHOU TOYKH OT BPEMEHHU U UX IPaUKH.

CBoOoaHoe majzieHue. Y CKopeHrue CBOOOHOTO majeHus. [[BrkeHue Tenna, OpOIIeHHOTO MO YoM
K FOPU30HTY. 3aBUCHUMOCTb KOOPJAMHAT, CKOPOCTH M YCKOPEHMsI MaT€PUAIbHON TOUYKH OT BPEMEHH U MX
rpadukH.

KpuBonuueliHoe nBukeHue. JIBM)KEHHME MAaTepUAIbHONM TOYKHM IO OKPYKHOCTH. YTIOBas H
nuHelHas ckopocTk. [lepuon n yactora obpamenus. LleHTpocTpemuTenbHoe (HOpMalbHOE), KacaTelIbHOE
(TaHTeHIIMAJIHOE) U MTOJTHOE YCKOPEHHE MaTepHallbHOM TOUYKH.

TexHuuyeckue ycTpoicTBa M TEXHOJOTMUECKHE IHPOIECCHl: CIHUIOMETP, ABM)KEHHE CHApSIOB,
LEMHbIE, IIecTepEHYAThIC M peMEHHBIE TIepe1adt, CKOPOCTHBIE JIN(THI.

Hemoncmpayuu.

Monens cucteMbl 0TCUETA, WILTKOCTPALUs] KHHEMAaTHYECKUX XapaKTEPUCTHK JIBHIKEHUS.

Croco0bI McCaeI0BaHus IBUKEHUM.

Nnmroctpanus npeaenbHoro nepexoaa U N3MepeHue MTHOBEHHON CKOPOCTH.

[IpeobOpazoBanue NBIKEHHI C UCTIOIB30BAHIEM MEXaHH3MOB.

[Tagenuie Ten B BO31yX€ U B Pa3peKEHHOM ITPOCTPAHCTBE.

Habmtoienue aBxeHus Tena, OpoleHHOTo MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

HanpasiieHne ckopocTH IpH IBUKEHUH 110 OKPYKHOCTH.

[IpeobOpazoBanme yriioBoi CKOPOCTH B PEYKTOPE.

CpaBHeHuE nyTel, TPAEKTOPHl, CKOPOCTEH IBUKEHUS OJHOTO U TOTO XK€ TeJla B Pa3HBIX CUCTEMAX
OTCY€Ta.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3yueHne HepaBHOMEPHOTO IBM>KEHUS C LIEJIBIO ONPEAEICHUSI MTHOBEHHOW CKOPOCTH.

N3mepenne ycKOpeHHs IpU MNPSAMOJIMHEHHOM PaBHOYCKOPEHHOM JIBHOKCHMHM I10 HAKJIOHHOMN
IIJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH ITyTH OT BPEMEHH NPU PABHOYCKOPEHHOM JBUKEHHH.



W3mepenne yckopeHHs CBOOOJHOTO TaJeHHs (PEKOMEHJOBAHO WCIOJIb30BaHUE LU(POBOM
nmabopaTopun).

W3yuenune MBMKEHUS Tena, OpOIIEHHOTO TOPU30HTAJIbHO. IIpoBepka THIOTE3bl O MPSIMON
MIPONOPLUMOHAIBHON 3aBUCUMOCTH MEXIY AAIBHOCTHIO MOJIETA M HAYAJIBHOM CKOPOCTBIO TeA.

N3ydenue nBuKeHMs Tejla 110 OKPYKHOCTH € IOCTOSIHHOM 110 MOZYJI0 CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH IIEpUOAa 00paIleHuss KOHUYECKOro MasgTHUKA OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.

[lepBbiii 3axkoH HeroTtona. MHepumanbable cuctembl OTcyéTa. IIpMHIUMII OTHOCUTENIBHOCTH
INanunes. HeunepunanabHble CUCTEMBI OTCUETA (ONPEAETIEHUE, IPUMEDHI).

Macca tena. Cuna. [IpuHIUI cynepno3uiuy Cull.

Bropoii 3akoH HproTOHA 1151 MaTEpUAIBHON TOYKH.

Tpernii 3akoH Hpr0TOHA 1151 MaTepUaabHbBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh IPAaBUTALlMOHHON U MHEPTHOW MacCHhl.

Cuna TsxecTd. 3aBUCUMOCTb YCKOPEHHsSI CBOOOJHOIO MAaJleHUSI OT BBICOTHI HaJ MOBEPXHOCTHIO
IUTAHETHl M OT TeorpauuecKor MUpOThl. JBHKeHne HeOECHBIX Tel U MX CIIyTHHKOB. 3akoHbI Kemepa.
[lepBas kocMHuecKasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, qBUXKyIIErocst ¢ yCKOpEHUEM.

Cuna tpenusi. Cyxoe TpeHue. Cuiia TpeHUS CKOJbXKEHHUS W cuiia TpeHus nokos. Koaddumment
TpeHus. Cuia CONpOTUBIICHUS NPU JABHKEHUU Teja B )KUJIKOCTH WJIM rase, €€ 3aBUCUMOCTb OT CKOPOCTH
OTHOCUTEJILHOTO JABUKEHUSI.

Hasnenue. 'mapocraruueckoe gasieHue. Cuna Apxumena.

TexHuueckue ycTpoMcTBA M TEXHOJOTMYECKHE  IPOLECCHl:  MOALIUIHHUKH, JABUKEHHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

Habnronenne nBrXeHHs Tell B MHEPIMATIbHBIX M HEMHEPIIUATBHBIX CUCTEMaX OTCUETA.

[IpuHUUIT OTHOCUTENBHOCTH.

Kauenue nByx HMIMHAPOB WK LIApOB Pa3HOM Macchl C OJUHAKOBBIM YCKOPEHHEM OTHOCHUTENIBHO
HEWHEPLHUAIbHON CUCTEMBbI OTCUETA.

CpaBHeHHE paBHOJEUCTBYIOIIEH MPUIIOKEHHBIX K TEJIy CUJI C IPOU3BEACHUEM MAcChl Tejla Ha €ro
YCKOPEHHE B MHEPLIMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cuJil, BO3HUKAIOLIUX B PE3yJIbTaTe B3aUMOJICHCTBUS TEll.

N3mepenne macce 1o B3auMOJIEHCTBUIO.

HesecomocTs.

Bec tena nmpu ycKOpeHHOM NOIBbEME U MAJICHUU.

[HenTpoOE)KHBIE MEXaHU3MBI.

CpaBHeHME CHUIT TPEHUS TTOKOSI, KAYEHUS U CKOJIbKECHHUS.

Yuenuueckuit sxcnepumenm, naéopamopnuvie pabomul, npaKkmuxym.

N3mepenue paBHOACHUCTBYIOIICH CUJI PU ABMKEHUU OpycKa 1O HAKJIOHHOM IITOCKOCTH.

[IpoBepka runores3bl 0 HE3aBUCUMOCTH BPEMEHHM JIBHXKEHUSI OpycKa MO HAaKJIOHHOW IMJIOCKOCTH Ha
3aJIaHHOE PacCTOSTHUE OT €r0 MacChl.

HccnenoBanmne 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIINX B IPYKMHE U PE3MHOBOM 00pasiie, OT
ux gepopmanuu.

N3ydeHnue nBuKEHHS CUCTEMBI TeJ, CBA3aHHBIX HUTHIO, IEPEKUHYTON yepe3 JETKuil OJI0K.

N3mepenne koddduiiieHTa TpeHUs 0 BEIMUUHE YTI0BOro ko3 duiuenra 3aBucuMoctu Fry(N).

UccnenoBanmne nBHXeHUs Opycka MO HAKIOHHOW IJIOCKOCTH C MepeMeHHBIM Kod(hduireHTom
TpPEHUS.

W3ydenue nBukeHUs rpy3a Ha Baly C TPEHHEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomoTHO TBEpI0E Teno. [locTynarensHOe M BpanaTenbHOE ABMKEHHUE TBEPAOTO Tena. MOMEHT
CHJIBl OTHOCHUTENBHO ocu BpamieHus. [lnedo cuibl. CrnokeHHe Cuil, MPUIIOKEHHBIX K TBEPAOMY Tely.
LlenTp TsKECTH TETA.

YcnoBust paBHOBeCUs TBEPAOIO Tea.

YcroitunBoe, HEYCTOMYHNBOE, OE3pa3InYHOE PABHOBECHE.

TexHudeckue yCTpPOMCTBA U TEXHOJIOTMYECKHE IPOLIECCHI: KPOHIUTEHH, CTPOUTENBbHBIM KpaH,
peméTyarbie KOHCTPYKIUU.



Jemoncmpayuu.

VYcnoBus paBHOBECHS.

Bunel paBHOBecHS.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npaKmMuKym.

HccnenoBanue ycnoBuid paBHOBECHS TBEPAOTO TEIA, UMEIOLIETO OCh BPALLICHUS.

KoHcTpyrpoBanue KpOHIITEHHOB U PACUET CUIT YIIPYTOCTH.

N3yuenune yCcTOWYMBOCTH TBEPAOTO TEJIA, UMEIOILIETO ILIOIIAb OIIOPHI.

Tema 4. 3akonwvl coxpanenus 6 mexanuxe.

NMnynsc MaTepuaJbHOM TOYKM, CHUCTEMBl MaTepUaJbHBIX TouYeK. LleHTp Macc cucremsl
MarepuaibHbIX TOueK. Teopema 0 JBUKEHUH LIEHTpa Macc.

NMiynsc cuitbl M1 M13MEHEHHUE UMITYJIbCA Tela.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBHXKEHUE.

MomeHT umnynbca MarepuanbHOM ToukH. [IpencraBieHue o COXpaHEHHMM MOMEHTa MMITYJbCa B
LEHTPAJIbHBIX MOJISX.

PaGora cunbpl Ha MaloM W Ha KOHEYHOM mepemelnieHud. ['paduueckoe mpencraBieHue padOTHI
CHJIBL.

MoOIIHOCTD CHIIBI.

Kunernueckass sHeprusi matepuanbHOi TOUkH. TeopeMa 00 M3MEHEHMM KMHETHUYECKON SHEPrUU
MarepuaibHON TOUKH.

[ToTrenumanpHple 1 HENOTEHIMANbHbIE CUIIbL. [loTeHnManbHas sHeprus. [loTeHnumanbHas >Heprus
ynpyro nedopMUpoOBaHHOM MpyxuHbL. [loTeHIManbHas 3HepPrus Tela B OJHOPOAHOM TPaBUTALIMOHHOM
nosie. [loTeHnmanbHas sHEprus Tesia B TPaBUTALMOHHOM I10JI€ OJIHOPOAHOIO 11apa (BHYTpU U BHE I1apa).
Bropas kocMuueckas ckopocTb. TpeThsi KOCMUYECKAs] CKOPOCTb.

CBs3b pabOTHI HEMOTEHIUAIBHBIX CHJI C U3MEHEHHEM MEXaHHUUECKOW SHEPTHH CUCTEMBI Tel. 3aKOH
COXpaHEHUsI MEXaHUYECKON IHEPTHUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHMUS.

VYpaBHenue bepHymaum nan8  MACANbHOM JKMIAKOCTH Kak CIEICTBUE 3aKOHA COXPAHEHUS
MEXaHUYECKON IHEPTUU.

TexHudeckue yCTpPOHMCTBA U TEXHOJIOTMYECKHUE IIPOLECCHI: JIBUKEHHME DPAKET, BOJOMET, KOIIED,
MPYXUHHBIN TUCTOJET, THPOCKOT, (PUT'YpHOE KaTaHUE Ha KOHbKAX.

Jemoncmpayuu.

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

H3MepeHre MOIITHOCTHU CHUJIBI.

V3MeHeHMe sHepruu Teja MpU COBEPILIEHUH PadOThI.

B3anMHBIE IpeBpallleHNUs] KHHETUYECKON M IMOTEHIUAIBHON SHEPrUil PHU JEHUCTBUU HA TEJIO CHIIBI
TS’KECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHepTUH TIPU CBOOOTHOM TaJICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuxKym.

N3mepenne nmnyibca Teaa o TOpMO3HOMY ITYTH.

W3mepeHue cuibl TATH, CKOPOCTH MOJIEINHU SIIEKTPOMOOUIIS U MOIITHOCTH CHIIBI TATH.

CpaBHEHME U3MEHEHHSI MMITYJIbCA TEJNAa C UMITYJIbCOM CHIIBIL.

HccnenoBanue coxpaHeHUs UMITYJIbCA IIPU YIPYTOM B3aUMOAECHCTBUH.

N3mepenne KNHEeTHYECKON SHEPTUH TeJla IO TOPMO3HOMY ITyTH.

CpaBHeHHE U3MEHEHUS MOTEHLIMAIBHOM SHEPTUHU MPY>KUHBI C pabOTOM CUIIBI TPEHHUS.

Omnpenenenre pabOThI CHIIbI TPEHUS P JABMXKEHUU TeJla TI0 HAaKJIOHHOM MIIOCKOCTH.

Pa3nea 3. MosekynsipHast pu3nKa ¥ TEePMOAUHAMHUKA.

Tema 1. Ocnogbl MONEKYNAPHO-KUHEMUYUECKOU Meopul.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYIsipHO-KHMHeTH4Yeckoil Teopun (MKT), ux onbiTHOe 00OCHOBaHUE.
Hubdysus. bpoyHoBckoe aBmkeHHEe. XapaKTep IABWIKEHWUS W B3aWMMOJECHCTBHSI YACTHI[ BEHIECTBA.
Mopnenu cTpoeHUs Ta30B, KHUJIKOCTEH U TBEPABIX TNl U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITHX
Mozeneid. Macca u pazmepsl Mosiekyi (atomoB). KomnuectBo Bemectsa. [loctosaras ABorapo.

TemnoBoe paBHoBecue. Temmneparypa u ciocoOsl e€ n3mepenus. [lkana temneparyp Llenbcus.



Mopenb ua€anbHOTO Tra3a B MOJEKYJISIPHO-KMHETHYECKON TEOpPUHM: YaCTUIIBI Ta3a JIBHXKYTCS
Xa0THYECKHU U HE B3aUMOJEHCTBYIOT APYT C IPYTOM.

I'a3oBbie 3akoHBI. YpaBHeHHEe MenzaeneeBa—Knanelipona. AOcomoTHas Temreparypa (IIKaia
temneparyp Kenbsuna). 3akon [lansrona. M3ompoiiecchl B ueaqbHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe rnpencTaBieHHe U30MPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3b MEXAYy JaBJIICHHUEM M CpPEAHEH KHUHETHUYECKOW HHEprued IOCTyHaTelbHOTO TEIIOBOrO
JBUOKEHMSI MOJIEKYJ WJEAJIbHOIO Tra3a (OCHOBHOE YpPaBHEHHE MOJEKYJISIPHO-KUHETUYECKOH TEOpUH
UJealbHOTO rasa).

CBsi3b aOCOJIOTHOW TEMIEPATypbl TEPMOJUHAMUYCCKOW CHCTEMBI CO CpPEIHEH KHHETUYEeCKOU
SHEpTUel MOCTyNaTeIbHOrO TEIIOBOTO ABUKEHUS €€ YaCTHII.

TexHuueckue yCTPOHCTBA W TEXHOJOTMYECKHE NPOIECCHl: TEPMOMETp, OapoMeTp, MOydyeHHe
HaHOMaTEepHaJIOB.

Jemoncmpayuu.

Mopenu 1BUKEHHUS YaCTHULl BELLECTBA.

Mopaenb OpOyHOBCKOTO JIBUKEHHUSL.

Buneoponuk ¢ 3anuceio pearibHOro OpOYHOBCKOTO JIBUYKEHUSI.

Huddyzus sxuarocTei.

Mopgaens onbiTa [lTepHa.

[IpuTsikeHne MOJEKYII.

Mojenu KpUCTAINTAYECKUX PEIIETOK.

Habnronenune u ncciiegoBaHne H30IpOIECCOB.

Yuenuueckuii sxkcnepumenm, nadopamopusvie padbomol, nPAKMUKyM.

HccnenoBanue npoiiecca yCTaHOBJIEHMSI TEMJIOBOIO PAaBHOBECHS NP TEINIOOOMEHE MEKY ropsyeit
U XOJIOHOU BOIOH.

W3yuenne  M30TEPMHYECKOTO  Mpomecca  (PEeKOMEHJOBAHO  HCIONb30BaHHE  HU(POBOMA
1abopaToOpUN).

N3ydenune n30XopHOTO mpouecca.

N3yuenune n3o6apHoro mnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSHUS.

Tema 2. Tepmoounamuka. Tennoevie mamunol.

Tepmonunamuueckass (TJ]) cucrema. 3amaHue BHEMIHMX YCIOBHM I TEpMOJMHAMUYECKOU
cucTeMbl. BHellHue U BHyTpeHHUE napaMeTphl. [lapameTpbl TepMOIMHAMUYECKON CUCTEMBI KaK CpeIHUE
3HAYEHUS BEJIMYUH, ONUCHIBAIONINX €€ COCTOSTHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano tepMmoguHaMuku. CamMONpOU3BOJIbHAS —pellakcalusi TEepMOAMHAMUYECKON
CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopenb uaeanbHOro raza B TEPMOJUMHAMUKE — CHUCTEMa YpaBHEHHUW: ypaBHeHUE MeHneneeBa—
Kitaneiipona u BbIpakeHHME Uil BHYTPEHHEW DHEPTUU. Y CIOBHs MPUMEHUMOCTH 3TOM MOJEIU: HU3Kas
KOHIIEHTpallKs YacTHUll, BBICOKHE TEeMIIepaTypbl. BeIpakeHue [jisi BHYTPEHHEW SHEPruu OJHOATOMHOIO
MJICaTBHOTO Tasa.

KBa3ucraTnueckue u HECTaTUYECKHUE MPOLIECCHI.

OnemeHTapHas pabora B TepMojauMHaMuke. Boruncnenue pabotel mo rpaduky mpouecca Ha pV-
JarpaMme.

Tennonepenaua kak cnoco® W3MEHEHUs] BHYTPEHHEN SHEPrUu TEPMOJIMHAMUYECKONH CUCTEMBI Oe3
coBepiieHus paboThl. KOHBEKIHS, TEMIONPOBOAHOCTD, U3ITyYSHHE.

KomnuectBo Temnorel. Temno€MKOCTh Tena. YaenbHas W MOJIApHAs TEIUIOEMKOCTH BEHIECTBA.
VpaBHenue Mailepa. YnaenbHas TEIUIOTa CropaHWs TOIUIMBA. Pacu€r KoiM4yecTBa TEIUIOTHI IPU
teronepenaye. [lonstue 06 agnabaTHOM Tporiecce.

[TepBsiii 3ak0H TepMOaUHAMUKU. BHyTpeHHsist sHeprus. KomudyecTBo TEIIoTH U paboTa Kak Mephl
M3MEHEHUs] BHYTPEHHEN SHEPIrUU TEPMOJANHAMUYECKON CUCTEMBI.

Bropoli 3akoH TEepMOIMHAMHUKU JAJI1 PAaBHOBECHBIX IMPOLIECCOB: YEpPE3 3aJaHHOE PABHOBECHOE
COCTOSIHME TEPMOJUHAMHYECKONM CHCTEMbl MPOXOAWUT €AMHCTBEHHas anuabarta. AOCOIIOTHAA
TeMmIeparypa.

BTtopoii 3ak0H TepMOAMHAMUKH I HEPAaBHOBECHBIX IPOLECCOB: HEBO3MOXKHO IEpeaaTh TEIUIOTY
oT Oonee XonogHOro Tena K Oornee Harperomy Oe3 kommeHcaruu (Kimaysuyc). HeoOGparumocThb
MIPUPOJIHBIX MTPOLIECCOB.



[Ipunuune! aeiictBus Ternossix MamuH. KIT/.

MaxkcumansHoe 3Hauenue KII1. [{ukn Kapho.

DKOJIOTHYECKUE AaCTEKThl HCIOJIb30BAHUS TEIUIOBbIX JBUraTeneil. TemioBoe 3arpsi3sHEHHE
OKPY’KaIOILEH CPEbl.

TexHuueckue YCTpOHMCTBA W TEXHOJOTMYECKHME TMPOLECCHl: XOJIOAWIbHUK, KOHAMIIMOHED,
IU3eIbHBIA M KapOIOPAaTOPHBIN JBUTATENy, MapoBas TypOHHA, MOJIyY€HHE CBEPXHU3KHUX TeMIlepaTyp,
YTWIM3ALUS ~ «TEIUIOBBIX»  OTXOJOB C  HCIOJb30BAHMEM  TEIJIOBOTO  HAcoca,  yTHIM3aLUA
OMOOPraHNYECKOro TOIJIMBA JIJIs1 BRIPAOOTKU «TETIJIOBOM» U ANEKTPOIHEPIHHU.

Jemoncmpayuu.

N3menenue TemnepaTypsl IpU ainadaTHuECKOM PacCIIMPEHUH.

Bo3nymHoe oruuso.

CpaBHEHME YIENbHBIX TEIIOEMKOCTEN BEIIECTB.

CrniocoObl U3MEHEHNS BHYTPEHHEN 3HEPTHH.

HccnenoBanue aquabaTHOro mporecca.

KommnbrorepHbie MOIEH TETUIOBBIX JIBUTATENICH.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npAKMUKyMm.

N3mepenue yaenbHOU TeIIOEMKOCTH.

HccnepoBanue npouecca OCThIBaHUS BELIECTBA.

NccnenoBanue aguadaTHoro mpouecca.

N3yueHne B3aMMOCBSI3U 3HEPIUU MEKMOJIEKYJIIPHOIO B3aUMOJEHCTBUS U TEMIIEpaTypbl KUIIEHUS
KUJIKOCTEH.

Tema 3. Azpezamnvie cocmoanusn eeuwiecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u KoHeHCanus. VicnapeHne u KutieHue. Y IelibHas TEIUIoTa mapooopa3oBaHusl.

Hacpiiennsle 1 HeHachlllleHHbIE Tapbl. KauecTBeHHass 3aBUCUMOCTh IUIOTHOCTH W JaBJICHUS
HACBIIIEHHOTO TIapa OT TeMIIepPaTypbl, KX HE3aBHCUMOCTh OT 00bhEMA HACBIIMIEHHOTO Mapa. 3aBUCHMOCTh
TEMIIepaTypbl KUIIEHUS OT JABJIEHUS B )KUJKOCTH.

BrnaxHocTs Bo3ayxa. AGCOIIOTHAS M OTHOCUTEIbHAS BIIAXKHOCTb.

Teépmoe Ttemo. Kpucrammmueckue u amopdHble Tena. AHU3Z0TPONHUS CBOMCTB KpPUCTAIIOB.
[TnaBnenue u KpucramumMsanus. Y aesibHas TerioTa miasienus. Cyoaumanus.

Hedopmaruun tBEpHoro tena. Pactsokenue un cxarue. Casur. Monyns FOnra. Ilpenen ynpyrux
nedopmariuii.

TemnmoBoe pacmupeHue >XHUIKOCTEH M TBEPABIX Tel, OOBEMHOE U IJIMHEHHOE pacIIUpeHHe.
AHrapMOHHM3M TEIUIOBBIX KOJICOAHWN YAaCTHI] BEIIECTBA KaK MPUYMHA TEIUIOBOTO pacIIMpeHus Tena (Ha
KaueCTBEHHOM YpPOBHE).

[IpeoOpa3oBanue sHEPrUM B Pa30BbIX Eepexoax.

VYpaBHeHHE TEMIOBOTO OanaHca.

[ToBepxHocTHOE HaTspKeHHE. KOadPuimeHT moBepXHOCTHOTO HATshKeHMs. KanusipHbie sSIBICHUS.
JlaBiieHre o UCKPUBJIEHHON TOBEPXHOCTHIO xkuaAKocTH. Dopmyia Jlamaca.

TexHu4ecKne yCTpOMCTBA M TEXHOJIOTHYECKHE MPOIECCHI: >KHAKHE KPUCTAJUIbI, COBPEMEHHBIE
MaTrepHuabl.

Hemoncmpayuu.

TeruoBoe paciupeHue.

CBolicTBa HaCBIIIEHHBIX apOB.

Kunenue. Kunenue npu noHM>XKEHHOM JJaBJICHUU.

N3mepenne critbl TOBEPXHOCTHOTO HATSKEHUSI.

OMBITHI ¢ MBUIBHBIMHU TJIEHKAMH.

CmauuBanue.

Kanunnsapuseie siBinenus.

Monaeny HEHEIOTOHOBCKOH YKUJIKOCTH.

CriocoObl U3MepeHus BIaXKHOCTH.

HccnenoBanue HarpeBaHus U IUIABJIICHUS KPUCTAIIMYECKOTO BEILIECTBA.

Bunst nedopmaruii.

Hab6mronenne mansix aedopmaruii.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3ydeHue 3akOHOMEPHOCTEN UCTIAPEHUS] )KUIKOCTEH.



N3Mepenune yienpHON TEIUIOTHI IIJIABJICHHUS JIbJA.

N3ydeHue cBOMCTB HACHIIICHHBIX MTAPOB.

W3mepenune abCOMIOTHOM BIQXKHOCTH BO3/1yXa M OIICHKA MAcChl MapoB B IIOMEIEHUH.

N3mepenue ko3P uirieHTa moBepXHOCTHOTO HATSKEHUSI.

N3mepenue moayns FOHra.

Hccnenoanue 3aBucUMOCTH AeQopMalii pe3nHOBOro 00pasiia OT MPHIOKEHHOMN K HEMY CHIIBI.

Paznen 4. DaekTpoanHaMuka.

Tema 1. Dnexmpuueckoe noe.

OnexTpuzanus TeJl U €€ MPOsBICHUA. DJIEKTPUUECKUN 3apal. J(Ba BuAA 3JIEKTPUUECKUX 3apsOB.
[IpoBOOHUKHN, JUAIEKTPUKA U TOJYNPOBOJAHUKH. JEMEHTApHBIM SJICKTPUYECKUN 3apsan. 3aKoH
COXpaHEHUs IEKTPUIECKOr0 3apsia.

B3aunmoneiictue 3apsanoB. Toueunsie 3apsaabl. 3akoH KyoHa.

Onextpuueckoe nojie. Ero aelictBue Ha 3J€KTPUUECKUE 3apsbl.

Hanpsioxkéanocts anextpuueckoro nosst. [Ipo6usiit 3apsan. JIunum HanpskEHHOCTH IEKTPUYECKOTO
noJi. OAHOPOJHOE IEKTPUUYECKOE TTO0JIE.

[loTeHManbHOCTh  3JIEKTPOCTATUYECKOTO 1Moyisd. Pa3HOCTP NOTEHIMAIOB W HaIpsKEHUE.
[ToTeHunanpHas 3HEprust 3apsaja B IEKTpOCTaTUYECKOM Mosie. [loTeHnman 31eKkTpocTaTu4ecKoro mossl.
CBsi3p HampsHKEHHOCTH TMOJIA M PA3HOCTH TMOTEHIMAIOB [UIsl AJIEKTPOCTATUYECKOro Mol  (Kak
OJIHOPOJ/IHOTO, TAK U HEOJTHOPOJHOI0).

[IpuHUMI Cyneprno3uuu 3JIEKTPUUECKUX MOIEH.

[Tone Toyeunoro 3apsiga. [lone paBHOMEpHO 3apsHKeHHOM cdepsl. [loe paBHOMEPHO 3apsKEHHOTO
nmo o0bémy mapa. [lone paBHOMEpHO 3apsDKEHHON OeCKOHEYHOW IUIOCKOCTH. KapTuHbl JIHHMIMA
HaNpspKEHHOCTH ATUX MOJIEN M SKBUIIOTEHIIUAIBHBIX TIOBEPXHOCTEH.

[IpoBOIHMKY B 3EKTPOCTATUUECKOM I0JI€. Y CIIOBUE PABHOBECUS 3apsI0B.

JIMBIIEKTPUKHU B DJIEKTPOCTaTUYECKOM IToJIe. J{nanekTpruyeckas IpOHUI[aeMOCTh BELIECTBA.

Konnencarop. D1eKTpoEMKOCTh KOHAEHCATOPA. DNEKTPOEMKOCTh IJIOCKOIO KOHJIEHCATOPA.

[TapamrensHOE coeqnHeHnE KOHIeHcaTopoB. [lociaenoBarenbHOe COeIMHEHNE KOHIEHCATOPOB.

OHeprus 3apsHKEHHOI0 KOHAECHCATOopa.

JIBr>KeHuUE 3apsiKEHHOM YacTHUIIBI B OJJTHOPOJHOM 3JIEKTPUYECKOM TI0JIE.

TexHnueckue ycTpoWCTBA M TEXHOJIOTMUECKHE IIPOLIECCHI:  DIIEKTPOCKOI,  3JIEKTPOMETD,
AJIEKTPOCTATUYECKAs 3alUTa, 3a3eMJIEHUE DJIEKTPOIIPUOOPOB, KOHAEHCATOpHI, reHepaTop Ban ne I'paada.

Jemoncmpayuu.

Y CTpOUCTBO U MPUHIUIT ACUCTBUS IEKTPOMETPA.

DNEKTPUUECKOE M0JI€ 3apsyKEHHBIX IIAPHKOB.

DNEeKTpUUECKOE MOJIe IBYX 3apSKEHHBIX IJIACTHH.

Mogens snekTpocTatuueckoro reueparopa (Ban ne ['paada).

[IpoBOIHHKY B IEKTPUUECKOM IOJIE.

DnexTpocTaTUuecKas 3aluTa.

YCTpolcTBO M IEMCTBHE KOHAEHCATOPA MTOCTOSSHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTB IEKTPOEMKOCTH INIOCKOT0 KOHJIEHCATOpa OT IJIOLIAAN IUIACTHH, PACCTOSHUS MEKIY
HUMU U TUIJIEKTPUYECKON TPOHUIIAEMOCTH.

OHeprus MEeKTPUYECKOTO MOJISI 3apsyKEHHOTO0 KOHEHCATOPA.

3apsika ¥ pas3psiika KOHIEHCATOpa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadopamopnuie pabomaol, npaKmuxKym.

OneHka cul B3aUMOJEHCTBHS 3apsKEHHBIX Tell.

HaGmtonenue mnpeBpalieHHsl >HEPTUU  3apsDKEHHOTO KOHJAEHCATOpa B DHEPrUI0  U3Iy4YEeHHUs
CBETOAMO/1A.

N3ydyeHne nmpoTekaHus TOKa B LIETIH, COJEPIKaIed KOHAEHCAaTOoP.

Pacnipenienienrie pa3HOCTH MOTEHLMATIOB (HANpPSDKEHUS) MPU TOCIEA0BATEIbHOM COEIUHEHHUU
KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PEZUCTOP.

Tema 2. Ilocmoannwlil 3neKmpuyecKuil mokx.

Cuita Toka. ITocTOSAHHBIN TOK.

VYcnoBus cylecTBOBaHUS TOCTOSTHHOTO 3JIEKTPUUEcKOro Toka. Mcrounuku Toka. Hanpsokenune U n
SJC é.



3akoH OMa it y4acTKa LIETH.

DNEeKTpUYECKOe COMPOTUBIIEHNE. 3ABUCUMOCTh CONPOTUBIIEHUSI OJHOPOJHOIO MPOBOJHMKA OT €r0
JUTMHBI Y TUIOLAU TIOTIEPEYHOr0 CEUECHUsI. Y IeTIbHOE COMTPOTUBIICHUE BEIIECTBA.

[locnenoBarenpHOE,  HapajjiebHOE,  CMEIIAHHOE  COEJUHEHUE  MPOBOJHMKOB.  Pacuér
pa3BeTBIEHHBIX MEeKTpHuecKux nenei. [Ipasuna Kupxroda.

Pabota snekTpuueckoro Toka. 3akon xoyns—JIenma.

MOMIHOCTD 3AEKTPUUYECKOTO TOKA. TerioBast MOLUTHOCTb, BhIJIETsiEMast Ha PE3UCTOPE.

OJIC u BHYTpEeHHEE CONpPOTHBICHHWE HCTOYHHMKA TOKa. 3akoH OMa s TOJHOW (3aMKHYTOM)
BJIEKTPUYECKOM LenH. MOIIHOCTh UCTOYHUKA TOKa. KOpOoTKOE 3aMbIKaHKE.

KonzeHcarop B ienu nocTOSIHHOTO TOKa.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKUE IMPOLIECCHl: aMIIEPMETP, BOJBTMETP, PEocTarT,
CYETUHMK JIEKTPUUECKON SHEPTUH.

Jemoncmpayuu.

N3mepenue cuiibl TOKa U HaAPSHKEHUS.

HccnegoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAMpPSKEHUS IJI1 PE3UCTOpA, JIAMITBI HaKaJIMBaHUS U
CBETOAMO/1A.

3aBUCHMOCTh CONPOTUBIICHUS IJIMHIPUYECKUX MPOBOJHUKOB OT JUIMHBI, TUIOMIAIN TOTIEPEYHOTO
CEYEHMS U MaTepHaa.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT COITPOTUBIICHUS MPU TTOCTOSTHHOM HaIPSIKEHUU.

[Ipsmoe wu3mepenue DJIC. KopoTkoe 3ambplkaHHWE TaJlbBAHUYECKOIO 7JJIEMEHTa M OLIEHKa
BHYTPEHHETO COTPOTUBIICHHUS.

Crioco0ObI coeTMHEHUST ICTOYHUKOB ToKa, DJIC Oarapei.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXKIY MOJFOCAMU UCTOYHHMKA TOKA OT CHJIBI TOKA B IEIH.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npaKMUKym.

HccnenoBanue cMeaHHOTO COETMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro COnpoTUBICHUS TPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HANPSHKCHUS JIS JIaMITbl HAaKaJTUBaHUS.

YBenuueHue npesenna u3MepeHus amrnepMeTpa (BoIbTMETpa).

N3mepenne 3/1C 1 BHYTpEHHETO COMPOTUBIICHUS HCTOYHUKA TOKA.

UccnenoBanue 3aBucumoct O/IC ranbBaHUYECKOrO 3JEMEHTAa OT BPEMEHM IIPU KOPOTKOM
3aMBIKaHUU.

HccnegoBanue pa3HOCTH MOTEHIUAIOB MEXAY MOJIKOCAMU UCTOYHUKA TOKA OT CHJIBI TOKA B LEIH.

HccnenoBanue 3aBUCMMOCTH MOJIE3HONW MOIITHOCTHA UCTOYHHUKA TOKA OT CHUJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

DneKkTpuyeckas TPOBOJUMOCTh PA3JIUYHBIX BEHIECTB. OJIEKTPOHHAS MPOBOAUMOCTH TBEPABIX
METaJUIOB. 3aBUCUMOCTb CONIPOTUBIICHUS] METAJIIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DneKTpUuYecKuii TOK B Bakyyme. CBONCTBA AIIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs: U MPUMECHAS MPOBOJUMOCTh TOTYIPOBOAHUKOB. CBoiicTBa p—N-
nepexoja. [lomympoBogHUKOBBIE TPUOOPHI.

DNEKTPUYECKUM TOK B AJIEKTPOJUTAX. DJIEKTPOIUTHUUECKAS JUCCOLMAIMUSA. DJIEKTPOJIU3. 3aKOHBI
®Dapazes U1 HIEKTPOIN3A.

DnekTpuyeckuil TOK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSITENIbHBIN pa3psii. Pa3nuyHbie TUIIBI
CaMOCTOATENIBHOTO pa3psana. Monuus. [1na3zma.

TexHuueckue ycTpoiiCTBa M MPAKTUUECKOE MPUMEHEHHUE: Ta3opa3psiiHbIE JIAMIbl, 3JIEKTPOHHO-
JTydeBasi TpyOKa, TOYITPOBOTHUKOBBIE MPUOOPHI: U0, TPAH3UCTOP, POTOANO I, CBETOANO/ I, TAIbBAHUKA,
paduHUpPOBaHUE MENIU, BHIIIABKA aTFOMUHUS, DJIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCHMOCTbH CONPOTUBIICHUS METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 31EKTPOIUTOB.

3akoHbl anekTponnsza Dapases.

HckpoBoii pa3psia 1 NpOBOJUMOCTh BO3/1yXa.

CpaBHeHME NPOBOAUMOCTH METAJIJIOB U MOTYIPOBOAHUKOB.

OnHOCTOPOHHSS TPOBOAUMOCTD AUOJIA.

Yuenuueckuii skcnepumenm, nabopamopusvie padomovt, nPAKMUKYM.

Ha6mronenue snexrposusa.



W3mepenue 3apsia OHOBAJICHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH CONPOTUBIICHUS TEPMOPE3UCTOPA OT TEMIIEPATYPBHI.

CHsTHE BOJIbT-aMIIEPHOM XapaKTEPUCTHKH TUOA.

Du3nYeCKHil MPAKTUKYM.

CriocoObl  m3MepeHHs] (U3MUECKUX BEIUYMH C HCIOJIb30BAaHHUEM AaHAJIOTOBBIX M IHU(POBBIX
U3MEPUTENBHBIX NMPUOOPOB U KOMIBIOTEPHBIX IATYMKOBBIX CHCTEM. AOCONIOTHBIE U OTHOCUTEIbHbBIE
MOTPEUIHOCTH U3MepeHuil pusnueckux BennynH. O1eHKa IpaHuIl HOTPEIIHOCTEH.

IIpoBeneHne KOCBEHHBIX W3MEPEHUH, MCCIEJOBAHUN 3aBUCUMOCTEH (PU3MUECKUX BEIUYUH,
IpOBEpKAa TPEAJIOKEHHBIX THUMNOTe3 (BBIOOp M3 pPabOT, ONHCAHHBIX B TEMATUYECKUX pasJenax
«YYeHNYeCKUH IKCIIEPUMEHT, J1Ja0OpaTOpHbIE pabOThI, IPAKTUKYM).

Me:knpeaMeTHbIE CBSI3HU.

N3yuenne kypca ¢usuku yriyonéHHoro ypoBHs B 10 kiacce OCYLIECTBISIETCS C  Y4ETOM
COJIePIKATEIBHBIX MEXKIIPEIMETHBIX CBA3€H C KypcaMu MaTeMaTUKH, OMOJIOTHUH, XUMHUH, reorpaduu u
TEXHOJIOTUH.

Meosicnpeomemnvie nOHAMUA, C6A3AHHbLE C U3YUEHUEM MEMOO06 HAYYHO20 NOZHAHUA: SBIICHHE,
Hay4HbIl (QakT, rumnoresa, (Qu3MuUecKas BeJIWYMHA, 3aKOH, TEOpHUs, HAONIOJIEHHE, HKCIEPUMEHT,
MOJICIIMPOBAaHUE, MOJIENb, U3MEPEHHUE, TOTPEUTHOCTH M3MEPEHHN, U3MEPUTEIIbHBIE MPHOOPHI, HUppOBast
nabopaTopus.

Mamemamuka: pemieHne cucTeMbl ypaBHeHui. JIuneitHas QyHkmus, mapabona, rumnepOorna, Ux
rpaduku 1 cBoiictBa. Tpuronomerpuyeckue QyHKIMU: CUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO. BEKTOPHI M MX MPOEKIMU HAa OCH KOOPIMHAT, CJIOKEHHE BEKTOPOB.

Buonozua: mexaHnyeckoe ABMKEHHE B JKUBOW npupoje, 1up¢ysus, 0CMOC, TEII000OMEH KUBBIX
OpPTaHU3MOB, TEIJIOBOE 3arpsi3HEHUE OKPYKAIOIMICH Cpellbl, YTHIN3aUs OMOOPTaHUYECKOTO TOIUTHBA IS
BBIPAOOTKH «TEMJIOBOI» M 3JIEKTPOIHEPIHH, MOBEPXHOCTHOE HATSIKEHUE U KaNWIUISPHBIEC SIBICHUS B
MPUPOJIE, HIIEKTPUUYECKHE SBJICHUS B )KUBOI MPHPO/IE.

