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HOACHUTEJBHAA 3AIIMCKA

[TporpamMma 1o ¢u3mke 0a30BOTO YPOBHS Ha YPOBHE CpEIHEro o0Iero oOpa3oBaHUS
pa3zpaboTaHa Ha OCHOBE TOJOXXKEHUH U TpeOOBaHWI K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
obOpasoBarenbHOM mnporpammsbl, mpeactaBieHHbIx B PI'OC COO, a Takxke ¢ y4eToM
denepanbHON paboueil MporpaMMbl BOCIUTAHUS M KOHUEHIMHM MpernojaBaHUs y4eOHOTO
npenmera «®dusmka» B oOpasoBaTenbHBIX opraHuzamusax Poccwuiickoit  ®Denepanum,
pealn3yIoLMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMBI.

Copnepxanue mporpamMMbl 1Mo (pu3MKe HampaBiIeHO Ha (OPMHPOBAHHE E€CTECTBEHHO-
HayyHOM KapTuHbl Mupa oOyuatommxcs 10—-11 knaccoB mpu oOydeHMM HX (PU3MKE Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AEATEIbHOCTHOro mnojaxoza. Ilporpamma no ¢usuke
cootBercTBYeT TpeboBanusiM ®I'OC COO K MIaHUPYEMBIM JIMYHOCTHBIM, NMPEAMETHBIM U
METaINpeIMETHBIM pe3ybTaTaM OOy4eHUs, a TAK)Ke YUUTHIBAET HEOOXOAMMOCTh peaau3aluu
MEXMPEAMETHBIX CBsI3el (U3HUKHU C €CTECTBEHHO-HAyYHBIMU y4eOHBIMU IMpenMeraMu. B Heil
OTIPENIeNIAI0TCS OCHOBHBIE LI M3YyUeHUs (PU3UKH HAa YPOBHE CPEJHEro 00Iero oopazoBaHus,
IUIAHUPYEMbIE pEe3yJIbTaThl OCBOEHHUS Kypca (HU3UMKH: JIMYHOCTHBIE, MeETalpeaMeETHbIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma no pu3sMKe BKIIOYAET:

® [UTAaHUPYEMBbIE PE3yJIbTaThl OCBOCHUS Kypca (hU3HKU HAa 6a30BOM YPOBHE, B TOM YHCIIE
NpeIMETHBIC PE3YNIbTATHI 10 TO1aM O0YUYCHUS;

e cosiep)kaHue yueOHoro npeamera « Pu3rka» 1o rojam o0yyeHusl.

®duszuka Kak Hayka o HauOojee OOIIMX 3aKOHAX HPUPOABI, BBICTyNas B KayecTBE
yueOHOro IMpeaMeTa B WIKOJIE, BHOCHUT CYIIECTBEHHBIH BKJIaJ B CHCTEMY 3HaHUU 00
okpyxarormem mupe. HIKoapHBIA Kype (U3MKH — CHCTEMOOOPA3YIOUIUi AJisi €CTECTBEHHO-
HAy4YHBIX YYEOHBIX MIPEIMETOB, IOCKOJIbKY (PU3NUECKHE 3aKOHBI JIEKAT B OCHOBE MPOILIECCOB U
SBJICHUM, W3y4aeMbIX XHUMHEH, Owuonorued, Qusmdeckoit reorpadueid M acTPOHOMHUEH.
Vcnonb30BaHWe W aKTHBHOE NpPUMEHEHHE (PU3MUYECKUX 3HAHMK ONpeeNseT XapakTep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B chepe SHePreTUKU, TPAHCIIOPTa, OCBOEHHUSI KOCMOCA,
MOJIy4eHUsI HOBBIX MAaTepHajoB C 3aJaHHBIMH CBOMCTBaMH M Jpyrux. M3yuenwe ¢usuku
BHOCUT OCHOBHOW BKJIaJ B (OPMUPOBAHHUE ECTECTBEHHO-HAYYHOW KapTUHBI MHpa
oOyyaromuxcs, B (OpMUpOBAHHE YMEHHH NPUMEHATh HAYYHBIH METOJ TO3HAHUS MpHU
BBITIOJTHEHUH UM y4eOHBIX UCCIIeI0BaHUM.

B ocHOBy kypca ¢u3MKM Ui YPOBHS CpEIHEro OO0IIero oO0pa3oBaHMs IMOJIOKEH Pl
UJEN, KOTOPbIE MOYKHO pacCMAaTPUBATh KaK MPUHLHUIIBI €r0 TOCTPOECHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEN KypC SIBISETCS JIOTUYECKH 3aBEPILIEHHBIM,
OH COJEPXKUT MaTepuan U3 BceX pa3fesioB (DU3HMKH, BKIIOYAET KaK BOMPOCH! KIACCHYECKOMH,
TaK ¥ COBPEMEHHON (PH3UKH.

Hoes cenepanuzayuu. B cooTBeTcTBUM ¢ Hell Marepuasl Kypca (U3MKH 00BbeAUHEH
BOKpYT (u3n4eckux teopuil. Benymmm B kypce sBisieTcst GopMUpOBaHHE MPEIACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTe€pUH, BEUIECTBE U MOJIE.

Hoea  eymanumapuszayuu. EE€  peanuzanus — mpeamoyiaraeT  HUCIOJIb30BAHHE
TYMaHUTApHOTO MOTEeHIHMaNa (PU3NYECKOW HAyKHU, OCMBICICHUE CBS3U Pa3BUTUS (UMUKHU C
pa3BUTHEM OOIIECTBA, a TAKXKE C MHPOBO33PEHUECKUMH, HPABCTBEHHBIMH M 3KOJIOTMYECKIMHU
npoOJIeMaMu.

Hoes npuxnaownoti uanpasiennocmu. Kypc GU3MKM TMpeArnonaraeT 3HAKOMCTBO C
HIMPOKUM KPYrOM TEXHHUYECKUX M TEXHOJOTMYECKHUX NPHIOKEHUN H3YYEHHBIX TEOpPUA H
3aKOHOB.

Hoesa skonocuzayuu peamusyeTcsl MOCPEICTBOM BBEIEHHUS SJIEMEHTOB COJIEP)KaHUS,
MOCBAUIEHHBIX 3KOJOTMYECKHM MPoOJeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKM M  TEXHOJOTHH, a Takke O0OCyXJeHHUs mpodiieM  palHoOHAIBHOTO
IIPUPOIONIOIB30BAHUS U KOJIOTHYECKON OE30MaCHOCTH.

CrepkHEBBIMU 3JIEMEHTaMH Kypca (PU3UKH Ha YPOBHE CpelHEero oOmiero oopa3oBaHus
SBIISIIOTCSL (pu3nMUeckne Teopuu ((HopMUpOBAHHE TNPEACTABICHUH O CTPYKTYypE MOCTPOCHHS



¢u3uueckoil Teopuu, poiau (PyHIAMEHTAJIbHBIX 3aKOHOB M MPUHIHUIIOB B COBPEMEHHBIX
IPEICTaBICHUAX O IPUPOAE, IPAHULAX TPUMEHUMOCTH TEOPUH, I ONUCAHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUH U IIPOLIECCOB).

CucTeMHO-IeSTeIbHOCTHBIM MOAX0J B Kypce (HU3UKU peanusyeTcs MpexJe BCEero 3a
CU€T OpraHM3aIluK SKCIIEPUMEHTAILHON JIEITENLHOCTH o0yJaromuxcs. st 6a30BOro ypoBHs
Kypca GU3MKH — OTO HCHOJB30BAHWE CHUCTEMBI (POHTAIBHBIX KpPAaTKOBPEMEHHBIX
HKCIEPUMEHTOB U JIaOOPAaTOPHBIX PabOT, KOTOpble B IMporpamMMme no ¢pusuke oObeAUHEHBI B
OOImMH CIHCOK YYCHHMYECKMX NPAKTUYECKUX paboT. BeineneHne B yKa3aHHOM IEpedHE
71a00paTOpHBIX padoT, MPOBOJUMBIX JJIs1 KOHTPOJISL M OLEHKH, OCYLIECTBISETCS YIaCTHUKAMU
00pa3oBaTeNbHOrO TMpoIlecca MCXOAs U3 OCOOCHHOCTEW IIJITAHUPOBAHUS W OCHAIICHUS
kabuHera ¢usuku. Ilpu 3TOM obecneunBaeTcst OBIaJgeHHE OOYYAIOIIMMUCS YMEHHUSAMHU
MIPOBOJIUTh KOCBEHHBIC M3MEPEHHs, MCCIICAOBAHMS 3aBUCUMOCTEH (H3MUECKUX BEIWYHH U
MOCTaHOBKY OIBITOB I10 MPOBEPKE MPEIOKEHHBIX TUIIOTES.

Bonbmoe BHMMaHWe ynemnsieTcsi pelIeHUI0 pacdy€THBIX M KA4eCTBEHHBIX 3amad. [lpwm
3TOM JJIsl Pacu€THBIX 3aJa4 MPUOPUTETOM SBISIOTCS 3a7jauyd C SBHO 3aJaHHON (pu3HuecKon
MOJIETIbIO, TIO3BOJISIOLINE MPUMEHATh U3yUEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOTO
paszena Kypca, Tak U MHTETpUpYs 3HaHMSA M3 pasHbIX pasfenoB. [ KayecTBEHHBIX 3ajay
NPUOPUTETOM SIBIIIIOTCSl 3afaHdsi Ha OOBSICHEHHE TPOTEKaHUS (QU3NUECKUX SIBICHUH H
IPOIIECCOB B OKpYXKarloIllei KU3HU, TpeOyroIue BIOopa (HU3NUECKOl MOJeNIN JUIsl CUTYyalluu
MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanmsiMu PI'OC COO K MarepuanbHO-TEXHUYECKOMY
obecrieyeHn0 y4yeOHOro mpoiiecca 0a30BbIi ypoBeHb Kypca (U3MKH Ha YPOBHE CPETHETO
o01iero oOpa3oBaHUs J0JDKEH U3y4aThCs B YCIOBHUX NMPEIMETHOrO KaOuHeTa (PM3UKU WM B
YCIIOBUSIX HMHTETPUPOBAHHOIO KaOMHETa IMPEIMETOB €CTECTBEHHO-HAyyHOro IukiIa. B
KabuHeTre (U3MKM JODKHO OBITh HeoOXoaumoe jadopaTopHOe OOOpYyJIOBaHHE JUIS
BBITIOJIHEHHSI YKa3aHHBIX B MporpaMMme Mo (U3MKe YYSHHYECKHX NPAKTHYECKUX paboT u
JEMOHCTpaIMOHHOE 000pYAOBaHHE.

JlemoHCcTpanmonHoe obopynoBanue (HopMUPYeTCST B COOTBETCTBHH C MPHUHITUIIOM
MHUHHMMaJIbHON JOCTATOYHOCTH M O00ECHEeUMBACT MOCTAHOBKY IEPEUUCIEHHBIX B MPOTrpamMMe
1o (U3MKE KIFOYEBBIX JEMOHCTPAILIMI Il HCCIIEJOBAHUS N3YYaeMBIX SIBIICHHU M TPOIIECCOB,
HMIIUPHUYECKUX U PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaBoparopHoe ob6opyaoBaHHE I YUEHUYECKUX MPAKTHUECKUX paboT popMupyercs B
BUJIC TEMaTHMYECKUX KOMIUIEKTOB M OOECIEYMBAETCS B pacuéTe OAHOTO KOMIUIEKTa Ha JIBYX
oOydaromuxcs. TemMaTnueckue KOMIUIEKTHI J1a0OpaTOPHOrO0 OO0OpYyIOBaHUS JOKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCITOJIb30BAaHUM aHAJIOTOBBIX M IHU(POBBIX MPUOOPOB, a TaKXKe
KOMIIbIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LIM(POBBIX J1aOOPATOPHIL.

OCHOBHBIMU LETSIMH U3Y4€HUS PU3UKHU B 0011IeM 00pa30BaHUU SIBIISIOTCS:

¢ hopMHUpOBaHHE HWHTEpeca M CTPEMJICHHS] OOYJalomUXCs K HAYYHOMY H3YYEHHUIO
HPUPObI, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

®pa3BUTHE TPEACTABICHUH O HAYYHOM METOJE TIO3HAaHUS U (HOpMUpPOBaHHE
HCCIIEIOBATENILCKOTO OTHOIIEHHS K OKPY/KAIOIIUM SIBIICHHSIM;

¢ (hopMHpoOBaHKE HAYYHOIO MUPOBO33PEHUS KaK pe3yJibTaTa U3y4E€HHUS OCHOB CTPOEHUS
MaTepuu U GyHIAMEHTAIbHBIX 3aKOHOB (PU3UKH;

¢ hopMUpOBaHUE YMEHHUH OOBSICHATH SIBICHUS C UCIIOJIb30BaHUEM (DM3NYECKUX 3HAHUN
¥ HayYHBIX JIOKa3aTeJIbCTB;

¢ hopMUpOBaHHE TIPEICTABICHUI O PO QU3UKU ISl Pa3BUTHS APYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHH.

JlocTmkeHne ATHX Iiesiell o0ecrieurnBaeTcsl peuieHueM CIeIyIoUX 3ajad B Ipolecce
u3yueHus Kypca (U3MKU Ha ypOBHE CpeHero oouiero o0pa3oBaHus:

¢ IproOpeTeHNe CUCTEMBI 3HaHUH 00 0OUIMX (U3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHsIX, BKJIIOYAs MEXaHMKY, MOJIEKYJISApPHYIO (HU3UKY, 3JEKTPOJUHAMUKY, KBAaHTOBYIO
(GU3UKY U IIEMEHTHI aCTPOPHU3UKH;
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e bopMHupOBaHHE YMEHUN NPHUMEHATh TEOPETUYECKHE 3HAHUS M1 OOBSICHEHUS
(bu3NYECKUX SBICHUHN B MPUPOAE U AJIS MPUHATHS MPAKTUUECKUX PEIICHUN B TIOBCETHEBHOM
KHU3HU;

® OCBOCHHE CIIOCOOOB pEIIEHHUS pPA3NIUYHBIX 3aJad C SBHO 3aJaHHON (pu3mueckon
MOJIETIbIO, 3aJla4, IMOJPa3yMEBAIOIIMX CaMOCTOSTENIbHOE CO3/1aHue (PU3NYECKOW MOeNH,
aZIeKBATHOM YCIIOBUSIM 3aJ1auu;

¢ MOHMMaHNUEe (HU3MUYECKUX OCHOB W MPUHIUIOB JIEHCTBUS TEXHUYECKHX YCTPOWUCTB U
TEXHOJIOTHYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYXKAIOIIYIO CPEY;

® OBJIAJICHUE METOJaMHU CaMOCTOSITEIbHOTO TUIAHUPOBAHUS M TIPOBEACHUS (U3UIECKUX
HKCIIEPUMEHTOB, aHalN3a M WHTEpIpeTanuu HWH(OPMALUU, OINpEAeTeHHS TOCTOBEPHOCTH
MOJTy4YEHHOTO PEe3yJIbTaTa;

® CO3/IaHM€ YCJIOBUU ISl pa3BUTHsI YMEHUN NMPOEKTHO-UCCIIE0BATEIBCKOM, TBOPUECKOU
JESTEIIbHOCTH.

Ha m3ydenue ¢usukm (06a30BBIH ypOBEHB) HA YPOBHE CPEIHEr0 OOIIEro 0Opa3oBaHM
otBoauTcs 136 yacoB: B 10 kiracce — 68 yacoB (2 yaca B Henento), B 11 kimacce — 68 yacos (2
gaca B HEJICIIO).

[Ipennaraemslii B mporpamMMe 1o (usMkKe nepeueHb Jab0paTOpHBIX M MPAKTHUYECKUX
paboT SBISETCS PEKOMEHIOBAHHBIM, YUYUTENb JIENAaeT BBIOOP MPOBEICHUS J1a00paTOPHBIX
paboT U OMBITOB C YUETOM HHIWBUYATbHBIX OCOOCHHOCTEH 00YyJaroIInXCsl.

COAEPKAHUE OBYUYEHUSA

10 KJIACC

Paznea 1. ®Pusuka U MeTOIbI HAYYHOI0 MIO3HAHUS

®uznka — Hayka o npupone. Hayunele MeTonbl MO3HAHUS OKpY’Karomero Mupa. Pois
HKCIEPUMEHTA M TEOPHH B IPOIIecce MO3HAHUS TPUPOJIbl. DKCIIEPUMEHT B (DU3UKE.

MonenupoBanue pu3nyecKux siBIeHUN U mpoueccoB. Hayunble runotessl. @usnyeckue
3aKOHBI ¥ TeOpHH. | paHUIIBI MPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB. [IpHHIIUIT COOTBETCTBHUSL.

Ponp u mecrto ¢usuku B (HopMHpPOBaHHM COBPEMEHHOM HAydyHOM KapTHHBI MHpa, B
IIPAKTHYECKOM NEATEIbHOCTH JIIOIEH.

Jlemoncmpayuu

AHanoroBsle 1 HU(POBbIE U3MEPUTENIbHBIE TIPUOOPHI, KOMIBIOTEPHBIE TATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe nBrKeHHE. OTHOCHTEIBHOCTH MEXAHHYECKOro IBHKeHUs. Cucrema
orcuéra. Tpaekropus.

Ilepemerienune, ckopocTh (CpeaHsss CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOpEHHE
MaTepUaibHON TOUKH, UX MPOEKIMHU Ha OCH CUCTEMBI KoopanHaT. ClI0KEeHHE NTEpEMEILIEHUIN 1
CJI0’)KEHUE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOJIMHENHHOE IBUKEeHUE. ['paduku 3aBUCUMOCTH
KOOpPJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMELICHNAS MaTEPUAIILHON TOYKH OT BPEMEHH.

CBobOogHOe mazieHne. Y CKopeHne CBOOOHOTO TaICHUS.

KpuBonuueiinoe nBuxeHue. J[BUKEHHE MaTepUAIbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOW II0 MOZYJIXO CKOPOCTBIO. YTIJIOBasi CKOpPOCTb, JIMHEHHas CKOpocTh. Ilepuon u
yactoTa oOpauieHus. LleHTpocTpeMHUTeIbHOE YCKOPEHHE.

TexHuyeckue ycTpoiicTBa M MNPAKTUYECKOE IPUMEHEHUE: CIIMJIOMETP, IBHKECHHE
CHaps10B, LICTIHBIC U PEMEHHBIE TIEPEJayH.

Jlemoncmpayuu

Monens cucTeMbl OTCUETA, MIUTFOCTPALUS KUHEMAaTHYECKUX XapAKTEPUCTUK JIBHKEHUS.

[TpeoOpazoBanue IBUKEHUN C UCIIOIB30BAHUEM IPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO31yXe U B pa3peKECHHOM IIPOCTPAHCTBE.

Habmronenue nBuxeHus Tena, OpOIEHHOTO MO YIIOM K TOPU30HTY U TOPU30HTAIBHO.



W3mepenune yckopeHust CBOOOIHOTO MaICHUSI.

Hamnpasnenue ckopocTy npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuu sxcnepumenm, nabopamopmsvie pabomul

N3yueHne HepaBHOMEPHOTO IBMXKEHHUS C 1I€JIbIO ONPEEICHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOLIEHMS — MEXAY  IyTSAMH, [POHIACHHBIMM  TEJIOM  3a
IIOCJIEIOBATEIbHBIE PAaBHBIE INMPOMEXKYTKM BPEMEHM IPH PABHOYCKOPEHHOM JIBJKEHHH C
Ha4aJIbHOU CKOPOCTBIO, PABHOM HYIIIO.

N3ydeHue qBUKEHUS MapUKa B BI3KOM KUIKOCTH.

W3yuenue nBMKEHUS Tea, OPOLIEHHOTO FOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuaiun otHocurenbHOCTH ['aymuies. IlepBeiit 3akoH Hprorona. MHepumanbHbie
CHUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepnosunmu cuia. Bropoit 3akon HproToHa s
MaTepHaIbHON TOUKHU. TpeTuii 3akoH Hbl0TOHA [T MaTepuaibHbIX TOYEK.

3akoH BceMHupHOTo TsaroreHus. Cuna tsxectu. IlepBas kocMuueckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buasl TpeHus (mokosi, CKoibxeHusi, kaueHus). Cuna Tpenus. Cyxoe TpeHue.
Cuna TpeHHs CKOJIbXKEHUS U cuina TpeHuss mnokod. Koaddumment tpenus. Cuna
CONPOTHUBIICHUS MPU ABUKEHUU TeJA B )KUJIKOCTU WJIU Ta3e.

[ToctynaTenbHoe U BpamaTteabHOE ABMXKEHHE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CWIIBI OTHOCUTENIBHO OCH BpauleHud. Ilnedo cwuibl. YcimoBus paBHOBecUs
TBEPAOIO TeJIA.

TexHuyeckue yCTpOHCTBA M IMPAKTUYECKOE IPUMEHEHUWE: MOJIIMIHUKH, ABUKCHHE
HCKYCCTBEHHBIX CITyTHHKOB.

Llemoncmpayuu

SIBrieHNE MHEPUWH.

CpaBHeHHE Macc B3aMMOJEHCTBYIOIUX TEI.

Bropoii 3akoH HeroTOHA.

N3mepenue cui.

CrnoxeHnue cui.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT Ae(opMariuu.

HesecomocTs. Bec Tena nmpu yCKOpEHHOM MOIbEME U AJCHUH.

CpaBHEHHE CUJI TPEHUS TMOKOSI, KAYEHHSI U CKOJIbKEHUSI.

YcnoBus paBHOBecUs TBEPAOTro Tesla. Buibl paBHOBECHSI.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3yuenune nBuxeHns Opycka Mo HaKJIOHHOM TUIOCKOCTH.

HccenenoBanue 3aBUCUMOCTHU CWJI YIIPYTOCTH, BO3HUKAIOIIUX B IIPYKUHE U PE3UHOBOM
obpasrie, oT ux aedopmaIuu.

HccenenoBanue ycinoBuil paBHOBECUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPAILECHUS.

Tema 3. 3akoHnwl coxpanenus 6 Mexanuke

NmMnynsc MaTtepuanbHOM TOYKH (T€Ja), CACTEMBI MAaTEPUATIbHBIX TOUEK. MIMITyIbC CHITBI
Y U3MEHEHHUE UMITYJIbCA TeJa. 3aKOH COXPAaHECHUs UMITyJIbca. PeakTUBHOE IBMKEHUE.

PaGora cuiibl. MOIIHOCTH CHITBL.

Kunerndeckast sHeprusi MaTepraibHONM TOYKH. TeopeMa 00 M3MEHEHHH KWHETUYECKOU
OHEPIUH.

[TorennmanpHass »Heprusa. [loTeHnuManpHas d3HEPrus ynpyro AehOpMHPOBAHHON
npyxuHsbl. [loTeHInanbpHas 3Heprus Teaa BOIM3H MOBEPXHOCTH 3EMITH.

[loTenuuanbHble ¥ HEMOTEHIMAIbHbIE CUIbl. CBS3b pabOThl HEMOTEHLUATIBHBIX CHJ C
W3MEHEHUEM MEXaHUYECKONH DSHEPIruu CHUCTEMBl Tell. 3aKOH COXpPAaHEHHs MEXaHMYECKON
SHEPIUH.

Yipyrue u Heynpyrue CTOJIKHOBEHMUS.
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TexHuuecKue yCTpOMUCTBA U IPAKTUYECKOE IPUMEHEHHE: BOAOMET, KONED, MPYKUHHBII
IIUCTOJIET, JBUKCHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMILYJIbCA.

PeakTuBHOE 1BMKEHUE.

[lepexon moTeHUMATbHON YHEPTHH B KHHETUYECKYIO M 0OpaTHO.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

N3ydyenne abCONIOTHO HEYNPYyroro yaapa C MOMOIIBIO JBYX OJMHAKOBBIX HUTSIHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOThl CUJIBI C U3MEHEHHMEM MEXAaHWYECKOW HEpruu Teja Ha
IIPUMEPE PACTHKEHUS PE3UHOBOIO KIyTa.

Pasznea 3. Moseky/sipHasi pM3MKa ¥ TEPMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHbBIE TIOJIO)KEHUS MOJIEKYJISIPHO-KMHETUYECKOH TEOPUHM M HMX  OIBITHOE
ob0ocHoBaHue. bpoyHoBckoe aBwxkenue. uddysusa. Xapakrep ABMKEHHUS U B3aUMOJIeHCTBUS
yacTHll BemiecTBa. MoJiean CTPOEHMs Ta30B, XKUAKOCTEH M TBEPABIX TNl U OObICHEHHE
CBOICTB BEIIECTBA Ha OCHOBE 3TUX Mozened. Macca u pasMepsl Mosiekyn. KommdecTtsBo
BemiecTBa. [locrosaHas ABorajpo.

TeruoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHUHETHUYECKON TEOpUH
ueanbHOro rasza. AOCOJIOTHAs TemIrepaTypa Kak Mepa CpelHed KHHETHYECKOW sHepruu
TEIJIOBOrO JABMXKEeHUs vacTul rasa. lllkama rtemmeparyp KeneBunHa. ['a30BbIE 3aKOHBI.
YpaBuenne Menpaeneea—Knanelipona. 3akoH JlanpToHa. M30mpornecchl B H€albHOM Tas3e ¢
MOCTOSTHHBIM ~ KOJIMYECTBOM  BemlecTBa. ['paduyeckoe MpeicTaBlI€HUE H30IMPOLIECCOB:
u30TepMa, U30xopa, n3obapa.

TexHuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbITB, JOKAa3bIBAIOIIME HUCKPETHOE CTPOCHHME BeIIecTBa, (QoTorpaduu MoOJIeKys
OPraHUYECKUX COCIUHECHUM.

OnbIThl 10 U Py3un KUAKOCTEN U ra30B.

Mozens 6pOyHOBCKOTO JIBUKECHUSI.

Mogens onbiTa lllTepHa.

OnbIThI, JOKa3bIBAIOIIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHUS.

Mopaenb, HUTFOCTpUPYIOIIAs IPUPOY TABJICHHS ra3a Ha CTEHKHU COCY/a.

OnbIThI, HUTIOCTPUPYIOLIME YPAaBHEHUE COCTOSIHUS MI€aIbHOIO ra3a, U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenre mMacchl BO3AyXa B KIACCHOW KOMHATE€ Ha OCHOBE HM3MEpPEHUU 00BEMa
KOMHATBI, 1aBJICHUS U TEMIIEPATypbl BO3AyXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy IIapaMETPAMU COCTOSIHUS PA3PEKEHHOIO rasa.

Tema 2. Ocnoebt mepmoounHamuku

TepmoauHaMuueckas cucremMa. BHYTpeHHss SHEprusi TEpMOJAUHAMHUYECKON CUCTEMBI U
cnocoObl €€ wu3MeHeHus. KomuuecTBOo TemnoTel M pabora. BHYTpeHHss sHeprus
OJHOATOMHOI'0 HJEaJIbHOr0 rasa. Buasl Temuonepenayu: TEIIONPOBOAHOCTb, KOHBEKIIMS,
U3IIydeHHe. Y JelbHas TEIUNIOEMKOCTD BelecTBa. KOIM4ecTBO TEIIOTHI U TEILIONEpeaaye.

[Tonsatue 06 agmabatHoM mpornecce. llepBelii 3akoH TepMmoauHAaMUKH. [IpuMeneHue
IIEpBOT0 3aKOHAa TEPMOJMHAMUKU K u3ompoueccaM. ['paduueckas mHTeprperanus padoThl
rasa.

Bropoii 3akon TepmonuHamMuku. HeoOpaTUMOCTE IPOIIECCOB B MPUPO/IC.

TernoBeie Mamumubl. IlpuHiunel neiictBus TemnoBbiX MamuH. [IpeoOpazoBanus
SHEpPIUU B TEIUIOBBIX MamMHax. Koa¢dduuueHt nosie3Horo AEWCTBUS TEIJIOBOM MAaIlMHBL.
[Mukn Kapuo u ero kodpduIMEHT NOJE3HOr0 ACHCTBHS. DKOJOTHYECKHE MPOOIEMBI
TEIUIODHEPTETUKHU.



TexHuueckue ycTpoilcTBa M IPaKTUUYECKOE NPUMEHEHHWE: JBUTAaTelb BHYTPEHHErO
Cropanus, ObITOBON XOJOIMIbHUK, KOHTUITUOHED.

Jlemoncmpayuu

V3meHeHne BHYTpEHHEH 2HEpPruM Teja MPU COBEPIICHHH PaOOThI: BBUIET MPOOKU U3
OyTBUIKHM TIOZ ACWCTBHEM C)KAaTOrO BO3[yXa, HarpeBaHue 3(upa B JATYHHOU TpyOKe ImyTéM
TpeHUs (BUICOEMOHCTPALIHS).

V3MeHeHne BHYTpEHHEH sHepruM (TeMIepaTypsl) Tela npu Tersionepeaaye.

OmnpIT 0 agabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Mognenu mnapoBoil TypOMHBI, JBUraTellss BHYTPEHHETO CrOpaHUs, pPEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopuvie pabomol

N3mepenne yaenbHOU TEMI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoonvl

[TapooOpazoBanue u KoHjeHcanus. Mcmapenue u kuneHue. AOCONIOTHAs U
OTHOCHUTENIbHAs  BIAXHOCTb  BO3Ayxa. HacelmeHHbl  map.  YaenpHas — Terwiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPbI KUTIEHUSI OT J1aBJICHUSI.

Teépnoe Tteno. Kpucramnmmueckue u amopdHble Tena. AHHU30TPONHUS CBOICTB
kpuctayioB.  Kungkue — kpuctamnel.  CoBpeMeHHble  Marepuanbl.  [lnaBnenume  u
KpHUCTaIM3alys. Y ieiabHas Ternsora miasienus. Cyomumanus.

YpaBHEHUE TEIJIOBOTO OalaHca.

