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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no gu3rke Ha ypoBHE CpelHEro 0011ero oopa3zoBaHus pazpaboraHa Ha
OCHOBE TIOJIOKEHUH U TpeOOBaHWM K pe3yibTaTaM OCBOCHUS OCHOBHOM
oOpa3oBarenbHOM nporpaMmmel, npeactaBieHHbIX B PI'OC COO, a Takxke ¢ yuéTom
KOHILIETIIUK TIpernojiaBaHusi ydeOHoro mnpeamera «Dusuka» B 00pa3oBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peAU3YIOIIUX OCHOBHBIE
oOpa3oBaTeNnpHbIE MPOTPaMMbl M TMpPOTpamMMbl BocnuTaHus ¢(umuana MAQOY
[TepeBanorckoi COII «Ymrakosckass COLL».

CBSI3b C PABOUYEHN MIPOI'PAMMON BOCIIUTAHUS IIKOJIbI

Peanuzanuss BoCIHUTATENbHOIO NOTEHLHUANa YPOKOB (usuku (ypouHoOu
NEATEIbHOCTH, AayAUTOPHBIX 3aHATUH B paMKaxX MaKCHUMalbHO JIOIYCTHUMOW
y4eOHOW Harpy3Kku) IpeyCMaTpUBaET:

- MaxkCHUMaJbHO€  HCIIOJIb30BAaHUE  BOCIMUTATENIBHBIX  BO3MOKHOCTEH
COJEpKaHUsl YpPOKOB Juisi (opMHpOBaHUS Yy OOy4yarolmuXxcs POCCUHCKUX
TPaJAMLMOHHBIX  JTyXOBHO-HPABCTBEHHBIX W  COLMOKYJBTYPHBIX II€HHOCTEW,
POCCHIICKOTO UCTOPUYECKOTO CO3HAHUSI HA OCHOBE MCTOPUYECKOTO MPOCBEUICHMUS;
noa00p COOTBETCTBYIOUIETO COJEpKaHUS YPOKOB, 3aJaHUM, BCIOMOTaTEIbHBIX
MaTepHaoB, TPOOIEMHBIX CUTYALMH 7151 0OCYKICHUI;

- BKJIIOYEHUE B COJIEp)KaHUE YPOKOB LIEJEBBIX OPUEHTUPOB PE3YyJIbTATOB
BOCITUTAHUS, UX YUET B ONPEACIICHUH BOCIIUTATENbHBIX 3a/1a4 YPOKOB, 3aHSTHIA;

- BBIOOp METO/IOB, METOAMK, TEXHOJOTMH, OKa3bIBAIOIIMX BOCIHUTATEILHOE
BO3JICHICTBHE HA JJUYHOCTh B COOTBETCTBUU C BOCIUTATEIBHBIM UACAIOM, LIENBIO U
3aJlayaMy  BOCIIMTAaHMS, LEJIEBBIMA OpPUEHTHPAMHU PpE3yJbTaTOB BOCIHUTAHUS;
pealin3anuio NPUOPUTETA BOCIUTAHUSI B YUEOHOM 1A TENbHOCTH;

- TpUBJICYCHHE BHUMAHUS OOYYAIOIIUXCS K LIEHHOCTHOMY AacHeKTy
U3yd4aeMbIX Ha YpOKax TMpEeAMETOB, SBICHUA U COOBITHH, WHUIMHUPOBAHUE
0OCY’KIeHHM, BbICKa3bIBAaHUII CBOEr0 MHEHHS, BBIPAOOTKH CBOETO JIMYHOCTHOTO
OTHOILIEHUS K U3Y4aeMbIM COOBITUSIM, SIBJICHUSM, JIUIIaM;

- IPUMEHEHHE UHTEPAKTUBHBIX (POPM YUeOHOM pabOThl — MHTEIUIEKTYalbHBIX,
CTUMYJIMPYIOIIMX [MO3HABATENbHYIO MOTHUBAIMIO, UTPOBBIX METOIMUK, JUCKYCCHUH,
JAIOIIMX BO3MOKHOCTh MPUOOPECTU OMBIT BEACHUS KOHCTPYKTUBHOTO JUAJOra;
IpynmnoBoi paboThl, KOTOpasi yYUT CTPOUTH OTHOIIEHUS U IEMCTBOBATH B KOMAaH/IE,
CIIOCOOCTBYET Pa3BUTUIO KPUTUUECKOTO MBIIICHHUS;

- TOOYXJIeHHEe O00ydJaronuxcsi CcoOJt01aTh HOPMBI TOBEACHUS, MpaBUia
OOIIEHHS CO CBEPCTHUKAMU U TIE€IarOTHYECKUMH paOOTHUKAMHU, COOTBETCTBYIOIIME
YKJIaJly IIKOJbI, YCTAHOBJIEHUE U MOAJIEPKKY J0OpOXKeIaTeaIbHON aTMochepsl;

- OpraHM3alyi0 HAaCTaBHUYECTBA MOTHMBHPOBAHHBIX M 3PYJIWPOBAHHBIX
oOyuJaroluxcs Hajl HeYCIEeBaIOIUMHU OJHOKIACCHUKAMH, B TOM YHCJIE ¢ OCOOBIMU



00pa3oBaTeNbHBIMU  MOTPEOHOCTSMH, JAIOLMIETO OOYYaIOIIUMCS  COILMAIBHO
3HAYMMBIH OIBIT COTPYAHUYECTBA U B3AaUMHOMN TTOMOIIIH;

-  WHUIMUPOBAHUE U TOJACPKKY HCCIEIOBATEIbCKON NI€SITeIbHOCTH
oOy4Jaronuxcs, MJIAHUPOBAHUE M BBIMOJHEHUE WHAUBUAYAIbHBIX U TPYIIOBBIX
MIPOEKTOB BOCIIUTATENLHON HAIIPABICHHOCTH.

Pe3ynbraThl euHCTBa y4UeOHON U BOCIIUTATEIILHON AESTENBHOCTU OTPAKEHBI
B paszjienie paboueil nmporpaMMbl «JIMYHOCTHBIE PE3yJIbTAThl U3YUYEHHUS] y4EOHOTO
npeaMmeta «OuU3nKay Ha YpOBHE OCHOBHOTO OOIIETO 00pa30BaHMUS.

[Iporpamma no ¢usuke onpenenser o0a3aTeNbHOE NPEIMETHOE COICPIKAHUE,
yCTaHaBIMBAET PEKOMEHIYEMYIO IMOCIEI0BATEIbHOCTh U3YUEHHUS TEM M pPa3JieioB
y49eOHOTO TIpeIMeTa C y4ETOM MEXKMPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3CH,
JIOTUKKA y4eOHOro mpolecca, BO3PACTHBIX OCOOCHHOCTEH  00yYarommxcs.
[Iporpamma 1o ¢Qusuke ma€t mOpeacTaBICHUE O LENAX, COJEpPKaHUH, OOIIeH
CTpaTeTuu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro npeamera « Pu3nka» Ha yriiy0JIEHHOM YpOBHE.

Nzyyenne kxypca (u3ukd yriayOJaEHHOTO YPOBHS IO3BOJIIET PEaM30BAThH
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHE YCIOBUHU IS
MPOSIBJICHUS] CBOUX MHTEIUICKTYaJIbHBIX M TBOPUECKHX CIOCOOHOCTEH KaXKIIbIM
OOy4YaromMMcsi, KOTOpble HEOOXOMUMBI IS MPOJOJKEHHs 0o0pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO PA3IUYHBIM  (PU3KUKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIUATLHOCTSIM.

B nmporpamme o ¢uzuke onpeaensoTcs miaHupyeMble pe3yabTaThl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpeaHero o0miero oOpa3oBaHUs: JWYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHno-
METOJI0JIOTHYECKOM OCHOBOM Juisi pa3paOOTKH TpeOOBaHWUN K JIMUHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroINXCs, OCBOMBIIHMX
nporpaMmy 1o (pu3KKe Ha YPOBHE CpeAHEro 0011Iero oopa3oBaHus Ha yriTyOaEHHOM
YPOBHE, SBJIIETCS] CHCTEMHO-JEATEIbHOCTHBIN MTOIXOI.

[Iporpamma 1o pu3MKe BKIIOYACT:

TJTAaHUPYEMBIE pe3yIbTaThl OCBOCHHS Kypca (GU3MKH Ha yriTyOJIEHHOM YPOBHE,
B TOM YHCJIE TIPEIMETHBIE PE3yJIbTATHI 0 TOJIaM 00YUYEHUS;

coziepkanue yueoHoro npeamera «dDusmka» mo rogam 00ydeHusI.

[Iporpamma 1o (Qu3MKe WMEEeT NPUMEPHBIN XapakTep U MOXKET OBIThH
WCITOJI30BaHa YUYNUTEIAMU (DU3UKHU JTSI COCTABIICHUS CBOUX Pa0OYHX IIPOTPaMM.

[Iporpamma mo ¢u3HMKe HE CKOBBIBACT TBOPUCCKYIO MHHUIIMATHBY YUHUTEICH M
MPENIOCTABISACT BO3MOXHOCTH JIJISl peau3allii  Pa3IUIHBIX METOJIUYECKHUX
MOJXO/IOB K TpPErNoJaBaHnio (U3UKU HA YIIIYOJIEHHOM YPOBHE TpPH YCIOBUHU
cCoXpaHEeHUs 00s3aTEIHPHOM YaCTH COJIeP KaHUs Kypca.



®du3rka Kak Hayka O HamOoJiee OOUIMX 3aKOHAX MPHUPOABI, BBICTyIAas B
KauecTBe y4eOHOro MmpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IKoabHBIN Kypc PU3NKN — cHCTEMOOOpa3yIouii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBIICHWW, HW3YYaeMBIX XHUMHEH, OMOJOTHECH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHHE UM aKTHMBHOE
npuMeHeHue (GU3MYEeCKUX 3HAHUW ONpEeNeIuIo XapakTep U OypHOe pa3BUTHE
pa3zHOO0Opa3HBIX TEXHOJIOTHI B c(pepe SHEPTreTHKHU, TPAHCTIOPTA, OCBOCHHS KOCMOCA,
MOJy4YeHHUs HOBBIX MaTepUaloOB C 3aJaHHBIMH cBOWcTBaMu. M3yuenue ¢usuku
BHOCHT OCHOBHOMW BKJIaJl B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHOW KapTHHBI MUpa
oOy4aronierocsi, B GOpMHUpPOBAHNE YMEHUI MPUMEHSITh HAYYHBIM METOJ] MO3HAHUS
MIPU BBIMOJTHEHUU UMU YUYEOHBIX UCCIICTOBAHUM.

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

Hoea wuenocmmnocmu. B COOTBETCTBHUH C HEH KypC SIBISIETCSI JIOTHYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepual U3 BCeX pa3fesioB (DU3UKU, BKIIIOYAET KaK
BOIPOCHI KJIACCUYECKOMN, TAK U1 COBPEMEHHON (DU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUUM C HEW Marepuan Kypca (U3UKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymum B Kypce ABIsSIeTCsS
dbopmupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepUU, BEIIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanuzanys OpeAnoaracT MCIOJb30BAHUE
I'YMaHUTAPHOTO TOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
(buU3HMKHU C pa3BUTHEM OOLIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MpoOIeMamH.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yrioyOoaéHHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHUX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA W COBPEMEHHBbIE TEXHUYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea »3konocuzayuu peanusyeTcs NOCPEACTBOM BBEICHHS 3JIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX OKOJOTMYECKMM TMpoljemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKUW M TEXHOJIOTUM, a Takke OOCYKIEHUs
npo6JieM palOHAIBHOTO MPUPOOTIOIB30BAHMS U HKOJIOTHYECKOM 0€30acHOCTH.

OcBoeHue coJiepKaHusl MPorpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
NPUHIIMIAX CUCTEMHO-JEATEIbHOCTHOrO nmoaxoaa. s Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl HAa UCMOIB30BAHUHM CAMOCTOSITEIBHOTO KCIIEPUMEHTA KaK
MOCTOSTHHO JieHcTBYyolero ¢akropa ydeOHoro mporecca. s yriyOn€HHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHYECKOrO0 3SKCIEPHUMEHTA,



BKJIIOYAIONIETO (PPOHTAJIbHBIE YUYEHUYECKHE ONBITHI MPU HM3YYEHUH HOBOTO
MaTtepuaina, JabopaTopHble paboThl U pabOThI MpakTukyma. [Ipyu 3TOM BO3MOKHBI
JIBa crioco0a peanusaiuu Gu3nuecKkoro npakTukyma. B nmepBom ciyyae npakTUKyM
npoBoauTcs 6o B kKoHIE 10 m 11 kimaccos, mubO TOCIEe MEPBOTO U BTOPOTO
MOJIYTOIUH B KaXKIOM M3 3THUX KJaccoB. BTopoil cmocod — 3To mHTErpamus padot
MpPaKTUKyMa B CHCTEMY JIaDOpAaTOPHBIX pabOT, KOTOPBIE MPOBOJSATCA B MPOIECCE
uzydeHus: paznena (tembl). [Ipu stom moj paboTramMu NpakTUKyMa MOHHUMAETCs
CaMOCTOSITENIFHOE ~ MCCIIEZIOBAaHUE, KOTOPOE TMPOBOAMUTCA IO PYKOBOJCTBY
CBEPHYTOr0, 00001IEHHOTO BH/1a O€3 MOIIAroBOM MHCTPYKIIHH.

B nmnporpamme mo ¢usnke cHCTeMa YYEHHUECKOTO SKCIEPUMEHTA,
7a00paTOPHBIX pabOT M MpaKTUKyMa IpPECTaBiICHAa €IUMHBIM NepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUUYECKUX PabOT OCYLIECTBIIAETCA
y4acTHUKaMU 00pa30BaTeIHHOTO MpOoIlecca UCXOAS U3 0OCOOCHHOCTEH MOYPOYHOTO
IUIAHUPOBAHMUST W OCHalleHusi KabuHeta (u3uku. I[lpm sTom obecneunBaeTcs
OBJIQZICHUE OOYyYarolIMMHCS YMEHUSIMU TIPOBOJAMUTH IMpPSIMBIE U KOCBEHHBIE
U3MEPEHUs], HUCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPENTIOKEHHBIX TUIIOTES.

Bonbiroe BHUMaHKE yaesieTcs PEIICHNI0 PACUETHRIX M KAYeCTBEHHBIX 3a]1ad.
[Tpu 5TOM A5t pacu€THBIX 33724 MPUOPUTETOM SIBIISIOTCA 3a/1a4H C SIBHO 3aJaHHOMN
Y HESBHO 33JJaHHOW (PU3NUECKOW MOJEIIbIO, TIO3BOJISIOUINE IPUMEHSATh U3YUEHHbIE
3aKOHbl U 3aKOHOMEpPHOCTH KaK W3 OJIHOTO pasjiesia Kypca, TaKk U HHTErpupys
PUMEHEHNE 3HAaHUH U3 Pa3HbIX pa3aenoB. i1 KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABJIAIOTCS 3aJaHus Ha OOBSCHEHHE/NPENCKA3aHUE TNPOTEKAHUS (PUINYECKHUX
SBJICHUW U TIPOIIECCOB B OKpY’KArOUIEH JKU3HU, TpeOyroiue BbiOopa Ghu3ndecKon
MOJIEH JIUIsl CUTyallMH MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedboBanusimu @I'OC COO k MaTepuanbHO-TEXHUUECKOMY
o0ecreyeHunto yueOHoro npouecca Kype (pusuku yriryOs€HHOro YpOBHSI Ha YPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCJOBHUSX IMPEAMETHOTO
kabuHeta. B kaOunHere (U3MKH HODKHO OBITH HEOOXOIMMOE J1abopaTOpHOE
000py1I0BaHUE IS BBIMOJIHEHUS YKa3aHHBIX B IpOrpaMMe 1o (pu3nKe y4eHU4eCKux
OTIBITOB, TAOOPATOPHBIX PAOOT U padOT MPAKTUKYMa, a TAKKE JEMOHCTPAIIMOHHOE
o0opy10BaHUE.

JleMoHCTpanoHHoe o0opyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLIAIIOM MHUHUMAJIbHOM JIOCTATOYHOCTH M  OOECHEeurBaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TNporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI W3yYaeMbIX SIBJICHUA W  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIBHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe o00OpyIOBaHHE [JIi YUYEHHYECKUX NPAKTHUYECKUX padoT
dbopMupyeTcss B BHIE€ TEMaTUYECKUX KOMIUIEKTOB U 00€CledrBaeTCsl B pacuére



OJHOTO KOMIUIEKTa Ha JBYyX oOyuarommuxcs. Temarnueckue KOMILUIEKTBI
71a00paToOpHOTO O00OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM
UCIOJIb30BaHUHU AHAJIOIOBBIX M LM(POBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BU/JIE ITU(PPOBBIX JTa00OpaTOPHUH.

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

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

pa3BUTHE TPEICTABICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
UCCJIEI0BATELCKOrO0 OTHOIIEHHS K OKPYKAIOIUM SIBJICHUSM;

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

dbopMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOJIB30BaHUEM (DU3UUYECKUX
3HAHWI U HAYYHBIX JI0KA3aTEIbCTB;

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

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

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

NpUOOpPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUsAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYI  (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKHU;

(dbopMUpOBaHHE YMEHUHN PUMEHITh TEOPETUUECKUE 3HAHUS JUIsl OOBICHEHUS
¢u3nyecKux SIBICHUNH B MPUPOAE U JUIsl NMPUHATUS MPAKTHUYECKUX pEIIEHUN B
MMOBCEHEBHOM JKU3HMU;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHbIX 33]1a4 C ABHO 33JJaHHON (hU3NUECKOit
MOJIEJIbIO, 3a/lay, MOJPa3yMEBAIOIIMX CaMOCTOATEIbHOE cO3JaHue (U3NUEecKOn
MOJENIN, AJEKBaTHOW YCJIOBHMSM 3a/adyd, B TOM 4YHCIE 3a7a4 HWH)KEHEPHOIO
XapaKkTepa;

NOHMMaHue (U3MYECKMX OCHOB M TPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO CPELy;

OBJIAJICHUE METOJAaMHU CaMOCTOSITENIBHOTO IUIAHUPOBAaHUS W IPOBEICHHUS
¢u3nyecKux OIKCIEPUMEHTOB, aHaldM3a M HMHTEpOpeTanud  HHpOpMaIuu,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

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



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

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

Ha usyuenue pusuxu (yrinyOna€HHBIH YpOBEHB) HA YPOBHE CPEIHETO 0OIIIero
oOpazoBanus orBogutcs 340 gacoB: B 10 kiracce — 170 gacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennmaraempiii B mporpamMme 10 (U3MKE TMepedeHb JIAOOPATOPHBIX M
MPAKTUYECKUX palbOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JI€JaeT BBHIOOD
MpoBeNeHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB C YYE€TOM HHIWBUIYAIbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOBI.

®dusuka — pyHIaMeHTanbHasg HayKa 0 mpupoje. HayuHslii MeTo1 MO3HAHUS U
METO/Ibl UCCIIEI0BaHNS (PU3NYECKUX SIBJICHUM.

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

CnocoObl  u3MepeHust (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(POBBIE
U3MEpPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[lorpemHocT  M3MepeHuid  (u3MyecKkux  BenMMYMH  (aOconroTHas |
OTHOCHUTEJIbHAs).

MonenupoBanue (GU3NYECKUX SIBJICHUNA U MPOIECCOB (MaTepuaabHasi TOUYKA,
aOCOJIIOTHO TBEPOE TEINO, UACATIbHAS KUAKOCTb, UICANIbHBIN I'a3, TOUEUHBIH 3apsin).
['unore3a. PU3NYECKHUI 3aKOH, TPAHULIBI €0 NPUMEHUMOCTH. DHU3nyecKas TeOpHusl.

Ponb u MecTto Qu3NKM B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIBHOCTH JIFOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

W3mepenune cuibl TOKAa M HANPSHKEHUS B L€ MOCTOSIHHOTO TOKA MPY TOMOLIA
aHAJIOTOBBIX U IIU(MPOBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bu3nyeCKUX BEMYHH MIPU MOMOIM KOMIIBIOTEPHBIX JaTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABMkeHHEe. OTHOCUTETBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuéra.

[Tpsimast 1 oOpaTHas 3a1a4u MEXaHUKHU.

Panuyc-BekTop MaTepuasbHOM TOYKH, €ro IPOEKIUU Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, CKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAass CKOPOCTb) H
YCKOPEHHE MaTepUaJIbHOW TOYKH, MX IMPOEKIWA Ha OCU CHCTEMBI KOOPAMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MATEPUATIBLHON TOUYKH OT BPEMEHU U UX
rpaduku.

CBobOomHOE MajeHue. YCKOpEeHHEe CBOOOAHOTO majcHus. JIBuKeHHe Tena,
OpOILIEHHOTO0 TOJ YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOpPIMHAT, CKOPOCTH H
YCKOPEHHS] MaTEepUATIbHON TOYKHU OT BPEMEHU U UX I'paduKu.



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

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHL: CIUIAOMETD,
JIB>)KECHUE CHAPSAJIOB, LIEMTHBIE, IIECTEPEHYATHIE U PEMEHHBIE MIEPEIAYN, CKOPOCTHBIE
JTUQTHL.

Hemoncmpauuu.

Mopnenb cucTteMbl OTCUETA, WIUTFOCTPALUs KMHEMAaTHYECKHX XapaKTEPUCTHUK
JIBYDKCHUSL.

Crioco0Obl uccieoBaHusl IBUKEHUI.

MtrocTpanys NpeaenbHOro Nepexoia i N3BMEPEHHE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUIN C UCTIOIB30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKeHHOM IIPOCTPAHCTBE.

HaOmronenue ABMKEHUs Tena, OpOIIEHHOTO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

HampasneHnue ckopocTy IpU IBUKEHHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue YrIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHUE ITyTEN, TPACKTOPUHM, CKOPOCTEN IBUKEHUS OJHOTO U TOTO XKE TENa
B Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

N3yyeHne HEepaBHOMEPHOTO JIBHXKEHHSI C II€JIbIO OINpPEAENICHUs] MTHOBEHHOM
CKOPOCTH.

H3mepeHne yCKOpeHHs MpU MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBH>KEHHH
10 HAKJIOHHOM TNIOCKOCTH.

HccnenoBanve 3aBUCUMOCTH IIYTM OT BPEMEHM IIPU PABHOYCKOPEHHOM
JIBHOKCHUU.

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

N3ydenue nBuxkeHus Teia, OpoieHHOro rTopu3oHTanbHO. [IpoBepka runoressl
O MpAMOM MNPONOPUMOHAIBHOW 3aBHUCHMOCTH MEXKIY NAJIBbHOCTBIO MOJETA M
HA4aJbHOU CKOPOCTHIO TEJA.

W3yyeHue NBUXKEHHSA Tella MO OKPYKHOCTH C MOCTOSHHOMW IO MOIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Mepro/ia oOpalieHus KOHMYeCKOro MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



ITepBbiii 3ak0oH HproToHa. HMHepumaneHbie cucTeMbl OTcuéTa. [IpuHIMN
oTHocuTenbHOCTH ['anmunes. HenHepruanbHble CUCTEMBI OTcuéTa (OmpeeseHue,
TIPUMEPHI).

Macca Tena. Cuia. [IpuHuun cynepro3uiny CuJl.

Bropoi 3axkon HproTOHa 111 MaTepuanbHOM TOYKH.

Tpernii 3akoH HproTOHA 1151 MarepuaabHbIX TOYEK.

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

Cuiia TsiKecTd. 3aBUCUMOCTh YCKOPEHHUS CBOOOHOTO Ma/ICHUS OT BBICOTHI HAJl
MMOBEPXHOCTHIO IIAHETHI M OT TeOrpapuIecKoi mupoThl. J[BrkeHne HEOSCHBIX Tell
U UX CyTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckasi CKOpOCTb.

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

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBXKEHUS U CUJIa TPCHUS OKOS.
Koaddumment tpenus. Cuiia cConpoTUBIEHUS MPU ABUKEHUH TeJa B KUIAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JIBUKEHMUS.

Hasnenune. ['mapocratnueckoe napienue. Cuna Apxumena.

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

Jemoncmpayuu.

HabGnronenue nBrKeHUs TENl B MHEPIIUATBHBIX U HEMHEPIIMAIBHBIX CHCTEMax
OTCYETA.

[IpyHLIMT OTHOCHUTEIBHOCTH.

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

CpaBHeHUE PaBHOJAEHCTBYIOIEH TPUIIOKEHHBIX K Ty CHII C TPOU3BEACHUEM
MACCHhI T€JIa Ha €r0 YCKOPEHUE B MHEPLUUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHHKAIOIIUX B PE3yJIbTATE B3aUMOICHUCTBUS TEIL.

N3mepenune macc mo B3auMOJCHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NOABEME U MMAJCHUH.

[{leHTpoOeKHBIE MEXaHU3MBI.

CpaBHeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

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

[IpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHU JBIDKCHHS Opycka Mo
HAKJIOHHOU IUTOCKOCTH HA 33JJaHHOE PACCTOSTHUE OT €r0 MAcCChl.



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

V3ydyeHne OBHIYKCHHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTBIO, ICPEKHUHYTOH uepe3
JIETKUI OJIOK.

N3mepenne koddduimenta TpeHHs MO BETUYHHE YIIIOBOTO KoddduimenTa
3aBUCHMOCTH Frp(N).

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

N3ydeHne nBUKEHUs IPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpHoe Teno. llocTymarenbHOoe M BpallaTeNnbHOE JBUKEHHE
TBEpHOro Tena. MOMEHT CHIIBI OTHOCUTEIBHO OCH BpauieHus. Ilnedo cuibl.
CroxeHune Cil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TspkecTu Tena.

YcoBust paBHOBECHS TBEPAOTO TENA.

VYcroiiunBoe, HeyCTOHYNBOE, O€3pa3IMIHOe PAaBHOBECHE.

TexHuyeckue yCTpPOWCTBA U TEXHOJOTMYECKHE IPOLECCHI: KPOHUITEHH,
CTPOUTEIIbHBIN KPaH, pelIETYAThIE KOHCTPYKLIHH.

Hemoncmpauuu.

Y ciioBust paBHOBECHSL.

Bunbl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HUccnenoBanne yciaoBHil pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAILCHUS.

KoHcTpynpoBaHHne KPOHIITEMHOB U PACUET CUII YIIPYTOCTH.

M3ydeHne ycTOWYUBOCTH TBEPAOTO TEJA, UMEIOLIETO IUIOIIAb OIIOPHI.

Tema 4. 3akonsl coxpanenusn é mexanuke.

NMnynbc MaTepUanbHOM TOUYKH, CHCTEMBI MaTEPUAIbHBIX TOUEK. LleHTp Macc
CHUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBMKEHUU LIEHTPa Macc.