Xumua: JUCKPETHOE CTPOCHHME BEIIECTBA, CTPOCHME aTOMOB M MOJEKYJ, MOJb BEILIECTBa,
MOJISIpHAsi Macca, MOJydeHne HaHOMATEepHAaJIOB, TETUIOBBIE CBOWCTBA TBEPIBIX TN, KUAKOCTEH W Ta30B,
KHUJIKHUE KPHUCTAIbl, OJJIGKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJIMTHYECKAs JUCCOLMALUS,
rajJbBaHMKa, YIEKTPOHHAS MUKPOCKOTIHS.

TI'eozpaghua: BnaxxHoCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozusa: npeoOpa3oBaHHE IBIKEHUH C WCIIOJB30BAaHMEM MEXaHU3MOB, YYET CyXOro H
KHMJIKOTO TPEHUS B TEXHHUKE, CTAaTUYECKHE KOHCTPYKIMM (KPOHIUTEHH, pemérdaThleé KOHCTPYKIMH),
WCTIOJIh30BaHUE 3aKOHOB COXPAHEHUS MEXaHHKH B TEXHUKE (TMPOCKOI, BOAOMET M JIPYTHE), IBUTATENb
BHYTPEHHEI0 CropaHusi, mapoBas TypOHMHA, OBITOBOM XOJOAMJIBHUK, KOHIMIIMOHEP, TEXHOJIOTUU
MOJTyYeHHUsT COBPEMEHHBIX MaTepHajoB, B TOM YHCJIE HAaHOMAaTepUAIIOB, W HAHOTEXHOJOTHH,
3JIEKTpOCTaTUYECKast 3alIuTa, 3a3eMJIeHHe 3JIEKTPONpUOOPOB, ra3opaspsHble JIaMITbI,
MIOJTYTTPOBOTHUKOBBIE IPUOOPHI, TaJIbBAaHHUKA.

11 KJIACC

Pasznea 4. diekTpoauHaMuKa.

Tema 4. Maznummnoe noe.

B3anmoneiicTBie MOCTOSIHHBIX MAarHMTOB M IMPOBOJHUKOB C TOKOM. MarnuTtHoe mone. Bekrtop
MarHuTHOM MHAYKUMH. [[puHIMI Cynepno3uliuy MarHUTHBIX 1osiei. JIMHuM MarHUTHOM MHTYKLIUH.

MarnuTtHoe T0JIe TTPOBOJHUKA C TOKOM (MPSMOTO TPOBOJHWKA, KATYIIKA W KPYrOBOTO BHUTKA).
OmnsIT Opcrena.

Cuna Amrnepa, €€ HanpaBJIE€HUE U MOTYJIb.

Cuna JlopeHua, e€ HampaBieHHME M MOJyJb. [[BU)KeHHE 3apsKEHHOW YacTHIBl B OJHOPOJHOM
MarHuTHoM noJie. Pabora cumer JlopeHniia.

MarnuTHoe noje B BeuiectBe. @eppoMarHeTUku, rnapa- U J1uaMarHeTUKH.

TexHuueckue ycTpoHCTBa M TEXHOJIOTMYECKHE MPOUECCHl: MPUMEHEHUE MOCTOSHHBIX MAarHUTOB,
ANEKTPOMATrHUTOB, TECTEP-MYILTUMETP, MIEKTPOABUTATENb SIKOOU, YCKOPUTETH SJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

Kaptuna nuHUN WHIYKIIMH MarHATHOTO TOJS TIOJIOCOBOTO W IMOAKOBOOOPA3HOTO MOCTOSHHBIX
MarHuTOB.



Kaptuna nuHMII MarHUTHONW MHAYKUMM TOJIA JJIMHHOTO MPSIMOTO MPOBOJAHMKA M 3aMKHYTOTO
KOJIBLIEBOT'O IMPOBOJAHMKA, KATYIIKU C TOKOM.

B3anmMozeicTere JByX IPOBOAHUKOB C TOKOM.

Cuna Amrnepa.

[erictBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

Habntoienue ABM>KEHUS MTy4YKa JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHIUN NEHCTBUS AIIEKTPOU3MEPUTENEHOTO TPUOOPA MATHUTOAIEKTPHUUECKON CUCTEMBI.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padomot, npaKMUKyMm.

HccnegoBanue MarHuTHOTO MOJISt TOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBONUCTB (heppoOMarHeTUKOB.

UccnepoBanue 1eCTBUSI MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenune cuinbl Amnepa.

N3ydeHne 3aBUCUMOCTH CUJIBI AMIIEpa OT CUJIbI TOKA.

OnpenenieHne MarHUTHOM MHAYKIIMM HA OCHOBE U3MEPEHMS CHIIBI AMITepa.

Tema 5. dnexkmpomazHumnan uHOYKYuUs.

SBneHue 3neKTpOMarHuTHOM MHAYKIMU. [loTok BekTopa mMarHuTHOW MHAYKUMU. DJC MHIYyKIUU.
3aKkoH 31ekTpoMaruuTHo nHaykuuu @apanes. Buxpepoe snexrpuueckoe nojue. Toxu Dyko.

O/J1C uHAYKIMY B IPOBOJHUKE, IBUKYILIEMCS B OJIHOPOJIHOM MarHUTHOM I10JI€.

IIpaBuio JleHna.

NunyktuBHOCTh. KaTylika HHAYKTUBHOCTH B LENU MOCTOSTHHOTO TOKA. SIBJI€HME CaMOMHIYKIUU.
O/1C camouHIyKIIHH.

DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE T0JIE.

TexHnuecKkue yCTpONCTBA U TEXHOJIOTMYECKUE MPOLIECChl: MHAYKIIMOHHAS I€4b, COJIEHOM I, 3allUTa
OT 3JIEKTPU3AIIMH TEJI TP JABMKCHUH B MAarHUTHOM I10JI€ 3E€MJIH.

Hemoncmpayuu.

HaGmronenue siBeHust SIEKTPOMArHUTHOW UHTYKIIAU.

Uccnenoanue 3asucumoct I1C MHAYKIUU OT CKOPOCTH U3MEHEHUSI MAarHUTHOTO TOTOKA.

[IpaBuio JleHna.

[Tagenne MarauTa B aTFOMUHUEBON (MeIHOM) TpyOe.

SIBrieHNE CAaMOMHTYKIINH.

Uccnenosanue 3apucumoct I1C caMOMHAYKIIMU OT CKOPOCTH U3MEHEHHMSI CHJIBI TOKA B LIEIH.

Yuenuueckuit sxcnepumenm, naéopamopnuvie pabomul, npaKkmuxym.

UccnenoBanue siBIEHUS 31€KTPOMarHUTHOM MHIYKIUU.

Ornpenenenne UHIYKIIUA BUXPEBOT'O MAarHUTHOTO TIOJIA.

UccnenoBanue siBIeHUS CAMOMHIYKIUU.

COopka MoieNu AIEKTPOMArHUTHOT'O TeHEpaTopa.

Pasnen 5. KosieOanus u BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

Konebartenbnas cuctema. CBOOOAHBIE KOEOAHMUS.

I'apmonnueckue konebanusi. KuHemarnueckoe M JUHAMHUYECKOE OIMCaHHE. DHEPreTHYeCKoe
omucaHue (3aKOH COXpAaHEHHS MEXAaHWYECKOW JHepruu). BBIBOA JWHAMUYECKOTO OIMUCAHUS
TapMOHUYECKHUX KOJICOAaHUH U3 UX IHEPTETUIECKOTO U KHHEMATHYECKOTO OIMCAHMS.

Amvrmutyna u (daza konebanuil. CBsi3b aMIUIUTYAbI KOJEOAHWUH WCXOJHOW BEIUYUHBI C
aMIUIATYy1aMU Kosie0aHui e€ CKOPOCTU U YCKOPEHHUS.

Ilepronq w wyactota konebanuii. Ilepwon Manbix CBOOOJHBIX KOJIGOAHHWI MaTEeMaTUYECKOTO
MasTHHKA. [lepror cBOOOIHBIX KOJIe0aHN TTPYKUHHOTO MasITHHKA.

[TonsTHe o 3aTyxaronux Konedanusx. BeinykaeHHble kKoneOanus. Pezonanc. PezonancHast kpuasi.
Brustaue 3aTyxaHusi Ha BUJ pe30HAaHCHOW KpUBOW. ABTOKOJICOAHMS.

TexHn4ecKkue ycTpoicTBa U TEXHOJIOTMUECKHUE MPOLECCHI: METPOHOM, YacChl, KAU€lIH, My3bIKalbHbIC
WHCTPYMEHTHI, cericMorpad.

Jemoncmpayuu.

3anuch KoaebaTeabHOro ABUKECHHUS.

HaGmoienne He3aBUCUMOCTH TIEPHOIa MaJIbIX KOJIeOaHUH rpy3a Ha HUTH OT aMILTUTY/IbI.



HccnenoBanue 3aTyxaromuxX KoJIeOaHWH M 3aBUCUMOCTH MEpUOJia CBOOOJHBIX KoJeOaHU OT
COIIPOTHBIICHUS.

HccnenoBanue konebaHuii rpy3a Ha MACCUBHOW MPYKUHE C LENbI0 (pOpMUPOBAHHUS TIPEICTaBICHHUHA
00 uJ1eaIbHOM MOJIENIN NPYKUHHOTO MasTHUKA.

3aKOH COXpaHEHMsI SHEPTUU IIPpU KosleOaHUAX rpy3a Ha NpYyKUHE.

HccnenoBanue BEIHYXKICHHBIX KOJI€OaHU.

Habmonenue pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKmuKym.

W3mepenue neproaa cBOOOIHBIX KOJeOaHH HUTSIHOTO U MIPYKUHHOTO MasiTHUKOB.

W3yueHne 3aKOHOB JBM)KEHUS TeJa B X0Jle KoeOaHUi Ha yIIpyroM MojABece.

W3ydeHue nBUKEHHSI HUTSHOTO MasiTHUKA.

IIpeoOpa3oBaHue SHEPrUH B IPY)KUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/AbI 3aTYXaIOUINX KOJICOAHUH.

HccnenoBanue BEIHYXKICHHBIX KOJIeOaHU.

Tema 2. dnexkmpomaznumnsle Ko1e0anus.

KoneGarenbubiii  koHTyp. CBOOOJHBIE  3JEKTPOMAarHUTHbIE  KojeOaHMs B HMJICAIBHOM
kosebaTenbHOM KoHType. @opmyina Tomcona. CBA3b aMIUIMTYABI 3apsaa KOHAEHCATOpa ¢ aMIUIUTYAON
CHJIBI TOKA B K0JIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUHU B UACATILHOM KOJ€0aTeIbHOM KOHTYpE.

3aTryxarolue 3JeKTPOMarHUTHbIE KoJIeOaHus. BeIHyX/1eHHbIE 3JIEKTPOMAarHUTHbIE KOJI€OaHuUs.

IIepemeHHBIN TOK. MOIIHOCTB ITEPEMEHHOTO TOKA. AMIUIMTYJHOE U JIEHCTBYIOIIEE 3HAUYCHUE CHIIbI
TOKa U HaNpsDKEHUs IPHU pa3IMyHON (popMe 3aBUCUMOCTH NIEPEMEHHOI0 TOKA OT BPEMEHHU.

CuHycouJabHbII NIepeMeHHbId TOK. Pe3ncTop, KOHAEHCATOp M KaTyLIKa UHIYKTUBHOCTU B LIENU
CHUHYCOMIaJIbHOTO IIEPEMEHHOI0 TOKa. Pe3oHaHC TOKOB. Pe30HaHC HaNpsKEHUH.

Wneanbublii Tpanchopmatop. [IponsBoacTBo, nepenava u moTpedbIeHHE MIEKTPHUECKON YIHEPTUH.

OKOJIOTUYECKME PUCKH IIpU  IPOU3BOACTBE JJIEKTpodHepruu. KyibTypa HCIONIB30BaHUS
AJIEKTPOIHEPTUU B TOBCETHEBHOM JKU3HH.

TexHnyeckue yCTpoMCTBAa M TEXHOJOTMYECKHE IPOLECCHl: AIEKTPUYECKHI 3BOHOK, T€HEPATOP
MIEPEMEHHOT0 TOKa, IMHUHU AJIEKTporepeaay.

JHemoncmpayuu.

CB0OOIHBIE EKTPOMArHUTHBIE KOJIEOaHus.

3aBUCHUMOCTh YaCTOThI CBOOOJHBIX KOJI€OaHUH OT MHIYKTUBHOCTH U €MKOCTH KOHTYpa.

OciorpaMMsl 3J1€KTPOMAarHUTHBIX KOJIEOAHUH.

I'eneparop He3aTyXaroIMMX 3JIEKTPOMAarHUTHBIX KOJIeOaHHH.

Monenb 3eKTpOMarHUTHOTO TeHepaTopa.

BeIHyX1€eHHbIE CHHYCOMIAJIbHBIE KOJIEOaHMUs.

Pe3ucrop, karyiika HHIYKTUBHOCTH U KOHJIEHCATOP B IIENH IEPEMEHHOI0 TOKa.

Pe3oHaHc mnpu 1nocienoBaTENbHOM COEIMHEHUM PE3UCTOpPA, KaTyHIKM HMHIYKTUBHOCTH W
KOHJIEHCATOopa.

YCTpoicTBO M MPUHIIMIT ASUCTBUS TpaHchopMaTopa.

Monenb TUHUY 3JIEKTPOIIepeIauH.

Yuenuueckuit sxcnepumenm, nabopamopusie padbomoi, nPAKmMuUKym.

Nzyuenune Tpanchopmaropa.

HccnenoBanue nepeMEHHOIO TOKA Y€pe3 IMOCIEN0BATENILHO COEAMHEHHBIE KOHIEHCATOP, KaTYIIKy
U PE3UCTOP.

HabntoneHue 371eKTpOMarHUTHOTO Pe30HaHCA.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIETIH [IEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u I1eKMpOMAZHUMHbLE 60JIHbL.

MexaHuueckne BOJIHBI, YCIOBUS HX pacnpocTpaHeHus. IlomepedHble M IPOAONBHBIE BOJIHBI.
Ilepron, ckopocTh pacHpOCTpaHEHUs M JAjduHA BOJHBL. CBOICTBA MEXaHWYECKUX BOJH: OTpPAXKECHHE,
npenoMiieHrue, HTephepeHIus U UG PaKIns.

3Byk. CkopocTb 3ByKa. I pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[IlymoBO€ 3arpsi3HEHNE OKPYKAIOIIEH CPEIbI.

ONEKTPOMarHUTHHIE BOJHBL. YCJIOBMSI M3JIY4EHMs] DJEKTPOMAarHUTHBIX BOJH. B3aumuas
OpHEHTALMsI BEKTOPOB B 2JICKTPOMAarHMTHOM BOJIHE.



CBoiicTBa ANIEKTPOMArHUTHBIX BOJIH: OTPa)XCHUE, NMPEOMIICHHE, MOJISPU3aIHs, HHTepPEepeHIs U
mudpakiys.

[IIxana 351eKTpOMarHUTHBIX BOJH. [[puMeHeHNe SJIeKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUuMIB paguoCcBs3u U TeNEeBUACHUS. Pagronokanus.

DNEKTPOMarHUTHOE 3arpsA3HEHNE OKPYXKAtOIIEH Cpeibl.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: MY3bIKalbHblE MHCTPYMEHTHI, pajap,
panuonpuéMHUK, TEJIEBU30p, aHTeHHA, Tenedon, CBY-neus, ynbTpa3ByKoOBasi IMarHOCTUKA B TEXHHUKE U
MEJULIUHE.

Jemoncmpayuu.

O6pazoBanue 1 pacIpOCTpaHEHUE MOMEPEYHBIX U MPOJOJIbHBIX BOJH.

Konebmronieecs T€10 Kak UCTOUYHUK 3BYKa.

3aBUCUMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHUH.

Habnronenue oTpaxeHus U MPeroMIICHUS MEXaHUUECKUX BOJIH.

Habmonenue nntepdepeHunu u AUPpakiuiy MEXaHU4eCKUX BOJIH.

AKyCTHUYECKUI PE30HAHC.

CBoiicTBa yabTpa3ByKa U €ro NpUMEHEHHE.

HaGiroieHne cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA ¢ aMIUTUTYAON U 9aCTOTON KOJICOaHMA.

HccnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPaXEHHE, IPEIOMIICHUE, MOJsIpU3anus,
mdpakius, tHTepHEpEHIIHsL.

Obnapy>xeHue HHPPAKPACHOTO U YIbTPAPHOIECTOBOTO U3TyYEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3yuenue napameTpoB 3BYKOBOM BOJIHBI.

N3ydenue pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpsmoninHENHOE pacpoCTpaHEHHUE CBETA B OJHOPOAHOU cpene. Jlyu cBera. ToOUeUHbI HCTOYHUK
CBeTa.

OtpaxkxeHune cBeTa. 3aKOHBI OTpakeHUs cBeTa. l[locTpoeHue n300pakeHU B IUIOCKOM 3€pKale.
Cdepuueckue 3epkana.

[Ipenomnenue cBeta. 3aKOHBI TPETOMIICHHS CBeTa. AOCONIOTHBIN MOKa3aTeNlb MPEIOMIICHUSI.
OTHOCHTENBHBIN TOKa3aTeNb IpeaomiieHus. [IocTOSIHCTBO 4acTOTBHI CBETa M COOTHOILIEHHME JIMH BOJIH
IIPU NIEPEX0/I€ MOHOXPOMATHUECKOI0 CBETa Yepe3 TpaHuIly pasjiesa IByX ONTHUYECKUX CPE]l.

Xon nyueit B mpusme. ucnepcus ceera. CioxkHbli coctaB Oenoro cera. L{Ber.

[TonHoe BHyTpeHHEe oTpaxeHue. IIpenenpHblil yroi oJHOr0 BHYTPEHHETO OTPaKEHMUS.

CoOuparorye 1 paccenBarolye JUH3bl. ToHKas auH3a. POKYCHOE pacCTOSHUE U ONTHYECKas CUIla
TOHKOM JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PAcCTOSIHUSI TOHKOW cpeprudyecKoi JIMH3BI OT €€ reOMETPUH U
OTHOCHUTEJILHOTO IT0KAa3aTeNsl MPEIOMIICHHUS.

@opMyia TOHKOW JIMH3BIL. Y BEJIMYECHHE, 1aBAEMOE JINH30M.

Xoxa ndy4a, NpOLIENUIETO JUH3Y IOJA IPOU3BOJBHBIM YIVIOM K €€ TJIaBHOM ONTHYECKOH OCH.
[TocTpoenne M300paXk€HU TOUYKH M OTpe3Ka MpSAMON B COOMPAIOIIMX M PACCEMBAIOMIMX JIMH3aX W MX
CHUCTEMax.

OnTuueckue nmpudopsl. Paspemaromias ciocoOHoCTh. ['11a3 Kak onTuyeckas cucreMa.

IIpenensl IPUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

BonnoBass ontuka. MaTepdepenuns cBera. KorepeHTHpIE WCTOYHHWKH. Y CJIOBHS HAOIIOIACHUS
MaKkCUMYMOB W MHHMMYMOB B HHTE€P(QEpEHIIMOHHONH KapTHHE OT JBYX KOT€pPEHTHBIX HCTOYHUKOB.
[Ipumeps! Ki1acCUYeCKUX HHTEPPEPEHITMOHHBIX CXEM.

Hudpakmus ceeta. JudpakiuonHas pemérka. Y ciaoBUe HAOIIOCHUS TJIaBHBIX MAaKCUMYMOB TIPH
MaJieHU MOHOXPOMATHUECKOI0 CBeTa Ha JU(PPAKIUOHHYIO PEHIETKY.

[Tonapuzanus ceera.

TexHuyeckue ycTpoilcTBa U TEXHOJIOTMYECKUE MPOIECChl: OYKH, JIyNa, MEepUcKorn, Qoroamnmapar,
MUKPOCKOTI, MPOCKIIMOHHBIN ammapaT, MPOCBETIICHHE ONTHKHU, BOJIOKOHHAs ONTHKA, MU(PaKIMOHHAS
peméeTKa.

Jemoncmpayuu.

3aKOHBI OTPAXKEHUSI CBETA.

HccnenoBanue npenomMieHus CBETa.

Habuntoienne noaHoro BHYTpEeHHEro oTpaxkeHus. MoJieiab CBETOBO/A.



HccnenoBanue xo/1a CBETOBBIX MYYKOB UEPE3 IIOCKONAPAIUIENbHYIO IIJIACTUHY U IIPU3MY.

HccnenoBanue CBOMCTB N300paKeHHM B JIMH3AX.

Monenu MUKpOCKOIa, TENECKOIIa.

Hab6mronenue nnrepdepeHimu ceera.

HaGuroienre 1IBETOB TOHKUX TUIEHOK.

Hab6mronenue qudpakuum cBera.

W3yuenne 1uQpakinOHHON PEIIETKH.

Ha6monenue audpakiinOHHOTO CIEKTpa.

Habumonenue aucrepcuu cBera.

Habmoienue nonsipusanuu cBera.

[IpumeHneHne noaIpoOUI0B JUIsl U3yYEHUSI MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKmuxym.

N3mepenue nokasarens npeaoMIIeHUs CTEKIIA.

HccnenoBanue 3aBucUMOCTH (POKYCHOTO PACcCTOSIHUS OT BEIIeCTBa (Ha MpUMeEpe KHUIKUX JIHH3).

W3mepenne pOKyCHOTO pacCTOSTHHSI PACCEUBAIOIINX JIMH3.

[Tonydenue n300pakeHHs B CUCTEME U3 IIIOCKOTO 3epKalia U JINH3HI.

[TonyueHnne n300paxeHus B CUCTEME U3 JIBYX JIMH3.

KoHncTpynpoBanue TeneCKOMUYeCKX CUCTEM.

Habnronenune nudpaknuu, nHTEp)EpeHIINN 1 MOISPU3ALUHU CBETA.

N3ydenue nonspuzanuu cBeTa, OTPAKEHHOTO OT MOBEPXHOCTU JUDIIEKTPHKA.

N3ydenue nnTepepeHnu J1a3epHOro U3JIy4€HUs Ha IBYX LIEIISX.

Habmonenue aucnepcum.

Habnronenue u nccrnenoBanue JuGpakimOHHOTO CIEKTPa.

W3mepenue 1IMHBI CBETOBOW BOJIHBI.

[TonyueHune cexTpa U3Iy4yeHus: CBETOAMO0/1a IIPU TOMOILIH TU(PPAKLIUOHHON PEHIETKY.

Pa3znen 6. OcHOBBI cienAJIbLHOM TEOPUHM OTHOCUTEILHOCTH.

I'paHnubl  TPUMEHMMOCTH  KJIacCHM4EeCKOM MexaHuku. llocTymaTtsl crenuanbHONM — TeOopuu
OTHOCHUTEIIbHOCTH.

[IpoctpancTBeHHO-BpeMeHHONW wHHTepBasl. [IpeoOpasoBanusi JlopeHma. YciioBue NPUUYUHHOCTH.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHU U COKPALICHUE JUIMHBI.

DHeprus U UMNYJIbC PEISTUBUCTCKON YaCTUIIBI.

CBs13b Macchl € PHEPTUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBl. DHEPIUs TTOKOSI.

TexHuuyeckue ycTpoilcTBa U TEXHOJIOIMUECKHE MPOILECChI: CITyTHUKOBbIE MPUEMHUKH, YCKOPUTENIN
3apsKEHHBIX YaCTHLL.

Y4eHnueckuit IKCIEPUMEHT, JIaOOpaTOpHbIE pabOThI, MPAKTUKYM.

OmnpeneneHre WMIyJIbCa W DHEPTHMHM PENATUBUCTCKUX dyactuil (Mo ¢doTorpadusM TpeKoB
3apsSKEHHBIX YACTHI] B MArHUTHOM TI0JIE).

Pa3nea 7. KBantoBas pusuka.

Tema 1. KopnycKyaapHuo-60an0601l Oyanuszm.

PaBHOBecHOE TeIUIOBOE M3JIyueHHE (M3NydeHHe aOCONIOTHO YEPHOro Tesa). 3aKOH CMEUIeHHUs
Buna. ['unoresa [1nanka o kBaHTax.

@®OTOHBL. DHEPrUs U UMITYJIBC (POTOHA.

®oroaddext. Onpitel A. I'. CroneroBa. 3akoHbl ¢dotorddekra. YpaBHeHHe DNHIITEHHA Ui
doroapdexra. «Kpacnas rpanuna» porodddexra.

JlaBneHnue cmBera (B YAaCTHOCTH, JABJICHHE CBETa HA a0COJIOTHO IMOTJIOMIAIONIYI0 M aOCONIOTHO
oTpakarolyto nosepxHocts). Onbrtsl I1. H. JleGenena.

Bonnoseie cBoiictBa yactuil. Bomuber ne bpoitnsa. Jlnmuna BonHbl ne bpoitis u pasmepsl o0aacTu
JIOKAJIM3AIMK JIBIKYIIEHCS dacTullbl. KopmyckynsspHO-BOTHOBOHM Ayanu3Mm. Judpakuus 31eKTpOHOB Ha
KpHUCTaJIax.

Crnenuduxa n3mepenuit B Mukpomupe. CooTHoueHus: HeonpeaenéHuocrei I elizendepra.

TexHuuyeckue yCTpoiiCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CIEKTPOMETP, (POTO3IEMEHT,
(dboToaTUMK, TYHHEIBHBIH MUKPOCKOII, COJTHEUHast OaTtapesi, CBETOAHOI.

Hemoncmpayuu.

®oTo3eKT Ha YCTAaHOBKE C TUHKOBOU IIIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTodddekTa.



HccnenoBanue 3aBUCMMOCTH CONIPOTUBIIEHUS TIOJIYITPOBOJHUKOB OT OCBELLIEHHOCTH.

CBeTOoaUOI.

Conneunas Oartapest.

Yuenuueckuii sxkcnepumenm, nabopamopuvie padbomot, npaKmMuKym.

HccnenoBanue poropesucropa.

N3mepenue nocrosiuuoi [lnanka Ha ocHoBe uccnenaoBanus hotodddexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA YEPE3 CBETOAUO OT HAIIPSIKEHMUSL.

Tema 2. @usuka amoma.

OnBITHI 1O UCCIIEAOBAHUIO CTPOEHUs aToMa. [imanerapras moiens atoma Pesepdopra.

[Tocrynater bopa. M3nyuenue u mornomenue (GpoTOHOB MpH MEpexoie aroMa C OJHOTO YPOBHSA
SHEPTUH Ha JPYIOM.

Bunpl cnektpoB. CriekTp ypOBHEHN 3HEpruu aTomMa BOJI0pOJa.

CroHTaHHOE U BBIHYXKJEHHOE U31y4ueHue ceera. Jlasep.

TexHuyeckue ycTpoWCTBa U TEXHOJOTUYECKUE MPOLECCHI: CIIEKTPAIbHBINA aHAINU3 (CIEKTPOCKOM),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Hemoncmpayuu.

Mopens onbita Pezepdopra.

Habnroienne nuHelyaThIX CIIEKTPOB.

YCTpoUCTBO U IEHCTBHE CYETYNKA HOHU3UPYIOIINX YaCTHULL.

OrnpenenieHne JIMHBI BOJIHBI JJA3€PHOTO U3JIYUYECHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

Hab6mronenue nuHeR4aToro CriekTpa.

HccnenoBanue crnekrpa paspeKeHHOIO aTOMapHOro BOJOPOJAa M M3MEpPEHUE IOCTOSHHOU
PunGepra.

Tema 3. Duszuka amommno20 A0pa u 31eMeHMAPHLIX YACHUY.

Hyxnonnas monens snpa I'eitzen6epra—MBanenko. 3apsia sapa. MaccoBoe uncio sapa. M3oTomnsl.

PanuoaxktuBHOCTh. Aunbda-pacnan. ONEKTPOHHBIM W MO3UTPOHHBIM Oera-pacman. [amma-
U3JIy4EHHUE.

3aKkOH  paJAMOaKTUBHOrO pacrnajga. PanuoakTuBHble M30TONBl B mpupoae. CBoiicTBa
MOHHM3UPYIOUIET0 H3Iy4deHHs. BnusHue paanoakTUBHOCTH HA KUBBIE OpraHu3Mbl. EcTecTBeHHBIH (oH
n3nydenus. Jlosumerpusi.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cumbl. JlegekT Macchl sapa.

Anepupie peakuuu. Jlenenue u cunte3 sAnep. AnepHbie peaktopsl. [IpobieMbl ympaBiasieMoro
TEPMOSIZICPHOTO CUHTE3a. JKOJOTUYECKHE ACTIEKThI PA3BUTHUS IEPHOU SHEPTETUKHU.

MeTo1pl perucTpalnuy U UCCIEA0BAHNS 3JIEMEHTAPHBIX YaCTHII.

@dyHaMeHTallbHbIE B3auMojJeicTBUs. bapuonbl, Me30HBI W JenToHbL. [IpencraBienune o
CrannaptHoit Mosenu. KBapk-rimrooHHast MOJIENb aIpOHOB.

®dusuka 3a npenenamu CtannapTHoi mojenu. TEéMHas MaTepust U TEMHas SHEPTHUSL.

EnunctBO uznueckoil KapTUHBI MUpAa.

TexHnueckue ycTpoicTBa U TEXHOJIOTMYECKUE MPOLECCHl: 1I03UMETp, Kamepa BunbcoHa, siepHblit
peaKkTop, TEPMOSZICPHBINA PEaKTOp, aTOMHasi 00MOa, MarHUTHO-PE30HAHCHASI TOMOTpaQusI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue TpekoB 4acTull (10 TOTOBBIM GoTorpadusim).

HccnenoBanue paJuoakTUBHOTO (poHA € UCTIOIb30BAaHUEM J03UMETPA.

N3yuenune mormomeHus: 6eTa-4yacTUIl ATFOMUHUEM.

Pa3nea 8. DiieMeHTBI ACTPOHOMMH U ACTPO(PU3UKH.

Oranbl pa3BUTHUS acTpoHOMHUH. llpukiagHOe W MHPOBO33PEHYECKOE 3HAUYEHHE AaCTPOHOMMH.
[TpuMeHNMOCTh 3aKOHOB (PU3UKH TSI OOBSICHEHUS IPUPOJIBI KOCMHUYECKUX 0OBEKTOB.

Meroasl  acTpOHOMHMYECKMX  HccienoBaHWid.  COBpPEMEHHBIE  ONTHYECKHE  TEJIECKOIBI,
panuoTeNnecKonbl, BHEATMOC(hEpHast aCTPOHOMHUSI.

Bun 3Bé3anoro He6a. Co3Be3ausi, spkue 3BE3/1bl, IJIAHETHI, UX BUIUMOE ABH)KCHHUE.

Conneunas cucrtema.

Comnue. ConHeyHasi akTUBHOCTh. McTounuk sHeprun CoHIA U 3BE3.

3BE31pl, UX OCHOBHBIE XapaKTEPUCTUKU. JlMarpamMma «CHEKTPAJIbHBIM KiIacC — CBETUMOCTbB.
3BE3abI TJIABHOH IIOCIIENOBATEILHOCTH. 3aBHCHUMOCTH «Macca — CBETHUMOCTH» JIUId 3BE30 TIJIaBHOU



nociea0BareabHOCTH. BHyTpeHHee cTpoeHune 3BE311. COBpeMEHHBIE NIPEACTABIEHUS O IPOUCXOKACHUN U
spostronii CoJiHIIA U 3BE3[. DTanbl )KU3HU 3BE3 .

Mneunsiii 1yt — nama [anmaktuka. Ilomoxkenwe u aBmxenue Connua B [Namaktuke. Tumbl
rajiakTuk. PanuoranakTuky u kBa3zapel. YEpHbIE IBIPHI B A/1pax rajlakTHK.

Bcenennas. Pacmmpenne Bcenennoii. 3akon Xa06ma. PasOeranue ramaktuk. Teopust Bosbmioro
B3pbIBA. PeTMKTOBOE M3iIydeHuUe.

MacmrabHas cTpykTypa Beenennoil. MeraranakTuka.

Hepewménnsie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue naoniooenus.

HaGmonenuss 3BE€3aHOrOo Heba HEBOOPYXKEHHBIM TIJIa30M C HCIOIb30BAHHEM KOMITBIOTEPHBIX
NPUIIOKECHUN IS OIpEICNICHUS] MOJIOKEHUS HEOSCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3aus CeBepHOro Moymapus v sipKkue 3BE31bl.

HaGmonenus B Teneckorn JIyHbI, TUTaHET, TYMAaHHOCTEH U 3BE3/IHBIX CKOTUICHUH.

Du3nYeCKHil MPaAKTUKYM.

CriocoObl  m3MepeHHst (U3MUECKUX BEIUYMH C HCIOJIb30BAaHHUEM AaHAJIOTOBBIX M IHU(POBBIX
WU3MEPUTENIbHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM. AOCOIIOTHBIE U OTHOCHTEIbHBIC
MOTPEUIHOCTH M3MepeHuil pu3nueckux BennyrH. O1eHKa TpaHHIl OTPEIIHOCTEH.

[IpoBeneHne KOCBEHHBIX M3MEPEHUN, HWCCIEIOBAaHUI 3aBUCUMOCTEH (DU3MUYECKUX BEIHYUH,
IpOBEpKa TPEAIOKEHHBIX TUIOTe3 (BBIOOp W3 pPabOT, ONMCAHHBIX B TEMATUYECKUX pasjenax
«YYeHHUECKHI SKCTIEPUMEHT, 1a00paTOpHbIe PaOOThI, TPAKTHUKYM)).

O0o0maroniee noBTOpeHue.

OO6o0menre U cucTeMaTu3alus coAepkaHusl pasznenoB kypca «Mexanukay, «MonekymspHas
¢u3nka U TepMOAMHAMHUKAY, «DNeKTpoanHamukay, «Komebanus u BomHBI», «OCHOBBI CIIEIUAIBHON
TEOPUU OTHOCUTENbHOCTUY, «KBaHTOBas pu3uKay, «DIEMEHThI ACTPOHOMUHU U aCTPODUIUKI.

Ponb pu3mku M acTpOHOMHHM B 3KOHOMHYECKOH, TEXHOJOTHYECKOM, COIMAIBLHOW W ITHUYECKOM
cdepax AeITeTbHOCTH YelIOBEKa, POJib U MECTO (PU3UKH U aCTPOHOMHH B COBPEMEHHON HAyYHOU KapTHUHE
MHUpa, 3HAaY€HHE ONUCATEIbHOM, cucTeMaTH3upYyrolel, O0bICHUTENbHON U MPOrHOCTHYECKON (pyHKINN
¢usnyeckoil Teopuu, poiab (GU3MUECKOW TeopuH B (POPMHUPOBAHUM MPEICTABICHUH O (QU3NUECKOM
KapTUHE MHpa, MECTO (PU3NYECKON KapTUHBI MUpPA B OOIIEM pAy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEACTABIICHUH O IPUPOLE.

Me:xnpenameTHbie CBSI3H.

W3yuenne kypca ¢u3uku yriyOoaéHHoOro ypoBHsS B 11 Kkiacce OCYIIECTBISIETCS C  Y4ETOM
COJIEPKATENIbHBIX MEKIIPEIMETHBIX CBSI3€l C KypcaMHM MaTeMaTHKH, OWOJIOTMH, XUMHH, reorpapuu u
TEXHOJIOTUH.

Mesicnpeomemmnoie nOHAMUA, C6A3ZAHHDBIE C U3YYUEHUEM MEMOO06 HAYUHO20 NO3ZHAHUA: SIBIICHUE,
Hay4yHbI (QakT, rumnoresa, (Qu3MuUecKas BeJIWYMHA, 3aKOH, TEOpHs, HaOJIOJEHHE, HKCIEPUMEHT,
MOJIETTUPOBAHUE, MOJIENb, U3MEPEHHE, MTOTPEIIHOCTH U3MEPEHUN, U3MEepUTENbHbIE TPUOOPHI, IU(ppoBas
nabopaTopus.

Mamemamuxka: pelieHre CUCTEMbl ypaBHEHUH. Tpuronomerpuyeckue PyHKIUU: CUHYC, KOCHHYC,
TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOPBI M UX IPOEKIUH Ha OCH
KOOpJMHAT, CJIOXeHHe BeKTOpoB. IlpomsBognbie sneMeHTapHbIX ¢GyHkiui. [IpuszHaku mnonobus
TPEYToJILHUKOB, ONpeIeeHNE TUIOMAAN TNIOCKUX GUryp U 00bEMa Tell.

Buonozua: snekrpuyeckue sBIEHUS B JKUBOM MpHpoje, KojebaTeabHble IBHKEHUS B KUBOM
MIPUPOJIE, DKOJIOTMUYECKUE PUCKHU IPU IIPOU3BOACTBE DIJIEKTPOIHEPIUHU, IEKTPOMArHUTHOE 3arpsA3HEHUE
OKpYJKAaroIlled Cpelbl, YyJbTPa3ByKOBas JIMATHOCTUKA B MEIWIIMHE, ONTHYECKUE SBICHHUS B >KUBOU
IIPUPOJE.

Xumua: CTpOCHHE aTOMOB M MOJIEKYJ, KPUCTANIMYECKAss CTPYKTypa TBEPABIX TeENl, MEXaHU3MBbI
00pa3oBaHMs KPUCTAJUINYECKOHN PEIIETKY, CIIEKTPaIbHbIN aHAIN3.

T'eozpagpua: wmarHWTHBIE TIOMIOCA 3EMIIM, 3aJIEKW MArHUTHBIX pPyA, (OTOChEMKA 3€MHOU
MOBEPXHOCTH, ceiicMorpad.

Texnonoz2usa: npuMeHEHUE TOCTOSTHHBIX MarHUTOB, 3JIEKTPOMArHUTOB, 3JEKTPOABUTaTENb SKOOH,
reHepaTop MEPEMEHHOI0 TOKA, MHIYKI[MOHHAs M€4b, JUHUM JIEKTpoNepeaay, dIeKTpOABUIaTeNb, pajap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-neub, ynpTpa3BykoBas TUAarHOCTHUKA B TEXHHKE,
MPOSKIIMOHHBIN anmnapar, BOJIOKOHHASI ONTHKA, COJIHEYHas OaTapes, CyTHUKOBBIC MIPUEMHHKH, SEpPHAS
SHEPTeTHKA U KOJIOTMYECKUE aCIIEKTHI €€ pa3BUTHS.



IVDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOIPAMMBI 110 ®U3SHMKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHMAIMYHOCTHBIE PE3YVJIbTATDI

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Ppe3yJbTAThl OCBOCHHS YydeOHOro mnpeamera «Du3nka» TOKHBI OTpaxaThb
TOTOBHOCTb U CIIOCOOHOCTH 00Y4YaIOUIMXCSl pPYKOBOICTBOBATHCS CHOPMHUPOBAHHON BHYTPEHHEH MO3UIIUEH
JUYHOCTH, CHCTEMON  ILIEHHOCTHBIX  OpPHUEHTAlMW, TO3UTUBHBIX  BHYTPEHHHX  YOEXICHUII,
COOTBETCTBYIOLIMX TPAJAULMOHHBIM IEHHOCTSAM POCCUHCKOro OOIIECTBA, PACHIMPEHUE >KU3HEHHOIO
ONbITa W ONBITA JEATEIBHOCTH B IPOLIECCE pEaTM3alUd OCHOBHBIX HAIPABJICHUN BOCIUTATEIbHOMN
JESITEIbHOCTH, B TOM YHUCJIE B YaCTH:

rPAXKAAHCKOI0 BOCIIMTAHMSA:
¢ chOpPMHPOBAHHOCTh TPAKIAHCKON MO3UIUHN 00YYaIOUIErocs KaKk aKTHUBHOTO U OTBETCTBEHHOT'O
YjieHa POCCHICKOTO O0IIECTBa;
® I[PUHATHE TPATUIMOHHBIX OOIICYEIOBEYECKMX TYMAHHUCTHUYECKUX U  JIEMOKPATUYECKUX
IIEHHOCTEH;

® TOTOBHOCTb BECTH COBMECTHYIO JEATE€IbHOCTh B HHTEpecax TpaKIaHCKOro oOIIecTBa,

y4acTBOBAaTh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHU3aIliH;

e yMEHHE B3aUMOJICHCTBOBATH C COLMAIBHBIMA HHCTUTYTaMHU B COOTBETCTBUH C UX (PYHKIUSIMU H

Ha3HAYCHHEM,;
® TOTOBHOCTb K T'YMaHUTAPHOH U BOJIOHTEPCKOM JESITEIbHOCTH.
NATPHOTUYECKOr0 BOCIIUTAHUSA:
¢ chOPMHPOBAHHOCTH POCCUUCKOM Ipa)K1aHCKOW UACHTHYHOCTH, IATPUOTHU3MA;
® [IEHHOCTHOE OTHOUIEHHE K FOCYAAPCTBEHHBIM CUMBOJIAM, JOCTUKEHHUSIM POCCUICKUX YUEHBIX B
obnactu (PU3WKHU M TEXHHKE.
AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:
e chopMHpPOBAaHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOIO IOBE/ICHUS;
® CrHOCOOHOCTh OIICHHMBATh CUTYallMI0 M NPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYACH Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCJIE B JESITEIBHOCTH YYEHOTO;
® 0CO3HaHME JUYHOT'O BKJIaJa B IOCTPOEHHUE YCTONYMBOTO Oy IYILIETO.
3CTETUYECKOr0 BOCTIMTAHMSA:
® DOCTETMYECKOE OTHOLIEHHWE K MHPY, BKJIKOYas ICTETHKY HAyYHOIO TBOPYECTBA, IPHUCYIIETO
¢bu3nyeckoit Hayke.
TPYAOBOI0 BOCIIMTAHHUSA:
® UHTEpeC K pa3IMyHbIM cepam MpodhecCHOHATBHON JesITeIbHOCTH, B TOM YHUCIIE CBSI3aHHBIM C
¢u3MKOM M TEXHUKOW, yMEHHE COBepIIaTh OCO3HAaHHBIM BbIOOp Oynymiedl mnpodeccun u
pealin30BbIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;
® TOTOBHOCTh U CIOCOOHOCTH K OOpa30BaHUI0 M €aMOOOpa30BaHHMIO B 00NacTH (pU3MKK Ha
MIPOTSKEHUU BCEH KU3HU.
IKOJIOTNYeCKOr0 BOCIIMTAHUSA:
e CchOpPMHPOBAHHOCTh  JKOJOTMYECKOW  KYyJIbTYPHI, OCO3HaHHE TJ00aJBbHOIO  XapakTepa
HKOJIOTHYECKUX MPOoOIIeMm;
® [UJIJAHUPOBAHUE M OCYLIECTBJIICHUE ACHCTBUU B OKPYXKAIOILIEH Cpe/le Ha OCHOBE 3HAHUS Ieseil
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;
® pacIIMpeHHe OMbITa IESTEIHHOCTH 3KOJOTMYECKOW HAIPaBIEHHOCTH HAa OCHOBE HMMEIOLIUXCS
3HaHUU 1O PU3UKe.
HEeHHOCTH HAYYHOI0 MO3HAHUS:
e chopMHpPOBAaHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
(bU3UIECKOI HAYKH;
® O0CO3HaHHE IICHHOCTH HAyYHOW JAEATENbHOCTH, TOTOBHOCTh B TPOILECCE H3YYEHUS (PU3MKH
OCYILIECTBIIATH POEKTHYIO M UCCIIEI0BATENBCKYIO AESTENBHOCTh MHIMBUIYAIbHO U B TPYIIIIE.



METAINIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe efiCTBUS
ba3oBble Jiornyeckue 1eMcTBUA:

CaMoCTOSITeNIbHO  (hopMynupoBaTh U aKTyalu3UpoBaTh MpoOiieMy, paccMarpuBaTh €€
BCECTOPOHHE;

ONPEIEATh LEH AEITeIIbHOCTH, 33]1aBaTh MMapaMeTPhl U KPUTEPUU UX TOCTHKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SBIICHUSX;
paspabarbiBaTh IUIaH pelIeHUs MpoOJieMbl ¢ YYETOM aHAIM3a MUMEIOIIMXCS MaTepuaibHBIX U
HeMaTepuaIbHBIX PECypPCOB;

BHOCUTb KOPPEKTHUBBI B JESATEIbHOCTb, OIEHUBATH COOTBETCTBUE PE3YJIHTATOB LIEJAM,
OLICHUBATh PUCKHU MOCJIEICTBUI 1€ATEIbHOCTH;

KOOPIMHUPOBAaTh M  BBINOJHATH pPadOTy B YCIOBHUSX pEaAlbHOTO, BHUPTYaJbHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MTPOOJIeM.

ba3oBble ucciaenoBaTelbCcKue AeiiCTBHS.

BJIQJICTh HAYYHOU TEPMHUHOJIOTUEH, KITFOYCBBIMH MTOHITUSAMHU M METOJaMU (PU3NIECKOI HAYKH;
BIIQJICTh HaBBIKAMH y4eOHO-UCCIICOBATEIBCKONM W IPOCKTHON JEATCILHOCTH B OOJACTH
(U3HKH, CITOCOOHOCTHIO 1 TOTOBHOCTBIO K CAMOCTOSITEIIHbHOMY ITOMCKY METOJIOB PEIICHHS 3a1a4
(U3HYECKOTO COACPIKAHUS, IPUMEHEHHUIO PA3JIMYHBIX METOIOB MTO3HAHUS;

BIIQJICTh BUJIAMH JICATEIBHOCTH 110 TIOJYyYCHUIO HOBOTO 3HAHUS, €ro WHTEPIpPETaIuH,
MpeoOpa3OBaHUI0 M MPUMCHCHHIO B PA3JIMYHBIX YYCOHBIX CHUTYyallUsX, B TOM YHCIE TIpU
CO3/IaHUU YYEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISTh IPHYNHHO-CJICICTBEHHBIC CBSI3U M aKTyaJIM3UPOBATh 3a/1a4y, BBIIBUTATH TUIIOTE3Y €€
pelICHUs, HaxXOIUTh apryMEHTHl IS JIOKa3aTelIhCTBA CBOWX YTBEPKICHHM, 3a7aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

aHAJIM3WPOBATH MMOJTYYCHHBIC B XOJI€ PEIICHUS 3a7aud Pe3yIbTaThl, KPDUTUICCKU OIEHUBATH MX
JIOCTOBEPHOCTb, POTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSX;

CTaBUTh U (QOPMYIHPOBATH COOCTBEHHBIE 3a/layd B O0Opa30BaTEIbHOU NEATEIHHOCTH, B TOM
qHclie IPU U3YYeHUU (HU3HKHY;

JaBaTh OIEHKY HOBBIM CHTYAI[UsM, OICHUBAThH MPUOOPETEHHBIN OIBIT;

YMETb MEPEHOCUTH 3HAHUS 10 (PU3HKE B IPAKTHUECKYIO 001aCTh KU3HEAEATEIbHOCTH;

yMEeTb UHTErPUPOBATh 3HAHUS U3 PA3HBIX YIEOHBIX MPEIMETOB;

BBIIBUTATh HOBBIE HJIEH, TIPeJIaraTh OPUTHHANBHBIE IOAXOAbI U PEIICHNUS;

CTaBUTH MPOOIEMBI U 337a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Padora ¢ unopmanmeii:

BJIa/IETh HABbIKAMU TMOJy4YeHHUS HHPOpMAIUK (PU3UYECKOrOo COJIEP)KAaHHUS W3 HCTOYHUKOB
pPa3HBIX THUIIOB, CaMOCTOSITEJIBHO OCYIIECTBIIATh TIOMCK, aHAIW3, CHUCTEMAaTH3alUI0 |
MHTEpIpeTannio HHPOPMALIUU Pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

OLIEHHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

UCIOJIb30BaTh CpeACcTBa MH(MOPMALMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B pEIIeHUU
KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OPraHU3alMOHHBIX 3a/1a4 C COOJIIOJICHHEM TpeOOBaHUI
SPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, TUTUEHBI, peCypcocOepexeHus], MPaBOBbIX U STUYECKUX
HOPM, HOpM HH(OPMAITMOHHON OE30MTaCHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOTO COAEpXk aHHsS B pa3iIMuUHbIX opMaTax ¢ y4€TOM Ha3HAuEHUS
uH(pOpMallUd M 1LEJIEBOM ayIuTOpUH, BBIOMpAs ONTHUMAJIbHYIO (QOpPMY NpPEICTaBICHUS U
BU3YyaIU3aL1H.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

OCYIIECTBIIATH OOILIICHHE HA YPOKaX (PU3UKU U BO BHEYPOUHOM NEATEIHHOCTH;

pacro3HaBaTh MPEANOCHUTKA KOH(DIMKTHBIX CUTYAIM U CMATYaTh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUKY 3PEHHUs C UCIIOIb30BAHUEM SI3BIKOBBIX CPECTB;
MOHUMATh U UCIIOJIb30BaTh MIPEUMYIIECTBA KOMaHIHOW ¥ MHIMBHUYyaIbHOU pabOTHI;



BBIOMPAaTh TEMaTHKy M METOABl COBMECTHBIX IEHCTBUH ¢ Y4€TOM OOIIMX HHTEPECOB H
BO3MOKHOCTEH KayKJI0T0 4IEHA KOJUICKTUBA,

IIPUHUMATD L€ COBMECTHOU JESATEIbHOCTH, OPTaHU30BBIBATh U KOOPAMHUPOBATH EHCTBUS I10
€€ JIOCTMIKEHHUIO: COCTAaBIIATH ILJIAH JEWCTBUHM, pacHpeleNs T polIM € y4ETOM MHEHHH
YYaCTHHUKOB, O0CYKJIaTh Pe3yJIbTaTbl COBMECTHON PaOOTHI;

OLIEHUBATh KA4eCTBO CBOETO BKJIA/a W KAKIOrO YYaCTHMKA KOMAaHIbl B OOIIUH pe3ynbTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM;

IIpeaaraTb HOBBIE IIPOEKTHI, OLICHMBATb WICH C IO3MLHAM HOBHU3HBI, OPUTMHAJIBHOCTH,
IIPaKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh ITO3UTUBHOE CTPATETMUYECKOE ITOBEJICHUE B PA3JIMYHBIX CUTYyalUsX, NPOSBIATH
TBOPYECTBO U BOOOpaykeHHUE, OBITh HHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepPCcAJIbHbIE YUeOHbIE eiiCTBUS
Camoopranuzanmus:

CaMOCTOSITENIFHO OCYIIECTBIIATh TO3HABATENbHYIO JEATEJBHOCTh B o00JacTu (U3UKU U
ACTPOHOMHUHU, BBISIBIIATH TPOOJIEMBI, CTAaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 33/1a4H;
CaMOCTOSITEJIBHO COCTABJIATh IUIAH PEIICHHS PACUYETHBIX M KA4YECTBEHHBIX 3a7ady, IUIaH
BBITIOJTHEHUS TPAKTHYECKOH pabOThl C y4ETOM HMMEIOIIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEW U MPEANOYTECHUM;

JTaBaTh OIIEHKY HOBBIM CHUTYaIIUSIM;

pacHIMpsITh paMKH y4€OHOTO IIPEIMETa Ha OCHOBE JIMYHBIX MPEIOYTCHUIH;

JieNiaTh OCO3HAHHBIA BBIOOp, ApPryMEHTHPOBATh €ro, Oparb Ha ceOs OTBETCTBEHHOCTHh 3a
peuieHue;

OIICHUBAThH MIPUOOPETEHHBIN OIIBIT;

Croco0CcTBOBaTh (POPMUPOBAHUIO W TIPOSBICHHUIO IPYAMIMH B 001acTH (U3HUKH, MOCTOSHHO
MOBBIIIATH CBOM 00PAa30BaTEIBHBIN U KYJIbTYPHBIA YPOBEHb.

CﬂMOKOHTpOJ’[L, 3MOLNOHAJIbHBIA HHTEJJIEKT:

JaBaThb OLICHKY HOBBIM CHUTYallusIM, BHOCHUTb KOPPEKTUBbI B JESTEIbHOCTb, OLIEHUBATh
COOTBETCTBHUE PE3YJIBTATOB LIECIISIM;

BJaJIeTh HaBBIKAMHU IO3HABATENbHON pedaeKCHMM KaKk OCO3HAaHUS COBEPILAEMBIX JEHCTBHHA U
MBICIIUTENBHBIX [TPOLIECCOB, X PE3YNIbTATOB U OCHOBAHMIA;

HCIOJIb30BaTh NPUEMBI peJIeKCUU ISl OLIEHKH CUTYalllH, BbIOOpa BEPHOIO PELLICHUS;

YMETb OLICHUBAaTh PUCKH U CBOEBPEMEHHO NIPUHUMATD PELICHNUS 10 UX CHHKEHUIO;

IIPUHUMATh MOTHMBBI U apIYMEHTBI IPYTUX IIPHU aHAIU3€E PE3YNIbTaTOB AEATEIbHOCTH;
MPUHUMATh ce0s, TOHUMasi CBOM HEJOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTUX IIPHU aHAINU3€E PE3YNIbTaTOB AEATEIbHOCTH;
MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B mporecce gocTukeHHs] TMYHOCTHBIX PE3yJIbTATOB OCBOEHUS MPOTpPaMMbI MO (PU3UKE A YPOBHS
cpenHero oOmiero oOpa3oBaHHS y OOYYaIOIMMXCS COBEPIICHCTBYETCS IMOIIMOHAIBHBIN WHTEIUIEKT,
MpeoIararomii chOpMUPOBAHHOCTE:

CaMOCO3HaHUs, BKJIIOYAIOILEr0 CIOCOOHOCTh IOHUMATh CBOE 3MOIMOHAIBHOE COCTOSHUE,
BUJIETh HAIPaBJICHUS PAa3BUTHUS COOCTBEHHON 3MOIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;
CaMOpPETYJINPOBAHNUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh OTBETCTBEHHOCTH 32
CBOE IMOBECHHE, CITIOCOOHOCTh aAaNTUPOBATHCS K SMOLMOHAILHBIM U3MEHEHUSIM U MPOSBIIATH
TMOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMM, BKJIIOYAIOMEH CTPEMJIEHUE K JIOCTHKEHUIO ILEIM U  YCIexy,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JAEHCTBOBAThH, NCXO/I U3 CBOMX BO3MOYKHOCTEN;

SMIATUH, BKIIOYAIOMEH CHOCOOHOCTh TOHMMAaTh SMOLMOHAIBHOE COCTOSIHME JIPYTHX,
YYUTBIBATH €r0 TPU  OCYLIECTBICHHMM OOIIEHHUS, CIOCOOHOCTh K COYYBCTBUIO U
COIIEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBICTpaMBaTh OTHOIICHUS C JPYTUMH
JOABMH, 3a00THTHCS, IPOSBIISATH UHTEPEC U Pa3peIiaTh KOH(DIUKTHI.



INPEAMETHBIE PE3VIJIBTATHI

K xonny o0yuenus B 10 knacce npenMeTHbIe pe3ynbTaThl HA YIIyOJEHHOM YPOBHE JOJKHBI OTPaXkarhb
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUH:

IIOHUMAaTh POjb (PU3UKH B SIKOHOMHUYECKOH, TEXHOJIOTMYECKOH, IKOJIOTMUYECKOM, COLMAIbHOW 1
TUYECKON cepax NesTeTbHOCTH YEJIOBEKa, Pojib U MECTO (PU3MKH B COBPEMEHHOH Hay4dHOH
KapTHHE MHpa, 3HAYCHHE OINUCATEIbHOM, CHUCTEeMAaTH3UPYIOIIEH, OOBACHUTEIBHOH W
IIPOrHOCTUYECKOM (YHKUUH (PU3HMUECKOW TEOpUM — MEXaHMKH, MOJEKYISIpHOW (U3MKH U
TEPMOJIMHAMHKH, POJIb (PU3NYECKON Teopur B (OPMHPOBAHUHU MPEICTABICHUN O (HU3NIECKOM
KapTUHE MUPA;

pa3nuyath YCIOBUS MPUMEHUMOCTH Mojenell (pU3MYecKuX Tela W TPOLECCOB (SBICHUN):
UHepLUalbHas cucTeMa oTcuéra, aOCOJMIOTHO TBEPAOE TeJNo, MaTepualbHas TOYKa,
PaBHOYCKOPEHHOE JBIKEHHE, CBOOOJIHOE TajeHue, abCoMOTHO yrpyras aedopmanus,
a0COJIIOTHO YHpPYroe M aOCOJIIOTHO HEYIPYroe CTOJIKHOBEHHUS, MOJENU ra3a, XHIKOCTH U
TBEPAOrO (KpPUCTAUIMYECKOr0) Tejla, WJEANbHbIA Tra3, TOYEUHBIM 3apsja, OJHOPOJHOE
NEKTPUYECKOE I10JIE;

pa3nuyath yciaoBHsS (TpaHUIBL, O0JACTH) MPUMEHUMOCTH (PU3NISCKUX 3aKOHOB, MMOHUMATH
BceoOmuMi Xapakrep (pyHIaMEeHTaIbHBIX 3aKOHOB W OTPAaHUYEHHOCTh MCIIOJIb30BAHMS YaCTHBIX
3aKOHOB;

aHAJIM3UPOBATh U OOBSICHATH MEXAHUYECKHE IIPOLIECChl U SIBJICHUS, MCIOJIb3Ysl OCHOBHbBIE
MOJIOKEHUSI M 3aKOHBI MEXaHUKH (OTHOCHUTEIFHOCTh MEXaHHYECKOTO JBIKEHHS, (POPMYIIBI
KMHEMaTUKM PAaBHOYCKOPEHHOTO JABMKEHMs, NpeoOpazoBaHus lamuies A CKOPOCTH U
nepeMeleHus, 3aKkoHbl HblOTOHA, MPUHIUI OTHOCUTENBHOCTH ['anuiesi, 3aKOH BCEMHUPHOIO
TATOTEHMS, 3aKOHbI COXPAaHEHHs UMIYJIbCca M MEXaHHYECKOH SHepruu, cBA3b pabOThl CHIIBI C
W3MEHEHUEM MEXaHMYECKOM SHEpruu, YCJIOBHMsS pPAaBHOBECUs TBEPAOro Teja), IPU 3TOM
UCIOJIb30BaTh MAaTEMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3blBaTb YCJIOBHS IPUMEHHMOCTH
(bU3UYECKUX 3aKOHOB: MpeoOpa3oBaHuil [amwmies, BTOpOro M TpeThero 3akoHoB HbroTOHA,
3aKOHOB COXPAHEHHUS UMITYJIbCa U MEXaHUYECKON PHEPIUH, 3aKOHA BCEMUPHOIO TATOTEHUS;
aHAJIM3UPOBaTh U OOBSICHATH TEIJIOBBbIE TMPOLIECCHl W SIBJICHMS, HCIHOJB3YS OCHOBHBIE
nosnioxkeHnss MKT u 3akoHbl MOJIEKYNSIpHOM (DU3MKKM M TEpPMOAMHAMUKH (CBS3b JaBJICHUSA
UJECAIBHOTO r'a3a CO CPEAHEN KHHETUUECKON YHEPrUueil TEIUIOBOrO ABMXKEHUS U KOHLIEHTpalen
€ro MOJIEKYJ, CBSI3b TEMIIEpaTyphl BEILIECTBA CO CpeHEH KMHETUYECKOW 3HEeprueu TerjaoBOro
JBUKEHMSI €r0 YacTHL], CBSI3b JABJICHMS MICAJIbHOTO ra3a ¢ KOHLEHTpalUed MOJIEKYJ U €ro
TeMIlepaTypoH, ypaBHeHne MenneneeBa—KianeipoHna, epBblil 3aKOH TEPMOJINHAMUKH, 3aKOH
COXpAaHEHMs PHEPIUU B TEIUIOBBIX IpoIleccax), MPU 3TOM HMCIIOJIb30BaTh MaTeMaTHYeCKOe
BBIpQKEHHE 3aKOHOB, YKa3blBaTh YCIOBUS NPUMEHHMOCTH ypaBHeHUss MeHeneeBa—
Knaneiipona;

aHAJIM3UPOBATh U OOBSACHATH DJIEKTPUUECKHE SIBIICHUS, HUCIIOJIb3ys OCHOBHBIE IMOJIOKEHUS U
3aKOHBI JJIEKTPOJMHAMUKH (3aKOH COXpaHEHHUS OJJIEKTPUYECKOTo 3apsaa, 3akoH KyoHa,
MOTEHLIMAJIBHOCTh AIEKTPOCTATUYECKOTO TOJIsI, IPUHIIMII CYTIEPIIO3ULUH IEKTPUUECKUX TOJIEH,
IIPU 3TOM YKa3bIBasi yCIIOBUSI MPUMEHUMOCTH 3akoHa KysoHa, a Takke NMpakTUYECKH Ba)KHbIE
COOTHOILIEHMS: 3aKOHBl OMa /71 yyacTKa LEeNH U Ul 3aMKHYTOM 2JIEKTPUYECKON LIENH, 3aKOH
Jlxoymsi—Jlenna, mpasuna Kupxroda, 3akonst Dapanes 11 2JIEKTPOIN3a);

OIUCHIBATh (PU3NYECKUE TPOIIECCH] U SBJICHHUS, UCIIONIb3YS BEJIMUMHBI: IIEpEMEIICHNE, CKOPOCTb,
YCKOpPEHHUE, UMIIYJIbC TEJAd U CUCTEMBI TEJ, CHJA, MOMEHT CHWJIbI, JABJIEHUE, NOTEHIMAIbHAS
SHEPrusl, KNHETHYECKas SHEePTus, MEXaHU4YecKas SHeprusi, paboTa CHIIbI, LIEHTPOCTPEMHUTEIBHOE
YCKOpEHHE, CWJIa TSDKECTH, CUila YIOpPYyrocTH, CHWJAa TPEHHUsS, MOIIHOCTb, 3HEPIHUsd
B3auMOJEHCTBUA Tena ¢ 3emu€id BOIM3M €€ IMOBEpPXHOCTH, SHEPrust ymnpyrou nedopmanuu
NPY>KUHBI, KOJMYECTBO TEIUIOTHI, a0CONIOTHAsI TeMIlepaTypa Teja, paboTa B TEPMOIAMHAMUKE,
BHYTPEHHSA JHEPrusi MJCAJbHOIO OJHOATOMHOro Ta3a, paboTa uAealbHOro rasa,
OTHOCHUTEIbHAS BIAXXHOCTh Bo3ayxa, KIIJl uneanbHOro TEmaoBOro ABUIaTeNs; 3JIEKTPUUYECKOE
10JIe, HANPSHKEHHOCTh IEKTPUYECKOTO IOJIA, HANPSHKEHHOCTDH IOJI TOYEYHOTO 3apAja WU
3apsOKEHHOIO 1Iapa B BaKyyMe€ M B JUAJIEKTPUKE, NMOTEHLHAT 3JIEKTPOCTaTUYECKOIrO II0JI,
Pa3HOCTb MOTEHIMAJIOB, JIEKTPOIABIKYIIAs CHJIA, CHJIA TOKA, HANpsHKEHUE, MOLIHOCTh TOKa,



JJeKTpUYecKass EMKOCTh IUIOCKOTO KOHJIEHCATOpa, COMPOTUBIECHHWE Yy4yacTKa LEMU C
IIOCJIEIOBATEIbHBIM U MapaJUIEIbHBIM COEAMHEHUEM PE3UCTOPOB, SHEPIUS SIEKTPUUECKOIrO
TOJIsl KOHACHCATOpa;

OOBSCHATH OCOOCHHOCTH TMPOTEKAHUA (PU3NYECKUX SIBICHUN: MEXaHUYEeCKOe JBUKCHHE,
TEIUIOBOE JIBI)KEHME YacTHUI] BEIIEeCTBa, TEILUIOBOE paBHOBeEcHE, OpPOYHOBCKOE JBHKEHUE,
muddy3us, WCMapeHWe, KUMEHUE W KOHJEHCAIWS, IUIABJICHUE W KPUCTAJUTH3AIWS,
HaIlpaBJIEHHOCTh TEIUIONEPENay, 3JEKTpU3alUs TeJl, SKBUIIOTEHUUAIbHOCTh IOBEPXHOCTH
3apsKEHHOTO MPOBOHUKA;

MPOBOAUTH HCCIIEJOBAHHE 3aBHUCUMOCTH OJHOM (HU3WYECKOW BEIMYUHBI OT JPYroh cC
HCIOJIb30BAaHUEM TMPSMBIX W3MEPEHUH, MPU STOM KOHCTPYHUPOBATH YCTAHOBKY, (PUKCHUPOBATH
pe3yNbTaThl MOTYYEHHONW 3aBUCHUMOCTH (DU3MUYECKUX BEIMYMH B BHUJAE TpaQHUKOB C y4&TOM
aOCOIIOTHBIX MOTPENIHOCTEN U3MEPEHUH, 1eJaTh BHIBOBI 110 PE3yIbTaTaM UCCIIEeIOBaHUS;
MIPOBOJNTHh KOCBEHHBIC M3MEpPEHUsST (PU3MUECKUX BEITUYHH, IMPH YTOM BBIOMPATH ONTHMAIBHBIH
METOJl HM3MEpPEHHUS, OLEHUBATh AaOCOJIOTHBIE U OTHOCUTEIbHBIC IOTPEHIHOCTH MPSMBIX U
KOCBEHHBIX U3MEPEHHU;

MPOBOJIUTH OIBITHl MO MPOBEPKE MPEIOKEHHON TMIOTE3bl: IUIAHMPOBATH SKCIEPUMEHT,
coOupaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIU3UPOBATh MOJIYUYEHHbIE PE3yIbTaThl U JeNaTh
BBIBOJ] O CTaTyCE MPE/JI0KEHHON TUIIOTE3HI;

co0nroaaTh npaBuia 0€30MacHOro TpyJa MpU MPOBEIEHUU UCCIECJOBAHUM B paMKax y4yeOHOro
AKCIIEPUMEHTA, MPAKTUKyMa U Y4eOHO-HCCIEAOBATEIbCKOM M TMPOEKTHOW NEATEIbHOCTH C
WCIIOJIb30BAaHUEM U3MEPHUTEIIBHBIX YCTPOUCTB U JIa0OpaTOPHOTO 000PYAOBAHUS;

pemath pacyéTHbIE 33Ja4d C SABHO 3aJaHHOW M HESBHO 3aJaHHON (PU3UYECKOW MOJIENbIO: Ha
OCHOBAaHUM aHaiIM3a YycIoBUS OOOCHOBBIBATH BHIOOP (U3UYECKON MOJIENH, OTBEYarollen
TpeOOBaHUSAM 3aaud, TPUMEHITH (DOPMYNBI, 3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJIATHI
(bu3MyuecKux TeOpud TMPU UCIHOJIH30BAHUM MaTEMaTHUYECKHMX METOJOB peIIeHus 3ajad,
MPOBOJUTHh PAcCU€Thl HAa OCHOBAHMHM HWMEIOIIMXCA JAaHHBIX, AHAIM3UPOBATH DPE3YJbTAThHl U
KOPPEKTHUPOBATh METO/IbI PELIEHUS C YUETOM MOIYYEHHBIX PE3YyIbTaTOB;

pemiaTh KaueCTBEHHBIC 3a/lauu, TPeOyIomne MpUMEHEHNs 3HAHUM W3 Pa3HBIX Pa3fesioB Kypca
¢bu3uKH, a TakKe WHTETPAllMM 3HAHUW W3 JPYTUX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITMKIIA:
BBICTPaNBaTh JIOTMYECKYI0 IIEMOYKY PACCYKJIECHHM C OMNOpOMl Ha HU3YYEHHBbIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3UYECKUE SBIICHNUS,

UCIONIb30BaTh TEOPETHUECKUE 3HAHUA [UIsI OOBSICHEHHS OCHOBHBIX MPHUHIMIIOB pPabOThI
M3MEPUTENBHBIX TPHUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIIOTUYECKUX MPOIIECCOB;
MIPUBOJUTH MPUMEPHI BKJIa/Ia POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
B 00BsICHEHHUE TPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;
aHAIM3UPOBATh M OIICHUBATH TOCIEJACTBUS OBITOBOM W TMPOW3BOJCTBEHHOM ACSATEIHHOCTU
YEJIOBEKA, CBA3AHHOW ¢ (PU3UYECKUMHU MPOIECCaMH, C TTO3UIIMA YKOJIOTUYECKONH O€30MacHOCTH,
MPEACTABICHUI O palMOHAIBHOM IMPUPOJIONOIb30BaHUH, a TAKKE Pa3syMHOM HCIOJIb30BAHUU
JTOCTHKCHHUN HAYKH W TEXHOJIOTHH JJIs1 JATBHEHIIIETO pa3BUTHS YEIOBEUECKOTO OOIIECTRA;
MPUMEHSITh Pa3IUYHbIE CIOCOOBI paboThl ¢ HWH(OpMAIed (QUINIECKOrO COACPKAHUS C
WCIOJIb30BAaHUEM COBPEMEHHBIX WH(OPMAIIMOHHBIX TEXHOJOTHH, TPH AITOM HCIOIH30BaATh
COBpEMEHHBIE WH(OPMAIMOHHBIE TEXHOJIOTHH JJIsi TIOWCKA, TEPEepadOTKH W TMPEIbsSBICHUS
yu4eOHOW ¥ HAYYHO-TIOMYNISAPHOW WH(GOPMALUU, CTPYKTYPHUPOBAHUS U HHTEPIpPETAINH
nHpOpManuy, TOJYYCHHOW W3 PA3JIMYHBIX HCTOYHHKOB, KPUTHYECKH aHAIN3UPOBATH
MOJIy4aeMyr0 HH(POpPMAIMI0 M OICHHBATh €€ JOCTOBEPHOCTh KAaK HAa OCHOBE HMEIOIIMXCS
3HaHWH, TaK ¥ HA OCHOBE aHAJIM3a HCTOYHUKA HHPOPMAIINH;

MPOSIBIISATh OPTaHU3AIMOHHBIE W TO3HABATENIbHBIE YMEHHUS CaMOCTOSATEIHHOTO MPUOOpETeHUS
HOBBIX 3HAHUH B MPOIIECCE BHIMOIHEHHSI POCKTHBIX M YI€OHO-UCCIIEIOBATEILCKIX PadoT;
paboTtaTh B TpyIIe C HCHOJHEHHEM pa3jMYHbIX COLMAIBHBIX DPOJIEH, IUIAHUPOBAaTh PadbOTy
IPYIIIbI, PALIMOHAIIBHO PacHpeNessiTh ACSITEIbHOCTh B HECTAHIAPTHBIX CUTYAlUAX, aJIEKBATHO
OIICHUBAThH BKJIA]] KAXKJIOTO U3 YYACTHUKOB IPYIIIBI B PEIICHHUE PACCMATPUBAEMON MTPOOIIEMBI;
MPOSABIIATh MOTHBALIMIO K Oyaymied mpogecCHOHaNbHON AEATEIbHOCTU MO CHEHHATbHOCTAM
(hUBUKO-TEXHUUECKOTO MPODHUIISL.



K xonny oOyuenus B 11 Knacce npeIMeTHbIE Pe3y/IbTaThl HAa YIIyOJIEHHOM YPOBHE JOJKHBI OTPa)xaThb
c(hOpPMHUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUN:

MOHUMATh POJb (PU3MKM B SKOHOMHYECKOW, TEXHOJIOTMYECKOH, COLMAIBHOM M 3THYECKOM
cdepax AEATEIBHOCTH YEJOBEKa, POJb U MECTO (PM3MKH B COBPEMEHHOW HAayyHOW KapTHHE
MHUpPa, pOJIb ACTPOHOMHUHU B IPAKTHYECKOM ICSATEIbHOCTH YE€IOBEKa M JAJIBHEHIIEM Hay4yHO-
TEXHUYECKOM Pa3BUTHM, 3HAUEHUE OIMCATEIIbHON, CUCTEMAaTU3UPYIOLEH, OObSICHUTEIbHOW U
IIPOrHOCTUYECKON (PYHKIUHI (PU3HYECKON TEOpUM — 3JIEKTPOJUHAMUKHU, CIIELUATIBbHON TEOpUHU
OTHOCUTEIIFHOCTH, KBAaHTOBOH (M3MKH, poOJb (U3NYECKOH Teopuu B (HOPMUPOBAHHUU
IIPEJCTaBICHUNA O (PU3MUECKONW KapTHHE MHUpa, MECTO (hU3MUYECKOW KapTHHBI MHpa B 0OLIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX IIPEACTABICHUI O IPUPO/IE;

pa3nuyaTh YCJIOBUS INMPUMEHUMOCTH Mojened (QU3MUeCKUX Tel U MPOLEcCOB (SIBICHUIN):
OJTHOPOJHOE 3JIEKTPHUUYECKOE M OJHOPOJHOE MArHUTHOE I10JI, FapMOHUYECKHE KoJeOaHus,
MaTEeMaTUYECKUH MAasTHUK, WJCAIbHBI MPYXUHHBIH MAasTHUK, TapMOHUYECKHE BOJIHBI,
ujea’dbHbIl KoseOaTenbHbI KOHTYp, TOHKas JMH3a, MOJEIEeH aromMa, aTOMHOIO fA1apa U
KBAaHTOBOM MOJICIIM CBETA;

pa3nuyarh yCioBUS (IpaHMIbI, 00JAaCTH) NPUMEHMMOCTH (HU3UYECKUX 3aKOHOB, IOHMMATh
BceoOmuMi Xapakrep (pyHAaMEHTaIbHBIX 3aKOHOB W OTPaHUYEHHOCTh MCIIOJIB30BAHHUS YaCTHBIX
3aKOHOB;

aHAJIM3UPOBATh U OOBSACHATH IEKTPOMArHUTHBIE MPOLIECCHl U SIBICHUS, UCIOIb3YsI OCHOBHBIE
MIOJIOKEHUS U 3aKOHBI DJIEKTPOJUHAMHUKU M CHEIHAIbHON TEOpUU OTHOCUTEIBHOCTH (3aKOH
COXPAHEHHUs NIEKTPUYECKOro 3apsaa, cuia Amnepa, cuia JIopeHna, 3aK0H 3J1€KTPOMarHUTHON
UHIOyKIWY, npaBmwio Jlenna, csa3p DJIC caMOMHAYKIIMU B 3JE€MEHTE AJICKTPUUYECKOM LENu CO
CKOPOCTbIO M3MEHEHMsI CHJIBI TOKa, IIOCTYJAThl CIELMAIBHOM TEOPUM OTHOCUTEIBHOCTU
OHHIITEHHA);

aHAJM3UPOBaTh U OOBSACHATH KBAHTOBBIC IPOLIECCHl M SBJICHUS, MCIOJB3YS IOJOXKEHUS
KBaHTOBOM (M3UKHU (ypaBHeHHME DHHIUTEHHA s GoTosddekra, nepBblii U BTOPOH MOCTYIATHI
bopa, npuHIMD CcoOOTHOIIEHHWS HeompeneneHHocte ['elizenOepra, 3aKOHBI COXPaHECHUS
3apsA0BOIO0 M MAacCOBOIO YHMCENl M DHEPIMM B SIEPHBIX PEAKLMAX, 3aKOH PaJUOAaKTHBHOIO
pacmaja);

OINUCHIBaTh (PU3UYECKUE TMPOLECCHl M SBJICHMS, HCIONb3Yysl BEIUYMHBL: HANPSKEHHOCTD
NIEKTPUYECKOTO TMOJsI, IMOTEHIMAN 3JIEKTPOCTaTUYECKOrO IIOJIs, Pa3HOCTh IOTEHIIMAJIOB,
ANEKTPOABIDKYILAs CHJIA, MHIYKIMS MarHUTHOTO TIOJsl, MarHUTHBIM MOTOK, cujia Amriepa,
UHIYKTUBHOCTD, DJJIEKTPOABIDKYINAs CHJIAa CaMOMHIYKLUH, OHEPrusi MAarHUTHOTO IOJIA
MIPOBOJHHUKA C TOKOM, PEISTUBUCTCKUN MMITYJIbC, TIOJIHAs SHEPIHsl, SHEPTUs MOKOsI CBOOOIHOM
YaCTHUIbl, SHEPTHS U UMITYJIbC (OTOHA, MACCOBOE YUCIIO U 3apsijl SApa, SHEPTHsl CBSA3U S/pa;
OOBSACHATH OCOOCHHOCTH NPOTEKaHUS (PU3NYECKUX SIBICHUMN: AJIEKTPOMAarHUTHAs WHAYKLHSA,
CaMOWHJIYKIIHS, pe30HaHC, HHTep(hEepeHIIs BOJIH, JUPPAKIMS, JUCTIEPCHSs], TOJHOE BHYTPEHHEE
oTpaxkeHue, porodnexTpudeckuii 3¢ ekt (poroaddexr), anbda- u GeTa-pacnaasl suep, raMma-
U3NIy4yeHue sep, puandeckue NpUHIHUIbI CIEKTPAIbHOTO aHadn3a U paboThI Ja3epa;
OIIPEAEIATh HANPABICHUE MHAYKLIUN MarHUTHOTO IOJIS IPOBOJHUKA C TOKOM, CUJIbI AMIiepa U
cuibl JIopeHia;

CTPOUTH U300pakeHHE, CO3]aBAEMOE INIOCKUM 3€pKaJIOM, TOHKOM JIMH30M, U paCCUUTHIBAThH €TI0
XapaKTePUCTHKHY;

IIPUMEHSTh OCHOBOIIOJIATAIOIINE ACTPOHOMUYECKHUE MOHATHS, TEOPUU U 3aKOHBI JUIS aHAIU3a U
00BsicHEHUST (U3UYECKUX TMPOIIECCOB, MPOUCXOISAIIMX B 3BE3/AX, B 3BE3HBIX CHUCTEMax, B
MEXTaJJaKTHYECKOH cpefie; NBUKEeHUsT HeOEeCHBIX Tell, SBOJIIOLINY 3BE3 U BeenenHoi;
MIPOBOAUTH HUCCIIEOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIUYUH C HCIOJIb30BAHMEM MPSMBIX
M3MEpEeHull, MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (PMKCHUPOBATH PE3YJbTATHI MOIYYEHHOMN
3aBUCUMOCTH (PM3NYECKUX BEIWYHH B BUZIE TpauKoB ¢ y4éTOM aOCOTIOTHBIX MOTrPEIIHOCTEH
U3MEpPEHUH, 1eNaTh BBIBOBI 10 PE3YJIbTaTaM UCCIICJOBAHMS;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUsI (PU3MYECKHX BEIMYUH, MPH 3TOM BBIOMpATh ONTHUMAJIBHBIN
METOJ U3MEpPEHUs, OLEHUBATh AOCOJIOTHBIE W OTHOCUTEIbHBIC MOTPEUIHOCTH TNPSAMBIX U
KOCBEHHBIX U3MEPEHUI;



MPOBOJIUTH OMNBITHl MO TPOBEPKE MPEIOKEHHON THIOTE3bl: IUIAHUPOBATH SKCIEPUMEHT,
COOMpPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATH MOJIYYCHHBIC PE3yIbTaThl H JACTATh
BBIBOJI O CTaTyce MPEI0KEHHON THIIOTE3bI;

OMUCHIBATh METO/IbI MOJYUYECHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUI;

co0mroaaTh npaBuia 0€30MacHOro Tpy/Ja MpU MPOBEIEHUU UCCIEOBAHUM B paMKax y4yeOHOro
HKCIIEPUMEHTA, MPAKTUKyMa MU Y4eOHO-HCCIEA0BATEIbCKOM M TNPOEKTHOW IESATENILHOCTH C
WCIOJIb30BAaHUEM U3MEPHUTEILHBIX YCTPOUCTB U JIAOOPATOPHOTO 000PYAOBAHHS,

pemars pacy€THbIE 33Ja4d C SABHO 3aJJaHHOW M HESBHO 33JaHHON (PU3MYECKOH MOJIENbIO: Ha
OCHOBAaHUM aHallu3a YCIIOBUS BbIOMpaTh (U3MUECKHE MOJENH, OTBeyarouiue TpeOOBaHUSAM
3a/la4yd, MPUMEHSITh (HOPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYNAThl (PU3UUECKUX TEOPHUIl
IpU MCHOJb30BAaHUM MaTEeMAaTUYECKUX METOJOB pELICHUS 3a/ady, MPOBOJIUTH pacuéThl Ha
OCHOBaHUM HMMEIOIIUXCS JaHHBIX, AHAIM3UPOBATh PE3YJAbTAaThl M KOPPEKTHPOBATH METO/IbI
pelIeHus ¢ Y4ETOM NOyUYEHHBIX Pe3yIbTaToB;

peliaTh Ka4eCTBEHHBIC 3aJaud, TPEOyIoNIue MPUMEHEHHsI 3HAHUN U3 Pa3HBIX pa3felioB Kypca
(GU3HMKYM, a TaK)Ke MHTETPAlMU 3HAHWUH U3 APYTUX MPEIMETOB €CTCCTBCHHO-HAYYHOTO IIHKIIA:
BBICTpAauBaTh JIOTUYECKYIO LIETIOYKY pACCYKIEHUH C OMNOpOod Ha M3yUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHUS;

UCIOJIb30BAaTh TEOPETUYECKHE 3HAHMS Il OOBSICHEHHS OCHOBHBIX IPUHIUIIOB pPaOOTHI
M3MEPUTENBbHBIX TPHUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJIIOTUYECKUX MPOLIECCOB;
MIPUBOJIUTH MMPUMEPHI BKJIaJ]a POCCUNCKHUX M 3apyOCKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,
B 00BSICHEHHE TIPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKHU U TEXHOJIOTHIA;
aHAJIM3UPOBaTh W OICHMBATHh IOCIEACTBUS OBITOBOM W MPOU3BOJICTBEHHOUN JAEATEIHbHOCTH
YeloBeKa, CBA3aHHOM ¢ (PM3MUECKUMHU MPOIECCAMHU, C MO3UIIUNA IKOJIOTUYECKOM Oe30MacHOCTH,
MPEACTABICHUI O PAlMOHAIBHOM IMPHUPOJIONOIB30BAaHUH, a TAKKE Pa3syMHOM HCIOJIb30BAaHUHU
JTOCTUKEHHUIM HayKU M TEXHOJIOTUH 7S JajbHEHIIero pa3BUTUs 4YeJI0BEUECKOro 00IIecTBa;
MPUMEHATHh PA3JIMYHBIE CHOCOOBI padoThl ¢ HHPOPMAIMEH (U3UIECKOTO COACPNKAHUA C
HCIOJIb30BAaHUEM COBPEMEHHBIX HWH(GOPMAIMOHHBIX TEXHOJOTHH, TPU 3TOM HCIIOJIb30BaTh
COBpPEMEHHBbIE WH(OPMAIMOHHBIE TEXHOJIOTHHU JJisi TIOWCKA, TMEPEepadOTKH U TMPEIbSBICHUS
y4eOHOW ¥ HAY4YHO-TIOMYNApPHOW WHGOpMALUU, CTPYKTYPHUPOBAHUS M HHTEPIpETAINH
nHpOpManuy, TOJYYEHHOW U3 PA3JIUYHBIX HCTOYHUKOB, KPUTHYECKH aHAIU3UPOBATH
MOJIy4aeMyr0 HH(POpPMAIMI0 M OIEHHBaTh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIUXCS
3HaHWH, TaK ¥ HA OCHOBE aHAJIM3a UCTOYHUKA UHPOPMAIIUH;

MPOSIBIISATh OPTaHU3AIMOHHBIE U TMO3HABATENIbHBIE YMEHHUS CaMOCTOSATEIHHOTO MPUOOpETeHUS
HOBBIX 3HAHUH B MpOIlecce BHIMOIHEHHS] MPOSKTHBIX U YUeOHO-UCCIEI0BATENIbCKUX PadoT;
paboTaTth B TpPyNIe C UCIOJHEHHEM PA3JTUYHBIX COLMAIBHBIX POJIeH, MIIaHUPOBaTh paboTy
TPYIIIBI, PAIIMOHAIIEHO PACHpeNeNisATh JACSITEIbHOCTh B HECTAH/IAPTHBIX CHUTYAIIUAX, aJIEKBATHO
OILICHUBATh BKJIAJ] KQXKJIOTO U3 YYACTHUKOB IPYIIIBI B PEIIEHUE pacCMaTPUBAEMOM TPOOIEMBI;
MPOSIBJISATE MOTHBAIIMIO K OyAymield mpoecCHOHAIBHON ACATENHHOCTH IO CHEIHATBHOCTIM
(hUBUKO-TEXHUUECKOTO MPODHUIISL.






MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOU
OBPA30OBATEJIbHON IMPOI'PAMMBI10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

10.1

10.2

IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero od0pa3oBaHusi

JleMOHCTpHpOBaTh Ha TMpHUMEpPax poOidb M MecTo (QHU3UKM B (HOpMHUPOBAHUH
COBPEMEHHOM Hay4yHOW KapTHHBl MHpa, B Pa3BUTUU COBPEMEHHON TEXHHKU U
TEXHOJIOTHi, B IPAKTUYECKOU EATEIbHOCTH JIFOACH

YuuThiBaTh  TPAHUIBI ~ TPUMEHEHUS  M3YYCHHBIX  (U3HUYECKUX  MOJICNICH:
MaTepuaibHas TOYKa, WHEpLHUAJIbHAsA CUCTeMa OTCYETa, abCOJIOTHO TBEPIOE TEIO,
WJCaNbHBIA Ta3; MOAEIU CTPOEHHUS ra30B, KUIKOCTEHM U TBEPIBIX TEJ, TOUYEUHBIN
AJIEKTPUUCCKUN 3aps]l — IPU PEIICHUH GU3HYECKUX 3a1a4

10.3

10.4

10.5

PacniozHaBaTh (u3nueckue siBieHus (IpoLecchl) U 0OOBSICHATh X HAa OCHOBE 3aKOHOB
MEXaHUKH, MOHCKyHﬂpHO-KHHeTquCKOfI TCOPpUHU CTPOCHUA BCIIIECTBA n
JNEKTPOAVHAMUKHN: PAaBHOMEPHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBHKEHUE,
CBOOOJHOE TaJeHHE TEJ, IBMKEHHE IO OKPY)KHOCTH, WHEpIUS, B3aUMOJICHCTBHE
test; auddysus, OpOyHOBCKOE ABHIKEHHE, CTPOEHHE JKUAKOCTEH M TBEPABIX Tell,
U3MEHEHHE 00bEMa Tel NpU HarpeBaHUU (OXJIAXKIEHUH), TEIJIOBOE PaBHOBECHE,
UCIIApEHUe, KOHJAEHCAUus, IUIABICHUE, KPUCTAJUIM3alus, KUIIEHUE, BIIAXKHOCTh
BO3J1yXa, IIOBBIMICHUC OABJICHUS Ira3a MpH €ro HarpCBaHru B 3aKPbITOM COCYIC, CBA3b
MEXIy IapaMeTpaMu COCTOSIHMs Tra3a B H30IpolLeccax; dJIEKTpU3alus Tell,
B3aUMOJICVCTBUE 3aps10B

OnucelBaTh  MEXaHHYECKOE ABVIKCHUC, HCIIOJIb3Yys (1)I/I3I/I‘ICCKI/IC BCJIMYUHBI:
KOOpJAuHarTa, MyThb, ICPEMCUICHUC, CKOPOCTh, YCKOPCHHUEC, Macca Tejia, CUJid, UMITYJIbC
TCJIa, KHUHCTHUYCCKAsA OHCPrusd, IMNOTCHHHAJIIbHAA OJSHCPrusa, MCEXaHWYCCKasd pa60Ta,
MCEXaHUYCCKasA MOIIHOCTb, IIPpU OIIMCAHUU MPABUIIBHO TPAKTOBATH (I)PBPI‘IGCKHﬁ
CMBICJI UCITOJIB3YEMbBIX BCIIMYHH, UX 0003HAaYCHHS U CAUHUIIBI, HAXOJUTb (I)OpMy.TIBI,
CBA3BIBAIOIINEC TAHHYIO (1)I/I3I/I'-I€CKyI-O BCJIIMYMHY C APYTHUMHU BCINYHHAMU

OnuceiBaTh M3YYEHHbIE TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIE SIBJICHMS, HUCIOJb3YS
¢u3nueckue BEJIWYMHBI: JABIEHUE Tra3a, TeMIepaTypa, CpedHssl KHHEeTHYecKas
DHEPIUsl XaOTHUYECKOTO JBWIKEHUS MOJIEKYJ, CPEIHEKBAJpaTU4Has CKOPOCTb
MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHSS dHEeprus, padora rasza, KodppuuueHt
IIOJIE3HOTO JEHCTBUS TEIUIOBOTO JIBUTaTessl; NPU ONMCAHUU NPABWIBHO TPaKTOBATh
(Gu3MUecKuil CMBICIT UCIONBb3YEMBIX BEJIMYMH, WX O003HAUE€HUS M EAMHHUIIBL,
HaXOJUTh (POPMYIbI, CBSI3BIBAIOLINE JTAHHYIO (U3WYECKYIO BEIUYHHY C JIPYTUMHU
BEJIMYUHAM

10.6

10.7

OnucelBaTh HM3y4EHHBIE JJIEKTPUUECKHUE CBOMCTBA BEIIECTBA M DJIEKTPUUECKHE
ABJIeHUsl (TIPOILIECCHI), UCIIONb3yd (PU3MUYECKHE BEIUYMHBI: SJIEKTPUUYECKUN 3apsf,
EKTPUYECKOE II0JI€, HANPSKEHHOCTH IO, IOTEHIMAJ, Pa3HOCTh IOTECHLIMAJIOB;
IIPY ONMCAHUH NMPABUIBHO TPAKTOBATh (PU3UUYECKHUM CMBICI UCIIONIb3YEMbIX BEJIMYHH,
ux O0O0O3HAueHWs W EAWHUIIBI; YKa3bIBaTh (OPMYIIBL, CBS3bIBAIOIIME JIAHHYIO
(bU3NYECKYIO BEIMYUHY C APYTUMU BEIUYUHAMU

aHATM3UPOBATh (PU3MUECKUE MPOIECCHl U SBICHHS, UCTIONB3Ysl (U3NIECKHE 3aKOHBI
U TPUHIMIBE 3aK0H BcemupHoro tsarotenus, |, Il u Il 3akonsr HeloToHa, 3akoH
COXpaHEHHMsI MEXaHWYECKOW DHEPTUH, 3aKOH COXPAHEHUS WMITYIIbCA, TPUHIIHIT
CYNEpIO3UIMHA CWJI, TPHHLIUI PAaBHONPABHS WHEPUUAIBHBIX CHUCTEM OTCYETA;
MOJIEKYJISIPHO-KMHETHYECKYIO TEOPUIO CTPOEHHUS BEIIECTBA, Ta30BbI€ 3aKOHBI, CBS3b
CpeaHel KHHETHYECKOW SHEpruH TEIUIOBOTO JBMKEHUS MOJIEKYT € abCONOTHON
TeMIIepaTypoil, NepBbIil 3aKOH TEPMOJMHAMUKH; 3aKOH COXPAHEHHUS FIEKTPUUECKOTO
3apsja, 3akoH KyioHa; npu 3ToM pa3inuyarh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €T0
MaTeMaTUYeCKOEe BRIPAXKCHHUE M YCIOBHS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH




10.8

OOBSICHIATH OCHOBHBIE TNPUHIUIBI ACHCTBHUS MAalllH, MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB; pazNuvarh YCJIOBUS WX OE30MACHOTO HCIIOJIB30BAHHS B TOBCETHEBHOM
KU3HU

10.9

10.10

10.11

10.12

10.13

10.14

10.15

BBINONHATE SKCIEPUMEHTHI TI0 UCCIIC0OBaHUI0 (DU3MUYECKHX SIBICHHI M IPOILIECCOB C
UCIIOJIb30BAaHUEM TMPSIMBIX W KOCBEHHBIX W3MEpPEHHH; Ipu 3TOM (OpMYyIUPOBATH
npoOiemMy (3aauy) U TUIOTE3y y4eOHOTO 3KCIEPUMEHTa, COOMPAaTh YCTAaHOBKY W3
MIPEJIOKEHHOTO 000PYAOBAHHUS, TPOBOAMUTD OMBIT U POPMYITUPOBATH BHIBOIBI

OcymiecTBIATh MPsIMBIE M KOCBEHHBIE M3MEPEHUsI (PU3NYECKUX BEIMYHH; MPU ITOM
BbIOMPATh ONTUMAJIBHBIA CHOCO0 M3MEPEHUs U MCIIOJIb30BaTh M3BECTHBIE METO[IbI
OLICHKH ITOIPEIIHOCTEN U3MEPEHUN

HccnenoBaTh 3aBUCUMOCTH MEX1y (PU3MYECKHMMHU BEJIMYMHAMHU C HCIIOJIb30BAaHHEM
OpSAMBIX HM3MEPEHM; TP OSTOM KOHCTPYMPOBATH YCTAHOBKY, (UKCHPOBATH
pe3yibTaThl MOJIyYEHHOM 3aBUCUMOCTH (U3MYECKHUX BEJIMYMH B BHJE TaOIMIL U
rpaduKOB, JeNIaTh BHIBOJIBI IO PE3YJIbTaTaM UCCIICOBAHUS

Cobmronate npasmiia 6€30MaCHOTO TPYAA MPH MPOBEACHUHU HUCCIICAOBAHUI B paMKax
yueOHOTro SKCIepUMEHTa, Y4eOHO-UCCIIEI0BATENbCKOM 1 MPOSKTHON IEATEILHOCTH C
HCTIOJIb30BAHUEM U3MEPHUTENBHBIX YCTPOMCTB U TAOOPaTOPHOTO 000PYAOBaAHUS

Pemats pacuérHble 3amauM ¢ SBHO 3aJaHHOW (PU3MUECKON MOJEINbIO, HCIOJIb3Ys
dbusnyeckue 3aKOHBl M MPUHIIUIIBI; HA OCHOBE aHAIM3a YCIOBUS 3a/1adyll BHIOMPATh
(U3NIECKYI0 MOJIEIb, BBIICIAT (PU3MUECKUE BETUYMHBI U (HOPMYJIbI, HEOOXOAUMBIE
Il €€ pEelIeHMs, MPOBOAUTh PAcU€Tbl U OLCHUBATH PEATbHOCTh IOJYYEHHOTO
3Ha4YeHUs (PU3NIECKOIN BETMUNHBI

Pemarr KadecTBEHHBIC 3aJa4ud: BBICTPAWBATh JIOTHYECKH HEIMPOTHBOPECUUBYIO
IETMOYKY PaCCY)KICHHI C OINOpO Ha W3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue IBIeHUs

Hcnonp3oBath mnpu pemieHnd ydeOHBIX 3a/ad COBPEMEHHbIE HH(OpPMAalOHHBIE
TEXHOJIOTMM [UIs TIOMCKA, CTPYKTYPUPOBAHMS, MHTEPIPETAlMU U IIPEICTABIICHUS
yueOHOM M HAy4YHO-TIONMYJISAPHOW HH(OpPMAIMK, TOIYYEHHOH U3 pa3IndHbIX
UCTOYHUKOB; KPUTUYECKH aHAJTU3UPOBATh MOJTydaeMyro HH(opMaIuio

10.16

10.17

[IpuBoauT, TpUMEpPHI BKJIaJa POCCHHCKUX M 3apyOeKHBIX YUYEHBIX-(PU3UKOB B
pa3BUTHE HAayKU, OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU
U TEXHOJIOTUH

Hcnonp3oBath TeopeTHUECKHWE 3HAHUS MO (PU3UKE B IMOBCEAHEBHOW >KU3HHU IS
oOecrieyeHnss 0€30MaCHOCTH TpHU OOpaIleHUHd C NpuUOOpaMH M TEXHUYECKHUMHU
yCTpOMCTBAMHM, JJISi COXPAHEHHUS 370pPOBbS U COOJIOJEHUS HOPM 3KOJOTHYECKOTO
NIOBEJICHUS B OKpYXalolleH cpene

10.18

PaboraTp B rpymnme ¢ BBIOJHEHHEM Pa3IMYHBIX COIMAIBHBIX POJEH, IIaHUPOBAThH
paboTy TpYIIbl, palUOHAIBHO paclpeAensiTh O00s3aHHOCTH U IUIAHUPOBAThH
NeSITeIbHOCTh B HECTAaHJAPTHBIX CUTYAIMsX, aJIeKBaTHO OIICHHWBATh BKJIAJ KaXKJIOTO
U3 YUYaCTHUKOB TPYIIIbI B pEHICHUE pacCMaTpUBaeMoOn MPoOIeMbl

11 KJIACC

Kon
IPOBEePsAEMOro
pe3yJjabTara

111

IIpoBepsiemble peaMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero od0pa3oBaHusi

JleMOHCTpHpOBaTh Ha TMpPUMEPAaX poilb U MecTo (u3uku B (HOpPMHUPOBAHHH
COBPEMEHHOM HAy4YHOM KapTUHBI MHUpPa, B Pa3BUTHM COBPEMEHHOW TEXHHUKU U
TEXHOJIOTHM, B NPAKTHYECKOM IEATEIBHOCTH JIIOAECH, LEIOCTHOCTh M E€IUHCTBO
(bU3UIECKON KapTHHBI MUPa

11.2

Y4uuThIBaTh TPAaHUIBl MPUMEHEHUS W3YYEHHBIX (PU3MYECKHX MOJEJEil: TOYEeUHBIH




ANIEKTPUYECKUM 3apsi, siAepHas MOJIeNb aTOMa, HYKJIOHHAsI MOJEIb aTOMHOTO sipa
MIPH pEelIeHnH QU3HUECKUX 3a/1a4

11.3

11.4

Pacno3naBare ¢usnueckue sBiIeHUs (MPOLECChl) U OOBICHATh X HA OCHOBE 3aKOHOB
JJIEKTPOIMHAMUKHI U KBAHTOBOW (DM3HMKH: 3JIEKTPUUYECKasi IPOBOJUMOCTD, TEIIJIOBOE,
CB€TOBOC, XHMMHUYCCKOC, MArHuTHOC ﬂeﬁCTBHﬂ TOKa, B3aHMOZ[eI>'ICTBHC MAar"HuToOB,
9JIEKTPOMAarHUTHAs. MHAYKLUS, IEHCTBUE MArHUTHOTO IOJISl HAa TIPOBOJIHUK C TOKOM U
JBYDKYIIUICS 3apsl, SJEKTPOMArHUTHBIE KOJEOaHUS M BOJIHBI, NPSIMOJIMHEHHOE
pacnpocTpaHeHUE CBETa, OTPAKCHUE, IPEIOMIICHUE, HHTephepeHnus, TMPPaKIusI U
NOJISIpU3alus CBeTa, AUCIEPCUs cBeTa, (hoTtosnekTpudeckuii 3pdext (potorddexr),
CBETOBOC JABJICHHWE, BO3HMKHOBEHHE JIMHEHYATOrO CIHEKTpa aToMa BOJOpPOJa,
CCTCCTBCHHAA U UCKYCCTBCHHAA PAAUMOAKTUBHOCTDb

OnuceiBaTh HU3Yy4YCHHBIC CBOMCTBA BCUIECTBa (BJIGKTpI/I‘IeCKI/Ie, MAar"HuTHBIC,
ONTUYECKUE, INEKTPUYECKYIO MPOBOANMOCTH pa3IMYHbIX cpen) u
9JICKTPOMArHuTHBIC SABJICHUA (HpOLIGCCbI), HCIIOJIb3YA (1)H3H‘-I€CKI/I€ BCIIMYHNHBI:
SNEKTPUYECKUN 3apsiji, CHJIa TOKa, SJICKTPUUECKOE HAIMPSIKEHHE, AJIEKTPUUYECKOEe
COMPOTHUBIIEHUE, PA3HOCTh MOoTeHIUaN0B, DJIC, paboTa ToKa, UHIYKIIUSI MAarHUTHOTO
nons, cuiaa Awmmepa, cuna JlopeHla, HWHIYKTUBHOCTb KaTYyIIKW, SHEPrus
QJICKTPUYECKOIO W MArHuTHOI'O HOJICI\/JI, nepuog MW 4YacToTa KOJIG63,HI/H>'I B
Koje0aTeIbHOM KOHType, 3apsl U CHlla TOKa B IMpollecce TapMOHUYECKUX
AJIEKTPOMArHUTHBIX KOJIeOaHWH, OKYCHOE PACCTOSIHHE W ONTHYSCKAs CHJIA JIMH3BL
[P OMUCAHUH MPABUIBLHO TPAKTOBATh (PU3UUYECKHUI CMBICI UCIIOJIb3yEMbIX BETUUHH,
ux O0OO3HAueHWs] W EAWHUIBI; YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIIME JAHHYIO
(bu3NYECKYIO BEIUYUHY C APYTUMU BETHUYNHAMU

115

11.6

OnwuceIBaTh U3y4EHHBIE KBAHTOBBIC SIBICHHS W TPOLIECCHI, UCHOIB3YsS (U3NUECKHE
BEIIMYUHBI: CKOPOCTb DJIEKTPOMArHUTHBIX BOJH, JJIWMHA BOJIHBI M 4acTOTa CBETA,
SHEpPrusl U UMNyasc (OTOHA, NEPUOA MOIypacnaa, IHEPrHsl CBA3M aTOMHBIX SEp;
IpY ONMHUCAHUM MTPABUIILHO TPAKTOBATh (PU3MUYECKHI CMBICIT UCIIOIb3YEMbIX BEIUYHH,
uX O0O3HAueHUsT W €IHWHHULBI; YKa3blBaTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO
(Gu3nUecKyro BEIMUUHY C APYTMMHU BEIMYMHAMU, BBIYUCIATH 3HaUeHUE (pu3nueckon
BEJINYUHBI

AHanmM3UpoBaTh (PU3NYECKUE TIPOIIECCHI U SIBICHUS, UCTIONIB3Ys (PHU3UUECKHE 3aKOHBI
U npuHIUObl: 3akoH OMa, 3aKOHBI MOCIEAOBATEIBHOTO M  IAPAJUIENBHOIO
COCMHEHUSI TMPOBOJHUKOB, 3akOoH JDkoyns — JleHma, 3aKOH 3JIEKTPOMAarHUTHOM
MHAYKIIMH, 3aKOH IPSMOJIMHEHHOTO PACIpPOCTPAHEHMsI CBETA, 3aKOHBI OTPAYKEHUS
CBETa, 3aKOHbI NPEJIOMJICHUS CBETa, ypaBHeHHE OMHIITENHHa Ui (oTorddekra,
3aKOH COXPaHEHUS DHEPruH, 3aKOH COXPAaHEHMsI HMMIIYJbCa, 3aKOH COXpPaHEHMS
JEKTPUYECKOTO 3apsia, 3aKOH COXpaHEHHs MAacCOBOrO 4HCIa, MocTynaTel bopa,
3aKOH paJIMOAKTUBHOTO PACMaja; MpPU 3TOM pa3inyaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHa, €ro MaTeMaTH4ecKoe BbIpaXKEHHWE U yciaoBHUS (TpaHMIb, 0O0JacTH)
MIPUMEHUMOCTHU

11.7

11.8

Onpenenarb HalpaBi€HUE BEKTOpPa WHIYKUMHU MarHUTHOTO TMOJISI MPOBOJHUKA C
TOKOM, CHJIBI AMIiepa u cuitbl JlopeHiia

Ctpouth M ONUCHIBaTh HM300pake€HUE, CO3JaBAEMOE IUJIOCKMM 3€pKajioM, TOHKOU
JIMH30U

11.9

BrIOMHATE 9KCIIEPUMEHTHI 110 UCCIICTOBAHHUIO (DU3MUECKUX SBICHUHN U MPOIIECCOB C
UCIIONIb30BAaHUEM TMPSIMBIX U KOCBEHHBIX W3MEPEHHH; MpU STOM (POPMYyITHUPOBATH
npobnemMy (3amauy) U TUIOTE3y y4eOHOTO KCIEPUMEHTA, COOMPATh YCTAaHOBKY W3
IPEI0KEHHOT'0 000PYA0BaHUs, TPOBOAUTH OIBIT M (HOPMYIHUPOBATH BBIBOJIBI

11.10

OcymiecTBIATh MPsIMBbIE M KOCBEHHBIE M3MEPEHUs (PU3MUYECKUX BEIHYUH; MPU 3TOM
BbIOMPATh ONTUMAIBHBIA CHOCO0 M3MEPEHUs U MCIIOJIb30BaTh M3BECTHBIE METO[bI
OLICHKH ITOTPELIHOCTEN U3MEPEHUN

11.11

HccnenoBaTh 3aBUCMMOCTH (PU3UYECKHX BEIMYMH C MCIOJIB30BAHUEM TMPSIMBIX
U3MEpPEHHU; TMpU ATOM KOHCTPYHpPOBaTh YCTAHOBKY, (PUKCHUPOBATH pPE3yJIbTaThl




MOJIyYEHHOM 3aBUCUMOCTH (PU3NYECKUX BEJIMYHMH B BUJIE TaOIHUI] U rpaUKOB, IeIaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIEAOBaHUS

11.12

11.13

11.14

Cobmronate npasuiia 6€30MIaCHOTO TPYy/Aa MPH MPOBEACHUH UCCIIEAOBAaHUM B paMKax
y4eOHOT0 3KCIEPUMEHTA, YUeOHO-HCCIe10BaTENbCKON U IPOEKTHOM €ATEILHOCTH C
UCIIOJIb30BAHUEM U3MEPHUTENBHBIX YCTPOMCTB U TAOOPaTOPHOTO 000PYAOBAHUS

Pemates pacuérHble 3amauu ¢ SBHO 3aJaHHOW (PU3UYECKONW MOJENBIO, HCIIONB3YS
(¢u3nyeckre 3aKOHbl M NPUHIMIBI;, HA OCHOBE aHAlW3a YCJIOBMs 3a7ayd BbIOMpPATh
(U3UIECKyI0 MOJIEIb, BBIIEIATh (PHU3UUECKUE BETUYHHBI U (HOPMYJIbl, HEOOXOAUMBIE
Juid e€ pelleHus, MPOBOAUTh pacuéTbl M OLIEHWBATh PEAJbHOCTh IOJTY4YEHHOTO
3Ha4YeHUs (PU3NIECKOIN BETMUNHBI

Pemate KauecTBEHHBIE 3aJayM: BBICTPAUBATH JIOTMUECKHM HEIPOTHBOPEUMBYIO
[EMOYKY pacCYy)XICHH C ONMOpOi Ha H3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nueckue sIBICHUs

11.15

11.16

Hcnonb3oBaTe HpU pelICHUHM YYEOHBIX 3a/ad COBPEMEHHbIE HH()OPMAIMOHHBIE
TEXHOJIOTUM Ui TOUCKA, CTPYKTYPUPOBAHMS, UHTEPIPETALUU U MPEICTABIICHUS
y4yeOHOIl M HayyHO-HOMYJSPHOM MHMOpMAIMK, IOJYYEHHOM M3 pa3iIMyHbIX
MCTOYHUKOB; KPUTUYECKH aHAITU3UPOBAThH MOJTydaeMyro HH(pOpMaIuio

OOBSACHATh NPUHIUIBI JEHCTBUS MAalIUH, OPUOOPOB U TEXHUYECKUX YCTPOMNCTB;
pas3yinyaTh yCIOBUS MX O€30IaCHOTO UCIOJIb30BAHUS B IOBCEAHEBHOM KU3HU

11.17

[IpuBoaUTE MpUMEpPHl BKJIAJa POCCUNUCKHX M 3apyO0eXHBIX YUEHBIX-(DU3HKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYXKAIOUIEr0 MHpa, B Pa3BUTHE
TEXHHUKHU U TEXHOJIOT UM

11.18

11.19

Hcnonb30BaTh TeOpeTHYECKHE 3HAHMS MO (PU3MKEe B IOBCEIHEBHOM >XU3HU IS
oOecrieyeHnss 0€30MaCHOCTH TIPU OOpAIIEHWH C NpHOOpaMH M TEXHUYECKHUMHU
YCTPOMCTBaMH, JUI COXPAHEHHUs 370POBbS U COONIOJEHUS HOPM HKOJIOTHYECKOTO
IIOBEJICHUS B OKPYKAIOIIEH cpefie

PaGorare B rpymme c BBINOJIHEHUEM Pa3IMYHbIX COLUAIBHBIX pOJieH, IUIAHUPOBATh
paboTy Tpymnmbl, pPALMOHAIBHO pACHpeneNsiTh OOA3aHHOCTH U IUIAHUPOBATh
NeSITebHOCTh B HECTAHJAPTHBIX CUTYAIMsX, a/IeKBaTHO OIIEHHWBATh BKJIAJ KaXKJIOTO
U3 YYaCTHUKOB T'PYIIIEI B pEIIEHHE pacCMaTPpUBAEMOM POOIEMBI




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA
10 KJIACC

Kox Koxa npoBepsiemoro

RIS DCMT IIpoBepsiemble 31eMEHTHI COIePKAHUS

OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A

®usuka — Hayka o npupone. Hayunble METOIBI MO3HAHUS
11 OKpy’Karolero Mupa. Poib 3KcnepuMeHTa M TEOpUH B
MIPOLIECCE TIO3HAHUS TPUPOIBI. DKCIIEPUMEHT B (PU3HKE

1 MogenupoBanue (U3NYECKUX SBICHUH M IPOIECCOB.
Hayunbpie rumorespl. @usnyeckue 3aKOHBI M TEOPHUH.
['panuibl npuMeHUMOCTH (hrU3UYecKuX 3aKoHOB. [TpuHIIMT
coorBeTcTBUs. Poinb u Mecto u3uku B (OpMHpPOBAHUU
COBPEMEHHOM HaydyHOM KapTHHBI MHUPA, B IPAKTUYECKOU
JESTEIbHOCTH JIHOAEH

1.2

2 MEXAHUWKA

KMHEMATHKA

MexaHngeckoe IBIDKEHUE. OTHOCHUTENBHOCTD
211 MEXaHUYECKOT'0 JIBHKEHHUS. Cucrema OTCUéTa.
Tpaexropus

[lepemenienue, ckopocTh (CpeHssl CKOPOCTb, MTHOBEHHAsI
CKOpPOCTb) M YCKOPEHHE MaTepHallbHOM TOYKH, UX
MPOEKIIMM HAa OCU CcUCTeMbl KoopauHaT. CroxeHue
IIEPEMEILIEHUH U CTI0KEHUE CKOPOCTEN

212

PaBHOMEpHOE UM pPaBHOYCKOPEHHOE  IPSMOJIMHEHHOE
nBuxkenue. ['paduku 3aBUCMMOCTH KOOpJIUHAT, CKOPOCTH,
YCKOPEHHMS, IIyTH U MEPEMEILIEHUs MaTEPUAIbHON TOYKH
OT BPEMEHHU

2.1.3

21 214 CBoOoaHoe mageHue. Y cKkopeHrue cBOOOIHOTO MaAeHU

KpuBonuneiinoe nBuxkeHue. PaBHOMEpHOE IBHKEHHE
MaTepUaIbHOU TOUKH MO OKPYXKHOCTU. YTJIOBasi CKOPOCTH,
JHEHAs CKOpPOCTb. Ilepuon u 4acToTa.
LleHTpOoCTpeMUTENBHOE YCKOPEHHE

2.15

TexHudeckue  yCTpOMCTBA:  CHUAOMETp,  JBHIKECHHE
CHaps10B, LICIIHbIE U PEMEHHBIE IIepeaun

2.16

[Ipaktuyeckne  pabGotbl.  M3mepeHne  MIHOBEHHOMH
ckopocTu. MccnegoBaHne COOTHOIICHUS MEXAY MYTSIMH,
MPOMJECHHBIMA TEJIOM 3a IIOCIENOBATEIbHBIE pPaBHBIE

2.1.7 MPOMEKYTKH BPEMEHU MPU PABHOYCKOPEHHOM JIBUKEHHUH
C HAYAJIbHOM CKOpPOCTBIO, paBHOW Hymw. HM3ydyeHue
JBW)KEHUS IIapuKa B BI3KOM JKMAKOCTH. M3ydeHne
JIBUKECHHSI TeJia, OPOIIIEHHOTO TOPU30HTAIBHO

JTMHAMUKA

[Ipuaiun ortHocurenbHOCTH ['anmiies. llepBblid  3aKOH

2.2.1 .
Hprotona. HepmanbHble CUCTEMBI OTCUETA

29 2.2.2 Macca Tena. Cuna. [IpyuHumn cynepno3uinuu cui

Bropoii 3akoH HprooToHa 111 MaTepUalbHONM TOYKHU B
2.2.3 nHeprmanbHoil cucteme orcuéra (MCO). Tperuit 3akoH
HproTOHA 17151 MaTepuaIbHBIX TOUEK

224 3akoH BceMupHoro TsaroteHus. Cuna tskectu. llepsas




KOCMHUYCCKasA CKOPOCTb. Bec tena

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIbKEHUS 1
cuna TpeHus mokosa. Koapdumument Tpenus. Cuna
COIIPOTHUBIICHUS MPU JBMKCHUHU TeJa B AKUJAKOCTH WU ra3e

2.2.7

2.2.8

2.2.9

[loctynarensHoe M BpallaTenbHOE JABHKEHHE a0COIIOTHO
TBEPAOIO Tela

MoOMEHT cuiIbl OTHOCUTENBHO OcH BpameHus. Ilneuo
cuiibl. YcnoBust paBHoBecHs TBEpaoro tena B UCO
TexHudeckue yCTpOWCTBA: IMOAIUMIIHUKHM, JIBUYKECHHE
UCKYCCTBEHHBIX CIIlyTHUKOB

[IpakTrueckue padoTel. M3ydeHue nBYOKEHHS Opycka IO
HAKJIOHHOM IJIOCKOCTH ITOJ IEMCTBUEM HECKOJIBKHUX CHIL.
HUccnenosanue 3aBHCUMOCTH CHUII YIIPYTOCTH,

2.2.10 BO3HHKAIOIIUX B J1e(HOPMHPYEMON MPYKUHE U PE3HHOBOM

oOpasie, oT BennuuHbl ux Aedopmarmu. HccnenoBanue
YCJIOBUI PaBHOBECUS TBEPIOIrO TEIa, HMMEIOLIETO OCh
BpalIeHUs

2.3

3.1

3AKOHBI COXPAHEHN A B MEXAHUKE

2.3.1

2.3.2

2.3.3
2.34

2.35

I/IMHy.]'ILC MaTepHaHLHOﬁ TOYKH, CUCTCMblI MATCPHAJIbHBIX
TOYCK. I/IMHy.HBC CHJIbI 1 USMCHCHUC NUMITYJIbCa TCJIa

3akoH coxpaHeHuss uMmnyiasca B HMCO. PeaktuBHOE
JIBUKECHHE

PaGora crtel
MomHoCTh CHIIEI

Kunernueckast sHeprusi marepuaibHOM TOYKH. Teopemao
KMHETUYECKOU DHEPIUHU

2.3.6

IlorenuumaneHas oHeprus. IloTeHuumanbHas  dHEpPrus
yapyro JnedopMUpOBaHHON mpyxuHbL. [loTeHIManpHas
SHeprus Tesa BOJU3U MOBEPXHOCTH 3eMITU

2.3.7

HOTGHIII/IaJ'[I)HI)Ie N HCIIOTCHIHUAJIBbHBIC  CHIIBI. CBs3b
pa6OTBI HCIMOTCHIMAJIbHBIX CHUIJI C N3MCHCHHEM
MEXaHUYEeCKOM OHECPTrUU CUCTEMBEI TCII. 3akoH COXpPaHCHUA
MEXaHHYEeCKOH OHEPTIUU

2.3.8

anyrne 1 HCYIIPYTHUC CTOJIKHOBCHU

2.3.9

3.11

TexHudeckue yCTpONCTBA: [BHKEHHE pPaKET, BOIOMET,
KOIIep, IPYKUHHBIN MUCTOJIET

[IpakTuueckue pabotsl. M3yueHue cBsizu ckopocTedl Temd

2.3.10 npu Heynpyrom yaape. HcciemoBaHue cBs3HM pabOThI

CWJIBI C U3BMEHEHUEM MEXAHUYECKOM SHEPIUH Tella
MOJIEKVJISAPHAS ©®U3UKA 1 TEPMOAMHAMUKA
OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

OCHOBHBIE  TIOJIOKEHHUS  MOJIEKYJIIPHO-KMHETUYECKOU
Teopuu. bpoyHoBckoe nBuwxkenue. [duddysus. Xapakrep
JBUKEHMSI U B3aMMOJIEHCTBHS YAaCTHI] BEILIECTBA

3.1.2

Mopenu CTpOeHHs ra3oB, KMIKOCTEW U TBEPABIX TEI U
00BsICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITUX MOJEJIEH

3.1.3

Macca wmonekyn. KommdectBo BemectBa. I[locTositHHas
ABoraapo

3.14

TermmoBoe paBHOBecue. TemmepaTypa M €€ U3MEpEHHE.