TexHuyeckue ycTpoiicTBa M IPAKTHYECKOE MPUMEHEHHME: TUIPOMETP M IICUXPOMETD,
KaJIOpUMETpP, TEXHOJOTUMU TOJY4YEHHUsS] COBPEMEHHBIX MaTepuajlioB, B TOM YHCIE
HAaHOMAaTEpPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBHIIICHHBIX [1APOB.

Kunenve npy moHM>KEHHOM J1aBJICHUH.

CriocoObl U3MepEeHHUs BIaKHOCTH.

Habunroienne HarpeBaHus U MJIaBIE€HUS KPUCTAITIMYECKOTO BELIECTBA.

JleMOHCTpanys KpUCTaJlIoB.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

W3mepenne OTHOCUTEIBHON BIa)KHOCTH BO3/1yXa.

Pa3znen 4. DiekTpoanHamMuka

Tema 1. Inekmpocmamuka

OnexTpuzanus Ted. ODJEKTpUYecKuil 3apsn. JIBa BuAa dIEKTPUYECKUX 3apsIIOB.
ITpoBOAHMKY, TUAIEKTPUKU U TIOTYTIPOBOIHUKU. 3aKOH COXPAHEHHUS AIEKTPUIECKOTO 3aps/a.

Bzaumoneiicteue 3apsigoB. 3akoH Kymona. ToueuyHbI  3JI€KTpUYECKH  3apsjl.
Onexkrpuueckoe noje. Hanpsx€HHOCTh aniekTpuueckoro mnousid. IlpuHuun cyneprnosunuun
ANEKTPUYECKUX MOJeH. JINHUK HANPSKEHHOCTHU 3JIEKTPUUECKOTO MOJIS.

PaGora cun osnekrpoctaruueckoro mona. [loTeHmnman. Pa3HOCTh MOTEHIMAOB.
[IpoBomHMKM W  AMDJIEKTPUKM B 3JIEKTPOCTATHUECKOM  moje. Jludmekrpuueckas
IIPOHULIAEMOCTb.

DnekTpoéMKkocTh. KoHaeHcaTop. DIEKTPOEMKOCTh TUIOCKOIO0 KOHAEHCATOpa. DHEPrUst
3apsHKEHHOT0 KOHAEHCATOopa.

TexHnueckue ycTpoucTBa M MPAKTHUYECKOE MPUMEHEHHUE: HIEKTPOCKOIL, JJIEKTPOMETD,
AJIEKTPOCTATUYECKAs 3aIUTa, 3a3€MJICHUE IEKTPOIPUOOPOB, KOHIACHCATOP, KOMPOBAIbHBIH
amnrmapar, CTpyHHbINA PUHTEP.

Jlemoncmpayuu

Y CTpoiCTBO M MPUHIUIT JEHCTBUS AJIEKTPOMETPA.

B3anMozeicTBue HadIEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE NOJIE 3aPSIKEHHBIX TEll.

IIpoBOAHMKY B 3JIEKTPOCTATUUECKOM HIOJIE.

DneKkTpocTaTH4eCKas 3allnTa.



JIM3IIEKTPUKY B 3JIEKTPOCTATUUECKOM TIOJIE.

3aBUCHMOCTh AJIEKTPOEMKOCTH IUIOCKOI'O KOHJIEHCAaTopa OT IUIOWAAW IUIACTHH,
PACCTOSIHUSL MEXAY HUMH U JTUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEeHHOT0 KOHJEHCATOpA.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit anekmpuyeckuit mox. Toku 6 paziuunvix cpeoax

DNeKTpUYeCKUi TOK. YCJIOBHS CYIIECTBOBAHUS 3JIEKTPUUYECKOTO TOKA. VcTouHuKH
toka. Cuia Toka. ITocTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 115 yyacTka LETu.

DNeKTpUUYECKOE COIIPOTHUBJIICHUE. Y nensHoe CONPOTHUBIICHUE BELIECTBA.
ITocnenoBarenpHOE, MapauIeIbHOE, CMENIAHHOE COSUHEHUE IIPOBOJHUKOB.

PaGora snextpuueckoro toka. 3akoH Jxoyns—JleHma. MOIIHOCTh 3JEKTPUUYECKOTO
TOKA.

DNEeKTpOABMKYIAsA CUJIA U BHYTPEHHEE CONPOTHMBIIEHHE MUCTOYHMKA TOKa. 3akoH Oma
TSI TIOJTHOM (3aMKHYTOM) 2yieKTpruueckon nernu. KopoTkoe 3aMbIkaHue.

DNEeKTpOHHAas MPOBOJAUMOCTb TBEPABIX METAJUIOB. 3aBUCHMOCTb COINPOTHUBICHHS
METaJIJIOB OT TeMrepaTypbl. CBEpXIPOBOIUMOCTb.

DneKkTpuyecKkuil TOK B Bakyyme. CBOMCTBA 3JI€KTPOHHBIX MYYKOB.

[TonynpoBonuuku. CoOCTBEHHass W NpPHUMECHAs MPOBOAMMOCThH IMOJIYIPOBOIHUKOB.
CaoticTBa p—Nn-nepexona. [lonynpoBoJHUKOBBIE IPHOOPEI.

DNeKTpUYecKuii TOK B PacTBOpax M paciuiaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAs
aucconuanys. JIEeKTPOIIn3.

OnexTpuyeckuif TOK B razax. CamMOCTOSTENbHBII M HECaMOCTOSITENbHBIN pa3ps.
Monnus. [Lnazma.

TexHUYeCKHEe YCTPONCTBA W TPAKTHYECKOE NPUMEHEHHE: aMIEPMETp, BOJBTMETP,
peocTaT, HWCTOYHHMKH TOKa, OJJIEKTpOHArpeBaTelbHbIE MPUOOPBI, 3IEKTPOOCBETUTEIHHBIE
MPUOOPBI, TEPMOMETP COMPOTHBIICHUS, BaKyYMHBIN IHOJ, TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MOJIYITPOBOJHUKOBBIN TMO/I, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIPSHKEHUSL.

3aBUCUMOCTh COTPOTHUBJICHHS ITWIMHAPUYECKUX MPOBOJIHUKOB OT JJIMHBI, TLJIOMIATN
MONEPEUHOI0 CEYEHUsI U MaTepHuaa.

CMmeniaHHO€ COeJUHEHHE TPOBOJHUKOB.

[IpsiMmoe u3mepeHue 3MeKTpoABMKYIEH cuiibl. KopoTkoe 3aMblkaHKe TalbBAaHUYECKOTO
AJIEMEHTA U OLIEHKAa BHYTPEHHETO COMPOTHUBIICHUS.

3aBUCHUMOCTb CONIPOTUBIICHUS METAJJIOB OT TEMIIEPATypHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoli pa3psg U IPOBOAUMMOCTb BO3AYXa.

OnHOCTOPOHHSIS IPOBOJAUMOCTD IHOJA.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

N3yueHne cMemaHHOTO COETMHEHMS PE3UCTOPOB.

N3mepenne HSIEKTPOABMKYIIEH CUIBI HCTOYHHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBIICHUS.

HaGmonenue anekrpomnusa.

MesknpeamMeTHble CBSA3H

Nzyuenne kypca ¢usuku 6a30Boro ypoBHs B 10 Kiiacce OCYIIECTBISCTCS C YYETOM
COJIepKaTeNNbHBIX MEXIIPEAMETHBIX CBsSI3€d C KypcaMH MaTeMaTUK{, OHOJOTMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvle nonamusi, CBsI3aHHbIE C M3yYEHHUEM METOJOB HAYyYHOTO IMO3HAHUS:
SIBIICHUE, HAy4YHBIA ()akT, rumoresa, (uU3NYecKas BEIWYMHA, 3aKOH, TEOpHUs, HAOIIOJACHHE,
SKCIIEPUMEHT, MOACIIMPOBAHUE, MOJIEIb, U3MEPEHHE.



Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, muHeiiHas ¢QyHkuus, napaboia,
runep0osa, UX rpauKu U CBOICTBA, TPUTOHOMETpPUUYECKHE (YHKIMH: CHHYC, KOCHHYC,
TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPBI U UX MTPOEKIIMH Ha
OCH KOOPJIMHAT, CJI0’KEHHE BEKTOPOB.

Buonoeusn: MexaHmdeckoe JBHKCHHWE B OJKHBOM mpupone, auddysus, ocMoc,
TEIUIOOOMEH JKMBBIX OPraHuW3MOB (BHJABI TEIUIONEpENaud, TEIJIOBOE paBHOBECHE),
AIIEKTPUYECKUE SBJICHUS B )KUBOU IIPUPOJIE.

Xumus: JHACKPETHOE CTPOCHUE BEILIECTBA, CTPOEHHE aTOMOB U MOJIEKYJ, MOJb
BELIECTBA, MOJISIpHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TeEJ, >KUIKOCTEM M Tra3oB,
AIIEKTPUYECKHE CBOWCTBA METAIIJIOB, AJIEKTPOJIMTHYECKAs IUCCOIMALINS, TaJIbBaHUKA.

T'eoepaghus: B1a)XHOCTB BO3]lyXa, BETPbI, OapoMeTp, TEPMOMETD.

Texnonoeus: peodpazoBaHUE ABHKEHUM C UCIOIb30BAHUEM MEXAHU3MOB, YUET TPEHUS
B T€XHUKE, MOJUIMITHUKH, UCTIOIb30BaHUE 3aKOHA COXPAaHEHMs UMITYJIbCa B TEXHUKE (pakeTa,
BOJOMET W Jpyrue), JBUTATEeNb BHYTPEHHErO CropaHus, MapoBas TypOuWHa, OBITOBOI
XOJOJWIBHUK, KOHJUIMOHEP, TEXHOJIOTUH IOJIyYEHHs COBPEMEHHBIX MAaT€pUalIoB, B TOM
YlyclI€ HAaHOMAaTEepHallOB, M HAHOTEXHOJOIHMH, J3JIEKTPOCTAaTHYECKas 3alluTa, 3a3eMIICHHE
AJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM NpUHTEp, SJIEKTpPOHArpeBaTesbHbIE MPHUOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHIL, TAJIbBAHUKA.

11 KJIACC

Paznen 4. DiekTpoaAMHAMHUKA

Tema 3. Maznummnoe none. I1eKmpomMazHUMHAA UHOYKUUA

IToctosiHHBIE MarHuUThHl. B3anmmoneicTBHE MOCTOSHHBIX MAarHuTOB. MarHuTHoe moie.
Bekrtop MarHuTHOM wWHAYKUWH. [IpuHOWN Cynepno3suuMy MAarHUTHBIX nojed. JInHumn
MarHMTHON MHAYKIMHU. KapTuHa JIMHNUN MarHUTHOW MHIYKIMU 1101l IOCTOSIHHBIX MarHUTOB.

MaruurtHoe nosie nNpoBoJHUKA ¢ TOKOM. KapTuHa JTUHUI MHIYKIMU MarHUTHOTO MOJIS
JUIMHHOTO TNIPSIMOTO NPOBOJHUKA U 3aMKHYTOT'O KOJIBLIEBOTO IPOBOJHUKA, KAaTYIIKU C TOKOM.
OmneiT Opcrena. BzanmoeiicTBre MpOBOTHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HalIPaBJICHUE.

Cuna Jlopenma, e€ Moaynbp W HampaBjieHue. JIBWKeHWe 3apsHKeHHOW YacTHIBI B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl JlopeHna.

SIBneHue HIIEKTPOMarHuTHOM WHAYKIMH. [IOTOK BEKTOpa MAarHUTHOM WMHIYKIHH.
OneKTpoABMKYLIas CUJIa MHAYKLINHU. 3aKOH 3JIEKTPOMAarHUTHON uHAyKunu Papazes.

BuxpeBoe siexTpuueckoe moje. DNEKTPOABIKYIAs CUila MHAYKIMHA B IPOBOJHMKE,
JBUKYILIEMCS IOCTYNATEIbHO B OTHOPOAHOM MarHUTHOM II0JIE.

[IpaBuno Jlenua.

NHayKTUBHOCTS. SIBIEHNE CAMOMHAYKLINU. DIEKTPOABIIKYILAsL CHUIa CAMOMHAYKIIHH.

OHeprus MarHUTHOTO T10JIS1 KATYIIKH C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

TexHuyeckue ycTpoWcTBa M IPAKTUYECKOE INPUMEHEHHUE: ITOCTOSHHBIE MAarHHTHI,
AIIEKTPOMArHUTHI, 3JIEKTPOJBUTrATENb, YCKOPUTEIN 3JIEMEHTApHbIX YacTHL, WHAYKLHOHHAs
neyb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJI0HEHUE 3JIEKTPOHHOTO Iy4YKa MAarHUTHBIM IIOJIEM.

JIuHMM MHIYKIMY MarHUTHOTO MOJIA.

B3anmMozeincTeue 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amrnepa.

JenctBue cuisl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBneHHE ANEKTPOMArHUTHOW NHIYKIIMH.

IIpaBuio JleHna.
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3aBUCUMOCTb  3JIEKTPOABMXKYIIEH CHJIBI HHAYKIMM OT CKOPOCTH HM3MEHEHMS
MarHUTHOT'O MOTOKA.

SIBiIeHME CAMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomuol

N3ydyeHre MarHUTHOTO TOJISl KaTYILIKU C TOKOM.

HccnenoBanue 1eiCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBIEHUS DJIEKTPOMArHUTHOW MHAYKIIHH.

Pazgea 5. Kosedanus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMaZHUMHbIE KO1€DAHUS

Koneb6arenbnast cuctema. CBOOOIHBIE MexaHWYECKHME KojebaHus. ['apMoHUYECcKue
konebanus. [lepuon, uactora, ammauTyga u ¢aza konebOanuil. [IpyKUHHBIH MasSTHHK.
Matemaruueckuil MasTHUK. Y paBHEHUE rapMOHUUYECKUX Kojebanuil. [IpeBpaienue sHeprun
IIPY TAPMOHUYECKHUX KOIeOaHUSIX.

Koneb6arenbupiii koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHWS B HJI€ATILHOM
KOJIeOATeIbHOM KOHType. AHAJOIMS MEXAy MEXaHHMYECKUMH M  3JEKTPOMAarHUTHBIMU
konebanusmu. ®opmyna TomcoHa. 3aKOH COXpaHEHUs PHEPTHH B UJI€ATBHOM K0JIe0aTeIbHOM
KOHTYPE.

[IpencraBnenne o 3aTyxalwomMx KojieOaHUAX. BBIHYXIEHHBIE MEXaHUYECKHE
Kosiebanus. Pesonanc. BeIHyXIeHHbIE 3JI€KTPOMAarHUTHbIE KOJIeOaHusl.

[Tepemennslit Tok. CHHYCOMIabHBINA EPEMEHHBIN TOK. MOIIIHOCTh TEPEMEHHOTO TOKA.
AMIITUTYHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIbI TOKA M HATIPSIKECHMSL.

Tpancdopmarop. IIpousBoacTBo, mepegavya u MOTPEOICHUE SIEKTPUICCKON IHEPTHUU.
OKOJIOTUYECKHE PHUCKH IPU TNPOU3BOACTBE 3JEKTpodHepruu. KynbTypa HCIOnb30BaHUS
AJIEKTPOAHEPTUU B MOBCEIHEBHOM KU3HH.

TexHuueckue yCTpoOHCTBA M NPAKTHUUECKOE INPUMEHEHHE: 3JIEKTPUYECKUN 3BOHOK,
reHepaTop NePEMEHHOr0 TOKa, JINHUU 3JIEKTpoIepeaay.

Llemoncmpayuu

UccnenoBanne  mapamMeTpoB  KojeOaTelabHOW  cUCTEeMBbl  (NMPYXUHHBIA WU
MaTeMaTHYECKUN MasTHUK).

HaGmonenue 3aryxaronmx Kojie0aHui.

HccnenoBanmne cBOWCTB BEIHYXKICHHBIX KOJIeOaHUH.

Ha6mronenue pesonanca.

CB00OIHBIE JIEKTPOMArHUTHBIE KOJIEOaHMS.

OciorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKAa W HANpsDKEHHsT OT BPEMEHH) JUIs
AJIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc nmpu nmociie10BaTeaIbHOM COSAMHEHUN PE3UCTOPA, KATYIIKA HHIYKTUBHOCTH U
KOHJIEHCATopa.

Mopenb TuHUYN ANIEKTPOIIepeaauH.

Yuenuueckuu sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanne 3aBUCHUMOCTH TEpHOJa MajblXx KojeOaHUN rpy3a Ha HUTU OT JUIMHBI
HUTH U Macchl rpysa.

HccnenoBanue mEpeMEHHOrO0 TOKa B LENM W3 IOCIENOBATEIBHO COEAMHEHHBIX
KOH/IEHCATOpa, KaTyLIKH U PEe3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpomMazZHumHbsle 60IHbL

MexaHnueckue  BOJIHBL,  ycinoBusl — pacnpocTpaHeHus.  Ilepumon.  Ckopocth
pacnpocTpaHeHHs U JuiHA BOHBI. [lomepeunsie U mpoaosiabHbie BOJIHBL. WHTepdepeHus u
TUGPAKIUST MEXaHUIECKIX BOJIH.

3Byk. CKopocCTh 3ByKa. [ poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEKTPOMarHUTHBIE BOJIHBI. Y CJIOBMSI U3JIy4EHUS 3JEKTPOMArHUTHBIX BOJIH. B3anMHas
opueHTanus BekTopoB E, B, V B anexTpomaruutHoil BonHe. CBOICTBAa AJIEKTPOMArHUTHBIX
BOJIH: OTpPakKeHUE, MpeJIOMIICHHE, Hojsipusanus, audpakius, uHTepdepeHnns. CKopocTh
AJIEKTPOMATHUTHBIX BOJIH.
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[Ixana 31eKTpOMarHUTHBIX BOJH. IIpMeHeHne 37€KTPOMarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIUIIBI paIuOCBA3U U TeJIEBUACHUS. Pagnonokanus.

DJNEKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAIOIIEH CPEJIbl.

TexHuueckue ycTpoiicTBa U NMPaKTUUECKOE NPUMEHEHUE: MY3bIKaJIbHble HHCTPYMEHTHI,
yIbTPa3ByKOBasi TUAarHOCTHKA B TEXHUKE M MEAMIIMHE, pajap, PaJIuONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO0pa3oBaHue U pacpoCTpaHEHHUE MOMEPEYHbIX U MPOJOIBHBIX BOJIH.

Konebmtomnieecs Te10 Kak MICTOUHUK 3BYKa.

HabmtoneHue oTpakeHus ¥ MpeaoMIIeHUs MEXaHMUECKUX BOJIH.

Ha6umonenue nnrepdepeHny u 1uppakiiuy MEXaHM4eCKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGumtoieHne cBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJOW M YacTOTOM
KoJIeOaHuH.

HccnenoBanne CBOMCTB 2JIEKTPOMAarHUTHBIX BOJIH: OTpPa)XX€HHE, MpPeOMIICHUE,
noJsipu3aus, Tudpakuus, UHTephepeHIus.

Tema 3. Onmuka

I'eomerpuueckass onrtuka. IIpsMosnHENHOE paclpoCcTpaHEHHE CBETa B OJHOPOIHOMN
cpene. JIyd cBeta. ToueuHbIii HICTOYHUK CBETA.

Otpaxxenue cBeTa. 3aKOHBI OTpakeHUs cBera. IlocTpoeHne M300pakeHU B IIOCKOM
3epKaje.

[Ipenominenue cBera. 3aKoHBI MpeNOMIICHHS CBeTa. AOCOJIOTHBIM MoOKa3areib
npenomiieHus. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbId yros MOJHOrO BHYTPEHHETO
OTpaKECHHUS.

Hucnepcus cseta. CroxkHbIi cocTaB Oenoro cBera. LIBer.

CoOupatome W paccewBaromue JUH3bL. ToHKas nuH3a. POKyCHOE paccTOsSHUE U
onThyeckas cujga TOHKOM JuH3bL. [locTpoenne wu3o00pakeHUid B COOUpPAOIIUX U
pacceuBaromux JnH3ax. @opmyna TOHKOM JUH3bI. Y BEIUYEHNUE, 1aBAEMOE JIMH30M.

[Ipenensr TPUMEHUMOCTH TEOMETPUUYECKOUN ONTHKH.

BonnoBast ontuka. MHTepdepenuus ceta. KorepeHTHble HCTOYHHUKH. Y CIIOBHS
HAOJIOJIEHUS MaKCUMyMOB U MHHHUMYMOB B UHTEp(EPEHIMOHHOM KapTUHE OT JABYX
CUH(]A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakaust cBera. [udpakuumonHas pemérka. YciaoBue HAOMIOIEHUS TJIaBHBIX
MaKCUMYMOB IpH MaIEHUM MOHOXPOMATHYECKOTO CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

Texuuueckue ycTpoilcTBa M NpakTHYECKOE NMPUMEHEHHE: OYKH, Jyna, (oToammapar,
IPOEKIMOHHBIN anmapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs ONTHKA, IU(PaKIHUOHHAs
peleTKa, IOIIPOUL.

Jlemoncmpayuu

[IpsimMonuHEHOE pacnpoCTpaHEHUE, OTPaKEHUE M IpejomiieHHe cBera. OnTudecKue
PUOOPHI.

ITonHoe BHyTpeHHEe oTpaxeHue. Moneinb cBeToBoa.

HccnenoBanue CBOMCTB M300paKEHHM B JIMH3AX.

Monenu MUKpOCKOIIa, TEIECKOIA.

HaGmonenue natepdepeHium creTa.

Habmionenue nudpakiuu cBeTa.

HaGmronenue aucnepcun cBerta.

IlosnydyeHune cnekTpa ¢ IOMOIIBIO IPU3MBI.

[TomyyeHue cniekTpa ¢ HOMOIIBIO AU(PPAKIIMOHHON PEIIETKH.

HabnroneHnue nmonspusaiuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
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N3mepenue nokasaresns NpeaoMIICHHUs CTEKIIA.

HccnenoBanune cBONCTB N300pakeHU B JTMH3aX.

HaGmronenue aucnepcuu cBera.

Pa3nea 6. OcHOBBI cieHAJILHOM TEOPHH OTHOCHTEIbHOCTH

['paHuubl IPUMEHUMOCTH KJIACCHUYECKON MEXaHUKH. IIocTynaTel cienuaibHOM TEOpHUHU
OTHOCUTENIHOCTH: WHBApPUAHTHOCTh MOJIYJISI CKOPOCTHM CBE€Ta B BaKyyMe, MPUHIIUI
OTHOCHUTENIbHOCTH DUHILITEHHA.

OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMe/JIEHUE BPEMEHH U COKPALLEHUE JITUHBI.

DHeprus ¥ UMNYJIbC PEISITUBUCTCKONW YAaCTHUIBI.

CBs13b MacChl C PHEPTUEH U UMITYJIHCOM PEISITUBUCTCKOM YaCTUIIBI. DHEPTHUSI TIOKOS.

Paszpnen 7. KBanToBas pusuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

@®oronbl. ®opmyna [lnaHka cBsi3u »HEpruM (QOTOHA C €ro 4YacTOTOW. DHEprus u
UMITYJbC GOTOHA.

OtkpeiTe u wuccrnegoBanue ¢orodpdexra. Ombitel A. I'. CroneroBa. 3aKOHBI
dbotoadpdexra. VYpaBHenue OunmTediHa i dortoddpdexra. «KpacHas rpaHunan
dorosddexra.

Hasnenue ceera. Oneitel [1. H. JIeGenena.

XUMHYECKOE IEUCTBUE CBETA.

TexHu4ecKne yCTPONCTBA M MPAKTUYECKOE IMpUMEHEHHUE: (HOTOIEMEHT, (HOTONATUHUK,
conHevHas OaTapesi, CBETOUO/I.

Jlemoncmpayuu

@013 PeKT Ha YCTaHOBKE C TUHKOBOU MIACTHHOM.

HccnenoBanue 3aKkoHOB BHEITHETO (oTod(deKTa.

Ceeroauon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OnbiTel Pezepdopaa mo paccesuuro o -uactuil. [lmanerapuas
Mozenb atoMa. [loctynater bopa. M3nydyenne u noriomieHre GOTOHOB MPHU MEPEXo/ie aToMa ¢
OJIHOTO YpOBHSI 3HEpruM Ha Jpyrod. Bunel cnektpoB. CrekTp ypoBHEHW 3Hepruum aroma
BOJOpOJA.

BonHoBbIe cBolicTBa yacTull. Bonuel ae bpoitnsa. KopnycKynspHO-BOJIHOBOW JTyaau3M.

CroHTaHHOE U BBIHYKJIEHHOE U3TyUYEHUE.

TexHudeckne yCTpPOMCTBA W NPAKTUYECKOE IPUMEHEHHWE: CIEKTPaJbHbIM aHAJIN3
(ciexTpockor), na3ep, KBAHTOBBINA KOMITBIOTED.

Jlemoncmpayuu

Monens oneita Pesepdopaa.

Onpenenenre JUIMHBI BOJIHBI J1a3epa.

HabmtoneHne nuHeyaThIX CIEKTPOB U3TyYCHHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

HaGmronenue nuHedaToro crekrpa.

Tema 3. Amomnoe aopo

OKCHEPUMEHTBI,  JOKAa3bIBAIOIIME  CIOXHOCTh  CTpOeHHMs  sAnapa.  OTkpbITHE
pamuoaktuBHOCTH. OmbITel  Pesepdopma mo omnpeneneHuio cocraBa pPagHMOAKTUBHOTO
n3nydeHus. CpoiictBa anb(a-, O6era-, raMma-u3iaydeHus. BimsHue paguoakTHBHOCTH Ha
JKUBBIE€ OPTraHU3MBI.

OTtkpeiTHE TIpoTOHA M HelTpoHa. Hykmonnas monens snapa ['eitzenOepra—lBaHeHko.
3apsin saapa. MaccoBoe uncio siapa. M3otormsl.

Anbda-pacniaz. DIEKTPOHHBIM U MMO3UTPOHHBIN OeTa-pacnaj. ['amma-uznydeHue. 3akoH
paZioaKTUBHOTIO pacmaja.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.
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SAnepHble peakuuu. JleJleHUE U CUHTES sSIAEP.

Anepubiii peaktop. TepmosiaepHblii cuHTe3. [IpoOieMbl M TMEPCIEKTHBBI  SCPHOM
SHEPreTUKU. DKOJIOTUYECKUE aCIEKThI SEPHOIN SHEPTrEeTUKU.

OnemeHTapHble YacTULbl. OTKPBITHE IO3UTPOHA.

MeTo b1 Ha0JIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUL.

dyHaamMeHTaabHble B3auMoeiicTBusl. EqMHCTBO (pr3nueckoil KapTUHbBI MUpa.

TexHuyeckue ycTpoicTBa M NPAaKTHYECKOE IPUMEHEHHUE: T03UMETpP, kKamepa Buiibcona,
SIEpHBIN peakTop, aToMHasi Oomoa.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOLIUX YaCTHII.

Yuenuueckuii sxcnepumenm, n1abopamophvie pabomuol

HccnenoBanue TpekoB YacTull (110 TOTOBBIM (oTorpadusim).

Pasnea 8. DiieMeHTBI ACTPOHOMMH U ACTPO(PU3UKHU

Oranbl pa3BUTUS acTpoHOMHUHU. [IpukiagHOE W MHMPOBO33PEHUECKOE 3HAUYECHUE
ACTPOHOMHUHU.

Bun 3Bé€31H0r0 HeOa. Co3Be3nus, sipKkue 3BE3/1bl, INIAHETHI, X BUAUMOE JBHUKECHHUE.

Conneunas cucrema.

Connue. ConHeuHass akTuBHOCTb. McTtounuk sHeprum ConHua u 3BE3A. 3BE3ABI, UX
OCHOBHBIE XapaKTEPUCTHKHU. JlMarpamma «CHEKTpajbHBIA KJIacC — CBETUMOCTB». 3BE3/bI
[JIaBHOM TOCJIEI0BAaTENbHOCTH. 3aBUCHMOCTh «Macca — CBETHMMOCTBHY» ISl 3BE3/ TJIaBHOMU
NoCJeA0BaTeNbHOCTH. BHyTpeHHee cTpoeHue 3BE€34. COBpPEMEHHBIE TNPEICTABICHUSA O
MPOUCXOXKACHUH 1 3BOonK CoJTHIIA U 3BE3/T. DTaIlbl )KU3HU 3BE3I.

Mneunsiii [Tyt — Hama [Manaktuka. [lonoxxenue u npmxenue ConHua B ['amakTuke.
Tunsl ranaktuk. Paguoranaktuku u kBa3zapbl. YEpHbIE bIPHI B sipaxX rajJakTUK.

Bcenennas. Pacipenue Bceenennoil. 3akon Xa066ma. Pa3beranue ramaktuk. Teopus
Bonpmioro B3peiBa. PenukroBoe n3nyyeHue.

MacmtabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepewménnsie mpo6iieMbl aCTPOHOMUH.

Vyenuueckue nabnrooenus

HaGmronenuss HEBOOPYKEHHBIM  TJIa30M € HCIOJB30BAaHHEM  KOMIIBIOTEPHBIX
NPWIOKEHUN JUI ONpeJeNieHHs] MOJO0XKEeHUs HEOECHbIX OOBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3/11sl CeBEpHOT0 MOIyLIapus U IPKUE 3BE3IBL.

Habmonenus B teneckon Jlynsl, mianet, Miieunoro Ilytu.

Oo6o0manee NOBTOpeHue

Ponb ¢u3uku U acTpOHOMHH B SKOHOMHYECKOH, TEXHOJOTHYECKOW, COIMAILHOW H
ATHYECKON cdepax AeqaTeIbHOCTH 4YeNOBEKa, poJib U MECTO (PU3MKM M acCTPOHOMHUU B
COBPEMEHHOM Hay4YHOHl KapTHHE MHpa, pojib (Qu3HUEcCKol Teopun B (HOPMUPOBAHHU
MIPEACTABICHUN O (PU3MUECKOW KapTHHE MHpPa, MECTO (U3MYECKON KapTUHBI MUpPa B 00IIEM
PSILy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUM O IPUPOLE.