NMnynbC CUIIBI 1 U3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUS] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MomMeHT ummynbca MarepuanbHOu TOUYkM. [IpeacraBiieHue O COXpaHEHUU
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

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

MoOITHOCTb CHUJIBI.

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



[loreHnuanbHple WM HENOTEHLMaNbHble Cwibl. [loTeHIManbHass >Heprus.
[ToTeHmmanbHas sHeprust ynpyro nehopmMupoBaHHON NpyxuHbl. [loTeHmanbHas
DHEPrus Tejla B OJHOPOJHOM I'PaBUTALIMOHHOM I10Jie. [loTeHanbpHas sHeprus tenna
B T'PaBUTAIIMOHHOM IIOJIE€ OJIHOPOJHOrO Iapa (BHYTpHU W BHe Imapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAst CKOPOCTb.

CBs13b pabOTHI HEMOTEHIUATBHBIX CUJI C U3MEHEHUEM MEXaHUYECKON SHEPTUH
CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOUN YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHne bepHymu i MIOCATbHOM KUJIKOCTHM KakK CIIEJICTBUE 3aKOHA
COXPAHEHHUSI MEXaHUYECKOU YHEPTUU.

TexHn4ecKue yCTpOMCTBA U TEXHOJOIMYECKUE IPOLECCHI: ABUKECHUE PAKET,
BOJOMET, KONIEP, MPYKUHHBIN MTUCTOJIET, TUPOCKOI, PUTYPHOE KaTaHWE HA KOHbKAX.

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepeHne MOIHOCTU CUJIBI.

W3meHeHue 3Hepruu Tela Mpu COBEPIICHUN PabOTHI.

B3anmHble mNpeBpalieHWs] KMHETHYECKOM WM IMOTEHIHAIBHOW SHEPrUd IpH
JICVCTBUM HA TEJIO CUJIBI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEePTUU MPU CBOOOTHOM TaICHHH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

N3mepeHne nMimyJiibea Tejia o TOpMO3HOMY ITYTH.

N3mepenne cuiibl TATH, CKOPOCTH MOJIENH 3JIEKTPOMOOUIISE U MOILIHOCTH CHJIBI
TSTH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEIA C UMITYJILCOM CHUJIBI.

HccnenoBanne COXpaHEeHUsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJICHCTBUMU.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 0 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHMUSL.

Omnpenenenne pabOTHI CWIJIBI TPEHHS TPH NBIKCHHUH Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. Mogekyasipuasi Gu3snka 1 TEepMOJAMHAMHUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIEC TIOJIOKEHHUSI MOJIEKYJsIpHO-KHHEeTHUeckol Teopun (MKT), wux
ombITHOE 00ocHOBaHue. [lnddy3us. BpoyHOBCKOE NBIKEHHE. XapaKTep JBIKCHHUS
Y B3aUMOJCHUCTBUS YACTHUI] BElIECTBA. MOJENIN CTPOECHUS Ta30B, JKUIAKOCTEU M
TBEPJIBIX TEJ U 0OBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3mepsbl MoJiekyn (atoMmoB). Konmnuectso BemnectBa. [loctosnnas ABoraapo.



TenmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ u3Mmepenus. Illkama
temneparyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
rasza JIBHXKYTCS XaOTHYECKHU U HE B3aUMOJEHUCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHBL. YpaBHeHHe MeHaeneeBa—Kianeiipona. AOcomoTHAs
temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponecchl B
UJealbHOM Tra3e C I[IOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
IpeICTaBICHUE N30IPOIIECCOB: U30TEPMa, U30X0pa, n30dapa.

CBsi3p  MEXIOy [JaBJIEHUEM U  CPEIHEH KUHETHYECKOW  3Heprueu
NOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
YPaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICATHHOTO Ta3a).

CBs13b a0COJIIOTHOM TeMITEpaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETHUYECKOW SHEPTUEN MOCTYIMATEILHOTO TEIJIOBOTO ABUKECHUA €€ YACTHII.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMAaTePUAJIOB.

Jlemoncmpauuu.

Mopenu IBUXKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHUS.

Huddysus sxuakocTen.

Mogens onsita llTepHa.

[IpuTsKeHNE MOJIEKYIL.

Mopenu KpucTamIn4ecKuX pemeETOK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

HUccnepoBanne mpolecca YCTAHOBJIEHUS TEIUIOBOTO PAaBHOBECHUS IIPU
TEII000MEHEe MEXKTy Topsiuei U XOJIOAHOM BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
1udpoBoit 1aboparopun).

M3ydeHne n30XOpHOro npouecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUW IS
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHKE napaMeTpsl. [lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBbI KaK CPEAHNE 3HAUYCHUS BEJIMYUH, OMTUCHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano TtepmoanHaMuku. (CamMOnpOM3BOJIbHAA — peJlaKCalns
TEPMOJIMHAMUYECKON CUCTEMBI K TEIIOBOMY PABHOBECHIO.



Mopens wuaeanpbHOro ra3a B TEPMOJMHAMHUKE — CHCTEMAa YpaBHEHMIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJEININ: HU3KAsl KOHIIEHTpAlus 4acTHUll, BBICOKHE
TeMnepaTypbl. BeipaxkeHue Jyisi BHyTPEHHEW SHEPTUU OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUUECKUE MPOLECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl o rpaduky
npoiiecca Ha pV-auarpamme.

Temnonepegaya  kak  crnoco0  M3MEHEHUs  BHYTPEHHEHW  SHEpPruu
TEPMOJMHAMHUYECKONM  cucTemMbl 0e3  coBepuieHus pabotTel. KonBekuus,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnotTel. TennoéMkocTh Tena. YAelbHas W MOJSIpHas
TEIUTOEMKOCTH BelleCcTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
TormBa. Pacu€r koiuuecTBa TEIUIOTHI Npu  Temionepenade. l[lonstue 006
aauabaTHOM IIpoIiecce.

[IepBblii 3aKOH TepMOANHAMUKHU. BHyTpeHHss1 Heprus. KonuecTBO TEIIOTHI
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEM SHEPruu TEPMOIMHAMUYECKOMN
CUCTEMBL.

BTopoii 3ak0H TepMOIMHAMUKH J1J1sI pABHOBECHBIX MTPOIIECCOB: Ue€pe3 3aIaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJUHAMHYECKON CUCTEMBbI MPOXOAUT €AUHCTBEHHAs
aguabaTta. AOCOJIFOTHAS TeMIlepaTypa.

BTopoii 3aKk0OH TEPMOIMHAMUKH 7151 HEPABHOBECHBIX IPOLECCOB: HEBO3MOXKHO
nepeaaTh TEIIOTY OT 00Jiee X0JIOJHOTO Teja K 0oJjiee HarpeToMy 0€3 KOMITIEH AU
(Knay3uyc). Heo6paTuMOCTh IPUPOAHBIX ITPOIIECCOB.

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3HaueHue KII. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUS TEIUIOBBIX JBUTaTeNeh. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyecknue yCTpPOWCTBA M TEXHOJOTMYECKHUE IPOLIECCHl: XOJOAWIbHUK,
KOHJUITMOHED, JU3ENbHBIA U KapOIOpAaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AIUSA «TEIJIOBBIX» OTXOJO0B C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3menenue Temneparypsl pu aanadaTuiecKoOM pacIlIupEeHUN.

Bo3aymHoe orauso.

CpaBHeHUME yACTBHBIX TEIUIOEMKOCTEH BEILIECTB.

CniocoObl U13MEHEHUsI BHYTPEHHEH YHEPTUH.

HccnenoBanue aquadbaTHOTO Mpoiiecca.



KomnbroTepHble MOJENN TEMIOBBIX IBUTATEIIEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmukym.

N3mepeHnne yaenbHON TEIIIOEMKOCTH.

HccenenoBanue nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3UM DHEPTUM MEXKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KATICHUS KUIKOCTEH.

Tema 3. Aepecammnwie cocmoanusn geuwecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue 1 KoHIeHcanus. Micapenne u kumenue. Y nebHas TeioTa
napooOpa3oBaHUsL.

HacelllleHHBIE W HEHAChINIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH Y IaBJI€HUS HACBIIIIEHHOTO I1apa OT TEMIIEPATYPbl, UX HE3aBUCUMOCTh OT
00bEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIEPaTyphl KUIICHUSI OT JIaBJICHUS B
KUJIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWMCTB
KpuctaiuioB. [lmaBieHne W KpucTamM3auusa. YJIeJbHAs TEIJIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmaru tBEpAOrO Tena. Pactsxenue u cxxarue. Casur. Monyns FOHra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacimupeHue XKUIKOCTEH U TBEPABIX Te, 00bEMHOE M JMHEHHOE
pacuimpeHrue. AHrapMOHHK3M TEIJIOBBIX KOJIEOAHUI YaCTHI BEIIECTBA KaK MPUYKHA
TEIJIOBOTO paclIMpeHHusl Tell (Ha KAYECTBEHHOM YpOBHE).

[IpeobpazoBanue HEprrn B (ha30BBIX MEPEX0IaAX.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Ko huimeHT MOBEpXHOCTHOTO HATSHKEHHUS.
Kanumsipasie siBnenus. J[apieHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOLIECCHL:  KUIKHUE
KPUCTAJLIbI, COBPEMEHHbBIE MATEPUAJIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACHIIIICHHBIX TTAPOB.

Kunenune. Kurnenue mpy noHM>KEHHOM JTaBJICHUM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMBITH C MBUTBHBIMU TIEHKAMH.

CmauuBaHue.

Kanumisipasie sBieHUS.

Mopaean HEHBIOTOHOBCKOU JKUIKOCTH.



CrniocoObl U3MepeHus BIaXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS! KPUCTAINIMYECKOTO BEIIECTBA.

Bunasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJA.

N3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

W3mepenne aOCOMIOTHOW BIaKHOCTH BO3/AyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHUH.

N3mepenne ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. DiaekTpoauHaAMMKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHWKM, IHMAJIEKTPUKM U MHOJYIPOBOJHUKH.
DJIEeMEHTAPHBIN AJIEKTPUUECKUN 3apsil. 3aKOH COXPAHEHUS JJEKTPUUECKOTO 3aps/ia.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

OnexTpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

HampsokéaHocth  anekTpuueckoro  moiisa.  [IpoOnbiid  3apsa.  Jluauwm
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1MOJsA. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD 3JIEKTPOCTATHYECKOTO IMONSA. Pa3HOCTh MOTEHIMATIOB H
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTennman snexTpocraTnyeckoro noiisd. CBsi3b HANPSKEHHOCTH IOJS U PA3HOCTH
NOTEHIMAIIOB ISl DJIEKTPOCTATUYECKOTO Moy (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULIUY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
pPaBHOMEPHO 3apsHKEHHOro Mo 00béMy miapa. I[lose paBHOMEpHO 3apsKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbBl JMHUI HANpsXKEHHOCTH O3TUX MOJEH H
DKBUITOTEHIHAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBUE PABHOBECHS 3aPs/IOB.

JlvonekTtpukn B DJIIEKTPOCTATUYECKOM  IIOJIE. Jvsnexrpruueckas
MIPOHUIIAEMOCTh BELIECTBA.

Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOopa.



[TapannenbHOE coenMHEHUE KOHIEHCATOPOB. [locnenoBarenbHOe COEqUHEHHE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOr0 KOHAEHCAaTopa.

JIBrmxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Hemoncmpauuu.

Y CTpOMCTBO M MIPUHLIAI IEUCTBUS DIEKTPOMETPA.

DIEKTPUYECKOE T0JIEC 3aPSKEHHBIX IIIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKCHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

YCTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITIOCTOSIHHOM U IIEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXIY HUMU U JUAJIEKTPUIECKOW IPOHUIIAEMOCTH.

DHeprus IEKTPUUECKOTO MOJIS 3apKEHHOTO0 KOHJIEHCATOPa.

3apsaKa U pa3psaKa KOHJIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEI.

HaOmronenue npeBpalieHus HEpruu 3apsKEHHOT0 KOHEHCATOPa B SHEPTHUIO
M3JIy4YCHUS CBETOMOA.

N3ydeHne npoTeKkaHusi TOKa B LIENHU, COAEPKAIIECH KOHJICHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannulit 31eKmpuyecKuil mox.

Cuia toka. [TocTosiHHBIN TOK.

VYcCiloBUsL CylIeCTBOBAHUS ITOCTOSSHHOTO 3JIEKTPUYECKOTO TOKa. McTOUHMKM
toka. Hanpsikenue U u D1C é.

3akoH OMa U1 ydacTKa LEMu.

DJIEKTPUUECKOE COMPOTUBJIEHUE. 3aBUCUMOCTD COITPOTUBJIEHUS OJTHOPOIHOTO
MMPOBOJIHMKA OT €ro JJIMHbBl W IUIOWIAJAW IONEPEYHOTO CEUCHUs. Y IEIbHOE
COITPOTUBIICHUE BELIECTBA.

[TocnenoBaTenbHOE, MapaLICIbHOE, CMEIIAHHOE COEAUHEHUE MPOBOIHHUKOB.
Pacuér pazBeTBiE¢HHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [xoyns—JIenua.



MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TermoBas MOIIHOCTb, BbLAENSEMas Ha
pe3ucrope.

OJ1C u BHyTpeHHEE COPOTUBIIEHUE UCTOYHUKA TOKA. 3aKOH OMa 715l TOJTHOM
(3aMKHYTO#) dJIeKTpUYEeCKOM I1enu. MOIIHOCTh HCTOYHMKA Toka. KopoTkoe
3aMbIKaHUE.

KonzeHncaTop B ienu MOCTOSTHHOTO TOKA.

TexHu4yecknue yCTpOMCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJILTMETP, PEOCTAT, CUETUUK DIEKTPUUECKOU SHEPTHUU.

Hemoncmpauuu.

N3mepeHre CUilbl TOKA U HaIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HANpSKEHUS NJIL PE3UCTOpa,
JIaMITbl HAKaJIUBaHMS U CBETOAUOAA.

3aBUCUMOCTh COIMPOTUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHS M MaTepHraa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpsKEHUH.

[Tpsmoe uzmepenue I/]C. KopoTkoe 3amMbIkaHUE TaJIbBAHUYECKOTO JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIUATIOB MEK/Y MOJFOCAMUA UCTOYHUKA TOKA OT
CUJIBbI TOKA B LIEIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

HccenenoBanre CMEMAHHOTO COEINHEHUS PEUCTOPOB.

N3mepenue yaenbsHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpPSKEHUS IS JIAMIIBI
HaKaJIUBaHMUSI.

YBenuueHue npejesia u3MepeHus amnepMmerpa (BoiabTMEeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

Uccnenosanne 3aBrucuMoctd J/]C ranbBaHUYECKOro 3JEMEHTa OT BPEMEHH
IpU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEK/Y MOJIOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIETIH.

HccnenoBanne 3aBUCUMOCTH TTOJIE3HOM MOITHOCTA UCTOYHHMKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toku 6 pa3uunsix cpeoax.

DJIeKTpUYECKasi  MPOBOJUMOCTb  PAa3JIMYHBIX  BEIIECTB.  DJICKTPOHHAS
MPOBOJAUMOCTE TBEPIBIX METAJIOB. 3aBUCUMOCTH COINPOTUBICHUSI METAIOB OT
Temmnepatypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUYEeCKUd TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX MYYKOB.



[TonynpOoBOIHUKMU. Cob6cTBeHHas U IIpUMECHast MIPOBOAUMOCTh
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
OnekTponus. 3akonsl Dapajes s AIEKTPOIH3a.

OnekTpudeckuidi TOK B Tra3zax. CaMOCTOSITEIbHBIA M HECAMOCTOSATEIIbHBIN
pa3psia. PaznmuuHble TUITBI CaMOCTOSTENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHuyeckue yCTpOWCTBAa M NPAKTHUYECKOE IMPUMEHEHUE: Tra3opas3psiaHbIe
JaMIbl, SJIEKTPOHHO-Iy4eBas TpyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOUOI, CBETOAMO]], FAIbBAaHUKA, paUHUPOBAHUE MEJIU, BHIIIJIAaBKA
IFOMUHUSA, DIEKTPOHHAS MUKPOCKOIIHS.

Jlemoncmpayuu.

3aBUCUMOCTD COIPOTUBJICHUS METAJLUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

3akoHsbI nekTponnsa Papanes.

HckpoBoil paspsii ¥ IPOBOJIMMOCTB BO31yXa.

CpaBHEHHE NIPOBOIUMOCTH METAJUIOB U MTOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yuenuueckuit saxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HaGmronenue amextposusa.

M3mepenue 3apsiia OJHOBAIIEHTHOTO MOHA.

HccnenoBaHve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIepaTyphl.

CHsiTHE BOJIBT-aMIIEPHON XaPAKTEPUCTUKU THOJA.

Pu3nvecKuil NPaKTUKYM.

Crioco6b! n3MepeHust GU3NYECKUX BETUYMH C UCIIOJIb30BaHUEM aHAJIOTOBBIX U
U(POBBIX M3MEPUTENBHBIX MPUOOPOB M KOMITBIOTEPHBIX JATUUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEIUYHUH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpKA MPEIJIOKEHHBIX THUMOoTe3 (BBIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKUH  HKCIIEPHUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MesxknpeaMeTHBIE CBA3H.

Nzyuenue kypca ¢puszuku yriay0iaéHHoro ypoBHs B 10 kiiacce ocyuiecTBisercs
C Y4€TOM COJEPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMu MAaTEMAaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6AZAHHbBIE C U3YYCHUEM MEM 0008 HAYUHO20
no3HanuA: ABJICHHUE, HAay4yHbId (DAaKT, rumotesa, (pu3MveckKas BeTUYMHA, 3aKOH,



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

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

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

Xumua: UCKPETHOE CTPOCHUE BEILIECTBA, CTPOEHUE ATOMOB Y MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, MOJYyYEHWE HAHOMAaTepHUAJIOB, TEIIOBBIE CBOMCTBA
TBEPIBIX TEN, KUIKOCTEH U T'a30B, KUJIKHE KPUCTAILIBI, IJIEKTPUUYECKUE CBOMCTBA
METaJUIOB,  JJICKTPOJIMTHYECKAss JHCCOLMALWs, TaJbBaHUKA, JJIEKTPOHHAs
MUKPOCKOITHSI.

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

Texnonozua: npeoOpa3oBaHUE IBUKEHUU C MCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHUJIKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUHU
(KpOHIITEWH, peméryarble KOHCTPYKLHU), UCIOJb30BaHUE 3aKOHOB COXpPaHEHUS
MEXAaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JPYrHE€), JBUraTellb BHYTPEHHETO
cropanusi, mapoasi TypOMHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTUH
MOJIyYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTAaTUYECKAsl 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
ra3opaspsaHble JIAMIIbI, TOJIYIPOBOIHUKOBbIE IPUOOPHI, rabBaHUKA.

11 KJIACC

Paznen 4. DiaekTpoauHaAMMKA.

Tema 4. Maznummnoe none.

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

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

Cuna AmMmnepa, €€ HanpaBJICHUE U MOJYJIb.

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

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



TexHuueckue YCTpOﬁCTBa N TCXHOJOIMYCCKHC IIPOLECCChI: IMPHUMCHCHUC

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

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

KaptrHa nMHUI MarHMTHOM MHIYKIWH MOJIA IJIMHHOTO MPSIMOTO ITPOBOJIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmonencTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Ammepa.

Jevictre cuibl JIopeH1a Ha HOHBI SJIEKTPOJIUTA.

HabmroieHue NBUKEHUS My4Ka 3JIEKTPOHOB B MAarHUTHOM TIOJI€.

[TpuaIMI JNEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHATO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanre MarHUTHOTO OJIS IOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBONCTB (GeppOMarHeTUKOB.

HccenenoBanne n1eMCTBASI OCTOSIHHOTO MarHWTa HA PaMKy C TOKOM.

N3mepenne cuitbl Amriepa.

M3y4yeHue 3aBUCUMOCTH CHJIbI AMIIEpA OT CHJIBI TOKA.

Onpenenenne MarHUTHOW MHIYKLMY HA OCHOBE U3MEPEHUS CHIIBI AMIIEpa.

Tema 5. InexkmpomazHumnas uHOYKYU.

SIBeHHMe ANEKTPOMArHUTHOM HMHAYKIUU. [lOTOK BEKTOpa MarHWTHOM
naaykuuu. OJIC wHAyKnuu. 3aKOH BJIEKTPOMArHWUTHOM uWHaykuuu Papanes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

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

[IpaBuiio Jlenna.

NupykTtuBHOCTE. Karymika WHIYKTMBHOCTH B LENM TNOCTOSSHHOTO TOKA.
Asnenue camonHaykuuu. 3J{C caMOMHIYKIIMH.

OHeprusi MarHUTHOT'O OJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOIMYECKHE IMPOLECCH: MHAYKIMOHHAS
1e4b, COJICHOU], 3aIUTa OT 3JEKTPU3ALNH TEJ PU JBHXKEHUU B MAarHUTHOM IOJIE
3eMuIH.

Hemoncmpauuu.

HabGntonenue siBjeHUs 3JIEKTPOMAarHUTHOM UHYKIIUU.

Hccnenoanne 3aBucumoctd OJIC MHAYKOIHM OT CKOPOCTH W3MEHEHHS
MAarHATHOTO MOTOKA.



ITIpaBuno Jlenua.

[Tamenrie MarHuTa B aJJlOMUHHUEBOM (MEIHOMN) TpyOe.

SIBneHue caMOMHIYKIIUH.

HccnenoBanne 3aBucuMoctd DJ[C CaMOMHIYKIMH OT CKOPOCTH M3MEHEHHS
CUJIBI TOKA B IIEIIH.

Yuenuueckuii sxcnepumenm, nadvopamopnsie padomul, RPAKMUKYM.

HccnenoBanue siBJICHUS 3JIEKTPOMArHUTHOM UHTYKIIUU.

OnpeneneHne HHIYKIMU BUXPEBOIO MArHUTHOTO TTOJISL.

HccnenoBanue siBIEHUS] CAMOUHAYKIIWH.

COopka MoJIeTu JIEKTPOMAarHUTHOTO FeHepaTopa.

Pa3znen 5. KosieOanusi v BOJTHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenbHast cuctema. CBOOOIHBIE KOJICOAHUS.

[Mapmonunueckue kosnedanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMUCAHUE.
DHepreTUuecKoe ONMUCAHKUE (3aKOH COXPAHEHMS] MEXaHUYEeCKOM sHepruu). BriBon
JUHAMUYECKOTO OMUCAHUS TAPMOHUYECKUX KOJIeOAHUM U3 UX IHEPreTUYECKOro U
KMHEMAaTUYECKOTO OTTUCAHUS.

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

[lepuon u yacrora konebanuii. I[lepmonm Mmanbix CBOOOJHBIX KoJieOaHUM
MaTeMaTU4YecKoro MasdTHuka. llepuos cBOOOAHBIX KOJIEOAHWUN TPYKUHHOTO
MasiTHUKA.

[Tonsarue o 3aTyxarwmux kojaebanusx. BeiHyX1eHHbIE KOeOaHus. Pe3oHaHc.
Pe3onancHass kpuBasd. BimsHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHUS.

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

Hemoncmpauuu.

3anuck K0e0aTeTbHOTO ABUKCHHUS.

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

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

HccnenoBanne koyiebaHWW Tpy3a Ha MACCHUBHOM TMPYKHHE C IIEJBIO
dbopmupoBaHUs MPEACTABICHUIN 00 MACATbHON MOIEIN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPrUU P KOJIeOaHUAX Ipy3a Ha IPYKUHE.

HccnenoBanne BoIHYXICHHBIX KOJICOAHUI.

HaOmronenue pezoHanca.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, npaKmuKym.



W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHMH HUTSAHOTO M MPYKUHHOTO
MasiITHUKOB.

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

N3yyeHue ABUKEHUS HUTSAHOTO MasiTHUKA.

[Tpeobpa3zoBanue YHEPTUH B MIPYKUHHOM MASTHUKE.

HccnenoBanrie yObIBaHUS aMIUIUTY/IbI 3aTYXAIOIIUX KOJIEOAHUH.

HccnenoBanrie BIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHummuosie Ko1e0aHUA.

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

3aKOH COXpaHEHMs SHEPTUH B HJI€aTbHOM KOJIeOaTEIbHOM KOHTYDE.

3aTyxaromnue 3JIEKTPOMArHUTHBIE KoJieOaHus. BrinyxaeHnbie
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOINHOCTH IEPEMEHHOIO TOKAa. AMIUIUTYIHOE H
JEHCTBYIOLEE 3HAUYEHHWE CHJIBI TOKAa W HANpsOHKEHUs MpH pa3iudHoi dopme
3aBUCUMOCTH IIEPEMEHHOI'O TOKA OT BPEMEHH.

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

Uneansubiii  Tpancopmatop. IlpomsBoacTBo, mepemadya W TOTpeOJICHHE
AIEKTPUYECKON SHEPTUH.

OKOJIOTUYECKUE PHUCKU TIpU NPOU3BOACTBE IIIEKTpodHepruu. KynbTypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B OBCETHEBHOM KU3HHU.

TexHndeckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI: JIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpoIepe1ay.

Hemoncmpauuu.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

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

OcuuiorpaMMbl AJIEKTPOMAarHUTHBIX KOJICOAHMIA.

['eneparop He3aTyXarOLUX 3JIEKTPOMArHUTHBIX KOJIEOaHUN.

Mopenb 3JIEKTPOMarHuTHOTO Te€HEPATOpa.

By eHHbIE CHHYCOUIaIbHbIE KOJIeOaHUsI.

Pe3ucTop, KaTymka MHAYKTHBHOCTH M KOHJIEHCATOP B LIENH NEPEMEHHOIO
TOKA.

Pe3onanc mnpu MOCIENOBATENIBHOM COEAWMHEHUH PpE3UCTOPA, KATYLIKU
WHIYKTUBHOCTH M KOHJIEHCATOPA.

YCTpoiCTBO 1 IPUHITUT ICUCTBUS TpaHCPOpMATOpA.



Mopnenb TMHUY 3JIEKTpONEpeiayuu.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npAKmMuKym.

N3yuenue tpancpopmaropa.

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

HabGnronenue 351eKTpoMarHiTHOTO pe30HaHCa.

HccnenoBanrie paboThl HCTOYHHUKOB CBETA B IIEMU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u In1eKmMpoMAZHUMHbBLE GOJIHDL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pPACHpPOCTPAHEHHS M JJIMHA BOJIHBI.
CBolicTBa MEXaHMYECKHX BOJH: OTpa)Ke€HHE, MpeIoMJIeHHE, HMHTepdepeHIus u
nudpaxims.

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

[ITymoBOE€ 3arpsi3HEHHUE OKPYKAIOIIEH CPEIBI.

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

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

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

[TpuHIMIIBI pagUOCBA3U U TeNeBUACHUS. Paguonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl.

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

Jemoncmpayuu.

OOpa3zoBaHue U pacpOCTPaHEHUE MTONEPEUHBIX U MPOJO0IbHBIX BOJIH.

Koneobuomieecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Habmoienue otpaskeHus U MpeIoMIICHUS] MEXaHUUECKHUX BOJIH.

Hab6nronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

AKYCTUYECKHUI PE30OHAHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHHE.

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

HccnenoBanue CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH: OTPAXEHUE, ITPEIIOMIIEHHUE,
noJisipu3ays, IMPpakuus, UHTEpPEepeHIHs.

Oo6HapyxeHue nHYpPaKpPacHOTO U yIbTPAPUOTIETOBOTO U3ITYUEHUH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, npaKmuKym.



N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

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

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

[Ipenomnenue cBera. 3aKOHBI MPEITOMIICHHUS CBeTa. AOCOIOTHBINA IMOKA3aTeIh
npesnoMieHus. OTHOCUTENbHBIA MOKa3aTesb npenoMieHus. [IocToSHCTBO YaCcTOThI
CBETA M COOTHOUIEHNE JJIMH BOJIH IPH IIEPEX0I€ MOHOXPOMATHIECKOTO CBETA YePE3
IpaHUIly pa3zena AByX ONTUYECKUX CPE]I.

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

[TomHOoe BHYTpeHHEee OoTpakeHue. lIpenenbHblii yroyi MoJHOr0 BHYTPEHHETO
OTPAKECHMUS.

Cobupatouiue 1 pacceuBarolue JMH3bL. ToHkas nuH3a. DokycHoe paccTosiHue
U ONTHUYECKAs] CUJIa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM
chepudeckoil JMH3BI OT €€ TEOMETPUM M OTHOCHTEIBHOIO MOKa3aTess
IIPETOMIICHHS.

dopmysia TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

Xoj sy4a, MPOMIEAIIETO JIMH3Y MOJ MPOU3BOJBHBIM YIIOM K €€ TJIaBHOM
ontuueckor ocu. IlocTpoeHne wH300paXeHUl TOYKM W OTpe3Ka NpsIMOM B
cOOMpAIOLIMX U PACCEUBAIOIIMX JMH3aX U UX CUCTEMAX.

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

[Ipenensl MPpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl KiacCMYecKHux
UHTEPPEPEHIIMOHHBIX CXEM.

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

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: OYKH, JIYIIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIMOHHBIN ammapar, NpOCBETIECHUE
ONTHUKH, BOJIOKOHHASI ONTHKA, AU(PPAKINOHHAS pEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHHUS CBETA.



HccnenoBanne npesioMIIEHUs CBETA.

Habrogenue nogHOro BHyTPEHHETO oTpakeHus. Mojienb CBETOBO/IA.

HccnemoBanre XoAa CBETOBBIX IIYYKOB 4YEPE3 IUIOCKOMAPaJUICIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanre CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MUKpocKoIa, TeJIeCKOna.

HaoGmronenue natepdepeHinm cBera.

HabGnronenue BETOB TOHKUX IUIEHOK.

Habmonenue nudpakimu cBeTa.

N3ydenne 1uppakimOHHON PEIIETKH.

Habmonenue nudpakiinoHHOTO CEKTpa.

Habmronenue nucnepcuu cBera.

HabGnronenue noasipusalnuu CBeTa.

[IpumMeHeHne noJIApOUI0B ISl U3YUYECHHS] MEXAaHUYECKUX HaIPSKEHUH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomeol, npaKmuKym.

M3mepeHune rnokasaTesns IpeJoOMIICHHs CTEKIIA.

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

N3mepenrie POKyCHOrO pacCTOSIHUS pacCEUBAIOLIUX JIMH3.

[Tosryuenue n300pakeHusl B CUCTEME U3 INIOCKOTO 3epKaJla U JIMH3HI.

[Tosryuenue n300paxkxeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENeCKOMUYECKUX CUCTEM.

HaOmonenune nudpakuuu, uHTephepeHIInN U MOJIIpU3alliy CBETa.

N3yuyeHue noyspu3aiuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH IUAJIEKTPHUKA.

N3ydeHnne naTepdepeHInu 1a3epHOro U3IyUYeHUs Ha ABYX LIESX.

HabGmronenue nucnepcun.

HaOmronenue u ucciaegoBanue qu(ppakiinoOHHOTO CIIEKTpa.

N3Mepenue IrMHbI CBETOBOUM BOJIHEI.

[Tonmydyenue criekTpa U3ITy4EHHUS] CBETOJIMOMA MPU MOMOIIN AUGPAKIIMOHHOM
PELIETKMU.

Pa3znes 6. OcHOBBI CIeIUAJIBLHOM TEOPUU OTHOCHUTEIbHOCTH.

I'panuLIbI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [TocTynaTel crieruanbHON
TEOPUH OTHOCUTEIILHOCTH.

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

DHeprusi ¥ UMIYJIbC PEISTUBUCTCKON YACTHIIBI.

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



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

VYyeHndyeckui SKCIIEpUMEHT, J1a0opaTopHbIe PaObOThI, MPAKTUKYM.

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

Paznen 7. KBantoBasi pusnka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBecHOE TEILUIOBOE M3ITydeHHUE (M3JIy4eHHE aOCOIIOTHO YEPHOTO Teja).
3akoH cMmemnienus: Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

®orordpdext. Onpitel A. I'. CronetoBa. 3akonbl hoTodPderra. YpaBHeHHE
OuinmTenHa 1 poroaddexra. «KpacHas rpanuna» Goroaddekra.

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

BousiHoBBIE cBOMCTBaA yacTull. BosHbl ne bponns. lnuna BonHb! 1e bpoiiss u
pasMepbl O0OJaCTH JIOKAJIM3AIMU JBUXKYyIIeWcs dactuibl. KopmyckymnspHo-
BOJIHOBOU Jyanu3Mm. J{udpakius 351eKTpOHOB Ha KpUCTaJIaXx.

Cneunduka nsmepenuii B Mukpomupe. COOTHOUIEHUSI HEONPENETEHHOCTEM
['eiizenbepra.

TexHuueckrue yCTpOWCTBA M TEXHOJIOTHMYECKHUE ITPOLIECCHI: CIEKTPOMETD,
doTosneMeHT, (HOTONATYMK, TYHHEIBHBIM MHUKpPOCKON, COJIHEYHas Oarapes,
CBETOJUOI.

Hemoncmpauuu.

®doTodddeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIHETO (poTodddekTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauog.

Conneunas Oarapest.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

HccnenoBanue Gporopesucropa.

N3mepenue nocrosinnoi [lnanka Ha ocHOBe ucciienoBanus Gotodddexra.

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

Tema 2. @u3zuka amoma.

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

[Toctynatel bopa. M3nydyenue u nornonieHue (GOTOHOB IIPHU MEPEXOIe aToMa C
OJIHOTO YPOBHSI SHEPTUHU HA JIPYTOMu.



Buapl ciektpoB. CIEKTp YpOBHEN S3HEPTUH ATOMA BOJOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpOHMCTBA M TEXHOJOTHYECKHUE MPOLECCHI: CIEKTPAIbHBIM
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBII KOMITbIOTED.

Hemoncmpauyuu.

Mopens onbita Pezepdopaa.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTUL.

OnpeneneHne JJIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

Habronenue TMHeHyaToro CexTpa.

HccenenoBanue CleKTpa pa3peKEHHOI0 aTOMapHOIO BOAOPOAA U U3MEPEHHUE
nocrosinHoi Punbepra.

Tema 3. Qusuka amomHO20 A0pPa U I1EMEHMAPHBIX YACMUY,

Hyxnonnas moxens siapa [eiizenOepra—lBanenko. 3apsa siapa. MaccoBoe
qucio saapa. M30Tormsl.

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

3aKOH pPaAMOAKTHBHOIO pacnaga. PaaunoakTWBHBIE HM30TONBI B IPUPOJE.
CBolicTBa MOHU3HUPYIOLIErO H3JIy4eHHs. BiusHuEe paanoakTHBHOCTH HA >KUBBIC
opranu3mbl. EcrectBeHHbIi QoH uznydeHus. Jlozumerpus.

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

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

Mertozapl perucTpalnuy U UCCIIEI0BAHUS HIIEMEHTAPHBIX YaCTHII.

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

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

EnuHCcTBO puznueckor KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, Kamepa
Buiibcona, s1epHblil peakTop, TEpMOSAEPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe3oHaHCHas ToMorpadusi.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKmMuKym.

HccnenoBanue TpeKoB 4acTUll (10 TOTOBBIM (OTOrpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3yyenue norsioiieHus 6eTa-4acTull aTlOMUHUEM.

Pa3nen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3NKH.



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

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

Bun 3Bé3gHoro Heba. Co3Be3nus, sipkue 3BE3/bI, IMJIAHETHI, UX BHIUMOE
JBH>KCHUE.

ConHeuHas cucrema.

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

3BE3/1bI, UX OCHOBHBIC XapaKTePUCTUKHU. /[narpaMma «CrieKTpaibHbIN Kilacc —
CBETHUMOCTBY». 3BE3/bl TJIAaBHOM IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOW MOCJENOBATENbHOCTH. BHYTpeHHee cTpoeHue
3BE311. COBpeMEHHBIC TMPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CoJiHIIA U
3BE31. DTanbl )KU3HH 3BE3 .

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

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

Macmrabnas ctpyktypa Beenennoi. MertaranakTuka.

Hepeménnnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue naonrooenus.

HaOmronenus: 3BE31HOr0 HEOa HEBOOPYXKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIOKEHUHN JIs1 ONpeeSICHHs TTOJI0KEeHHSI HeOEeCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEepHOro MOJIyIIapusi U SIpKUE
3BE3/BI.

HaGmiogenuss B Tteneckon JIyHbI, MJIaHET, TYMaHHOCTEH H 3BE3THBIX
CKOILJICHHM.

Du3nYecKuil MPAKTUKYM.

Crioco6b1 m3MepeHust PU3NIECKUX BEIMYUH C UCTIOIh30BAHUEM aHAJIOTOBBIX U
U(POBBIX M3MEPUTEIHHBIX MPUOOPOB M KOMITHIOTEPHBIX JATUYUKOBBIX CHUCTEM.
AOCOIOTHBIC 1 OTHOCUTEIbHBIE TOTPEITHOCTH U3MEPEHUN (PU3MYECKUX BEJIUYKH.
OueHka rpaHull MOrPeIIHOCTEM.

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

Oo6o0marouee MOBTOPEHUE.



O0o001eHNe U cucTeMaTU3alusl Coep KaHUsl pa3ienoB Kypca «MexaHukay,
«MounekynspHas GU3MKa U TEpPMOIUHAMUKA, « DIEKTPOAUHAMUKay, «Konebanus u
BOJIHBI»Y, «OCHOBBI CHELNUAIBHOW TEOPUM OTHOCUTEIBHOCTH», «KBaHTOBas
duznkay, «IEeMEHTHl ACTPOHOMHUU U aCTPOPHUIUKID.

Ponp ¢usukm uw acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBbHON M ATUUECKOH cpepax AesITENIbHOCTH YETI0OBEKA, POJIb U MECTO (PU3UKU U
aCTPOHOMHUHM B COBPEMEHHOM HAyYHOM KapTUHE MUpPA, 3HAYCHHE OIHCATEIBHOM,
CHUCTEeMATHU3HUPYIOIIEeH, OOBICHUTEIBHOW U  MPOTHOCTMYECKOW  (PyHKUMH
buznyeckoit Teopun, posb GU3NYECKON TEOPUHU B (POPMUPOBAHUU MPEACTABICHUIA
0 (pusmveckor KapTUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpa B OOILIEM DTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHUN O IPUPOJE.

Me:xnpeaMeTHbIE CBSI3H.

N3yuenue kypca pusuku yriyoaéHHoro ypoBHs B 11 kiacce ocyliecTBisieTcs
C Yy4€TOM COJEpPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMu MAaTE€MaTHKH,
OMOIOrMH, XMMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmnsie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEN 0008 HAYUHOZ20
nO3HAHUA: SBICHUE, HAY4YHbIH (aKT, TUnoresa, (QuUanyeckas BEIWYUHA, 3aKOH,
TEeOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJEIb, HU3MEPEHHUE,
NOTPENTHOCTH U3MEPEHHM, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1adOpaATOPHSL.

Mamemamuka: pEUICHUE CUCTEMBl ypaBHEHUW. TpUTrOHOMETPUYECKUE
(GYHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXI€CTBO. BEKTOpHI M MX MPOEKIUU HA OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX (QyHKUUU. [Ipu3Haku mNOMOOMSI TPEYroJIbHUKOB,
ompeiesIeHHe IOIAaU TIOCKUX (GUryp u oobeéMa Tel.

Buonozua: >nexktpuueckue sBICHHUS B JKUBOM mpupoje, KoseOaTeslbHbIe
JNBWKEHUS B JKMBOM THPUPOJE, SKOJOTMYECKHE PHUCKUM TPH IMPOU3BOJICTBE
AIEKTPOIHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAIoOIIeW  cpesbl,
yIbTPa3ByKOBasi JMArHOCTMKAa B MEIULIMHE, ONTUYECKHE SIBJICHUS B >KUBOU
IPUPOJE.

Xumua: CTpOEHUE aTOMOB ¥ MOJIEKYJI, KPUCTAJUTMYECKAs! CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl 00Pa30BaHMsI KPUCTAINTMYECKON PEIETKH, CIIEKTPaIbHBIN aHAIU3.

T'eocpaghua: wmarHuTHplE mMOMIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX DY,
(boToCchEMKA 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonocua: TUPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3JIEKTpOJIBUTaTENb SIKOOH, reHepaTtop MEepeMEHHOTOo TOKA, MHIYKIMOHHAs IeYb,
JMHUU 3JIEKTpONepeiay, 3JIeKTPOJIBUraTelb, pajap, paluonpuéMHUK, TEJIEBU30D,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKOBas JIUArHOCTUKA B TEXHHKE,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJHEUHas OaTapesi, CIIyTHUKOBbIE
NPUEMHUKH, I€pHAsi SHEPreTUKA U SKOJIOTMYECKUE aCIIEKTHI €€ pa3BUTHS.



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

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yabTaTbl OCBOCHUS YyueOHOro mnpeamera «Duznkan
JIOJKHBI OTPaKaTh TOTOBHOCTH M CTIOCOOHOCTh 00YYarOIIMXCSl PYKOBOJACTBOBATHCS
chOpMHpPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIEHUH, COOTBETCTBYIOIIMX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHICKOTO O0OIECTBa, pacCIIMPEHHE >KHU3HEHHOTO
OMbITA M OMbITA JEATEIbHOCTH B IMPOLIECCE PeaM3alMd OCHOBHBIX HalpaBJICHUM
BOCIIUTATENIBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOT0 BOCTIMTAHMSA:

e c(hopMUPOBAHHOCTDH TPAKITAHCKOMN MO3UIIMN O0YUAOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOT'O WJIEHA POCCUKCKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX TYMAHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JESATEIbHOCTh B MHTEPECAX IPaKAaHCKOTO
oOllecTBa, Y4YacTBOBaTh B CaMOYIIPaBJICHUU B 00pa3oBaTesbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICCTBOBATH C  COLMAIbHBIMM  WHCTUTYTaMH B
COOTBETCTBHH C UX (YHKIUSIMH ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOU U BOJIOHTEPCKOM ESITEIHHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMUPOBAHHOCTH POCCHICKOU TpaXJaHCKON WJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOUIIEHUWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

JTYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

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

e CIIOCOOHOCTH OIIEHWBATH CUTYAIlUIO M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJI/Ia B IOCTPOCHUE YCTOMUMBOIO OYIYILIETO.

ICTETHYECKOr0 BOCIIUTAHUSA:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAs OSCTETUKY HAy4HOTO

TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.
TPYA0BOI0 BOCTIMTAHUS:



MHTEpEC K Pa3IuYHbIM chepaM mpodecCHOHATbHON AESITeIbHOCTH, B TOM
YHCJIE CBSA3aHHBIM C (DU3UKOM U TEXHUKOW, yMEHUE COBEpPIIATh OCO3HAHHBIH
BBIOOp Oynayiiel mpoeccuu U peam30BbIBATh COOCTBEHHbBIC KU3HEHHbIE
TUTaHbL;

TOTOBHOCTB U CTIOCOOHOCTH K 00pa30BaHMIO M CaMO0OPa30BaHUIO B 0071aCTH
(bU3UKY HA IPOTSXKEHUU BCEH JKU3HH.

IKOJOTHYECCKOI0 BOCIIMTAHUA:

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

IJIAHUPOBAHUE W OCYILECTBICHUE JICCTBUM B OKPYXKAIOIIECW Cpele Ha
OCHOBE 3HaHUS LEJEN YCTOMYUBOIO pa3BUTHUS YEJIOBEUECTBA;

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

HEHHOCTU HAYYHOI'O MO3HAHMUA:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3UYECKON HAYKHU;

OCO3HAaHHUE IEHHOCTU HAyYHOW JESITEIbHOCTH, TOTOBHOCTH B IIPOILIECCE
U3yYeHUs (PU3BUKK OCYIIECTBIATH MPOEKTHYI0 M HCCIEI0BATEIBCKYIO
NEATEeIIbHOCTh MHANBUIYATbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
Bba3oBble JJornueckue 1eiicTBUA:

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

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

BBISIBJSITH 3aKOHOMEPHOCTH M MPOTHUBOPEUYMS B PacCMaTPUBAEMBbIX
(bU3NYECKUX SIBJICHUSAX;

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

BHOCUTb KOPPEKTHBBI B JEATEIIBHOCTb, OLIEHUBATh COOTBETCTBUE
pe3yJIbTaTOB LENSM, OLIEHUBATh PUCKU MOCIEACTBUM ESITENBHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pabOTy B  YCJIOBHUSX peajbHOrO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBnle uccienoBarejbcKue 1eCTBUSA.

BJIa/ICTh HAYYHON TEPMHMHOJIOTHEH, KIIFOUEBBIMH TIOHATHUSMU U METOJaMHU
(bu3nYeCcKO HAYKH;



BIaJeTh  HaBBIKAMH  Y4eOHO-MCCIIEZIOBATEIIbCKOM M MPOEKTHOM
JeSITEeTbHOCTH B 007acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOMCKY METOJOB pemeHHus 3agad  (U3UIECKOTo
COJEpKaHusl, MPUMEHEHUIO PAa3IMYHBIX METOI0B MTO3HAHMUS;

BJIAQ/IETh BUAAMH JCSATEILHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaln, IpeoOpa30BaHUI0 U IPUMEHEHHIO B PA3TIMUHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CJIE/ICTBEHHBIC CBSI3W U aKTyaJlH3UPOBaTh 3ajady,
BBIIBUTATh THUMNOTE3y €€ pelieHus, HaxOAUThb AapryMEHThl s
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/laBaTh MapameTpbl U KpUTEPUU
pelIeHus;

aHAIIM3UPOBATh TONYYCHHBIE B XOJA€ pEIICHUs 3aJayd Pe3yJbTaThl,
KPUTHYECKH OILIEHUBATh WX JIOCTOBEPHOCTD, TPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBHUSIX;

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

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTh 3HaHHS MO0 (U3MKE B MPAKTUYECKYI0 0O0IacTh
KU3HEICSATEIbHOCTH;

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

Pabora ¢ unpopmanmeii:

BJIaJICTh HaBbIKaMH MOJIydeHUS HHPOpMAIuu GHU3UIECKOTO COACPIKAHUS U3
WCTOYHMKOB Pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIISATh ITOHUCK,
aHaju3, CUCTEMaTH3alMI0 W HMHTEPOpETAui0 MHPOpMAIMU pa3TUYHBIX
BUJIOB U (JOPM MPEJICTABICHUS;

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJIB30BaTh CpPEJACTBA HMH(POPMAIMOHHBIX ¥ KOMMYHHUKAITMOHHBIX
TEXHOJOTUA B  PEUICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3allMOHHBIX 3a7a4 C COOJIIOJIeHHEeM TPEeOOBAHUM SPrOHOMUKHU,
TEXHUKU O€30MacHOCTH, THUTHEHBI, pecypcocOepexeHusi, MPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(HOPMAITMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COACP)KAHHUS B Pa3IMYHBIX (hopMarax ¢
y4€TOM Ha3HaueHus HHGOpPMAIlMM W 1IEJIEBOW ayJAUTOPUM, BHIOUpas
ONTUMAJILHYIO (POpMY TIPEJCTABIICHUS U BU3yaJIU3alIUH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



OCYILECTBIATh OOIIEHWE Ha YpokaXx (U3UKM U BO BHE-ypPOUYHOH
NEATEIbHOCTH;

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

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

IIOHUMATh U UCIIOJIB30BATh IIPEUMYLIECTBA KOMAaHIHOW U UHAUBUYJIbHON
paboThI;

BBIOMPATh TEMATUKY MU METOJAbl COBMECTHBIX NEHUCTBHI C Y4ETOM OOIIMX
UHTEPECOB U BO3MOKHOCTEN KaXKIOr0 YJICHA KOJUICKTHUBA,;

IIPUHAMATh €M COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBUA 110 €€ JOCTW)KCHHUIO: COCTABJIATH IIIAH
NEUCTBUMN, paCIpPeNesATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYXKIaTh
pe3ynbTaThl COBMECTHOM pabOTHI;

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

IIpe/ularatb HOBBIE IIPOCKTHI, OLICHUBATh HJEH C IO3ULMM HOBHU3HBI,
OPHUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIISITh TO3UTHBHOE CTPATETMYECKOE ITOBEICHHE B PA3IUYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENBHO OCYIIECTBIIATH TO3HABATENbHYIO ACSTEIBHOCTh B 001aCTH
(U3UKK U ACTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTABUTh U (POPMYJIMPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTaBJIATH IUIAH PEUICHUS! PACUETHBIX U KAYECTBEHHBIX
3a/lay, IUJIaH BBIMOJHEHUS MPaKTUYECKOH pabOThl C YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUI;
JienaTh OCO3HAHHBIM BBIOOpP, apTyMEHTHpPOBATH €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JIPYAMIIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

AaBaTb OLICHKY HOBBIM CHTYyallUsIM, BHOCUTb KOPPEKTUBLI B ACATCIIbHOCTD,
OICHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISIM,



e BIIQJICTh HaBbIKAMU TIO3HABATENLHOM pediieKcuu Kak OCO3HaHUS
COBEPILIAEMBIX JEHCTBUNA U MBICTUTENBHBIX MPOIECCOB, UX PE3YIbTATOB U
OCHOBaHMUI;

e HCIIOJH30BATh MPUEMBI peIICKCHH IS OLICHKU CUTYyaIlH, BEIOOpa BEPHOTO
pEIICHMST;

e yMETh OILICHMBATh PUCKH W CBOEBPEMEHHO MPUHUMATH PEIICHUS MO HUX
CHUKEHMUIO;

e TMPUHUMATH MOTHUBBI M apPrYMEHTHI JAPYTHX TPH aHAIW3E PE3yIbTaTOB
NEeATEeTLHOCTH;

e TPUHUMATH Cce0s1, TOHMMAs CBOM HEIOCTATKU U JOCTOWHCTBA,

e IMPUHUMATh MOTHUBBI M apPryMEHTHI JAPYTUX TpPH aHAIM3€ pe3yIbTaToOB
NeSATEeIbHOCTH;

e TPU3HABATH CBOE MPABO W MIPABO JIPYTUX HA OITHOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YyIbTAaTOB OCBOCHUS MPOTPAMMBI I10
buszuke I ypOBHA CpeaHEro oo6mero o0pa3oBaHUA Yy O0O0y4aroluxcs

COBEPIIECHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

e CaMOPETYJIHPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE TMPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TOBEJCHHUE, CIOCOOHOCThH aJanTHPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH TMOKOCTH, OBITH OTKPBITHIM
HOBOMY;

e BHYTpPEHHEH MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHUE K JOCTHKECHUIO 1IN
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHUE JIEHCTBOBATh, UCXOJA U3
CBOHX BO3MOXKHOCTEH;

e DOMIIATHH, BKIIOYAIOMICH CIOCOOHOCTh TIOHMMAaTh AMOITMOHAIBHOE
COCTOSIHUE JpPYTHX, YUYWUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHMUS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

e COIMAJBHBIX HABBIKOB, BKIIOYAIOIMIUX CIOCOOHOCTh  BBICTPAMBATH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarb KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATBI

K xoHity oOyuenus B 10 knacce npeaMeTHbIC pe3yJIbTaThl HA YIITYOJIEHHOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMEHUN .



NOHUMAaTh POJb (GU3UKK B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTHYECKOM, COIMaJIbHOM M JITHYECKOM cdepax NesTeIbHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OIUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
NPOTHOCTUYECKOW  (YHKIUH  (U3NYECKOW TEOpUU — MEXaHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKU, POJb (U3UUYECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

pa3nuyaTh yCIOBUS MPUMEHUMOCTH MOJIEeH (HU3HMIECKUX TEIT U MPOIECCOB
(stB7ICHMIT): WHEpIMANTBbHAS CHCTeMa OTCuéra, abCONIOTHO TBEPAOE TEo,
MaTepHaibHas TOYKA, PABHOYCKOPEHHOE JIBIKEHUE, CBOOOTHOE TaJCHMUE,
aOCOJIFOTHO yTIpyras jaedopmalus, aOCOJIOTHO YIPYroe W abCOIIOTHO
HEYIIPYro€ CTOJKHOBEHHMS, MOJEIM Tra3a, KUIKOCTU M TBEPIOrO
(KpUCTAIIIMYECKOT0) Teja, UIealIbHbINA Ta3, TOUCUHBIN 3aps]l, OJTHOPOHOE
AIEKTPUYECKOE TOJIE;

paznuyaTh ycioBHs (TpaHUIlbl, 00JIaCTH) MPUMEHHUMOCTH (PUIUUYECKUX
3aKOHOB, TTOHMUMAaTh BCEOOIINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHaJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl U  SBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABUKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1Jis CKOPOCTH M TEepeMeElIeHus,
3akOoHbl HplOTOHA, TpUHIMI  OTHOCUTENbHOCTH [anmumes, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
SHEPIruM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAHUYECKOW JHEpPTruu,
yCIIOBUSI paBHOBECHS TBEPJOTO Teia), MPU OTOM  HCIOJIB30BATh
MAaTEMAaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTHU
(du3MUeCcKUX 3aKOHOB: IMpeoOpa3oBaHuil ['anmuies, BTOPOro M TPETHErO
3akOHOB HBIOTOHA, 3aKOHOB COXPAaHECHHUS MMITYJIbca U MEXAHUYECKOH
DHEPIrUH, 3aKOHA BCEMUPHOT'O TATOTCHHUS;

aHAM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble mojoxkeHuss MKT wu 3akoHBI MoOJEKyIsIpHOW GU3UKH U
TepMOJMHAMHUKU (CBA3b JIaBJCHUSA HJEAJBLHOIO Ta3za Cco CpeaHei
KUHETUYECKOU HDHEPIrUEN TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BELIECTBA CO CPEIHEHM KUHETUYECKON
DHEPrUEN TEIJIOBOIO JBWKEHUS €r0 YacCTHUILl, CBA3b JIABJICHUS UICAIBHOTO
raza C KOHUEHTpAIME MOJIEKYJl WU €ro TEMIIEpAaTypou, YpaBHEHHE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpPAHEHMS APHEPIMU B TEIUIOBBIX MPOIECCax), TP ATOM HCIIOIb30BaTh



MaTEeMaTHYECKOE BBIPAXKECHUE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTH
ypaBHeHus1 MeHneneeBa—KnanenpoHa;

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHUS, HCIOJbB3YS
OCHOBHBIE TOJIOXKEHHUSI Y 3aKOHbBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsna, 3aKOH Kynona, NOTEHIIMAIBHOCTh
IEKTPOCTATUYECKOTO TIOJIA, NPUHILMII CYNEPIO3UIHNHA AIEKTPUIECKUX
IIOJIEH, IPU ATOM YKa3bIBas YCJIOBMS NPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IMPAKTUYECKH BA)KHBIE COOTHOIIEHHUA: 3aKOHbI OMa Jid ydacTka
LHENA W U1 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH Jlxoynsa—JleHna,
npasuia Kupxroda, 3akonsl @apaznes A1 31€KTpoIu3a);

ONKCHIBaTh (PU3NUECKHE MPOLECChl U SIBICHUS, HCIOIb3Ysl BEIUUYHMHBI:
IIEpEMEIICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CHUJIbl, JaBJIEHUE, TOTEHIIMAIbHAS JHEPT U1, KHHETUYECKasl SHEPTHs,
MEXaHU4eCcKasl 3Heprus, padoTa CUIIbl, HEHTPOCTPEMUTEIBLHOE YCKOPEHHE,
CHWJIa TSDKECTH, CHJIA YIOPYIOCTH, CHWJIA TPEHUS, MOIIHOCTb, SHEPTHUs
B3aMMOZEHCTBUS Tena ¢ 3eMiIEN BOIN3U €€ MOBEPXHOCTH, SHEPTUS YIIPYTOn
nedopMaluu MpyKUHbI, KOJIMYECTBO TEIUIOTHI, aDCOIIOTHASI TEMIIEpaTypa
Tena, paboTa B TEPMOJMHAMHKE, BHYTPEHHSISI HHEPrus HJI€aJIbHOTO
OJIHOATOMHOTI'0 Ta3a, padoTa UACAIBHOIO I'a3a, OTHOCUTENIbHAS BIAXKHOCTb
Bo3nyxa, KIIJl maeasibHOro TEIIOBOrO ABUTATENS; 3JIEKTPUUECKOE TMOJIE,
HaIPSHKEHHOCTD 3JIEKTPUYECKOIO MOJIS, HAPSKEHHOCTD MOJII TOYEYHOIO
3apsja WM 3apsSHKEHHOTO 1Iapa B BaKyyMe€ U B JIUDJIEKTPUKE, MOTEHIUANT
ANEKTPOCTATUYECKOIO MOJIs, PA3HOCTh MOTEHLUAIOB, 3JEKTPOJBHKYIIAS
CWJIa, CWJIa TOKA, HANpPSXKEHHUE, MOUTHOCTh TOKA, 3JIEKTpUUYECKass EMKOCTb
IUIOCKOTO  KOHJEHCAaTopa,  CONPOTUBIEHWE  ydacTKa  LEemu ¢
NIOCJIEOBATEIbHBIM U MAPAJUIEIBHBIM COEUHEHUEM PE3UCTOPOB, SHEPTHS
AIIEKTPUYECKOTr0 MOJIsl KOHJAEHCATOpPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHWUA  (PU3NYECKHX  SIBJICHUMA:
MEXaHUYECKOE JIBUKEHHE, TEIUIOBOE JIBM)KEHHME 4YacTHL] BEIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, MudPy3us, ucrnapeHue,
KHUIIEHHE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3ALUsl, HAIIPaBIEHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsKEHHOTO TPOBOIHUKA;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYTrOM C UCIIOJIB30BAHUEM MPSAMBIX U3MEPEHUH, ITPH ITOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MMOJIYYEHHON  3aBUCHMOCTH
bu3nueckux BeIMYMH B BHUAE TIpadukoB ¢ Yy4ETOM aOCOIIOTHBIX
NOTPENIHOCTE  M3MEpPEHWH, JelaTh  BbIBOABI IO  PE3ysbTaTam
UCCJIEI0BAHNUS;



MPOBOJUTh KOCBEHHbIE M3MEPEHHUs (U3MYECKUX BEIUYMUH, IPU HTOM
BBIOMPATh ONTHUMAIbHBIA METOJl U3MEPEHUs, OLEHUBATH A0COJIOTHBIE U
OTHOCHUTEJIbHBIC MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
IPOBOJUTH OMBITHI IO MPOBEPKE MPEAIOKEHHON TMIIOTE3bI: TIIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3HI;

co0ro1aTh MpaBuiia 6€30MacHOro TPy/ia MpY MPOBEACHUN UCCIICIOBAHUN B
pamMKax  y4yeOHOro  OSKCIepUMEHTa, MpakTUKymMa U  y4deOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THbBIE 3aJadyd C SBHO 3aJaHHOM WM HESIBHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
IPUMEHATH POPMYJIbL, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThl (PU3NIECKUX
TEOPHUM IMPU UCIOJIb30BAaHUM MATEMATHYECKUX METOJOB PEILICHHS 3aaad,
IIPOBOJUTH PACUETHI HA OCHOBAHWN UMEIOIINXCS JaHHBIX, AHAIU3UPOBATH
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEHICHUS C YYETOM MOIYYEHHBIX
pe3yIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHUM u3
pa3HbIX pa3le’oB Kypca (PU3MKH, a TaKKe UHTErpaluy 3HaAaHUM U3 Apyrux
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIAIIOB pabO0Thl U3MEPUTEIBHBIX IPUOOPOB, TEXHUUYECKUX YCTPOHCTB U
TEXHOJIOTHYECKUX MPOLIECCOB;

MPUBOAUTH TPUMEPHI BKJIaJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3HUKOB
B pa3BUTHE HAYKHU, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIETO0 MHpa, B
pPa3BUTHE TEXHUKHU M TEXHOJIOTHIA;

aHaJIM3UPOBATh M OLIEHUBAThH MOCIECTBUS OBITOBOM M MPOU3BOACTBEHHOMN
NeATEIbHOCTH YEeJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NIPOLECcCaMu, C
MO3UIINHI AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHWU JOCTHXKEHHIM
HAyKd W TEXHOJOTMW JUIsl JaJbHEWIIEro Pa3BUTHS YEJIOBEYECKOIO
00IIIEeCTBA;

IPUMEHSATh pa3iuyHble CrocoObl paboThl ¢ MHpOpMaLUed (PU3NYECKOTO
COJIEp)KaHUsI C KCMOJb30BAHHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, PU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH(OPMAILIMOHHBIC



TEXHOJOTMM Il TIOMCKA, NepepadOTKH M NPEIbsBICHUS Yy4yeOHOU WU
HAy4YHO-MIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAaHUS U MHTEPIIPETALUN
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHMKOB, KPUTUYECKU
aHAM3UpOBaTh  MOJy4aeMmMylo  HMH(pOpMamMiO ¥ OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UCTOYHUKA MH(OpMaLUy;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTENIbHbIE YMEHMUS
CaMOCTOATEIBHOTO IPUOOPETEHHSI HOBBIX 3HAHHUI B ITPOLIECCE BBIIOJHEHUS
MPOEKTHBIX U Y4eOHO-HCCIEeT0BaTEIbCKUX PaldoT;

paboTaTh B TpyHIE€ C HCIOJIHEHUEM PAa3JIUYHbIX COLMAIBHBIX PpOJIEH,
IUTAHUPOBATh pabOTy I'PYMIIbl, PAMOHATIBHO PACTIPEACIATh AEATEIbHOCTD
B HECTAaHJAPTHBIX CUTYyalMsX, aJ€KBATHO OLEHUBATH BKJIAJ KaXXJ0I0 U3
YYaCTHHKOB T'PYMIIbI B pEIIEHUE PaCCMATPUBAEMON TPOOIIEMBI;

IPOSIBJISITH MOTUBALMIO K OyAylied npohecCuoHaIbHOM AeATENbHOCTH O
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO PO UIIs.

K xoHity oOyuenusi B 11 knacce npeqMeTHbIE pE3yJIbTaThl HA YIIIYOJIEHHOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUM:

HNOHUMATh POJIb (PU3UKU B IKOHOMUYECKON, TEXHOJIOTMUECKOH, COLIMaIbHON
U 3TUYECKOHN cdepax NeATeNbHOCTH 4YeJIOBEKa, pOJib U MECTO (DU3UKHU B
COBPEMEHHOW HAYYHOU KapTUHE MHUPA, POJIb ACTPOHOMHUU B IPAKTHYECKOMN
NeATEIbHOCTH YeJIOBEKAa U JalbHEHIIeM Hay4YHO-TEXHUYECKOM PAa3BUTHH,
3HAUYEHUE OINHCATEIbHOM, CUCTEMATU3UPYIOLIEH, OOBSICHUTENBHOU U
MPOTHOCTHYECKOW (YHKIIUNA (PU3NUECKOW TEOPUH — DIEKTPOJIUHAMUKH,
CHELMAIbHOM TEOpUH OTHOCUTENIbHOCTH, KBAHTOBOM (DU3UKH, pOJIb
¢bu3nyeckoil Teopur B (POPMHUPOBAHMHU MPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOM KapTHUHBI MHpa B OOILIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHUI O IPUPOJE;
pa3anyaTh yCIOBUS IPUMEHUMOCTH MOJIeIe (PU3NYECKUX TEJ U IPOLIECCOB
(s1BJI€HUI): OIHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MAarHUTHOE ITOJIS,
rapMOHUYECKUE KOJIeOaHUs, MaTeMaTUYECKUN MAasTHUK, WJI€aJbHbIN
NPY>KUHHBIN MAasiITHUK, rapMOHUYECKHE BOJIHBI, ujeanbHbINA
KoJ1e0aTeNbHbBIN KOHTYp, TOHKas JTUH3a, MOJIeJIeil aToMa, aTOMHOTO Si7jpa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTH) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJbHBIX 3aKOHOB M
OTPaHUYEHHOCTb UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHaJIM3UPOBaTh U OOBACHATH SJEKTPOMArHUTHBIE MPOIECCHl U SIBICHUA,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS M 3aKOHBl JJIEKTPOAUHAMUKH H
CHELMAIBHOM ~ TEOpUHM  OTHOCUTEJIIBHOCTH  (3aKOH  COXpaHEHUs



ANEKTPUYECKOro 3apsna, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuwio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JEMEHTE DJJIEKTPUYECKOM IEMU CO CKOPOCTHIO
M3MEHEHHUSI CUJTbI TOKA, MOCTYJIAThI CIIEIUATbHON TEOPUU OTHOCUTEILHOCTH
OiHIITEITHA);

aHAIM3UPOBATh U OOBICHITH KBAHTOBBIC MPOIECCHI U SABJICHUS], UCTIOIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  OHHINTEHHaA  UIs
dbotordekra, mepBIii B BTOPO MOCTYIAaThl bopa, MpUHIINIT COOTHOIICHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHbl COXpPAHEHHUs 3aps0OBOrO H
MacCOBOTO YKCEJ U SHEPTUU B SIIEPHBIX PEAKIUSIX, 3aKOH PATUOAKTUBHOIO
pacmnana);

ONMKCHIBATh (PU3WYECKUE TPOILIECCHl U SIBJICHUS, HCIOJb3Yys BEITUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh TMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MarHUTHBIM MOTOK, cuia Ammepa, WHAYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJIAa CAMOMHIYKLIHH, SHEPrus MArHUTHOTO MOJIS
MIPOBOJHUKA C TOKOM, PEIATUBUCTCKUI UMITYJIbC, TIOJIHASI SHEPT U, SHEPTUs
MOKOsI CBOOO/THOM YaCTHUIIbI, SHEPTUSL U UMITYJIbC (DOTOHA, MAaCCOBOE YHCIIO
U 3apsil siApa, SHEPIUs CBSI3U SIIpa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKAaHUA  (PU3UYECKHX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHIIus
BOJH, Audpakius, JUCIIepCUs, TMOJHOE BHYTPEHHEE OTpa)xKeHue,
dbotoanekTpuueckuii 3pdekT (hororddexr), anbda- u 6eTa-pacnasl saep,
raMMa-u3iaydeHue sjiep, Gu3n4ecKue MPUHIUIBI CIEKTPATIbHOTO aHAJIN3a U
paboThI J1a3epa;

ONpENENATh HAMPABICHUE HHAYKIMM MAarHUTHOTO TMOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl Jlopenna;

CTPOUTH M300paKEHUE, CO3/IaBAEMOE IJIOCKUM 3€PKajioM, TOHKOU JTMH30M,
Y PaCCUUTHIBATH €TI0 XapaKTEPUCTUKH;

MPUMEHSTH OCHOBOIIOJIAralOlIMe ACTPOHOMUYECKUE MOHATHS, TEOPUH U
3aKOHBI JIJII aHajiu3a ©  OOBSACHEHHS (U3HUYCCKHX  IIPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CHUCTEMAaxX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUSI HEOECHBIX TeJl, IBOJIIOLNUHM 3BE3/] U BCelleHHOI;
MPOBOJUTh HCCIICIOBAHUE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYHUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONW  3aBUCHMOCTHU
bu3nueckux BeIMYMH B BHUAE TIpadukoB ¢ Yy4ETOM aOCOIIOTHBIX
MOTPEIIHOCTe  W3MEpPEHMM, JieflaThb  BBIBOJABI 10  pe3ysbTaTaM
UCCIIEIOBAHUS;



IPOBOJNTH KOCBEHHBbIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ| M3MEpPEHUs, OLICHUBATh AOCONIIOTHBIE U
OTHOCHUTEJBbHBIE ITIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJAUTH ONBITHI 110 MPOBEPKE NPEMIOKEHHON TMITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY, aHAIM3UPOBATh
IIOJIyYCHHBIE PE3yNbTaThl MU J€laTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

ONMCBHIBATHh METO/IbI NIOJIYYEHUSI HAYYHBIX ACTPOHOMHUYECKUX 3HAHUM;
co0ro1aTh MpaBuiia 6€30MacHOro TPy/ia MpY MPOBEACHUN UCCIICIOBAHUN B
pamMKax  y4yeOHOro  OSKCIepUMEHTa, MpakTUKymMa U  y4eOHO-
UCCIIC0BATEIBbCKOM M IIPOCKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemars pacy€THBIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(Gu3MYEeCKO MOJEIbI0: HAa OCHOBAaHMU aHAJM3a YCJIOBUS BBIOMpPATH
¢usznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, MPUMEHSATH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IPU HUCIIOJB30BAHUM MAaTEMaTUYECKUX METOJOB pELICHHs  3ajad,
IIPOBOJAUTH PACUYETHI HA OCHOBAHUM MUMEIOIIMXCS JAHHBIX, aHATU3UPOBATH
pe3yJIbTaThl U KOPPEKTUPOBATH METOMBI PEHIEHUS C YYETOM MOJYYEHHBIX
pe3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM u3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAaHUN U3 IPYTUX
IIPEAMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LIETIOYKY PACCYKJACHUM C OOPOX HA U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (HU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
MPUHIIUIIOB PaOOTHI U3MEPUTENIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

IPUBOJIUTH IPUMEPHI BKJIA1a POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO0 MHpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHOU
NEeSATEIbHOCTH 4YEJIOBEeKa, CBA3AHHOM € (PU3MUECKMMHU NpOLEcCaMu, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOAOIIOIB30BAHUN, & TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAYKW W TEXHOJIOTUM JJid JAJbHEUIIEr0 Pa3BUTHS YEJIOBEYECKOrO
00IIIEeCTBA;

NPUMEHSATh pa3iuyHble crocoObl paboTel ¢ MH(poOpMaleil hu3nIecKoro
COJEp)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX



TEXHOJIOTUM, MPU 3TOM MCIOJb30BaTh COBPEMEHHbIE MH(GOPMAIIMOHHbIE
TEXHOJIOTUM JUIsI TIOMCKA, TEpepadOTKHM M MpeAbsBICHUS Y4YeOHOU U
HAy4YHO-TIOMYJISIPHOU MH(GOPMAIUKU, CTPYKTYPUPOBAHUSI U UHTEPIPETAIIUU
uHbOpMaIlMK, TOJYYEHHON U3 pa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAM3UpOBaTh  MOJy4daeMmMylo  HMH(OpMamMio W OLEHUBaTh €&
JIOCTOBEPHOCTh KAK HAa OCHOBE MMEIONIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA UHPOPMALIUY;

POSIBIISITh OpraHU3alMOHHBIE U M03HABATEIIbHBIE YMEHUS
CaMOCTOATEILHOTO IPUOOPETEHHSI HOBBIX 3HAHHUI B ITPOLIECCE BBIIOJHEHUS
MPOEKTHBIX U Y4eOHO-HCCIET0BATENbCKUX PaldoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEH,
IUTAHUPOBaTh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEAEIATh AEATEIbHOCTD
B HECTAHJAPTHBIX CUTYalMSIX, aJ€KBAaTHO OLEHMBATH BKJAJ KaXJAOro W3
YYaCTHHKOB T'PYMIIbI B pEIIEHUE PaCCMATPUBAEMON MTPOOIIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyayiien npohecCUuOHANBHON AESITEIbHOCTU 10
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpuIIs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
KonTpoabubie | IlpakTuueckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Paznea 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
. bubnuoreka [{OK
11 HayHbiit METO MOSHAHMS TPHPOLEL 0 https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 6
Pa3zgen 2. MEXAHUKA
bubnuoreka [{OK
21 Kunemaruia 10 L https://m.edsoo.ru/7f41bf72
bubmmoteka IIOK
22 Huraniica 10 https://m.edsoo.ru/7f41bf72
N bubnuoreka [{OK
23 Cratika TBEAOrO TENA > L https://m.edsoo.ru/7f41bf72
2.4 3aKOHBI COXPaHEHUSI B MEXAHUKE 10 1
Hroro 1o pasneny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMO/JINHAMUKA
. bubnuotexa [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKMHETUYECKON TEOPUH 15 1 https://m.edsoo.ru/7f41bf72
bubnunotexa LIOK
3.2 Tepmoannamuka. TenioBble MAITUHBI 20 1 https://m.edsoo.ru/7f41bf72
33 ArperatHpie cocTosiHus BenecTBa. Da3oBwie 14 1 but6mmoreka [IOK
' IEPEXOIbI 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

Wroro no pazueny 49

Pasnen 4. JIEKTPOAUHAMUKA
4.1 DneKTpruuecKoe mojie 24 ]f?tptlfsﬂlpllr?:é(::)?r(jls 41572
4.2 [TocTOSIHHBIM 27EKTPUUECKUN TOK 24 ﬁgfj;ﬁf;;?rou;; f41bF72
4.3 Toku B pa3IMYHBIX Cpeaax 6

Hroro no pazgeny 94

Pazznen 5. PUSHUYECKHM TIPAKTUKYM
5.1 ®u3nyecKkuil NPakTUKYM 16 16

Hroro mo pazueny 16

PeszepBHOe Bpems 10

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHUe pa3aesioB U TeM nudpoBbIe
Ne i/ P Kourpoububie = IIpakTuyeckue (upp )
NPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcesbl
Paznen 1. JIEKTPOANHAMUKA
bubnunoreka LIOK
11 Marmmriioe noze 14 https://m.eds00.ru/7f41c97¢c
1.2 DJNIeKTpOMarHuTHask UHIYKIUS 13 1
Htoro no paznemny 27
Paznen 2. KOJIEBAHUS U BOJIHBI
bubmuoreka [IOK
21 Mexammeckue konebarms 10 https://m.edsoo.ru/7f41c97c
bubmmoteka IIOK
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15 https://m.edsoo.ru/7f41c97c
23 MexaHnueckue U JeKTPOMarHUTHBIE 10 1
BOJTHBI
bubnmorexa LIOK
24 Ok 25 ! https://m.edso00.ru/7f41c97¢c
Hroro 1o pasnery 60

Paznea 3. OCHOBBI CIIEIIMAJILHOM TEOPUH OTHOCUTEJIBHOCTH

3.1

Ocuosrel CTO

5

1

but6mmorekxa [IOK
https://m.edsoo.ru/7f41c97c

Hroro no pasgeny

Pa3znen 4. KBAHTOBAS ®PU3UKA



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

bub6nuoreka [IOK

4.1 Kopryckya1pHO-BOHOBOH fyanusm 15 https://m.edsoo.ru/7f41c97c
bubnunoreka LIOK
4.2 )
fsHica atoma > https://m.eds00.ru/7f41c97c
43 ®du3uKa aTOMHOTO S/Ipa U SJIEMEHTapHBIX 5 bubmuorexa [IOK
' YaCTHIL https://m.edsoo.ru/7f41c97c
Htoro no paznemny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bubnuoreka [{OK
5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 12 httos://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 12
Pazznen 6. PUSHUYECKHM TIPAKTUKYM
6.1 Pu3nYeCKU NPaKTUKYM 16 16
Hroro no pazneny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaru3zanus 1 000011eHNe
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITA 15
' JESITENIbHOCTH, TPHOOPETEHHOTO TPU
u3ydyeHuu kypea ¢puszuku 10 — 11 kmaccos
Hroro no pazgeny 15
PeszepBHoe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTposbHbie

Bcero
padoThI

IpakTuyeckue
padoThI

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

®dusnka — pyHAaMeHTalIbHas HayKa O
pupoje

Hay‘IHBIﬁ MCTO IIO3HaHUA U MCTObI
HCCICOOBaAHUA (1)I/I3I/IIIGCKI/IX SIBIICHHUI

DKCIEPUMEHT U TECOPHS B IIPOIIECCEe
Mo3HaHus npupoabl. HabmoaeHue u
AKCIICPUMEHT B (PU3HKE

CrniocoObl n3MepeHus U3NIECKUX BETUUNH

AOCOII0THAS U OTHOCUTEIIbHAS
NOrpeIIHOCTHU H3MepeHHI>i (I)I/I3I/ILIGCKI/IX
BCJIIMYHH

MonenupoBanue B ¢pusuke. Ponb u mecto
¢u3UKM B JOPMUPOBAHUU COBPEMEHHOM
Hay4YHOU KapTHHBI MUPa, B IPAKTHYECKOMN
JESATEIBHOCTH JIIOICH

Mexanndeckoe asmkenue. Cucrema oTcyera.
OTHOCHUTENBLHOCTE MEXAHUYECKOTO
neuxkenus. [Ipsmas u oOpaTHas 3agauun
MeXaHUKHA

Paguyc-BekTop MaTepuaabHON TOUKH, €T0
IIPOEKIIMH Ha OCHU KOOpAHUHAT. TpaeKkTopus.




[Tepememenue. Ckopocts. X mpoekuuu Ha
OCH KOOpJIMHAT

PaBHOMEpHOE NPAMOJIMHENHOE ABUKEHHUE.
I'padmyeckoe onrcanue paBHOMEPHOTO
MPSIMOJIMHEHHOTO ABUKECHUS

10

Ciio)keHne nepeMeneHnil 1 CKOPOCTEH.
Pewenune 3anau

11

HepasHoMepHoe aBmkeHne. MruoBeHHas
CKopocTh. Yckopenue. [Ipsamonuneitnoe
ABHUIKCHUC C IMTOCTOAHHBIM YCKOPCHUCM

12

I'paduueckoe onrcanne MPsIMOIMHEHHOTO
JIBUKEHMSI C TOCTOSIHHBIM YCKOPEHUEM

13

CBobonHOe najieHue. Y CKOpeHue
CBOOOIHOTO Ta/IcHUs. 3aBUCUMOCTh
KOOPJIMHAT, CKOPOCTH, YCKOPEHHS OT
BPEMEHU U UX rpaduku

14

JIBr>xeHue Tesia, OpOIIeHHOTO MOl YIJIOM K
TOPU30HTY

15

Kpuonunelinoe neuxkenue. [IBuxeHue mo
OKPY>KHOCTH. YTJIOBas U JMHEWHAas
ckopocts. [lepuon u yacrora.
[eHTpOCTpEMUTEIIBHOE U IIOJIHOE YCKOPEHUE

16

Konrtponsnas padora no reme "Kunemaruka"

17

[TepsrIii 3ak0oH HproTOHA. IHEpLHanbHbIE
cucremsl orcuéra. [IpuHmn
OTHOCUTEIBbHOCTH [ ammes.
HeunepuuanbHubie CHCTEMBI OTCUETA




Cuna. PaBHozeicTByto1Ias cuia. Bropoit

18 3akoH Herotona. Macca

19 B3aumoneiictue ten. Tperuil 3akoH
HeroTona

20 [Tpuniun cynepno3uiuu cui. Pemenue
3a/1a4 Ha IpUMeHeHue 3aKkoHOB HproTOHa
3aKOH BCEMUPHOT'O TATOTEHHUS.

21 DOKBUBAJIIEHTHOCTh IPABUTAIIMOHHON U
MHEPTHOU MacChl

99 Cuna TSDKeCTH B YCKOpeHHE CBOOOTHOTO
MaJIeHUs
JIBr>keHre HeOeCHBIX Te U UX

23 HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas
KOCMHUECcKasi CKOpocTh. 3akoHbl Kerepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupoaa v BUABI CUIT TPEHUS.

25 JIBH>KEHUE B )KUJIKOCTH U Ta3e ¢ YYETOM
CHUJIBI COTIPOTUBIICHUS CPEIBI

26 Jasnenue. ['uapocratnueckoe 1aBjICHUE.
Cuna Apxumena

97 AoGcomotHO TBepaoe Teino. [locTynarensHoe
Y BpaulaTelbHOE JBUKEHUE TBEPAOTO Tela

78 MOMEHT CuiIbl OTHOCUTEIBHO OCH BPAILEHUS.
[Tireuo cunbl
CnoxxeHue Cuil, MPUIOKEHHBIX K TBEPJIOMY

29 teny. LlenTp TsxecTu Tena. Ycenosus

paBHOBECHS TBEPJIOTO Tenna. Bubl
paBHOBECHS




30

Pemrenue 3amau

31

Kontponbnas padota mo teme "J[uHamuka.
Cratuka TBepaoro tena'"

32

Wmnynbe MaTepruaibHOW TOYKH, CUCTEMBI
MaTepHaAbHBIX ToueK. LIeHTp Macc cucTeMsl
MaTepHAILHBIX TOUeK. Teopema 0 IBUKCHUN
LEHTPa Macc

33

NMiynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA TEa.
3aKOH COXpaHEHMsI UMITyJbca. PeakTuBHOE
JBUKEHUE

34

MoMeHT uMITyJIbca MaTEPUATILHON TOYKH.
[IpencraBnenue 0 COXpaHEHMM MOMEHTA
HMITYJIbCA B EHTPAJIBHBIX MOJIAX

35

Pemenue 3agau

36

PaboTa cuiibl Ha MaJIOM ¥ Ha KOHEYHOM
nepemenieHnu. ['padpuueckoe npeacrapneHue
paboThI cuiIbl. MOIITHOCTD CHITBI

37

Kunernueckas sueprus. Teopema 00
W3MEHEHUU KUHETUYECKOU YHEPTUHN
MaTepUaIbHOU TOUKH

38

IToTeHumanpHbIe U HEIOTEHIIUAIILHBIE CUIIBI.
ITorenumaneHas sHeprus. Bropas
KOCMMYECKasi CKOPOCTh

39

TpeTps kKocMuueckast ckopocTb. CBs3b
palboThI HEMOTEHIHATIBHBIX CHJI C
W3MEHEHUEM MEXaHUYECKON YHEPTUU
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKON YHEPTUU




Yopyrue u Heynpyriue CTOIKHOBEHHUSL.