[Ixana temnepatyp Llenbcus

3.15

Mogens wuaeanpHoro raza. (OCHOBHOE  ypaBHEHHE
MOJIEKYJIIPHO-KMHETUYECKOU TEOPUH UICAIBHOIO ra3a

3.1.6

3.1.7

3.18

AbGconroTHas ~ Temmeparypa ~ Kak = Mepa  CpegHen
KMHETHYECKOW SHEpPruM TEIJIOBOIO JBM)KEHHUS YaCTHUL]
raza. [lIxamna remneparyp KensBuHa

Vpasuenue Knaneitpona — Menneneesa. 3akon JlaibToHa

l'azoBbie 3akoHbl. M3omporecchl B HWACaIbHOM Tra3e C
MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA: M30TepMa, U30X0pa,
nzobapa

3.1.9

TexHuyeckue ycTpoicTBa: TepMOMETp, OapoMeTp

3.1.10

[Ipaktrueckue paboThl. M3MepeHue macchl BO3IyXa B
KJIacCHOM KoMHate. MccinenoBaHue 3aBUCUMOCTH MEKIY
rapamMeTpaMu COCTOSIHHSI pa3peKEHHOTO ra3a

3.2

OCHOBbI TEPMOJMHAMUKHN

3.2.1

3.2.2

3.2.3

TepMoauHamuyeckass cucrteMa. BHyTpeHHsAsT 3HEprus
TEPMOAMHAMHYECKON CHCTEMBI M CITIOCOOBI €€ H3MEHEHHUS

KommyecTBo TEemnoTel u pa60Ta. BHYTpeHHHH OHCPIus
OJHOATOMHOI'O HACAJIBHOI'O I'a3da

Bunel Temionepenayu: TEIUIONPOBOAHOCTh, KOHBEKIIMSA,
n3nydeHue. TermmoéMKOCTh Tena. Y AenbHas TENI0EMKOCTh
BCIIIECTBA. Pacuér KOJIMYECTBA TEIIOTHI npu
Terionepeaaye

3.24

[lepBriii 3akoH TepMoauMHaMUKU. [IpuMeHeHue mepBOro
3aKOHAa TEPMOAMHAMUKH K H3omporeccaM. ['padpuueckas
UHTepIpeTanus padoThl ra3a

3.25

3.2.6

3.2.7

3.2.8

TennoBble MamuHbl. [IpUHIUIBL AEHCTBUSA TEIUIOBBIX
MamuH. [IpeoOpa3oBanus IHEPTrUU B TETUIOBBIX MallTUHAX.
Koaddunuent mnoneznoro peiicteus (nmanee — KIIJ)
terutoBor MamuHbl. [{ukin Kapro u ero KII/]

Bropoit  3akoH  TepmomumHamuku.  HeoOpatumocth
mpoueccoB B Inpupoae.  TemoBele  OBUTaTENH.
DKoJoru4eckue npoOaeMbl TEMIO3HEPTETUKH
TexHuueckue yCTpOMCTBA: JBUTATelb  BHYTPEHHETO
CropaHusi, OBITOBOM XOJOIUILHUK, KOHIUITMOHED
[IpakTnueckue paboTHI. N3mepenue YAEIBbHOU
TEIUIOEMKOCTH

3.3

ATPEI'ATHBIE COCTOAHUMA BEHHIECBA. ®A30BbIE ITEPEXO/IbI
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[Mapoobpa3zoBanue u KoHAeHcanus. Vcmapenue w
KUIIEHWe.  YJaenbHas  Temjiora  napooOpa3oBaHUS.
3aBUCUMOCTh TEMIEPATyphl KUTICHHUS OT TaBICHUS

3.3.2

3.3.3

AOcomioTHAsT W OTHOCHUTENIbHAs BIAXHOCTh BO3IyXa.
Hacsimennsriit nap

Teépnoe Ttenmo. Kpucrammueckue u aMopdHble Tena.
AHn3orponus cBOMCTB KpucCTaJIoB. JKHUIKHE KPUCTAIUIBI.
CoBpeMEHHbIE MaTEPHUAIIBI

3.34

[lmaBnenne wu KpucTauIM3auus. YJelabHas TEIJIoTa
maBieHus. Cyomumarus

3.35

VYpaBHeHHE TEIJIOBOTO OajlaHca

3.3.6

TexHuueckue yCTpOMCTBA: TUTPOMETP M IICUXPOMETD,
KaJIOpUMETp, TEXHOJIOTHHU MOJIYYCHHA COBPCMCHHBIX




MaTrcpuraios, B TOM YHUCJIC HaHOMATCPUAJIOB, n
HaAHOTCXHOJIOTNH

3.3.7 [IpakTuyeckue paboTel. M3mMepeHne BIa)KHOCTH BO3/1yXa
4 DJIEKTPOAMHAMUKA
OJIEKTPOCTATUKA
411 DIeKTpu3anus Tesl. OJJeKTpuueckuid 3apsan. [Ba Buma
NEKTPUUYECKUX 3apsI0B
4.1.2 [IpoBOIHMKH, AUBIIEKTPUKH U MOJIYIIPOBOAHUKH
4.1.3 3aKOH COXpaHEHUs ANEKTPUIECKOTO 3apsiaa
414 B3aumopeiictBue 3apsanoB. 3akoH Kynona
Onexkrpuueckoe mnose. Hanpsyk€HHOCTb 3IIEKTPUYECKOIO
4.1.5 nosia. [lpunnun cynepnosunuu. JIMHUM HanpsHKEHHOCTH
IEKTPUYECKOTO TOJISI
4116 PaGora cun osnekrpocratuyeckoro mons. Ilotenuwmar.
4.1 Pa3HocTh moTeHIINATIOB
417 [IpoBomHMKKM W JOUPJCKTPUKH B TOCTOSIHHOM
ANEKTPUUYECKOM Mosie. JIudIeKTpruuecKas MpOHUIIaeMOCTh
DNEeKTPOEMKOCTb. Konnencarop. DNEeKTPOEMKOCTh
4.1.8 IJIOCKOTO  KOHJEHcAaTopa.  ODHEpPrusi  3apsHKeHHOTO
KOHJICHCATOpa
TexHuyeckue yCTpOWCTBA: SJIEKTPOCKOM, 3IIEKTPOMETD,
41.9 ANEKTPOCTaTUYECKas 3alluTa, 3a3eMIIEHUE
ANEKTPONpPUOOPOB, KOHAECHCATOP, KCEPOKC, CTPYHHBIH
TIPUHTEP
4110 [IpakTuueckue paboTel. M3MepeHue 3IeKTPOEMKOCTH
KOHJIEHCATopa
[TOCTOSHHBIN SJIEKTPUYECKU TOK. TOKU B PA3JIMYHBIX CPEJJAX
421 VYcnoBus CyliecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOTO
Toka. Mcrounnku Toka. Cuna Toka. [locTossHHBIN TOK
4.2.2 Hanpsokenne. 3akon Oma 17151 yyacTka LenH
423 DnexTpuyeckoe COINPOTHBIICHUE. VY nensHOE
COIIPOTHBIICHUE BEIIECTBA
424 [locnenosarensHOE, napasuieIbHOE, CMEIIIaHHOe
COEIMHEHUE NPOBOIHUKOB
4.2.5 Pabota snexkrpuueckoro Toka. 3akon J[xoyins — Jlenna
4.2.6 MOMIHOCTB SIAEKTPUIECKOTO TOKA
anexTpoaBwxkymas cuna (mamee — DJIC) m BHyTpeHHee
4.2 4.2.7 CONMPOTHUBIIEHWE UCTOUYHUKA TOKA. 3aKOH OMa Jyisl OJHOM
(3aMKHYTOM) 251ekTprueckoit nemu. KopoTkoe 3ampikaHne
DNeKTpOoHHAs  MPOBOAMMOCTb  TBEPABIX  METAJIJIOB.
4.2.8 3aBUCUMOCTh CONPOTHUBJICHUS METAIIIOB OT TEMIEPATYPHI.
CBepXIpoBOANMOCTh
429 DNeKTpUYEeCKnil TOK B BakyyMe. CBOMCTBa 3JIEKTPOHHBIX
MyYKOB
[TonynpoBOIHUKH. CoOcTBeHHas u pUMecHas
4.2.10 MPOBOJMMOCTh  TOJNYNMpPOBOAHMKOB.  CBoicTBa  p-N
nepexoza. I[loaynpoBoHUKOBBIE TPUOOPEI
4211 DNEKTPUUECKUN TOK B DJIEKTPOJIUTAX. DIEKTPOIUTHUECKAS
Jccouuanus. JIeKTPOIU3
4.2.12 OnexTpuueckuid TOK B raszax. (CaMoCTOATENbHBIH H




HECaMOCTOSITEIbHbBIN paspsa. Paznuunbie THUIIBI
CaMOCTOATENIBHOrO paspsiaa. Monnus. [1nazma

TexHudeckue  yCTpPOMCTBA:  aMIIepMETP,  BOJIBTMETD,
peocTar, HWCTOYHUKH TOKa, JJIEKTPOHArpeBaTEJIbHbIE

4.2.13 pUOOPHI, IEKTPOOCBETHTEIBHBIC MPUOOPHI, TEPMOMETP
CONPOTUBIICHUS, BaKyyMHBIH JHOJ, TEPMUCTOPHl U
(boTOpe3nCTOPHI, MOIYIPOBOAHUKOBBIN U0/, TATbBAHUKA
[IpakTuyeckne  pabOTHI N3yueHne  cmemaHHOro
4214 COETMHEHUS PE3UCTOPOB.
M3mepenne DJIC ucToUHHMKAa TOKAa M €r0 BHYTPEHHETO
conpotusiieHusi. Habmonenue sinexTponusa
11 KJIACC
Kox Koanposepsiemoro
IIpoBepsiemblie 3JIeMeHTHI CO/IeP:KAHUS
pasjena  3JieMeHTa
4 DJIEKTPOAMMHAMUKA
MAT'HUTHOE IIOJIE. DJIEKTPOMAT'HUTHA A UHAYKIOUA
431 [ToctosiHHble MarHuThL. B3auMonelcTBHE MOCTOSHHBIX
MarHuToB
MarnutHoe mosie. BekTop MarHMTHONW HMHIYKLHH.
432 [Tpunumn cynepno3uiuu. JINHUM MarHUTHON WHIYKIIHH.
KaptnHa  nuHWMHA ~ MarHMTHOM  MHAYKIUU  TIOJIA
MIOCTOSIHHBIX MarHUTOB
MaruuTtHoe nosne NpoBogHUKA ¢ TOKOM. KapTuHa nuHMi
433 MOJIE JIJIMHHOTO TNPSMOI0 IPOBOJHUKA M 3aMKHYTOTO
KOJIBIIEBOTO ITPOBOAHMKA, KaTyIIKM C TOKOM. OIbIT
Opcrena. BzanmoelcTBre mpoBOIHUKOB C TOKOM
4.3.4 Cwita Amriepa, €€ MOJlyJIb ¥ HalpaBJICHHUE
Cuna JlopeHua, e€ Moayslb M HampasicHHE. [[BuxkeHMe
4.3.5 3apsyKEHHOM 4acTHIBI B OJHOPOJHOM MAarHUTHOM IIOJIE.
Pa6ora cunbl Jlopenna
4.3.6 SIBneHune ANeKTPOMarHUTHOM MHIYKIIUU
4.3 4.3.7 [ToTok BekTOpa MarHUTHOW UHIYKLIUU
438 OJC wmHaykuuu. 3aKOH D3JIEKTPOMAarHUTHON MHIYKIHMH
®dapazes
BuxpeBoe »snektpuueckoe mnone. IJC wuHAYKIMH B
4.3.9 IIPOBOJHUKE, JBUKYIIEMCS MIOCTYNaTENBHO B
OJIHOPOJHOM MarHUTHOM I10JIE
4.3.10 [IpaBuno Jlenna
4311 NunyktuBHOCTh.  SIBienune  camouuaykiuu.  IJC
CaMOUHIYKIIUU
4.3.12 OHeprusi MarHUTHOT'O TOJISl KaTYIIKH C TOKOM
4.3.13 DIIeKTPOMarHuTHOE IOJIe
TexHuueckne  yCTpPOWMCTBA: TMOCTOSHHBIE  MAarHUTHI,
4.3.14 JJIEKTPOMATHUTHI,  JJIEKTPOJBUIaTeldb,  YCKOPUTEIH
AIIEMEHTAPHBIX YaCTHIl, UHAYKIIMOHHAS MeYb
43.15 [IpakTuueckue paboTel. M3ydeHue MarHUTHOTO TOJIS

KaTyIIKH C  TOKOM. UccnenoBanue  nencrBus




IMOCTOAHHOI'O MariuTa Ha paMKy C TOKOM. I/ICCJ'Ie,Z[OBaHI/Ie
SABJICHUSA BHGKTpOMaFHHTHOfI WHAYKIIUU

KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHUYECKHUE U 3JIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

5.1.2

KomnebarenpHast cucrema. CB0oOOmHBIE  KOJI€OAHUA.
["apMonuUeckue KOJIeOaHuS. I[Mepuon, 4acToTa,
aMIuMTya u ¢dasa KonedaHui

[IpyXuHHBIA MassTHUK. MaTeMaTU4eCKUil MaSTHUK

5.13

YpaBHeHue FapMOHUYECKUX KoJIeOaHMi.
Kunematnueckoeun JMHAMHYECKOE OINMCaHNE
K0J1€0aTeIbHOTO ABH)KEHUS

5.1.4

5.15

5.1.6

[IpeBpaiienue SHEpPruu npu rapMOHUYECKUX
koneOanusx. CBs3b aMIUTUTYIbI KOJEOAHUN HMCXOHOM
BEJIMUMHBI C aMIUTUTYAaMH KojieOaHWii €€ CKOPOCTH H
YCKOpPEHHUS

KonebarenbHbrii KOHTYD. CBoboxHbIe
AIIEKTPOMArHUTHBIC KoJIeOaHusI B uieaaIbHOM
K0JIe0aTeIbHOM KOHTYE. Amnanorus MEXKIY
MEXaHHYECKUMH M 3JICKTPOMArHUTHBIMU KOJICOAQHUSIMU.
®opmyna Tomcona

3aKkoH COXpPaHCHUMA OHEpPIruun B nacajibHOM
KoJie0aTeIbHOM KOHTYpC

5.1.7

5.18
5.19

BoeiHyxkeHHble MeXxaHudeckue KojeOaHusa. Pe3zonaHc.
Pe3onancHas KpUBasl. BrinyxeHHbBIE
AIIEKTPOMarHuTHbIE KOJIeOaHusl.

ITepemennbIil Tok. CHHYCOUAANBbHBIN TEPEMEHHBIN TOK.
MOImHOCTE NEPEMEHHOTO TOKA. AMIUIMTYJHOE H
JICHCTBYIOLIEE 3HAYEHHUE CUJIbI TOKA U HANPSKEHUS

5.1.10

Tpanchopmarop. [IpousBoacTso, nepeaayda u
MOTpeOJICHUE DIICKTPUUECKOW SHEPTHH. DKOJIOTHYECKHE
PUCKM TIpU TNPOU3BOJCTBE DJIEKTPUUECKOW DSHEPrUHU.
KynbsTypa WCIIOTb30BaHUS AJIEKTPOIHEPTHUHI B
[MOBCETHEBHOW KU3HU

5.1.11

5.1.12

TexHuueckue ycTpoicTBa: ceificMorpad, 31eKTpUUecKuit
3BOHOK, JINHUU DJIEKTPOIIepenayd

[TpakTuyeckue paboThl. MccrnemoBanue 3aBUCHMOCTH
nepuofa MajblXx KojieOaHWH Ipy3a Ha HUTU OT JJIMHBI
HUTU U Maccel rpysa. MccnegoBaHue mepeMeHHOro TOKa
B LeNH W3  IOCIENOBATEIbHO COETMHEHHBIX
KOH/JIEHCATOPa, KaTYIIKU U pe3UcTOpa

5.2

MEXAHUWYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHBI
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MexaHudyeckue BOJIHBI, YCJIOBHUSI PaclpOCTPaHEHUS.
ITepuoa. CxopoCTh pacnpOCTpaHEHWs W JJIMHA BOJIHBI.
[Tonepeunble U TPOJOJIbHBIE BOJIHBI

5.2.2

WnTepdepeniys u audpaxiusi MEXaHHYeCKUX BOJIH

5.2.3

3Byk. CkopocTh 3ByKa. I'poMKoCTh 3ByKa. BricoTa ToHa.
TemOp 3ByKa

5.2.4

ONEKTPOMarHUTHbIE  BOJIHBIL.  YCIIOBUS ~ M3JIy4EHHUS
JJIEKTPOMAarHUTHBIX ~ BOJH. B3auMmHas  opueHTanus
BeKTOpoB E, B m v B 2/IeKTpOMarHuTHOW BOJHE B

BaKyyMe




5.25

CBolicTBa  AJIEKTPOMArHUTHBIX  BOJH:  OTpa)KCHHE,
MpEJIOMIIEHUE, MOJIApHU3aIus, nudpakuus,
unTepdepeniys. CKOpoCTh 3JIEKTPOMArHUTHBIX BOJIH

5.2.6

5.2.7

[IIkama  >JE€KTPOMAarHUTHBIX  BOJH.  [IpumeHenue
3JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY

IIpuHIMIIBL paguoCBsA3K U TeneBUIeHUA. Paauonokanus.
DIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOILEH CPeJIb

5.2.8

TexHU4YeCKrne yCTpPOWCTBA: MY3bIKaJIbHBIE HWHCTPYMEHTHI,
YIbTPa3BYKOBas [UArHOCTHKAa B TEXHUKE U MEIUIIMHE,
panap, paguonpuéMHHK, TEICBU30p, aHTEHHA, TEIC(OH,
CBY-1reun

5.3

OIITHUKA

5.3.1

5.3.2

[IpsamonuHeiHOE pacpoCTpaHEHHUE CBETA B OJTHOPOIHOM
cpene. JIyd cBera

OtpakeHue  cBeTa. 3aKOHBl  OTPAXKEHMsI  CBeETa.
[TocTpoeHue n300paxeHuii B MIOCKOM 3epKae

5.3.3

5.34

[Ipenomnenue cBeta. 3aKOHBI IPEJIOMJICHUS CBETa.
AOCOJIOTHBIN MOKa3aTesb NPeIoMIICHHS

[TonHoe BHyTpeHHee oTpaxeHnue. I[IpenenbHblli yrou
MOJIHOTO BHYTPEHHETO OTPAXKEHUS

5.3.5

5.3.6

5.3.7

5.3.8

Hucnepcus ceera. CoxxHbIi coctaB 6enoro cera. Lser

CoOuparomue 1 paccenmBaronve JHH3bl. TOHKas JIMH3A.
@OKyCHOE pacCTOSHHE M ONTHYECKash CUjla TOHKOU
nuH3bl. [locTpoeHne u300pakeHU B COOHMPAIOIIMX H
pacceuBaromMxX JuH3ax. Popmyra TOHKOW JIMH3BIL.
VYBennuenune, 1aBaeMoe THH30M

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONTHUKH
WNurtepdepentius  cBera. KorepeHTHbIE  MCTOYHUKH.
YcnoBus HaOMOAEHUS MaKCHMYMOB U MHHUMYMOB B
UHTEp(QEPEHIIMOHHON KapTUHE OT JBYX CHH(a3HbIX
KOT€PEHTHBIX UICTOUHUKOB

5.3.9

5.3.10

Hudpakuus csera. [ludpakiunonHas pemeérka. YciaoBue
HAOMIO/IEHUsI TJIaBHBIX MAaKCHMyMOB IpH  MAaJCHHUH
MOHOXPOMAaTHYECKOTO  CBeTa Ha  JU(PAKLHUOHHYIO
peETKY

Honﬂpmaum{ CBCTa

5311

5.3.12

TexHuueckue ycTpoilcTBa: OuYkH, Jyma, (oroarnmapar,
MIPOCKIIMOHHBIM  ammapar, MHUKPOCKOI,  TEJIECKOII,
BOJIOKOHHAsl ~ OMNTHKA, JAU(pakiuoOHHas  pemeéTka,
MTOJISIPOU

[IpakTnueckue  pabotbl.  M3mepeHwe  mokxazarens
npenomienus. MccrienoBanue CBOMCTB M300paKeHUH B
nuH3ax. Habmonenue aucnepcuu ceera

SJIEMEHTHI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHnnBI TPUMEHMMOCTH  KJIIACCHYECKOW MEXaHUKH.
ITocTynarel TEOpUM OTHOCHUTEIBHOCTU: WHBAPUAHTHOCTH
MOIYJII CKOPOCTH CBETa B  BaKyyme, IPHUHIMI
OTHOCHUTEJIBHOCTH DWHIITENHA

6.2

OTHOCHTEIHHOCTE OJHOBPEMEHHOCTH. 3amemienue
BpCMeHI/I nu COKpaH_IeHI/Ie JIJIINHBI

6.3

DHeprus 1 UMIyJIbC CBOOOTHON YaCTHUIIBI




CBsi3p MacChl C DHEPrUed W HUMITYJIBCOM CBOOOJTHOU

6.4 YaCTHUIIBI. DHEPTHsl MOKOsI CBOOOHON YaCTHUIIBI
7 KBAHTOBAS ®U3UKA
SJIEMEHTbI KBAHTOBOM OIITUKU
711 ®otonbl. Popmyna [Tnanka cBs3u dHEprun GOTOHA C €ro
4acTOTON. DHEPrus U UMIyJbc HoTOHA
712 OtkpeiTHe u uccaenoBanue Gorordpdexra. OnbiTer AT
CroneroBa. 3akoHbl (hoTodPdekra
7.1 713 VYpaBuenue OiHmreiHa 11 dotodddekra. «KpacHas
o rpanuna» Gorodaddexra
7.1.4 Jasnenue ceera. OnwiTel [1.H. JIeObenera
7.1.5 XUMHUYECKOE JIEVCTBUE CBETA
716 Texuuueckue yctponcTBa: (oTorneMeHT, (OTONATUHK,
coJHe4Has OaTapesi, CBETOIUO
CTPOEHUE ATOMA
Monens aroma Tomcona. OnbiTel Pe3epdopaa o
7.2.1 UCCJIEIOBaHMIO CTpoeHus atoma. [lmanerapHas Mojenb
aToma
[Tocrymare bopa. M3nydenue u moryionieHue (pOTOHOB
799 IpU TEpexojie aToMa C OJHOTO YpPOBHS SHEPTUU Ha
npyroii. Bunbr crektpoB. CnekTp YpOBHEH SHEpPruu
aToMa BOJOpOa
7.2 BonHoBeie cBoiictBa uyactull. Bonnsl ge  bpois.
7.2.3 KopnyckynspHo-BOJIHOBOH Ty aJii3M. Hudpakus
AJIEKTPOHOB HA KpUCTAJLIaX
724 CHoHTaHHOE U BBIHYX/IEHHOE M3IIy4eHHE. Y CTPOMCTBO U
MPUHIUT PaOOTHI Jlazepa
705 TexHudyeckne  yCTpPOMCTBA:  CIEKTPAJIBHBIA  aHAIMU3
(cTIeKTpOCKOII), Jia3ep, KBAHTOBBIA KOMIIBIOTEP
796 [IpakTnueckue pabotel. Habmionenue auHeuaToro
CIIEKTpa
ATOMHOE A1PO
731 MeTtoapl HaOMIOAEHUS W PErHCTpaIH AJIEMEHTapHBIX
YaCTHIL
OtkpeiTe pagnoaktuBHOCTH. OmbiThl Pesepdopma mo
7392 ONpENIETIEHUI0 COCTaBa PaJUOAKTUBHOIO H3IYyUYEHUSI.
CgoiictBa anb(da-, Oera-, ramma-usinydeHus. BrusHue
PalMOaKTUBHOCTH Ha )KHBBIE OPTaHU3MBI
OTtkpbiTHE TIpOTOHA U HeWTpoHa. HykinoHHas monens
7.3.3 snpa ['elizenOepra — MBanenko. 3apsan sapa. MaccoBoe
7.3 yucio sapa. M3oronsl
Anbda-pacnaa. DJIEKTPOHHBIH M TMO3UTPOHHBIN OeTa-
7.3.4 pacnan. ['amma-uziaydeHue. 3aKOH pPaJMOaKTUBHOIO
pacmajna
735 OHeprusi CBSA3W HYKIOHOB B sApe. SnepHble CHIIBI.
Jedext macchl sipa
7.3.6 SAnepHble peakiuu. [lenenue u CUHTES siiep
SAnepusrii peaktop. Tepmosinepusrii cunTe3. [IpoGieMsr u
7.3.7 MEePCIEKTUBBI  SAEPHOM HDHEPTeTUKU. IKOJOTUUYECKHE

aCIIEKTHI SIICPHOU DHEPreTUKU




7.3.8

OnemeHTapHble  4YacTUIbl.  OTKpbITHE  MO3UTPOHA.
DyHAaMEHTAJIbHBIE B3AUMOAECHCTBUS

7.3.9

TexHudeckue ycTpoucTBa: JO3UMETpP, kKamepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHasi 6oMOa

7.3.10

8.1

8.2

8.3

[IpakTrueckue paboThl. MccnenoBaHue TPEKOB YaCTHIL
(o roToBBIM (oTorpadusim)

OJIEMEHTBI ACTPOOU3UKU

Bun 3B&3gHoro HebGa. Co3Be3gus, spKHE 3BE3MBI,
IUIAHETEI, UX BUAUMOC IBIDKCHUE

Conneunas cucrema. [lnaHersl 3€eMHON  TpYIIBIL.
[[naHeThI-TUTAaHTBI W WX  CIIYTHUKH, KapJIHUKOBBIC
IadHeTel. Manbie Tena COMHEYHOM CHCTEMEI

Coname, ¢dorochepa wu  armochepa. ComHeunas
AKTHBHOCTh

8.4

Uctounuk sHepruu CosHiia v 3BE311

8.5

8.6

3BE37bI, HMX OCHOBHBIE XapaKTEpUCTHUKH:  Macca,
CBCTHUMOCTBD, pazmyc, TeMHepaTypa, X B3aUMOCBS3b.
JlnarpaMma  «CHEKTpPaJIbHBIM KJIaCC — CBETUMOCTBY.
3BE3Abl TJIABHOH IOCJIENOBATEILHOCTH. 3aBUCHMOCTH
«Macca —  CBETHMMOCTB»  [JJId  3BE3n  IVIaBHOM
IOCJIEIOBATEIIBHOCTH

Buyrpennee crpoenue  3BE€31.  CoBpeMEHHbIE
MIPEACTABJICHHS O MPOUCXOXKIACHUU U 3BOIIOIMN CoJHIIA U
3BE311. DTambl )KU3HU 3BE3]

8.7

8.8

Mneunsnii Ilyre — mnama Tamaktuka. CnupanbHas
CTpyKTypa l'alakTuKu, pacnpenelieHue 3BE3N, Tra3za u
neutn. [lonoxenne u nsmxenne ConHna B [Mamaktuke.
[Tnockas u chepuueckas noacucremMsl ['anakTuku

Tunsl ranaktuk. Paguorasiaktukn W KBa3apbl. YEpHbIE
JIBIPHI B SIIpax raJlakTUK

8.9

8.10

Bcenennas. Pacmupenne Bcenennoit. 3akon Xa60:ma.
Paz0Oeranue ramaktuk. Bospact u paauyc Bcenennoi,
teopusa  bosbmoro  B3pbiBa.  Mognenbs  «ropsiuen
Bcenennoi». PenmnkToBoe n3nydeHue

Macmrabnast crpykrypa BcenenHnoil. MeraranakTuka.
Hepeménnsie npo0i1eMbl aCTpPOHOMHUH




ITPOBEPAEMBIE HA EI' 1O ®U3UKE TPEBOBAHUSI K PE3YJIBTATAM OCBOEHMUSI
OCHOBHOH OBPA3OBATEJIBHOH ITPOI'PAMMBI CPEJJHEI'O OBIIET'O

OBPA3OBAHUA

Kona
NpoBePSIEeMOro
TpedoBaHus

1

IIpoBepsiemble TPeOOBaHUS K NPEJIMETHBIM Pe3yJIbTaTaM OCBOCHHUS
OCHOBHOI1 00pa30BaTeJIbHOM IPOrPaMMBbI Cpe/iHero 0o1ero 00pa3oBaHus

ChopMupoBaHHOCTh YMEHHUN PAaCIIO3HABATH (PU3UUECKUE SIBICHUS (IIPOLIECCHI) U
OOBSICHATh MX HA OCHOBE U3YYEHHBIX 3aKOHOB

Bnanenue ocHoBomonararmomuMu (QU3NYECKUMH MOHATHAMH W BEIMYUHAMH,
XapaKTePU3YIOMIMMH (PU3UIECKHE MTPOIIECCHI

CdopMUpOBaHHOCTh YMEHHM MNPUMEHSITh 3aKOHBI KIACCHUECKONM MEXaHUKH,
MOJICKYJISIPHOW (DU3UKM W TEPMOIMHAMWKH, JJICKTPOJIMHAMHUKH, KBAHTOBOM
buszuky AN aHanu3a U OOBSICHEHUS SIBICHUM MHKPOMHUpPA, MaKpOMHUpPA H
MeramMHupa, pa3indyarh YCJIOBUS  (TpaHMIbI, OOJIACTH) TNPUMEHHUMOCTH
bu3MYECKUX 3aKOHOB, IMOHUMAaTh BceoOIUI XxapakTep (yHIAMEHTAIbHBIX
3aKOHOB U OI'PaHUYEHHOCTb MCIIOJIb30BAHMS YACTHBIX 3aKOHOB; aHAJIM3UPOBATh
dbusznyecKkue TMpOLECChl, HCIONb3yd OCHOBHBIC TIOJOXEHHUS, 3aKOHBI H
3aKOHOMEPHOCTH

ChopMUpOBAaHHOCTh yYMEHHUS pPA3IMYaTh YCIOBUS TPUMEHUMOCTH MOJICICH
(U3UYECKUX TEJ U IPOLIECCOB (SIBICHUI)

CdopMupoBaHHOCTh YMEHHUS pellaTh pacuéTHbIC 3a/la4dl C SBHO 3aJ[aHHOW U
HESIBHO 3a/IaHHOW (PM3MUYECKOM MOJENbI0: Ha OCHOBAaHMM AaHAIHM3a YCIOBHUS
BBIOMpATh (PU3NUECKUE MOJAEIH, OTBEYaroIe TpeOOBaHUIM 33a1auu, IPUMEHSATh
(dopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTU M TMOCTYJaThl (PU3NYECKUX TEOpPUH Mpu
WCIIOJBb30BaHUM MaTeMAaTUYECKUX METONOB pELIeHMs 3anad, IPOBOAUTH
pacuéTbl Ha OCHOBAHMU MMEIOIIMXCS JaHHbBIX, aHAJU3UPOBATh PE3YyNbTAThl U
KOPPEKTHPOBATh METO/IbI PEIICHHUS C YYETOM NOJYUYEHHBIX PE3YyJIbTaTOB

Pemarh xadyecTBeHHbIE 3ajaud, TPEeOyrOIIME MPUMEHEHUS 3HAHUU W3 pPa3HbBIX
pa3ienoB MKOJLHOTO Kypca (PU3MKH, a TaKKe MHTETpAllMU 3HAHUW U3 JPYTUX
MIPEMETOB €CTECTBEHHOHAYYHOT'O IMKJIA: BBICTPAUBATH JIOTMUYECKYIO LIETIOUYKY
pacCyXIeHH C ONOpOM Ha M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznueckue IBICHU

Brnanenue OCHOBHBIMHM METOJAaMU HAYYHOTO ITO3HAHMS, HUCIOJIb3YEMBbIMH B
q)HSI/IKeZ HpOBOHI/ITI) HpHMLIe U KOCBCHHBIC I/ISMepeHI/ISI (1)I/ISI/IIIGCKI/IX BEJINYHH,
BBIOMpasi ONTHUMAIbHBIA CHOCOO M3MEpPEHUs U HCIONb3Ys M3BECTHBIE METOIBI
OIIEHKHU MOTPEIIHOCTENH HU3MEpPEHUH, MPOBOJUTH HMCCIEIOBAHUE 3aBUCHUMOCTEN
q)HSI/I'—IeCKI/IX BCIIMYUH C WHCIIOJb30BAHHUCM pr[MI)IX I/ISMGPGHI/Iﬁ, O6T)HCH$ITI)
MOJTyYEHHBIC PE3yAbTaThl, HCIONB3Ys (PU3UUYECKHE TEOPUH, 3aKOHBI U TIOHSATHS,
W JIeNIaTh BBIBOJBI; COOIONATh MpaBMiIa O€30MacHOTO Tpyaa MPHU MPOBEACHUN
UCCIIEIOBAaHW B paMKax  y4eOHOTO  JKCIEepHUMEHTa U  y4eOHo-
HICCIIEN0BATEIbLCKOMN NEeITEIbHOCTU C HUCIOJIL30BAaHUEM i (ppoBBIX
M3MEPUTENBHBIX YCTPOUCTB U JTA0OPaTOPHOTO 0OOPYIOBAHHS

CdopMUpOBaHHOCTh YMEHHMI aHAIM3UPOBAaTh M OIEHUBATH TOCIEACTBUS
OBITOBOM W TIPOU3ZBOACTBEHHOW JEATEIHHOCTH YEIIOBEKa, CBSI3aHHOW C
(GU3MYECKUMHU  TpolLlecCaMH, C TO3UIMM  JIKOJOTUYECKOW 0e30MacHOCTH;
MPEJCTABICHUN O PAlMOHAIBHOM MPHUPOJIONOIb30BaHUU, a TAKXKE pPa3yMHOM
WCIIOJIb30BAHUM JOCTUKEHUM HAyKH U TEXHOJOTUH IS NaJIbHENIIETO Pa3BUTHUSA
4eJI0BEUYECKOr0 00IIeCTBa

OBnageHue pa3IuvYHBIMUA CIIocoO0aMu paboThl ¢ WHpopMaruen (Gpu3ndeckoro
COACPKaHUA C UCITOJIB30BAHUCM COBPCMCHHBIX I/IH(I)OpMaI_II/IOHHBIX TGXHOHOFHﬁ;




pa3BUTHE YMEHHH KPUTHYECKOTO AaHajdM3a ¥ OLEHKH JOCTOBEPHOCTH
noJiy4aeMoi nHpopmauu

10

CdopmMupoBaHHOCTH YMEHHI IIPUMEHSATD OCHOBOIIOIAraroIue
ACTPOHOMHUYECKHE TIOHATHS, TEOPUHM M 3aKOHBI JIJII aHalW3a U OOBSICHEHUS
(UBHYECKUX TPOIECCOB, MPOUCXOAIINX Ha 3BE3AAX, B 3BE3MHBIX CUCTEMAaX, B
MEXTaJIaKTHYECKON CcpeJie; IBWIKEHHUS HEOSCHBIX TeJ, SBOJIONHMH 3BE3N U
Bcenennoit




HEPEYEHbB 3JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA EI' 110 ®PU3UKE

Kon Kon
pasnena/re 3J1eMeH IIpoBepsieMblii 31eMEHT COepP:KAHUSA
MBI Ta
1 MEXAHUKA
1.1 KMHEMATUKA
111 Mexanuueckoe JaBWKeHHE. OTHOCUTEIBHOCTh  MEXaHHYECKOTO
o nemxkennd. Cucrema orcuéra
MarepuanbHasi TOUKa.
7 TpacKTOPHA
Eé& panmyc-peKkTop.
7lr)=(x(r) mr)=(z).
TpaeKTOopIIA,
O -
nepeMeIIcHIIS: ,
112 penemeRtier - / v
Ar=r(ty)—1r(t)=nrn—1n= :
= (Ax,Av,Az),
yTb.
CroxeHne HepeNIEIHEHIIfIZ
A=A, + A7,
CkopocTb MaTepUaaIbHOU TOUKHU:
_ AF .
U=— =T, =[LI'1_.U1_.U__].
ﬁ.r :I.I'—':' :
Ax , .
v, =—| =x/. aHAIOIU4HO v, =Y,, U.=Z,.
1.1.3 Al o
CloxeHIIe CKOpPOCTell: &, =0, + 0, -
Bhruucnienue nepeMenieHus ¥ MyTd MaTepUaibHON TOUKH TIPU
MPSIMOJIMHEHHOM JIBHJKEHHUH BJIOJB OCH X TI0 TpaduKy 3aBUCUMOCTH
ux(t)
v _ Avu _,
VekopeHIe MaTepHATBHOIT TOUKIL: d = ~ =0,'= [al_ .a_.a
; y 2,
1.1.4 =
.&u, i/ Wop r Wor
a =—2= =(u,),". aganormIHo a, =(v, )’, a.=(v.)’"
A |y g r
PaBHOMEpHOE MPSAMOIMHEHHOE TBUKEHHE:
xX(t) = xg + Vpyt
1.15
Uy (t) — vy, = const




1.16

1.1.7

1.1.8

1.1.9

PaBHOYCKOpEHHOE NPAMOJINHENHOE ABUKCHUE!

x(t)=x,+u,t +——

e

at’

v(r)=v, +at

a, = const

Vi

Yo a

(0] Xo t—-

JIBmkeHue Tena, OpOIIEHHOTO MOJT YITIOM 0. K TOPU30HTY:

[.‘r{f} =X, Uyt =X +U,cosa-f

-

£ . 2
\[.'I.'{?} =¥, tU,f+ ng =1, + U sina- r—ng

v (t)=u, =uy,cosa

vif)=uv,, +gf=v,sina— g

g.=0
g =—g=const

KpuBonunerinoe npuxenue. [[BikeHne MaTepuaibHOM TOYKHU IO
OKPYKHOCTH.
YrnoBas v JIMHENHAs CKOPOCTh TOUKU:

v = wR

IIpy paBHOMEPHOM JBUKEHUN TOYKH IO OKPYKHOCTH

2T 5
w—T—nv

. HeHTpOCTpCMI/ITCJILHOC YCKOPCHUC TOYKHU:

Uy = 5 = w?R

. [TosiHOE yCKOpEHHE MaTepruaIbHOM TOUYKH

Trépnoe Teno. [locTtynarenbHOE 1 BpalllaTeIbHOE IBUKEHUE
TBEPIOTO TEJIA

1.2

JUHAMUKA

121

Nuepumnansubie cucrembl otcu€ra. llepBeiii 3akoH  HrproToHa.
[TpuHimn otHOCUTENnbHOCTH ["anunes




1.2.2

1.2.3

1.24

Macca tena. ITOoTHOCTE BeliecTBa:

p:

<| 3

Cuna. [IpuHiun cyneprno3uuuu Cui:

>

FpaBHOAeﬁCTB = F1 + FZ +..

Bropoii 3akon HeroTona: s MmarepuansHoit Touku B ICO

>

Fl = ma1

Ap = FAt

pu

>

F = const

1.2.5

-—

— —

Fy Fy
Tperuit 3akoH HproTOHA 117151 MaTEpUAIIBHBIX TOYEK:

Fi, = —Fy

1.2.6

3aKkoH BCECMHUPHOTO TATOTCHUA: CHJIbI IIPUTAKCHHUA MCXKOY
TOYCYHBIMU MAaCCaMH pPABHBI

mm
F=G 11162

RZ

CI/IJ'Ia TSKCCTHU. HGHTp TSAKCECCTH TCJIA. 3aBI/ICI/IMOCTB CHUIJIBI TAXCECTH OT
BBICOTHI h HaJ HOBerHOCTBIO IIJIaHCTHhI pa,[[I/IYCOM RO
GMm

9= R, + h)?

1.2.7

Cwita ynpyroctu. 3akoH ['yka:

1.2.8

Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJIbXEHUS:
Fp = uN

.Cuna TPCHUS ITOKOA:

Ep < uN

.Kosdhunment tpenus

1.2.9

JlaBneHue:




1.3 CTATHUKA
o
F
13.1 MOMEHT CuJIbl OTHOCUTEIBHO OCH BpPALCHUS:

M| = FI, tae | — meyo cubr

>

F

OTHOCHUTEIIbHO OCH, Mpoxondieil uepe3 Touky O mNepneHIuKyIspHO
PHUCYHKY
enTp macc Tena. LleHTp Macc CUCTEMbI MAaTEPHAIBHBIX TOYEK:

- -

mqir, + myry+...

rH.M.

my +my+...
1.3.2

B oHOpOIHOM TI0T€ TSHKECTH

(g = const)
IIEHTP MAacC TeJa COBMAACT C €0 IEHTPOM TSDKECTH
VYcnosust paBaoBecus TBEpaoro tena B UCO:
[M,+M, +...=0

1.3.3

1}:"1+F:+...=[I

3akoH [Tackansa

JlaBnenue B sxunkocTu, nokosmeiics B UCO:
P =DPo + pgh

3akoH Apxumena:

>
>

FApx = _PBbITeCH

,CCJIIN TCJIO U XKUAKOCTDH ITOKOATCA B I/ICO, TO
FApx = ngBbITeCH

YcaoBue miaBaHus Tel

1.4

3AKOHBI COXPAHEHN A B MEXAHUKE

NMiynsc MmaTepralbHON TOYKHU:

>

p=mv

NMItynsc cucTemsl Ted:

p=p+p+..

3aKOH U3MEHEHHS U COXpaHCHUA UMITYJIbCa:

B CO

- -

Ap = A(pl + p2+- . ) = FlBHELLIHAt + FZBHELLIHAt+' -




B MCO , ecu
Ap = A(p; + p+...) =0
, €CJI1

- -

FlBHeLLIH + FZBHeLLIH+' .=0

PeakTuBHOE NBMKEHUE

F

Ar X
PaGoTa cuibl Ha MajioM MNEPEMCIICHUM

;1:|}?'|-|;j.f'|-c05 a=F, -Ax

ol F

)]
MOIIHOCTh CUIBL:
€CJIM 3a Bpems

145 At
paboTa CHITbI U3MEHSETCS Ha , TO MOIIHOCTD CHJIBI
iy |
P=— =F-p-cosa
ﬂf Ar—

Kunernueckas sHEprus MaTepruaibHOM TOUKH:
mv?  p?
EKI/IH = =

2 2m
1.4.6

3aKOH U3MCHECHUS KHHETUYECKOW SHEPTUU CUCTEMbI MaTepHATbHBIX
toyek: B UCO AEkun = Al + A2 + ...

HOTeHLII/IaJ'IBHaH OHCPIruAi:
JJIA TIOTCHIMAJIBHBIX CHJI

A12 = E1n0TeHu - E2n0TeHu_: AE1'10Te1-n.1

IToTeHumanpHas YHEPTUs MATEPUATIBHON TOYKH B OJJHOPOJHOM I10JI€
TSAKECTHU:
1.4.7 EHOTeHu = mgh

T[ToTeHIMATbHAS SHEPTHS YIIPYTO 1e()OPMHPOBAHHOTO Tea:
£ kx?
MOTEeHI] 2




1.5

1.4.8

3aKOH U3MEHEHUS U COXPAHEHUS] MEXaHUYECKON YHEPTHU:
Euex = Exan * Enoresm.