MesxknpeamMeTHble CBSA3H

Nzyuenne kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocymiecTBisieTcs ¢ yu€ToM
COJIepKaTeNbHBIX MEXIIPEJAMETHBIX CBsI3€l C KypcamMH MaTeMaTUK{, OHOJOTMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvle nouamusi, CBsI3aHHBIE C U3yYE€HUEM METOJOB HAyYHOTO IMO3HAHUS:
SBIICHUE, HAy4YHBIA (hakT, rumores3a, (uU3MUYecKas BEIWYMHA, 3aKOH, TEOpHUs, HAOIIOACHHE,
SKCIIEPUMEHT, MOACIIMPOBAHNE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: penieHue CUCTEMbl YPaBHEHUN, TPUTOHOMETpUYECKHUEe (QYHKIMU: CUHYC,
KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPBI U HX
IPOEKIMHM Ha OCH KOOPHMHAT, CI0KEHHUE BEKTOPOB, MPOU3BOHBIC 3JIEMEHTAPHBIX (DYHKITHIA,
MIPU3HAKU T0J00Us TPEYTOJIbHUKOB, OMPEIEIICHNE TUIOIIAIU TIIOCKUX (puryp u oobéma Te.
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Buonoeus: snekTpuueckue SIBICHUS B JKMBOH MpHUpOjE, KoleOaTelbHbIe TBIKEHUS B
JKUBOM NPUPOJE, ONTHUYECKHUE SIBJICHUS B XXUBOW NPUPOAE, ACHCTBHE paJMallUd Ha >KUBBIC
OpraHU3MBl.

Xumus: CTpOGHUE aTOMOB M MOJIEKYJ, KPUCTAJLIMYECKas CTPYKTypa TBEPIBIX Tel,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAUINYECKOMN pEIIETKY, CIIEKTPaJIbHbII aHaIu3.

l'eocpacpusa: MarHUTHBIE TOJIFOCA 3EMIIH, 3aJI€KH MAarHUTHBIX pyJ, (OTOCHEMKA 3eMHOMN
MIOBEPXHOCTH, IIPEICKA3aHUE 3EMIICTPACCHUM.

Texnonozus: JTMHUH JNEKTpornepeay, reHepaTop IIEPEMEHHOTO TOKa,
JJIEKTPOJBUraTelb, MHIYKLMOHHAA II€4Yb, pajap, pPaaUONpPUEMHUK, TEIEBU30p, AHTCHHA,
tenedoH, CBU-neus, npoeKIIMOHHBIH anmapar, BOJIOKOHHAs ONTUKA, COJTHEUHas OaTapes.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBbI
11O PU3UKE HA YPOBHE CPEIHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenne yuebHoro mpeamera «Dusnka» Ha ypOBHE CPEIHEro 0O0Iero oOpa3oBaHUS
(6a30BBIf  YpOBEHB) JOJDKHO OOECMEYUTh JIOCTHIKEHUE CICIYIONIUX JUIYHOCTHBIX,
METanpeMETHBIX U MPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB.

JIMUHOCTHBIE PE3YJIbTATHBI

JIndHOCTHBIE pe3yNbTaThl OCBOEHUS Y4eOHOTro npenMera « Pu3uka» JOKHBI OTPaKaTh
TOTOBHOCTb M CIIOCOOHOCTh  OOYYaIOIIUXCS  PYKOBOJCTBOBATHCS  C(HOPMHUPOBAHHOM
BHYTPEHHEH TO3UIMENH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OPHUEHTAIMH, TO3UTHUBHBIX
BHYTPEHHUX YO@XKJIEHHH, COOTBETCTBYIOIIUX TPAAUIMOHHBIM LEHHOCTSIM POCCHUICKOTO
oO11ecTBa, pacuIMpeHre KU3HEHHOTO OTbITa U OMBITA JIEATEIHLHOCTH B MPOIecce peaan3anuu
OCHOBHBIX HaIpaBJICHUN BOCITUTATEIBHON JEATEIbHOCTH, B TOM YUCJIE€ B YACTHU:

1) rpamIaHCKOr0 BOCIIUTAHMSA:

C(OPMHPOBAHHOCTh TPAXKAAHCKOM TO3MLIMU OOydaromerocs Kak axkTHUBHOTO U
OTBETCTBEHHOT'O UJIEHA POCCHICKOTO OOIIECTBA;

MPUHSITHE TPAJAUIIMOHHBIX OOIIEYETOBEUSCKUX T'YMaHUCTUYECKUX U JIEMOKPATHUECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIILHOCTh B MHTEpECax IpaKAaHCKOTO OOIIeCcTBa,
y4acTBOBaTh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3aIH;

YMEHHME B3aUMOJICHCTBOBATh C COLMAJIBHBIMM HMHCTUTYTaMHU B COOTBETCTBHM C HX
GYHKIUSAMHI 1 Ha3HAYEHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS

c(OPMHPOBAHHOCTH POCCUHCKOM TPakTaHCKON MJIEHTHYHOCTH, MAaTPUOTU3MA;

LIEHHOCTHOE OTHOLIEHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKEHHSM POCCHUHCKHUX
YUEHBIX B 0071acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHMSA:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO TIOBEJICHNUS;

CHOCOOHOCTh ~ OLIEHWBAaTh CHUTYallMi0 W OPUHUMATh OCO3HAHHBIE  pELICHHS,
OpUEHTHPYSCh Ha MOpAJIbHO-HPABCTBEHHbIE HOPMBI M ILIEHHOCTH, B TOM YHCJIE B
JIEATEIbHOCTH YYEHOTO;

OCO3HAHME JINYHOTO BKJIJa B MOCTPOSHHE YCTOMUUBOTO OYAYIIETO;

4) 3¢TEeTHYECKOT0 BOCTIMTAHMS

JCTETUYECKOE OTHOUICHHWE K MHpPY, BKIIOYas OCTETUKY HAy4HOrO TBOPYECTBA,
npucymero Gpuanveckoi HayKe;

5) Tpy10BOr0 BOCIIMTAHUS

MHTEpeC K pa3iudHbiM chepam mpodeccHoHaNbHON AESITeNbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (D)M3MKOW W TEXHWKOW, YMEHHE COBEpIIATh OCO3HAHHBIM BEIOOP Oymymiei
npodeccuu 1 peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBI;
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TOTOBHOCTB U CITIOCOOHOCTH K 00Opa30BaHUIO M CAaMOOOPa30BaHUIO B 00JIaCTH (DU3HKHU HA
HPOTSKEHUH BCEH JKU3HU;

6) 9KOJIOrNY€eCKOr0 BOCIUTAHUS:

Cc(OPMHUPOBAHHOCTh 3KOJIOIMYECKOM KYJIbTYphl, OCO3HAHHE TIJI00AJBHOIO Xapakrepa
HKOJIOTUYECKUX MPOOIIEM;

IJTAHUPOBAHUE U OCYIIECTBJIEHUE JEHCTBUI B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMUS
1esiell yCTOHYMBOTO pa3BUTHSI YEJIOBEUECTBA,

pacimpeHre OmbITa JACATEIFHOCTH HKOJIOTHYECKON HAINpaBICHHOCTH Ha OCHOBE
UMEoIIUXCcs 3HaHUH 1Mo pusuke;

7) IEHHOCTH HAYYHOT'O TIO3HAHMUS:

c(OPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuUTUS GU3NYECKOIN HAYKU;

OCO3HaHME LIEHHOCTH HAy4YHOH JAesTelIbHOCTH, I'OTOBHOCTh B IIpOLECCE H3YUYEHHUs
(U3UKN OCYIIECTBISTH MPOEKTHYIO U UCCIIEAOBATENBCKYIO NEATEIbHOCTh HHIMNBHIYa IbHO U B
rpyIme.

B mpornecce mocTmKeHHS TMYHOCTHBIX PE3YyJIbTaTOB OCBOCHUS MPOTPAMMBI 0 (hH3HKE
JUIs YpOBHS CpeIHEero ooOuero oOpa3oBaHHMs Yy OOY4YarOLIMXCS COBEPLICHCTBYETCS
AMOLIMOHAJIbHBIN UHTEJIEKT, IPEANoJararoui cOpMUPOBAHHOCTB:

CaMOCO3HaHUs, BKJIIOYAIOIIETO0 CHOCOOHOCTh MOHUMAaTh CBOE 3MOIMOHAJIBHOE
COCTOSTHUE, BUJIETh HAINpaBJICHHsI Pa3BUTHS COOCTBEHHOM ASMOLMOHAIBHON cdeprl, ObITh
yYBEpEHHBIM B ce0e;

CaMOpETYJIMPOBaHUS,  BKJIIOYAIONIETO  CAMOKOHTPOJb,  YMEHHE  NPHUHUMATH
OTBETCTBEHHOCTb 3a CBOE IOBEJCHME, CIIOCOOHOCTh AaJalTUPOBATHCS K 3MOIMOHAIBHBIM
U3MEHEHUSIM U MIPOSIBIISITH THOKOCTD, OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHBAIUM, BKJIIOYAIOIIEH CTpEMIIEHHE K JOCTIXKEHHUIO LIEJIH U yCIexy,
ONITUMH3M, HHUIIMATUBHOCTh, YMEHHE JICHCTBOBATH, HCXOS 3 CBOMX BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh AMOIMOHAIBHOE COCTOSIHUE JIPYTHX,
YYUTBIBaTH €r0 TPH OCYIICCTBICHWH OOLICHHS, CIIOCOOHOCTh K COYYBCTBHIO U
COIEPEXKHUBAHUIO;

COITMANTFHBIX HABBIKOB, BKJIFOYAIONIMX CIIOCOOHOCTh BBICTPAWBAaTh OTHOIICHHS C
JPYTUMH JIIOAbMHU, 3200THTHCS, IPOSBIISATH MHTEPEC U pa3peliaTh KOH(MIUKTHI.

METANPEJMETHBIE PE3YJIbTATHI

Ilo3naBaTenbHBbIE YHHBeEpPCAJIbHbIE YUeOHbIE 1elCTBUS

ba3oBble JJornyeckue aeiicTBUs:

CaMOCTOSITENIbHO (OPMYJIMPOBATh U aKTYaJIM3MPOBATH MPOOJIEMY, pacCMaTpuBaTh €€
BCECTOPOHHE;

OHpeIIeHHTb neiau ACATCIbHOCTH, 3aJaBaTh HapaMeTpm nu KpI/ITepI/II/I HUX OJOCTUKCHUA,

BBISBJIATh 3aKOHOMEPHOCTH M TIPOTUBOPEYMS] B paccMaTpUBaeMbIX (PH3NUECKHUX
SIBJICHUAX,

paspabaThiBaTh IUIaH pEIICHHWs NpoOieMbl ¢ Y4ETOM aHaIM3a HMEIOIIMXCSA
MaTepHaJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B AECATEIBHOCTh, OLICHHUBATh COOTBETCTBUE PE3YJbTATOB IIEJISM,
OILICHHUBAThHb pI/ICKI/I HOCHGI[CTBI/Iﬁ ACATCIIbHOCTH,

KOOPJAMHHUPOBATH M BBINMOJHATH pPadOTy B YCJIOBHUSX pPEaIbHOTO, BHPTYAJIBHOTO U
KOM6HHI/Ip0BaHHOFO B3aMMOICHCTBHS,

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

ba3oBble uccienoBareabckue AeHcTBUA.

BJIQJIETh HAYYHOW TEPMUHOJIOTHEH, KIFOUEBBIMH MOHATHAMU U METOJaMU (PU3NUeCKOn
HayKH;
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BJIAJICTh HABBIKAMH y4eOHO-MCCIIEOBATENLCKOM U MMPOEKTHON JESITEIBHOCTH B 00JIACTH
(Gu3uKu, COCOOHOCTBIO U IOTOBHOCTBIO K CaMOCTOSATEIbHOMY IOMCKY METOJOB PELICHUS
3a1a4 (PU3NYECKOTO COACPIKAHUS, TPUMEHEHHIO Pa3IMYHBIX METOAO0B O3HAHUS;

BIIAJCTh BUJAMH JEATEIBHOCTH II0 IOJYYEHUI0 HOBOI'O 3HAHUSA, €r0 MHTEPIpETaluH,
npeoOpa3oBaHUI0 M MPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CHUTyalUsX, B TOM YHCIE MpPU
CO3/ITaHUU y4EOHBIX MMPOEKTOB B 00J1aCTH (HU3UKH;

BBISBJIATh IPUYMHHO-CIIEJCTBEHHBIE CBA3M M AKTYaJU3UpOBATh 3a/ady, BBIJIBUIaTh
TUNoTe3y €€ pelleHHs, HAXOIUTh apryMEHThl JUIsl JO0Ka3aTelIbCTBA CBOUX YTBEPKACHUM,
3aJaBaTh apaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBAaTh IIOJYyYEHHBIE B XOJE pELIEHUS 3aJadd pe3yJbTaTbl, KPUTHUECKU
OLICHMBAThH UX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCJIOBUSX;

CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIEC 3a7a4ul B 00Pa30BaTEIHLHON JIEATETLHOCTH, B
TOM YMCJIE IPU U3yUEHUH (PUBHKH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh PUOOPETEHHBIH OIIBIT;

YMETb MIEPEHOCUTD 3HAHU 110 (PU3HKE B MPAKTUUYECKYIO 001aCTh )KU3HEACSITEIbHOCTH;

YMETbh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEH, IIPEUIaraTh OPUTMHAIBHbBIE TIOJXOAbI U PELICHMS,

CTaBUTb NMPOOJIEMBI U 33a4H, I0IyCKAIOIINE albTepHATUBHBIC PEILICHUS.

Padora ¢ undopmanmeii:

BJIaJIETh HaBBIKAMHM TOJMy4yeHUs HHopManuu (PU3NYECKOTO COJEp)KaHUs U3
UCTOYHUKOB  DPa3HBIX  THUIIOB, CaMOCTOSITEJIBHO  OCYIIECTBIATh  IIOMCK,  aHAJM3,
CUCTEMAaTHU3allMI0 W  HWHTEpHnpeTanuio HHGOpMalUWMU  pa3iIUYHbIX BHJIOB U  (QopM
IIPEJICTaBJICHMUS;

OLIEHHBAThH JOCTOBEPHOCTh MH(POpPMAIIHH;

UCIMOJIb30BaTh CPEJCTBA HMH(OPMAIIMOHHBIX M KOMMYHHUKAI[MOHHBIX TEXHOJIOTUH B
pEIIEHNN KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHM3AIlMOHHBIX 3a7]ad C COOJIIO/IEHHEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, PECYpcoCcOepeXeHus, TPaBOBBIX
Y 3TUYECKUX HOPM, HOPpM UH(POPMAITMOHHOMN 0€3011aCHOCTH;

co3JaBaTh TEKCTbl (PU3MYECKOTO COJCpXaHWUS B Pa3IUUHBIX (opMmaTax ¢ yd&ToM
Ha3HayeHus: WHGOpPMALMKM M LEJIEBOM ayIuTOPUH, BbIOMpas ONTUMAIbHYIO (GopMy
IIPEJICTaBICHNS U BU3YyaIU3al1H1.

KoMMyHHKaTHBHBbIE YyHUBEPCAJIbHbIE YUeOHbI€ 1eliCTBUS:

Oo0menue:

OCYIIECTBISATH OOIICHNE HA YPOKaX (PM3HKHU M BO BHEYPOUHOU IEATEIHHOCTH;

pacrno3HaBaTh MPEANOCHUTKH KOH(PIMKTHBIX CUTYAIlUH U CMATYATh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUYHO M3Jararb CBOK TOYKY 3PEHHUS C HCIIOJIb30BAHUEM SI3bIKOBBIX
CPEICTB.

CoBMecTHAS 1eATEIbHOCTD:

MMOHUMATh U UCIOJIB30BaTh MIPEUMYIIECTBA KOMaHAHOW U WHIWBUAYATHHOU PaOOTHI;

BBIOMPATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBHH C y4€TOM OOIIMX MHTEPECOB H
BO3MOKHOCTEH Ka)KJI0TO WIeHA KOJJICKTHBA,

MPUHUMATh LIETU COBMECTHON JAESTENbHOCTH, OPraHU30BBIBATH U KOOPJAWHUPOBATH
JIEUCTBUA MO €€ JOCTHUKEHUIO: COCTABJIATh IUIAH JAEHCTBUM, PACHpENEaTh POJIU C YU4ETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM PabOTHI;

OIICHMBATh KAaueCTBO CBOEr0 BKJaJa M KaXJIOr0 YYaCTHHKA KOMaHIbI B OO
pEe3yNbTaT MO Pa3padOTaHHBIM KPUTEPHSIM;

npejaraTh HOBbIE MPOEKTHI, OIIEHUBATh UAECH C MO3UIUH HOBHU3HBI, OPUTHHAIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISATh TMO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B PA3JIMYHBIX CUTYalMsX,
MPOSIBIISITE TBOPUECTBO U BOOOPAXKECHHE, OBITH MHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcaIbHbIE YUeOHbIE 1€l CTBUSA
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Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh IMO3HABATEIbHYIO ACSITENbHOCTh B 00JIacTH (PU3MKU U
ACTPOHOMMH, BBISBIIATH MIPOOJIEMBI, CTABUTH U (HOPMYITHPOBATH COOCTBEHHBIE 3aJauH;

CaMOCTOATEJIbHO COCTABJIATH IJIaH PEIICHUS PAacCUETHBIX M KAUECTBEHHBIX 3aj]ay, IIaH
BBITIOJIHEHHUSI TPAKTHYECKONW pabOThl € YYETOM HWMEIOIIHMXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN M MPEIIIOYTECHMI;

JlaBaTh OLIEHKY HOBBIM CUTYalUsM;

paciupsaTh paMKU y4eOHOTO MPeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTh 32
pelieHue;

OLIEHUBATh NPUOOPETEHHBIN OIBIT;

CrocoOCTBOBAaTh (DOPMHUPOBAHHUIO M TPOSIBICHUIO JPYAHIMH B 00JacTH (U3HKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTeNbHbIN U KYIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTyalUsiIM, BHOCUTb KOPPEKTHUBBI B JESITEIBHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YJIbTATOB LEJISIM;

BJaJIleTh HaBBIKAMHU [IO3HABATENbHOM pediIeKcuM Kak OCO3HAaHUS COBEPIIAEMBIX
JIEMCTBAN U MBICIIMTENIBHBIX IPOLECCOB, UX PE3YIbTATOB U OCHOBAHUI;

UCIIOJIb30BaTh MPUEMBI peIeKCUN TS OLICHKH CUTYaIUH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEUICHHUS 110 UX CHI)KEHHUIO;

IIPUHUMATh MOTHUBBI U apI'YMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIBTATOB IEATEIbHOCTH;

IIpunsiTue cedst u APyrux:

NpUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU M JOCTOUHCTBA,

MIPUHUMATh MOTHUBBI U apTYMEHTHI IPYTHX IIPU aHAINU3€E PE3yNbTaTOB EATEIbHOCTH;

NIPU3HABATh CBOE MPABO U MPABO JPYTUX Ha OMIMOKH.

IHNPEAMETHBIE PE3YJIbTATbBI

B mpouecce uszydenus kypca ¢pusuku 6azoBoro ypoBHs B 10 kiacce oOyuarouuiics
Hay4YUTCS:

JIEMOHCTPUPOBATh Ha MPUMEpaX poJib U MeCTO (PU3UKU B (OPMUPOBAHUU COBPEMEHHOI
HAy4YyHOW KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOMN TEXHUKH M TEXHOJIOTUH, B IPAKTUYECKON
JIeATeILHOCTH JIIOICH;

YUUTHIBaTh TPAHULBl MPUMEHEHUS M3YUEHHBIX (HU3MUECKUX MOJENeH: mMarepuaibHas
TOUYKA, MHEpLHMAJIbHAs cHUCTeMa OTCcuéTa, aOCOJIOTHO TBEPAOE TENO, UJICANbHBIN Ta3, MOAEIU
CTPOEHHUs ra30B, )KUAKOCTEH U TBEPABIX TEJl, TOYECUHBIN DJICKTPUYECKUN 3aps IIPU PELICHUU
bu3ndecKux 3a1ad4;

pacrio3HaBaTh (pU3UUECKUE SBICHHS (TMPOLECCH) U OOBACHATH MX HA OCHOBE 3aKOHOB
MEXAHHUKH, MOJIEKYJISIPHO-KHNHETHYECKON TECOPUM CTPOCHHUS BEIIECTBA M JJICKTPOIUHAMMKHU:
pPaBHOMEPHOE W PABHOYCKOPEHHOE MPSIMOJIMHEHHOE ABMKEHHE, CBOOOTHOE MaJCHUE TET,
JIBIDKCHHUE TIO OKPYXKHOCTH, HWHEpPIMs, B3auMojaeucTBue Ten, Auddysus, OpoyHOBCKOE
JBIDKEHUE, CTPOCHHE JKUIKOCTEH M TBEPABIX Tel, U3MEHEeHHne 00bEMa Tel NpU HarpeBaHUU
(oxnmaxxJeHuu),  TEIUIOBOE  paBHOBECHE,  HUCIApeHHe,  KOHJAEHCAllUs,  IUIaBJICHHUE,
KpUCTAJUIM3AIUs, KUIIEHHE, BJIaXKHOCTh BO3/yXa, IIOBBIIICHME MaBICHHUS Tra3a IpPU €ro
HarpeBaHUM B 3aKPBITOM COCYZAE, CBSI3b MEXKIYy IapaMeTpaMH COCTOSHHSA Trasza B
M30MpoLECCaX, IEKTPU3ALUS TeJl, B3AUMO/IEHCTBUE 3aps/I0B;

OIUCBIBATh MEXAHUUECKOE JIBUKECHUE, UCIIOJIb3Ys (PU3NYECKHE BETMUMHBI: KOOPAUHATA,
yTh, IEPEMENICHNUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CHUIIa, UMITYJIbC Tela, KNHETHYECKast
SHEprus, NMOTEHIMAJIbHAs SHEPrusi, MeXaHu4yeckass paboTa, MEXaHUUYECKash MOILIHOCTb; IpU
ONMCAaHUM TPABWIBHO TPAKTOBAaTh (PU3MYECKHI CMBICT HCHOJB3YEMBbIX BEJIHYUH, HX
0003HaueHUss M E€AMHULBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JaHHYIO (DU3HUYECKYIO
BCJIMYMHY C IPYTHMMH BEJTMYMHAMU,
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OINMCHIBATh W3YYCHHBIC TEIUIOBBIE CBOMCTBA TENl M TEIUIOBHIC SBJICHUS, HCIOIb3Ys
¢du3nyeckue BeNWYMHBL: JABICHHME Tra3a, TEeMIepaTypa, CpelHsAs KHHeTHYecKas >Heprus
Xa0THYECKOTO JIBKCHHS MOJIEKYJ, CPEJHEKBaJpaTUYHAs CKOPOCTh MOJIEKYN, KOJIUYECTBO
TEIUIOThI, BHYTPEHHSS 3HEprusi, pabora rasa, KO3QQGHUIHUEHT MMOJIE3HOro ASUCTBUS TEIUIOBOIO
JIBUTATEIIS; TPH OINWCAHWM TPABHWIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIIOJIB3YEMbIX
BEIMYMH, WX OO0O03HAUYEHUS ¥ CIUHHIBI, HAaXOAWTh (HOPMYJIBI, CBS3BIBAIOIINE JAaHHYIO
(bU3NUECKyI0 BETUUYHHY C APYTUMU BETMUUHAM;

OIMCHIBATh M3YYCHHBIC AJIEKTPHUYECKHE CBOMCTBA BEIIECTBA U DIICKTPUUYECCKHE SBICHUS
(Tporecchl), UCONB3Ys (PU3NUYECKUE BETMYMHBL: SJIEKTPUUECKUN 3apsi]l, JEKTPUUECKOe T0JIE,
HaNpsHKEHHOCTh  TIOJISA, TOTEHIWAN, Pa3sHOCTh MOTEHIMAJIOB; TPU OMUCAHWU IPABHIBHO
TPaKTOBaTh (PU3UUECKUH CMBICI MCIIOJIBb3YEMbIX BEJIHMYMH, UX OOO3HAUYEHUS U EJUHHULIBL;
yKa3blBaTh (OPMYJBI, CBSA3BIBAIONIME JaHHYIO (U3WYECKYI0 BEIMYUHY C JIPYTHMHA
BEJIMYMHAMU;

aHATM3UPOBATh (PU3UUECKUE MPOIECCHl M SBICHUS, UCTIONB3Ys (pU3MUECKUe 3aKOHBI U
HNPUHIMIBL: 3aKOH BcemupHoro TsaroteHus, |, 1l u |1l 3akonsl HeloTOHa, 3ak0H coxpaHeHuUs
MEXaHUYECKOW OSHEPrHH, 3aKOH COXPaHEHHS HMITYJbCa, NPHHIUI CYNEPIO3UIMA CHUII,
IOPUHIMI PaBHOINPABUS HHEPLUUAIBHBIX CHCTEM OTCUETa, MOJIEKYJIIPHO-KHHETUYECKYIO
TEOPHIO CTPOSHHS BEIIECTBA, T'a30BbIE 3aKOHBI, CBS3b CpEIHEH KHHETUYECKOH OSHEPTHH
TEIJIOBOTO  JBMDKEHUS MOJIEKYJd C  aOCONIOTHOM  TeMmepaTypoid, TepBblii  3aKOH
TEPMOJMHAMHKH, 3aKOH COXPAHEHHUS AJIEKTPHUYECKOTO 3apsna, 3akoH KynoHa, mpu STOM
pas3InyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAXKEHUE M YCIOBHS
(rpaHu1Ibl, 06J1ACTH) TPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE IPHHLUUIBI ACUCTBUS MAIIMH, NPUOOPOB U TEXHUYECKHX
YCTPOWCTB; pa3iuyaTh yCIOBHS UX OE30MTACHOTO MCIIOIF30BAHMS B TOBCETHEBHOM JKU3HU;

BBIMOJIHATh HKCHEPUMEHTHI 110 HCCIEI0BAaHHIO (PU3UYECKUX SIBICHUH U MPOLIECCOB C
UCTIOI30BaHUEM TPSIMBIX M KOCBEHHBIX W3MEPEHHWH, Tpuh d3TOoM (HOpMYIHpPOBATH
npobnemy/3agadyy M TUIOTE3y Yy4YeOHOro OSKCIIEpUMEHTa, CcoOMpaTh YCTaHOBKY U3
MPEIO’KEHHOTO 000PYAOBaHMS, TPOBOIUTH OTBIT U ()OPMYITHPOBATH BHIBOIBI;

OCYILIECTBIATh NPSIMbIE M KOCBEHHBIE HM3MEpPEHMsS (PU3MUYECKUX BEIMYHUH, MPHU 3TOM
BHIOMPATh ONTUMAIBHBIA COCO0 W3MEPEHHsT W WCIOJIh30BATh W3BECTHBIE METOIBI OICHKH
[IOTPELIHOCTEW U3MEPEHU;

WCCIIEIOBAaTh 3aBUCHMOCTH MEXIY (QHU3UYECKUMHU BEIWYMHAMHU C WCIIOJIB30BaHUEM
OpSMBIX H3MEPEHUil, NMpPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH pPE3yIbTaThl
MOJTYYCHHOM 3aBUCUMOCTH (PH3MUECKUX BEITMYMH B BUJEC TAOJIUI] ¥ TPAPHUKOB, AEIATh BEIBOIBI
0 pe3y/bTaTaM HUCCIIEJOBAHUS;

coOnoaThk mpaBwia 0€30MacHOro TpyJa HpU NMPOBEJEHHUU MCCIENOBAaHUN B paMKax
y4eOHOT0 HKCHEPUMEHTa, Y4eOHO-HCCIEeIOBATENbCKOM M TMPOEKTHOM JAEATEIbHOCTH C
UCIIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOICTB U 1aOOPaTOpHOro 000PY0BaHUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM (DU3NYECKOH MOJENbI0, HCIIONb3Ys
¢du3nyeckue 3aKOHbBl M NPUHIMIBIL, HAa OCHOBE aHalW3a YCJIOBHUS 3aJaud BbIOMpPATh
(bu3nUecKy0 MOJIeNb, BBIACIATh (PU3NUECKUE BEIWYMHBI U (POPMYIIBI, HEOOXOAUMBIC I €&
peLIeHUs], IPOBOJUTH PACYETHI U OLIEHUBATh PEAIbHOCTH ITOJIyY€HHOI'O 3HAYE€HUS (PU3NUECKON
BEJIMYMHBI;

pelaTh KaueCTBEHHBIE 3aJjaui: BBICTPAUBATh JIOTHUECKH HENPOTHBOPEUUBYIO LIENOUKY
paccyXIeHUl C ONIOPOi Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

UCTONb30BaTh MpPH pPEIICHUH Y4YeOHBIX 3aJad COBPEMEHHblE HH(POPMALMOHHBIE
TEXHOJIOTHH JUISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUN U TPEACTABICHUS y4eOHOU U
HAY4YHO-TIOMYJISIPHOH HMH(OpMaIMK, MOJIYYEHHONM M3 PA3IUYHBIX MCTOYHUKOB, KPUTHYECKU
aHAJM3UPOBAThH MOJy4aeMyI0 HHPOPMALIUIO;

IIPUBOUTH IPUMEPHI BKJIa/1a POCCUMCKHUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, OOBSACHEHHE MTPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;
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UCIIONIb30BaTh TEOPETUYCCKUE 3HAHMS MO (U3UKE B TIOBCEIHEBHON KU3HU JUIS
obecrnieueHus 6€30MaCHOCTH MpH oOpallleHuu ¢ MpUOOpaMu M TEXHUYECKUMHU YCTPOHUCTBAMU,
JUTSI COXPAaHEHUS 3[I0POBbS ¥ COOJTFOICHUS HOPM 3KOJIOTUYECKOTO TIOBEJICHUS B OKPY KaIOIIEH
cpene;

paboTaTth B TPyNIE€ C BHIIIOJHEHUEM PA3JHYHBIX COLMAIBHBIX POJIEH, TUIAHUPOBATH
paboTy TPYIIBI, PAMOHAIIBHO paCIpeAeisiTh 00sI3aHHOCTH U TUIAHUPOBATH JIESITEIIBHOCTh B
HECTAH/IAPTHBIX CUTYAIUAX, aJIeKBATHO OLIEHUBATh BKJIAJl KAXKJIOTO U3 YYACTHUKOB IPYIIBI B
pelIeHre paccMaTpuBaeMO IPOOIEMBI.