40 VYpaBuenue bepHymu 11 uaeanbHON
KHUJKOCTU

41 KontponbHas padota mo teme "3akoHbI
COXpaHEHUs B ME€XaHUKe"
PazBuTue npeacraBieHuii 0 npupoie

42 TermnoTel. OcHOBHBIE noJioxkenust MKT.
Huddysus. bBpoyHoBckoe nBHKEHHE
CrpoeHue ra3000pa3HbIX, KUJIKUX U

43 TBEPABIX TEJ. XapaKTep IBUKCHUS U
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA
Macca u pazMepsl MOJIEKYIT (aTOMOB).

44 KommuectBo BemectBa. [locTosiHHas
ABorajzipo

45 Temmnepatypa. TemnaoBoe paBHOBecHE.
[ITkana [enbcus

46 Pemenue 3amau

47 WNneanbueiii ras. I'a3oBbie 3aKOHEI

48 VYpaBHenne MeHneneena-Kiamnelpona.
Pemenue 3anau

49 AbGcomoTHas Temiieparypa. 3akoH JlanbToHa

50 W3omporeccsl B uaeanbHOM rase ¢
MMOCTOSIHHBIM KOJINYECTBOM BEIECTBA

51 I'padmueckoe mpencraBiIeHe U30MPOILIECCOB:
M30TepMa, U30X0pa, n306apa

52 OcnoBHoe ypaBHeHne MKT

53 Pemenue 3amau




54

CBs13b a0CONMIOTHOM TEMIIEPATYPHI
TEPMOJUHAMHYECKON CUCTEMBI CO CpeaHel
KHMHETUYECKOM SHEPrueil mocTynaTeabHOro
TEIJIOBOTO JABM)KEHUS €€ 4acTHIl

55

O060011eHre ¥ cucTeMaTH3alus 3HaHUH 110
Teme "OcuoBsl MKT"

56

KonTponbHas padora o Teme "OCHOBBI
MKT"

57

TepMmonnHamuyeckas cucrema. 3ajaHue
BHEIIHUX ycsoBui uist T/ cucreMsl.
Buemnne u BHyTpeHHUE TapaMeTphl.
[TapameTpsl T/] cuctemsl Kak cpeaHue
3HAYEHUS BEJIMYUH, ONUCHIBAIOIINX €€ Ha
MUKPOCKOIIMYECKOM YPOBHE

58

Hynesoe Hauano TepMoguHAMUKH.
Camonpoun3sBonbHas penakcanus T/
CUCTEMBI K TEIJIOBOMY PaBHOBECHIO

59

Mogenp uaeaabHOIo ra3a B TCPMOANHAMUKE.
YcaoBus MMPUMCHUMOCTHU 3TON MOAEIU

60

VYpaBuenune Menzeneesa-Knaneiipona u
BBIPa)KCHME JIJIS1 BHYTPEHHEN YHEPTUU

61

BeipakeHue 17151 BHyTpEHHEH SHEpTrun
OJIHOATOMHOTO HJICAIbHOT'O Ta3a.
KBa3ucratuueckue u HecTaTUYeCKUe
MIPOLIECCHI

62

OnemeHTapHast paboTa B TEPMOANHAMUKE.
Beruncienue paboTs o rpauKy mporecca
Ha pV-nuarpamMme




Tennonepez[aqa KaK CII0c00 M3MEHEHUS

63 BHyTpeHHel 3Hepruu T]I cucremsl 6e3
COBEpIICHHS PabOTHI

64 KoHBeKIus, TErIOnpOBOHOCTD, H3IyUEHHE
KomnngectBo Ternorsl. TemmoéMKOCTh Tena.

65 VY nenpHas U MOJISIpHAsI TETUIOEMKOCTH
BellecTBa. Y IeNIbHAS TEIUIOTa CTOPaHUs
TOTUTHBA

66 Pacuér konmdecTBa TETUIOTHI IPH
TerIoneperade

67 [TonsTre 06 aqnabarHom npomecce. [lepBorit
3aKOH TEPMOJMHAMHKHU
KomnnuecTBo TemnoTel v paboTa Kak Mepbl

68 M3MEHEeHHs BHyTpeHHel sneprun T/
CUCTEMBI
Bropoii 3akoH TepMOJUHAMUKH IS

69 PaBHOBECHBIX U HEPABHOBECHBIX MPOIIECCOB.
HeoOpaTuMocTs IpUpOTHBIX MPOIIECCOB

20 [TpuHIMIBI AEHCTBUS TEIUIOBBIX MAIIIHH.
KT

71 MakcumansHoe 3Hauenue KI1/1. [ukn Kapuo

72 Pemenue 3amau
DKOJOTUYECKHE ACTIEKTHI HCTIOTh30BAHUS

73 TEIIOBbIX ABUrateneil. TemnoBoe
3arpsi3HEHUE OKPYKAIOIIEH cpeabl

74 Pemenue 3amau

75 O06o0061IeHre U cucTeMaTu3alus 3HaHu#| 110

teme "Tepmoaunamuka. TemioBbie MamvHb"




76

KontponbHas paboTa mo teme
"Tepmonunamuka. TenaoBble MalIuHbI"

77

[TapooGpa3oBanue U KOHIEHCAITHS.
Hcnapenue u kunenue. Y neibHas TEIUIOTa
mapooOpa3oBaHus

78

HacbliieHHbIe 1 HEHACHIILEHHbIE Mapbl.
KauecTBeHHas 3aBUCUMOCTb IIJIOTHOCTH U
JIaBJICHUS HACBILLIEHHOTO Iapa OT
TeMIIepaTypbl, UX HE3aBUCUMOCTh OT 00BbEMa
HACBIIIEHHOT0 Napa. 3aBUCUMOCTb
TEMIIEPATypbl KUIIEHUS OT JaBJICHUS B
KHUJIKOCTU

79

BrnaxnocTs Bo3ayxa. AGCOMIOTHAS U
OTHOCHUTEIbHAS BIAXKHOCTD

80

Pemenue 3agau

81

TBépnoe teno. Kpucrammueckne u
amop(dHbIe Tesa. AHU30TPOINHUS CBOWCTB
KPHUCTAJIJIOB

82

IInaBnenue u KpucTajljin3anus. Y nenpHas
TCIJIOTA IJIaBJICHUA. CY6J'II/IMaI_[I/I$I

83

Hedopmaruu TBEpaOTO Tena. Pactskenue u
cxarue. Casur. Monyins FOura. IIpenen

yapyrux aedopmaruii

84

TenmoBoe pacMpeHue KUIKOCTEN 1
TBép}II)IX TEII. AHFapMOHI/ISM TCIIJIOBBIX
KoJ1e0aHui 4acTull BEllecTBa

85

[IpeoOpa3oBanue sHEPrUM B Pa3zoBbIX
nepexoax




86

ypaBHeHI/IC TEII0BOro OajaHca

87

Pemrenue 3anau

88

[ToBepxHOCTHOE HaTsDKeHUEe. KanmuwisipHbie
siBJIeHUsI. J{aBieHue 1oy MCKpUBJICHHOM
MMOBEPXHOCTHIO XXuaAKocTH. Dopmyra
Jlannaca

89

O00011IeHrEe ¥ cUcTeEMaTH3alus 3HaHUI 110
Teme "ArperatHbie COCTOSHUS BEIIECTBA.
®da3zoBbIe IEpexoab"

90

Kontponbnas padota o teme "Arperatasie
cocTosiHus BeliecTBa. @a3oBble nepexoabl”

91

DnexTpu3anus Tea U €€ IposBICHUS.
Dnektpuueckuii 3apsia. [[Ba Buna
ANIEKTPHUECKUX 3apsinoB. [IpoBomHuKH,
TVRJICKTPUKHU H TTOTYITPOBOHUKA

92

DneMeHTapHBIN JIEKTPUUECKUM 3apsi. 3aKOH
COXpaHEHUs AJIEKTPUUECKOTO 3apsiaa

93

B3anmoneiicteue 3apsanoB. Toueunbie
3apsaasbl. 3akoH Kynona

94

Pemenue 3agau

95

Dnektpuueckoe none. Ero neiictBue Ha
AJIEKTPUYECKUE 3apsAbl

96

Hanpssk€HHOCTB 3JIEKTPUYECKOTO MOJIS.
[TpoOuslii 3apsia. JIuHuM HANPsSKEHHOCTH
aJIeKTpruecKoro nomus. OgHopoaHoe
JJIEKTPUYECKOE T10JIe

97

IloTeH1IMaIBHOCTH QJICKTPOCTATHUYICCKOI'O
nonst. PasHocTh IMMOTCHIIMAJIOB U HAITPSKCHUC




HOTGHI_[I/IaJ'IBHaﬂ OHEpPIUs 3apsaa B

98 3JIeKTpoCcTaTHUecKoM rose. [lorenmman
ANEKTPOCTATUYECKOTO MO
CBs13b HANPSHKEHHOCTHU MOJISL U PA3HOCTH

99 MOTEHIIUAJIOB [Tl 3JIEKTPOCTATHYECKOTO
0TSt

100 [TpuHIUT CyNEepIO3ULIUH SITEKTPUIECKUX
osiei

101 Pemenue 3anau

102 [Tone Toueunoro 3apsna. [losie paBHOMEPHO
3apsDKEHHOU Cephl
[Tone paBHOMEPHO 3apsHKEHHOTO 10 00BEMY

103 mrapa. [Tone paBHOMEpHO 3apsKEHHOM
0ECKOHEYHOM! TIOCKOCTH

104 [TpoBOTHUKY B 3JIEKTPOCTATHUECKOM TIOJIE.
VYcnoBue paBHOBECHS 3apsAJI0B

105 JIMDIEKTPUKH | TTOTYITPOBOTHUKHU B
AIIEKTPOCTATUIECKOM TI0JIE
Konnencarop. D51eKTpoEMKOCTh

106 KOHJIEHCATOPa. DJIEKTPOEMKOCTD IIIOCKOTO
KOHJIeHCAaTopa

107 [TapannenpHOE cOEMHEHNE KOHAEHCATOPOB

108 [TocnenoBarenbHOE COeTMHEHHE
KOH/IEHCAaTOpOB

109 OHeprus 3apsHKEHHOI0 KOHAEHCAaTopa

110 Pemenue 3amau

111 JIBr>keHue 3apsKEHHOM YacCTULIBI B

OIHOPOJHOM JJICKTPUYCCKOM I10JIC




112

Pemrenue 3amau

O060011eHrEe ¥ cucTeMaTH3alus 3HaHUHI 110

113 | "
TeMe "DIEeKTPpUUYECKOe ToJIe

114 KontponbHas paboTa mo teme
"Dnektpuueckoe nosie"
Cua Toka. [locTossHHBIN TOK. Y CIIOBHS

115 CYLIECTBOBAHHUSI IIOCTOSTHHOTO
AIEKTPUICCKOTO TOKA

116 Ucroununku Toka. Hanpsixenue u 3/1C

117 3akoH OMa U1l y4acTKa LIETIH.
DIEeKTPUYECKOE COTIPOTUBIICHUE
3aBUCHMOCTb CONPOTUBIICHUS OJHOPOIHOTO

118 IIPOBOJIHHKA OT €0 JUIMHBI U IIJIOIAN
MOTIEPEUHOTO CEYCHUS

119 VY nenpHOE COMPOTHUBIICHHUE BEIIECTBA.
Pemenne 3amaqa

120 [TocnenoBarenvHOE, MapaieabHOE,
CMEIIaHHOE COEIMHEHNE TTPOBOTHUKOB

121 Pacuér pa3BeTBIEHHBIX IIEKTPUUECKUX
ueneii. [IpaBuna Kupxroda

122 Pemenne 3amay

123 PaGora snexktpuyeckoro Toka. 3akoH
Jxoyna —Jlenua

124 Pemenue 3amay

15 MOoOmHOCTB 2IEKTPUYECKOT0 TOKa. TeruoBast
MOIIIHOCTb, BBIJIEIIsIEMAasi Ha PE3UCTOPE

126 Pemenue 3amay




OJ1C u BHyTpEeHHEE CONPOTUBJICHUE

127 1
HCTOYHUKA TOKA

128 3akon OMa 1 MOJTHOM (3aMKHYTOM ) 1
ANEKTPUUYECKON LIenn

129 Pemenue 3amau 1

130 MOIIHOCTh UCTOYHUKA TOKA 1

131 KopoTtkoe 3ambikanmne 1

132 KoHnneHcaTop B ienu MOCTOSTHHOTO TOKA 1

133 Pewenue 3amau 1

134 Pertenuie 3agau mo treMme "IlocTOSHHBIM 1
AJIEKTPUYECKUM TOK"

135 Pertenuie 3agau mo treMme "IlocTOSHHBIH 1
AJIEKTPUYECKUM TOK"

136 Pemenune 3anau no teme "IlocTostHHBIM 1
ANEKTPUYECKUN TOK"

137 O06o0061IeHre U cucTeMaTu3alus 3HaHu#| 110 1
teMe "[1oCTOSHHBIN 2IEKTpUUECKU TOK"

138 KonTponbnas pabota o Teme "IlocTostHHBIN 1
ANEKTPUYECKUN TOK"
DneKTpuuecKas MPOBOANMOCTh PA3IUYHBIX

139 BEIIECTB. DIIEKTPUICCKUI TOK B METaJIaX. 1
CBepXIpoBOANMOCTh
DIIEKTpUYECKHM TOK B pacTBOpax U

140 pacruiaBax 3JeKTpouToB. 3akoHbl Dapanest 1
JUTSI DJIEKTPOJTH3a

141 DnexTpuueckuil Tok B razax. [lmazma 1




142

DJIEKTPUYECKUH TOK B BakyyMe. BakyyMHbie
PUOOPHI

143

DNEKTPUUECKUN TOK B MOTYIPOBOAHUKAX

144

[TonynpoBOIHUKOBBIE TPUOOPHI

145

DU3NYECKUI TPAKTUKYM I10 TEME
"M3MepeHue cuiibl TOKa U HApPsKEHUS B
LMY MOCTOSITHHOT'O TOKA MPU MOMOIIU
aHAJIOTOBBIX U IU(PPOBBIX U3MEPHUTEIBHBIX
pu6opoB" uiK "3HAKOMCTBO € UPPOBOU
nabopatopueli o ¢pusuke. [Ipumeps
U3MepeHus: PU3NICCKUX BEITUYHH TIPH
MTOMOIIM KOMIIBIOTEPHBIX JaTYMKOB"

146

duznyeckuil npakTukyMm no teme "M3ydyenue
HEPaBHOMEPHOI'O IBUKEHHUS C LIETIbIO
OIpeeNIEHUs] MTHOBEHHOU ckopocTu"

147

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepeHune yCKOpeHHUs IpU
IIPSIMOJIMHETHOM PaBHOYCKOPEHHOM
JBUKEHHUH 10 HAKIIOHHOM IIJIOCKOCTH" WM
"UccnenoBanue 3aBUCUMOCTH ITYTH OT
BpPEMEHH NPU PAaBHOYCKOPEHHOM JBUKEHUU"

148

Pu3nYeCKUil NPAKTUKYM IO TEME
"U3mepenune yckopeHust CBOOOHOTO
nagenus” win "M3yyeHue qBHKeHUs Tena,
OpOILIEHHOTO TOPU3OHTAIBHO"

149

®uznueckuil NpakTUKyM 1o teme "M3yuenne
JBUKEHMSI T€Ja 110 OKPY>KHOCTH C
IIOCTOSIHHOM 110 MOJYJIK0 CKOPOCTBIO" NN
"UccnenoBanue 3aBUCUMOCTH MIEpUOA




oOpallleHus KOHUYECKOro MasiTHUKA OT €ro
napameTpoB"

150

DU3NYECKUI TPAKTUKYM I10 TEME
"M3mepeHue paBHOJCHUCTBYIOLIEH CHIIbI TTPU
JBUKEHUH OpyCKa MO HAKJIOHHOMN
mockocty" win "lIIpoBepka runoTessl o
HE3aBUCHMOCTH BPEMEHU JBHKEHUS OpycKa
10 HAaKJIOHHOM IIJIOCKOCTH Ha 3aJaHHOE
paccTositHue OT ero Macch”

151

@uU3NYECKUN IPAKTUKYM 110 TEME
"UccenoBanye 3aBUCUMOCTH CHUI
YOPYrOCTH, BOSHUKAIOIIMUX B MIPYKUHE U
pPE3HMHOBOM 00pa3siie, oT ux aepopmanun"
nnu "M3ydeHne NBUKEHUS CUCTEMBI TEl,
CBA3aHHBIX HUTBIO, IEPEKUHYTON Yepe3
JIETKHH OJIOK"

152

@uU3NYECKU NPAKTUKYM 110 TEME
"N3mepenue ko3ppuirienTa TpeHus no
BEJIMYUHE YTII0BOTO KO PUIIUEHTA
3aBucumoct Frp(N)" miu "MccnenoBanue
JBM>KEHUS OpycKa 110 HaKJIOHHOM TIOCKOCTH
C NepeMeHHbIM K03 (HUIIMeHTOM TpeHus"
v "M3ydeHne ABM>KEHUA Ipy3a Ha Bally €
TpeHuem"

153

Pu3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue ycloBUH paBHOBECHS
TBEPJOTO TEJA, UMEIOIIETO OCh BpaleHus"
nmy "KoHCcTpynpoBaHe KPOHIITEHHOB U
pacuér cui ynpyroctu" unu "M3yuenne




YCTOMYMBOCTH TBEPIOTO TENIA, UMEIOIIETO
oAb onops"

154

DU3NYECKUI TPAKTUKYM I10 TEME
"M3MepeHue uMInysbca Telia o TOpMO3HOMY
nytu" wim "M3mMepeHue Cuiibl TITU, CKOPOCTH
MOJIENIN SIIEKTPOMOOHIISE 1 MOIITHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS UMITYJIbCa
TeJa C UMITYJIbCOM CHJIBI" HIIH
"HccnenoBanue coxpaHeHus: UMIyJbca Ipu
ynpyrom Bzaumojencteun" uin "M3mepenune
KHUHETUYECKOM SHEPTUU TeJa M0 TOPMO3HOMY

yTH

155

®uznueckuil NpakTUKyM 1o teme "M3yuenue
M30TEPMHUUYECKOTO MpoIiecca
(peKOMEeH0BaHO MCMOJIb30BaHUE LIU(POBOIL
naboparopun)" win "M3ydeHue n30X0pHOTO
nporiecca" win "N3yuenue nzodapHOTO
niporiecca" uin "[IpoBepka ypaBHeHUs
COCTOSIHUS"

156

@uU3NYECKU NPAKTUKYM 110 TEME
"N3mepenue yaenbpHON TEIIOEMKOCTU " Ui
"UccnenoBanue mpoliiecca OCThIBaHUS
Bemectsa" wim "HcciaenoBanue agnadaTHOroO
npouecca” nnu "M3ydyeHne B3auMoCBA3U
SHEPTUU MEKMOJIEKYIISIPHOTO
B3aMMO/JICICTBUS U TEMIIEPATYpPhl KUTIEHUS
JKUIKocTen"

157

Ouznyeckuil npakTukyMm no teme "M3ydyenue
3aKOHOMEPHOCTEU UCIIapeHust )KUAKOCTEH"




unu "M3mepeHue yaenbHON TeIIOThI
riaByieHus apaa" win "M3ydenue cBOMCTB
HACBHILIEHHBIX MapoB" win "M3mepenue
a0COIOTHON BJIQKHOCTH BO3/lyXa M OLIEHKA
Macchl 1apoB B nomenieHun". Msmepenue
K03 (UIIMeHTa TOBEPXHOCTHOTO HATSKCHUS

158

@uU3NYECKUN IPAKTUKYM 110 TEME
"HaOroieHne peBpalieHust SHEPTUU
3apsUKEHHOT0 KOHJIEHCATOPa B SHEPTHIO
n3inydeHus ceeroanoaa’ wiu "Mzyuenue
MPOTEKaHHUS TOKA B LIETIH, COACPIKAIICH
koHzaeHcaTop" unu "Pacnpenenenue
Pa3HOCTHU MOTEHITMAIOB (HAMPSDKEHUS ) TIPH
IIOCJIEIOBATEIIbHOM COCIUHECHUN
KOHJIEHCAaTOPOB"

159

@uU3NYECKU NPAKTUKYM 110 TEME
"HccnegoBadne CMEIAaHHOIO COEIUHEHUS
pesuctopoB" unu "M3mMepenue yinenbsHOro
COIIPOTHBIIEHUS IPOBOIHUKOB'" WK
"WUccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HAMPsKEHUs U1 JIaMIThl HAaKaTUBaHU"

160

Pu3NYECKU IPAKTUKYM I10 TEME
"Habmonenue anektponusa’ uim
"U3mepenue 3apsiga 0THOBAJIEHTHOTO HOHA"
m "ccnenoBaHue 3aBUCUMOCTH
COTIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypsl” win "CHATHE BOJIBT-
aMIIEpHOM XapaKTepUCTUKH auozaa"




161

PesepBHbIil ypok. O6001eHIE 1
CUCTEeMaTH3alus 3HaHHUH 110 TeMe
"Kunemaruka"

162

PesepBHbIil ypok. O60011eHIE 1
CUCTEeMaTH3alus 3HaHHUH 110 TeMe
"Tunamuxa"

163

PesepBHelit ypok. O600ICHHE 1
cucreMaru3anys 3HaHui 1mo teme "Craruka
TBeporo Tena"

164

PesepBHeIi ypok. O000IICHHE 1
CUCTEMaTHU3aIlis 3HaHUM 110 TeMe "3aKOHbI
COXPAaHEHHUs B MEXaHHKe"

165

PesepBHeIil ypok. O000IICHHE 1
cucTeMaTu3anus 3HaHUH 1Mo TeMe "OCHOBEI
MOJIEKYJIIPHO-KUHETUUECKOU TeOpHH"

166

PesepBHelit ypok. O600111eHNE 1
CHCTeMaTH3aIus 3HaHUH 110 TeMe
"TepmoanHamuka. TenaoBsle MalIMHbI"

167

PezepBHblit ypok. OGo011eHNE U
cucTeMaTHU3alus 3HaHUi 1o Teme
"ArperaTtHble cocTosiHUS BelecTBa. da3oBbie
nepexoanr”

168

PeseprubIil ypok. O60061eHIE 1
cucreMaru3anuda 3HAHUHI 10 TEME
"Onektpuueckoe nose"

169

PeseprubIil ypok. O60061eHIE 1
cUCTeMaTH3alus 3HaHUH 110 TeMe
"TIoCTOSIHHBIN IEKTPUUECKUI TOK"




PesepBHbIil ypok. O6001eHIE 1

170 cucreMaru3anus 3HaHui 1o teme "Toku B 1
pa3IM4HbIX cpenax”
OBILIEE KOJIMYECTBO YACOB I10 170 16

I[TPOTPAMME




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne uudgposbie
/i Tema ypoka Beero Kourpoububie = IIpakTuyeckue 06pAI0BATEBHELE
padoTbI padoThI pecypenI
B3anmoeiicTBrEe HOCTOSIHHBIX MATHUTOB U
1 MTPOBOTHUKOB C TOKOM. MarHuTHOE 1oJIe. 1
I'unore3za Amrmepa
BexTop marauTtHoM nnaykuuu. [Tpunnumn
2 CYINEpHO3UIIMA MarHUTHBIX Mosel. JInnun 1
MarHUTHON MHTYKIIUU
3 MarsnuTHoe 1moJjie TPOBOTHUKA C TOKOM. 1
OnbIT OpcTena
Cuna Ammepa, e€ HanpaBlIeHUE U MOAYIIb
5 Pemenne 3amaq
5 [Ipumenenue 3akoHa Ammepa. 1
DNEeKTPOU3MEPUTENbHbIE TPUOOPHI
Cuna Jlopennia, e€ HampaBlieHHUE U MOJYJIb.
7 JIBrKeHue 3apsyKeHHON YacTHIIbI B 1
OJTHOPOJTHOM MarHUTHOM IT0JIe
Pemrenue 3agau
9 Pa6ota cunbl Jlopenna
10 Pemenue 3amau
1 MaruuTHOE 10JI€ B BEIIECTBE. 1
deppoMarHeTHKH, IMapa- U JHaMardHeTHKH
12 OcHoBHBIE CBOICTBA (heppOMarHEeTUKOB. 1

[Ipumenenne GpeppomMarHeTHKOB




13

Pemrenue 3agaud mo reMme "MarautHoe 1osne"

14 Pemenue 3amay mo reme "Maraurtsoe 1oie"”

15 SIBIIeHME NEKTPOMArHUTHOM UHAYKIWH.
[ToTok BekTOpa MAarHUTHON MHIYKIIMHU

16 OJ1C nHayKIMH

17 3aKOH 3JICKTPOMarHuTHOM MHIYKIIUU
®apanes

18 Buxpesoe anexrpruueckoe nose. Toku Pyko

19 S/1C uHAYKIMH B IBUKYITUXCS
MIPOBOTHUKAX

20 Pewenue 3amau

21 [TpaBuio Jlenma

99 WNunykrusHocTts. KaTynika HAYKTUBHOCTH B
LIETTH TIOCTOSIHHOT'O TOKa

93 SAsnenue camonnaykuuu. IC
CaMOWHIYKIIHH

24 DHeprus MarHUTHOTO TOJIS KaTyIIKU C
TOKOM. DIIEKTPOMAarHUTHOE TI0JIe

25 Pemenue 3amau

26 O06o001IeHrEe U CHCTEMATH3alKs 3HAHUH 110
Teme "DnekTpoarHamMuka'

97 KonTponbHas pabota mo Teme
"OnexTpoauHamuka'

78 Konebarennuas cucrema. CBOOOIHEIE
kosnebanus. ['apmMoHnYeckue KonedaHus

29 Kunemarnueckoe ¥ TMHAMHYECKOE OIHUCAHUE

K0J1€0aTeIbHbBIX IBUKEHUIN




DHepreTudeckoe onucanue. BoiBoj
JTUHAMHUYECKOTO OMMCAHUS TAPMOHHYECKUX

30 KOJIeOAaHUHW U3 UX IHEPTreTUUECKOTO U
KHHEMATHYECKOT'O OIMHCAHUS

31 Awmrutntyna u asza konebanuit
[Tepuon u yactora konebanuit. [lepuon
MaJIbIX CBOOOJIHBIX KOJIEOaHHUI

32 MareMaruueckoro mastHuka. [lepuon
CBOOO/HBIX KOJIEOaHU PY>KMHHOT'O
MasiTHUKA

33 3aryxaromue KoieOanus. BeIHyXIeHHBIC
KosecOanus. Pe3onanc

34 ABTOKOJIC0aHMS

35 Pemenue 3amgau

36 Ypok-koudepenuus "MexaHn4ueckue
KoJ1e0aHusl B My3bIKaJIbHBIX HHCTpYMEHTax"

37 O06o001IeHre B cucTeMaTH3aIys 3HAHUH 110
Teme "Mexanndeckue kojieoanus"

38 DNeKTpOMarHUTHBIE KOJICOaHUsI.
KonebaTtenbHbIit KOHTYD
®opmyna Tomcona. CBsI3b aMILUTUTYIbI

39 3apsiia KOHJIEHCATOpa ¢ aMIUTUTYAON CHIIBI
TOKa B KOJIEOATEIbHOM KOHTYpE

40 3aKOH COXpaHEHHsI SHEPTUU B UI€ATHHOM
KoJe0aTeIbHOM KOHTYpE
3aryxarlue IeKTPOMarHuTHbIE KOIeOaHusl.