B IICO AEex = Ascex HEMOTEHIL CHIT
B IICO AE,ex = 0. eCMI Agcex memoresn cax = 0

MEXAHWYECKUE KOJIEBAHMA 11 BOJIHBI

151

['apmoHMueckue KoneOaHWs MaTepHaJbHONW TOYKH. AMIUIMTYIA U
¢a3za xoneOanuil. Kunemarnueckoe onucanue:
x(7) = Asin| @t +o, ).
v(f=x',
a(f=(v, ), =—wxf) =a, +ox=0,
IJIe X - CMEILEHUE U3 PABHOBECHS.
JlnHaMu4yecKoe ONucaHue:

IPICS

. 9TO 3HAYHT, YTO

DHepreTuyeckoe ONUCaHME (3aKOH COXPAHEHUS MeXaHMYeCKOU
SHEPIHUH):
> ol

nU‘Jri_nm;jm_k& _

2 2 2 2

CBsI3b aMIUIMTYJIbl KOJIEOAHUH CMELIECHHs MaTepHabHOW TOYKH C
aMIUIMTY/IaMU KoJie0aHui €€ CKOPOCTH U YCKOPEHMUS:

U =04, a_ =04

1.5.2

[Tepuon u yactoTa KoIeOAHMIA:
2n 1

] Vv

[Tepuon Manbix CBOOOIHBIX KOJIEOAHUN MaTEMAaTUYECKOTO MAasITHUKA:

T=2I\{I
E

[Tepuon cBOOOIHBIX KOIEOaHUN PY>KUHHOTO MasTHUKA!

T =EHJH—T
k

153

BBIHY)K,Z[eHHLIC koJsieOanus. Pesonanc. Pe3onancHas KpuBas

154

HonepeqHHe U OPOIAOJILHBIC BOJIHBI. CKOpOCTB pacipoCTpaHCHUSA U
JJIMHA BOJIHBI:

v
A=vl =—
v

Wutepdepennyst v audpaxiys BOJIH

155

3Byk. CKOpOCTb 3ByKa

MOJIEKVYJISAIPHAS ®U3UKA. TEPMOJAMHAMUKA




2.1

MOJIEKYJISIPHASL ®U3UKA

Mopenn cTpoeHMs Ta3oB, JXKUAKOCTEH U TBEPABIX Tei. IlycTth
TepMOJMHAMHUYECKass cucTteMa (Teno) coctouT M3 N oaMHAKOBBIX
MoJieKyIl. Toraa KoJu4ecTBO BEIIECTBA

N m
V=—=—
Ny
211
rne
Ny
—4ucao ABoOrajapo, m— macca CUCTEMBI (Tena),
U
— MOJISIpHAasi Macca BellecTBa
2.1.2 TemnoBoe IBM)KEHUE aTOMOB M MOJICKYJI BEIIECTBA
2.1.3 B3auMopeiicTBue yacTuil BelecTra
214 Juddysusa. BpoyHoBCKoe ABMKEHHE
2.1.5 Monaens uneanpaoro raza B8 MKT
CBs3p MEXIy JaBICHUEM M CpelHEH KUHETHYECKOM >3Hepruen
MOCTYNAaTEeNFHOTO TEIIOBOTO JBHKEHHUS MOJEKYJ HUIEalbHOTO Trasza
(ocHoBHOE ypaBHeHue MKT):
p L mn? zni{m"u‘ iz
= — o = — = — 0CT
3 L2 3
2.1.6
rae MO — Macca 0JJTHOI MOJIEKYJIbL,
N
n=-—
%
- KOHIICHTPAIHS MOJICKYIT
2.1.7 AoOcomoTHas Temriepatypa: T =t+273K
CBsi3p Temmepatypsl raza co CpeAHell KHHETHMYeCKOW SHeprueit
MOCTYMATEeNFHOTO TEMJIOBOTO ABM)KEHUS €r0 MOJIEKYII:
2.1.8 — (mp*) 3
Epner = | == kT
L 2 2
2.19 VYpasuenue p = nkT
2.1.10 Mopenb ueanbHOro ra3a B TEpMOJIUHAMUKE!




(VpaBrerme Merreeesa — Kiareipora
| BEIpasKeHHE [V BHYTPSHHEH JHEPTHH

Vpaerenne MeHzeneepa — KianelipoHa (IpHMeHHMEle (

3aIIICI):
pRT

pP’=%RT=vRT=NFcT, p=t

BeIpaskeHHe U1 BHYTPeHHell 3Hepri OXHOATOMHOTO IIean

raza (IIpHIMeHIIMEIe (JOPMEI 3aIIIcH):

L‘=%vRT =%Mr:T _3 MR —ve, T = %pV

2

2.1.11

3aKkoH I[aJ'IBTOHa AJI1 JaBJICHUA CMECHU PA3PCKCHHLBIX I'a30B:

P =P + p2+

2.1.12

2.1.13

H3omporeccsl B pa3peskeHHOM ra3e ¢ MOCTOSTHHBIM YUCJIOM MOJIEKYT
N (¢ MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA V):

nzorepma (T = const): pV = const ,

nzoxopa (V = const):

1%
== t
T cons

,ia300apa (p = const):

V— t
T—cons

I'papuueckoe npencranenne uzomnpoueccos Ha pV-, pT-u VT-
JarpaMmax.

OOBbeIMHEHHBI ra30BbIA 3aK0H:

pV .
T = cons

JJIA IOCTOAHHOI'O KOJIMYECTBA BCIIICCTBA V.

HaCBIIJ_[eHHLIe 1 HCHACBIMICHHBIC TTapbI. KauecTBeHnHas 3aBUCHMOCTD
IJIOTHOCTU MW OABJICHUA HACBIONICHHOT'O IIapa OT TEMIICpaTypbl, HX
HE3aBHCUMOCTH OT 00bEMa HACBIIICHHOI'O I1apa

2.1.14

Brnaxxnocts Bo3ayxa.
OTHOCHUTENbHASA BIAXKHOCTD:

¢ = Prapa (T) _ Prapa (T)
Puaceimmapa (T) Praceimnapa (T)

2.1.15

2.1.16

WN3MeHeHue arperatHbIX COCTOSIHUM BELIECTBA: MCHApPEHHUE U
KOHJICHCAIIHSI, KHIICHUE JKHUJIKOCTH

N3MeHeHue arperaTtHbIX COCTOSIHUM BELIECTBA: IUIABJICHHUE U
KPUCTAIUIA3AUS

2.1.17

[IpeoOpazoBanue 3Hepruu B (ha30BBIX IEPEXOaax

2.2

TEPMOJNHAMMHMKA




2.2.1

TennoBoe paBHOBECHE U TeMIIepaTypa

2.2.2 BryTpeHHss sHeprus
203 Tennonepenaya kak croco® W3MEHEHUs BHYTPEHHEH JHepruu 0Oe3
o coBepieHus padboTel. KOHBEKIHS, TEIIONPOBOAHOCTD, U3Ty4YCHUE

KosmnuecTBO TENMNOTHI.

294 VY aenpHas TEMIOEMKOCTH BELIECTBA C:
Q = cmAT

VY nenpHas Terora napooodpazoanus L: Q = Lm.
2.2.5 VenpHas TerioTa miasiacHus A: Q = Am.

VY nenpHas TemoTa cropanus Tormaa (: Q = gm

DOnemeHTapHasi paboTa B TEPMOJMHAMUKE:
2.2.6 A =pAV

.Beraucnenue pabotsl o rpaduky mporecca Ha PV-guarpamme
IlepBbIil 3aKOH TEPMOIMHAMUKH:
Q12 = AUy; + A = (U2 — Uy) + Ay
2.2.7 Anmabara:
Q2 =0= A4y, = (U; — Uy) = AUy,

2.2.8 Bropoii 3akon TepmoanHamuku. HeoOpaTtumeble nporiecchbl

[TpuniMne! aeiicTBrs TennoBbix mamuH. KIT:

MakcumansHoe 3Hauenue KII/. Iukn Kapho:

r.. -T T
2.2.10 ma\']‘l:ﬂl{m =M=I—Tﬂ
HATD HATD

VYpaBHeHHe TEII0BOro Oananca:

2211 Ql+QZ+Q3+...:O
3 SJIEKTPOAMMHAMUKA
3.1 OJIEKTPUYECKOE TIOJIE

DnekTpu3anusi Ted U e€ MpOsSBICHHs. DJIeKTpuueckuit 3apsan. [IBa
311 BHAA 3apsga. OJEMEHTApHBIA AJIEKTPUYECKUU 3apsa. 3akoH

COXpaHEHHUsI PJICKTPUUECKOTO 3apsiia

BiaumoneiictBue 3apsanoB. Toueunsie 3apsabl. 3akoH Kynona:

B OJTHOPOJHOM BEIIECTBE C AUDIICKTPUICCKON POHUIIAEMOCTHIO

€
3.1.2
"M ]. “|Ya
F=k|’§"1| |1q. _ _|"?1| 1*?.
&1 4mes, 17

3.1.3 DOnekrpudeckoe noje. Ero aelicTBue Ha 3MEKTPUIECKHUE 3apsiIbl




3.14

3.15

Hanpsok€HHOCTD 31€KTPUYECKOTO MO

N F
E =

erp06l-1b1171

. Ilose ToueyHnoTO 3apsjaa:

Er=kr—2

, OTHOPOJHOC I10JIC:

>

E = const.

KaptuHbl 1MHUNM HANPSI)KEHHOCTU ATUX OJIEH

IToTeH1IMAIBHOCTH SJICKTPOCTATHUYCCKOI'O I1O0JIA.
Pa3zHoCTE mOTEHIIMAIOB B HaIps>KCHUEC!

Az = q(¢y — ¢p2) = —qAd = qU.

HOTCHIII/IaJIbHaﬂ 3HepFI/I$I 3ap;ma B BHGKTPOCTaTI/I‘-IeCKOM I10JIC.
W =q¢

A=-AW

ITorenmuan QJICKTPOCTATHYCCKOI'O ITOJIA:
w

"7

CBs3b HaHpﬂ)KéHHOCTI/I mojia MW PasHOCTH TOTCHIHAJIOB
OJHOPOIHOTI'O SJICKTPOCTATHYCCKOI'O ITOJIA: U=Ed

JUIA

3.16

3.1.7

3.18

3.19

[TpyHIMI CynIepIIO3ULINY ITEKTPUUECKUX TTOJIEH:

E =E1+E2+,¢=¢1+¢2+

HpOBOI[HI/IKI/I B DJICKTPOCTATUUCCKOM II0JIC.
Ycnosue PaBHOBCCHUS 3apsAJ0B: BHYTPU IIPOBOAHHKA
Et=0

, BHYTPU ¥ Ha ITIOBEPXHOCTHU IIPOBOJHUKA (¢ = CONSt

I[I/IBJ'IGKTpI/IKI/I B DJICKTPOCTATUYCCKOM  IIOJIC. I[I/IBJ'ICKTpI/I‘leCKaH

MMPOHUITACMOCTH BCIICCTBA €

Konaencarop. 21ekTpo€MKOCTh KOHAEHCATOpA:

q
C=-
U

. DNEKTPOEMKOCTBD MIIOCKOT0 KOHJIEHCATOpa:

€08

= P :gCO




3.2

HapaJ'IJ'IeJ'IBHOC COCIMHCHNEC KOHACHCATOPOB:
q == ql + q2+...,U1 = U2 :---'Cnapaml - Cl + C2+...

ITocaenoBareabHOE COCAUHCHHIE KOHACHCATOPOB:

3.1.10
U=U;+U =q, = 1 = 1 + ! +
- 1 2...,q1—q2—...,CHOCJ]—C1 C2 .
DHeprus 3apsHKeHHOTO KOHJIEHCATOpA:
_qUu _CU 2 B q>
3.1.11 c — 2 - 2 - ZC
3AKOHBI ITOCTOSHHOI'O TOKA
Cuia Toka:
1=2q
3.2.1 At Ar—sD
ITocrostuusiii Tok: | = const
Jlns moctostHHOTO TOKA ( = It
329 YcioBuUs CyIIECTBOBAHUS SJEKTPHUUECKOTO TOKA.
o Hanpsoxkenne U u OJIC E
3akoH OMa aJ1d y4acTKa LeMu:
U
3.2.3 I'=-
DJIEKTPUYECKOE COMPOTHUBJICHHE. 3aBHUCHMOCTb CONPOTHBICHUS
OJIHOPOJIHOTO MPOBOJIHUKA OT €ro JUIMHbI W CEYEeHHs. Y JAelbHOE
COTIPOTHBIICHUE BEIIECTBA.
3.2.4 R l
Ucrounnku Toka. J]C uctouHmka ToKa:
E _ ACTOpOHHI/IXCl/IJ'I
3.2.5 - q
BryTpeHHee conmpoTuBiIeHNe HCTOYHUKA TOKA
3axon Oma J1sl TOJHOM (3aMKHYTOM) anekTpuyeckoit nenu: E = IR +
Ir, oTkyna
. E
" Rr
3.2.6
E.r
= R
3.2.7 [TapannensHOE COeTMHEHNUE MTPOBOTHUKOB:




I=11+12+..,Ul=U2=..,

1 _ 1.t
Rnapaml Rl R2

HOCJIGIIOBaTeJIbHoe COCAUHCHUC ITPOBOJHUKOB:
U=Ul+U2+..,11=12=..,
Rl‘[OCJI == R1 + R2+ .

Pabota snekrpuueckoro Toka: A = [Ut.
3akoH J[>xoyist — Jlenna:

Q =I?Rt
3.2.8
Ha pesucrope
UZ
R:Q=A=I?Rt =1Ut =—t
R
MOUIHOCTB 3JEKTPUYECKOIO TOKA!
AAd
P=—0 =1L
Ar Ar—l])
TeruioBast MOIHOCTD, BbLIEISIEMAst HA PE3UCTOPE:
2
2 U :
P=PR=—-=IU
3.2.9 R
MOIHOCTE HCTOYHUKA TOKA:!
A4
_ CT. CHII _
R=—2= <H
t Ar—0
CB0OOHbIE HOCUTENM 3JEKTPUYECKUX 3apsoB B IPOBOJHUKAX.
3210 MexaHu3Mbl IIPOBOJMMOCTH TBEPABIX METALUIOB, PacTBOPOB U
o pacIuiaBoB JJIEKTPOJIUTOB, ra3os. [TonynpoBoIHUKHU.
IToynTpOBOTHUKOBBINA TMOJ
3.3 MATHUTHOE ITOJIE
Mexanndyeckoe B3aMMOJEHUCTBUE MAarHUTOB. MarHutHoe 1oJe.
BekTop marHuTHON MHAYKUIMH. [[pHHIMI Cyneprio3uy MarHUTHBIX
OJIEH:
B =B+ B,+..
33.1 v
JIuaun wmHAyKIMKM MarHuTHoro nossd. KapTuHa nuHME MHAYKIMH
MarHMTHOTO TMOJI IOJIOCOBOTO U TOAKOBOOOPA3HOTO IMOCTOSHHBIX
MarHuTOB
Oneir Opcrena. MaruutHoe mosie NMpoBOJHMKA ¢ TOKOM. KapruHa
3.3.2 JMHUN WHIYKIMA MAarHUTHOTO TOJIS JIMHHOTO MPSIMOTO IMPOBOJAHUKA

1 3aMKHYTOT'O KOJIbIICBOT'O ITPOBOAHHWKA, KATYIIKHA C TOKOM




Cuna AMrepa, e€ HanpaBJICHUE U BEJIUYNHA:

F, = IBlsina
333 DA€ 0 — yroi MeKIy HalpaBICHUEM IIPOBOJHNKA H BEKTOPOM
B
Cuna JlopeHua, e€ HallpaBJIeHHE U BEJIMYUHA!
Fnop =1 q | vBsina
/1€ 0L — YTrOJI MEX/ly BEKTOpaMu
3.34 v
u
B
. JIBM>KeHHE 3apsHKEHHON 4acTULbl B OJHOPOJHOM MarHUTHOM I10JI€
3.4 SJIEKTPOMAT'HUTHA A MH/IY KA
IToTOK BEKTOpa MarHUTHOW MHIYKIIMH:
® = B,S = BScosa
34.1
3.4.2 SIBnenue anexkTpoMarHuTHOM MHAYKIMK. D/J1C HHayKIMK
3aKOH 2JIEKTpOMarHuTHOW nHAyKMKu dapaes:
AD
3.4.3 E=——- =-0
At Ar =
\J
/
( = <)
3JIC nHAYKIMY B IPSIMOM TIPOBOJIHUKE UTMHOM |, 1BMXKyIemcs co
CKOPOCTBIO
%
344
()]

B OJIHOPOJHOM MarHUTHOM ToJie B:
| E; |I= Blvcosa

, TJIE 0. — yToJI MeXly BEKTopoM B 1 Hopmaiibio

n




K IIJIOCKOCTH, B KOTOPOH JiexKaT BEKTOPHI

N

lnv
; €CIH
l
1
B
, U
v
TO
| E; |I= Blv
3.45 ITpaBumo Jlenma
NHIyKTUBHOCTS:
L= )
o

346 >uwm®=LIL
Camounnykuus. 9IC caMOMHAYKIUU:

AT
E =- EL =—LI
—

9Hepr1/151 MAarauTHOTIO ITOJIA KaTYIIKU C TOKOM:
LI?
347 Wy =—-

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHM A 1 BOJIHBI




3.5.1

3.5.2

3.5.3

3.54

KonebarenbHbrit KOHTYP. CBobOoHBIC ANEKTPOMATrHUTHBIE
Kosie0aHus B UACaIbHOM KOoJeOaTeIbHOM KOHTYpE:

[0(7) =Guuasin( o1 + @)

11'[' t)=q,=wg__cos|wrt+o,)=I__ cos(wt+q,)
®opmyna TomcoHa:

T =2nVLC

, OTKyJ1a

CBs3b AMIUIMTYABI 3apsAaa KOHACHCATOopa C aMHJH/ITYI[OI‘/JI CHUJIBI TOKa
Opyd  CBOOOIHBIX JJICKTPOMATHUTHBIX KOJCOAHHUAX B HACATLHOM
KoJ1e0aTeIIbHOM KOHTYpE:

gm:—

C))

3aKOH COXpaHEHUsI YHEPTUH B U/I€AIbHOM KOJIeOAaTeIbHOM KOHTYpE:

BoiHyX1eHHbIE 3JIeKTpOMarHUTHbIE KosiebaHus. Pesonanc

[lepemennbiii  Tok. IlpomsBoncTBO, mepemaya u  MOTpebeHHE
AIIEKTPUYECKON SIHEPTUU
cut Lt cu’_ LI’
+ = TR = MR = const.
2 2 2 2

3.5.5

3.5.6

CpoiicTBa OJICKTPOMAriuTHBIX  BOJIH. Bianmuas OpHCHTalUA
BCKTOPOB B BHGKTpOMaFHHTHOﬁ BOJIHC B BAKYyM€:

E1Bl1lc

[ITxana 3MeKTpOMarHUTHBIX BOJIH. [IprMeHEHHEe AIEeKTPOMAarHUTHBIX
BOJIH B TEXHHUKE U OBITY

3.6

3.6.1

OIITHUKA

[IpssMonuHETHOE pacIpoOCTpaHEHNE CBETa B OJHOPOJHOW cCpene.
Toueunslii ucToyHuK. JIyd cBera

3.6.2

3aKOHEI OTpaXCHUS CBCTA.

a=p

alP

S

3.6.3

[TocTpoenune n300pakeHHi B TUIOCKOM 3€pKajie




3.6.4

3.6.5

3.6.6

3aKOHBI IIpECIOMJICHUS CBETA.

[Ipenomnenue cpera:
nysina = n,sinf.

AOCOIIOTHBIN IMOKA3aTelIb IIPCIOMIICHUSA:

C
Nagec =

OTHOCUTEIBHBIN MMOKAa3aTEIb MPETIOMIICHUS:
n, vV

n
OTH n, v,

Xoq J1y4eil B Ipu3Me.
1"1 = 1"2 - H].}']. = Hl}'l
CoOTHOIIEHHE YacTOT U COOTHOILIEHUE JJIUH BOJH MpU IEPexoje

MOHOXPOMAaTHYECKOrO CBeTa uepe3 TpaHUIly pasiena ABYX
ONTHYECKUX CPE/I:

n,<n, n,

Oy E
ITomHOE BHYTpEHHEE OTpaKEHUE.

[IpenenbHblid yro MOJIHOTO BHYTPEHHETO OTPayKEHUS:
. 1 n;
Sina = —

P nOTH ny

C06I/Ipa}oume U pacCCUBAKOIINC JIMH3bI. Tonkas nuH3a. q)OKy'CHOC

pacCcToOAHNUE U ONITUYCCKad CHUJIa TOHKOM JIMH3EL:

1
D=-
F

3.6.7

®opmyJsia TOHKOHN JTMH3bI:

+

Q| -
N
I =

YBenuuenue, 1aBaeMoe JTUH30M:
h 1f1
F = —= —
H d




F\ h
f

R o
B ciiyuae pacceuBaronieil JIMH3bI:

3.6.8

1
D0 = F =—0,
D

| f |
r=—=-2-1
d

Xoa Jyda, MPOLIEALIErO JIMH3Y IO/ MNPOU3BOJIBHBIM YIJIOM K €€
rnaBHOM onrtudeckoir ocu. IlocTpoeHune wu300pakeHUN TOUYKU U
oTpe3Kka NpsAMOM B COOMpAIOUIMX M pAcCCeMBAIOIIMX JMH3aX M HX
cUCTeMax

3.6.9

3.6.

doroanmapaT Kkak onTuueckuii mpubop. [ma3 kak onTudeckas
cucrema

WUntepdepenuss  cBera. KorepeHTHblE HCTOYHHMKH. Y CIIOBUS
HAOJIIO/IEHUs MAaKCUMYMOB W MMHHMMYMOB B HHTEP(PEPEHLIHOHHON
KapTUHE OT JABYX CHH(}a3HBIX KOTEPEHTHBIX UCTOYHUKOB:

P
MaKCIIMYMEBI — A=2m—, m=0,£1.£2.£3

o

v
MIHIMYMEI — ﬁ={2m+l_];, m=0+1+2 +3__

Y

3.6.11

3.6.12

Hudpakmus ceera. JudpakimonHas pemerka. Y cioBue HaOIoaeHUs
TJIaBHBIX MaKCUMyMOB npu HOPMaJIbHOM NaJeHUun
MOHOXPOMATHYECKOTO CBE€Ta C JJUHON BOJHBI A Ha PEHIETKY C
neprogom d:

dsing,, =mAm=0,+/-1,+/-2,+/-3,...

[ucnepcus ceera
KBAHTOBAS ®U3NKA

4.1

41.1

KOPITYCKYJISIPHO-BOJIHOBOM 1V AJIN3M
['unore3za M. ITnanka o kBantax. @opmyna [Inanka: E = hv

41.2

®otoHbl. DHeprus (HoToHa:

E=h _he _
=hv =—=pc

Mwmnynsc poTona:

4.1.3

®otoaddext. OnbiTel A.I'. CroneroBa. 3akonsl hoTodddexra

4.1.4

VYpasuenue DitHmreiina 11 potodrddekra:
Ecl)OTOHa = ABbIXOﬂa + EKHHmax'
rae,




hc

E¢0T0Ha =hv = 7'
hc
A =hy, = —
BBIXOJa Kp Yo
2
mv-max
Evuumax = 2 = elUsyy

4.1.5

JlaBiaeHue cBeTa.
JlaBneHue cBeTa Ha MOJTHOCTHIO OTPAXKAIOUIYIO NMOBEPXHOCTh M Ha
MTOJTHOCTBIO TOTJIOMIAOIITYIO TTOBEPXHOCTh

4.2

OU3NKA ATOMA

4.3

421

HJ'IaHCTapHaH MOACJIb aTOMa

4.2.2

4.2.3

43.1

IToctynatsl Bopa. U3nyuenue u norsiomenre GOTOHOB IIPU HEPEX0ie
aToMa C O{HOTO YPOBHS SHEPrUM HA JPYTOii:
he
hvp,=—=IE, —E

mn .

m
Y

JInHelyaTele CIIEKTPBI.
CrieKkTp ypOBHEW SHEPrUU aTOMa BOJOPOAA:

_ —13,69B

e

E

"

, n=1,2.3 _.
n

OU3NKA ATOMHOI'O APA

Hyxnonnast monmens snpa [eiizenOepra — MBanenko. 3apsij sijpa.
MaccoBoe uncio siapa. M3oTormnst

4.3.2

4.3.3

PannoakTHBHOCTS.
Anbda-pacna;

A A4 4
FX—>5,Y +;He
bera-pacnan.

OneKTpOHHBIN B-pacnan:

A A 0 ~
X7 Y+ je+v,

[To3utponHslit B-pacnan:
A A 0=, o,
XY + G€+ v,

I'amma-n3nydenue

3aKOH paJMOaKTUBHOI'O pacraja:
-t

.HYCTB M — Macca palMOaAKTUBHOTO BEIICCTBA. Torma

-t
m(t) =my* 2T

4.3.4

H,Z[CpHBIe PCaKIuu. ILCJ'ICHI/IC 1 CUHTC3 AJCP




TEMATUYECKOE IIIAHUPOBAHME YT1/1y0JI€HHBIN YPOBEHD

10 KJIACC

Ne

KoaudecTBO 4acoB

DJIeKTPOHHbIe (LM (pPpOBbIE)

i HaumeHoBaHMe Pa3/1e/ioB H TeM NMPOrPaMMBbI Beero Koutposbubie IIpakTuueckue 06PA30BATETBHBIE PECYPCHI
padoThbI padoThI
Paznen 1. HAYYHBIA METO/ IIO3HAHUS ITIPUPOIBI
1.1 HayuHbIit METO/T TIO3HAHUS TIPUPOJIBI 6 https://m.edsoo0.ru/PC1GBZ1VT
Wroro mo pazueny 6
Pazgen 2. MEXAHUKA
2.1 Kunemarnka 10 1 https://m.edsoo.ru/BKXFFBIA7
2.2 JuHamuka 10 https://m.edsoo.ru/EMEIYTESH
2.3 Craruka TBEpIIOTO TEja 5 1 https://m.edsoo.ru/LEOIUJW58
2.4 3aKOHBI COXPAaHCHHS B MEXaHUKE 10 1 https://m.edsoo.ru/IPPU75ZCZ
Wroro o pazneny 35
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHO-KHHETHYECKOI TEOpUU 15 https://m.edso0.ru/GFRCERILS
3.2 TepmonnHamuka. TeroBbie MAIIMHBI 20 https://m.edso00.ru/HD3D80Q61
33 ArperaTHble cocTosiHHS BelecTBa. Da3oBbie 14 1 https://m.eds00.ru/IWB97NGVP
TIEPEXO/IbI
Hroro no pazneny 49
Pa3ne.31 4. QJJEKTPOAUHAMUKA
41 | DyekTpuuecKoe mone 24 1 https://m.edsoo.ru/LFUQRIRSA
4.2 [TocTOSsIHHBIH IeKTPHUUECKUI TOK 24 1 https://m.edsoo.ru/WKWL98VW?2
4.3 TokM B pa3IUYHBIX Cpeiax 6 https://m.edsoo.ru/VLX14U83A
Hroro no pazneny 54
Pa3zaen 5. PU3NYECKUM TIPAKTUKYM
5.1 ‘ dusnyeckuii MPakTUKYM 16 16 https://m.edsoo.ru/A4JWDVJ97
Hroro no pazneny 16
PesepBHOE Bpems 10 https://m.edso0.ru/STRFLE9A?2
OBUIEE KOJIMYECTBO YACOB 11O TIPOI'PAMME 170 8 16



https://m.edsoo.ru/PC1GBZ1VT
https://m.edsoo.ru/BKXFFBIA7
https://m.edsoo.ru/EMEIYTE5H
https://m.edsoo.ru/LEOIUJW58
https://m.edsoo.ru/IPPU75ZCZ
https://m.edsoo.ru/GFRCER9LS
https://m.edsoo.ru/HD3D8OQ61
https://m.edsoo.ru/1WB97NGVP
https://m.edsoo.ru/LFUQR1RSA
https://m.edsoo.ru/WKWL98VW2
https://m.edsoo.ru/VLX14U83A
https://m.edsoo.ru/A4JWDVJ97
https://m.edsoo.ru/STRFLE9A2

ITHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

dusnka — pyHIaMEeHTalIbHAs HayKa O
IpUpoJIe

HayuHb1ii MeTO1 TO3HAHUS U METO/IbI
UCCIIeIOBaHMs (PU3UICCKHUX SIBICHUI

KoaudecTBO 4acoB

Bcero

KoHnTpoJabHbie
padoThbI

IIpakTHYeckue
padoThI

Jara
U3y4YeHH s

1 Henensa

1 Henensa

DJIeKTPOHHbIE HH(POBBIE
o0pa3oBaTe/IbHbIE pecypchl

https://m.edso0.ru/4AGD12L.71X

https://m.edsoo.ru/47JULOILY

DKCIEPUMEHT U TEOPHs B MPOIIECCe
no3HaHus npupoasl. Habmonenue u
IKCIIEPUMEHT B (PU3UKE

1 Henensa

https://m.edsoo.ru/RV2VFFZL6

CrniocoObl u3mMepeHus: GU3NYECKUX BETUIHH

AGCooTHas M OTHOCUTENbHAsS
HOTPENIHOCTH U3MEPEHUIN (PU3NYECKUX
BEIINYUH

MonenupoBanue B ¢pusuke. Poib u mecto
¢u3nKY B OPMUPOBAHUHN COBPEMEHHOMN
HAy4YHOW KapTUHBI MUpPa, B TPAKTUYECKON
NEeITEILHOCTH JII0ACH

1 Henens

1 Henens

2 Henend

https://m.edsoo.ru/BKMS7EY 05

https://m.edso00.ru/K3LOI3CFT

https://m.edso0.ru/85PJ5YR4H

MexaHn4ecKkoe JBMKEHHUE. Cucrema
orcuera. OTHOCHUTEIIBHOCTh MEXaHUYECKOTO
JABHKCHUA. HpﬂMaﬂ u O6paTHaH 3aJa4dn
MCXaHUKH

2 Hexens

https://m.edsoo0.ru/QUQYCWDZP

10

Pannyc-BekTop MaTepHalIbHON TOYKH, €TO
IIPOEKIIMU Ha ocu KoopauHart. Tpaekropus.
[Tepememnienue. Ckopocth. X nmpoeknuu Ha
OCH KOOpJUHAT

PaBHOMEpPHOE NPAMONIMHENHOE IBUKEHUE.
I'padmuueckoe onucanrie paBHOMEPHOTO
IPSIMOJIMHENHOTO JBUKECHHUS

CrnosxeHue nepeMeIieHnii 1 CKOPOCTEM.
Pemenue 3anay

2 Henena

2 "Hexensa

2 "Hexensa

https://m.edsoo.ru/PEUGJZ20E

https://m.edsoo.ru/ZNKXP8SMEF



https://m.edsoo.ru/4GD12L71X
https://m.edsoo.ru/47JUL0I1Y
https://m.edsoo.ru/RV2VFFZL6
https://m.edsoo.ru/BKMS7EYO5
https://m.edsoo.ru/K3LQI3CFT
https://m.edsoo.ru/85PJ5YR4H
https://m.edsoo.ru/QUQYCWDZP
https://m.edsoo.ru/PEU6JZ2QE
https://m.edsoo.ru/ZNKXP8MEF

11

HepaBHomepHoe nBrxkeHre. MrHoBeHHas
cKopocTb. Yckopenue. [Ipsamonuneiinoe
JIBUKEHUE C TOCTOSIHHBIM YCKOPEHUEM

3 genens

https://m.edsoo.ru/YKQTQRS20

12

13

14

I'paduueckoe onucanue MpsIMOIMHEHHOTO
JIBUDKEHUS C TOCTOSIHHBIM YCKOPEHUEM

CBo0OosiHOE najieHue. Y CKopeHue
CBOOOIHOTO NaJICHNs. 3aBHCUMOCTb
KOOPJMHAT, CKOPOCTH, YCKOPEHHS OT
BPEMEHHU M UX IpauKu

JIBr>xkeHue Tesa, OpOIIEHHOr0 MO YIJIOM K
TOPU30HTY

3 genens

3 genens

3 genens

https://m.edsoo0.ru/N321FH2L.1

https://m.edsoo.ru/UYVY XC8JD

https://m.edso0.ru/W6B8TSPKM

15

16

KpusosmueliHoe nBrkeHue. JBuxKeHUE 110
OKPYXHOCTH. YTJIOBas U JIMHEHHAs
ckopocts. [lepuoa u yacrora.

L[eHTpOCTpeMI/ITCJ'IBHOG " ITOJIHOC YCKOPCHUC

KontponbHas paboTa o Teme
"Kuuemaruka"

3 Henens

4 generns

https://m.eds00.ru/SGZQQF5H2

https://m.edsoo.ru/DP1XR9HJI

17

18

19

Iepsbiit 3akon HetoTona. MHepuansHble
cucremsl orcuéra. [IpuHnun
oTHOcHUTeInbpHOCTH I ammnes.
Heunepuuanbaslie cuCcTEMBI OTCUETA

Cuta. PaBHonelicTByt0mas cuia. Bropoi
3akoH Herotona. Macca

Bzaumopencreue ten. Tpernit 3ak0H
Hrrorona

4 generns

4 generns

4 nenens

https://m.edso0.ru/8FO42H1L.2

https://m.edso0.ru/20C075VDL

https://m.edsoo.ru/NAD4VZADH

20

21

22

[IpuHnmn cynepno3unuu cui. Pemenne
3a/1a4 Ha IpUMeHeHue 3aKk0HOB HproToHa
3aKOH BCEMUPHOI'O TATOTEHUS.
OKBHUBAJIEHTHOCTh IPABUTALIMOHHON U
WHEPTHOU MacChl

Cuna TSKeCTH U yCKOpPEHHE CBOOOHOTO
naJIeHus

4 genens

5 Hemens

5 Hemens

https://m.edso0.ru/MQI163A50

https://m.edsoo.ru/AE40LUZYB

https://m.eds00.ru/36LBC4Z0J]

23

JIBukeHre HeOECHBIX Te U UX
UCKYCCTBEHHBIX CIIyTHUKOB. [lepBas
KOCMHUYECKasi CKOpOCTh. 3akoHbl Keriepa

5 Henens

https://m.edsoo.ru/F756 CAPFB
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24

Cuna ynpyroctu. 3akoH ['yka. Bec tena

5 Henens

https://m.edsoo.ru/RV3SSW081

25

26

Cuna tpenus. [Ipupona u BUIIbI CUJT TPEHUS.
JIBU>KEeHUE B )KUJKOCTHU U Ta3e C YYETOM
CHUJIBI COITPOTUBIICHUS CPEebl

Hasnenue. 'napocrarudeckoe gaBjcHUE.
Cwiia Apxumena

5 Henens

6 Hemens

https://m.edsoo.ru/UP3KXCTQU

https://m.edsoo.ru/SWDUEVCQO2

27

Ab6comotHo TBepaoe Teno. [loctynarenbHoe
Y BpallaTesibHOE JBUYKEHUE TBEPIOTrO Telia

6 Henens

https://m.edsoo.ru/UVIUYVE7Y

28

29

MomeHT cHUiIbl OTHOCUTEIBLHO OCH
BpaieHus. [1nedo cuiibl

CroxeHue Cuil, MPUJIOKEHHBIX K TBEPIOMY
tey. LleHTp TsxecT Tena. Y cinoBus
paBHOBecHsI TBEPAOTo Tena. Busl
paBHOBeECHs

6 Hemens

6 "Henens

https://m.edsoo.ru/AY2DMXMKR

https://m.edsoo.ru/VFOEBA878

30
31

Pemenue 3amau

KontponbHas padota nmo teme "J{uHamuka.
Craruka TBepaoro tena'

6 "Henens

7 Henes

https://m.eds00.ru/Q3QEPZXMR

https://m.edsoo.ru/4IHS90LZD

32

NMnynec MaTeprabHOW TOUYKH, CUCTEMBI
MaTepHalbHbIX ToUeK. LleHTp Macc cucteMbl
MaTepHaJbHBIX TOUEK. Teopema O JBHKEHUH
LIEHTPa Macc

7 Henens

https://m.edsoo.ru/3PBMZ3HII

33

Nmnynbe cuiibl 1 I3BMEHEHHWE UMITYJIbCA
Tesa. 3aKOH COXPaHEHHUsI UMITYJIbCA.
PeakTtuBHOE NBUKEHNUE

7 Henes

https://m.edso0.ru/INJW80116

34

MoMeHT uMITysibca MaTEPUATILHON TOUYKH.
IIpencraBieHue 0 COXpaHEHUU MOMEHTA
MMITYJIbCa B LIEHTPAJIBHBIX MMOJSAX

7 Henens

https://m.edsoo.ru/CHS9DBRA4I

35

36

Pemenue 3amau

PaGora cuiibl Ha MaoOM U HA KOHEUHOM
nepemernieHnu. ['papuueckoe
npecTaBiIeHne paboThl CHIIbI. MOIIIHOCTh
CHJIbI

7 Henens

& Henmens

https://m.edsoo.ru/224025Z6M

https://m.edsoo.ru/B7N1YBP1N

37

Kunernueckas sneprus. Teopema 06
U3MEHEHUU KUHETHYECKOU OHCPIrun
MaTepUAIbHON TOUYKHU

& Henmens

https://m.edsoo.ru/NSQCCI1EIM
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HOTGHI_II/IaJH:HBIe X1 HCIIOTCHIMAJIbHBIC CUJIBI.

38 [MorenmuansHas sHeprus. Bropas 8 Henens https://m.edsoo0.ru/BHTO9W4CQO
KOCMHYECKast CKOPOCTh
Tperbst KocMHuUecKast CKOPOCTh. CBsI3b
paboThI HEMTOTEHIIHAIBHBIX CHII C

39 U3MEHCHHEM MEXaHUYCCKOU SHEPTUHU 8 Hemens https://m.edsoo.ru/66P2WGWS4
CHCTEMBI TCJI. 3aKOH COXPaHEHUS
MEXaHHYECKON SHEPrUuun
Yupyrue v HeyIpyrue CTOJIKHOBEHHS.

40 VYpaBuenue bepHyiutu ist uacaaIbHON 8 Hemens https://m.edso00.ru/OIC610G5F
JKUIKOCTH

41 Kormpostbitas padora 10 reme "3akors 9 menens  https://m.eds00.ru/SO90PC322
COXpaHEHMsI B MEXaHUKE
Pa3BuTue npenacraBieHuid 0 Npupoe

42 ternoThl. OcHoBHBIE nonoxenuss MKT. 9 uenens https://m.eds00.ru/0ZTXY71SW
Juddy3us. BpoyHOBCKOE TBUKCHHE
Crpoenne ra3000pa3HbIX, )KUIKUX U

43 TBEPJIBIX TEJI. XapakTep ABMKCHUS U 9 Henmens https://m.edsoo.ru/UX8FMV2CU
B3aUMO/ICHCTBUS YaCTHI] BEILIECTBA
Macca u pazMepsl MOJIEKYJT (aTOMOB).