B mpouecce uszydenus kypca ¢pusuku 6azoBoro ypoBHs B 11 kiacce oOyuarouuiics
HAY4YUTCS:

JIEMOHCTPHPOBATh Ha TIPUMEpaX POJIb U MECTO (DM3WKHU B (POPMUPOBAHUN COBPEMEHHOM
HAyYHOU KapTUHBI MUpPA, B PA3BUTUU COBPEMEHHOM TEXHUKH M TEXHOJIOTHIA, B IPAKTHUECKON
JESITSIIbHOCTH JIFOJICH, IIEJIOCTHOCTh U €IMHCTBO (PU3NICCKON KapTUHBI MUPA;

YUUTBHIBATh TPAHUIBl TPUMEHEHUS W3YyYEHHBIX (PU3NUECKHX MOJeNel: TOYEeUHBIH
JIEKTPUYCCKUI 3aps, Jyd CBETa, TOYCYHBIM HCTOYHHWK CBETA, sIEpHAs MOJCIh aTroMma,
HYKJIOHHAsI MOJIEJIb aTOMHOTO Si7[pa MPH pelieHrur GU3NYECKUX 3a/1a4;

pacrio3HaBaTh (pu3nueckue sBJIeHUs (ITpoiecchl) U OOBICHATH MX HA OCHOBE 3aKOHOB
DIIEKTPOJMHAMUKA ¥ KBAaHTOBOW (PU3UKU: DIEKTPHUUECKas MPOBOJUMOCTh, TEILIOBOE,
CBETOBOE, XHMHYECKOE, MAarHUTHOC JICWCTBHS TOKa, B3aUMOJICHCTBHE MAarHHUTOB,
AIIEKTPOMATrHUTHAS WHAYKIWS, JCHCTBUE MArHUTHOTO IOJsl Ha TPOBOJAHHK C TOKOM U
JIBYKYITUICS — 3apsll, JJICKTPOMAarHUTHBIC KOJICOAHWUS H  BOJIHBI, NPSIMOJIHHCHHOE
pacmpocTpaHeHHEe CBETa, OTpaKEHUE, NpeloMiieHHe, HHTephepeHuus, audpakiuus u
MOJISIpU3aIus CBETa, JUCTIEPCHs CBeTa, hoTodnekTpudeckuid 3pdext (hoTorddekr), cBeToBOC
JaBJICHHE, BO3HUKHOBEHHE JIMHEWYATOrO CIEKTpa aroMa BOJOpOJA, €CTECTBEHHas U
HCKYCCTBCHHAS PaJMOAKTUBHOCTE;

OTHCHIBATh U3yYCHHBIE CBOMCTBA BEIIECTBA (INIEKTPUUECKHE, MAaTHUTHBIC, ONITUYECKUE,
JIEKTPUYCCKYI0O TPOBOJAMMOCTh PA3IMYHBIX CPEl) H  DJICKTPOMArHWTHBIC — SIBIICHUS
(mpomecchbl), UCHONB3YyS (UINYECKUE BEIMYUHBL: DJICKTPUYSCKUU 3apsii, CHJIa TOKa,
JIEKTPUIECKOE HAIPSHKCHHUE, JJICKTPUICCKOE COMPOTUBJICHHE, Pa3HOCTh ITOTCHIHAJIOB,
AIIEKTPOJBIDKYIASL cuiia, paboTa TOKa, MHAYKLMS MAarHUTHOTO TOJs, cuia Awmmepa, cuia
JlopeHtia, MHIYKTUBHOCTD KATYIIKH, YSHEPTHSI AIEKTPUICCKOT0 U MarHUTHOTO TIOJICH, TIEpHO.T
M dYacToTa KoieOaHuil B KolebaTeTbHOM KOHTYpe, 3apsl W Cula TOKa B IPOLEcce
TapMOHUYECKHX JJICKTPOMArHUTHBIX KOJIeOaHUH, (POKYCHOE PACCTOSIHUE M ONTHYECKas CHIIa
JUH3BI, TIPU OMKUCAHUU MPABUIHHO TPAKTOBATH (PU3NYECKUN CMBICI UCTIOIB3YEMbIX BEIUYHH,
ux 0003HA4YeHMs] W €IMHUIBI, yKa3blBaThb (DOPMYIbI, CBS3BIBAIOIIME AAHHYIO (U3UYECKYIO
BEJIMYMHY C JPYTHUMH BETUYUHAMU;

ONUCHIBATh HM3yUYEHHBIE KBAHTOBBIC SBJICHMSI M IPOLIECCHI, HCIONB3Yys (u3HuecKue
BEJIMYMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI U YacCTOTa CBETA, DHEPTUS U
UMIyJIbC (POTOHA, MEpPHOJ TMoyypacraja, dHEpPrusi CBA3M ATOMHBIX sA€p, IPHU OIMNHUCAHUU
MPAaBUJILHO TPAKTOBaTh (PU3UYECKUI CMBICT HCHOIB3YEMBIX BEIMYUH, UX O0O3HAUCHUS U
€IMHULIbI, YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOLINE TaHHYIO (PU3UYECKYIO BEIMUYUHY C JPYTHMMH
BEJTMYMHAMU, BBIYUCIIATH 3HAYCHUE (PU3NICCKOM BETUIHHEI;

aHAJIM3UPOBaTh (PU3UUECKUE MPOILIECCHl U SIBICHUS, UCIIONb3Ysd (U3NYECKUE 3aKOHBI U
npuHOUIBE: 3akoH Owa, 3aKOHBI MOCJIEIOBATENHFHOTO W MApaUIENFHOTO COCTUHEHUS
MPOBOJHUKOB, 3akoH Jlxkoyns—JleHlla, 3aKOH SJIEKTPOMAarHUTHOM WHAYKUIHH, 3aKOH
MPSIMOJIMHEHOTO PaCIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXXEHUS CBETa, 3aKOHBI TIPEITOMIICHUS
CBETa, ypaBHEHHE OUWHIMTEHHa 111 ¢GoTodddekrra, 3aKOH COXpaHEHUsS HHEPTUU, 3aKOH
COXPAaHEHUS HMITYJIbCA, 3aKOH COXPAHEHUS JJICKTPUYECKOTO 3apsiia, 3aKOH COXpPaHCHHS
MaccOBOI'0 YHMCIIa, MOCTyNaThl bopa, 3aK0H paguoakTHUBHOIO pacraja, Mpu 3TOM pa3iuyaTh
CIIOBECHYIO ()OPMYIIUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKCHHE U YCIIOBUS (TPaHHUIIBI,
00J1aCTH) TPUMEHUMOCTH;
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OIIpEEIATh HANPABICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO I10JIs1 IPOBOJHUKA C TOKOM,
cuiibl AMriepa v cwiibl JIopeHna;

CTPOUTH M OTIMCHIBATH N300paKEeHHE, CO3/IaBAeMOE IJIOCKUM 3€PKaJIOM, TOHKOM JTMH30M;

BBINOJIHATh HKCHEPUMEHTHI 110 HCCIENI0BAaHUIO (PU3UYECKUX SIBJICHUI M IPOLIECCOB C
UCTIOJI30BaHUEM TMPSIMBIX ¥ KOCBEHHBIX HM3MEpEHHi: Tpu 3TOM  (OpPMYIHPOBATH
npoOiemMy/3ajady W THUIOTE3y Yy4eOHOTO DKCIIEPUMEHTa, CoOUpaTh YCTAaHOBKY U3
IPEI0KEHHOT0 000PYAOBaHUS, IPOBOIUTH ONBIT U (POPMYIUPOBATH BHIBOBI;

OCYIIECTBIISITh TIPSIMBIE W KOCBCHHBIE HM3MEPEHHS (PU3MUYECKUX BEIMYUH, MPH STOM
BbIOMPATh ONTUMANIBHBIA CHOCOO HM3MEPEHHs W UCHOJIb30BATh M3BECTHBIE METOABI OLIEHKU
MIOTPELIHOCTEN U3MEPEHU;

UCCIIeIOBaTh 3aBUCUMOCTH (M3UYECKHUX BEJIWYMH C MCIIOJIB30BAaHMEM IPSIMBIX
M3MEPEHMI: PU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHPOBATh PE3YyJbTaThl MOJYYEHHON
3aBUCUMOCTH (U3UYECKUX BEJIMYMH B BUAE TaOMUIl M TpaHKOB, JeNaTh BBIBOABI IO
pe3ysibTaTaM MCCIe0BaHuUS;

coOmoaTh mpaBwia 0€30MacHOro TpyJa HpU NMPOBEJEHUU MCCIEJOBAaHUN B pamMKax
y4eOHOTO HKCIEPUMEHTa, Y4eOHO-MCCIEAOBATEIbCKOM W MPOEKTHOM JESATENbHOCTH C
UCIIOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPOICTB U 1aOOpaTOpHOr0o 000PYI0BaHUS;

pemats pacy€THbIE 3aJaydl C SBHO 3a/JlaHHOM (DU3MUECKOM MOJEINbl0, HCHOJb3Ys
¢u3nueckue 3aKOHbBI M NPUHIMIBL, HAa OCHOBE aHajlu3a YCJIOBUS 3a/Jaud BbIOMpPATh
(bu3nYeCKyI0 MOJIEb, BBIACIITh (PU3NUECKUE BEJIUYUHBI U (POPMYJIbI, HEOOXOIUMBIE IS €€
peleHns, IPOBOJUTh PACYEThI U OLIEHUBATh PEAIbHOCTh MOJIyY€HHOI'0 3HAaYeHUs (PU3UUECKOI
BEJIMYMHEI;

pelaTh KaueCTBEHHBIE 3aJ]aui: BHICTPAUBATh JIOTHUECKH HEIPOTHBOPEUUBYIO LIEMOUYKY
PacCyXJIEHUI ¢ OTIOPOI Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PM3UYECKUE SBIICHNUS,

UCMOJNb30BaTh MpPH pElICHUH Y4eOHBIX 3a/Jad COBpPEMEHHbIE HH(POPMALMOHHBIE
TEXHOJIOTHH JJIsl IOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMU U MPEICTaBICHHUs Y4eOHON U
HAYYHO-TIOMYJISIpHOW HMH(OpMAIUK, MOJTYYeHHOW M3 Pa3IMYHBIX MCTOYHUKOB, KPUTHYECKU
aHAJIM3UPOBATh MOJIyYaeMyro HH(popMaInio;

OOBSICHATh NPUHIUNBI JEHCTBUS MAIIWH, NPUOOPOB M TEXHUYECKUX YCTPOICTB,
pa3ianyaTh yCIOBHs UX O€30MaCHOTO UCIIOIb30BAHMS B IOBCEAHEBHON KU3HU;

NPUBOUTH MPUMEPHI BKJIa/1a POCCUMCKHUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B pAa3BUTHE
HayKH, B 00bACHEHUE MPOIIECCOB OKPYKAIOUIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTH;

UCMOJIb30BaTh TEOPETUYECKHE 3HaHMA MO (U3MKE B MOBCETHEBHOM KM3HM IS
oOecrnieyeHus 6€30MacHOCTH MpH oOpallleHnu ¢ MpuOopaMu U TEXHUYECKUMHU YCTPONUCTBaMU,
JUISL COXPAHEHUs! 37I0POBbS U COOJIOACHUS] HOPM 3KOJOTMYECKOTO MOBEICHHS B OKpPYIKaIOIIeH
cpene;

paboTaTh B IpylIe C BBIMOJIHEHHEM pPAa3JIMYHbIX COLMAIBHBIX pPOJIEH, MJIAHUPOBATH
paloTy IpyIIbl, PALMOHAIBHO PACIPENENATh 00A3aHHOCTU U IUIAHUPOBATh JEATEIBHOCTh B
HECTAaHAAPTHBIX CUTYAIUSAX, aJeKBATHO OIICHWBATh BKJIAJ KAXXJIOTO M3 YYACTHUKOB I'PYIIHI B
pelIeHne paccMaTpuBaeMoi POOIIEMBI.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
N HaumenoBan KoumuecTBo 4acos DJIEKTPOHHBIE
°

He pa3aesioB (uu¢posBbie)
n/ Bcer  KonTpoJubH IIpakTHYeck

U TeM o0pa3oBaTe/ibHbIE
n 0 ble paboThI ue padboTbl

NPOrpamMmsbl pecypcsbl

Pazpea 1. PU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUA



dusuka n
METObI

1.1 2
HAYYHOT'O
MO3HAHUS

Hroro mo pazneny 2

Paszgen 2. MEXAHUKA

2.1 Kunemaruka 5
2.2 JlunaMuka 7
3aKOHBI
2.3 COXpaHEHUS B 6
MEXaHUKe
Hroro no pasneny 18

bu6mmoreka [JOK
https://m.edsoo.ru/7f41b
f72

bub6morexa [JOK
https://m.edsoo.ru/7f41b
f72

bu6mmorexa [JOK

https://m.edsoo.ru/7f41b
f72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41b
f72

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOANHAMHUKA

OCHOBEI
MONCKVIISDHO- bubmuoreka [JOK

3.1 yp . 9 https://m.edsoo.ru/7f41b
KUHETUYECKOM

fr2

TEOpUU
OCHOBEI bu6mmorexa [JOK

3.2 TEPMOJIMHAMH 10 https://m.edsoo.ru/7f41b
KU f72
ArperaTHblie
COCTOSIHUS bu6mmorexa [JOK

3.3 BEIIIECTBA. 5 https://m.edsoo.ru/7f41b
da3oBrIe f72
MEPEXOIbI

Hroro mo pazneny 24

Pasnea 4. JIEKTPOJIUHAMUKA

DneKTpocTaTH
Ka

4.1 10
ITocTostHABIHM
3JIEKTPUYECKHU

4.2 # Tok. Toku B 12
Ppa3IUYHBIX
cpenax

Uroro no pazneny 22

bu6mmoreka [JOK
https://m.edsoo.ru/7f41b
f72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41b
f72

PesepBHOE Bpems 2


https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
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OBIIEE
KOJIMYECTBO
68 3 4
YACOB I10
ITPOTPAMME
11 KJIACC
No  HaumeHoBamme KoJsn4yecTBo yacos DJIeKTPOHHbIE
(undposbie)
n/ pazneqoB u TeM  Bcecer  KoHTpoubH IpakTnyeck 0GpasoBaTeIbHBIe
I NMporpamMmMsbl 0 ble padoThI e padoThbl pecypen
Paznen 1. JIEKTPOIMHAMMKA
MarunutHoe
Hoste bubmnoreka [JOK
1.1 ' 11 1 2 https://m.edso0.ru/7f41
ONEKTPOMarHuT c97c
Hasi I/IHZIYKHI/HI
Hroro no pazneny 11
Paszgen 2. KOJJEBAHUS U BOJIHBI
Mexannueckue
" bubmnoreka [JOK
2.1 9 1 https://m.edsoo.ru/7f41
ANEKTPOMArHUTH c97c
pl€ KOJIEOaHUs I
Mexannueckue
" bubmnoreka [JOK
2.2 5 1 https://m.edsoo.ru/7f41
ANEKTPOMArHUTH c97c
bIC BOJIHBI
but6mmoreka [IOK
2.3 Onruka 10 2 https://m.edsoo.ru/7f41
c97c
Uroro mo pazneny 24

Pasea 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH

OCHOBEI
CIelIMaIbHON
3.1 TEOpUU 4 1
OTHOCHUTEIBHOCT
51

Uroro no pazneny 4

bubnuoreka [JOK
https://m.edsoo.ru/7f41
c97c

Pasznen 4. KBAHTOBAS ®PU3BUKA
OJIEMEHTBI
4.1 KBaHTOBOM 6
ONTHKHU

bubnunoreka [JOK
https://m.edsoo.ru/7f41
c97c



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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4.2 CrpoeHnue atoma 4
4.3 ATOMHOE PO 5
Hroro no paszneny 15

Pazgea 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3NKHU

ONEeMEHTHI
5.1 aCTPOHOMUU U 7 1
acTpo(u3uKH
HTtoro mo pazaemy 7

Paznea 6. OBOBIIAIOIIEE TIOBTOPEHUE

bu6mmoreka [JOK
https://m.edsoo.ru/7f41
c97c

bubmuoreka [JOK

https://m.edsoo.ru/7f41
c97c

but6mmoreka [IOK
https://m.edsoo.ru/7f41
c97c

OGo6maromee but6mmoreka [JOK
6.1 4 https://m.edsoo.ru/7f41
IIOBTOPEHHE c97c
Hroro no pazneny 4
Pe3epBHoE Bpems 3
OBUIEE
KOJIMYECTBO 68 4 5
YACOB I10
I[TPOTPAMME
HOYPOYHOE IIVIAHUPOBAHUE
10 xknacc
KoimnuectBo
4acoB Ha
Ne ypoka Tema ypoka -
padoThI
®usnka — Hayka o npupone. Hayunsie MeToas!
Ypox 1 MMO3HAHMS OKPYXKAIOIIEro MUpa
VYpoxk 2 Ponb 1 MecTo pu3nku B GOpMUPOBAHUN COBPEMEHHOM
Hay4YHON KapTUHBI MUPA, B IPAKTHUECKOU JIEATETbHOCTH
mojen
VYpok 3 Mexannueckoe nBrukeHue. OTHOCUTEIBHOCTD
MEXaHMUYECKOTro BMKeHus. [lepemenienue, ckopocTh
(cpenHsisi CKOPOCTb, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE
MaTepuaibHON TOYKH, UX MTPOEKIIMHU HA OCH CUCTEMBI
KOOpJIUHAT
Ypok 4 PaBHOMEpPHOE U paBHOYCKOPEHHOE NPSMOJIMHEHHOE
JIBUKEHUE.
Ypok 5 I'paduku 3aBUCMIMOCTH KOOPAMHAT, CKOPOCTH,



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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YCKOpEHHS], TyTH U NEPEMEILICHUSI MATEPUAIIBHON TOUKHU
OT BPEMEHH

Ypok 6

CBoOoaHoe majeHre. Y CKopeHrue CBOOOTHOTO TaACHUS

Ypok 7

KpuBonunelinoe aBuxenue. J[BmxeHne MaTepuaabHON
TOYKH MO OKPYKHOCTHU C MOCTOSHHOM MO MOYJIIO
CKOpPOCTBIO

VYpoxk 8

[Tpunun otHocuTensHOCTH ['anunes. [lepBriil 3aK0H
Herorona. IHepuuanbHble CUCTEMBI OTCYETA

Ypok 9

Macca tena. Cuina. [IpuHUun cynepno3uiuuu Cui.
Bropoii 3akon HeloTOHA 1711 MaTepraibHOM TOUKU

Ypoxk 10

Tpetuii 3akoH HproTOHA 1711 MaTe€pUaabHBIX TOUEK

Ypok 11

3akoH BCCMUPHOTI'O TATOTCHUA. Cuna TsSHKeCTH. HepBaﬂ
KOCMHYCCKasA CKOPOCTh

VYpox 12

Cuna ynpyrocru. 3akoH ['yka. Bec tena

VYpok 13

Tpenue. Buapl TpeHus (MOKosi, CKOJbXEHUS, KAUeHUs).
Koaddurment tpenns

Ypoxk 14

[TocTynaTenbHOe U BpamareabHOe ABMKEHUE a0COTIOTHO
TBEPAOTO Tesla. MOMEHT CHIIbI OTHOCUTEIBHO OCH
BpateHus. [1nedo cuibl. Y cnoBust paBHOBECHUS TBEPIOTO
Tena

VYpok 15

Nmnynbc MmaTepuaibHON TOUKHU (Tea), CUCTEMBI
MaTepHalbHBIX TOUeK. IMIyJIbC CUIIBI M U3MEHEHUE
MMITyJIbCa TeJa. 3aKOH COXPAaHEHUS UMITYJIbCA.
PeakTuBHOE 1BHXKEHME

VYpok 16

Pabora cunbl. MomHocTs cuibl. Kunernueckas sHeprus
MarepuagbHOW  Touku. Teopema 00  H3MEHEHUU
KHHETUYECKOW YHEPTUU

Ypoxk 17

[lorennuanbHast sHeprud. IloreHunanbHas sHeprus
ynpyro aeopMupoBaHHO# npykuHbl. [loTeHnanpHas
SHEprus Tejia BOJIM3U MOBEPXHOCTH 3eMITH

Ypox 18

HOTGHIII/IaJIBHBIG N HCTIOTCHIMAJIbHBIC CUJIBI. CBs3b
pa6OTBI HEMMOTCHIMAJIBHBIX CHJI C UBMCHCHHEM
MEXaHH4YeCKOM OHCPIUH CUCTCMBI TCII. 3akoH COXpaHCHHA
MEXaHU4YeCKOH OHCPIrun

VYpok 19

JlaGoparophas pabota Nel no Teme: «MccaenoBanue
CBSI3U pabOTHI CHJIBI C H3MEHEHHUEM MEXaHUYECKOH
SHEPTUM Tejla Ha MIPUMEPE PACTKEHHUS] pE3UHOBOTO
KTyTay

Ypoxk 20

Kontponbras padota Nel o teme: «Kunemaruka.
Jlunamuka. 3aKOHBI COXpaHEHUS! B MEXaHUKE)

Ypoxk 21

OCHOBHBIE TIOJIO’KEHHS MOJIEKYJISIPHO-KHHETHIECKON
TEOPHHU U UX OIBITHOE 000CcHOBaHKE. BpoyHOBCKOE
nekenue. Auddysus

VYpok 22

Xapaxkrep ABUKEHUS U B3aUMOJICVCTBUS YaCTHUIL
BeniecTBa. MoJienu CTpOeHus ra3oB, KUIKOCTEH 1
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TBEPMBIX TeN U 0OBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE
3TUX MOJENeH

Ypok 23

Macca u pazmepsl MoJieKyJl. KosmuecTBo BeecTna.
[Toctosinnas ABoraapo

Ypok 24

TemnoBoe paBHOBecue. TemnepaTrypa u €€ U3MEpEHHE.
[Ixana remneparyp Llenbcus

Ypok 25

Mopens naeansHoro raza. OCHOBHOE ypaBHEHHUE
MOJICKYJIIPHO-KHHETUYECKOW TEOPUH UACAITBHOTO ra3a

Ypok 26

AGcomoTHas TeMIiepaTypa Kak Mepa cpeiHen
KHHETHYECKON HEPrUy TEIUIOBOIO ABMKEHHSI YaCTHUI]
rasa

VYpok 27

I"a3oBble 3akoHBL. YpaBHeHHe MenneneeBa—KnanelipoHa.
3akoH /lanbToHa

VYpok 28

JlaGopatopnas pabota Ne2 no teme: «Omnpenenenue
Macchl BO3yXa B KITACCHOW KOMHATe Ha OCHOBE
U3MEepeHui 0ObeMa KOMHATHI, JaBJICHUS U TEMIIEPATyphbl
BO3/1yXa B HEN»

Ypok 29

W3onpormeccsl B WACaIBHOM Ta3e C  IOCTOSHHBIM
KOJIMYECTBOM BemiecTBa. ['paduueckoe mnpenacraBieHue
M30TIPOIIECCOB: N30TEpMa, U30X0pa, n300apa

VYpox 30

TepMmonnHamMuyeckas cucreMa. BHyTpeHHss sHEprus
TEPMOJIMHAMUYECKON CHCTEMBI U CITIOCOObI €€ N3MEHEHUSI.
KonugectBo TemioTs! v pabota. BHyTpeHH: s sHeprus
OJIHOATOMHOTO U/I€aIbHOIO rasa

Ypok 31

Buael Teruionepenaun: TEMIONPOBOAHOCTh, KOHBEKIIHS,
W3JTy4YCHHUE

Ypoxk 32

yI[eJ'IBHaH TEILUIOEMKOCTh BEIIECTBA. KommgecTBo
TCIUIOTEI ITPU TCILIONECPEaAAYC

VYpox 33

[Tonstne 00 aamabatHOM mporecce. [lepBwiif 3akoH
TepMoauHaMuku.  [IpumeHeHne  mepBOro  3aKoHa
TEPMOAMHAMMKM K  u3ompoueccam.  ['paduyeckas
HWHTEpIpeTamus padoThl ra3a.

VYpok 34

Bropoii 3akon TepmoanHamuku. HeoGpatumMocTh
IIPOLIECCOB B IIPUPOJIE

Ypok 35

TennoBbie MamuHbL. [[pUHIUIIBI AEHCTBUS TEIIIOBBIX
MauH. KoadduuumeHT nonesHoro qeicTBUS TEIIOBON
MAaIIIUHEL.

Ypok 36

Huxn KapHo 1 ero ko3 pHUIMeHT Moae3Horo AeiCTBUS

VYpox 37

OKOJIOTUYECKHE Hp06HeMLI TCIUIOOHCPICTUKU

Ypox 38

Ob6o6maromuit ypok «MonekynsipHas ¢puzuka. OCHOBBI
TEPMOANHAMHKN

VYpox 39

KonTponbhast padorta Ne2 no teme: «MosnekynsipHas
¢u3mka. OCHOBBI TEPMOJMHAMUKHI

VYpox 40

[Tapoo6pazoBanue u konaeHcanys. Vcnapenue u
KUIICHUE
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Ypok 41

AOCOJIIOTHAs! ¥ OTHOCUTENIbHAS BIAXXHOCTH BO3/TyXa.
Hacpiennsiit nap

Ypoxk 42

Tépnoe Teno. Kpucrammmaeckue u amopdHbie Tena.
AHU30TPONHS CBOMCTB KPUCTAILIOB. JKUIKHUE KPUCTAILIBL.
CoBpeMeHHbIE MaTepUalIbl

VYpox 43

[InaBnenne u Kpucrammsauus. YJAenabHass TeIioTa
iasneHus. Cyonumanus

Ypok 44

YpaBHeHue TEIIOBOTO Oananca. Texnuueckue
YCTPOMCTBA U MPAKTUUYECKOE MPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJOTUU MOJYUYCHUS
COBPEMEHHBIX MaTepuaos, B TOM YUCIIe
HaHOMAaTepHaJIOB, © HAHOTEXHOJOTUU

Ypok 45

DIeKTpu3aius Teil. DJIeKTpUIeCKuil 3apsa. [IBa Buaa
3JIEKTPUUECKUX 3apsA 0B

VYpok 46

[IpoBOgHMKY, TUANEKTPUKH U IOJYTPOBOJAHUKU. 3aKOH
COXPAHEHUS MIEKTPUYECKOTO 3apsaaa

VYpok 47

B3anmopeiictBue 3apsanoB. 3akod Kynona. Toueunsrit
AJICKTPUYECKUHN 3apsi]T

VYpok 48

HanpsixéHHocTs 3s1ekTpuueckoro nois. Ipunnun
CYNEPIIO3ULIMU DIIEKTPUYECKUX TTosIeH. JInnuum
HaNpsHKEHHOCTU

Ypok 49

Pabota cwi snexktpocrarrnueckoro noist. [ToTenmuant.
Pa3HocTh noteHnmanos

Ypoxk 50

[IpOBOHUKY M TUAJIEKTPUKU B AIEKTPOCTATUYECKOM
nosie. JlmsnekTpuueckasi IpOHULIAEMOCTh

VYpok 51

OnekrpoémkocTh. KonaeHcaTop

VYpok 52

DNEeKTPOEMKOCTH IIIOCKOT0 KOHJEHCATOpa. DHEPIHUs
3apsHKEHHOT0 KOHAEHCAaTopa

Ypox 53

JlaboparopHast pabota Ne3 o teme: «3mepenue
AIIEKTPOEMKOCTH KOHICHCATOPA»

Ypoxk 54

TexHuueckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHHE:!
JIEKTPOCKOIL, JIEKTPOMETP, DIEKTPOCTATUIECKAS
3alIMTa, 3a3€MJICHUE JIEKTPOIIPUOOPOB, KOHIEHCATOP,
KOIIMPOBAJIBHBIN anmapar, CTpyHHbINA IPUHTEP

Ypok 55

DIIEKTPUYECKUH TOK, YCIOBHUSA €ro cyliecTBoBanusa. Cuna
Toka. [locTostHubIN TOk. Hanpsbkenne. 3akon Oma aiis
y4dacTKa 1enu

VYpok 56

DNEKTPUUECKOE CONTPOTUBIIEHHE. Y IETBHOE
conpoTtusieHue BemecTsa. [lociaenosarensHoe,
napajlesIbHOE, CMEIIAHHOE COeIUHEHNE TIPOBOJHUKOB

Ypok 57

JlabopaTtopHas pa6ota Ned o teme: «3yduenue
CMEIIAHHOTO COSAMHCHHS PE3UCTOPOBY

Ypok 58

Pabota snekTpuueckoro Toka. 3akoH Jlxoyms—JIenna.
MOMIHOCTh 3JAEKTPUUYECKOTO TOKA

Ypok 59

9J'IeKTpO,[[BI/DKy1LIa$I CHJIa U BHYTPCHHCC COIIPOTUBJICHUC
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MCTOYHMKA TOKa. 3akoH OMa J1J1sl TOJIHOM (3aMKHYTOM)
anexTpuueckoil nenu. Kopotkoe 3ambikaHue

Ypoxk 60

Kontponbnast pabota Ne3 no teme: « DJIEKTpOCTaTHKA.
[TocTOSIHHBII AMEKTPUIECKUIN TOK»