41 BreinyKeHHBIE 2TIEKTPOMAarHUTHBIS

KOJIeOaHus




[Tepemennsblii Tok. Pe3uctop u KoHaeHcaTop

42 B LIENIU TIEPEMEHHOTr0 TOKa

43 Karymika vHIyKTUBHOCTH B LIEMH
MIEPEMEHHOT0 TOKa

44 3akoH OMa Ju1s SJIEKTPUUYECKOM 1enu
MIEPEMEHHOT0 TOKa
Mo1HOCTh IEPEMEHHOT0 TOKA.

45 AMIUIUTYAHOE U IeHCTBYIOIIEee 3HAUCHUE
CHWJIBI TOKA U HATIPSDKEHUS

46 Pe3oHaHC B 35IeKTpUYECKOH 1eTH

47 Pewenue 3amau
Wneansusiif Tpancopmatop. [Ipoussoactso,

48 nepeaayda u moTpeOIeHue AIEKTPUIECKON
SHEPTUU
DKOJIOTHYECKUE PUCKHU TIPH MPOU3BOJICTBE

49 anekTposHepruu. Kynbrypa ucnoab30BaHus
AJIEKTPOIHEPTHH B MIOBCETHEBHOMN KU3HU

50 Pemenwue 3amau

51 Pemenue 3agau

59 O06001IeHre U cCUCTEMAaTU3aIHs 3HAHUN 110
TeMe "DIIeKTpOMarHUTHbIE KosieOaHus "

53 MexaHnyeckne BOIHBI. XapaKTepUCTUKHU
MEXaHHYECKUX BOJTH

54 CBoiicTBa MEXaHMYECKUX BOJTH

55 3ByK. XapaKTepUCTUKH 3ByKa

56 Wndpazsyk u ynprpassyk. lllymoBoe

3arpsI3HEHUE OKPYKAIOIIEH CpeJibl




57

Pemrenue 3anau

58

BHGKTPOMaFHI/ITHBIe BOJIHBI. I/ISHy‘leHI/Ie
SJICKTPOMAarduTHBIX BOJIH

59

9Hepr1/1>1 OJICKTPOMAardHuTHBIX BOJIH.
CpoiicTBa SJICKTPOMAarduTHBIX BOJIH

60

[IIxana »1eKTPOMAarHUTHBIX BOJIH.
[IpuMeHeHHe PJIEKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY

61

[TpuHLIMIBI PAAMOCBSA3U U TEJIEBUICHHUS.
Paguonokanus. D1eKTpOMarHUTHOE
3arpsiI3HEHUE OKPYKAIOLIEH CpeIbl

62

KonTponbnas padora o Teme "Konebanus u
BOJIHBI"

63

Caert. 3aKOH MPSIMOJIMHEHHOTO
pacmpocTpaHeHus CBeTa

64

Pemenue 3a1a4y Ha IpUMEHEHHE 3aKOHA
MPSIMOJIMHEHHOTO PaclpoCTpaHEHUsI CBETa

65

Otpaxenue ceera. [lnockoe 3epkaio.
Cdepuueckoe 3epkaio

66

[Tpenomnenue cBeta. AGCONIOTHBIN U
OTHOCUTENBHBIN MOKa3aTeb IPEIOMIICHUS.
[TonHoe BHYTpEeHHEE OTpaKEHUE.
[IpenenbHbIN yroa NOTHOTO BHYTPEHHETO
OTpaXKEHUS

67

Pemenue 3aga4d Ha NPUMCHCHUC 3aKOHOB
OTpaXXCHUA U IIPCIIOMJICHHUA CBCTA

68

Xon nydent B mpusMe. Jlucnepeus cera.
CnoxHbIN cocTaB Oemoro ceera. I[Ber




JIMH3EL. (DOKYCHOC pPacCCTOSAHHE U ONITHYCCKAsA

69
CHJIa JIMH3BI

70 [TocTpoenue n3o00pakeHUI B JIMH3aX U UX
cUCTeMax. Y BeJIMYCHHE JTMH3bI
Pemenue 3a1a4y Ha ocTpoeHue

71 M300pakeHUH, MOTy4aeMbIX C IIOMOIIBIO
TIUH3

72 I'ma3 kak ontuyeckas cucrema

73 Pemenue 3anay. [Ipenensl mpuMEeHUMOCTH
F€OMETPUYECKOMN ONTUKH

74 CkopocTb cBETa ¥ METOJIbI €€ U3MEPEHUS

75 Jlucniepcust cBera

76 HNutepdepennus ceera

77 KorepenTHbie UCTOYHUKU. Y CIIOBHS
HaO0II0/IeHUsI MAKCUMYMOB 1 MUHUMYMOB

78 Pemenue 3amau

79 [TpumeHeHne uHTEpHEpeHIUN

80 Hudpaxius ceera

81 JudpakimonHas pemeéTka. Y cioBue
HaOII0/IeHUS TJIABHBIX MAaKCUMYMOB

82 Pemenue 3amau

83 [TonepeyHOCTh CBETOBBIX BOJH.
[Monspuzanus cera

84 Pemenue 3amau

85 CBeToBBI€ ABJIEHUS B IPUPOJIE

86 O06o001IeHne 1 cucTeMaTu3alys 3HaHu# 10

Teme "Onotuka"




87 KontponbHas padota no teme «OnTHKa» 1
I'paHuI1IBI TPUMEHUMOCTH KJIACCHYECKON

88 MEXaHUKHU. 3aKOHBI 3JICKTPOJUHAMUKH U 1
MPUHITUI OTHOCUTEIBHOCTH

89 ITocTynatel cieruanbHOU TEOPUU 1
OTHOCHTEIIEHOCTH
[IpocTpaHCTBEHHO-BPEMEHHON MHTEPBAI.
[IpeobpaszoBanus Jlopenma. YcioBue

90 NPUIMHHOCTH. OTHOCUTENBHOCTD 1
OJTHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHH U
COKpAIIeHHE JTMHbI

o1 DHeprus U UMNYJIbC PEISITUBUCTCKOM 1
YaCTHIIBI

92 CBs3b Macchl € 3HEpruei 1 UMIYyIbCOM 1
PENSATUBUCTCKOMN YaCTUIIBI. DHEPTHSI TOKOS

93 PaBHOBECHOE TEMIOBOE U3JTyUEHHE 1

94 3akoH cMmenieHus: Buna 1

95 ['mnoresza M. Ilnanka o kBanTax. ®oOTOHBI 1

96 DHeprust 1 UMITyJIbC POTOHA 1

97 ®otorddext. Onbitel A. I'. Cronerosa. 1
3akoHsl hoTorddexTa

08 VYpaBuenue DiiHiTeitHa U1 GoTodPdexTa. 1
"Kpacnas rpanuna” potorddexra

99 JNaBnenue ceera. Onbitel I1. H. JIeGenena

100 BoiHOBEIE CBOMCTBA YaCTHIL




Bounnbl ne bpoiind. [[nuna Bossbl ne bpoins

101 1 pa3Mephl 00JIACTH JIOKATU3AINH
JBUKYIIEHCS YaCTHUIIBI

102 KopmyckysipHO-BOJTHOBOM JTyalu3m

103 Jludpakius 3J1eKTPOHOB Ha KPUCTAIIAX
Crnenuduka u3MepeHU B MUKPOMUPE.

104 CooTHollIeHHUsT HeonpeAeIEHHOCTEN
I'eitzenbepra

105 Pemenue rpadguueckux 3agau

106 Pemenue pacuéTHbBIX 33124

107 KonTponbHas padota no Temam: "OCHOBBI
CTO", "KopryckyasspHO-BOJIHOBOU Tyanu3m"

108 OnBITHI IO UCCIIEOBAHUIO CTPOCHUS aTOMA.
[TmanerapHast Mmozens atroma Pesepdopna

109 IToctynarel bopa

110 Bunsr criektpoB. CiekTp ypoBHEH sHEpruu
aToMa BOJIopoja

111 CrioHTaHHOE M BBIHYKJEHHOE U3ITyUYeHUE
cBeTa

112 Jlazep
Hyxnonnas monens siapa ['elizenoepra-

113 WBanenko. 3apsi 1 MacCOBOE YUCIIO sJIpa.
W3oTtonsl. PagnoakTHBHOCTD
3aKoH paJiM0aKTUBHOTO pacnajaa. CBoicTBa

114 MOHHM3UPYIONIETO H3TyYeHHs. Brusaue

PaaOaKTUBHOCTH HA )KMBBIC OPraHU3MBEI.
Jo3umerpus




115

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie
cuibl. Jledekt Macchl siapa. SnepHbie
peaknuu. SnepHeie peakTopsl. [Ipodiemsl
YIPaBIISEMOT0 TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTHYECKHUE aCHEKThI Pa3BUTHUS SIIEPHOM
SHEPTEeTUKU

116

Meroasl perucTpaluuy U UCCIEI0BAHUS
3JIEMEHTapHbIX YacTull. PyHIaMEHTAIbHbBIC
B3aUMOJCUCTBUA. baprnoHbl, ME30HBI U
nentoHsl. [Ipencrasnenune o CtangapTHOM
Mozenu. KBapk-rirooHHas MOZIEIb aipOHOB

117

®uzuka 3a npegenamu CTaHAapTHONW MOJAECIIH.
Témuas marepust U TEMHAsI SHEPTHUSL.
EnunctBO u3znueckoil KapTUHBI MUpa

118

OTalbl Ppa3BUTHA aCTPOHOMUHU. 3HaueHUE
ACTPOHOMUU

119

[TpruMeHUMOCTb 3aKOHOB (PU3UKH JUIS
00BSICHEHUS IPUPOJIbI KOCMUYECKHX
00BEKTOB. MeTo/1bl aCTPOHOMUYECKHUX
UCCIIEI0OBAaHUI

120

CoBpeMeHHbIE ONTUYECKUE TEJIECKOTIbI,
paanoTENeCcKOIbl, BHEATMOC(epHas
aCTpPOHOMHUS

121

Bun 3Bé3mH0T0 HeOa. Co3Be3us, sipKue
3Bé3JII)I, IIJIAHETHI, UX BUIUMOC IBUKECHUC

122

Conueunas cuctema. Comnnie. ConHeunas
akTUBHOCTb. McTounuk sHepruun CosHia u
3BE3/1




123

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTHKHU.
Juarpamma "crieKkTpanabHbIi Kiacc —
CBETUMOCTB"

124

3B63,I[I>I rJIaBHOM IIOCJICA0BATCIBHOCTHU

125

Buytpennee crpoenue 38€31. CoBpeMEHHbIE
MIPEJICTABICHUSI O IPOUCXOXKICHUU U
sBotounu CoJiHIA U 3BE3/]. DTallbl )KU3HU
3BE3]

126

Mnuneunsiii [1yte — Hama I'anaktuka. Tunsl
raJlakTukK. YEpHbIE ABIPHI B /1pax rajJakTHK
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Bcenennas. Pacmupenue Beenennoil. 3akox
Xab6ma. Teopust bonbioro B3pbIBa.
PenukToBoe n3nydenue

128

MacmraGHast ctpykTypa Beenennoii.
MeraranakTuka

129

Hepeménnsie npobieMbl acTpOHOMUHT

130

@uU3NYECKU NPAKTUKYM II0 TEME
"MccnemoBaHue MarHUTHOTO TTOJISt
MOCTOSIHHBIX MarHuToB" uinn "HcciegoBanue
CBOWCTB (peppOMarHeTUKOB" UM
"HccnenoBanue 1eHCTBUS TOCTOSTHHOTO
Mar"HurTa Ha paMKy ¢ TOKoM"

131

Pu3NYECKU IPAKTUKYM 110 TEME
"N3mepenue cuiibl Amriepa” ninu "M3ydenue
3aBUCUMOCTH CHJIbI AMIIepa OT CUJIbI ToKa"
niu "OnpeneneHne MarHuTHON MHIYKIIMU Ha
OCHOBE U3MepeHHust cuiibl Ammnepa”




132

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue siBJICHUS 3JIEKTPOMArHuTHOM
uHAyKIuK" win "OnpeaeneHue HHIyKIUU
BUXPEBOTO MAarHUTHOTO 101"

133

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanue siBJICHUS CAaMOMHYKIIUN"
i "COopKa MOJENN SIEKTPOMArHUTHOTO
reHeparopa"

134

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue neproia CBOOOIHBIX KoJeOaHui
HUTSHOTO U MPYKUHHOI'O MasiTHUKOB"

135

@uU3NYECKU IPAKTUKYM 110 TEME
"[IpeoOpa3oBaHue 3HEPrUH B IPYKUHHOM
MasTHHUKE"

136

Pu3nYecKuil NPaKTUKYM 110 TEME
"HccnenoBanue NepeMEHHOr0 TOKa 4epe3
IIOCJIEZI0BATENBHO COEIMHEHHBIE
KOHJICHCATOP, KaTyLIKY U pe3ucTop’ uin
"NccnenoBanue paboThl HCTOUHHUKOB CBETA B
[T TTIePEMEHHOT0 ToKa"

137

duznyeckuil npakTukyMm no teme "M3ydenue
MapaMeTpOB 3BYKOBOM BOJIHBI"

138

@u3nYeCKUil NPAKTUKYM IO TEME
"N3mepenune nokasareis MpenoMIIeHUs
crexna" win "llonydenue n3o06pakeHus B
CUCTEME U3 IIJIOCKOTO 3€pKajia v JIUH3bI"

139

Pu3NYECKUil IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BellecTBa (Ha mpuMepe




X)uakux uH3)" uinu "M3mepenue hokycHOTo
paccTOSAHUS pacCeUBAOMINX JIMH3"

140

DU3NYECKUI TPAKTUKYM I10 TEME
"Habmonenue nudpakuuu, nHTepdepeHInn
U noJisipu3anuu csera'

141

DU3NYECKUI TPAKTUKYM I10 TEME
"OnpeneneHue UMITyJIbCa U SHEPTUU
PENATUBUCTCKUX YacTull (1o goTtorpadpusim
TPEKOB 3apsDKEHHBIX YaCTUI] B MATHUTHOM
nose)"

142

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nocrosiHHoi [lnanka Ha ocHOBe
uccaenoBanus poroddpdexra” wim
"UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA
Yyepe3 CBETOAMO/] OT HaIpsKeHus"

143

Pu3nYeCcKuil NPAKTUKYM 110 TEME
"HccnenoBaHue CeKTpa pa3pexeHHOro
aTOMapHOI0 BOJOPOJA U U3MEpEHUE
noctostHHOW Punbepra"

144

@uU3NYECKU NPAKTUKYM II0 TEME
"UccnenoBanue paainoakTUBHOTO (hOHA C
HCMOJIb30BAaHUEM JO3UMETPA" WUITH
"N3yueHune moraomeHus: 6eTa-4yacTuil
aIfoMuHuEM"

145

@u3nYeCKUil IPAKTUKYM IO TEME
"Habnronenus 3B€31H0r0 HeOa
HEBOOPYKEHHBIM IJ1a30M C MCIOJIb30BAHUEM
KOMIIBIOTEPHBIX MPUIIOKEHUM JUIsI
OTIpeJIeJICHUS TTOJI0KEHUSI HEOECHBIX




00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3ausi CeBEpHOTO MOMyIIapHs U SIPKUe
3BE316!" win "HaOmroaeHus B TENECKOII
JIyHBI, TUTAHET, TYMAHHOCTEH M 3BE3THBIX
CKoIJIeHuI"

146

O06o01ieHue U cucTeMaTu3alys 3HaHui. Poib
(DU3HUKYU ¥ aCTPOHOMHH B SKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COITTAITLHOM M DTUUECKOM
cdepax AeaTeTbHOCTH YeIIOBeKa

147

O06001IeHYE ¥ cucTeMaTU3alus 3HaHuii. Poib
1 MecTO (PM3HMKH U aCTPOHOMHUU B
COBPEMEHHOW HAYyYHOI KapTHHE MUpa

148

O06o0uieHue u cuctemMatu3anys 3Hanuil. Posp
¢uznyeckoil Teopun B HopMupoOBaHUU
NPEJCTaBICHUN 0 (PU3NYECKON KapTHUHE
MHpa, MECTO (PU3NYECKON KapTUHBI MUpa B
o011eM psily COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX IPEJICTaBICHUN O IPUPOE

149

O000IIIeHNE U CUCTEMATH3AIINS 3HAHUH 110
Teme "Kunemaruka"

150

O000I1IIEHNE U CUCTEMATH3AIINS 3HAHUH 110
Teme "Kunemaruka"

151

O0001IeHre 1 cUcTeEMaTH3aus 3HaHUH 110
teme "JIluHamuka"

152

O0001IeHre 1 cUcTeEMaTH3aus 3HAHNUH 110
teme "Cratnka TBepaoro tema"

153

O060061eHre U cucTeMaTU3alus 3HaHu| 10
TeMe "3aKOHBI COXPaHEHUsI B MEXaHUKE"




154

O06001IeHre U cucTeMaTU3aIys 3HaHUH 110
Teme "OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM
Teopun"

155

O060011eHrEe ¥ cucTeEMaTH3alus 3HaHUH 110
teme "Tepmonunamuka. TenaoBbie MalIMHb"

156

O060011eHre ¥ cucTeMaTH3alus 3HaHUH 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®da3zoBbIe TIepexoan"

157

O000111eH1E U CUCTEMATH3AaIMsl 3HAHUN 110
Teme "DnekTpuueckoe moie"”

158

O06o0mIeHne 1 cucTeMaTU3alys 3HAaHUH 110
teMe "[locTosHHBIN 2neKTpuyecKuii ToK"

159

O06o0muieHne 1 cucTeMaTU3aIys 3HAaHUH 110
teMe "Toku B pa3inyHbIX cpepax”

160

O000IIIeHNE U CUCTEMATHU3AIINS 3HAHUH 110
Teme "MarautHoe moie"

161

PesepubIil ypok. O6006111eHIE 1
cHCTeMaTH3alus 3HaHUH 10 TEME
"DJeKTpOMarHuTHas UHIyKIus"

162

PesepBHelIit ypok. O60011IeHNE 1
cHCTeEMAaTH3aIis 3HaHUH 110 TEME
"Mexannyeckue Konedanus"

163

PesepBHelIit ypok. O6001IeHNE 1
cucTeMaTHU3alus 3HaHUH 10 TeMe
"DneKTpoMarHuTHbIEe Kosebanus"

164

PesepBHrlIit ypok. O6001IeHNE 1
CUcreMarui3anuia 3HAHUHI 10 TEME




"MexaHu4YecKHUe U AIEKTPOMAarHUTHBIC
BOJIHBI"

165

PesepBubIil ypok. O600111IeHIE 1
cucTeMaTus3anus 3Hagui mo teme "Ontuka"

166

PesepBHbIil ypok. O6001eHIE 1
cucTeMaTu3anus 3Haguil no teMe "OCHOBEBI
CTO"

167

PesepBHrlit ypok. O60011eHNE 1
CHCTEeMaTH3alus 3HaHUH 10 TEME
"KopnyckynsipHO-BOJIHOBOM Ayan3m"

168

PesepBHeIi ypok. O000IICHHE 1
cucreMaru3ais 3Hanuii mo teme "dusuka
aroma"

169

PesepBHeIi ypok. O000IICHHE 1
cUCTEMAaTH3anusI 3HaHuH 110 Teme "dusuka
aTOMHOTO sI/Ipa ¥ SJIEMEHTApHBIX YacTHIL"

170

PesepBHelIit ypok. O60011IeHNE 1
cUCTEMAaTH3allMs 3HAHUM 0 TeMe " DIIEMEHTHI
actpou3uxu"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMbBI10 KJIACC

Kon
MpPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON NPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus

JleMOHCTpHpOBaTh Ha IPUMEPaX POJib U MECTO PU3HUKH B (HOPMHUPOBAHHUH
COBPEMEHHOM Hay4YHOH KapTUHBI MUPA, B Pa3BUTUH COBPEMEHHON TEXHUKH
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uTHIBaTh TpaHUIBl NPUMEHEHUS W3YYEHHBIX (PH3MUECKUX MOJETICH:
MaTepuaibHas TOYKa, WHEpLHalbHas CHCTEMa OTcuYéTa, aOCOJIIOTHO
TBEpAOE TEJI0, UJICANbHBINA I'a3; MOJEIM CTPOCHHUS Tra3oB, >KUJKOCTEH U
TBEPABIX TE€J, TOYEUHBIA DSJIEKTPUUECKUN 3apsii — IMpU PELICHUU
buznueckux 3a1a4y

10.3

PacniosnaBath (usnyeckue sBieHUS (TPOLECCh) W OOBSACHATH MX HA
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpHUH
CTPOEHHMSI  BEIIeCTBA U AJIEKTPOJAMHAMUKHM:  pPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABM)KEHHE, CBOOOIHOE MajeHue Tell,
JIBIDKEHUE 10 OKPYKHOCTH, MHEpLMsl, B3aumozeicTeue ter; auddysus,
OpOYHOBCKOE JIBUKEHUE, CTPOCHUE )KUKOCTEH 1 TBEPABIX TEJI, U3MEHEHHE
o0bEMa TeN TMpH HarpeBaHUM (OXJaKICHHWH), TEIUIOBOE pPaBHOBECHE,
UCIIapeHue, KOHJAEHcalus, IUIaBJIEHUE, KPHUCTAJUIM3AlMs, KUIICHHE,
BJIQXKHOCTh BO3/yXa, IOBBIIIEHNE JaBJICHUS raza Ipu €ro HarpeBaHUU B
3aKpBITOM COCYZ€, CBA3b MEXKIy IlapaMeTpaMu COCTOSIHMSI raza B
U30IPOLIECCax; IEKTPU3ALUs TeJl, B3aUMOIEHCTBHE 3apsi/I0B

10.4

OnuceIBaTh MEXaHHUYCCKOC JABHIKCHHC, HCIIOJIb3YA (I)I/I3I/ILIGCKI/IC
BCJIMYMHBI: KOOpAWHATA, IIYyThb, MNCPEMCIHICHUC, CKOPOCTb, YCKOPCHHCE,
Macca Teja, Cuijia, UMITyJIbC TC€jlda, KWHCTUYCCKAs SHCPIrus, NIOTCHIUAaJIbHAaA
OHEPTHUd, MEXaHNYCCKaA pa60Ta, MCXaHUYCCKasA MOITHOCTD, IIPHU OIMUCAHUHN
IMPaBUJIbHO TPAKTOBATH q)HSquCKHﬁ CMBICJT UCITOJIB3YEMBIX BCJIIMYUH, UX
0003HAUCHHS U CAVHUIIbI, HAXOIUTH (I)OpMy'J'H:I, CBA3BIBAOIINUC JAHHYTO
(I)I/I3I/I‘{CCI(YIO BCJIIMYUHY C APYTHUMHU BCINYNHAMU

10.5

OnuceiBaTh U3y4YeHHbIE TEIUIOBbIE CBOMCTBA TEJI U TEIJIOBBIE SIBJICHMS,
UCIOJB3YS (pU3MUECcKHe BETMUUHBIL: JaBJIEHUE ra3a, TeMIepaTypa, CpeIHss
KMHETUYecKass  dJHEeprusi  XaoTHYECKOTo  JBHKEHHMS  MOJIEKYIL,
CpPEIHEKBAJpaTUUHasi CKOPOCTb MOJIEKYJ, KOJMYECTBO  TEIUJIOTHI,
BHYTPEHHS SHEprus, paboTa rasza, KodQQUIHMEHT MOJE3HOTO JEHCTBHS
TEIUIOBOTO IBUTATEIS; TPU OMTUCAHUY IPABUIBHO TPAKTOBATh (PU3MUECKUIA
CMBICJI UCTIOJIb3YEMBIX BEJIMYUH, UX 0003HAYEHUS U €JMHULIbI, HAXOIUTh
(GbopMyIibl, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BEIUYUHY C JIPYTUMU
BEJIMYMHAM




10.6

10.7

OnucelBaThb  M3YyYEHHBIE DJIEKTPUYECKHE CBOICTBA BELIECTBA U
AJIEKTPUUYECKUE SIBJIICHUS (IIPOLIECCHI), UCIIOIb3Ys (PU3NUECKUE BETUUNHBI:
JIIEKTPUYECKUN 3apsf, DJIEKTPUYECKOE II0JIe, HANPsHKEHHOCTH I10JI,
IIOTEHLIMAJ], Ppa3HOCTh IOTCHLUUAIOB; IPU ONMCAHWM IIPABUIBHO
TPAaKTOBaTb  (PU3UYECKUH  CMBICI  HUCIHOJb3YEMBIX  BEJIWYMH, UX
0003HAUCHHS U EAMHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOIINE JTAaHHYIO
(U3NUECKYIO BETUUMHY C IPYTHUMHU BEIIMYMHAMU