44 Komuuectso Bemectsa. [TocTtosiHHASA 9 Henmens https://m.edsoo.ru/5FCL7ZUUO
ABoraapo

45 Temmneparypa. Ternosoe pasosecHe. 9menens  https://m.eds0o.ru/SDOFUFGIL
[lIkana [enbcust

46 Pemenue 3agau 10 menens  https://m.edsoo.ru/EGRV58D9F

47 W neansHbiii ra3. [[a30BbIe 3aKOHBI 10 vemens = https://m.edsoo.ru/01M0OX0OV4B

48 YpasHenne Mexeneesa-Kianeiipowa. 10 Hemens  https://m.eds0o.ru/7TRAZ800OMA4
Pemenue 3agau

49 AbcomoTHas TeMiieparypa. 3akod Jlanprona 10 megenst | https://m.edso0.ru/27RGL3V1G

50 Hsonporiecce B HACAILHOM rase ¢ 10 memens  https:/m.eds00.ru/UQISUVODW
[IOCTOSIHHBIM KOJINYECTBOM BELIECTBA

51 I'pagpmaeckoe npenctasene 11 Hemenst  hitps://m.edsoo.ru/W1HC88PJ4
U30IPOIIECCOB: U30TEPMa, H30X0pa, H300apa

52 OcnoBHoe ypaBHenue MKT 11 Hepens | https://m.edso0.ru/E65TLSWXG
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53

Pemmenue 3agau

11 Hemensa

https://m.edsoo.ru/8U427HI1YJ

54

CBs13b a0COTIOTHOM TEMIIEPATYPBI
TEPMOJIMHAMUYECKON CUCTEMBI CO CpeIHEN
KMHETUYECKOW SHEPTUeil MOCTYNaTeIbHOrO
TEIJIOBOTO JIBUKEHUS €€ YaCTHIl

11 Henmensa

https://m.edso0.ru/N6ETZ0LDZ

55

56

57

O0001IeHME U CUCTEMATU3ALIUS 3HAHUM 110
teme "OcHoBel MKT"

KonTponpHas padora o teme "OCHOBBI
MKT"

TepMonnHaMuyeckas cucrema. 3aJlaHue
BHEIIHUX ycnoBul uist T/ cucremel.
BHewHue 1 BHyTpeHHHE TapaMeTpBbl.
[TapameTpsl T/ cuctemsbl Kak cpeaHue
3HAYEHUS BEJIMYUH, ONUCBIBAIOIINX €€ Ha
MUKPOCKOIIMYECKOM YPOBHE

11 Henmensa

12 Henensa

12 Henensa

https://m.edsoo.ru/EDM5ZTZCY

https://m.edso00.ru/LTSZA1JQ7

https://m.edso0.ru/4L636LXVZ

58

Hynesoe Hauano TepMOAUHAMUKH.
Camonpon3sBodbHas penakcanus T]]
CHCTEMBI K TEIJIOBOMY PAaBHOBECHIO

12 Henensa

https://m.edsoo.ru/LY MWVLJRP

59

60

Mogens npeaabHOro ra3a B TEPMOIANHAMHKE.

Ycnopus IMPUMCHUMOCTHU 3TOM MOAEIU

VYpaBuenue Menpeneesa-Knaneiipona u
BbIpaXEHHE ISl BHYTPEHHEH SHEPruu

12 Henensa

12 Henensa

https://m.edso0.ru/FOQVOQKQS

https://m.edsoo0.ru/TZJUGWSMZ

61

BripaxeHue 17151 BHyTpeHHEH sHepruu
OJIHOATOMHOTO MJI€aIbHOI'O Ta3a.
KBasucraTtnueckue 1 HeCcTaTHUYECKUe
POLIECCHI

13 Hemensa

https://m.edsoo.ru/L1XUZJSC7

62

DOnemMeHTapHas paboTa B TEPMOAMHAMHUKE.
Brruncnenue paboTsl o rpaduky mpoiecca
Ha pV-nuarpamme

13 Henensa

https://m.edsoo.ru/YHE1589A1

63

Tennonepenava kak crocod W3MEHEHUS
BHYyTpeHHel sHeprun Tl cucremsl 6e3
COBepIIeHHsI pabOThI

13 Henensa

https://m.edsoo.ru/BDN5GEKP7

64

KOHBGKI_[I/ISI, TCIIOMPOBOAHOCTD, U3JIYUCHUC

13 Henensa

https://m.edso0.ru/QM4T9ETSS

65

KomanuectBo Teruiorel. TemmoéMKOCTE TENA.
Y enbHas U MOJISIpHAs TEIIOEMKOCTH

13 Hexensa

https://m.edsoo0.ru/RQASBF90Q5
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66

BellleCTBA. Y AeIbHas TeIIoTa CropaHusa
TOIIJIMBa

Pacuér konndecTBa TEIIOTHI IIpu
TCILIonepeaaqyc

14 uenensa

https://m.edsoo0.ru/B4NQ2B026

67

[TonsiTue 06 amnabaTHOM mporecce. [lepBrrii
3aKOH TEPMOJUHAMHUKHU

14 wenensa

https://m.edso0.ru/SOXBMXFYN

68

KonudecTBo TemnoTel u paboTa Kak Mepbl
W3MEHEHUS BHYTpeHHel sHeprun T/]
CHUCTEMBI

14 wenensa

https://m.edso0.ru/59W3F1X49

69

Bropoii 3ak0H TepMOAMHAMUKH JIsI
PaBHOBECHBIX U HEPABHOBECHBIX IPOLIECCOB.
HeoOpaTumocTs IpUpOIHBIX IPOLIECCOB

14 wenensa

https://m.edso0.ru/3BEBSKQ8G

70

71

[TpuHIMIIBI AEHCTBUS TEIUIOBBIX MAIMH.

KIIJ1

MaxkcumanbsHoe 3Haduenue KIT,. Iukn
Kapno

14 wenensa

15 wenensa

https://m.edsoo.ru/Z25PJPKKU

https://m.edso00.ru/QATEFSEOKO

72

73

Pemenue 3amau

DKOJIOTHYECKHE ACIIEKTHI UCIIOJIb30BAHUS
TEIUIOBBIX ABUTaTeel. TermioBoe
3arpsiI3HEHUE OKPYKAIOIIEH Cpeibl

15 Henensa

15 Henensa

https://m.eds00.ru/0Q1VD6XJT

https://m.edsoo.ru/ZIFEWQ2SV

74

75

76

Pemenue 3agau

O00011IeHNE U CUCTEMATU3ALMs 3HAHUI 110
teme "Tepmoaunamuka. TermoBbie
MAaIvHe!"

KonTpomnpHas pabota mo Teme
"Tepmoaunamuka. TernoBbsie MaliMHb!"

15 uenensa

15 uenensa

16 Henensa

https://m.edso0.ru/UYVV9T878

https://m.edsoo.ru/A6UQLWI1EB

https://m.edso00.ru/X4AG7PJVJ

77

[TapooOpa3zoBanne 1 KOHICHCAIIHS.
Hcnapenue u xurenue. Y aenbHas TEIUIOTa
napooOpa3oBaHus

16 Henensa

https://m.edsoo0.ru/W4505S1GQ

78

HaceimieHHble 1 HEHACHIIIIEHHBIE MTapHI.
KauecTBeHHas 3aBUCMMOCTD IIJIOTHOCTH U
JTaBJICHUSI HACBIILIEHHOTO Mapa OT
TEMIIepaTypbl, UX HE3aBUCUMOCTh OT 00BEMaA
HACBIIIEHHOI 0 Napa. 3aBUCUMOCTh

16 Henensa

https://m.edso0.ru/8I0XNZKD1
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TCMIICPATYPhbI KUIICHU OT OJABJICHUSA B
KUIKOCTH

BraxxHocTh Bo3myxa. AGCOIIOTHAS U

79 16 venenst  https://m.edsoo.ru/QRONGWOZ8
OTHOCHTEJIbHAS BJIAYKHOCTb

80 Pemrenue 3anau 16 vemens = https://m.edsoo.ru/PKAPBXZGT
TBépnoe Teno. Kpucrammgeckue u

81 amopdHbIe Tena. AHU30TPOIHS CBOWCTB 17 nenens = https://m.edsoo.ru/YCMZ29JGZ
KPHUCTAJJIOB

82 TliiaB ieHHe 1 KpUCTAILI3ALAA. Y IeIbHAS 17 nenens = https://m.edsoo.ru/WYH1C81KN
tertora miasiaeHus. CyOnuMarus
Hedopmaruu TBEpAOTO Tena. PacTsokeHnue u

83 oxkartue. Casur. Moayns FOura. [peaen 17 nenenss | https://m.edsoo.ru/961UIDFRU
yrnpyrux aedopmariuii
TemnoBoe pacuIMpeHue KUIKOCTEH U

84 TBEP/BIX TEJI. AHTAPMOHM3M TEILUIOBBIX 17 nenenss | https://m.edsoo.ru/IRI740Q0N
KOJIeOaHMI YaCTHII BEIIECTBA

85 Ipeodpasosanme sueprim 8 dasoseix 17 menens  https://m.edso0.ru/UUJQYTXYF
nepexoaax

86 YpaBHEHUE TEIUIOBOTO OaaHca 18 menens ~ https://m.edso0.ru/5CV1IKKTMW

87 Pemienue 3anau 18 Hemenss | https://m.edsoo.ru/2L 7THENBQ?2
IToBepxHOCTHOE HaTshKeHHe. KanuisipHbie

88 ABIICHMA. JIABIICHHC N0/l HCKPUBJICHHOR 18 menens  https://m.edsoo.ru/Z9FYJNI4U
MOBEPXHOCTHIO JKUAKOCTH. DopMyiia
Jlarmaca
O0001eHne 1 cucTeMaTU3aINs 3HAHUI 110

89 TeMe "ArperaTHble COCTOSTHUS BEIIECTBA. 18 wemens  https://m.edso00.ru/V3TS29GT9
®dazoBble IEpexoas”

90 Komrponbras pabora no Teme "Arperarheie 18 Henens | https://m.eds00.ru/BTE5S7DDIP
coCTosiHUs BelecTBa. Pa30Bbie MepPexo/Ibl
DJIeKTpU3aIUs TEN U € MPOSBIICHHS.

91 D7IeKTpHHeCKHii sapan. Jlpa B 19 Heenst | https:/m.eds00.r/ESVIQRBVX
JIIEKTPUIECKUX 3apsa0B. [IpoBOAHUKH,
JIMDJICKTPUKH M ITOJYTTPOBOIHUKH

92 DICMCHTAPHI JIIKTPHYCCKHH 33, 19 mepens | https://m.edso0.ru/QJTVEHK7Q

3aKOH COXpaHEHUsI IEKTPUIECKOTO 3apsiaa
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Bzaumopeiicteue 3apsanoB. Toueunsie

93 19 wenens  https://m.edsoo.ru/HMB8AKQY47
3apsabl. 3akoH Kynona

94 Pemenue 3agay 19 menens  https://m.edsoo.ru/XCFAV8SHK

95 Jaerpureckoe noze. Ero Acicrsue Ha 19 Hemenst | hitps://m.edso0.ru/EF3CUR72W
JJIEKTPHYECKHUE 3aPS bl
Hanpssk€HHOCTD JIEKTPUYECKOTO MOJIS.

96 [Tpobuiii sapsn. Jurun manpsxennoctn 20 memens | hitps://m.edso00.ru/9KBCOFPIX
SIIEKTPUYUECKOTO 1moJisi. OMHOPOHOE
9JIEKTPHUECKOE T10JIE

97 TloTeHImaLHOCTh SICKTPOCTATHHECKOrO 20 gepens | https://m.edsoo.ru/QJAHEF4TR
110J1s1. Pa3HOCTh MOTEHIMAIOB M HAIIPSDKCHHE
IMoTeHnnansHast SHEPTHs 3apsija B

98 9JIEKTPOCTATHYECKOM T0J1€. IToTeHIMA 20 wenmenst | https://m.edsoo.ru/YODNX8N9Z
DIIEKTPOCTATHIECKOTO TIOJISI
CBs13b HANPSHKEHHOCTH TOJIS K PA3HOCTH

99 MOTEHIMAJIOB IS JICKTPOCTATHYECKOTO 20 enenss | https://m.edsoo.ru/SWNQFLPOY
oJIs

100 Eé’;e‘;‘m“ CYNCEPHOSHIUIH SICKTPHHICCIHX 20 Hemens | https://m.eds00.ru/WS1GYRA4I3

101 Pemrenue 3anau 21 vepens | https://m.edso0.ru/2630Y5063

102 Hose TOHCHHOTO 3apANa. Hoze pasHomepHo 21 wepensa | https://m.edsoo.ru/BGX3JCTAQ
3apsKeHHOU cephl
ITosie paBHOMEPHO 3apsHKEHHOTO 110 00BEMY

103 mapa. [Tone paBHOMEpHO 3apsKEHHOM 21 menenst  https://m.edsoo.ru/L4L5W448T
0eCKOHEUHOH MIOCKOCTH

104 ~ IPOBOIHHKH B SIICKTPOCTATHHECKOM MOJIE. 21 menens  https:/m.edso0.ru/6GVP71B38
YcioBre paBHOBECHS 3apsiIOB

105 JHMOICKTPHKH H TI0TYPOBOIHUKH B 21 Hemensa | https://m.edso00.ru/3G6DWKG2I
DIIEKTPOCTATHIECKOM TIOJIE
Konnencarop. DnekTpo€MKOCTh

106 KOHJEHCATOpa. DIEKTPOEMKOCTH ILTIOCKOTO 22 wenens | https://m.edso0.ru/GHLGD83X7
KOHJIEHCATOPa

107 [apannenbHoe COeIMHEHNE KOHICHCATOPOB 22 mepens | https://m.edsoo.ru/60WN2ZDH8
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https://m.edsoo.ru/GHLGD83X7
https://m.edsoo.ru/60WN2ZDH8

IlocnenoBaTeabHOE COSAUMHEHIE

108 1 22 menens  https://m.edsoo.ru/OZ9EPI4LY
KOHJICHCATOPOB

109 DHeprus 3apsHKEHHOT0 KOH/ICHCATOpa 1 22 mepenss | https://m.edso0.ru/SW376XS21

110 Pemrenue 3anau 1 22 wenenst | https://m.edsoo.ru/NLHAFISYY

111 JIBIKCHHE 3APTKCHHON HACTHLIL B 1 23 menens  https://m.eds00.ru/9PGVSY9IWG
OJTHOPOJTHOM DJICKTPUYECKOM I10JIE

112 Pemrenue 3anau 1 23 wenens | https://m.edsoo.ru/UXI1TUSMXW

113 0606ﬁueHHe 1 CHCTeMaTmaHHH SHAHUK IO 1 23 wepens | https://m.edsoo.ru/QCIRPYCGA
TeMe "DIIEKTPHUECKOE T10JIE

114 ,IFOHTPOHBHM pabora r,I,O Teme 1 23 wepens | https://m.edsoo.ru/WRQGZBRF7

DIIEKTPUUECKOE T10JIE

Cwnna toka. ITocTossHHBIN TOK. Y CIIOBUSI

115 CYIIIECTBOBAHHUS TIOCTOSTHHOTO 1 23 wenenst | https://m.edsoo.ru/L8LE4AKUVS
DIIEKTPUYECKOTO TOKa

116 Hcrounuku Toka. Hanpsokenne u D/1C 1 24 wepens | https://m.edsoo.ru/RUFC4YTDO

117 3axon Oma 21 y4acTKa LemH. 1 24 wepens | https://m.edso0.ru/64VZXZ2GP
DNEKTPUUECKOE COIPOTUBIICHHE
3aBUCHMOCTh COTIPOTHBIICHUS OHOPOTHOTO

118 MIPOBOIHHKA OT €T0 JITMHBI U TUIOTIA ! 1 24 wenenst | https://m.edsoo.ru/KE2FEN35X
HOTMIEPEYHOTO CEUCHHSI

119 YAICILHOE CONPOTHBACHHE BEIICCTBA, 1 24 nemens | https://m.eds00.ru/Y4ZTZRZA
Pemenue 3agau

120 TociiezoBateibHoe, apannensHoe, 1 24 nemens | https://m.edsoo.ru/VE37ERCK6
CMeEIIIaHHOE COETMHEHHE TIPOBOHUKOB

121 Pacqu Pa3BETBJICHHBIX SNCKTPHHCCKUX 1 25 wenenst | https://m.edsoo.ru/OQH1PIPRF
nenei. [Ipasuna Kupxroga

122 Pemenne 3amau 1 25 wenens  https://m.edsoo.ru/LXRB618PO

193~ Pabomasnextpieckoro Toka. 3akom 1 25 wenens  https://m.edsoo.ru/PLTTBZGPC
Jxoyns —Jlenna

124 Pemenne 3amau 1 25 wenens | https://m.edsoo.ru/R6JHOGRY 6

1p5 ~ MoumHocTs snekTpiieckoro Toka. Tenosas 1 25 nenens | https://m.edsoo.ru/CINEPSIIH
MOIIHOCTb, BBIJCIIsICMasi Ha PE3UCTOPE

126 Penrenue 3anau 1 26 wenens | https://m.edsoo.ru/90KODG7HY



https://m.edsoo.ru/OZ9EPI4LY
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https://m.edsoo.ru/L8LE4KUV5
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https://m.edsoo.ru/90K0DG7HY

OJ1C 1 BHyTpEeHHEE CONTPOTUBIICHHE

127 1 26 menens | https://m.edsoo.ru/MGCEWIVUL
HMCTOYHHKA TOKA

1pg  3aKoH OMa ULl HOIHOH (3aMKHYTOH) 1 26 menens  https:/m.eds00.ru/XQP3RIDK4
SJICKTPUYECKOM IIETTH

129 Pemrenue 3anau 1 26 Henenst | https://m.edsoo.ru/XDAVLS3JL

130 MOILIHOCTh UCTOYHHKA TOKA 1 26 mepens | https://m.edsoo.ru/OWH20Q5J0S

131 KopoTtkoe 3ambikaHue 1 27 vemena  https://m.edsoo.ru/9WFHKYNVF

132 KonpneHncarop B 1€y NOCTOSIHHOTO TOKA 1 27 nepens

133 Pemienue 3anau 1 27 wenenss  https://m.edsoo.ru/52KZZJPDT

134 ~ Pewenne sanatno reme "locTosHHb 1 27 nemens | https://m.eds00.ru/5175121DC
JJIEKTPHYECKUI TOK

135 Pemenne 3afat o T,,eMe Hocrosmmbrii 1 27 wepens | https://m.edsoo.ru/DX6SFSQ5I
DIIEKTPUYECKHUI TOK

136 ~ Pewenne sanaq no reme "locToaHHbi 1 28 nemens | hittps://m.eds00.ru/K835E5INT
JJIEKTPHYECKUI TOK

137~ QboOmenue u cucTemarusanus sHanwuii no 1 28 nenens | hittps://m.eds0o.ru/WXUILRUCS
teme "TTOCTOSHHBIH IEKTPUUECKHI TOK

138 Kontponbnas 13360T,,a 1o Teme "HlocTosHHbI 1 28 Hemens | https://m.edsoo.ru/7S4PGOQHP
DIIEKTPUIECKUI TOK
DJIeKTpUY€eCcKas MPOBOIUMOCTD Pa3IMIHBIX

139 BEIIECTB. DJIEKTPUUYCCKHIA TOK B METaJLIaX. 1 28 Hemensa | https://m.edsoo.ru/DV219CC72
CBepXIpoBOIUMOCTh
DJIEKTPUYECKUI TOK B PaCTBOpax 1

140 pacmaBax 3JeKTpoauToB. 3akoHbl Dapajes 1 28 memens | https://m.edsoo.ru/36L9OKOEE
JUTSL DJIEKTPOJIH3a

141 DneKTpuUecKuii ToK B razax. [lmazma 1 29 wenens | https://m.edsoo.ru/MEDWMLCJ6

142 ONCKTPUYECKHIA TOK B BaKyyme. BakyymHbie 1 29 wemens | https://m.edsoo.ru/HNIAJSB73
PUOOPHI

143 DJEeKTpUUECKUH TOK B MOITYIPOBOJHUKAX 1 29 mepens | https://m.edsoo.ru/S6KAVJECB

144 [TomynpoBoTHUKOBBIE TIPUOOPEI 1 29 mepenss | https://m.edsoo.ru/EKLRQTDAX
Du3NYeCKUu IPAKTUKYM 110 TEME

145 "3MepeHune CUiIbl TOKA U HAlIPSOKCHHS B 1 29 memens | https://m.edsoo.ru/Y15A50SQV

HCTIH IIOCTOSAHHOI'O TOKA IIPU IIOMOIIH
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aHaJIOTOBBIX U U(POBBIX U3MEPUTEIBHBIX
npuOopoB" win "3HaAKOMCTBO ¢ IUPPOBOH
naboparopueii o ¢usuke. [Ipumepsr
U3MepEeHUs PU3NUECKUX BEIUYHH IIPU
IOMOIIN KOMITbIOTEPHBIX JaTYUKOB"

146

Du3N4eCKUu IPAKTUKYM 110 TEME
"M3y4yeHne HepaBHOMEPHOTO JIBHXKEHUS C
LIEJIbIO OIIPE/IETIEHUS] MTHOBEHHON CKOPOCTH'

30 Henensa

https://m.edsoo.ru/CN3FHCY83

147

DuU3nYECKU MPAKTUKYM 10 TEME
"N3mepeHue yCKOpeHHUsl Ipu
IPSIMOJIMHEHHOM paBHOYCKOPEHHOM
IBWKEHUH 110 HAKJIOHHON IUIOCKOCTH' MIIH
"HccnenoBanue 3aBUCUMOCTH ITyTH OT
BPEMEHHU IIPU PaBHOYCKOPEHHOM JBUKEHUU"

30 Henens

https://m.edso0.ru/70Y40Y610

148

149

Pu3NYEeCKU IPAKTUKYM 110 TEME
"HN3mepeHue yckopeHHst CBOOOIHOTO
nageHus" win "M3yuenue ABUKEHUS Tea,
OpOIIEHHOTO TOPU30HTAIBHO"

Pu3NUEeCKU IPAKTUKYM I10 TEME
"N3yueHue TBUKEHUS TeJa TI0 OKPYKHOCTH
C TIOCTOSIHHOM 10 MOZYJIIO CKOPOCTBIO" MK
"UccnenoBanue 3aBUCUMOCTH TepUoa
oOpaleHnss KOHUYECKOI0 MasTHUKA OT €ro
napameTpoB"”

30 Henensa

30 genensa

https://m.edso0.ru/87JADYSZ2

https://m.edso0.ru/DY1D4C16J

150

®u3NYecKuil IPAKTUKYM 110 TEME
"N3mMepeHune paBHOAEHCTBYIOUIEH CUIIBI ITPU
JBUKEHUH OpyCKa MO0 HaKJIOHHON
mockocTn" wi "lIpoBepka runoressl o
HE3aBHCHMOCTH BPEMEHU JIBH)KEHUS OpycKa
110 HaKJIOHHOM TUIOCKOCTH Ha 3aJJaHHOE
paccTosiHuE OT €ro Macchl"

30 Hexensa

https://m.edsoo0.ru/ZTOFG6J4U

151

Pu3NYEeCKU TPAKTUKYM 110 TEME
"HccmenoBaHue 3aBUCUMOCTH CHUI
YOPYTOCTH, BOSHUKAIOUINX B IPYKUHE U
pe3uHOBOM 00pa3siie, oT ux aegopmanuu’
nin "M3ydeHue IBUKEHUSI CUCTEMBI Te,

31 wemensa

https://m.edso0.ru/UL391C40D



https://m.edsoo.ru/CN3FHCY83
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152

CBSI3aHHBIX HUTKIO, IEPEKUHYTOU Yepes
JIErKuii OJIOK"

DuU3nYeCKUi MPAKTUKYM 110 TEME
"N3mepenue kodpuIenTa TpeHus no
BEJIMYMHE YTII0BOro Ko3(pduiinenrta
3aBucumoctd Frp(N)" mnu "Hccnenosanue
JBUXKEHHS OpyCcKa [0 HAKJIOHHOW TIOCKOCTH
C epeMeHHbIM K03 hunmeHTom Tpenus"
unu "M3yueHne ABMKEHHS Tpy3a Ha Bally C
TpeHuem"

31 "Henensa

https://m.edsoo.ru/78PENYOAZ

153

154

dusnuecKuil NpakKTUKYM 10 TeMe
"HccnenoBaHue ycioBUi paBHOBECHUS
TBEPJIOTO TeJla, UMEIOIIEro OCh BpaleHus"
wiu "KoHCTpyrpoBaHUE KPOHIITEHHOB U
pacuér cun ynpyroctu" win "U3yuenue
YCTOMYMBOCTHU TBEPJIOTO TEJIA, UMEIOILIETO
JI011ab OOpHI"

Du3HUEeCKUN IPAKTUKYM 110 TEME
"N3mMepeHune uMIrysibca Tena o TOpMO3HOMY
nytu" wim "M3mepenune cuiiel T4ry,
CKOPOCTH MOJIEJIN JIEKTPOMOOWIIS U
MOIIIHOCTH cuiibl TSAru'" uinn "CpaBHeHHe
M3MEHEHHUs UMITyJIbCa TeJla C UMITYJIbCOM
cuibl" nnu "HccnenoBanue coxpaHeHUs
UMIyJIbCA MPU YIIPYTrOM B3auMoieicTBUN"
wM "M3MepeHne KUHETUYECKOW SHEPTun
TeJa 10 TOPMO3HOMY ITyTH"

31 Henens

31 Henens

https://m.edsoo0.ru/MI0QT27R6

https://m.edsoo.ru/FZ0OCNRGTA

155

Pu3NYEeCKU TPAKTUKYM 110 TEME
"N3yueHne u30TepMUUYECKOro Mporecca
(pekoMeH0BaHO UCTOIb30BaHUE IU(PPOBOIA
nabopatopun)" wim "M3ydyeHue u30X0pHOTO
nporecca" win "M3ydenue n3odapHOTO
npouecca" unn "lIpoBepka ypaBHEHUS
cocrosiHus"

31 Hemensa

https://m.edso0.ru/T66K4CKZG

156

DuU3NYECKU MPAKTUKYM 10 TEME
"N3mepenue yaenbHOl TemoéMKOCTU" min

32 Henensa

https://m.edsoo.ru/PPBTS0U4D



https://m.edsoo.ru/78PFNYOAZ
https://m.edsoo.ru/MI0QT27R6
https://m.edsoo.ru/FZ0CNRGTA
https://m.edsoo.ru/T66K4CKZG
https://m.edsoo.ru/PPBTS0U4D

157

158

"UccnenoBanue mpoliecca OCThIBaHUS
Bemlectna" uiu "Mccnenosanue
aauabaTtHoro npouecca” uinn "M3ydenue
B3aUMOCBSI3H YHEPTUU MEKMOJICKYJIIPHOTO
B3aMMOJICHCTBHS H TEMIIEPATYPhI KUTICHUS
JKAOKocTen"

DuU3nYECKU MPAKTUKYM 10 TEME
"N3y4yeHne 3aKkOHOMEPHOCTEN HCTTapeHUst
s)kusikocter" win "M3amepenue ynenabHol
TEIJIOTHI TIaBIeHUs Jibaa" win "U3yuenue
CBOMCTB HAaCBIIICHHBIX apOB" WU
"H3mepenue abCOMIOTHOM BIAXKHOCTH
BO3/lyXa M OI[EHKa MacChl apoB B
nomemnienun". smepenue kodddurmmenrta
MOBEPXHOCTHOTO HATSXKEHUS

Pu3NYEeCKU IPAKTUKYM 110 TEME
"HaOmnroneHue npeBpalieHus 3Hepruu
3apsKEHHOT0 KOHAEHCATOpa B YHEPTHIO
n3ydeHus ceeroauona” uinm "Mzydenue
IIPOTEKaHUs TOKA B LIEIH, COJEpIKalleH
KoHJeHcaTop" win "Pacnipenenenue
Pa3HOCTH MOTEHIMATIOB (HAPSKEHUs) IPU
NIOCJIEI0BATEILHOM COEINHEHUN
KOHJIEHCAaTOpoB"

1

1

32 "Henens

32 Hemensa

https://m.edsoo.ru/0ZA5PMDQ7

https://m.edsoo0.ru/5BPTN1YZU

159

160

®u3nYecKuil IPAKTUKYM 110 TEME
"UccnegoBanue CMEMIAaHHOTO COEUHEHUS
pe3ucropoB" win "M3Mepenue yneabHoro
CONPOTHUBIICHUS MPOBOJIHUKOB" WK
"HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT
HaIpPsKEHUs JUIsl JIAMITbl HaKaJTuBaHUs"

Du3nUeCKU IPAKTUKYM 110 TEME
"HaGmronenune anextponusa’ wim
"N3mepenue 3apsiga 0OJHOBAJIECHTHOTO HOHA'
ninn "UccienoBanue 3aBUCUMOCTH
CONPOTHUBIICHUS TEPMOPE3UCTOPA OT
temnepatypbl’ uin "CHITHE BOJBT-
aMIIepHOM XapaKTepUCTUKH 1uoaa"

1

32 Henens

32 "Henensa

https://m.edsoo.ru/UAIS3VVKE

https://m.edsoo.ru/72JJ3YC6L



https://m.edsoo.ru/0ZA5PMD07
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https://m.edsoo.ru/72JJ3YC6L

161

PesepBHeiit ypok. O0001IeHHE U
cHCTEMaTH3aIHs 3HAHUH 110 TEME
"KunemaTtuka"

33 "Henensa

https://m.edso0.ru/LQO93M5SQ

162

PesepBHeiit ypok. O000mIeHNE 1
CHCTEMaTH3aIHs 3HAHUH 110 TEME
"lunamuka"

33 Henensa

https://m.edso0.ru/S7CS1UFMI

163

164

165

166

167

PesepBHbIil ypok. O6001IeHNE 1
cucreMarusanus 3HaHui mo teme "Crartuka
TBEpAOIo Teya"

PesepBuslit ypok. O0o0meHue u
cUCTEMATH3AIMA 3HAHUH 110 TeMe ""3aKOHEBI
COXpaHEHUs B MEXaHUKeE"

PesepBuelit ypok. O6o0mieHue u
cucreMartusanus 3HaHui mo Teme "OCHOBBI
MOJIEKYJIIPHOKHMHETUYECKON Teopun”

PesepBuslit ypok. O0o0meHue u
CHCTEMAaTHU3alus 3HaHUH 110 TEME
"TepmonuHamuka. TennoBble MalTUHBL"

PesepBuriit ypok. O0o01eHue u
CHCTEeMAaTU3alMs 3HaHUH 110 TEME
"ArperatHbl€ COCTOSIHUSI BEIIECTBA.
®a30BbIe IEPEXOIbI"

33 Henensa

33 Henensa

33 Henensa

34 uenens

34 yenens

https://m.edsoo.ru/XVUMKRX6N

https://m.edso00.ru/C37WXULT?2

https://m.edsoo.ru/3PBKBKI6D

https://m.edsoo.ru/1ZZC67VF1

https://m.edso0.ru/1YSH3LOLN

168

169

170

PesepBHsiit ypok. O0o0eHue u
cucremMatru3anus 3HAHUH 110 TEME
"Onextpuueckoe nosue"

PesepBHeiit ypok. O6001IeHHE U
CHCTEMaTH3aIus 3HAHUH 110 TeEMe
"ITocTOSHHBIN IEKTpUYECKUI TOK"
PesepBHriit ypok. O0001IeHHE U
cucrtemaTusanus 3Hanuil o reme "Toku B
pa3nuuHbIX cpeaax”

OBIIEE KOJIMYECTBO YACOB ITO
ITPOTPAMME

170

16

34 uenensa

34 uenensa

34 uenensa

https://m.edsoo.ru/URWB5CULE

https://m.edso0.ru/4ANCOULLQOV

https://m.edsoo.ru/WZ02PRIG1



https://m.edsoo.ru/LQO93M5SQ
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TEMATUYECKOE IVNIAHUPOBAHME Y1u1y0/I€HHBIN YPOBEHb

11 KJIACC
KoJsinyecTBO 4acoB
Ne n/mm HaunmMeHoBaHuHe pa3iesioB U TeM MPOTrpPaMMbl Beero Kontponbubie  [IpakTHueckue 3;;:;}::;2;:;2:235:;;;2
padoThbI padoThbI
Paznea 1. JJIEKTPOAUHAMUKA
1.1 MarauTtHoe mosne 14 https://m.edsoo.ru/SPRHOWUIIL
1.2 DJeKTpOMarHuTHAsE WHIYKIIHS 13 1 https://m.edsoo.ru/VQQ38UZXC
Wroro no pazneny 27
Pa3nen 2. KOJIEBAHHWS U1 BOJIHBI
2.1 Mexanndeckue KojieOaHus 10 https://m.edsoo.ru/YOUA69FNZ
2.2 DJeKTpOMarHuTHbIE KojeOaHus 15 https://m.edsoo.ru/ALLBYV2CT
2.3 MexaHr4ecKre 1 AJICKTPOMArHUTHBIC BOJIHBI 10 1 https://m.edsoo.ru/RYENOYICS
2.4 Onrtuka 25 1 https://m.edsoo.ru/OBLJ6N69R
Wroro no pazneny 60
Pa3nen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
3.1 OcnoBel CTO 5 1 https://m.edsoo.ru/HCX8YPUV4
Hroro no pazneny 5
Pa3znen 4. KBAHTOBASI ®U3UKA
4.1 KopmyckynsapHo-BOJIHOBOM Tyann3m 15 https://m.edsoo.ru/S400GCWUJ
4.2 ®dusnka aroma 5 https://m.edsoo.ru/Z1.J435GQC
4.3 ®dusnka aTOMHOTO SIIpa ¥ DJIEMEHTAPHBIX YaCTHI] 5 https://m.edsoo.ru/Q4WLMHSI9T
Hroro no pazgeny 25
Pazgen 5. JJIEMEHTBI ACTPOHOMHUHU U ACTPODPU3UKH
5.1 DeMeHTHl aCTPOHOMHUH U aCTPOPHU3UKU 12 https://m.edsoo.ru/RPXWEWN4N
Hroro no pazaeny 12
Pa3nen 6. PUSHUYECKN TPAKTUKYM
6.1 du3nueckuil NpaKTUKYM 16 16 https://m.edsoo.ru/EL9A1AJIF
Uroro no pazneny 16
Pa3znea 7. OBOBIIAIOIIEE IOBTOPEHUE
7.1 Cucremaruzaius 1 0000IIeHHE MPEIMETHOTO COACPIKAHUS 15 https://m.edsoo.ru/PSCGRX7IW



https://m.edsoo.ru/8PRH0WUII
https://m.edsoo.ru/VQQ38UZXC
https://m.edsoo.ru/Y0UA69FNZ
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Koan4yecTBo yacos

JnekTpoHHbIE (LM poOBbIE)

Ne n/m HaumeHoBaHue pa3iesioB M TeM NPOrpaMMbl Beero KonrTponbusie  IIpakTuyeckue oBpasoBaTeIbHbIE peCypChI
padoTbI padoTbI
Y OIBITA JICATEIILHOCTH, PHOOPETEHHOTO MTPU U3YICHUHU
Kypca ¢usuku 10 — 11 xmaccos
Wroro no pazneny 15
PesepBHOE Bpemst 10 https://m.edsoo.ru/E65RYIXI.B
OBULIEE KOJIMYECTBO YACOB 110 TIPOI'PAMME 170 4 16
MNOYPOYHOE IINTAHUPOBAHHUE
11 KJIACC
Ne Koamtecrso vacos Hara DJIeKTPOHHbIE HU(PPOBbIE

Tema ypoka

Kontpoabsnbie  IlpakTHueckue

n/n Bcero paBOTLI paGoTHI U3y4yeHust o0pa3oBaTeJIbHbIE Pecypchl
[lepBuunsbiit unctpykrax no OT. B3aumoneiictue

1 MOCTOSTHHBIX MarHMTOB U IMTPOBOJHUKOB C TOKOM. 1 1 Henens https://m.edsoo.ru/HO5J3P0Q24
MarunutHoe nosne. ['unoreza Ammnepa
Bekrop MarauTHOM nHaykuyy. [IpuHnmn

2 CYIIEPIO3UIIMA MAarHUTHBIX ToJIed. JIMHUM MarHUTHON 1 1 Henens https://m.edsoo.ru/0YNNES7SO
UHTYKITHH

3 MarsauTHoe 1noJje NpoBoAHUKa ¢ TOKOM. OnbIT DpcTena 1 1 Henens https://m.edsoo.ru/F10ASACBX

4 Cwita Amriepa, e€ HampaBJICHUE U MOIYIb 1 1 Henenst https://m.edsoo.ru/1JEDFSHEN

5 Pemenue 3anau 1 1 Henmenst https://m.edsoo.ru/R8OPKEZP4

6 Ipuvererne 3akona Amnepa. 1 2 Henens https://m.edsoo.ru/SA2ACKSRB
DIEeKTPOU3MEpPHUTENbHBIE TPHUOOPHI

7 CinaJloperna, €€ HANpaperue i MOAYIS. /lpiierine 1 2memens | https://m.edsoo.ru/6MB8YZSTN
3apsHKEHHON YaCTHUIIBI B OTHOPOTHOM MAarHUTHOM I10JIe

8 Pemenwne 3anau 1 2 Henens https://m.edsoo.rt/FWURORSOE

9 Pa6ora cunsl Jlopeniia 1 2 Henens https://m.edsoo.ru/MTHD23745

10 Pemenwne 3amau 1 2 Henens https://m.edsoo.ru/GH8JAPHBQ

1 MaruuTtHoe nose B Bemectse. deppomMarHeTuku, 1 3 Henens https:/m.cdsoo.r/WZHGOBK 7O

napa- 1 fnaMarHeTukKu
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Koan4yecTBo yacos

Ne Tema VooKka Hara JJleKTPOHHBbIE U (pPOBbIE
n/n yp Bcero Kontpoaknsie  Ipaktimyeckue U3y4eHust o0pa3oBaTeJibHbIE Pecypchl
padoThl padoThI
12 gggggg;igigﬁg?a (beppomarneruios. [lpumenerne 1 3 Henens https://m.edsoo.ru/960J4E47D
13 Pemenue 3amaud o reme "MarautHoe nose" 1 3 Hemens https://m.eds00.ru/Q8JGTYNHT
14 Pemenue 3amad o reme "MaruutHoe nose" 1 3 Hemens https://m.edsoo.ru/MPCUALFIM
15 }BI;?TZI;T;;::IEESEJQ;HHH;;;;IHI:IHHYKHHH' ITorox 1 3 Henmens https://m.edsoo.ru/V7BSKAU89
16 OJIC uHIYKIAH 1 4 Henens https://m.edsoo.ru/STLELGTIZ
17 3aKoH 3neKTpoMarHuTHOM unaykuuu dapanes 1 4 nenens https://m.edsoo.ru/7JEOPOGAR3
18 Buxpeoe anekrpudeckoe nosue. Toku Pyko 1 4 Henens https://m.edsoo.ru/IONVHOINK
19 OJIC MHAYKIMY B ABUKYIIUXCS TPOBOAHUKAX 1 4 nenens https://m.edsoo.ru/X00I3RAA1
20 Pemtenue 3amau 1 4 nenens https://m.edsoo.ru/ZZTUBO2GQ
21 [IpaBuio Jlenma 1 5 Hemens https://m.edsoo.ru/GIRNARYL9
22 g:iﬁliii%?ﬁ#fﬂymm MHAYKTHBHOCTH B L1 1 5 Henens https://m.edsoo.ru/37WBAJCTF
23 SABnenne camonHaykiuu. IJIC caMOMHIYKIIHH 1 5 Henmens https://m.edsoo.ru/99CECGMBH
24 JHSPIIN NAIITIONO HOTR KAy ¢ TOROM 1 Swenrenrs  hitpsi/m.edsoo.w/PSAXRHOGS
25 Pemenne 3agau 1 5 Henmens https://m.edsoo.ru/MAWTH1ZS0
26 '(')gJi)fKIITI;;I;I;HI/;;I;I;(T;MaTHSaIII/Ifl SHAHUL TIO TEMC 1 6 Hemens https://m.edsoo.ru/WZCM1SBLO
27 58;:5;55;;25;22;? b2 ToEE 1 1 6 Henenst https://m.edsoo.ru/N9QLKI45Y
28 E;g;gi?j;;?:ﬁ;;:g 214(5313060)1%16 konebarms. 1 6 Henens https://m.edsoo.ru/R7D8WGSTQ
29 E;i%ﬁ:;ﬁ:;iﬁ;gﬂiiiﬁn%CKoe ormcanue 1 6 Hemens https://m.edsoo0.ru/G1UGM9ASP
DHepreTuveckoe onvucanue. BeiBox AMHAMHYECKOTO
30 OTIMCAHUs TAPMOHUYECKUX KOJIEOAHUN U3 BX 1 6 Henens https://m.edsoo.ru/3A83V2VLE
SHEPreTHYECKOT0 U KHHEMaTH4eCKOTO OTTMCAHMS
31 Awmrutyaa u (asza xkoneOaHui 1 7 Henens https://m.edsoo.rt/IRUHIPMTI
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Koan4yecTBo yacos