Ypoxk 61

OneKTpOHHAs IPOBOAUMOCTb TBEPABIX METAJLIOB.
3aBUCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

VYpok 62

OnexTpuueckuil TOk B BakyyMe. CBONCTBA 3JIEKTPOHHBIX
My4YKOB

Ypok 63

[MonynpoBonuuku. CoOCTBEeHHAs ¥ IPUMECHAs
MPOBOJMMOCTb MOJYIIPOBOAHUKOB. CBOMCTBA P—N-
nepexoja. [ToaynpoBoJHUKOBBIE TPHUOOPHI

VYpok 64

DNEeKTPUUECKUN TOK B paCTBOpPAX M paciuiaBax
AMEKTPOJIUTOB. DIEKTPOIUTHUECKAS TUCCOIHAIINS.
DNeKTpoIn3

Ypok 65

DJIEKTpUYECKUI TOK B razax. CaMoCTOSTEIbHbBIN U
HECAMOCTOSTENBHBIN pa3pan. Monuus. [lnazma

Ypok 66

TexHuueckue ycTpoicTBa U NPAKTUYECKOE PUMEHEHUE:
aMIIEpMETp, BOIBTMETP, PEOCTAT, ICTOYHUKH TOKA,
AJIEKTpOHarpeBaTeibHbIe IPUOOPHI,
AJIEKTPOOCBETUTENbHBIE IPUOOPHI, TEPMOMETP
CONPOTUBIIEHUS, BAKYYMHBIN AUOJI, TEPMUCTOPHI U
(oTOpE3nCTOPHI, MOJIYNPOBOAHUKOBBIA AUOJ,
TraJJbBaHUKa

VYpok 67

PesepBHblii ypok. Pabota ¢ TekcTamu 1o Teme
«Mexanukay»

Ypok 68

PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme
«MonexynsipHas GU3MKa U TEPMOAUHAMHUKAY

11 kiaacce

Ne ypoka

Tema ypoka

KoauuecTBo
4acoB Ha
NpPaKTHYeCKUue
padoThI

Ypok 1

IlocTossnabIe MaruuThl. B3auMoaeiicTBUE TOCTOSIHHBIX
MarHuToB. MarautHoe nosie. BekTop MarHuTHOM
UHAYKIUU. JIMHAM MarHUTHOM MHIYKIUU

Ypok 2

MaruauTHo€ 1oJie MPOBOJIHUKA ¢ TOKOM. OTBIT DpcTena.
B3aunmMopeiicTBre MPOBOIHUKOB C TOKOM

VYpok 3

JlaboparopHast pabota Nel o teme: «3yuenue
MArauMTHOIO ITOJIAA KaTyIlIKU C TOKOM»

Vpok 4

Cuita AMniepa, €€ MO1yJib M HAIPaBIICHHUE

Ypok 5

Cuna Jlopenna, e€ Monysb 1 HanpasieHue. [[BuxeHue
3apsHKCHHON 4aCTULBI B OAHOPOJHOM MarHUTHOM IIOJIE.
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Pabota cunbl Jlopenia

Ypok 6

SIBnenue anexkTpoMarHuTHON UHAYKIMU. 11oTOK BEekTopa
MAarHUTHON MHIAYKLIMHU. DJIEKTPOJBIKYILAS CUila
MHIYKIUU. 3aKOH 3JIEKTPOMarHUTHOW UHIYKLIUU
®dapanes

Ypok 7

JlaboparopHast pabota Ne2 mo teme: «VccnenoBanue
SIBJICHUS DJIEKTPOMArHUTHOW MHTYKIIHID)

VYpoxk 8

NHayKTUBHOCTB. SIBIEHUE CAaMOUHAYKLIUH.
DNEeKTPOABUKYIIAS CUJIA CAMOMHIYKITUU. DHEPTHs
MArHUTHOTO TOJISl KATYIIKU C TOKOM. DJIE€KTPOMarHuTHOE
mnoJse

Ypok 9

TexHuyeckue yCTpoucTBa U MPAKTUYECKOE MPUMEHEHHUE:
IOCTOSIHHBIE MAarHUTBhI, 3JIEKTPOMArHUTHI,
3JIEKTPOJBUIATEIb, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHL],
WHIYKIMOHHAs NEYb

VYpok 10

O6o0maromuii ypok « MarHuTHOE TOJIE.
DJIEKTPOMArHUTHAS HHYKIIHSD

Ypoxk 11

Kontponbnas padota Nel o teme: «K MarHuTHoe 1osJe.
DNeKTpOMarHuTHasi MHAYKIIUS

VYpox 12

KonebarenbHas cuctema. CBOOOAHBIE MEXaHUYECKHE
Kosnebanus. 'apMoHMUueckure Konedanus. Y paBHEHHE
rapMoHHUYecKUX Kosiebanuil. [IpeBpaiienue snepruu npu
rapMOHUYECKUX KOJIeOaHUAX

Ypok 13

JlabopaTtopHas pabota Ne3 o teme: «lccnenoBanue
3aBHCUMOCTH [IEPHO/Ia MAJIBIX KOJICOaHUI rpy3a Ha HUTH
OT JJIMHBI HUTH U MACCBI I'py3a»

Ypoxk 14

Koneb6arenbHblit koHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHHS B UACATHHOM
KoJIe0aTeIbHOM KOHTYpE. AHAIIOTUS MEKIY
MEXaHUYECKUMU H AJIEKTPOMArHUTHBIMH KOJICOaHUSAMU

Ypok 15

®opmyna ToMcoHa. 3aKOH COXpaHEHUSI SHEPTUH B
UJeabHOM KOJieOaTeTbHOM KOHTYpe

Ypok 16

[IpencraBieHue o 3aTyxaroUMX KoueOaHUsAX.
BrinyxieHHbIE MeXxaHUYecKHe Kosiebanus. Pezonanc.
BoinyKIeHHBIE 3JIEKTPOMAarHUTHbBIE KOJIEOaHUS

Ypoxk 17

[Tepemennsbiii Tok. CHHYCOUJATBHBIN TIEPEMEHHBIN TOK.
MOIIHOCTh MEPEMEHHOTO TOKa. AMIUTUTYTHOE U
JeCTBYIOIEE 3HAUCHHUE CHIIBI TOKA U HATPSHKEHUS

Ypok 18

Tpancdopmarop. [IpousBoacTso, nepeaaya u
noTpeOiIeHne 3IEKTPUIECKON SHeprun

Ypox 19

DKOJIOTrMYECKHE PUCKU IIPU IPOU3BOJICTBE
31ekTpo3Heprun. Kynbrypa ucnonp3oBaHus
3JIEKTPOIHEPIUH B IOBCEAHEBHOM )KU3HU

VYpok 20

TexHuueckue YCTpOﬁCTBa " IPAKTUYICCKOC IPUMCHCHUC!
BJIGKTpI/I‘-IeCKI/Iﬁ 3BOHOK, I'CHCPATOP NCPEMECHHOI'O TOKA,
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JIMHHY 3JIEKTpoIepead

VYpok 21

MexaHnudecKkue BOJIHBI, YCIOBUS PACIIPOCTPAHEHUS.
[Teprona. CkopocTh paclipOCTpaHEHHUsI ¥ IJIMHA BOJIHBI.
[Tonepeunsie ¥ MPOIOIBbHBIE BOTHBI

Ypoxk 22

3Byk. CKopocTh 3ByKa. [']poMKOCTh 3ByKa. BricoTa TOHA.
Tem0p 3ByKa

VYpox 23

DNeKTpOMarHUTHBIC BOJIHBI. CaoiicTBa
AJIEKTPOMAarHUTHBIX BOJIH: OTPaKE€HHUE, IPEIOMIICHHE,
nongpuzanus, audpaxkuus, uHTepdepenmus. CkopocTb
JJIEKTPOMAarHuTHeIX BoOJH. [llkana 31eKTpOMarHUTHBIX
BOJIH

Ypoxk 24

[TpuHIUTIBI paIMOCBS3U U TEIEBUACHUS. Paguomokanus

Ypok 25

Kontponbnas padota Ne2 o teme: «Konebanus u
BOJTHBD)

VYpok 26

I'eomerpuueckas onrtuka. [Ipsmonuneninoe
pacIpocTpaHeHue CBEeTa B OQHOPOAHOU cpene. Toyeunsli
VCTOYHHUK CBETA

Ypoxk 27

OtpaxxeHne cBeTa. 3aKOHBI OTPAKEHHUSI CBETA.
[TocTpoenne n3o0pakeHU# B TUIOCKOM 3€pKaje

VYpok 28

[Ipenomiienne cBeta. 3aKOHBI IPEJIOMIIEHUS CBETA.
ITonnoe BHyTpeHHee oTpaxkeHue. IIpenenbHslil yrou
IIOJIHOI'O BHYTPEHHETO OTPAKEHUs

Ypok 29

JlaboparopHast pabota Ned o teme: «3mepenue
MOKAa3aTess MPETOMIICHHS CTEKIIa

VYpoxk 30

Cobuparolye U paccenBarolye JUH3bL. TOHKas TUH3A.
DOKYCHOE PACCTOSHHUE U ONTUYECKAsl CHJIa TOHKOM JIMH3bI

VYpok 31

[TocTpoenue n3o0paxeHuit B COOUparonx u
paccenBaronux JuH3ax. @opMya TOHKOW JTUH3HI.
VBenuueHue, JaBaeMoe JIMH30M

VYpok 32

JlabopaTtopHas pabota Ne5 mo teme: «lccinenoBanme
CBOMCTB M300paKCHUH B JIMH3AX)

Ypok 33

Bonnosas ontuka. Untepdepenius cera. {udpakmms
ceta. JudppakunonHas pemeérka

VYpok 34

[Tonspusanus ceera

Ypox 35

TexHuueckue yCcTpoNCTBA U NPAKTHUYECKOE IPUMEHEHMUE:
OuKM, Jyma, ¢oTroanmnapar, HPOCKLUUOHHBIN amnmapar,
MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAsI OITHKA,
T(paKIUOHHAs PEIIETKA, MOJIIPOUT

Ypoxk 36

['panuLbl TPUMEHUMOCTH KIIACCUYECKON MEXaHUKH.
[ToctynaTel cnenuaibHON TEOPUH OTHOCUTEIBHOCTH:
WHBAPUAHTHOCTh MOJIYJIsl CKOPOCTH CBETA B BAKyyMe,
NPUHIUI OTHOCUTEIBHOCTH DUHIITEITHA

VYpox 37

OTHOCUTENBHOCTD OJHOBPCMCHHOCTHU. 38.MC,[[HCHI/I€
BPECMCHHU U COKpAIICHUC NJIMHBI

Vpok 38

DHEprusi 1 UMITYJIbC PEIATUBUCTCKON YacTUIbl. CBA3b
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MAacchl C SJHEPTUEN U UMIYJILCOM. DHEPT U MTOKOS

Ypox 39 KonTponbras padota Ne3 mo teme: «Ontuka. OCHOBBI
CHeIHaIbHOM TeOpUH OTHOCUTEILHOCTI

Ypoxk 40 ®otonsl. Dopmyna [InaHka cBs3u 3HEPrUH (HOTOHA C €To
4acTOTOW. DHEPrus U UMIYJIbC POTOHA

Ypok 41 OtkpeiTue u uccienaoBanue Gororddexra. OnbiTel A. I'.
CroneroBa

VYpok 42 3akonbl porodddexra. YpaBHeHHue DUHIITSHHA s
dbortorddekra. «Kpacnas rparuma» Gororddexra

VYpoxk 43 Pewenue 3amau no reme «J1€MEHTBI KBAHTOBOUM OITHUKI

Ypok 44 Hasnenue ceera. Onwitel [1. H. JIeObeneBa. Xumuueckoe
JIEHCTBUE CBETA

Ypok 45 TexHu4ecKkue ycTpoicTBa U NPAKTUIECKOE IPUMEHEHHE:!
(dhoTormeMeHT, POTOAATUHK, COTHEUHAs OaTapes,
CBETOJINO]T

Ypoxk 46 Mopenb aroma Tomcona. OnbiTel Pezepdopaa mo
paccesiHuio a-yactul. [lnanerapnast Mmojens atoma

Ypoxk 47 IToctynarsl bopa

VYpok 48 Nznydenue u norsoiieHrne GOTOHOB MPH TMEPEX0JIe aToMa
C OJIHOTO YPOBHS SHEPIUU Ha Apyroi. Buasl ciekTpos

VYpok 49 BonHoBeIe cBoiicTBa yactu. BomHel ne bporins.
KopnyckynsipHo-BoiHOBOM Ayanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JTy4ECHHE

Ypoxk 50 OtkpsiTue pagunoaktTuBHOCTU. OnbITh Pesepdopaa mo
OIIPEEIICHUIO COCTABA PAIMOAKTUBHOTO U3IIY4EHHUS

VYpok 51 CgoiicTBa anbda-, 6eta-, raMMa-u3nydeHus. Bnusane
PaIMOAKTUBHOCTH HA )KUBBIC OPTaHU3MBbI

Ypoxk 52 OTkphITHE IPOTOHA M HeWTpOHA. M30TOMBI. Anbdha-
pacmaj. DNeKTPOHHBINA U MO3UTPOHHBIN OeTa-pacna.
lNamma-uznyuenue. 3akoH paJuoOaKTUBHOTO pacmajia

Ypok 53 OHeprus CBA3M HYKJIOHOB B sipe. SIepHbIE peaklnu.
SAnepuslii peaktop. [IpoOaembl U IEPCIIEKTUBHI SAEPHON
SHEPreTHKHU. DKOJIOTHYECKUE aCIeKThI SAIEPHOI
SHEPTETUKHU

VYpok 54 DnemeHTapHbIe YacTUllbl. OTKPHITHE TO3UTPOHA.
MeTo/161 HAOMIOICHHUS U PETUCTPAIIUH dJIEMEHTAPHBIX
yactull. DyHnameHTanbHble B3auMoaencTBus. EquHcTBO
(bu3nvecKoil KapTHHBI MUpa

VYpok 55 Bun 3Bé3mHor0 HebOa. Co3Be3nus, ipKue 3BE3HI,
IUTAHETHI, UX BUAUMOE BHKeHue. CoHeuHas cuctemMa

Ypok 56 Counie. ConHeyHasi aKkTUBHOCTh. MICTOUHUK 3HEprun
ConHua u 38€31

Ypok 57 3BE37bl, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/1bI IJIaBHOU

MOCIE0BATEIbHOCTH. BHYTpEHHEE CTPOCHHE 3BE3I.
CoBpeMeHHBIE TTPEICTABICHHS O TPOUCXOKICHUH U
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sposrrornu CoJtHIa U 3BE3]

Ypok 58

Muneunsiii [1yte — Hama I'anakruka. [lonoxenue u
nexkenue Counnia B [Nanaktuke. ["anaktuku. Y€pHbie
JIBIPBI B siApaXxX rajJakTHK

Ypoxk 59

Bcenennas. Pacmmpenue Beenennoii. 3akon Xa66ima.
Paz6eranue ranaktuk. Teopust bonbiioro B3psiBa.
PenukroBoe n3nydenue. MerarainakTruka

Ypox 60

Hepemennsie npobiaemMbl aCTpOHOMUHT

VYpok 61

KonTponbnast padota Ne4 no teme: «KBantoBas usuka.
DJeMEeHTBl aCTPOHOMHUU U aCTPOPU3UKI»

Ypoxk 62

O6o0matromuii ypok. Ponb ¢pu3uku 1 acTpOHOMHUH B
9KOHOMUYECKOHN, TEXHOJIOTMYSCKOM, COTMATBLHON U
ITUYECKOH cdepax AesaTeTbHOCTH YeTI0BeKa

VYpox 63

O6o6maromuii ypok. Pois u Mecto pusuku u
aCTPOHOMUH B COBPEMEHHOM Hay4YHOM KapTUHE MUpa

Ypoxk 64

O6o0maromuii ypok. Pois ¢huzudeckoit Teopuu B
(hopMUpOBaHUU TIPEICTABICHUI O PU3NIECKON KapTHHE
MHpa

Ypox 65

Ob6o6maromuit ypok. Mecto ¢pu3zndeckoil KapTHHBI MUpa
B 0011IeM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUI O PUPOJE

Ypoxk 66

Pe3epBHbIil ypok. MaruuTHOE 1moJie. DIEKTPOMarHuTHas
UHAYKLUS

Ypok 67

PesepBHblil ypok. OnTuka. OCHOBBI ClIEHHATIBHOMN
TEOPHUH OTHOCUTEIBHOCTH

Ypok 68

PesepBHeIil ypok. KBanToBas husuka. DIeMeHTHI
ACTPOHOMMH U aCTPOPUNKU

B denepanbHbIX W pETHOHANBHBIX TIPOIEAYpax OIEHKH KadecTBa 0Opa3oBaHUS
UCTIONB3YEeTCsl TepeyeHb (Koau(UKaTop) pachpelesieHHbIX 10 KiaccaM MpOBEpSeMBbIX
TpeOOBaHMI K pe3yJibTaTaM OCBOEHHUSI OCHOBHOW 00pa3oBaTEIbHOW MPOrpamMMbl CPEIHETO

NEPEYEHD (KOJU®UKATOP) PACIIPEJEJEHHBIX 11O

KJIACCAM MMPOBEPSIEMbBIX TPEGOBAHUM K PE3YJIBTATAM

OCBOEHMSI OCHOBHOM OBPA3OBATEJIBHOM TPOI'PAMMBI
CPEJHETI'O OBIIIETO OBPA3OBAHUS U DJIEMEHTOB

COAEPXAHMUA 11O ®PUSUKE

o011ero o0pa3oBaHUs U AJIEMEHTOB COAEPkKaHU 10 (PU3HKE.

10 KJIACC
IIpoBepsiemblie TPeOOBaHMS K Pe3yJIbTATAM OCBOEHHMSI OCHOBHOI 00pa3oBaTeIbHOI
NMporpamMmbl
Kon "
IIpoBepsiemble npeIMeTHBIE Pe3yJabTAThI OCBOCHHSI OCHOBHOM
NpoBePSIEMOro

pe3yJibTaTa

00pa30BaTeILHON NPOrPaMMBbI CpeiHero 001ero od0pasoBanus
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JleMoHCTpUpOBaTh Ha TMpUMEpax pPoOJdb U MecTo (Qu3MKM B
(GhopMUpOBaHHHM COBPEMEHHON HAyYHOW KapTHUHBI MHUpPA, B Pa3BUTUHU
COBPEMEHHON TEXHUKHW M TEXHOJIOTUW, B MPAKTUYECKON AEATEIHHOCTH
Jroei

YYUTBIBaTh TPAHUIBI TPUMEHEHUS WU3YYCHHBIX (PU3NYECKUX MOJICIICH:
MarepuaibHas TOYKA, WHEpIMalbHAs CHCTeMa OTcuéra, aOCOJIOTHO
TBEPIOE TENO, UJICAIBHBIN ra3; MOAECIN CTPOCHUS Ta30B, KUJIKOCTEH U
TBEPABIX Te€J, TOYEUHBIM OJJIEKTPUYECKUU 3apsi — IPU PELICHUH
(bu3uIecKuX 3a1aq

PacnioznaBate (usmyeckue sBiIeHHUS (MPOIECCHI) U OOBACHATh MX Ha
OCHOBE 3aKOHOB MEXAaHUKH, MOJIEKYJISPHO-KUHETUYECKON Teopuu
CTpOGHHMsSI  BemlecTBa M DJIGKTPOJWHAMUKHU:  paBHOMEPHOE U
PaBHOYCKOPEHHOE MPSAMOJIMHEWHOE IBHKEHHE, CBOOOIHOE MaJIeHHE TeT,
JBUKEHHE 110 OKPYKHOCTH, MHEPIHS, B3auMoaencTBre Tei; nuddysus,
OpOYHOBCKOE JIBKEHHME, CTPOCHHE JKUIKOCTEH U TBEPABIX Tell,
n3MeHeHne oO0BEéMa Teln TpHU HarpeBaHWU (OXJIAXKICHHH), TEIJIOBOE
paBHOBeCHe, HCIIApEHHE, KOHJCHCAIMs, IUIABICHUE, KPHUCTAJTU3aIHs,
KHUIIEHUE, BJIAXKHOCTb BO3]yXa, IOBBIIIEHUWE [aBIEHUS raza MpH €ro
Harp€BaHHM B 3aKPbBITOM COCYAC, CBA3b MCIKAY IMapaMETpaMH COCTOSIHUA
ra3a B H30MpoIleccax; dJEKTPU3aIus Tell, B3aUMOICHCTBUE 3apsI0B

OnuceiBaTh ~MEXaHMYECKOE JIBHKEHHE, HUCHONB3ysd  (U3HYECKue
BEJIMYUHBI: KOOpJWHATA, MYTh, MEPEMEUIEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CHJIa, HWMIYJIbC Tella, KHHETWYeCKas dJHeprus,
MOTCHIIMATbHASL  DHEPrusi, MeXaHWYeckas pabora, MeXaHW4YecKas
MOIIIHOCTb; MPH ONMHCAHUU MPABUIBHO TPAKTOBATh (PU3NUYECKUI CMBICI
WCTONIb3YEMBIX BEJIIMYUH, WX OOO3HAUEHUS ¥ eIUHUIIBI, HAXOJHTh
(hopMyIIbl, CBS3BIBAIOIIME AAHHYIO (PU3UYECKYIO BEIMYUHY C JAPYTUMU
BEITMYUHAMU

10.5

10.6

10.7

OnwuceiBaTh M3y4YCHHBIE TEIUIOBBIE CBOMCTBA TN U TEIUIOBBIC SBJICHMA,
UCTIONB3ys (U3MYecKue BEIMYMHBI: JaBJICHHWE Tasa, TeMIeparypa,
CpedHss KUHETWYecKas DSHEPrusi XaOTHUECKOTO J[BHKEHUS MOJIEKYII,
CpeIHEKBaApaTHUHAsT CKOPOCTh  MOJICKYJd, KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSS dHEprusi, paboTa raza, Kod(pUIHMEHT MOJIE3HOro JeHCTBUS
TEIUIOBOTO  JIBUTATENIs; TPH  ONHCAHWU TPAaBWIBHO  TPAaKTOBATh
(Gu3NYeCKUil CMBICT HCHOJB3YyEeMBIX BEIWYMH, HX OOO3HAYCHHS U
eIMHMIBI, HAaXOJUTh (OPMYJIbI, CBS3BIBAIOIIME JAHHYIO (DU3NYECKYIO
BEJIMYUHY C JPYTUMU BeTMYUHAM

OnuceiBaTh M3yuy€HHBIE DJJIEKTPUYECKHE CBOMCTBA BEUIECTBA U
JJICKTPUYECKUE  sBIEHUsA  (TIPOLIECCHI),  HCMONB3ysSd  (hHU3UYECKHE
BETTUYUHBI: AIIEKTPUIECCKUI 3aps, AIIEKTPUIECKOE noJe,
HaNpsHKEHHOCTh  TOJIS, TOTCHIMAN, Pa3HOCTh MOTEHIMAJIOB; IPH
ONMCAaHUU TPABHIBHO TPAKTOBATh (DU3MUYECKHH CMBICI HCHOIb3YyEMbIX
BEJIMYUH, WX OOO3HAYCHWs] ¥ CAWHUIBI; YKa3biBaTh (OPMYIIBI,
CBSI3BIBAIOIME TAHHYIO (PM3UYECKYIO BETMYMHY C IPYTUMHU BEITUYHMHAMU

aHAIM3UPOBATh  (DM3MUECKHE TPOIECCHl W  SBICHHUS, HCIOIb3Ys
(u3nyeckre 3aKOHbl U MPUHIUIIBL: 3aKOH BceMUpHOro Tsrotenus, 1, Il u
III 3axoubl Hpr0TOHA, 3aKOH COXpaHEHUSI MEXAaHUYECKOM dHEPTUHU, 3aKOH
COXpAaHEHUs HWMIMYJIbCA, NPUHUUII CYNEPHO3UIUUA CHJI, TPUHLHI
paBHONpaBUs  MHEPUMAIBHBIX  CHCTEM  OTCYETA;  MOJEKYJSPHO-
KUHETUYECKYIO TEOPHUIO CTPOCHMSI BEIIECTBA, I'a30BbI€ 3aKOHBI, CBS3b
CpeoHEd KUHETUYECKOW DSHEPIUM TEIUIOBOIO JBMKEHHS MOJIEKYJ C
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aOCOJIIOTHOM TEMIEpaTypol, TMEpBBIM 3aKOH TEPMOJIWHAMUKH; 3aKOH
COXPAaHEHHUs DJEKTPUYECKOro 3apsna, 3akoH KymoHa; mpu 3ToM
pa3nuyaTh CIOBECHYI (OPMYIMPOBKY 3aKOHA, €ro MaTeMaTHYecKOe
BBIPAYKEHUE U YCIIOBUS (TPaHMILIbI, 00JIACTH) TPUMEHUMOCTH

OOBSICHATH OCHOBHBIC MPHUHIIMITBI JIEHCTBUS MAIlIMH, NPUOOPOB U
TEXHUYECKUX YCTPOICTB; pa3iauyaTh YCJIOBHS HUX 0€30MacHOro
WCIIOJIb30BaHUs B [IOBCETHEBHOM KU3HU

BBINONHATE SKCIEPUMEHTHI TI0 UCCIICOBAHUIO (PU3UYECKUX SIBICHUH H
IIPOLIECCOB € UCIIOJIB30BAHUEM IIPSIMBIX U KOCBEHHBIX U3MEPECHMI; IpU
aToM (opmymupoBaTh mpoOseMy (3amady) W THIOTE3y Y4eOHOTO
IKCIIEPUMEHTA, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000pYI0BaHNUS,
MIPOBOJIUTH OTIBIT U (POPMYITHPOBATH BHIBOIBI

10.10

10.11

10.12

10.13

10.14

10.15

10.16

10.17

10.18

OCYIIIeCTB.]'IHTI) IpAMBIC 1 KOCBEHHBIC U3MCPCHUA CI)I/ISI/I'-IGCKI/IX BCJINYHH,
IIPU 3TOM BBIOMPATh ONTUMANBHBIA CIOCOO M3MEPEHUsS M UCIOIb30BATh
WU3BECTHBIE METO/bI OLICHKU MOTPEITHOCTEN U3MEPEHUI

UccnenoBaTh 3aBUCHMOCTH MeXAY (U3MUECKUMU BEIUYMHAMU C
WCIOJIb30BaHUEM TPSIMBIX W3MEPEHMId; MpPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHPOBAaTh pPE3yNbTaThl IMOJYYCHHOW 3aBUCUMOCTHU
(u3MYECKUX BETUYHMH B BHUAE TaOIHIl U rpaduKOB, JAENaTh BBIBOIBI 1O
pe3ysbTaTaM UCCIIeTI0BAHMS

CobOmoate  mpaBwia  0Oe30macHOro  TpyJa MpU  MPOBEACHUU
WCCIEIOBAaHUI B paMKax yd4eOHOro  OJKCIEepuMeHTa, y4eOHo-
HCCIIEIOBATENILCKOM W TPOEKTHOW AEATEIBHOCTH C HCIOJIb30BAHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYyI0BaHUS

Pematp pacuéTHble 3amaud C SIBHO 3aJaHHOW (PM3MUYECKON MOJEINbIo,
UCTIONB3Ysl (U3MYECKHME 3aKOHBl W TPUHIMIIBI, HA OCHOBE aHaln3a
yCIIOBUS 3a/1a4¥l BEIOUpaTh GU3UYECKYIO MOJENb, BELICTATEH (pU3nuecKue
BEJIMYUHBI U (OPMYJIBI, HEOOXOMUMBIE NIl €€ pEIIeHHs], MPOBOJUTH
pacuéThl U OIIEHUBATHh PEATLHOCTH MOJTYYSHHOTO 3HAYCHHs (PU3UUECKON
BEITMYHHBI

Pemats Ka4C€CTBCHHBIC 3aJa4du: BBICTpanBaTh JOTHYCCKH
HCIIPOTHUBOPCUUBYIO ILCIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOfI Ha HM3YYCHHBLIC
3aKOHBbI, 3aKOHOMCPHOCTH U (1)14314%01(1/16 SABJICHUA

Wcnonb3oBath mpu  pemieHHH  Y4eOHbIX  3a7ad  COBpPEMEHHbIE
UHPOPMALIMOHHbIE TEXHOJOTHUH [UIl IOWUCKA, CTPYKTypUpPOBaHUS,
UHTEpPIPETAllMd M NPEACTaBICHUS Y4YeOHON W Hay4dyHO-TOMYJSPHOU
uHpOpMalLMY, TOJYyYEHHOH M3 pa3lIUYHbIX HCTOYHUKOB; KPUTHUYECKU
aHAJTM3UPOBATh MOJTydaeMyro HH(pOpMaIio

[IpuBoaMTH, TpUMEpPHI BKJIAJa POCCHUHCKUX U 3apyOekKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE IPOIIECCOB OKPYKAIOIIErO
MHpa, B pa3BUTHE TEXHUKH U TEXHOJOTUI

Hcnonp3oBaTth TeopeTHUYecKHe 3HAHUS TO (U3MKE B TOBCEIHEBHOM
YKU3HHM JIJIs1 0OecriedeHus1 0€30MacCHOCTH MPH 00paIieHuu ¢ MPUOOpaMu U
TEXHUYECKUMHU  YCTPOHCTBAMHM, [UIS  COXPAHEHHS  3/0pPOBbS U
COOIIOICHHS HOPM HKOJIOTMYECKOTO MOBEICHUS B OKpYKaIoIlel cpee

PaGorate B rpymnme ¢ BBIIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX DPOJIEH,
IUTAHUPOBATh paboTy TPYIIIBI, PAMOHAIBHO PACIPEAEIATh 00S3aHHOCTH
U IJIAHUPOBATh JESITENBHOCTh B HECTAHAAPTHBIX CUTYalHUsX, aJ€KBATHO
OLICHMBATh BKJAJ KaXJIOr0 W3 YYAaCTHUKOB TpPYIIbl B pEIICHUE
paccmaTtpuBaeMoil mpo0emMbl
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HpOBepHeMble 3JIEMEHTHBI COACPKAHUSA