AHAIM3UPOBATh  (PU3MYECKHE TPOICCCHl W SIBJICHHS, HCIIONB3YS
(du3UYecKre 3aKOHBI M MPUHIIMIIBL 3aKOH BCEMUpPHOTO TAroTeHus, |, Il u
Il 3akoHbl HprOTOHA, 3aKOH COXpAaHEHUS MEXaHUYECKON DHEPIHH, 3aKOH
COXpPAHCHHSI HMITYJIbCA, MPHHIMII CYIMECPHO3UIMU  CWJI, TPHHIIUII
paBHONPABUS  HMHEPIUAIBHBIX  CHCTEM  OTCU€Ta;  MOJICKYJISIPHO-
KHHETUYCCKYIO TEOPHI0 CTPOCHUS BEIISCTBA, Ta30BBIC 3aKOHBI, CBS3b
CpemHel KHHETHYECKOH SHEPTruu TEIIOBOTO JIBIDKEHUS MOJCKYT C
a0COJIIOTHOM TEMIIepaTypoi, TEPBbIi 3aKOH TEPMOJMHAMHUKH; 3aKOH
COXpaHEHHsI AJIEKTPHUECKOTO 3apsizia, 3akoH KysioHa; mpu 3TOM pasinyaTh
CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €r0 MaTeMaTHUECKOE BBIPAKCHHE H
ycioBus (TpaHUIIbl, 00JIACTH) MPUMEHUMOCTHU

10.8

OOBSICHATD OCHOBHBIC TMPUHIMUIIBI JIEWCTBHS MAIllMH, TPUOOPOB U
TEXHHUUYECKUX YCTPOWCTB; pa3iuyaTh yCJIOBHS UX 0e30MacHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKU3HU

10.9

BremonaaTh OKCIICPUMCHTBI IO HCCJICIOBAHUTIO (1)I/I3I/I‘-I€CKI/IX SIBJICHUN M
IIPOLIECCOB C MCIOJB30BAaHUEM IPSAMBIX U KOCBEHHBIX M3MEPEHMU; IIPH
3ToM (opMmynupoBaTh mnpoOiemy (3agady) M THUIOTE3Y Y4eOHOro
HKCIEPUMEHTA, COOUPaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000pyIOBaHMS,
IPOBOJIUTH ONBIT U (POPMYIUPOBATH BHIBOABI

10.10

Ocy1ecTBIsITh NPsIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYNH;
IIPU 3TOM BBIOMPATh ONTHUMAJIbHBIN COCOO M3MEPEHMS U HCIIOJIb30BATh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3MYECKHUMH BEIUYMHAMH C
WCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHUN; TMpPHU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBAaTh pPE3YJNbTaThl TOJYYCHHOW 3aBUCHMOCTH
($U3UYECKUX BEIMYMH B BUE TaOMUIl W TpaduKOB, AeNaTh BBIBOJIBI 11O
pe3ynbpTaTam UCCIIeIOBAHMS

10.12

10.13

CobumoaTe paBuiia 6€30MacHOro TPyZAa MPHU MPOBEACHUN UCCIICTOBAHUIA
B paMKax y4eOHOTO JKCIEPUMEHTa, Y4eOHO-HCCIEIOBATEIbCKON |
HpOCKTHOfI ACATCIIBHOCTU C UCITIOJB30BAHUEM U3MCPUTCIIBHBIX YCTpOﬁCTB
1 1abopaTopHOTO 000PYIOBAHUS

Pemarp pacu€THble 3ama4Ml C SBHO 3a/JIaHHON (DU3MUECKON MOJETBIO,
UCTIONB3YS (pU3MUecKre 3aKOHBI U TPUHIIUITBI; HA OCHOBE aHATN3a YCIOBUS
3a/1au BBIOUPATh PU3UUYECKYIO MOJIEITb, BBIIECTATh (PU3UYECKUE BEIIMUNHBI
u (GopMyIbl, HEOOXOMUMBIE ISl €€ pelieHUs, MPOBOAUTH PACUYETHl H
OIICHUBATH PEATHLHOCThH MOJYUYEHHOTO 3HAYCHHS (PU3HUECKON BEIIMUHNHBI




10.14

Pemate KaueCTBEHHbIE 3a/1a4uu: BBICTpanBaTh JIOTUYECKH
HENPOTUBOPEUHBYIO IIEMIOYKY PACCYXKJIECHUN C ONOpON Ha H3yueHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SIBJICHUS

10.15

Hcnonp3oBaTh NOpu  peHIeHMH  y4eOHBIX  3aJa4  COBPEMEHHBIE
UHPOPMALIMOHHBIE TEXHOJOTMM JJS TOHCKA, CTPYKTYpUPOBAHMUS,
UHTEpPOpETallud M TPEJICTaBICHUS Y4eOHOH M HAyYHO-TIOMYJSPHOM
uHpOpMaLUY, NOJYYEHHOM M3 pa3iMyYHBIX HCTOUYHUKOB; KPUTHUYECKH
aHAJIM3UPOBATh MOJIy4yaeMyro HH(DOpMaIUIo

10.16

[TpuBoANTE TpUMEpPHl BKIAJa POCCHUUCKUX M 3apYOCKHBIX YUEHBIX-
(U3HUKOB B pa3BUTHE HAYKH, O0BSICHEHHE IPOIIECCOB OKPYKAIOIIETO MUPA,
B Pa3BUTHE TEXHUKU U TEXHOJIOTUI

10.17

10.18

Hcronp30BaTh TEOpETHUECKHIE 3HAHUS 110 (PU3UKE B TIOBCETHEBHOM )KU3HH
s obecniedeHust 0€30MacCHOCTH TMpH  OOpalieHHH ¢ npudopamMu H
TEXHUYECKUMHU YCTPONUCTBAMH, JJISI COXPAHEHHS 3I0POBBSI U COOIIIOICHHS
HOPM 3KOJIOTHYECKOTO TIOBEICHHS B OKPY>KalOIIeH cpere

PaGoTtate B rpymme ¢ BBINOJIHCHUEM Pa3IHMYHBIX COIUAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIIIbI, PAIMOHAIBHO PACIPENENATh 00S3aHHOCTH
" IUIaHUPOBATh ACATCIBHOCTh B HCCTAHAAPTHBLIX CHUTyallUAX, aACKBATHO
OLICHUMBATb BKJIaJ KaXIOro H3 YYAaCTHHKOB TIpPYHIIbI B PCHICHUC
paccMaTpuBaeMoid MPoOIeMbI

11 KIIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

111

11.2

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus

JleMoHCTpHpOBaTh HAa IPUMEPAX POJIb U MECTO GU3UKU B (POpMUPOBAHUH
COBPEMEHHOI HayYHO! KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOM TEXHUKH
U TEXHOJOTHH, B MPAKTUYECKON NEATEIBHOCTH JIIOAEH, LEJIOCTHOCTh U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

Y4uuThIBaTh T'PAHULBI NPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJIENEH:
TOYEUYHBIN JJIEKTPUYECKUN 3apsl, sAepHas MOJEIb aroMa, HYKJIOHHAas
MO/IEJIb aTOMHOT'O Si/ipa MPH pelIeHN: (PU3nIecKux 3a1a4

11.3

Pacno3naBath (Qu3nueckue siBIeHUS (MpoLecchl) U OOBACHATH HUX Ha
OCHOBE 3aKOHOB JIEKTPOJIMHAMUKH U KBAaHTOBOUN (PU3MKU: dJIEKTpUUYECKast
MIPOBOAMMOCTH, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE JEUCTBUS
TOKA, B3aUMOJICHCTBUE MArHUTOB, JJIEKTPOMAarHWTHAas WHIYKIUA,
JIEMICTBHE MarHUTHOT'O 10JI1 HA TPOBOAHMK C TOKOM U JIBUXKYILUICS 3apa,
AIIEKTPOMAarHUTHBIE KoysiebaHuss W BOJIHBI, IPSIMOJIMHEWHOE
pacrpocTpaHeHHe CBeTa, OTpa)KeHHE, NpeloMiIeHHe, HHTepdepeHuus,
TU(pakuus U NOIspU3alus CBeTa, AUCIIEPCUs CBETa, POTOINEKTPUIECKUI




s ekt (poroaddext), cBeToBOE HaBlIeHNE, BOBHUKHOBEHUE TMHEHUATOTO
CIEeKTpa  aroMa  BOJOPOJAa, €CTECTBEHHAas W HMCKYCCTBEHHAsI
PaaroOaKTHBHOCTh

11.4

OnuceIBaTh U3y4ECHHBIC CBOMCTBA BelleCTBa (JIEKTPUIECCKIE, MAaTHUTHBIE,
ONTHYECKUE, DIEKTPHUYSCKYI0 TPOBOJAMMOCTh PA3UYHBIX Cpel) W
AJIGKTPOMArHUTHBIC SBICHHS (TIPOIECCHI), MCTONB3YS (hU3UUECKHe
BEIIMYUHBI:  DJICKTPUUECKUH  3apsl, Cuila TOKa, DJIEKTPUYECKOE
HaIpsDKEHUE, AJICKTPUYECKOE COMPOTUBIICHHE, Pa3HOCTh IOTEHIIMAJIOB,
OJIC, pabora TOKa, MHIYKIIMS MarHUTHOTO IOJs, cujia Amriepa, cuia
JlopeHiia, WHIYKTUBHOCTh KATYIIKH, OJHEPTHsl JJICKTPUUYECKOTO |
MarHUTHOTO TMOJIEH, MEpHoJ M YacToTa KojeOaHWil B KoJeOaTeIbHOM
KOHTYype, 3apsii M CWia TOKa B TIpOLECcCe TapMOHUYECKHX
AJICKTPOMArHUTHBIX KoJeOaHud, (POKYCHOE pacCTOSIHHE W ONTHYECKas
CWJIa JIMH3BI; IPU OMMHMCAHWUU TPABHIHLHO TPAKTOBATh (PH3UUCCKUI CMBICIT
UCIONIb3YEMBIX BENUYMH, HX O0O3HAUeHUs W EAMHHUIIBI; YKa3bIBaTh
dbopMyIbl, CBA3BIBAIOIINE JAHHYIO (U3MYECKYIO BEIUYUHY C JIPYTUMU
BEIIMYMHAMU
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11.6

OnuceiBaTh M3yYEHHBIC KBAHTOBBIC SIBJICHHUS M TPOIECCHI, HCIOJB3Ys
(Gu3HYECKUE BEIUYWHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JUIHHA
BOJIHBI M 4YacTOTa CBETa, DSHEPrUsl M UMIYJIbC (OTOHA, TMEPHOJ
MOJTypaciiajia, JHEPTUsl CBSA3M aTOMHBIX SJIEP; MPH ONMHCAHUU MPABUILHO
TpakToOBaTh  (U3MYECKUH  CMBICI  HCIOJNB3YyeMbIX  BEJIUYUH, UX
0003HaYeHHs M €IMHUIIBI; YKa3bIBaTh (DOPMYJIBI, CBSA3BIBAIOIINE JAHHYIO
bu3NYECKyI0 BEIMUYMHY C JIPYTUMHU BEIMUYMHAMH, BBIYUCIATH 3HAUYCHUE
(hU3UIECKON BETHYUHBI

AHanu3upoBath  (U3MUYECKHE TPOLECChl M SBICHUSA, MHCIOJb3Ys
¢u3nyeckue  3aKOHBI W NPUHUMIBL  3akOH  OMa,  3aKOHBI
MIOCJIEZI0BATENBHOIO U NApaUIEIbHOTO COEAUHEHUS ITPOBOJHUKOB, 3aKOH
[xoyns — JleHma, 3akOH DJEKTPOMarHMTHOW MHAYKIUH, 3aKOH
MPSIMOJIMHEHHOTO PacHpOCTPAHEHUS! CBETA, 3aKOHbI OTPAXKEHUS CBETA,
3aKOHBI NPEJIOMJICHHSI CBETa, YpaBHEHHE DWHIITeHa Ui hoTodddexTa,
3aKOH COXpaHEHHs JHEpPruH, 3aKOH COXPaHEHUS HMITYJbCa, 3aKOH
COXpPaHEHMsI DJIEKTPUYECKOro 3apsAa, 3aKOH COXPAHEHHs MaccOBOTO
qucia, NocTynarsl bopa, 3ak0OH pajMOaKkTUBHOIO pacnaja; MpU ITOM
pa3nuyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHAa, €ro MaTeMaTHYecKoe
BbIpQ)KEHUE U YCJIOBUS (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpeHeHﬂTB HalpaBJICHUE BCKTOpa HWHAYKOWMH MArHuTHOTO  IIOJIA
MMPOBOAHUKA C TOKOM, CHJIBL AMnepa " CHUJIbI HopeHua

11.8

11.9

CTpouTh ¥ ONMHUCHIBATh M300pa)KEHUE, CO3/1aBAEMOE TIJIOCKUM 3€PKaJioM,
TOHKOMW JTUH30U

BBINONHATE KCHEPUMEHTHI 10 MCCIEJOBAHUIO (U3NYECKUX SIBICHUH U
IPOIIECCOB C HCIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX H3MEpEHHIA; MpH
3ToM (QopMmynupoBaTh mpoOiieMy (3ahady) M THUIOTE3Y Y4eOHOTro




HKCIEPUMEHTA, COOUPATh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000pyIOBaHHUS,
MPOBOAUTD ONBIT U (OPMYIUPOBATH BHIBOIBI

11.10

11.11

11.12

11.13

11.14

11.15

11.16

OcymiecTBIATh NPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3HMUECKUX BEIUYHH;
IIPU 3TOM BBIOMpATh ONTHMAJIBHBINA COCO0 M3MEPEHHUsI U HMCIOJIB30BaTh
U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

HccnenoBath 3aBUCUMOCTH (DU3MUECKUX BEJIMYUH C MCIOJIb30BAHHEM
MPSIMBIX U3MEPEHUIT; TPU ITOM KOHCTPYUPOBATh YCTaHOBKY, (PMKCUPOBATh
pe3yNbTaThl TONYYEHHOW 3aBHCUMOCTH (DM3MUYECKUX BEIUYMH B BUJC
Ta0JIUI ¥ TPadUKOB, eTaTh BHIBOIBI IO PE3yJIbTaTaM HCCIICIOBAHUS

ColuroiaTh npaBuIia 6€30IIaCHOrO TPY/A IIPU MPOBEICHUH HCCIICIOBAHUI
B paMKax Y4eOHOro OSKCHEpHMEHTa, Y4eOHO-HCCIEIOBATEIBLCKOH U
HPOEKTHOW JESATEIbHOCTU C UCTIOIb30BAHUEM U3MEPUTEIBHBIX YCTPOHCTB
1 1a00paTOPHOTO 00OPYIOBAHUS

Pemate pacuéTHbie 3amauu ¢ SBHO 3aJaHHON (PU3NYECKOW MOJIETBIO,
UCIONB3YS (pU3MUecKre 3aKOHBI M TPUHIIUIIBI; HA OCHOBE aHAJIN3a YCIOBUS
3aJ1a4M BEIOUpaTh (PU3MUYECKYIO MOJIEIb, BELICTATH (PU3NUECKUE BETHUMHBI
u (opmynbl, HeoOXoauMBIE ISl €€ pelleHus, MPOBOAUTH PACUYETHI U
OIICHUBATh PEATbHOCTh IMOJIYICHHOTO 3HAYCHHSI (PH3UIECKON BEITHUNHBI

Pemars Ka4CCTBCHHBIC 3aJa4du: BBICTPAUBATDb JIOTN4YCCKHU
HCIMIPOTUBOPCUUBYHO LCIIOYUKY paCCY)I(I[eHI/Iﬁ C OHOpOﬁ Ha H3YYCHHBLIC
3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘IGCKI/IC SABJICHUA

Hcnonp3oBaTh MOpu  pemIeHUMH  y4eOHBIX  3aJa4  COBPEMEHHBIE
UHPOPMALIMOHHbIE TEXHOJOIMM JJs TOHMCKa, CTPYKTYpUPOBaHMUS,
UHTEpHpeTallud M TpeJCTaBleHUs] y4eOHOH M Hay4YHO-TOIMYJSPHOI
uHpOpMalMY, MOJYYEHHOM M3 pasiIMYHBIX HMCTOYHHKOB;, KPUTUYECKU
aHaAJTM3UPOBATh MOJTyYyaeMyro HH(pOpMaIUio

OOBSACHATh NPUHUUIBI JACWCTBUS MAIIMH, NPUOOPOB U TEXHUYECKUX

YCTPOMCTB; pa3iuuaTh YCIOBUS HX O€30MacHOr0 WCHOJIb30BAaHUS B
OBCEIHEBHON KU3HHU

11.17

[IpuBoauTh THpUMEpHl BKJIAJAa POCCHUMCKUX M 3apyOekHBIX YUYEHBIX-
(¢U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IPOILIECCOB OKPYKAIOILIETO
MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOTHI

11.18

11.19

Mcnonb30BaTh TEOPETHUECKUE 3HAHUS 110 (PU3HKE B TOBCEAHEBHOM KU3HU
Juist o0ecriedyeHusi Oe30macHOCTH IMpH oOpallleHuu ¢ mnpudbopamu U
TEXHUYECKHMHU YCTPONCTBAMH, JJISI COXPAHEHHS 37I0POBBS U COOITIOICHHS
HOPM KOJIOTHYECKOTO TIOBEICHHS B OKPY>KalOIIeH cpene

PaboraTe B rpymnme ¢ BBIIOJHEHHUEM PA3JIMYHBIX COLUATIBHBIX DPOJICH,
MJIAHUPOBATh PadOTy TPYMIIBI, PAIIMOHATIBHO PACTIPENLISITh 00sI3aHHOCTH
N IUIaHUPOBATh ACATCIBHOCTh B HECTAHAAPTHBIX CHUTYyallUAX, aACKBATHO
OLICHMBATh BKJIaJ] KaXJAO0ro H3 YYaCTHHKOB TpPYIIIbI B PCHICHUC
paccMaTpuBaeMoi IPOOIeMBI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HPOBepﬂeMBIe IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o mnpupoae. HayuHbie mMeTonbl
ITO3HAHUS OKPYXKAaIOILEro Mupa. Pons
JKCIIEPUMEHTa W TEOpUU B MPOLECCE MO3HAHUSA
MPHUPOABL. DKCIEPUMEHT B (PU3HKE

1.2

MonenupoBanne  QuU3HYECKHX ~ SABICHHA U
npoueccoB. Hayunble runoressl. ®usznueckue
3aKOHBI W TeOopuu. ['paHUIBl NPUMEHUMOCTU
¢busznyeckux 3akoHOB. [IpUHIUI COOTBETCTBUSI.
Ponb u wMecto ¢usuku B GOpMUPOBAHUU
COBPEMEHHON HAayyHOM KapTUHBl MHpa, B
MPaKTUYECKON NeATEIbHOCTH JIFOIEH

MEXAHHUKA

2.11

KMHEMATHUKA

Mexannueckoe  aBmkeHHE.  OTHOCHTEIBHOCTH
MEXaHMUYECKOTro JBIKeHHA. CucreMa oOTcyéTa.
Tpaexropus

212

[lepemenienne, CcKOpocTh (CpeAHsisi CKOpOCTb,
MTHOBEHHas CKOPOCTbD) u YCKOpPEHHE
MaTepualbHOM TOYKM, HMX IMPOCKUUU Ha OCHU
cucteMbl koopauHat. CloXKeHUe MepeMenieHul U
CJIOKEHHE CKOPOCTEN

2.1

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSAMOJIMHENHOE JIBUKECHUE. I'paduxu
3aBUCUMOCTH KOOpAMHAT, CKOPOCTH, YCKOPEHUs,
IIyTU U IEPEMEIICHUS MATepUaIbHONM TOYKU OT
BpEMEHU

2.14

CBoOoaHoe magieHre. Y CKopeHue cBOOOTHOTO
nagcHus

2.15

2.1.6

KpuBonuneiinoe JIBUKCHHUE. PaBHOMEpHOE
JBUXCHUEC MaTepI/IaJILHOﬁ TOYKH 10 OKPYKHOCTH.
VYTrIi10Bast CKOPOCTB, JIMHENHAsA CKOpocTh. [leprnoa u
yacroTa. LleHTpocTpeMuTENbHOE YCKOPEHHE

TexHuueckue YCTPOﬁCTBaI CIIMAOMCETP, ABUKCHHC
CHapsAa0B, HETIHBIC U PEMCHHBIC IIEPpCIaAYn




2.2

2.3

2.1.7

[Tpaktuyeckue paboTsl. VM3MepeHne MrHOBEHHOM
ckopoctd. MccrnenoBaHue COOTHOLIEHUS MEXKIY
IIyTAMH, IIPOMCHHBIMU TEJI0M 3a
IIOCJIEZI0BATENbHBIEC PABHBIEC IPOMEXYTKH BPEMEHU
IIPY PABHOYCKOPEHHOM JIBMJKEHUU C HAadaJbHOMN
CKOpPOCTBIO, paBHOW HyNw0. M3ydeHHWe NBUKECHUS
LIapHKa B BA3KOM KUAKOCTHU. M3ydeHue nBrKeHUs
Tea, OpOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

2.2.1

IIpunnun ortHocurenbHOCTH ['amunes. IlepBsiid
3akoH HproroHa. MHepLMaibHbIE CUCTEMBI OTCUETA

2.2.2

2.2.3

Macca Tena. Cuia. HpI/IHI_II/IH CYIICPIIO3UIIUH CHUIT

Bropoii 3akon HeloToHa /17151 MaTepuanbHON TOYKU
B nHepnuansHoi cucreme orcuéra (MCO). Tpernii
3akoH HploTOHA [171s1 MaTepHallbHbIX TOYEK

2.2.4

3aKkoH BCeMHUpPHOTO TAroTeHHs. Cuia TSKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec Tena

2.2.5

2.2.6

Cuna ynpyroctu. 3akoH ['yka

Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHUS
CKOJIbKEHHS U cuiia TpeHus nokosi. Koaddurment
TpeHus. Cuiia COnpoTUBIICHUS NP IBUKEHUH Tea
B )KMJIKOCTHU HJIU Ta3e

2.2.7

[MocTynmarensHOe ©  BpallaTeNbHOE JBIKCHHE
a0COIOTHO TBEPAOrO Tea

2.2.8

2.2.9

2.2.10

MOMEHT CHUJBI OTHOCHUTEIBHO OCH BpaIICHUS.
[Tieyo cunbl. YcmoBusi paBHOBECHS TBEPIOTO Tena
B ICO

TexHuueckue YCTPOﬁCTBaI HNOAIIHUITHHUKH,
ABUIKCHUC UCKYCCTBCHHBIX CIIYTHUKOB

[Ipaktuueckue paboTel. M3ydeHue aBUKEHUS
Opycka Mo HaKJIOHHOW IMJIOCKOCTH MOJ JEHCTBUEM
HECKOJIbKUX cuil. MccnenoBanne 3aBUCUMOCTH CUIT
VIOPYTOCTH, BO3HHUKAIOMIMX B JAePOPMUPYEMOI
MPYXUHE U PE3MHOBOM 00pasIle, OT BETUYMHBI HX
nedopmanuu. MccnenoBanue ycinoBuil paBHOBECHS
TBEPJOTO TEJA, UMEIOIIETO OCh BPAILEHUS

3AKOHbI COXPAHEHNA B MEXAHUKE

2.3.1

NUmnynbc  MarepuasbHOM  TOYKH,  CHCTEMBI
MaTepHAIbHBIX  TOYeK. HMwmmynsc cuibl U
W3MEHEHUE UMITYJIbCA TEJIA

2.3.2

3akoH coxpanenus ummyibsca B MCO. PeaktuBHoe
JIBUKCHHE




2.3.3

Pabora cuiibt

234 MOIIHOCTE CHIBI
935 Kunernueckass »Heprus MaTepUaIbHOM TOYKH.
o Teopemao KMHETUYECKOM DHEPIUU
ITorenumanpHas sHeprus. llorenuansHas sHeprus
236 yhpyro nepopMupoBaHHON HPYKHUHBI.
o [MoTeHumanbHaS SHEPrus Tena BOIM3H
HOBEPXHOCTHU 3eMJIn
[ToreHnuanbHbIE U HENOTEHIUATbHBIE CUIIBL. CBSI3b
937 paboThl HENOTEHIHMAJIBHBIX CHJI C HW3MEHEHHEM
o MEXaHUUYCCKOW HSHEPrud CHCTEMBl TeJl. 3aKOH
COXpaHEHHsI MEXaHUYECKOH SHEPTUH
2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHudyeckne yCTpOMCTBA: JBUKECHUE  PAKET,
h BOJIOMET, KOIIEp, IPYKUHHBIN MUCTOJIET
[IpakTnueckue  pabotel.  W3ydenuwe  cBs3u
5310 CKOpOCTEH  Teln TpH  HEYHpyroMm  yuape.