Ne Tema VooKka Hara JJleKTPOHHBbIE U (pPOBbIE
n/m yp Bcero Kourpoapurie  Ipaxriteckie U3y4eHust o0pa3oBaTeJibHbIE Pecypchl
padoThl padoThI
[epuon u yacrora xonebanuid. [Teprox manbix
1 CBOOOIHBIX KOJICOAHHIA MATEMATHIECKOTO MAATHUKA. 1 7 Henens https:/m.cdsoo.r/BUSUSUFO04
[Teproa cBOOOAHBIX KOJICOAHHH MTPYKHHHOTO
MasITHUKA
3 . .
33 Pizz)}(la:}?:me konebanus. BriHyiieHHbIe Konebans 1 7 "Henmens https://m.edsoo.ru/TGTJTWAUO
34 ABTOKOJICOaHMS 1 7 Henens https://m.edsoo.rt/BWI1KOUGVP
35 Pemenwne 3amaq 1 7 Henens https://m.edsoo.rt/XPWCJ9CPJ
36 ZI; g;;iii%i?;iﬁﬁipyﬁiﬁiﬁi?eCKHe KoeOaHus B 1 8 Hepens https://m.edsoo.ru/DAYGBRUY]J
06006 i
37 ,,szg{iiifn?igﬁrgggzzgm SHAHUH TIO TEME 1 8 Henena https://m.edsoo.ru/SVZMHCH10
38 fggf}TgOMarHHTHHe Konebanus. KonebarenbHeri 1 8 Henenst https://m.edsoo.ru/HSB2WE8APN
®opmyna TomcoHna. CBs3b aMIUIUTYBI 3apsiaa
39 KOHJ/ICHCATOpa ¢ aMILIUTYAON CUJIbI TOKA B 1 8 Henens https://m.edsoo.rt/RHGLVVKQ5
K0J1€0aTEeIbHOM KOHTYpE
40 igﬁgg;iiiiiifggﬁ;;imn B HACAIILHOM 1 8 Henenst https://m.edsoo.ru/MMO1P2WQN
41 3aTyXaIOIKE SIICKTPOMATHUTHBIC KOJICOAHHS. 1 9 Henens https://m.edsoo.ru/4VHII3UMW
BbIHY)X/ICHHBIC 2JIEKTPOMArHUTHBIE KOJICOAHUS
I1 i TOK. P
42 H:E:X::;é’fg zgﬁa C3MCTOP H KORACHCATOP B HelH 1 9 Henens https://m.edsoo.rt/OG6JQHTOD
43 Karyiika HHIyKTUBHOCTH B LIETIH IEPEMEHHOTO TOKa 1 9 Henens https://m.edsoo.ru/6P4EKO01H7
44 3211221{ Oma Ut SNEKTPHICCKO| LCTIH EPEMEHHOTO 1 9 Henmena https://m.edsoo.ru/P1FZDISQV
45 ~ MOouUOCTS IEPEMEHHOTO TOKA. AMILIHTYAHOC i 1 Omemens  hitps:/m.edsoo.ru/6P4CXH152
NEHCTBYIOIICE 3HAYCHHIE CHJIBI TOKA U HAIPSHKEHUS
46 Pe3onaHcC B a5eKTprUUECKO e 1 10 Henemnst https://m.edsoo.rut/AYQWXESRA
47 Pemenue 3amaq 1 10 nHenenst https://m.edsoo.ru/OCVLSMIOS
48 Wneanbubpiif Tpanchopmarop. [IponssoacTso, 1 10 nemens https://m.edsoo.ru/F142U7UQR
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Koan4yecTBo yacos

Ne Tema VooKka Hara JJleKTPOHHBbIE U (pPOBbIE
n/m yp Bcero Kourpoapurie  Ipaxriteckie U3y4eHust o0pa3oBaTeJibHbIE Pecypchl
padoThl padoThI
nepeaaya u moTpediieHrue IEKTPHISCKON SHEPTUH
DKOJOTrMUECKUE PUCKH TIPH ITPOU3BOJICTBE
49 3eKTpo3Hepruu. KyapTypa ucnoib30BaHus 1 10 nenenst https://m.edsoo.ru/UYDMJDXZW
SJICKTPOIHEPTUH B MOBCEIHEBHOMN JKU3HU
50 Pemenwne 3anau 1 10 Hemenst https://m.edsoo.ru/IRS4QM6F2
51 Pemenwue 3amaq 1 11 menens https://m.edsoo.ru/7UFPFF3KK
52 ?g;féf;gﬁZ;;;?;:gfg;:g:g;;,}laHHH fioTeme 1 11 menens https://m.edsoo.ru/I6 YYY79E0Q
53 mzlﬁf;eeg(;;;?;;bl. XapaKTePHCTHKH 1 11 mHenens https://m.edsoo.rt/OP6 YANBXC
54 CBoHCTBa MEXaHUYECKUX BOJIH 1 11 Henens https://m.edsoo0.ru/4S5QXKBUX
55 3ByK. XapaKTepUCTUKH 3ByKa 1 11 Henens https://m.edsoo.ru/UEH3ZVKKV
s Mubpasmyc 1 ytpasnyic Llyonoe sarpisncie | 2nenens | hipsi/m.edsoo.w24XDNLIPI
57 Pemenue 3anau 1 12 nenenst https://m.edsoo.ru/SWQQHEYAJ
58 ?;ﬁ?ooéiﬁli?;f;s;;& Hanyserne 1 12 nenenst https://m.edsoo.rt/EHMGUTOBG
59 33;2;?;14 D P PO CoiicTsa 1 12 memens  https:/m.edsoo.rs/ HOOHGO6VS
60 IHxana 5mekTpOMArHUTHEIX BOJH. [Ipumenerie 1 12 Hemens https://m.edsoo.ru/RZEBKEKVL
3JIEKTPOMArHUTHBIX BOJH B TEXHUKE U OBITY
[TpuHIIUTIBI PAMOCBA3H U TEICBUICHHS.
61 Paguonokanus. neKTpoMarHUTHOE 3arpsi3HEHNE 1 13 nHenens https://m.edsoo.ru/7KCCHOBNS
OKPYKAIOIIEH CPEeIIbI
KontponsHas padora Ne 2 o teme "Konebanwust u )
62 BoHE" 1 1 13 nwemens https://m.edsoo.ru/NJT16HVEI
63 SBB;TA 3aKoH MPAMOIHHEHHOTO PacNpOCTpaHCHis 1 13 menens  hitps://m.eds0o0.r/KSRDTMZWYV
64 Pemerie 3/l fa IPHMCHCHIC 3aK0na 1 13 nenens https://m.edsoo.ru/3H2YT 4R41
NPSIMOJTMHEHHOTO PACIIPOCTPAHCHHS CBETA
65 OTtpaxenue ceta. [Imockoe 3epkaiio. Chepuueckoe 1 13 nenenst https://m.edsoo.ru/TIX9ZBOSG
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Koan4yecTBo yacos

Ne Tema VooKka Hara JJleKTPOHHBbIE U (pPOBbIE
n/n yp Bcero Kourpoapurie  Ipaxriteckie U3y4eHust o0pa3oBaTeJibHbIE Pecypchl
padoThl padoThI
3epKalo
[Ipenomnenue cBeta. AOCOMIOTHBIN U OTHOCUTEIIBHBII
66 ~ mowasaremb mpetomeriti. Homioe piyrpertiee 1 14 memens | https://m.edsoo.r/LNCHI3MOR
oTpaxkeHue. [IpeaenbHbIi yroi MOJIHOTO BHYTPEHHETO
OTPaKCHHSI
67 Pemrenue 3aa4 Ha NPUMEHEHUE 3aKOHOB OTPKEHHUSI U 1 14 Hesens https:/m.cdsoo.ru/C4D3UDGGA
IIPEIIOMIICHUS CBETA
68 Xon nyueid B npusme. Jlucnepeus caeta. CroKHEbIA 1 14 Henens https://m.edsoo.ru/HYZWS631.2
cocras Oesoro cBera. [[Ber
69 JJII;I;;;L POKyCHOE PACCTOANE H ONTHYCCKAA CHIla 1 14 nenens https://m.edsoo.rt/SXWYEXTXM
70 [MocTpoeHue u300pakeHUi B TMH3aX U UX CUCTEMaX. 1 14 Henens https:/m.cdsoo.rw/6SRTDGAV7
YBeJIM4EeHUE JTUH3BI
71 Pemenne 3a1a1 na noctpoenne usobpaxennit, 1 15 nenens https://m.edsoo.rt/YAGCQPWZX
MOJyYaEMBIX C MIOMOIIBIO JTHH3
72 I'na3 kak ontudeckasi cuctema 1 15 Henens https://m.edsoo.ru/OVMKII19EZ
73 Peretine 3a11aq.UHpeJJenLI MPAMCEHIMOCTH 1 15 nenens https://m.edsoo.rt/OENIDYBRZ
TCOMETPUYCCKON OTITHKHU
74 CKOpOCTh CBETA U METOJIBI €€ U3MEPECHHUS 1 15 nenenst https://m.edsoo.ru/UCGBDSEVT
75 Hucnepcus ceera 1 15 nenens https://m.edsoo.ru/1VIJZOFO05
76 Wurepdepenus ceta 1 16 Henens https://m.edsoo.ru/ZQB6756KE
77 KorepeHTHbIe HCTOUHUKHU. YCIOBUS HAOMIOACHUS 1 16 Henens https:/m.cdsoo.ru/HOXX3PSWN
MaKCUMYMOB 1 MUHHMYMOB
78 Pemenne 3amau 1 16 Henensa https://m.edso00.ru/SX9F3FNP3
79 [Ipumenenne narepdepeHum 1 16 Henemnst https://m.edsoo.ru/1IISQL6DM
80 Hudpakmus ceeta 1 16 Hemens https://m.edsoo.ru/KPOD2N63D
81 HOBTOPHHH mrcTpykTak 1o OT. Jladpaximonras 1 17 nenens https://m.eds00.ru/V7S3Y95TQ
pemérka. YcaoBre HaOMIOACHHS TTIAaBHBIX MAaKCUMYMOB
82 Pemrenne 3amau 1 17 nenens https://m.edsoo.ru/LI6LZ3AWE
83 [Tonepeunocts cBeTOBBIX BOJH. [lonsipusanus ceera 1 17 nenens https://m.edsoo.rt/TWKJKW3NH
&4 Pemenue 3amau 1 17 venensa https://m.edsoo.ru/766EAF7DL



https://m.edsoo.ru/LNCHJ3M0R
https://m.edsoo.ru/C4D3UDGG4
https://m.edsoo.ru/HYZWS63L2
https://m.edsoo.ru/SXWYEXTXM
https://m.edsoo.ru/6SRTDG4V7
https://m.edsoo.ru/YAGCQPWZX
https://m.edsoo.ru/OVMKI19EZ
https://m.edsoo.ru/OENIDYBRZ
https://m.edsoo.ru/UCGBDSEVT
https://m.edsoo.ru/1VIJZOF05
https://m.edsoo.ru/ZQB6756KE
https://m.edsoo.ru/H9XX3P5WN
https://m.edsoo.ru/SX9F3FNP3
https://m.edsoo.ru/1IISQL6DM
https://m.edsoo.ru/KP0D2N63D
https://m.edsoo.ru/V7S3Y95TQ
https://m.edsoo.ru/LI6LZ3AWE
https://m.edsoo.ru/TWKJKW3NH
https://m.edsoo.ru/766EAF7DL

Koan4yecTBo yacos

Ne Tema VooKka Hara JJleKTPOHHBbIE U (pPOBbIE
n/n yp Bcero Kourpoapurie  Ipaxriteckie U3y4eHust o0pa3oBaTeJibHbIE Pecypchl
padoThl padoThI

85 CBeTOBBIC SIBICHUS B TIPUPOIC 1 17 nenens https://m.edsoo.ru/VJWIIR3ES

86 ?ggfﬂ?ﬂe 1 CHCTEMATHIATIA SHATIHI O TEME 1 18 memenst https://m.edsoo0.ri/ZQ1JZTMYC

87 KontponbHas pa6ota Ne3 no teme «OnTuka» 1 1 18 nenenst https://m.edsoo.rt/WMVMI1ARQU
['paHuIIBI IPUMEHUMOCTH KIIACCUYECKOW MEXaHHKH.

88 3aKOHBI ANIEKTPOTUHAMUKHI U TIPUHITUTT 1 18 memenst https://m.edsoo.ru/GTO85PLAQ
OTHOCHTEIBHOCTH

&9 [TocTynatsl cenuantbHON T€OPUHU OTHOCUTEIBHOCTH 1 18 Hemens https://m.edsoo.ru/SSVLSW7WK
[IpocTpaHCTBEHHO-BPEMEHHON UHTEPBAL.

90 Ipeodpasosanus Jlopenia. Yei081e NpUuuHHOCTH. 1 18 nenenst https://m.edsoo.ru/7ZFTXIX84
OTHOCHTETHLHOCTh OTHOBPEMEHHOCTH. 3aMe]IJICHHE
BPEMEHU M COKpAIIICHUE JITHHBI

91 DOHeprusi U UMIYJIbC PENATUBUCTCKON YaCTULIBI 1 19 Hemens https://m.edsoo.ru/GPUPD6117

92 CBAsk Maccel ¢ JHEPTHEH H HMITYTEEOM 1 19 nenens https://m.edsoo.ru/UOCTGTFMG
PESITHBUCTCKON YaCTHUIBI. DHEPTHUS TTOKOS

93 PaBHOBECHOE TETIIOBOE M3IIyYCHHUE 1 19 nenenst https://m.edsoo.ru/YWVZA9QOH

94 3akoH cMemeHus Buna 1 19 nenenst https://m.edsoo.ru/R1JD6DWAM

95 l'unore3a M. [1nanka o kBaHTax. POTOHBI 1 19 nenens https://m.edsoo.ru/RW82CYU89

96 OHeprust 1 UMIysabc GoToHa 1 20 "enens https://m.edsoo.ru/14SLLOJ97
®ororddext. OnbiThl A. I. CroneroBa. 3aKOHBI

97 (botosdhexTa 1 20 Henens https://m.edsoo.ru/NM4VEIDIM

98 EE;;EE;?Z}&T;E;Z;; st gorosdexra. "Kpacwas 1 20 "enens https://m.edsoo.ru/DOQYSU4GM

99 Jasnenue ceera. Onbitel [1. H. JIeOenena 1 20 Hemens https://m.edsoo.ru/1746VP412

100 BomHOBBIE CBOWCTBA YaCTHII 1 20 nemens https://m.edsoo.rt/UMEW9AOCE
Bonnsl e bpoins. /[nuna BonHb! 1e bpoins u

101 | pa3mepsl 00JIaCTH JOKATM3ALMHN ABHXKYIIEHCS 1 21 nenens https://m.edsoo.ru/MVA3A30ZQ
YaCTHIIBI

102 KopnyckymsipHO-BOJIHOBOH JTyaau3M 1 21 nenens https://m.edsoo.ru/2XMBTMSAQ

103 JIudpakuus 3IeKTPOHOB HA KPUCTAILIAX 1 21 nenens https://m.edsoo.ru/XH242PNOK

104  Cnenudwuka nuzmepenuid B MUKpomupe. COOTHOIICHUS 1 21 nenens https://m.edsoo.ru/BMLOQCWU6S
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Koan4yecTBo yacos

Ne Tema VooKka Hara JJleKTPOHHBbIE U (pPOBbIE
n/n yp Bcero Kourpoapurie  Ipaxriteckie U3y4yeHHust o0pa3oBaTeJibHbIE Pecypchl
padoThI padoThI
HeonpenenéHuoctei [elizenbepra
105 | Pemenue rpaduyeckux 3amgaq 1 21 nenens https://m.edsoo.ru/D207BTWDJ
106 | Pemenue pacy€THBIX 33124 1 22 nenens https://m.edsoo.ru/ZUBH25VIV
107 [ e R 1 1 22 memens | hitps://m.edsoo.ru/U4HQS8CZ90
KoprmyckynsipHo-BOTHOBOH 1yannu3m
108 OIEITEL 110 HCCIIENIOBARMIO CTPOCHILS ATOMA. 1 22 uenens https://m.edsoo.rt/SMMRTGFK 1
[Inanerapuas monens aroma Pezepdopra
109  Ilocrynarel bopa 1 22 "Henens https://m.edsoo.ru/SWVS5SUNS8J
110 Bujbt criekTpos. CrieKTp ypoBHel SHepruu aroma 1 22 "eneius https://m.edsoo.ru/T6T3FTQ6Y
BOJZIOpO/IA
111 | CrnoHTaHHOE W BBIHYXJICHHOE U3TyYCHHE CBETA 1 23 Henens https://m.edsoo.ru/WI9SLAOOQOP
112 Jlazep 1 23 Henens https://m.edsoo.ru/CAG7KBIQ7
Hyxnonnas moznens sinpa [eiizen6epra-lBaneHko.
113 | 3apsg u maccoBoe yucio siapa. M3oTomnsl. 1 23 Henensd https://m.edsoo.ru/JGIMALCVV
PaanoaktuBHOCTH
3aKoH paJroaKkTUBHOrO pacnanaa. CoiicTBa
114  voHu3HMpyroLero u3nydeHus. BausHue 1 23 Henens https://m.edsoo.ru/8QM2PG4JI1
pPaZOaKTUBHOCTH Ha )KHBBIE OPraHU3Mbl. Jlo3uMeTpust
DHeprus CBA3M HYKJIOHOB B siipe. SaepHbie CUITBL.
Hedext maccsl anpa. Anepuasie peakuun. SaepHoie
115 | peakropsl. [IpobiemMsl ynpaBiseMoro TepMosi€pHOro 1 23 Henens https://m.edsoo.ru/YOQ4MRH2H
CUHTE3a. DKOJIOTUYECKHE aCTIEKThI PA3BUTHS SICPHON
SHEPTETHKU
MeToapl perucTpaluy U UCCIeTIOBAHMS JIEMEHTAPHBIX
yactull. DyH1aMeHTanbHbIe B3aUMOICHCTBHUA.
116  Bapuonsl, Me30HBI U JIeNTOHBI. [IpencTaBnenue o 1 24 nenens https://m.edsoo.ru/IEJHULHDS
CrangaptHoit Mmonenu. KBapk-niirooHHast MOJEb
aZIpOHOB
®usuka 3a npeaenamu CranaaptHoit mogenu. TéMHas
117 | marepus u T€mHas >Heprus. EnuHcTBO (hrzmveckoit 1 24 nenens https://m.edsoo.ru/A6IWSWE4Z
KapTUHBI MHpa
118  Drambl pa3BUTHS aCTPOHOMUU. 3HAUEHUE ACTPOHOMUU 1 24 Henens https://m.edsoo.ru/KG802NRIU



https://m.edsoo.ru/D2O7BTWDJ
https://m.edsoo.ru/ZUBH25VJV
https://m.edsoo.ru/U4HQ8CZ90
https://m.edsoo.ru/8MMRTGFK1
https://m.edsoo.ru/SWV5SUN8J
https://m.edsoo.ru/T6T3FTQ6Y
https://m.edsoo.ru/WJ95LAO0P
https://m.edsoo.ru/CAG7KBIQ7
https://m.edsoo.ru/JGJMALCVV
https://m.edsoo.ru/8QM2PG4JI
https://m.edsoo.ru/YOQ4MRH2H
https://m.edsoo.ru/1EJHULHD5
https://m.edsoo.ru/A6IW5WE4Z
https://m.edsoo.ru/KG802NR9U

Koan4yecTBo yacos

Ne Tema VooKka Hara JJleKTPOHHBbIE U (pPOBbIE
n/n yp Bceero Kourpoanupie  Tpaxrnieckue U3y4YeHust o0pa3oBaTeJibHbIE Pecypchl
padoThl padoThI
[TpuMeHuMOCTh 3aKOHOB (DU3UKH 11 OOBSICHEHHS
119 | nmpupoabl KOCMHYECKUX 00BEKTOB. MeTobl 1 24 genens https://m.edsoo.ru/WIQ1L87R6
ACTPOHOMUYECKHUX UCCIECIOBAHUI
120 (COBPEMEHHBIC ONTHYECKAE TENICCKOME, 1 24 nenens https://m.edsoo.ru/KOWWMA4JIE
paaroTeIeCKOIbI, BHEATMOC(EpPHAs aCTPOHOMHUS
121 Ej‘ffHZ‘;ifﬂgg?ﬂzzzaéei‘{’}:;f{fg‘;fe’ APKHE SBEBL, 1 25memens | https:/m.edsoo.r/TNSSKWOTY
122 EZ:?:;E?Sfligflﬁaég;g;{;; igg;leqHaa AKTHBHOCTD. 1 25 Henmens https://m.edsoo.ru/UGLWTUXUH
o3 Jedam ux ocionimae xapatepuerian, fluarpava 2Smenens  hitpsy/m.cdsoo.ru/I XIHAGBIR
124 | 3Be3apI IMIaBHOHU ITOCIIEN0BATEILHOCTH 1 25 Henens https://m.edsoo.ru/IF3TMPIO1
Buyrpennee ctpoenue 38€31. CoBpeMEHHbBIE
125  mpencraBiieHUs O MPOUCXOKICHUH U IBOJIIOIAN 1 25 nenens https://m.eds0o0.rui/Y3IMJO6ZTY
CoHIia 1 3B€311. DTanbl )KU3HHU 3BE3]T
126 ﬁ%?g:lgbgfl; ;{;;fraagzgjgzﬂm' THnbl ranakTuK. 1 26 Henens https://m.edsoo.ru/PHTIFZRQV
127 Bcenennas. Pacinpenne Beenennoit. 3akon Xab0ma. 1 26 Henens https://m.edsoo.r/UCGDOBD7Y
Teopust bonbioro B3psiBa. PenukroBoe nsnydenue
128 | MacmraOHas cTpykTypa Beenennoil. MeraranakTika 1 26 Henens https://m.edsoo.ru/XTCIKQGX4
129 | Hepeménubie mpo6ieMbl aCTPOHOMUHU 1 26 Henens https://m.edsoo.ru/WCAIUBA2Q
Wucrpykrax no OT. @uznyeckuil IpakTUKYM IO TEME
"NccnenoBaHre MArHUTHOTO TIOJIST TTOCTOSTHHBIX
130 | maraurtoB" wnu "HccienoBaHue CBOMCTB 1 1 26 "Henensa https://m.edsoo.ru/OJIEYJBSH
(deppomarnetrkoB" winu "HccnenoBanue neicTBUS
MOCTOSTHHOTO MarHMWTa Ha PaMKy ¢ TOKOM"
Hucrpykrax o OT. ®dusznueckuii mpakTUKyM 10 TEME
"N3mepenue cunsl Amnepa” win "M3yuenue
131 3aBUcHMOCTH CUITBI AMIIEpa OT CHIIBI TOKA" MITH 1 1 27 wenensa https://m.edso00.ru/567ERZSQT
"OnpezneneHne MarHUTHON MHAYKIIMU HAa OCHOBE
U3MEpEeHHs CHIbl Amrepa"
132 Hactpykrax no OT. ®uzndeckuii MPpakKTUKYM IO TEME 1 1 27 "Henenst https://m.edsoo.ru/6041UI80D



https://m.edsoo.ru/WIQ1L87R6
https://m.edsoo.ru/K9WWM4JIE
https://m.edsoo.ru/TNS5KWOTY
https://m.edsoo.ru/UGLWTUXUH
https://m.edsoo.ru/1XHH46BIR
https://m.edsoo.ru/IF3TMPI01
https://m.edsoo.ru/Y3MJO6ZTY
https://m.edsoo.ru/PHTIFZRQV
https://m.edsoo.ru/UCGD0BD7Y
https://m.edsoo.ru/XTCIKQGX4
https://m.edsoo.ru/WCAIUBA2Q
https://m.edsoo.ru/OJIEYJBSH
https://m.edsoo.ru/567ERZSQT
https://m.edsoo.ru/6O41UI80D

Ne
n/n

133

134

135

Tema ypoka

Koan4yecTBo yacos

"UccnenoBanue sIBICHUS 3JIEKTPOMarHUTHOM
uHaykuun'" wim "OnpeneneHrne HHAYKIUHA BUXPEBOTO
MarHUTHOIO moisa"

Wucrpykrax no OT. @uznyeckuil IpakTUKYM IO TEME
"UccnenoBanue sIBICHUS] CAMOMHAYKIIUU" UITN
"COopka MOJIEI M IMEKTPOMArHUTHOTO TeHeparopa”

136

137

Wucrpykrax no OT. @usnyeckuil IpakTUKYM IO TEME
"N3mepenue neproaa CBOOOAHBIX KOJIeOaHUI
HUTSIHOTO U MPYXUHHOTO MasiTHUKOB"

Nucrpykrax no OT. @uznyeckuil IpakTUKYM IO TEME
yM
"IIpeoOpa3oBaHye SHEPrUU B IPYKUHHOM MasiTHUKE"

Nucrpykrax no OT. @uznyecknii IpakTUKYM 10 TEME
"UccnenoBanre mepeMEeHHOr0 TOKa Yepes
HIOCJIeI0BATENIbHO COEMHEHHBIE KOHAEHCATOp,
Karymky u pesucrop” wim "HccnenoBanue paboThI
HCTOYHHUKOB CBETA B IIETIH IEPEMEHHOr0 TOKa"

Hucrpykrax no OT. @uznyeckuil IpakTUKYM IO TEMeE
"M3ydeHne napaMeTpoB 3ByKOBOW BOJIHBI"

Bcero

Jlara

Kontpoabsnsie  IlpakTnyeckmne W3y ueHus

padoThl padoThI

1 27 uenens

1 27 "uenens

1 27 "uenens

JJleKTPOHHBbIE U (pPOBbIE
o0pa3oBarejibHbIe Pecypchl

https://m.edsoo.ru/FNW63917S

https://m.edsoo0.ru/GAXGU69KA

https://m.edsoo.ru/SI3HWUJFI

1 28 "Henens

1 28 "enerns

https://m.eds0o0.ru/LNOY8MGTI9

https://m.edsoo.ru/7TER2Y2WQ

138

139

140

141

Nucrpykrax no OT. @uznyecknii IpakTUKYM 110 TEME
"N3MepeHue rnokasarelis MpesioMIIeHUs CTeKa" uin
"Tlony4yeHune u300paxkxeHusi B CUCTEME U3 IIOCKOTO
3epKajia v JUH3HI"

Wucrpykrax no OT. @uznyeckuil IpakTUKYM IO TEME
"HccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pacCTOSIHUSA
OT BeIecTBa (Ha MpUMepPE KUIAKUX JIMH3)" WITH
"N3mepenne HOKyCHOTO pacCTOSIHUS pacCEUBAIOIINX
auH3"

Hucrpykrax o OT. ®dusznueckuii mpakTUKyM 10 TEME
"HaOmronenue nudpakiuu, MHTephepeHnu u
MoJIsIpu3aIy ceera’”

Huctpykrax o OT. ®dusznueckuii mpakTUKyM 10 TEME
"OnpeneneHne UMIynbca U SHEPTUU PEISTUBUCTCKUX

1 28 "enerns

1 28 Henens

1 28 Henensa

1 29 nenens

https://m.edsoo.ru/PSFJZF82U

https://m.eds00.ru/Q00Q2UZ8N9

https://m.edsoo0.ru/RIEYWY7CM

https://m.eds00.ru/OTLRWY3PW



https://m.edsoo.ru/FNW639I7S
https://m.edsoo.ru/GAXGU69KA
https://m.edsoo.ru/SJ3HWUJFI
https://m.edsoo.ru/LNOY8MGT9
https://m.edsoo.ru/7TER2Y2WQ
https://m.edsoo.ru/PSFJZF82U
https://m.edsoo.ru/Q0Q2UZ8N9
https://m.edsoo.ru/R1EYWY7CM
https://m.edsoo.ru/OTLRWY3PW

Ne
n/n

Tema ypoka

Koan4yecTBo yacos

142

143

144

145

146

yactull (1o ¢ororpadusM TPEKOB 3apsHKEHHBIX YaCTHUI]
B MarHUTHOM 1oJe)"

Nucrpykrax no OT. @usznyecknuii IpakKTUKYM 110 TEME
"N3mepenue noctossHHOM [l1aHka Ha OCHOBE
uccienoBanus Gorodddexra" nmm "Mccnenqopanue
3aBUCHUMOCTHU CHJIbI TOKA YE€PE3 CBETOAMO OT
HanpspokeHus"

Nucrpykrax no OT. @uznyecknii IpakTUKYM 110 TEME
"UccnenoBanue crieKTpa pa3pe’keHHOT0 aTOMapHOTO
BOJIOPO/Ia ¥ U3MEpEHUe NOCTOsTHHOM Pundepra"

Nucrpykrax no OT. @uznyecknii IpakTUKYM 10 TEME
"HccnenoBanue panoakTUBHOTO (hoHa ¢
UCIOJb30BaHueM Jo3umerpa’ uinu "M3ydyenne
NOIJIONICHHUsI OeTa-4yacTUIl aIFOMUHUEM"

Nucrpykrax no OT. @uznyeckuil IpakTUKYM IO TEME
"Habmronenus 3BE3AHOr0 HeOa HEBOOPYKEHHBIM
[J1a30M C UCTOJb30BAHUEM KOMITBIOTEPHBIX
MIPWJIOKEHUH JIJIST OTIPEICIICHHS TTOJIOKEHUST HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUS
CeBepHOro noymapust u sipkue 3BE31b1" Win
"Habmronenus B Teneckon JIyHbI, MIaHeT,
TYMaHHOCTEH U 3BE3/IHBIX CKOTLIICHUI"

O606menue u cucreMaruzanus 3Hanuil. Ponpb puznku
U ACTPOHOMHUH B SKOHOMUYECKOM, TEXHOIOTUYECKO,
COLIMAJILHOM U ATHUYECKOM cpepax nesTeIbHOCTH
YeJIoBeKa

Bcero

Kontpoabsnsie  IlpakTnyeckmne

padoThl

padoThI

Jlara
U3y4YeHust

JJleKTPOHHBbIE U (pPOBbIE
o0pa3oBarejibHbIe Pecypchl

29 Henens

https://m.edsoo.ru/Y34AXOQNLN

29 uenens

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

29 uenens

29 wenerns

30 Hemensa

https://m.edsoo.ru/C3HISS5E4

https://m.edsoo.ru/PR4K00VZY

https://m.edsoo.ru/ XABKPSEJ3

147

O06o06muieHne u cuctemMarusanus 3HaHui. Poib u mecto
(GU3KMKYN U aCTPOHOMUHU B COBPEMEHHOM HayqHOU
KapTUHE MUpa

30 Henmens

https://m.edso00.ru/G145HQT3W

148

O06o01eHne U cucteMaru3anus 3HaHui. Posib
¢buznyeckoi TeoOpuu B GOPMHUPOBAHUH MPEICTABICHUIM
0 (hu3HnYecKoil KapTuHE MHUpa, MECTO (PU3UIECKON
KapTUHBI MHpa B OOLIEM Psily COBPEMEHHBIX

30 Hemensa

https:/m.edsoo.ru/AOX66XKGX



https://m.edsoo.ru/Y34AXQNLN
https://m.edsoo.ru/8PYJEZYB0
https://m.edsoo.ru/C3HI5S5E4
https://m.edsoo.ru/PR4K00VZY
https://m.edsoo.ru/XABKPSEJ3
https://m.edsoo.ru/G145HQT3W
https://m.edsoo.ru/AOX66XKGX

Koan4yecTBo yacos

Ne Tema VooKka Hara JJleKTPOHHBbIE U (pPOBbIE
n/n yp Bcero Kontpoaknsie  Ipaktimyeckue U3yYeHHUst o0pa3oBaTeJibHbIE Pecypchl
padoThl padoThI

€CTECTBEHHO-HAYUHBIX MPEICTABICHHUIA O IPUPOIC

149 ,(,)If;g:;/gﬁi;, CHCTCMATH3ALIA SHAHWH TIO TEME 1 30 Henens https://m.edsoo.ru/34RK44YVZ

150 9;5}?;?;?;?{; CHCTCMATH3ATHA SHAHHH 1O TCME 1 30 wemens https://m.eds00.r/EOD18QXGW

151 O;;g;‘lf;e 1 CHCTEMATHIAIHA SHAMMH TIO TeMe 1 31memens | https:/m.edsoo.ri/VTQF4UOXU

152 QfoBmene u cuetevatsaun i o Teve | 31 notenn  hitps://m.edsoo.ru/ASCPSEJHX

000 %
153 93azollfbeIHcP(I)Zga;iZT;rETJSEE;iSSaHHH 1o Teme 1 31 "Henensa https://m.edsoo.ru/7A6P6FWC2
154 ?606III€HI/I€ W CHCTeMATHSATTHA 3HaHHUH 1o Ter 1 31 "Henens https://m.edsoo.ru/JRCSWNXDH
OCHOBBI MOJICKYJISIPHO-KUHETUYECKOH TEOPUH

155 ?,1,66 (1)361\412;1:11:1;\1:1;(??;?:;;L;H;aﬁzléfﬁ 1o Teme 1 31 Hemensa https://m.edsoo.ru/10P456 WO
O00011eHNe U CUCTEMATU3AIINA 3HAHUH 10 TEME

156  "Arperarsble cocTossHUA BeniecTBa. PazoBbie 1 32 Henens https://m.edsoo.ru/VOTG69RUR
nepexonpl"”

157 936;&111;;12:;;5:222\2?143am/m SHAHMH 10 TeMe 1 32 Hemensa https://m.edsoo.ru/76P5KZV5A

158 ,(.)F?SSTH;EEE;E ;ﬁg;?;f{gziﬁgﬂgiﬁ}mn 1o Teme 1 32 "enmens https://m.edsoo.ru/86 VR2HMRJ

159 BOSfﬂiﬁiﬁxﬂcﬁ;ﬁ?amgaum 3HaHMH 110 Teme "ToKu 1 32 "Henens https://m.edsoo.ru/ESIK18H3F

160 ,(,)l\igflflﬂiﬁ?l‘jgﬁgfeMaTmaH“" SHAHMH 1O TeME 1 32 menens | https:/m.edsoo.ru/30X0JJYUH

161 Pesep EiHHH ypOK,', O6obmenne u CHCTeMaTmaHH,’,I 1 33 wemens https://m.edsoo.ru/LUNKZLUR?Y
3HAHUH 10 TeMe "DIeKTPOMarHUTHAS HHIYKIHS

162 PesevaHLm ypOK,', Obobmennue u CHCTeMaTm? s 1 33 Henens https://m.edsoo.ru/3F07TMLKSL
3HAHUH 110 TeMe "MeXaHuYeCcKHue KoeOaHus

163 | PesepBHblii ypok. O000IIEHNE U CUCTEMATH3ALINS 1 33 "enens https://m.edsoo.ru/FM1LEP76S



https://m.edsoo.ru/34RK44YVZ
https://m.edsoo.ru/EOD18QXGW
https://m.edsoo.ru/VTQF4UOXU
https://m.edsoo.ru/A5CP8EJHX
https://m.edsoo.ru/7A6P6FWC2
https://m.edsoo.ru/JRCSWNXDH
https://m.edsoo.ru/1OP456WO8
https://m.edsoo.ru/V0TG69RUR
https://m.edsoo.ru/76P5KZV5A
https://m.edsoo.ru/86VR2HMRJ
https://m.edsoo.ru/ESIK18H3F
https://m.edsoo.ru/30XOJJYUH
https://m.edsoo.ru/LUNKZLUR7
https://m.edsoo.ru/3F07MLKSL
https://m.edsoo.ru/FM1LEP76S

Koan4yecTBo yacos

Ne Tema VooKka Hara JJleKTPOHHBbIE U (pPOBbIE
n/m yp Bcero Kourpoanurie | Ipaxruuecikue U3y4eHust o0pa3oBaTeJibHbIE Pecypchl
padoThl padoThI

3HaHUH 10 TeMe "DIeKTpOMarHuTHbBIE KojebaHus"
PesepBHeIil ypok. O000IICHHE U CUCTEMAaTH3aIUs

164 | 3HaHuii 1o teMme "MexaHHYeCKUE U 1 33 "Henensa https://m.edsoo.ru/JIDEW35XXF
AJIEKTPOMArHUTHBIE BOJIHBI"

165 fﬁZﬁiﬁHEZ“TyeﬁK gfff}gf“e 1 cHeTeMaTHsatist 1 33menens  https:/m.edsoo.r/ WILMATIT6

166 PesepuIIi ypOK, OGoGmenvie n herevasat 1 Mnoten  hipsy/m.edsoo./NB6V3ZBSI

167 Pesep BHEII ypOK,', O60bmerne u CHCTeMaTI/I? At " 1 34 nenens https://m.edsoo.ru/3G6FI3FFN
3HaHui 1o Teme "KopiycKylsipHO-BOJIHOBOW JAyallu3M
P i .

168 SI:EEH;HT%;K"gg;’fge;ﬁ;:,,C“CTeMaTma““’[ 1 34menens  https:/m.edsoo.r/HGF8GQSAS
PeseprHblit ypok. O000IICHNE U CUCTEMATU3AINS

169 | 3nanwmii mo Teme "®u3KKa aTOMHOTO AIpa U 1 34 nenens https://m.edsoo.ru/3RSUU1P8G
3JIEeMEHTapHbIX YacTull"

170 SESEIIEH;;HT}(;&OCK,} gifg{i:f;ﬁp?(;;iﬁ;;?gam/m 1 34 nenpens https://m.edsoo.ru/GQDTDSIRQ

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 4 16



https://m.edsoo.ru/JDEW35XXF
https://m.edsoo.ru/WJLMATIT6
https://m.edsoo.ru/NB6V3ZB81
https://m.edsoo.ru/3G6FJ3FFN
https://m.edsoo.ru/HGF8GQ8A5
https://m.edsoo.ru/3RSUU1P8G
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YYEBHO-METOINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOT' O ITPOINECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI VIS YYEHUKA

1) ®dwusuka, 10 xmacc/ Msakumes [.f., byxoBues b.b., Corckuit H.H. mox Pemaxrueit
[TapdentbeBoit H.A., ba3oBplii u yriyOn€HHBIM ypOBHHM, AKIIMOHEpPHOE OOIIECTBO
«M3narensctBO «IIpocBenieHue»

2) ®wuszuka, 10 xmacc/ Msakumes I.5., Byxosues b.b., Yapyrun B.M. mox Penaxiueit
[MappentreBoii H.A., ba3oBblii u yniyOn€HHBIM YpOBHHM, AKIMOHEPHOE OOIIECTBO
«M3narensctBO «IIpocBenieHue

3) ®wusuka, 11 xmacc/ Msakumes I.f., byxosues Bb.b., Corckuit H.H. moxm Penaxiwmeit

[MapdentreBoit H.A., ba3oBelii u ynryOn€HHBI YpOBHHM, AKIMOHEpHOE OOIIECTBO
«M3parensctBO «IIpocBemenue

4) Odwusuka, 11 kmacc/ Mskumes I.5., Byxosues b.b., Yapyrun B.M. nox Penakimeit
[MapdentreBoit H.A., ba3oBblii u ynryOn€éHHBIA YpOBHH, AKIIMOHEpHOE OOIIECTBO
«M3narensctBo «lIpocBemenue

METOAUYECKHUE MATEPUAJIBI U1l YAUTEJIA

1) Vuebuoe mocobue, 9-11 kmaccel / PeimkeBuu A.Il., 3amaunuk. 9-11 kmaccel, M3garenbcTBo
«dpoday»

2) Tenpenmreiin, JI. 3. ®usuka. 10-11 kiacc. CaMocTosATEIbHbBIE U KOHTPOJIbHBIE paboThl / JI. D.

3) Tenpenmreiin, JI. A. Kupuk. — M. : BUHOM. Jlaboparopus 3nanuii, 2020. — 79 [1] c. :

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1) Poccuiickast neKTpoHHas 1iKoja https://resh.edu.ru/

2) CIAMTHA: O6pa3oBatenbHbIH MOPTAN /15 MOJATOTOBKH K 9K3aMeHaM https://ege.sdamgia.ru/

3) EAMHOE COIEPXAHUE Eaunoe coxmepkanue o6iiero oOpa3oBaHHs. MeToandecKue
Mmarepuaisl https://edsoo.ru/metodicheskie-materialy/



https://resh.edu.ru/
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