Kon
pasneia

Kox
MPOBEPAEMOro
3JI€eMeHTa

IIpoBepsieMbIe AJIeMEHTHI COAEPKAHUS

OU3NKA 1 METOABI HAYYHOI'O [IO3HAHM A

11

1.2

®dusnka — Hayka o nmpupoje. Hayunble MeTOAbI MO3HAHMS
OKpy>xaromero mupa. Poib skcrepuMeHTa M TEOpUH B
npolecce MO3HaHUs IPUPOJIbl. DKCIIEPUMEHT B (PU3HKE

MogenupoBanue (U3NYECKUX SBJICHUM U IPOLECCOB.
Hayunsle runores3sl. ®dusnyeckue 3aKOHbI U TEOPHH.
I'paHu1bl MPUMEHUMOCTH (PU3NUECKUX 3aKOHOB. [IprHIIMI
cootrBeTcTBUs. Ponbp u mecto ¢Gu3uku B GopMupoBaHUH
COBPEMEHHOM HAy4YHOM KAPTUHBI MHpa, B NPAKTHYECKOU
JEeATEIbHOCTH JIIOIEH

2.1

2.2

211

2172

MEXAHHKA
KMHEMATHKA

MexaHnuyeckoe IBUKCHHUE. OTHOCUTENBHOCTh
MEXaHUYECKOTO JIBUKEHUS. Cucrema oTCU€Ta.
Tpaektopus

Ilepemerienne, ckopocTh (CpeAHsst CKOPOCTh, MTHOBEHHAs
CKOpPOCTb) U YCKOPEHHE MaTepUalbHONH TOYKH, UX
NPOEKIMM Ha OCU cHcTeMbl KoopauHar. CroxeHue
MIEPEMELICHUN U CIIOKEHUE CKOPOCTEH

2.13

214

2.15

PaBHOMEpHOE M PAaBHOYCKOPEHHOE  IPSMOJIMHENHOE
ABIoKeHue. I'paduky 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH,
YCKOpEHUS, IIyTH U NEPEMELIEHUS MaTepUaIbHONH TOUKH
OT BPEMCHHU

CBoOoaHoe mageHue. Y CKopeHre CBOOOTHOTO A CHUS
KpuBonuHueliHoe nBuxeHHe. PaBHOMEpHOE JBUKECHHE
MaTepHUaIbHONW TOUKH 110 OKPY>KHOCTH. YTJIOBasi CKOPOCTb,
JIMHENHas CKOpOCTB. ITepuon 51 4acToTa.
[IeHTpOCTPEMUTEIILHOE YCKOPEHHE

2.1.6

2.1.7

221

Texnuueckue YCTpOﬁCTBaI CIIMAOMCETD, JABHKCHUC
CHapsAO0B, LHCIIHBIC U pCMEHHBIC IICPCaAAYN

[Ipaktnueckue  paborel.  M3mepeHue  MIHOBEHHOM
ckopocTu. MccnenoBanue COOTHOLIEHHSI MEXKAY IyTSIMH,
MIPOMJICHHBIMU TEJIOM 3a IIOCJIEA0BATEIIBHBIC DPABHBIC
IIPOMEXYTKH BPEMEHU IIPH PAaBHOYCKOPEHHOM JBUKCHHUH
C HAYAJIBHOM CKOpPOCTBIO, pPaBHOM Hymr0. M3ydeHue
IOBWKCHMs IIAapUKa B BA3KOM JKUAKOCTH. M3yueHue
JBUKEHMS Tea, OPOIIEHHOTO TOPU30HTAIbHO

JTMHAMUKA

[Ipuaiun otHocutTensHOCcTH ['anmunes. IlepBwlii 3aKOH
Hprotona. HepimanbHble CUCTEMBI OTCUETA

2.2.2
2.2.3

Macca Ttena. Cuna. [IpuHIMI Cynepno3uiivy Cuil

Bropoii 3akoH HplooTOoHa 711 MarepualibHOM TOYKH B
unepuuanbHoit cucreme orcuéta (MCO). Tperuit 3akoH
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Hrrorona AJI1 MaTCPpHUAJIBHBIX TOYCK

3akoH BcemupHoro tsarorenus. Cwia Tsokectu. IlepBas
KOCMHUYECKast CKOpocTh. Bec Teina

2.25

Cuna ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe tpeHue. Cuia TpeHuUsl CKOJIbKEHUS U
cwia TpeHus 1nokos. Koadduuument tpenus. Cuia
COIIPOTHBIICHUS] TPU JBMXKEHUM TeJda B KHUJIKOCTU MWIH
rase

2.2.7

2.2.8

[ToctynaTtensHoe W BpamaTeabHOE JABHXKEHHE aOCOIIOTHO
TBEPAOIO Tena

MoOMEHT cHIBl OTHOCHUTENBHO OCH BpameHus. [lmewo
cwibl. Ycnous paBHoBecHs TBEpaoro Tena B MCO

2.2.9

2.2.10

231

Texanueckue y@[‘pOﬁCTB&Z NOAIIMITHMKHK, JABHKCHHC
HNCKYCCTBCHHBLIX CITYTHHUKOB

[Ipaktndyeckue paboTel. M3yueHue aBmwkeHHs Opycka Io
HAKJIOHHOW IUIOCKOCTH TIOJ JEHCTBHEM HECKOJIBKUX CHIL
HccnenoBanue 3aBUCHMOCTHU CHIT YIIPYTOCTH,
BO3HHKAIOMIUX B Je(popMUpyeMOii IPYKUHE U PE3UHOBOM
oOpasue, oT BenuuuHBl WX aedopmanuu. MccnenoBanue
YCIIOBHI paBHOBECHs] TBEPJOro Tela, HMMEIOIIET0 OCh
BpaICHHS

3AKOHBI COXPAHEHNMA B MEXAHUKE

NMnynsc MaTepuanbHOM TOYKH, CUCTEMBbI MaTEPUAIBHBIX
ToueK. VIMITyJIbC CHIIBI M N3MEHEHHE UMITYJIbCa Tella

2.3.2

2.3.3
234

3akoH coxpaHenusa wumnyibca B HMCO. PeaktuBHoe
JBUKCHHUEC

PaGora cuiiet
MomHoOCTh CHIIBI

2.35

23 2.36

2.3.7

Kunernueckas sHeprus marepuanbHol Touku. Teopema o
KMHETUYECKOU JHEPIUU

[TorenmansHass 3Heprus. [loTeHUManbHasgs  SHEPrUs
ynpyro naedopmupoBaHHOW mpyxHUHBL. [loTeHumanbHas
SHEPTUs Telia BOJIW3H MOBEPXHOCTH 3eMITH

HOTGHHI/IaJH)HBIG N HCIIOTCHIUAJBbHBIC CHUIIBI. CBs3b
pa6OTBI HCTIOTCHIMAJIBHBIX CHIJI C NU3MCHCHUEM
MEXaHUYECKOM OHCPIrUr CUCTCMEI TCII. 3akoH COXpaHCHUMA
MEXaHUYeCKOM OQHCPIUn

2.3.8
2.3.9

2.3.10

Yrpyrue u Heynpyrue CTOJIKHOBEHUS

TexHuyeckue yCTpOWCTBA: JBH)KEHUE PAKET, BOJOMET,
KOIIep, PYKUHHBIN IUCTOJIET

[IpakTudeckue paboThl. M3ydeHHe CBS3M CKOPOCTEH Te

npu Heynpyrom ynape. HccrienoBanue cBs3M pabOTHI
CWJIBI C UBMEHEHHEM MEXaHUYECKOM SHEepruH Tela

3 MOJIEKYJISIPHAS ®U3NKA 1 TEPMOAMHAMUKA

OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUM

31 3.11

OcHOBHBIE  TIOJIOKEHUS  MOJEKYISAPHO-KHHETUYECKOM
teopun. bpoyHoBckoe nsmxenme. uddysus. Xapakrep
JIBVDKECHUS M B3aUMOJICHCTBHS YaCTHI] BEIECTBA



3.2

3.3

3.1.2

3.1.3

3.14

3.15
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Mogenu CTpoeHHsI Ta30B, KUAKOCTEH U TBEPIBIX TENT M
00BsACHEHNE CBOMCTB BEIIECTBA Ha OCHOBE DTHX MOJIEIIEH
Macca wmonekyn. KonudectBo BemiectBa. IlocrosiHHas
ABoraapo

TenmoBoe paBHOBecue. Temmeparypa U €€ H3MEpEHHE.
[IIxana remneparyp Llenbcust

Mogens wuaeanbHoro raza. (OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KUHETUYECKOW TEOPHUH UJI€aTIbHOTO Ta3a

3.16

3.1.7

AbGcomoTHas ~ TeMmeparypa  Kak ~ Mepa  cpenHei
KMHETUYECKOM HHEPIHMHM TEIUIOBOIO JBMIKEHUS YAaCTHIL
rasa. [lIxana remneparyp KenpBruHa

VYpaBuenue Knaneiipona — Menneneena. 3akoH JlanbToHa

3.18

3.1.9

3.1.10

I'azoBble 3akoHbl. M30mporiecchl B HIEaNbHOM Trase C
MOCTOSIHHBIM ~ KOJMYECTBOM  BEIIECTBA:  HM30TEpMa,
n30Xopa, n3odapa

TexHnuueckue ycTpoicTBa: TepMOMETP, OapoMeTp

[IpakTrueckue paboTbl. M3mepeHwe Macchl BO3ayxa B
KJIaCCHOM KoMmHare. MccimenoBaHue 3aBUCUMOCTUH MEXIY
rapaMeTpamMu COCTOSIHUS Pa3peskeHHOro rasa

OCHOBbI TEPMOJIMHAMMKN

3.2.1

3.2.2

3.2.3

Tepmogunamuueckass cucrema. BHyTpeHHsAs sHeprus
TEPMOJMHAMHYECKON CHCTEMBI B CITIOCOOBI €€ N3MEHEHUS

KonngectBo Ternotsl u pabota. BHyTpeHHss 3Heprus
OJTHOATOMHOTO U/I€aIbHOTO ra3a

Bunel Tenmonepegauu: TEIIONPOBOAHOCTh, KOHBEKIIHS,
n3nydeHue. Tenno€MKocTs Tena. Y AeiabHas TEII0EMKOCTh
BCIIIECTBA. Pacuér KOJIMYECTBA TEIIOTHI npu
TeIIonepeaaye

3.24

3.2.5

3.2.6

3.2.7

3.2.8

[lepBeiii 3ak0H TepMmoauHAMHKH. [IpuMeHeHue mepBoro
3aKOHa TEPMOJMHAMUKHU K H3ompoleccaM. ['paduueckast
UHTepIpeTanus paboThl ra3a

TennoBble MamuHbl. [IpuHIMOBL JEHCTBUSA  TEIJIOBBIX
MamwH. [IpeoOpa3zoBaHus YHEPTUH B TEIJIOBBIX MAIllIMHAX.
Koadbdunument mnonesnoro neiictBus (manee — KII/)
temioBoi mamuHebl. [{ukin Kapuo u ero KII/]

Bropoii  3akoH  TepmoamHamuku.  HeoOpatumocTh
MpoLiecCOB B mpupoae.  TemaoBele  JBUraTeiH.
DKOJIOTUUECKHUE MPOOJIEMBI TEIIIOIHEPTE€THKU
TexHuueckue yCTpOMCTBA: JABUIaTellb  BHYTPEHHEIO
Cropanus, ObITOBON XOJOJUIbHUK, KOHTUIIHOHEP

[IpakTnueckue paboTHI. H3mepenne YAEIbHON
TEIUIOEMKOCTHU

AT'PEI'ATHBIE COCTOAHUMA BEHIECBA. ®A30BBIE ITEPEXO/IbI

Hapoo6pa30BaHI/Ie 1 KOHACHCAIHA. I/IcnapeHHe M KUIICHHUC.

331 YaenpHas Temiota MapooOpa3oBaHUSA.  3aBUCHMOCTH
TEMITEPATYPbl KUIICHHS OT JIaBJICHHS
332 AOCONIOTHAsT M OTHOCUTENIbHAS BIAXXHOCTh BO3/yXa.

Haceimennsiii nap
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Teépnoe temo. Kpucrammueckue u amopdHBIE Tena.

3.3.3 AHU30TpOIUST CBOUCTB KpHCTAIIOB. JKUIKHE KPUCTAILIBL.
CoBpeMEHHbIE MaTePHUAIbI
334 [InaBneHne ¥ KpucTaM3auus. YJeNnbHas TEIUIOTa
iaBnerus. CyOnumarus
3.35 VYpaBHeHHE TEMI0BOro O6ajgaHca
TexHuyeckue yCTpOWCTBA: TUTPOMETP U TICUXPOMETD,
336 KaJIODUMETP, TEXHOJOTUU IIOJIyYE€HUS COBPEMEHHBIX
MaTepuajgoB, B TOM 4HCI€ HAHOMAaTepHaloB, H
HAaHOTEXHOJIOTUHU
3.3.7 [IpakTuyeckue paboTel. MI3Mepenue BIa)XHOCTH BO3/1yXa
4 SJIEKTPOANMHAMUKA
DJIEKTPOCTATUKA
411 OnekTpuzanusi Tel. OJEeKTpudeckuil 3apsn. /[IBa Buma
IEKTPUYECKHUX 3aps10B
4.1.2 [IpoBOAHMKY, AUDIIEKTPUKH U MOJTYIIPOBOJHUKH
4.1.3 3aKOH COXpaHEHUs ANEKTPUUECKOT0 3apsijaa
414 B3aumopeiictBue 3apsoB. 3akoH Kynona
Onexkrpuueckoe mnoise. Hampsyk€HHOCTH AJIEKTPUYECKOTO
415 nosist. [IpuHiun cynepniosunuu. JIMHMM HanpspKEHHOCTH
AIEKTPUYECKOTO MOJIS
4116 Pabora cun anekrpocratnueckoro mois. [loTenuuann.
41 Pa3nocTtrs noTeHIuaion
417 [IpoBogHMKM W JAMPIEKTPUKM B IOCTOSSHHOM
ANEKTPUYECKOM Mouie. J{udnaeKTpuueckas MpoHUIIaeMOCThb
DIEKTPOEMKOCTb. Konpencarop. DIIEKTPOEMKOCTh
4.1.8 IJIOCKOTO  KOHJEHCAaTOopa.  DHEpPrusi  3apsuKEHHOTO
KOHJICHCATOpa
TexHu4yeckue yCTpOMCTBA: JJIEKTPOCKOI, SJIEKTPOMETD,
419 ANEKTPOCTATUYECKAS 3aluTa, 3a3eMIIEHHE
AJIEKTPONIPUOOPOB, KOHJCHCATOP, KCEPOKC, CTPYHHBINA
MIPUHTEP
4.1.10 [Ipaktnueckue padoTel. M3MepeHHe 3IEKTPOEMKOCTH
KOHJICHCATOpa
[OCTOSHHBIN SJEKTPUYECKUIN TOK. TOKU B PA3JIMYHbBIX
CPEAAX
421 VYcnoBus CylecTBOBAaHUS MOCTOSIHHOTO AJIEKTPUYECKOTO
Toka. Mctounuku Toka. Cuna Toka. [TocTossHHBIN TOK
4.2.2 Hanpsokenune. 3akon Oma 715 yyacTka Lenu
423 DneKTpuyeckoe COIPOTHUBIICHUE. VY aenbHoe
42 COTIPOTHBIICHHUE BEIIECTBA
' 424 [TocnenoBarensHOE, napasuieIbHOe, CMEIIIaHHOe
COEIMHEHHE ITPOBOJHUKOB
4.2.5 Pabota snexrpuueckoro Toka. 3akon Jxoyins — Jlenna
4.2.6 MOMIHOCTh 3AEKTPUUYECKOTO TOKA
anekTpoaBwxkymas cuna (ganee — DJIC) m BHyTpeHHee
4.2.7 COTIPOTUBJICHHUE UCTOYHUKA TOKA. 3akoH OMa JyIsl TOTHOU

(3aMKHYTOI) 351ekTpuueckoi nenu. KopoTkoe 3aMbikanue
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DNeKTpOoHHas  MPOBOAMMOCTh  TBEPABIX  METAJJIOB.

11 KJIACC

4.2.8 3aBUCUMOCTb CONPOTHBIICHUS METAJUIOB OT TEMIIEPATYPHI.
CBepXpoBOANMMOCTh

429 DJIEKTPUYECKUIN TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX
My4KOB
[TonynpoBoAHUKH. CoOcTBeHHas " MpUMecHas

4.2.10 MIPOBOAMMOCTh  MOJYNpOBOAHMKOB.  CBoiicTBa  p-N
nepexoja. [lomynpoBogHUKOBBIE TPHOOPHI

4211 DIIEKTPUYECKHI TOK B AIEKTPOIUTAX.

DNEKTpOIIUTUYECKAs! AUCCOLUALIMSL. DIEKTPOJIN3

Onexktpuueckuii TOK B rasax. CaMOCTOSTENbHBIN U
4.2.12 HECaMOCTOSITENIbHBIN  pa3ps. Paznuynble  TUMBI
CaMOCTOSITeNIbHOTO pa3psiaa. Monuus. [lnazma

TexHuueckue ycTpoHCTBa: aMIepMeTp, BOJIBTMETP,
peocTar, WCTOYHUKH TOKa, OJIEKTPOHArpeBaTEIbHBIC
4.2.13 pUOOPBI, ANEKTPOOCBETUTENbHBIE MPHOOPHI, TEPMOMETP
CONIPOTHBIICHHS, BaKyyMHBIH JHOJNl, TEPMHUCTOPHI H
(b oTOpe3nUCTOPHI, MOJYNPOBOAHUKOBBIN U0/, TaTbBAaHUKA

[Ipaktnyeckue  paboTel.  M3yueHuMe  CMELIAHHOTO
COEIMHEHUS PE3UCTOPOB.

Wzmepenne OJIC ucTOYHMKA TOKa M €ro BHYTPEHHETO
conpotuieHus. HabmoaeHue anexrponusa

4.2.14

IIpoBepsiemblie TpeOOBaHMS K Pe3yJIbTATAM OCBOEHHMSI OCHOBHOI 00pa3oBaTeIbHOI

NPOrpaMmblI

Kon
MPOBEPAEMOro
pe3yJbTara

111

IIpoBepsiemble npeMeTHBIE Pe3yabTATHI 0CBOEHHS] OCHOBHOM
00pa30BaTeJILHON MPOrPaMMBbI CpeIHero 001ero od0pasoBanus

JleMoHCTpHpOBaT, Ha TMpUMEpax poib ©U MecTo (u3uku B
(GhOpMHPOBAaHMHM COBPEMEHHOW HAay4YHOW KapTHHBI MHpA, B Pa3BUTUU
COBPEMEHHON TEXHHUKH M TEXHOJIOTHUW, B MPAKTUYECKOU AEATEIbHOCTH
JIIOJIEH, 1IEJIOCTHOCTh ¥ €AMHCTBO (PM3MUECKOM KapTHUHBI MUpa

11.2

11.3

11.4

Y4uThIBaTh TPAaHUIBl MPUMEHEHHUS U3YYEHHBIX (PU3UUYECKUX MOJEIeH:
TOUCYHBIN 3JIEKTPUUECKUN 3apsl, sAEpHas MOJENb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO sJIpa MPH pelIeHnH (HPU3NUeCKUX 3a1a4

Pacnio3naBate (usmveckue siBIeHUs (MPOIECChl) M OOBSCHATh MX Ha
OCHOBE  3aKOHOB  DJIGKTPOJMHAMUKH W  KBAHTOBOM  (DM3HKH:
AJIEKTpUYEcKas MPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XUMHYECKOE,
MarHuTHOE JICUCTBUSA TOKQ, B3aMMOJICICTBHE MAar"HuToB,
AIIEKTPOMArHUTHAsl ~MHAYKIMS, JeMCTBME MAarHUTHOTO IMOJg Ha
OPOBOJAHMK C TOKOM U JABWXKYIIMHACS 3apsl, SJIEKTPOMAarHUTHBIE
KoieOaHUs U BOJIHBI, NPSIMOJMHEHHOE paclpoCTpaHEHHE CBETa,
OTpakeHHeE, MPEIOMIICHHEe, UHTep(epeHIus, TUPPAKIHS U TOIIPU3AIUS
cBeTa, aucnepcusi ceta, (poroanekTpuueckuii d3pdext (hoTodddekr),
CBETOBOC [IaBJICHHWE, BO3HMKHOBEHHE JIMHEHYATOTO CIIEKTpa aroma
BOJIOPOJIa, €CTECTBEHHAS U UCKYCCTBEHHAs paJlO0aKTUBHOCTh

OnuceiBaTh  M3y4eHHbIE CBOWCTBAa  BEIIECTBA  (DJIEKTPUYECKUE,



11.5

11.6

11.7

11.8

11.9

11.10

11.11

11.12
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MarHuTHbIE, ONTHUYECKUE, BJIEKTPUUYECKYIO0 MPOBOJAUMOCTh Pa3IMYHBIX
cpel) MW SIEKTPOMArHUTHbIE  SIBIEHHUS  (IIPOLIECCHI),  HCIONb3YS
busznyeckne  BEIMYUHBL:  JJEKTPUYECKUH  3apsija, Ccuila  TOKa,
AIIEKTPUYECKOE HANPSDKEHUE, 3JIEKTPUUYECKOE CONPOTUBIIEHUE, Pa3HOCTh
notenuuanos, JJIC, pabora Toka, MHAYKIMS MarHUTHOTO IOJISI, CHJIa
Awmrmepa, cwna JlopeHna, WHIYKTUBHOCTb  KaTyIIKW, OSHEPrus
AIEKTPUYECKOTO U MAarHUTHOTO TOJICH, MEPUOJ M YacToTa KoJeOaHuil B
Koie0aTeIbHOM  KOHType, 3apsl U CHia TOKa B  Ipolecce
FapMOHMYECKHUX 3JIEKTPOMArHUTHBIX KOJeOaHMH, (POKYCHOE pacCTOsSTHUE
U ONTHYECKas CWUa JIMH3BL, MPU OMHCAHMM TMPABUIBHO TPAKTOBATh
(U3MYECKUN CMBICT UCIOJIB3YEeMbIX BEJIMYMH, WX OOO3HA4YCHHS U
€IMHUIIBI; YKa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIINE MAHHYIO (PU3UYECKYIO
BEJIMYMHY C IPYTUMU BETMYMHAMU

OnuceiBaTh M3y4YCHHBbIC KBAHTOBBIC SIBICHUS M MPOIECCHI, MCIOJb3Ys
buznyeckue BEIUYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JJIMHA
BOJIHBI W 4YacTOTa CBETa, JHEPrus HW UMIYIbC (OTOHA, MEPHO
MOJTypacmnajia, SHepPTrus CBA3M aTOMHBIX Sifiep; MpU ONMUCAHUH MPABUIBHO
TPAKTOBAaTh  (DU3MYECKUN CMBICT  HCIOJNB3YyeMBIX  BEJIMYMH, WX
0003HAYCHUS U €UHUIIBL; YKa3bIBaTh (DOPMYIIbI, CBA3BIBAIOIINE TaHHYIO
(U3UYECKYI0 BEIMUMHY C JPYTUMHU BEIUYMHAMH, BBIYUCIISITH 3HAYCHUE
bu3znyecKoil BeTUYMHBI

AHanu3upoBaTh (QU3MYECKHE MPOLECCHl M SIBICHHS, HCIIONB3YS
¢usmueckne  3aKOHBI M TpPUHOMIB:  3akoH Oma,  3aKOHBI
MIOCJICZIOBATENEHOTO U TAPaJUICIBHOTO COEANHEHNUS IPOBOHUKOB, 3aKOH
Jxoyns — JleHma, 3aKkOH JJIEKTPOMAarHUTHOW WMHAYKUWH, 3aKOH
NPSMOJMHEHHOTO PacIpOCTPaHEHHs CBETa, 3aKOHBI OTPaKCHHS CBETa,
3aKOHBI MTPEJIOMJICHUS CBETa, YpaBHEeHHe DiHITeHA 115 (hoTod(dexTa,
3aKOH COXPaHECHUS HSHEPTUH, 3aKOH COXPAHEHUS WMITYJbCa, 3aKOH
COXpaHEHHs DJIEKTPUYECKOTO 3apsijia, 3aKOH COXPAaHEHHS MacCOBOTO
4Hcia, MocTyiaaTtel bopa, 3aKOH pagMOAaKTUBHOTO paclaja; MpH 3TOM
pa3nuyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe
BBIP@KCHUE U YCIOBHSA (TPaHUIIBI, 00JIaCTH) IPUMEHUMOCTH

Omnpenensts HalpaBl€HHE BEKTOpa MHIYKIUM MAarHUTHOTO IO
MIPOBOJIHUKA C TOKOM, CHJIbI AMriepa 1 cuibl JlopeHia

CTpouTh U OMHCHIBATH H300pAKEHUE, CO3ABAEMOE TUIOCKUM 3EPKAJIOM,
TOHKOH JTUH30H

BEIMONHATE AKCHIEPUMEHTHI 110 MCCIICIOBAHNUIO (PU3HUECKUX SBICHUHA W
MponecCcoB € HUCIOJb30BAHUCM TIPSAMBIX U KOCBCHHBIX HSMGPCHHﬁ; npu
sToM (opmynupoBaTh mpoOseMy (3a7ady) M THIOTE3y Yy4eOHOTO
AKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEAI0KEHHOTO 000pYyI0BaHUS,
MPOBOJUTH OTIBIT U (POPMYITHPOBATH BHIBOJIBI

OcymiecTBIATh MPSIMBbIE U KOCBEHHBIE U3MEPEHUs (PU3UUECKUX BEIUYUH;
IpU TOM BBIOMpATh ONTUMAIIBHBIA CHIOCO0 M3MEpPEHHs U UCTOIb30BATh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNAN

UccnenoBath 3aBUCHUMOCTH (DPH3WYECKUX BEIWYUH C HCIOJIb30BAaHUEM
NOpSIMBIX ~ U3MEPEHUM; TMpPU 3TOM  KOHCTPYHUPOBATh  YCTAHOBKY,
(GUKCUpPOBATh PE3YNbTAThl TOJYYCHHOW 3aBHCUMOCTH (DU3UUECKUX
BEJIMYMH B BUe TaOMUI] U rpadUKoOB, ejaTh BBIBOJBI MO pe3ylibTaTaM
HCCIIEAOBaHUS

CobOmomaTh  mpaBwia  0Oe30macHOro  TpyJda I[P  IPOBEIECHUHU
UCCIICIOBAaHUM B paMKax y4yeOHOTO  SKCIEpPUMEHTa, y4eOHO-



11.13

11.14

11.15
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UCCIIEIOBATEIIbCKOM M IPOEKTHOW JEATENFHOCTH C HCIIOJIB30BAHUEM
U3MEPUTENIBHBIX YCTPOMUCTB M 1a00PaTOPHOTO 000PYAOBAHHUS

Pemate pacu€THble 3ajaud C SIBHO 33JaHHOW (PM3UYECKOH MOJEINbIO,
UCTONB3ysl (pU3MUECKUEe 3aKOHBl M TNPUHIMIIBI, HAa OCHOBE aHaIM3a
YCIIOBHSA 3a/1a4M BHIOMPATh (PU3UUECKYIO MOJIEIb, BBIICIATH (PU3NYECKHE
BEIMYMHBI U (OpMYyJbl, HEOOXOIUMBIE U1 €€ pELICHMs, MPOBOAUTH
pacy€Thl U OLIEHUBATh PEATLHOCTH MOJYyYEHHOI'O 3HauUeHUs (pU3nUecKon
BEJIMYMHBI

Pemats KaueCTBEHHbBIE 3a/1a4u: BBICTPanuBaTh JIOTHYECKH
HEITPOTUBOPEUYUBYIO LIETIOYKY PACCYXKIEHUN C OMOPOM HA H3yYECHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE SBICHUS

Hcnonb3oBaTh OpU  peIIeHHMH Y4eOHBIX  3aJad  COBPEMEHHbBIE
UHGOPMAIMOHHBIE TEXHOJOTUU JJI1 T[OHMCKa, CTPYKTYpHUpPOBaHUS,
UHTEPIpETAllMd U MPEJCTAaBICHUA Y4eOHOH U HayYHO-TIOMYJISIPHON
UHQOpPMALIMK, IOJYYEHHOH M3 pa3IMYHbIX HCTOYHUKOB; KPUTHUYECKU
aHAJM3UPOBATh MOJyyaeMylo HH(POPMAIIUIO

11.16

11.17

11.18

11.19

OOBSACHATh MPUHIUIBI JACHCTBHUS MAaIIWH, MPHOOPOB M TEXHHUYECKHUX
YCTPOWCTB; pa3inyaTh YCJIOBHS HMX O€30MMaCHOrO HCIOJIL30BaHUSI B
HOBCEIHEBHOMN KU3HU

[TpuBoaANTE TpUMEpHl BKJIAZa POCCHUHCKMX M 3apyOeXHbIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HayKu, B OOBSCHEHHE IMPOILIECCOB OKPYKAIOIIETO
MUDA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI

Hcnonb30BaTh TEOpETHUECKHE 3HAHUS MO (U3MKE B IOBCEIHEBHON
YKU3HU U1 obecrieueHus: 6e30MacHOCTH Mpu oOpallleHuu ¢ npudopaMu u
TEXHUYECKUMH  YCTPOWCTBAaMH, JUISI  COXPAHEHMS  30pPOBbs U
COOJIIOIEHHsI HOPM KOJIOTMYECKOI0 TIOBEJICHUS B OKpY KaloIlel cpesie

PaboraTts B Tpyare € BBIINOJIHCHHUEM pPAa3IMYHBIX COLMAJIbHBIX pOHCI;'I,
IUTAHUPOBATh PabOTy TPYIIIIBI, PAMOHAIBHO PaCTIPEACsaTh 00SI3aHHOCTH
" IUIAaHUPOBATH ACATCIIBHOCTb B HECTAHAAPTHBIX CUTYyalUAX, aICKBATHO
OLICHUBATh BKJIAQJ KaXIOTO K3 YYAaCTHHKOB TPYIIBl B PEIICHHUE
paccMaTpuBaeMoil mpoOIeMbl

IIpoBepsiemble 371eMeHTHI COAEPKAHNUS

Kon Kona
pasiena NpoBepPsIeMoOro IIpoBepsiemble 31eMeHTHI COAEPKAHUS
3JIeMeHTa
4 OJIEKTPOIUHAMUKA
MATHUTHOE ITIOJIE. SJIEKTPOMAT'HUTHAA UHAYKINA
431 ITocTostHEBIC MarHuThl. B3anmMoaeiicTBHE ITIOCTOSHHBIX
MarHuTOB
MaruutHoe nosie. BEKTOp MarHuTHOM UHAYKLHH.
4.3 432 [TpuHumn cynepno3uuuu. JIMHUKM MAarHUTHON UHIAYKLIMH.
e Kaptuna nuHuit MarHUTHOM MHIYKLIMH TOJIS
IMOCTOSTHHBIX MarHUTOB
433 MarsuTHO€ 1oJje NpoBOJHUKA ¢ TOKOM. KapTuHa nuHuit

MOJIA AJIMHHOTO IMPAMOI0 MPOBOAHUKA K 3aMKHYTOI'O
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KOJIBLIEBOT'O IIPOBOJIHUKA, KATYIIKU C TOKOM. OTBIT
Opcrena. BzaumopeiicTBre MpoBOAHUKOB C TOKOM

4.3.4 Cuna Amrmepa, e€ MOJIyJIb U HalpaBJiCHUE
Cuna Jlopenna, e€ MonyJb 1 HanpasiieHUE. [[BrxeHue

4.3.5 3apsHKEHHOM YacTHUIbl B OTHOPOJHOM MarHUTHOM IIOJIE.
PaGora cunsl Jlopenna

4.3.6 SBneHue IEKTPOMAarHUTHON MHIYKITUH

4.3.7 [ToTok BeKTOpa MAarHUTHON MHAYKLIUU

438 OJIC nHaykuu. 3aKOH 3JIEKTPOMArHUTHON UHIYKIIMU

e dapazes

Buxpesoe anekrpudeckoe noue. C uHayKIuu B

4.3.9 IIPOBOJHMKE, IBUKYILEMCS IOCTYNATEIbHO B
OJIHOPOJHOM MarHUTHOM I10JIe

4.3.10 [TpaBumo Jlenma

4311 NunyktuBHOCTD. SBNeHue camounaykuuu. I1C

e CaMOMHIYKLIUH

4.3.12 OHeprus MarHUTHOT'O TOJISl KaTyIIKHU C TOKOM

4.3.13 DIEKTPOMArHUTHOE T0JIC
TexHuyecKue yCTpOMCTBa: MOCTOSTHHBIE MAarHUTHI,

4.3.14 3JIEKTPOMATrHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIIH
AJIEMEHTAPHBIX YACTHUII, HHAYKIIMOHHAS TIeYh
[TpakTudeckue paboTel. M3yyeHre MarHuTHOTO MOJIs

4315 KaTyIIKU ¢ TOKOM. VccraenoBanue 1eicTBUs

MOCTOSAHHOI'O MarinuTa Ha paMKy C TOKOM. HCCHCI[OBaHI/IC
SABJICHUS SHCKTpOMaFHI/ITHOI\/’I HMHAYKIOWN

KOJIEBAHW A 11 BOJIHBI

MEXAHUYECKUE U SJIEKTPOMAT'HUTHBIE KOJIEBAHU A

5.11

KomnebarenpHas cucrema. CBOOOIHEIE KOJIEOAHU.
apmonnueckue kosebanus. [lepuos, yactoTa,
aMITuTy1a ¥ (aza KoseOaHui

5.1.2

5.1.3

5.1.4

5.15

IIpy>xuHHBIA MasTHUK. MaTeMaTHYECKUN MAasATHUK

VYpaBHEeHHE TaApMOHUYECKHUX KOJIeOaHHH.
KunemaTtudeckoe U JTMHAMUYECKOE OTICAHHE
K0J1e0aTeJIbHOTO JIBHKEHUS

[IpeBpalieHre SHEPruu Npu TApMOHUYECKUX
KoJjeOaHusaX. CBsA3b aMIUTUTY/IbI KOJICOAHUIA UCXOTHON
BEJIMYMHBI C aMIUIUTY1aMU KojieOaHui e€ CKOpoCTH U
YCKOpEHHUs

Konebarenbublil koHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHbIE KOJIEOaHNs B U/I€ATbHOM
K0J1e0aTeIbHOM KOHTYpE. AHAIOTHS MEXKIY
MEXaHUYECKUMH U AJIEKTPOMArHUTHBIMU KOJIEOaHUAMU.



5.2

5.16

5.1.7

5.18

5.19

5.1.10

5.1.11

5.1.12
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®opmyna Tomcona

3aKOH COXpaHEHUs SHEPTUH B UACATHHOM
KOJIe0aTEIIbHOM KOHTYPE

BLIHy)KI[eHHI)Ie MeXaHU4eCKHe KoieOanus. Pe3oHaHc.
Pe3onanchas KpuBasd. BBIHY)KI[CHHBIG
SJICKTPOMAIrHUTHBIC KoJIeOaHws.

[Tepemennsbiit Tok. CUHYCOUATBHBIN TEPEMEHHBIN TOK.

MOIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYIHOE U
JIEUCTBYIOIIIEE 3HAUCHHUE CUJIbI TOKA U HATIPSKEHUS
Tpanchopmarop. [IpousBoacTso, nepenava u
MOTpeOICHUE DIIEKTPUUECKOM SHEPTHH. DKOJIOTHIECKUE
PHUCKH IPU MTPOU3BOACTBE IEKTPUUECKOU SHEPTUH.
KynbpTypa ncnonb3oBaHus 3€KTPOIHEPTUHU B
MMOBCETHEBHOMW KU3HU

TexHudeckue ycTpoicTBa: ceicMorpad, MeKTPUIECKUMA
3BOHOK, JINHUHU 3JIEKTpoIepeaad

[TpakTuueckue paboTsl. McciaenoBanre 3aBUCUMOCTH
nepuoja Majblx KojieOaHH rpy3a Ha HUTH OT JIIMHbI
HUTH U Macchl rpy3a. MccrenoBanue nepeMeHHOro ToKa
B LIETIH U3 MOCIEA0BATEIbHO COETMHEHHBIX
KOHJICHCATOpa, KaTyIIIKUA U Pe3UCTOpa

MEXAHUNWYECKUE U 5JIEKTPOMATI'HUTHBIE BOJIHbI

5.2.1

5.2.2

523

524

5.25

MexaHnyecKkue BOJIHBI, YCIOBUS paclpOCTPAHEHHUS.
ITepuon. CxopocTh pacipOCTpaHEHUS U JUIMHA BOJIHBI.
[TonepeuHble ¥ MPOOJIbHBIE BOJIHBI

Wutepdepentys u audpaxiyst MEXaHHYECKUX BOJIH
3ByK. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa.
TemOp 3ByKa

ONEKTPOMArHUTHBIE BOJIHBL. Y CIIOBUS U3ITYyUEHUS
AJIEKTPOMAarHUTHHIX BOJIH. B3aumHas opueHTanus
BEeKTOpOB E, B 1 v B 27IeKTPOMAarHuTHON BOJIHE B
BaKyyMe

CBoliCTBa 3JIEKTPOMarHUTHBIX BOJIH: OTPaKEHUE,
npeoMIIeHUE, NOJspU3alus, TUppakius,
uHTepdepeHims. CKOpOCTh AIEKTPOMArHUTHBIX BOJTH

5.2.6

5.2.7

5.2.8

[ITkana 3nekTpOMarHUTHBIX BOJIH. [Ipumenenune
3JICKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

IIpuHIUITBI paIuoCBA3HU U TeJIEBUACHM. Pagronokanus.
DIEKTPOMAarHUTHOE 3arpsI3HEHNE OKPYKAIOIIEH CPeJIb

TexHUYeCKUE yCTPONUCTBA: MYy3bIKAIbHBIE HHCTPYMEHTHI,
yIBTPa3BYKOBAs JMATHOCTUKA B TEXHHUKE M METUITHE,
paiap, paIHONPUEMHHUK, TEICBU30p, aHTCHHA, Telle()OH,
CBUY-meun



5.3

53.1

5.3.2

5.3.3

5.34

5.35
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OIITHUKA
[TpssmonuHEeHOE pacpocTpaHEeHHEe CBETa B
oaHopoaHoM cpexe. JIyu cera
OTtpakeHue cBeTa. 3aKOHbI OTPAXKEHUS CBETA.
[Toctpoenue n300paxeHuii B IIIOCKOM 3epKaje

[Ipenomiienue cBeTa. 3aKOHbBI PEIOMIICHHS CBETA.
AOCONIOTHBIN MOKa3aTeNb MPETOMICHHS

[TonHoe BHyTpeHHee oTpaxkeHue. [IpenensHblil yron
IIOJIHOI'O BHYTPEHHETO OTPAKEHUS

Hucniepcus cera. CiioxkHbIN cocTaB Oenoro ceera. L[Bet

5.3.6

5.3.7

Cobuparomiyie U paccenBarolye JTHH3bL. TOHKAas TUH3A.
DOKyCHOE PacCTOSIHUE M ONITUYECKAs CHJIa TOHKOMH
nuH3bl. [TocTpoenne n300pakeHnii B COOMPAIOITUX U
paccenBaronux Jima3ax. @opmysia TOHKOH JIMH3EIL.
YBenuduenue, JaBacMoe JIMH30U

[Ipenensr TPUMEHUMOCTH T€OMETPUUYECKOM ONTHKH

5.3.8

5.3.9

5.3.10

5.3.11

5.3.12

Wutepdepenius cBeta. KorepeHTHbIE HCTOUHUKH.
VYcnoBust HabMIOIEHU MAaKCUMYMOB 1 MUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTHHE OT ABYX CHH(pa3HBIX
KOT€pEHTHBIX HCTOYHHUKOB

Hudpakmus ceera. JudpakimonHas peméTka. Y cioBue
HaOJII0/I€HUS TJIaBHBIX MAKCUMYMOB ITPH Na/IEHUH
MOHOXPOMATHYECKOT'O CBETA Ha TU(PPAKIIMOHHYIO
pelmeTKy

[Tonspuszanus ceera

TexHUYECKUE YCTPOHCTBA: OUYKH, Jiyna, (poToammapar,
IIPOEKLIMOHHBIN anmnapaTt, MUKpPOCKOII, TEJIECKOII,
BOJIOKOHHAsI ONTHKA, TU(paKIIMOHHAs peréTka,
MOJISIPOU]

[TpakTudeckue paboTsl. M3mepenue mokazaTens
npenomiieHus. MccnenoBanne cBOMCTB U300pakeHUN B
nuH3ax. Habmoenue aucnepcuu cBeta

BJIEMEHTAI CIIELITUAJILHOM TEOPUU OTHOCUTEJILHOCTH

I'paHnLIBI IPUMEHUMOCTH KIACCUYECKON MEXAHUKHU.
ITocTynarel TeOpUK OTHOCUTEIBHOCTH: HHBAPUAHTHOCTD

01 MOAYJISl CKOPOCTH CBETA B BAKyyMe, IPUHLIUI
OTHOCHUTEJIbHOCTH DWHILITEHHA
6.2 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMe/ICHHE
' BPEMEHH U COKPAILIEHUE TTMHBI
6.3 DHeprus U UMITyJIbC CBOOOHOM YaCTHILIBI
6.4 CBs13b MacChl C PHEPTUEH U UMITYJILCOM CBOOOTHOM

YacCTHUIIbI. 9Hepr U IIOKOs CBO6OI[HOI>1 YaCTHUIbI



7.1

7.2

711

7.1.2

7.1.3
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KBAHTOBA ®U3UKA

RJIEMEHTBI KBAHTOBOU OITTUKU

®dotonsl. ®opmyna [Tnanka cBsi3u sHEPTHH POTOHA C
€ro 4yacTOTOH. DHeprus 1 UMIyJbc (HOTOHA

OtkpeiTue u uccnenaoBanue Gororddexra. OnbiTer AT
CroneroBa. 3akoHb! hoTo3ddexTa

VYpaBHenue DiinmreiiHa 11 poroaddexra. «KpacHas
rpanunay porodaddexra

714
7.15

7.1.6

7.2.1

7.2.2

7.2.3

724

7.2.5

7.2.6

Japnenue cBera. OnbiTel [1.H. JIeOenena
XUMHYECKOE IEUCTBUE CBETA

TexHunyeckue ycTpoicTBa: GOTO3IEMEHT, POTOIATUHK,
CoJHeyHast 6aTapesi, CBeTOAHO

CTPOEHUE ATOMA

Monens aroma Tomcona. OnbiTel Pesepdopa o
HCCIIEIOBAHUIO CTpOEHHUs aToma. [InanerapHas mozaens
aroma

[Toctynatsl bopa. U3nydyenue u nornomexnue GpoToHOB
P MEPEXO0/I€ aTOMa C OJTHOTO YPOBHS SHEPIUH HA
apyroi. Buasl cnektpoB. CrieKTp ypoBHEH dHEPruu
aToma BOJOpOJa

BosiHoBBIE cBOlicTBa yacTull. BonHel ne bpoiins.
KopnyckynsipHo-BotHOBOM ayanu3m. Judpaxius
AJIEKTPOHOB Ha KpUCTAJLIaX

CrioHTaHHOE M BBIHYKJIEHHOE U3TyYeHue. Y CTpOUCTBO
U TIPUHIUT pa0oThI J1azepa

TexHuueckue yCTpoMCTBA: CIIEKTPAIBLHBIN aHAJIN3
(criekTpocKoI), Ja3ep, KBAHTOBbIM KOMIBIOTEP
[TpakTuueckue padotel. HabmroaeHne TMHEHYaTOTrO
CIEKTpa

7.3

ATOMHOE A1PO

7.3.1

7.3.2

7.3.3

7.34

MeTo/ 161 HAOIIOICHUS U PETHCTPAIIH SJIEMEHTAPHBIX
YaCTHII

OtkpeiTue pagnoakTUBHOCTH. OnbIThl Pesepdopaa mo
OIPEJIEJIEHUIO COCTaBa PaJlMOAKTUBHOIO U3ITyYEHHUS.
CgoiictBa anb(a-, 6eta-, ramma-u3inydenus. Biusaue
pPaZi0aKTUBHOCTH Ha )KMBBIE OPIaHU3MBbI

OTkpbITHE IPOTOHA U HEWTpoHa. HykiioHHAast Mofielb
snpa ['elizenoepra — MiBanenko. 3apsin siapa. MaccoBoe
qucio aapa. M3oromsl

Anbda-pacnaa. IeKTPOHHBINA U MO3UTPOHHBIN OeTa-
pacnan. ['aMmma-uznydyenue. 3akKOH paliOaKTUBHOTO
pacrnaga



7.3.5

7.3.6

7.3.7

7.3.8

7.3.9

7.3.10
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DOHeprus CBSI3U HYKJIOHOB B slipe. S nepHbIe CUIIBI.
HedexT maccer smpa

SInepusle peakuuu. Jlenenre U CUHTES sAep

SAnepusrii peaxtop. Tepmosnepusiit cuares. [Ipobdiaemsl
Y NIEPCHEKTUBBI SAEPHOU SHEPTETUKU. JKOJIOTUUECKHE
aCIEKThI SIEPHOU SHEPTETUKHU

DneMeHTapHble YacTUlbl. OTKPBITHE MO3UTPOHA.
DyHIaMEHTAIbHBIE B3aUMOJICUCTBUSA

TexHuueckue ycTpoucTBa: JO3UMETp, Kamepa
Bunbcona, sinepHblil peaktop, aToMHas 6om0a
[TpakTnueckue paboTsl. McciaenoBanme TpEKOB YaCTHIL
(1o roToBBIM (oTOorpadusam)

8.1

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3nHoro Heb6a. Co3Be3nus, ipKkue 3BE3 I,
IJIAHETHI, UX BUAUMOE JIBI)KCHUE

8.2

Conneunas cucrema. I1maHeTsl 3eMHOM I'pYIIIIBI.
IImaHeThI-ruranThl U UX CIIYTHUKH, KapJIMUKOBBIC
m1adeTsl. Maneie Tena COTHEYHOM CUCTEMBI

8.3

Comnnre, gorochepa u armochepa. ConmHeunas
AKTUBHOCTb

8.4

8.5

HcTounuk sHeprun CosHUA U 3BE3]

3BE311bI, NX OCHOBHBIC XapaKTEPUCTHKU: Macca,
CBETUMOCTb, PAJNYC, TEMIIEPATypa, UX B3aUMOCBS3b.
JlnarpamMma «CIeKTpaJIbHBIN KJIACC — CBETUMOCTBY.
3BE3/bI IIaBHOM ITOCJIEA0BATEILHOCTH. 3aBUCHMOCTD
«Macca — CBETUMOCTDY IS 3BE3]1 TJIaBHOM
MOCJIEIOBATEILHOCTH

8.6

Buyrtpennee ctpoenue 38€31. CoBpeMeHHbIE
MIPEICTABJICHUS O MIPOUCXOKACHUH U 3BOJtonK CoJlHIa
U 3BE3]1. DTambl JKU3HU 3BE3

8.7

Muineunsiit [1yTe — Hama [Manaktuka. CriupanbHast
cTpykTypa ['anaktuku, pacnpeneneHue 38€31, raza u
nbutd. [lonoxenue u amxenue Connia B ["anaktuke.
[Tnockas u chepuueckas moacucTemMsl ['anakTuku

8.8

8.9

8.10

TwuIel rarakTuk. Pa,Z[I/IOFaJ'IaKTI/IKI/I M KBa3aphbl. qépHHe
ABIPBI B S Apax raJIakTUK

Bcenennas. Pacimpenne Beenennoit. 3akon Xab60ma.
Pas0eranue ranaktuk. Bospact u paanyc Beenennoii,
teopus boibiioro B3psiBa. Mosenb «ropsiaeit
Bcenennoi». PennkroBoe nsnyueHue

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.
Hepeménnsie mpoOaeMbl aCTpOHOMHUH
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INEPEYEHDb (KOJUD®UKATOP) IPOBEPSIEMbBIX TPEBOBAHUI
K PE3YJIbTATAM OCBOEHUSI OCHOBHOMW OBPA3OBATEJBHOMN
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3BOBAHUS N
3JIEMEHTOB COJEPXAHUS IO ®PU3UKE

Jlist IpoBeAICHUST €IMHOTO TOCYIapCTBEHHOTO dK3ameHa 1o ¢usnke (manee — EI'D mo
(bU3HMKe) UCTIONIB3YeTCs TepeUeHb (KoauduKaTop) MpoBepsIeMbIX TPeOOBaHHUI K Pe3yJibTaTaM
OCBOCHHMS OCHOBHOW 00pa30BaTENbHOW MpOrpaMMBbl CPEIHEro o0mero oOpa3oBaHUs U
DJIEMEHTOB COZCPIKaHUSI.

IIposepsiemblie Ha EI'D mno ¢usnke TpedoBaHMs K pe3yabTaTaM OCBOCHHS
OCHOBHOI1 00pa30BaTeJIbHON NPOrpaMMbI CpeHero o01ero 00pa3oBaHust

Kon IIpoBepsiemble TpeOOBaHUSA K MPeAMETHBIM pe3yJibTaTaM
NpoBepsieMoro OCBOCHHS OCHOBHOM 00pa3oBaTe/IbHOM MPOIrPaMMbl CpPeIHero
pe3yJbTara o0mero oopa3oBaHus
1 ChopmupoBaHHOCT, yMEHUW pacro3HaBaTh (PU3NYECKUE SBIICHUS
(mporiecchl) U OOBSICHATH MX HA OCHOBE M3YYECHHBIX 3aKOHOB
2 BJIaI[GHI/Ie OCHOBOITOJIararouiuMu (I)I/I3I/I‘{€CKI/IMI/I IIOHATUAMUAU )41

BEJIMYMHAMU, XapaKTEPU3YIOIUMU (PU3NYECKUE MPOIIECChHI

CpopMHUpPOBAaHHOCTP YMEHHA TMPUMEHATH 3aKOHBI  KIACCUYECKON
MEXaHUKH, MOJIEKYJISIPHOM buzuku u TEPMOJAMHAMUKH,
9JICKTPOJIMHAMHUKHN, KBAaHTOBOW (U3MKHU 711 aHaIW3a W OOBSCHEHUS
SIBJICHUH MHUKpOMHpA, MakpoMuUpa W Merammpa, pasziudaTbh YCIOBHS

3 (rpaHuIbl, 00JACTH) NMPUMEHUMOCTH (U3UYECKUX 3aKOHOB, MOHUMATh
BceoOmuit xapaktep (yHIaMEHTaIbHBIX 3aKOHOB W OTPAaHHMYEHHOCTH
WCTIOIH30BaHUS  YACTHBIX 3aKOHOB; AaHAIM3UPOBATh  (PU3MUECKHE
MpOLIECChl,  MCHOJb3ysd  OCHOBHBIE  TOJIOKEHUS,  3aKOHBl U
3aKOHOMEPHOCTH

ChopMUpOBaHHOCT, YMEHHS pa3nyaTh YCJIOBHS MPUMEHUMOCTH
Mojienell PU3NIECKUX TN U MPOIECCOB (SBICHUI)

ChopmupoBaHHOCT, yYMEHHUsI pellaThb pacueTHble 3a7aud C SBHO
3aJJaHHOW W HESIBHO 3aJlaHHOW (DU3MYECKOW MOJICNbI0: Ha OCHOBAaHUU
aHalM3a YCJOBHsI BbIOMpaTh (U3MUYECKHME MOJENH, OTBEYaIoIIUe
TpeOOBaHUAM 3a/layi, IPUMEHATh (GOPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTHU
Y TIOCTYJNAThl (PU3NYECKUX TEOPUH MIPU UCIIOJIB30BAHUN MAaTEMATHUECKHUX
MCTOAOB pCHICHUA 3adad, IIPOBOAUTH pvaéTm Ha OCHOBAaHHNHU
MMEIOLINUXCA JaHHBIX, AHAJIM3UPOBATh PE3YJbTAaThl U KOPPEKTUPOBATH
METOJIbI PELICHUS C YYETOM ITOIYyUYECHHBIX PE3yJIbTATOB

Pemate kadecTBeHHBbIE 3ajjaud, TpeOyrollMe NPUMEHEHUs 3HaHUM M3
pasHbIX pPAa3/eNoB IIKOJIBHOTO Kypca (HU3UKH, a TaKKe HHTEerpalnuu
6 3HaHUW U3 JApYyrux TMpeJIMETOB €CTECTBEHHOHAYYHOI'O  IMKJa:
BBICTPAUBaTh JIOTMYECKYIO LENOYKY PAcCyKIEHUH C OINOpoH Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (pl/ISI/ILIGCKI/Ie SIBJICHUSA

Bnagenne oCHOBHBIMU METOJIaMU Hay4HOT'O IIO3HAHMSI, UCIIOJIb3yEMbIMU
B (U3UKEe: MPOBOJIUTH MpPsIMblE U KOCBEHHbIE M3MEPEHHs (U3MUECKUX
BEJIMYMH, BbIOMpas ONTUMAalbHBIM CIIOCOO HM3MEpPEHHs] M HCIOJb3Ys

M3BECTHBIE METOJbl OLEHKM IIOIPEIIHOCTEN W3MEpPEHUN, IIPOBOJIUTH
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UCCIIeIOBAaHUE 3aBUCUMOCTEH (PU3MUECKUX BEIMYUH C UCIOIb30BAHUEM
MPSIMBIX HU3MEPEHUH, OOBICHATH MOJYUYEHHBIE PE3YIbTAThl, UCIOIb3YS
¢bu3nvecKkre TeOpUH, 3aKOHBI U MOHATHUS, U JIeNIaTh BBIBOBI; COOIIOIATH
npaBuia 0€30MaCHOTO Tpy/a MPH MPOBEACHUU HCCIEOBAaHUI B paMKax
y4eOHOTro 3KCIEepUMEHTa U y4eOHO-HUCCIIEI0BATENIbCKOM 1EATENbHOCTH €
UCIOJIb30BaHUEM  LHU(POBBIX  HM3MEPUTENbHBIX  YCTPOWCTB U

71ab0paTopHOro 00OpyI0BaHUS

10

CdopMUpOBaHHOCTh YMEHUN aHAIM3UPOBATH U OIEHUBATH MOCIIEICTBHS
OBITOBON M TPOW3BOJICTBEHHOW NEATEIBHOCTH YEJIOBEKAa, CBS3AHHOU C
(bU3MYECKUMU TIPOIIECCAMHU, C MO3UIUN DKOJIOTUYECKOW OE30MacHOCTH;
MPEACTABICHUN O paldOHATBLHOM TPHUPOJONOIB30BAaHUU, a TaKKe
Pa3yMHOM HCIIOJIb30BAaHUM JIOCTH)KCHUN HAYKW W TEXHOJIOTHH s

JATbHEHIIIETO Pa3BUTHS YEIIOBEYECKOTO OOIIECTBA

OBnaneHue pa3IMYHBIMU  criocoOamMu  paboTel ¢ WHOpMANHEH
(U3HYECKOTO  CONEpKAaHWUS C  HCIOJIB30BAHHEM  COBPEMEHHBIX
WH(GOPMALIMOHHBIX TEXHOJOTHH; pa3BUTHE YMEHUH KPUTHUYECKOTO

aHaJIN3a U OLCHKU JOCTOBCPHOCTHU HOJ'Iy‘-I&GMOﬁ I/IH(I)OpMaI_II/II/I

CdopmupoBaHHOCTH YMEHHI MIPUMEHSATH OCHOBOITOJIArarIme
ACTPOHOMHUYECKHE TOHATUSA, TEOPUM M 3aKOHbl JUISI aHaIW3a |
00OBsACHEHHsS] (PU3NUYECKHX IPOIIECCOB, MPOUCXOAAIINX Ha 3BE3MAX, B
3BE3MHBIX CUCTEMAX, B MEKTATAKTHUECKON cpesie; MBUKCHHSI HEOSCHBIX

TeJ1, PBOIIOLIMH 3BE31 U BecenenHoi

Ilepedyens 31eMeHTOB cofepkaHusi, poBepsieMbIX HA EI'D mo ¢pusuke

Kon Kon
pasgena/re sqemeH  IIpoBepsieMblii 3JIEMEHT COePKAHUS
MbI Ta
1 MEXAHHUKA
11 KMHEMATHKA
111 Mexannueckoe aABMKEHHE. OTHOCUTEIBHOCTb MEXAHHYECKOTO

nBrkennsa. Cucrema orcuéra
1.1.2 MartepuanbHas TOUKa.
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114

1.1.5

1.1.6

1.1.7
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TpaeKTOpHA

Eé pammyc-BekTop:
Fle)=(xle) e )2(r),
TpaeKTOpI,

TepeMelIeHIte: / v
= X

AF =F(t,)—7(t)) =F, —1; =
=(Ax,Av.Az),

IyTb.
CroxkeH1e IepeMelleHHil:

N, =05, + 7,

CxopocTh MaTepUaIbHON TOUYKHU:

. AF .
U=—o =T, =[u1_.u1_.u_].
At |, T
Ax , ) .
v =— =X,. @HAJIOIIYHO v, =y, U.=Z/
PLY o P :

CroxeHHe CKopocTell: ¢, =0, + 0, -

Brruncnenue nepeMenieHns U IyTH MaTEPUAIBHON TOYKH MPH
NPSMOJTMHEHHOM JABMXKCHUH BJIOJIb OCH X 110 TpapuKy
3aBHCUMOCTH V(1)

- _ AD _,
VeKopeHIIe MaTepIaIbHOI TOUKIL: d = ﬁ_L =0/=(a,.a,.a,),
I larso '

Au C :
a =—2= =(uv ', aHamormIHO a, =(v, )’ a.=(v_)"
ars0 ' o

PaBHOMEpHOE NPAMOJIIMHENHOE ABUKECHUE:
xX(t) = xg + vyt

U (t) = v, = const

PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE ABUKECHUE!

ar
x(t)=x, +u,t +"T

v(t)=u, +at
a, = const
] ]
UJ.T - Ll.l.‘r = 2H.T ["‘"—2 _Il]

B

HPII JBILKSHIII B OHOM HalIpaBISHIIH IIVIE S =

=]

CBoOoaHoe mageHne. Y CKopeHrue CBOOOHOTO TaACHHUS.
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0 Xo x

JIBu>keHue Tena, OpOIIEHHOTO MO/ YIJIOM 0. K TOPU30HTY:

gt at’

[.\'{I} =x, +U, f=2x; +U,cosa-f
]\J'{r} =V, Tt f+—— =¥, tYsina-1—=—
2 2

v (t)=uv, =uv,cosu

v.(t)=v,, +g1f=v,sina— gt

=—g=const

KpuBonuneirinoe npuxenue. [[BukeHne MaTepualibHOM TOUKH IO
OKPY>KHOCTH.
VYrioBas U TMHENHAas CKOPOCTh TOYKHU:

v = wR

IIpu paBHOMEPHOM JIBUYKEHUH TOYKH 110 OKPYKHOCTH

2w
1.1.8 w=—=2mv
T
[lerTpoCcTpeMHUTENBHOE YCKOPEHHUE TOUKHU:
2
— 0 — 2
Ay = R = w*R
[TonHOE yCKOpEeHNE MAaTEPUATIBHON TOUKHU
119 Teépnoe Teno. [loctynarenbHOE U BpalaTeIbHOE JBHKEHUE
o TBEPAOrO Tela
1.2 JMUHAMUKA
121 HNuepumnaneubie cucrtemsl orcu€ra. [lepsBeit 3akoH HbrotoHa.
o [IpuHnun oTHOCHTENBHOCTH [ anunes
Macca tena. IIn10THOCTB BelecTBa:
m
1.2.2 p=—
|4
Cuna. [IpuHIMI Cynepro3nuy CUI:
1.2.3 - -
FpaBHoueﬂCTB = Fl + FZ +...
Bropoii 3akon HeroTona: muist MarepuansHoit Touku B MCO
124 ; :

F; =may; Ap = FAtupu F = const
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_—{r{

Fy Fy
Tpetuii 3akoH HproTOHA 1711 MaTepuaibHbIX TOYEK:

Fip = —Fp

1.2.6

1.2.7

1.2.8

1.2.9

3aKoH BCEMHUPHOI'0 TATOTCHUA: CHJIbI MPUTSIKCHUSA MCEKIAY
TOYCUYHBIMU MaCCaMU PABHBbI

mm
F=G 11742

R2

Cuna TsHKeCTH. HCHTp TSOKECTH TeJla. 3aBHCUMOCTD CHIIBI TSKECTHU

OT BBICOTHI N HaJ1 MOBEPXHOCTHIO IUIaHETHI paauycom RO:
GMm

9= R, + h)2

Cuna ynpyroctu. 3akoH ['yka:
F, = —kx

Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbKECHHUS:

Cuna TpeHus OKOS:

Koaddurment tpennst
JlaBnenwue:

CTATUKA

131

1.3.2

1.3.3

—

F
MOMEHT CuJIbl OTHOCUTEILHO OCH BpALCHHUS:
M| = FI, rne | — rutedo cuiibl F OTHOCHTEIIBHO OCH, IPOXO/ISIICH
gyepe3 Touky O MepneHIuKyIsIpHO PUCYHKY
LenTp macc Tena. L{leHTp Macc cucTeMbl MaTEPUATBHBIX TOYEK:

” myr + myry+...
Tam =

m; + my+...
B onHOopoaHoM nosie TskeCTH (g = const) LEHTP Mace Tela
COBIAJACT C €ro LEHTPOM TsKECTHU

VYcnosus paBHoBecus TBEpaoro tena B UCO:
[M,+M,; +...=0

lﬁi+ﬁ'2+...=ﬂ
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1.35
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3akoH [lackans
JaBienue B xuakocTH, nokoseics B UCO:
P =Po t pgh

1.3.6

3akoH Apxumena:

>
>

FApx = —Baprrecn

eciu Teso U KUAKOCTh MOKOATCA B UICO, 10 Fypy = pgVipimecn

YcaoBue miaBaHus Tel

14

3AKOHbBI COXPAHEHN A B MEXAHUKE

141

Nmnynbc MmaTepuaabHOU TOYKH:

-

p=mv

1.4.2

143

144

Nmnynbc cucTeMsl TeI: o
p=p1+tpt+..
3aKoH U3MEHEHUS U COXpaHEHHs HMITYJThCa:
BUCO Ap = A1 + pa+...) = Froneuwdt + FoomomAt-+.
B#I/ICO Ag) = A(;;l + z;2+. ..) =0, ecnu

FlBHeLUH + FZBHeUJH+- = O
PeakTuBHOE IBIKEHUE

F
\‘:A(;ilf

Pabota cuibl Ha MajoM MEPEMEIICHUH:

:1:|}E'|-|iﬁ.f'|-c05 a=F, -Ax

145

<(EF

D

MONIHOCTB CHJIBI: €CJIH 3a BpeMs At paboTa CHIIbl U3MEHSETCS Ha

AA, TO MOIIIHOCTH CHJIBI
AAd
P=—
At

=F-vu-coso
Ar—sd)

1.4.6

1.4.7

KuneTtnueckas SHEprHsl MaTepUATbHOW TOYKH:
. mv?  p?
KUH — 2 - Zm
3aK0H U3MCHEHHSI KHHETUYECKOM SHEPTUU CUCTEMBI
MatepuaibHbix Todek: B UCO AEkun = Al + A2 + ...

IToreHnnuanpHas SHEPTUA:
JJIs1 IOTCHIMAJIbHBIX CHUJI
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AlZ = ElrIOTeHu - EZHOTeHu_= AEI'[OTeHL[

[TorennmanbHas SHEPTUsI MATEPUAIILHON TOUYKHU B OJJHOPOJHOM
I10JIE TSKECTH:
EHOTeHu =mg h

[ToTennmanpHas SHEPTUs YIPYyro 1eGopMUpPOBAHHOTO Tella:

kx?
EHOTeHu = T

3aK0H U3MEHEHUS U COXPAaHCHUA MeEXaHNYECKON SHEPTHUHU:
Euex = B + Emmm-
B IICO AE,x = Agcex menorenm. cans
B IICO AE,;x = 0, €CII Agcex remoresm cnz = 0

1.5

MEXAHNWYECKUE KOJIEFAHMA 1 BOJIHBI

151

1.5.2

I"apmonnueckue KosiebaHusi MaTepUabHOW TOYKU. AMIUTUTYAA U
¢a3za xonebanmii. Kunemarnyeckoe onucanue:
x(f) = Asin| ot +o, ).

v(0)=x.

a(H=(v,),=—'x) =a +0'x=0,
IJIe X - CMEIIEHNE U3 PAaBHOBECHSI.
JIlnHaMu4eckoe onucaHue:
ma, = —kx,
rae
k = mw?
ODTO0 3HAYUT, YTO
FE, = —kx.

DHepreTnvyeckoe OMuCcaHue (3aKOH COXPAaHEHHsS] MEXaHWYEeCKOH
SHEpIun):
.

r:ﬁ+£_1:qm_kfi _

2 2 2 2

CBs13b aMIUIUTYIbl KOJIEOAHUH CMEIIEHHs] MaTepHaIbHOM TOUKH C
aMIUTUTYAaMU KoJieOaHuil €€ CKOPOCTH U YCKOPEHUS:

Upe =04, @ =04

[lepuon 1 yacToTa KoeOaHUIA:
2t 1
T = =
®» v
[lepuon ManbIX CBOOOAHBIX KOJEOAaHMM MaTeMaTHYECKOTro
MasjgTHHKA.

T=2.‘[\{I
g

Hepnoz[ CBO6OI[HLIX KOoJIeOaHHI MPYXUHHOI'O MasiITHUKA:

m
T =2m |—

k
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1.5.3  BrinyxneHnssle konebanus. Pezonanc. PesonancHas kpuBas
[Tonepeunble M MPOIOJIBHBIE BOJHBL. CKOPOCTh PACIIPOCTPAHCHHS
Y JUTUHA BOJTHBI:
v
1.54 A=vT ==
v
WnTepdepenius u qudpakius BOJIH
1.5.5  3Byk. CkopocCTh 3ByKa
MOJIEKVJISIPHA S ®U3UKA. TEPMOAMHAMUKA
MOJIEKVYJISIPHA S ®U3UKA
Mopenu cTpoeHHUs Tra3oB, XKUAKOCTEHM U TBEPpABIX Ten. Ilycts
TepMOJAMHAMHUYECKass cucTemMa (Teso) coctouT 3 N ogmHaKOBBIX
MoJieKyI1. Torjaa KOTU4ecTBO BEIIeCTBA
N m
V=—=—
N
2.1.1 A H
rae
N, —gucio ABorajapo, M — Macca CUCTEMBI (Tena),
U— MOJISIpHAsl Macca BeIlecTBa
2.1.2  TemnoBoe IBMKEHUE aTOMOB M MOJICKYJI BEIIECTBA
2.1.3  B3aumojeilcTBHE YaCTHI] BEIIECTBA
2.14 | Juddysus. BpoyHOBCKOE IBMKEHUE
2.1.5 Monens ugeansuoro raza 8 MKT
CBsi3p MEXIy MAaBICHHEM U CpeJHEH KHHETUYECKOW IHEepruei
MOCTYNATEeIILHOTO TEIUIOBOTO JBMKCHHS MOJICKYJ HIACAITHLHOTO
raza (ocHoBHoe ypaBHeHue MKT):
P—lmﬂu:—zn ifm"“u: _2nz
3 3 1 2 30 7
2.1.6
rae MO — Macca OHON MOJIEKYJIBI,
n=—
%4
N - KOHLIEHTPAILIHS MOJIEKYJT
2.1.7  A6comotHas Temreparypa: 1 =t +273K
CBsa3p TeMmmepaTypbl raza CO CpEeIHEl KUHETHYECKOW IHEepruei
MOCTYNATEILHOTO TEIJIOBOTO JBMKCHHS €T0 MOJICKYI:
2.1.8 73w
— [(mw*| 3
&=l —|==kT
2 2
2.19  VYpasuenue p = nkT
2.1.10 Mopuens uieaIbHOrO Ta3a B TEPMOJIUHAMUKE:
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(Vpaprerme Merreeesa — Krareiipona

| BEIpecKeHH e U1 BHYTPeHHEH SHepIHH

VpaBreHnne MeHeneepa — KnanellpoHa (IpHMeHHMBbIe
3aICI):

oV =""RT =vRT =NkT, p=P%L

H H

BripakeHile 111 BHYTpeHHell 3Hepriil 0JHOATOMHOTO ILIIE
rasa (IpIMeHIMEIe (POPMBI 3aIIICH):
3 im

L‘=—vRT=£J\i’IcT = ——RT='-.ICUT=£pV
2 2 2 2

3aKkoH ﬂaJ'II)TOHa AJI JaBJICHUA CMECH Pa3pCiKCHHBIX I'a30B:

2.1.11
p=p+p+..

N3omponeccyl B pa3peKeHHOM Tra3e C IOCTOSHHBIM YHCIIOM
MoJiekyJ N (C TOCTOSTHHBIM KOJIMUECTBOM BEIIECTBA V):

uzorepma (T = const): pV = const ,

n3zoxopa (V = const):

? = const
2112 H3obapa (p = const):
o vV
T = const

I'pacuueckoe npencrasieHne uzomnpoueccos Ha pV-, pT-u VT-

Juarpammax.
OO0beIMHEHHBIN Ta30BbIA 3aK0H:
pV
— = const
T

JJI ITOCTOSTHHOI'O KOJIMYECTBA BEIICCTBA V.

Haceimennsle ¥ HeHacwllleHHBIe  Tapbl.  KadecTBeHHas
2.1.13 3aBUCHUMOCTb IUIOTHOCTH W JaBJICHHUS HACBIIICHHOTO Tapa oT
TEMIIEPATYPhI, X HE3aBUCUMOCTh OT 00bEMa HACHIIIICHHOTO TIapa

BuiraxxHocTh BO3IYyXA.
OTtHOcuTENbHASL BIAXKHOCTB!

2114 ¢ — pnapa (T) — pnapa (T)
pHacmLunapa (T) pHacmmnapa (T)

N3MeHeHne arperaTHbIX COCTOSIHMM BENIECTBA: HCMApEHUE |
KOHASHCAIMs, KUTICHUE KUIKOCTH

2.1.15
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N3MeHeHne arperaTHbIX COCTOSHMM BENIECTBA: IUIABICHUE H

2.1.16
KPHUCTAJTU3AIIS
2.1.17 TlIpeoOpa3oBaHue YHEPTUU B (Pa30BBIX MEPeXoax
2.2 TEPMOJNHAMUKA
2.2.1 TemnnoBoe paBHOBECHE U TeMIIEpaTypa
2.2.2  BHyTpeHHss SHEprus
203 Temonepenaya Kak cnocod WU3MEHEHUs] BHYTPEHHEW sHepruu 6e3
o coBepieHus paboTel. KOHBEKIHSI, TEIIOMPOBOAHOCTh, U3IIyYCHHE
KonunuecTBo TemioThI.
994  YJelbHas TEIIOEMKOCTH BEIIECTBA C:
Q = cmAT
VY nenpHas Teruiota napooopazoanus L: Q = Lm.
2.2.5 | VYnenbHas TemioTa muiaBiieHus A. Q = Am.
VY aenpHas TemoTa cropanus Torimaa (: Q = gm
OnemeHTapHas paboTa B TEpMOANMHAMHUKE:
A =pAV
2.2.6
Brruncnenue paboTsl 1o rpaduky npoiecca Ha pV-auarpamMme
IlepBblil 3aKOH TEPMOJIMHAMUKU:
Q12 =AUz + A1, = (U, = Uy) + A,
2.2.7
Annabara:
Q12 = 0= A1, = (U — Up) = AUy
2.2.8 | Bropoii 3akoH TepMoanHaMuKu. HeoOpaTumbie porieccs
[TpuHmne! aeicteus temnoBbix MamuH. KIT/I:
2.2.9 n=‘4ﬂm='~m_|~m| _ 0w
MakcumanbHoe 3Hadenune KII. [{ukn Kapho:
.. -T T
2210 }??(11"['[=l’[r — HArD mzl_ XOM
T Ty
VYpaBHeHHE TEeMI0BOro Oanaxca:
2211 Q1+ Q2+ Q3+
3 DJIEKTPOAMHAMUKA
3.1 SJIEKTPUYECKOE ITIOJIE
OnexTpuszanus Tea U e€ NposBIICHUs. DIEKTpudeckuil 3apaa. /[Ba
3.1.1 Buma 3apsga. DJIEMEHTApHBINM OSJEKTPUUYECKHN 3apsia. 3aKoH
COXpPaHEHHMS AIEKTPHUUECKOTO 3apsijia
B3aumoneiictBue 3apsinoB. Toueunsie 3apsiibl. 3akoH Kysona:
B OJTHOPOJTHOM BEIECTBE C AUAIEKTPHUECKON IPOHHUIIAEMOCTBIO &
3.1.2
i 1 g,
Foplalel_ 1 el
&1 Anes, 1
3.1.3  Dnekrtpuueckoe noje. Ero aeiicTBue Ha 3JIeKTpHUUECKHE 3apsi bl
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Hanpsik€HHOCTD 31EKTPUYECKOTO MO

- F
qnpoGHbIﬁ
ITone ToueuHnoro 3apsna:
3.14 .
E. =k 2
OJTHOPOJHOE IIOJIE:
E = const.

KapTunsl TMHAN HAOPSHKEHHOCTH ATUX NOJIEN

IToTeHanbHOCTH QJICKTPOCTATHUYCCKOI'O IT10JIA.
Pa3znocts IMMOTCHIUAJIOB 1 HAIIPSAKCHUC!

A1z = q(¢1 — ¢p2) = —qAd = qU.

IloTenumanbHas SHEPIHUA 3apsia B 3JICKTPOCTATUICCKOM II0JIC!

W =q¢
3.15 A=—-AW
HOTGHI_[I/IaJ'I BHGKTpOCTaTI/I‘leCKOFO T10JIA .
w
¢=—
q

CBsi3p HampsHKEHHOCTU TOJSI W PA3HOCTH TMOTEHIIUAJIOB IS
OJTHOPOHOTO 3JIeKTpocTaTryeckoro mojs: U = Ed

[IpuHIUI Cynepno3uuy JIEKTPUYECKUX MTOJIEH:

3.1.6 E:E1+E2+,¢=¢1+¢2+
IIpoBOAHMKY B IEKTPOCTATUYECKOM IIOJIE.
YcnoBue paBHOBECHS 3apsAI0B: BHYTPH IIPOBOJHUKA
3.17 EX=0
BHYTPHU U HA MIOBEPXHOCTHU IPOBOJHUKA ( = CONSt
318 JIMDIIEKTPUKU B BJIEKTPOCTATHYECKOM Moje. JIuanexkrpudeckas
o IIPOHMIIAEMOCTH BEILIECTBA €
Kongencarop. 1eKTpoEMKOCTh KOHIEHCATOpA!
c=1
3.1.9
o SSOS
ONEeKTPOEMKOCTB INIOCKOr0 KOHAEeHcaTopa: C = - = eCy
[TapannensHOE cOeAMHEHNE KOHIEHCATOPOB:
q = ql + QZ+---'U1 = U2 =---anapaml - Cl + Cz‘l'
3.1.10

IlocnenoBaTeIbHOE COCIUHEHHE KOHACHCATOPOB:

U=Ui+Uz...q1=q =---,;—i+i+...

Cnocn Cl CZ

3.1.11 Dmueprus 3apsHKEHHOTO KOHJIEHCATOpa:
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3.2

3AKOHBI ITOCTOAHHOI'O TOKA

3.2.1

3.2.2

3.2.3

3.24

3.25

3.2.6

3.2.7

3.2.8

3.2.9

Cuia Toka:

[TocTostnubIii TOK: | = const
Jlyist mocrostHHOTO TOKA = It

VYcnoBus cynecTBOBaHUS IMEKTPUIECKOTO TOKA.
Hanpsoxkenune U u OJ1C E

3axon OMa 11 ydacTKa LEenu:

I_U
"R

DNEeKTPUYECKOE CONMPOTHBICHHUE. 3aBUCUMOCTbH COMPOTHBICHUS
OJIHOPOJITHOTO TMPOBOJHUKA OT €r0 JUIMHBI U CEUYCHHs. Y JACIIbHOE
COTIPOTHBIICHHUE BEILIECTRA.

!
R=p=
Ps
Ucrounnku Toka. 3/]C ncrouHmka Toka:
ACTO OHHHUXCHJT
E = __CTODOHRMXCUN
q

BHyTpeHHee conpoTHBI€HHE HCTOYHHKA TOKa

3axoH OMa 1711 IOJIHOM (3aMKHYTOM) SJIEKTPUYECKOM LIeMu:
E =IR + Ir, oTkyna

[ =—
Rr

E.r

= R
HapannenLHoe COCANHCHUC HpOBOJIHI/IKOBZ
I=11+12+...
Ul=u2=.., =241 4.

Rnapa}m Ry Ry

[TocnenoBarenbHOE COETMHEHHE POBOHUKOB:
U = Ul + U2 + peny Il = |2 = .y RHOCJI = R1 + R2+
Pabora anekrpudeckoro Toka: A = [UL.
3akoH [xoyins — Jlenna:
Q =I?Rt
Ha pe3suncrope
U2
R:Q=A =IZRt=IUt=?t

MOH_[HOCTI: QJICKTPHUYICCKOI'0 TOKA:
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Ad _
= — = _IL
AL a0
TeroBast MOIIIHOCTB, BBIAEISIEMAs HA PE3UCTOPE:
U
P=I'R=—=1U
R
MoniHoCcTh HCTOYHNKA TOKA:
MA
— E‘T. m —
PE = =Kl
At

Ar—)

CBOOOJHBIE HOCUTENIN 3JEKTPUUYECKUX 3apSA70B B MPOBOJHUKAX.
MexaHn3Mbl TPOBOAMMOCTH TBEPABIX METAIJIOB, PAacTBOPOB W

3.2.10
pacIuiaBoB AIEKTPOJIUTOB, ra3os. [TonynpoBoTHUKH.
[TonynpOBOJHUKOBBIN THOL

3.3 MAT'HUTHOE ITOJIE

MexaHn4yeckoe B3aUMOJEHCTBUE MAarHUTOB. MarHutHoe moJe.
Bekrop marmutHONM mMHAyKuMH. [IpuHmMn — cynepnosunuu
MarHMTHBIX MOJIEH:

3.3.1 B =By +B;+...
JIMHMM MHAYKUMU MarHuTHOro nosst. KapTuHa JTuHUN MHOYKIUH
MarHMTHOTO TOJIS MOJIOCOBOTO U MOJAKOBOOOPA3HOIO MOCTOSTHHBIX
MarHuToB
OmnsIT Opcrena. MarauTHoOe 1oJjie IpOBOJHUKA ¢ ToKoM. KapTuna

33.2 JUHUMA WMHAYKIMM MArHATHOTO TOJIA JUIMHHOIO  IIPSIMOTO

e IIPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA, KATYIIKHU C

TOKOM
Cuna Amnepa, €€ HalpaBJICHUE U BEJIMYHHA:
E, = IBlsina,

3.3.3 .
/1€ 0L — YIOJI MEXy HallpaBJIE€HUEM IIPOBOJIHUKA U BEKTOPOM B
Cuia JlopeHnua, e€ HanpaBJIE€HUE U BEJIMYUHA:

Fnop =l q | vBsina

3.34 L
IZI€ 0L — YIOJI MEeXIYy BEKTOpaMu v U B.
JIBrKeHMe 3apsKEHHON 4acTHULIBI B OJHOPOJHOM MAarHUTHOM I0JIE

3.4 SJIEKTPOMAT'HUTHA A MHYKIOWA
IToTOK BEKTOpa MArHUTHOW UHAYKIIAH:
® =B, S = BScosa
34.1
3.4.2  SIBnenwue snekTpoMarHuTHON HHAYKIWU. DJ]C HHAYKIHH
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3aKOH 3JIEKTPOMarHuTHON MHAyKIu Dapanes:

AD
3.4.3 E = =—(IJ;
Af
Af—i0
\f u'n’
oy,
!
DJIC MHAYKIUK B IPSMOM TPOBOJHHMKE JUTHHOM |, IBHXKyIIIEMCS
CO CKOPOCTBIO v
(v L 1) B OITHOPOJTHOM MarHUTHOM rose B:
3.4.4 | E; |I= Blvcosa,
T7I€ 0L — YToJI MeXKIy BEKTOpoM B 1 HOpMasbio n K MI0CKOCTH, B
KOTOPOH JIEKAT BEKTOPHI | U v;
ecmml L B,uv LB
TO
| E; 1= Blv
3.45  Ilpasuio Jlenna
NHAyKTUBHOCTS:
L - )
1
346 i O = LI
Camounaykuus. 3J1C caMOMHIYKIUU:
A
E=-L| =L
Af |y
DHeprusi MarHUTHOTO MOJISt KATYIIKU C TOKOM:
2
3.4.7 _ L
143 >
DJIEKTPOMAI'HUTHBIE KOJIEBAHM S 1 BOJIHBI
351

KoneGartenbupii  koHTYp.  CBOOOJIHBIE  3AJIEKTPOMATHUTHBHIE

KoJIeOaHUs B nacajbHOM KoJIEOATEILHOM KOHTYpC:
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[0(1) =Gumesin o+ 29)

Ifffﬁl =q, = @, cos( @t +@; ) =1 cos(at +q)
®opmyina Tomcona:

T = 2nVLC
OTKyZ1a
2n 1
w=—=—
T AJLC

CBsi3p aMIUTUTYZIBI 3apsjia KOHACHCATOpa C aMIUIUTYION CHJIBI
TOKa TPH CBOOOJHBIX JJIEKTPOMATHUTHBIX KOJICOAHUSX B
UJeaTbHOM KoJIe0aTeIbHOM KOHTYpE:

gm:—

3aKOH COXpaHEHUs DJHEPTHH B HJICATHBHOM KOJIEOATeThHOM
KOHTYpe:

352 cu? ' cul_ L@
+ = = MR — const.
2 2 2 2
3.5.3  BrIHYXIIEHHBIE 2JICKTpOMarHuTHbIC KosieOanus. Pe3onanc
354 ITepemennbrit Tok. IlpomsBoacTBO, mepemaya u TOTpeOICHUE
o AIIEKTPUYECKON SHEPTUHU
CBoiicTBa DJIGKTPOMATHUTHBIX BOJH. B3aWMHas opHeHTalus
355 | BEKTOPOB B AJIEKTPOMArHUTHOW BOJIHE B BaKyyMe:
E1lBlc
35.6 [Ixana 3JIEKTPOMArHUTHBIX BOJIH. [Ipumenenue
o AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITHUKA
36.1 IIpssMOnMHENHOE PACIPOCTPAHEHUE CBETA B OZHOPOJHOU Cpele.
o Toueunsrit ncrounuk. JIlyud cBera
3aKOHbBI OTPaKEHUS CBETA.
a=pf
3.6.2 ol B
T7777 777777
3.6.3  Iloctpoenue n3o0pakeHU B IUIOCKOM 3epKaje
3aKOHBI IPETOMJICHHSI CBETA.
IIpenomnenue ceera:
nysina = n,sinf.
3.6.4

AOGCOJIOTHBIN MMOKa3aTeb MPEITOMICHHUS:
c
Nage = —
abc v

OTHOCHUTENLHBIN TTOKa3aTeIb MMPCIOMJICHUA:
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n, 1

nOTH
1 V2

Xox 1y4eil B mpusMe.
1"1 = 1'2 - .”1}.1 = .”2}.2
CooTHoOIIEHNE YacTOT ¥ COOTHOILICHHE [UIMH BOJH IPU NEPEXO0Je

MOHOXPOMAaTHYECKOIO CBETa 4epe3 TIpaHMIly pasfena OBYyX
ONTHYECKUX CPEeN:

nH,<mn )

ny

3.6.5 e
[TonHOE BHYTpEHHEE OTpAKEHUE.
IIpenenbHbIi yroi MOJHOTO BHYTPEHHETO OTPAKEHUS:
. 1 n;
Sinay, = =—
Noru ny

Cobuparorniue u paccenparoniie JuH3bl. ToHkas nuH3a. DoKycHOE
paccTosIHAE ¥ ONTUYECKAas CUIIa TOHKOH JIMH3BI:

3.6.6 1
D=—
F
®opmyJia TOHKOM JIMH3bI:
1 4 1 _ 1
d f F
VBenunueHue, 1aBacMoe JIMH30M:
h |fl
I=—=—
H d
d T
)
H
3.6.7 , F
F\ h
b o
B cnyuae paccenBaroniei JIMH3bL:
1
DO = F =—0,
D

| f 1
r=—=——-<1
d<
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4.2

3.6.8

3.6.9

3.6.

62

Xon ny4a, IpOUIEAIIETO JIMH3Y MOJ NPOU3BOJIBHBIM YIJIOM K €€
raBHOW onTHueckoi ocu. IlocTpoeHue HM300pakeHUl TOUKH U
OTpe3Ka NMpsIMOM B COOMpAIOIIMX M PACCEUBAIOIIMX JMH33aX U MX
cucreMax

dotoanmapar Kak ONTHYECKU mpubOop. [11a3 kak omrTuyeckas
cucrema

Wntepdepennust cBera. KorepeHTHble MCTOYHHKH. Y CIOBUS
HaOJI0IEHUS] MAKCUMYMOB 1 MUHMMYMOB B MHTE€P()EPECHIIMOHHOMN
KapTHUHE OT JIBYX CHH(]A3HBIX KOT€PEHTHBIX HCTOYHHUKOB!

A
MAKCIIMYMET — A=2m—, m=0,+1,£2,

e

H+

3.

y
MITHIIMYMBI — A=(2m+ )=, m=0.£1,

el

I+

2,+3 .

3.6.11

Hubpaxkmus  cera. JudpakinuonHas  peméTka. Y cCIoBHe
HAOJIOZICHUSI TJIABHBIX MAaKCUMYMOB TIPH HOPMAJIbHOM TMaJCHUU
MOHOXpPOMAaTHUYECKOTO CBETa C JJIMHOW BOJIHBI A Ha PEIIETKY C
nepuoiom d:

dsing,, =mA,m=0,+/-1,+/-2,+/-3,..

3.6.12

41.1

4.1.2

4.1.3

414

Hucnepcus cBeta

KBAHTOBAS ®U31KA
KOPITYCKYJISIPHO-BOJTHOBOM Y AJIN3M
I'umore3a M. [Tnanka o kBanrax. ®opmymna [lnanka: E = hv
®otoHbl. DHeprus (HoToHa:

E=h _he _
=hv = 7 = pc

Nmmnynse dpoTona:

E hv h
c c

p:

®otorddext. OnbiTel A.I'. CTonerosa. 3akoHs! poTo3ddexra
VYpaBuenue DitHmTeHa 11 hoTodrddekra:

ECl)OTOHa = ABbixoza + Eyyumaxs

rie
hc
ECl)OTOHa =hv = P
hc
A = hv, = —
BBIX0JA T 2
2
MV~ max
Exuumax = 2 = eUsan

415

JlaBneHue cperta.
JlaBiieHue cBeTa Ha MOJIHOCTHIO OTPAKAIOIIYI0 OBEPXHOCTh U Ha
MOJHOCTBIO MOTJIONIAOIIYIO IOBEPXHOCTh

OU3NKA ATOMA
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4.2.2
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[Inanerapnast MogeIb aToMa

[Toctynater bopa. M3nyuenume wu morsomenne (HOTOHOB TMpHU
MepexoJie aToMa ¢ OJHOTO YPOBHS SHEPTUU HA APYTOM:

he
O |En —-E

mr . m |

hv

S

4.2.3

43.1

JInHevyaTble CIEKTPBI.
CnekTp ypoBHEN SHEPrUU aTOMa BOAOPOA:

~13,69B
E,=—""

"

, n=1,23 __
n*

OU3NKA ATOMHOI'O SAAPA

Hyknonnas mopnens siapa I'eitzendepra — MBanenko. 3apsia supa.
MaccoBoe uncio sapa. M3oTomsl

4.3.2

433

4.3.4

PannoakTHBHOCTE.
Anbda-pacnan:

A A4 4
X—>5Y+5He

bera-pacnan.
DIeKTpOHHBIN B-pacnan;

XY+ e+,
[To3utpoHnHslit B-pacnan:
AX-AY+ Sz +v,
I'amma-usnydenue
3aKOH paZinOaKTUBHOIO pacnajia:
N(t) = N, * T
ITycte M — Macca paguoakTUBHOTO BellecTBa. Toraa

-t
m(t) =mg* 2T

SAnepubie peakiuu. JleneHne u CUHTE3 siIep
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I[Iponymepoaato, [IPOIIUTO U CKPEIJIEHO TeYaThio

3.5
Uo s mpee ) CTpaHHuL,

| Mupexrof MBOYA«KO.Hi,quHHCKaH mkona Nel
MM. ABpaamoBa V' .H.»

0.A. Jlymumk