HccnenoBanue cBsi3U pabOThI CHIIbI C U3BMEHEHUEM
MEXaHUYECKON IHEPTUU Tesa

3.1

MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
OCHOBBI MOJIEKVJISIPHO-KMHETUYECKOU TEOPUH

3.11

OcHoBHbIE ITOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOM TEOpUU. BpOYHOBCKOE IBHIKECHHE.
Huddyzus. Xapakrep JIBUKEHUS u
B3aUMO/ICVCTBUS YaCTHI] BEIIECTBA

3.1.2

3.1.3

3.1.4

Mogenu cTpoeHus ra3zoB, KUIKOCTEN U TBEPIBIX
Tell U OOBICHEHHE CBOMCTB BEI[ECTBA HA OCHOBE
STHUX MOJIEJIeN

Macca  monekyn.  KommuecTBO — BemiecTsa.
[TocTostHHas ABoraapo

TemmoBoe paBHOBecue. Temmeparypa u  eé
m3mepenue. lllkana remneparyp Llenbcus

3.15

3.1.6

3.1.7

Mogens uaeanbHoro raza. OCHOBHOE ypaBHEHHE
MOHGKYJISIpHO-KI/IHeTHLIeCKOfI TeOpI/II/I naACaJIbHOTO
rasza

AOcomoTHas TemrmepaTypa Kak Mepa CpeaHei

KMHETUYECKOM DJHEPIMM TEIUIOBOTO  JBHYKEHUS
yactul rasa. lllkama remneparyp KenbpBuna

VYpaBuenue Kianelipona — MeHaeneeBa. 3akoH
JlanbTOoHA




3.2

3.3

3.1.8

["a30BbI€ 3aKk0HBI. M30mponecchl B UAcanbHOM rasze
C MOCTOSIHHBIM KOJIMYECTBOM BEILECTBA: U30TEPMA,
M30x0pa, n3obapa

3.1.9

3.1.10

TexHuveckue ycTpoiicTBa: TepMOMETP, OapOMETP

[IpakTnueckue paboTel. 3mepenue  macchl
BO3[yXxa B KJIaccHOM komHare. HcciemoBanue
3aBHCHUMOCTH MEXJIy I[apamMeTpamMu COCTOSHUS
pa3peKEeHHOT0 raza

OCHOBbI TEPMOJINMHAMMKU

321

TepmonuHamuueckass — cucreMa.  BHyTpeHHssS
SHEPTUsl TEPMOAMHAMUYECKON CHCTEMBI U CTIOCOOBI
€€ U3MEHEHUS

3.2.2

3.2.3

3.2.4

KonnuectBo Temnorsl u paborta. BHyTrpenHss
SHEPrusl OJHOATOMHOTO UJEAIbHOTO raza

Bunawr TeIUIoNEepelayun: TETUIONPOBOHOCTD,
KOHBEKLHUS, U3JIyYeHHe. TermnoéMKOCTh Tena.
VnaeapHasd TEIOEMKOCTH  BemlecTBa. Pacuér
KOJINUECTBA TEIJIOTHI MPU TEIUIONEpeiaue

IlepBbiii 3akOH TepMoauHaMUKHU. [IpuMeHeHue

IIEPBOT0 3aKOHA TEPMOJUHAMUKHU K U30MPOLIECCAM.
I'paduueckas uHTEpIIpeTalys padoThI rasza

3.25

TeroBele  MammHbl.  [IpuHIUMIBI  AEHCTBHS
TeryIoBbIX MamuH. [IpeoOpa3oBaHusi sHEpPrUuM B
TerIoBbIX MammHax. Koadduiment mone3sHoro
nevictBust (mamee — KIIJ[) TemmoBoit MamiuHBIL.
Huxkn Kapuo u ero KITJ{

3.2.6

Bropoit 3akon Tepmomunamuku. HeoOGpatumocTtb
IIpOLIECCOB B IpupoJe. TeruioBble JBHUraTENH.
DKOJOTHYECKHE MPOOIEMbI TETNIOIHEPTETUKH

3.2.7

3.2.8

TexHuueckue YCTpOMCTBA: JIBUTaTeIlb
BHYTPEHHET0 CropaHusi, ObITOBOW XOJIOAMJIBHUK,
KOHJIULIHOHED

[TpakTuyeckue paboTsl. V3MmepeHue yaenbHOH
TEIJIOEMKOCTH

AT'PETATHBIE COCTOSAHU A BEILIECBA. ®A30BBIE ITEPEXO/IbI

331

3.3.2

[TapooOpazoBanne U KoHAeHcanus. VcnapeHune u
KHATICHWE. YIelbHas TeIuioTa MapooOpa3oBaHMI.
3aBUCHMOCTH TEMIIEPATyphl KUTICHHS OT JIaBJICHUS

AOcomoTHasT M OTHOCUTENIbHAs  BIAXKHOCTh
Bo3ayxa. HacelenHslii map




3.3.3

Teépnoe Temo. Kpucramimyeckue u amopgHbIe
Tesla. AHU30TPONHUS CBOMCTB KpUCTAILIOB. JKukue
KkpucTauibl. COBpEMEHHbBIE MaTepHUaIb

3.34

3.35

[InaBiieHne u KpucTauIM3anus. Y IeJbHas TEIioTa
miasieHus. Cyonumanus

YPaBHCHI/Ie TEIJIOBOro OajzaHca

3.3.6

TexHudyeckue  yCTpoOWCTBa: TUTPOMETP u
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH ITOJIy4EHUS
COBPEMEHHBIX  MaTepuaJoB, B TOM  4YHCIE
HAaHOMATEPHAJIOB, U HAHOTEXHOJIOTUHU

3.3.7

ITpakTueckue paboThl. M3mepeHue BIIaXXHOCTU
BO31yXa

4.1

4.2

SJIEKTPOAMHAMUKA

OJIEKTPOCTATUKA

41.1

412

OnexTpu3anusi Teia. DJEKTpUueckuil 3apsia. [lpa
BHUJA SJICKTPUUCCKHX 3apsaa0B

HpOBO,Z[HI/IKI/I, AUDJICKTPUKHU U IMMOJIYIIPOBOAHUKHU

4.1.3
4.1.4

3aKOH COXpaHEHHsI 3JIEKTPUIECKOTO 3apsiia

B3zaumopeiictBue 3apsaaoB. 3akon Kynona

4.1.5

DneKTpuuecKoe ToJIe. HanpsoxkéHHocThb
ANEKTPUYECKOro noiid. IIpuHumn cynepno3unum.
JIuHMK HaNPsHKEHHOCTH JIEKTPUUECKOTO MOJIs

4.1.6

4.1.7

4.1.8

Pa6ota CHII 3JIEKTPOCTATHYECKOTO ITOJISL.
ITorenmman. Pa3HoCTh MOTEHITHATIOB

[TpoBOJHMKM UM JUAJIEKTPUKU B IOCTOSHHOM
AIIEKTPUUYECKOM noJe. JusnekTpuyueckas
IIPOHUIIAEMOCTh

OnektpoéMkocTs. KoHneHcaTop. D1eKTpoEMKOCTD
IUIOCKOTO KOHJEHCATOpa. DHEprusi 3apspKeHHOIo
KOHJIeHcaTopa

4.1.9

TexHuueckue YCTPOUCTBA: AIEKTPOCKOTI,
JNEKTPOMETP,  DJJCKTPOCTATHYECKas  3allUTa,
3a3eMJICHHE  DJIEKTPONpPUOOPOB,  KOHJAEHCATOp,
KCEPOKC, CTPYHUHBIN IIPUHTED

4.1.10

[IpakTrueckue paboTHL. H3smepenue
IIEKTPOEMKOCTH KOHJEHCATOpa

IIOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX

4.2.1

CPEJIAX

VYcenoBus CYIIECTBOBAHUSA OCTOSHHOTO
anekTpuueckoro Toka. Hcrounwku Ttoka. Cua
TOKa. IIOCTOAIHHBIN TOK




4.2.2

Hanpspkenune. 3akon Oma Ju1s yyacTka Lenu

4.2.3

4.2.4

DJIEKTPUYECKOE COINIPOTHUBJICHHUE. VYnenvbHoe
COINPOTHBIICHUE BEIIECTBA

HOCJ’ICI[OB&TCJII)HOC, napaji€jibHOC, CMCEIIAaHHOC
COCIMHECHUEC ITPOBOIHUKOB

4.2.5

Pabora snmekrpudeckoro Toka. 3akoH Jxoyms —
Jlenna

4.2.6

4.2.7

MOIIHOCTP ANEKTPHUECKOTO TOKA
anekTponaBkymas cuina (manmee — JIJC) wu
BHYTPCHHEE COINPOTHBIICHUE KMCTOYHUKA TOKA.
3akon Oma  jans mONMHOM  (3aMKHYTOM)
anieKkTprueckoi nenu. Kopotkoe 3amMbIkaHue

4.2.8

DJIeKTpOHHAs MPOBOJAMMOCTD TBEPJBIX METAJIJIOB.
3aBUCUMOCTh  COMPOTHUBJICHUS  METAUNIOB  OT
teMiiepaTypbl. CBepXIpOBOAUMOCTh

4.2.9

4.2.10

4211

OnekTtpuueckuii TOK B Bakyyme. CBolicTBa
AIIEKTPOHHBIX ITY4YKOB

[TonynpoBonuuku. CoOCTBEHHass M MpUMECHas
MIPOBOJIUMOCTh TOJYNPOBOAHUKOB. CBOICTBA p-N
nepexoja. [lomynpoBogHUKOBBIE TPUOOPHI

BJICKTpI/I‘leCKI/Iﬁ TOK B QJICKTPOJIUTAX.
BJICKTpOJ'II/ITI/I"ICCKaH JUCConuranus. 3J'IeKTpOJ'II/I3

4.2.12

DneKTpuuecKkuil TOK B razax. CaMOCTOATENbHBIN U
HECAMOCTOSITENIbHBIA pa3psan. Pa3nuusble THIBI
CaMOCTOATENIBHOTO pa3psana. Monuus. [Inazma

4.2.13

TexHHUEeCKHe yCTpOCTBA: aMIIEPMETP, BOJIBTMETP,
peocrar, HCTOYHHUKHN TOKa,
AJIEKTPOHArPEBATENbHBIE npuOopHI,
AJIEKTPOOCBETUTENbHBIE  MPUOOPHI, TEPMOMETP
CONPOTHUBIICHHUS], BAKYYMHBII JUOJ, TEPMUCTOPHI U
(doTope3nucTopsl,  MOJYNPOBOJAHUKOBBIA IO,
rajJbBaHHUKa

11 KIIACC

4.2.14

[IpakTdeckue paboThl. V3yueHue CMENIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wnCcTOYHMKA TOKA M €rO
BHYTpPEHHEro  compotuBieHus.  HabmoneHue
JJIEKTPOJIN3a




Kon
pasaena
4

4.3

Koanposepsiemoro
3J1eMEeHTa

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OJIEKTPOAMMHAMUKA

MAT'HUTHOE ITIOJIE. SJIEKTPOMATI'HUTHASI MHAY KW A

43.1

IlocTossHHEIE MAarHuThbl. BzaumoaerictBue
HOCTOSHHBIX MarHuTOB

4.3.2

4.3.3

43.4

MaruuTtHoe noje. BekTop MarHuTHOW UHYKIIMH.
IIpunnun cyneprno3unuu. JIuHUM MarHUTHOU
AHIYKLWU. Kaptuna  nuHwii MarauTHOU
WHYKIWHU MOJIsI TOCTOSIHHBIX MAarHUTOB

MarnutHoe mose npoBoJHUKa ¢ TOkoM. KapTuna
JUHUH TOJIA AJIMHHOTO MPSIMOTO MPOBOJHHUKA U
3aMKHYTOI'O KOJIbIICBOI'O MPOBOJHHUKA, KATYIIKH C
TokoM. OmneiT  Opcrepa.  BzaumopeiictBue
IMPOBOAHUKOB C TOKOM

Cuna Ammepa, e€ MOJIyNlb U HAIIPaBIICHUE

4.3.5

Cuna JlopeHua, €€ MoOIyib U HallpaBJICHHUE.
JIBukeHue 3apsHKeHHOM 4acTUIbI B OJHOPOTHOM
MarHuTHOM noje. Paborta cunbl Jlopenia

4.3.6
4.3.7

SIBiieHUE PIEKTPOMATHUTHON MHIYKIIMHA

IToTok BCKTOpaA MarHuTHOM HHAYKIIUU

4.3.8

OJC wuHaykuuu. 3aKOH AJIEKTPOMAarHUTHOM
nHaykunn Papanest

4.3.9

4.3.10

BuxpeBoe anexrpuueckoe nose. 9J1C naaykunn
B MPOBOJHUKE, JBHKYLIEMCS MOCTYHAaTEeIbHO B
OJIHOPOJHOM MarHUTHOM I10JI€

IIpaBuio Jlenna

4311

4.3.12
4.3.13

NunyktuBHOCTD. SBNenne camouuaykimuu. J/C
CaMOWHTyKITUT

9Hepr1/151 MAaravMTHOTIO ITOJISI KaTyHIKU C TOKOM

DJIEKTPOMArHuTHOE MOJIe

4.3.14

4.3.15

Texauueckue YCTPOWCTBA: MMOCTOSIHHBIC
MAarHHUTHhI, JIEKTPOMArHUTHI, JIEKTPOJBUTATEND,
YCKOPHUTEIIH 3JIEMEHTaPHBIX JaCTHII,
WHIYKIIMOHHAS MI€Yb

[TpakTuyeckue paboThl. M3ydueHue MarHUTHOTO
10JIs1 KaTyLIKU ¢ TOKoM. MccnenoBanue nerictsus
MOCTOSSHHOTO MAarHuTa Ha pPaMKy C TOKOM.
HccnenoBanue  SBJICHUS  AJIEKTPOMAarHUTHOM

WHIYKITAN

KOJIEBAHMA 1 BOJIHBI




5.1

MEXAHUWYECKHUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.11

5.1.2

KoneobarensHas cucrema. CBoOoHEIE
KoseOaHusl. I"apmonnueckue KoJIeOaHusl.
[Tepuon, yactoTa, amruTyaa u asza KoIeOaHmi

[IpyXuHHBIN MasITHUK. MaremaTruueckuit
MasiTHUK

5.1.3

YpaBHeHue TapMOHUYECKUX KoJieOaHuH.
Kunematnueckoen JAMHAMUYECKOE OINHUCAHHE
K0J1€0aTEeIbHOTO ABMXKEHUS

5.14

IIpeBpamienue 5SHEpruM INpHU TapMOHHYECKUX
Konebanusax. CBs3b aMIUIMTYIBl KOJeOaHUN
MCXOJJHOW BEJIMUYMHBI C aMILTUTYAaMH KojeOaHui
€€ CKOPOCTU U YCKOPEHHUS

5.15

KonebaTenbHblit KOHTYP. CBobOoHbBIE
AJIEKTPOMAarHuTHbIE KOJ€OaHUS B HJ€aIbHOM
K0Je0aTeIbHOM KOHTYpE. AHAIOTHS MEXIY
MEXaHUYECKUMHU u 3JIEKTPOMArHUTHBIMU
konebanusmu. ®opmyna Tomcona

5.16

5.1.7

5.18

3akoH COXpAaHCHUA OHCPIrud B HACAIBHOM
K0J1€0aTeIbHOM KOHTYpE

BBIHY)KﬂeHHLIe MCEXaHHYCCKHEC KoJIeOaHusI.
Pe3onanc. Pe3onancHas KpuBas. BBIHY)K,[[CHHBIG
QJICKTPOMArHUTHBIC KoJIeOaHMSI.

IlepemeHHBII TOK. CuHyconanbHbIN
[IEPEMEHHBIN TOK.

5.19

MOHIHOCTI) nepeMeHHoro TOKa. AMHJ’II/IT}’I[HOC nu
JICUCTBYIOIIEE  3HAYEHUWE CWJIbl TOKa M
HaprDKCHI/Iﬂ

5.1.10

Tpancpopmarop. IlpousBoxacTBo, mnepenada U
norpebdieHue IIEKTPUYECKOMN JHEPTHUH.
OKOJIOTUYECKNE PHUCKH TIpU  MPOU3BOJICTBE
ANEKTPUYECKOMN DHEPIUH. KynbTypa
HCITOJIb30BaHUS 3JEKTPOIHEPT U B
[TIOBCEIHEBHOM KU3HU

5.1.11

5.1.12

TexHuueckue yCTpoicTBa: ceifcmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIepesad

IIpakTrueckue paboThI. Hccnenoanue
3aBUCHUMOCTH TepHoJia MajbIX KoJeObaHuil rpy3a
Ha HUTU OT JUIMHBI HUTH M Macchl Ipy3a.
HccnenoBanne INEPEMEHHOIO TOKa B LEMH U3
MIOCJIEZI0BATENBHO COCIMHEHHBIX KOHIEHCATOPA,
KATyIIKH U PE3UCTOpa




5.2

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

521

5.2.2

5.2.3

Mexanuueckue BOJIHBI, YCIOBUS
pacnpocTpaHEHHUs!. [lepuon. Ckopoctb
pacnpocTpaHeHus U JjinHa BOJIHBL. [lomepeunsie
Y TIPOJI0JIbHBIE BOJHBI

Hutepdepennus u U pakiys

MEXaHUYECKUX BOJH

3Byk. CxkopocTh 3BykKa. ['poMKOCTh 3ByKa.
BricoTa Tona. TemOp 3ByKa

524

ONEeKTPOMAarHUTHBIE BOJIHBIL. Y CJIOBUS U3JIy4EHUS
3JIEKTPOMArHUTHBIX BOJIH. B3anmHuas
opueHranuss BektopoB E, B wmw v B
AJIEKTPOMAarHUTHOM BOJIHE B BAKyyMe

525

CBoiicTBa 3JIEKTPOMATrHUTHBIX BOJIH: OTPAXKEHUE,
IIPEJIOMJIEHUE, nojsipuzanus,  IUQpaKIus,
uHTepdepenusa. CKOpOCTb 3IEKTPOMArHUTHBIX
BOJIH

5.2.6

5.2.7

[[Tkana >MeKTPOMArHUTHBIX BOJH. lIpuMmeHeHue
AJIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

[lpuHIMIBI ~ paguOCBSI3U U TEICBUACHMUS.
Panuonokanus. 31€eKTpOMarHuTHOE 3arpsi3HEHNE
OKPY’KaIOIIEeH cpebl

5.2.8

TexHuueckue YCTPOMCTBA: MY3BbIKaJIbHbIE
UHCTPYMEHTBI, YJIBTPa3ByKOBas IUAarHOCTHKA B
TEXHUKE U MEIMLMHE, pajxap, paavuolpUEMHIUK,
TeJIeBU30D, aHTeHHa, TenedoH, CBU-neun

5.3

5.3.1

5.3.2

OIITUKA
[TpsMonuHeiHOE pacnpocTpaHEHUE CBeTa B
oxHopoHOu cpene. JIyu cBera
OTtpakeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoenne n300pa’keHHii B TUIOCKOM 3epKalie

533

5.34

5.35

[Ipenomnenne cBera. 3aKOHBI IPEIOMIICHUS
cBeTa. AOCOJIOTHBIN MOKa3aTeab NPeIoMIICHHS

ITonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHbli
YTOJI ITOJIHOTO BHYTPEHHETO OTPAXKEHUS
Hucnepcust cera. CioxHbIH cocTaB 0enoro
cBerta. [lBer

5.3.6

Cobwuparorue U pacceMBaroIIne JUH3BI. TOHKas
nuH3a. POKYCHOE pacCTOSIHUE U ONITUYECKas cuila
TOHKOM JuH3bl. [locTpoeHue u3zo0paxeHuil B
cOOMparomMX M  pacCeMBAIOIIMX  JIMH3aX.




@opMyIia TOHKOM JTUH3BL. Y BEJINYEHUE, 1aBAEMOE
JIUH301

537 [Ipenensl  TPUMEHUMOCTH  I€OMETPUUYECKOMN

ONTUKU
HNuTtepdepennus CBeTa. Korepentnsie
538 MCTOYHUKU. Y CIIOBHS HAOIIO/IEHUSI MAKCUMYMOB
h U MUHUMYMOB B HMHTEP(PEPEHIMOHHOW KapTHHE

OT ABYX CI/IH(1)3,3HBIX KOI¢pCHTHBIX UCTOYHUKOB

Hudpaxkus csera. udpakuuonnas pemérka.
YcnoBue HaONMIOIEHUS TJIABHBIX MaKCUMYMOB
IpU MaJeHUd MOHOXPOMATHYECKOTO0 CBETa Ha
TUGPaKIUOHHYIO PEIIETKY

5.3.10 [Tonstpusarus cBera

5.3.9

TexHudyeckne  yCTpOWCTBA:  O4YKHM,  JIyIIa,
5311 ¢doroanmapar, IIPOCKIIMOHHBIN ammapar,

MHUKPOCKOII, TEJECKON, BOJIOKOHHAs OITHKA,
TU(PaKIMOHHAS PEHIETKA, TIOISIPOU]]

[TpakTueckue paboTel. M3mepeHnue mokaszaTens

5312 TIPETOMIICHHSI. HccnenoBanue CBOWCTB
h u300paxkeHuit B JmMH3aX.  HaGumomeHue

JIACIIEPCUU CBETA
BJIEMEHTHI CITIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

I'pannns IIPUMEHUMOCTH KJIACCUYECKON
MEXaHUKH. ITocTynaTel TEOPUHU
6.1 OTHOCHUTEJIBHOCTU: WHBApPUAHTHOCTb  MOJIYJIA

CKOpPOCTH  CB€Ta B  BaKyyme, IPUHLMI
OTHOCUTEJILHOCTA DHUHIIITEHHA

6.2 OTHOCHTEILHOCTh OOAHOBPEMCHHOCTH.

3aMe,Z[JIeHI/Ie BPEMCHHU U COKpALICHUC AJIMHbI

6.3 DHeprust ¥ UMIyJILC CBOOOTHON YaCTHUIIBI
CBsi3b  MacCchl C DHEpPrueii W HMIYJIbCOM

6.4 CBOOOIHOMN YaCTHUIIBI. DHEPTHUS MTOKOSI CBOOOTHOM
YaCTHUIIBI

7.1

KBAHTOBAS ®U3NKA
BJIEMEHTEI KBAHTOBOI OIITUKH

®otonsl. dDopmyna IlnaHka cBsI3M >SHEPruun
7.11 ¢doToHAa ¢ ero 4yacToTod. DHEpPrus M HUMILYJIbC
dotona

OtkpeiTHe U wuccienoBanue  (Gorodddekra.

7.1.2
Omeiter A.I'. Ctonerosa. 3akonsl pororddexra




7.2

7.3

7.1.3

VYpaBHenue DOifHmreriHa s poTorddexTa.
«Kpacnas rpanuma» ¢potodddexra

7.14
7.15

Hasnenue ceera. OnbiTel [1.H. Jlebenena

XUMHAYECKOE IEUCTBUE CBETA

7.1.6

TexHuuecKue yCTpOICTBA: (boTo37IeMEHT,
dboTogaTuuk, CoTHEUHAsE OaTapesi, CBETOANO]]

CTPOEHUME ATOMA

7.2.1

Monens aroma Tomcona. OnbiTel Pesepdopna
10 UCCJIEI0BAaHUIO CTPOEHUS aToMa.
[TnanerapHast MOoJielib aTOMa

7.2.2

IToctynatel bopa. M3nydeHue u norioieHue
(OTOHOB TpH TMEpexojie aToMa C OJHOTO YPOBHS
sHeprun Ha Apyrou. Bumwl cmektpoB. Crextp
YPOBHEW dHEPTrUH aTOMa BOAOpPOAA

7.2.3

7.24

7.2.5

BosiHoBBIE cBOMCTBA yacTull. BonHel ne bpoitns.
KopnyckyisipHO-BOJIHOBOM Jyallu3M.
Judpaxuus 31eKTPOHOB Ha KpUCTaJLIax
CHoHTaHHOE U BBIHYXJEHHOE  M3JIy4Y€HUE.
YCTpoiicTBO M IPUHLIKI pabOTHI Jlazepa
TexHuueckne  yCTpOMCTBa: CIIEKTPaJIbHBII
aHanmu3  (CHEeKTPOCKOM), Jiaep, KBAaHTOBBIN
KOMIIBIOTED

7.2.6

[TpakTiueckue paboTHI. Habmonenune
JIMHENYaToro CreKkTpa

ATOMHOE APO

7.3.1

Meronsl HaOJII0/IEHUS U PErucTpanuu
JJIEMEHTAPHBIX YaCTHUIL

7.3.2

OTKpbITHE PaIHOaKTUBHOCTH. OnbITHI
Pesepdopna mo  ompeneneHuro  cocraBa
paanoakTUBHOrO M3iaydeHus. CpoiicTBa anbda-,
Oera-, raMMa-u3JIyqdeHHsI. Biausaune
PaOaKTUBHOCTH Ha )KUBBIE OPTAaHU3MBI

7.3.3

7.3.4

7.3.5

OTkpbITHE TPOTOHA M HeWTpoHa. HykiloHHas
Mozenb siapa [eiizenOepra — MBanenko. 3apsia
sapa. MaccoBoe unciio sjapa. M3otomnsl
Anbda-pacniaf. DIEKTPOHHBIH M TMO3UTPOHHBIH
Oera-pacma. [Namma-uznydenue. 3aKkoH
PaIMOaKTUBHOTO pacmaia

DHeprusi CBsI3U HYKJIOHOB B sipe. SAepHbIe CUJIBI.
JedexT macchl siapa

7.3.6

SAnepubie peakuuu. JleneHue u CUHTE3 Azep




7.3.7

Snepusiii  peaktop. TepmosimepHBI  CHHTES.
ITpoGaembl 1 NepCIEKTUBBI A1EPHON SJHEPTEeTUKH.
DKOJIOTMYECKHE aCIEKTHI sIIEPHON YHEPTEeTUKU

7.3.8

7.3.9

7.3.10

OnemeHTapHble YacTUlbl. OTKPHITHE TIO3UTPOHA.
OyHAaMEHTAJIbHBIE B3AUMOAECHCTBUS
TexHuueckue yCTpOWCTBA: IO3UMETpP, Kamepa
Bunbcona, saepHslii peakTop, aToMHas bom0a

[Mpaktuyeckue paboTel. MccnemoBanue TPEKOB
qgacTHI] (10 TOTOBBIM (hoTOrpadusim)

8.1

OJIEMEHTBI ACTPOOU3NKU

Bun 3B&3nHoro Heba. Co3Besnus, spKUe 3BE3IBI,
IUIAHETHI, UX BUJIUMOE JBHIKEHUE

8.2

Conneynas cucreMa. [lnanersl 3eMHON TpyMIIbI.
IInmaneTeI-TUTAaHTEI U WX CIIYTHUKH, KapJIMKOBBIC
11a"eTsl. Manble Tesna COJIHEYHON CUCTEMBI

8.3

8.4

Conane, gorocdepa u armoctepa. CoHeuHas
AKTUBHOCTH

Uctounuk sneprun CosiHiia v 3BE311

8.5

8.6

3BE3/1bI, UX OCHOBHBIE XapaKTEPHUCTHKHU: Macca,
CBETUMOCTb, paauyc, TeMIeparypa, nx
B3aMMOCBs3b. /[narpaMma «CneKTpajbHbIN Ki1acc
— CBETUMOCTB). 3BE3 b1 rJIaBHOM
MMOCJEIOBATEILHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTDY TS 3BE3/1 rJIaBHOM
IMOCJIEIOBATCILHOCTH

Buytpennee ctpoenue 38€31. CoBpeMEHHbBIE
MPEACTABICHUS O MPOUCXOXKACHUU M SBOJIIOLUHU
CounHiia 1 38€31. DTallbl )KU3HU 3BE3]

8.7

Mneunslii [yt — Hama [Nanaktuka. CiupanbHast
cTpykTypa lamakTukm, pacnpeneneHue 3BE3N,
ra3a u nslau. [lonoxenue u neuxenue CosHua B
l"anakTuke. ITnockas 51 cepuueckas
noacucTemsl ['ajlakTuku

8.8

Tunbl ranakTuk. PaguorasiakTMKW W KBa3aphl.
UeEpHbie abIphI B iApax rajlakTUK

8.9

Bcenennas. Pacmupenue Bceenennoil. 3akoH
Xab6na. Pazberanme ramaktuk. Bospact wu
paguyc Bcenennoii, Teopust bonsimoro B3peiBa.
Mogens «ropsiueit  Bcenennoit». PenukToBoe
U3ITy4YEeHUE




MacurrabHast CTpYKTypa Bcenennoi.
8.10 Meraranaktuka.  Hepeménnbie  mpoOsemsl
aCTPOHOMUU



IMPOBEPAEMBIE HA ETD 11O PU3UKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon

NpoBepsieMoro
TpeOoBaHUSA

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHON NPOrPAMMBbI CPeIHEro
001ero ooOpazoBaHus

1

CdopMupoBaHHOCTh YMEHHI pPACIO3HABATh (DU3MUCCKHUE SIBICHUS

(npoueccm) 1 OOBICHITH UX Ha OCHOBE HN3YUYCHHBIX 3aKOHOB

BJIaIIeHI/Ie OCHOBOIIOJIararomuMn q)HBI/IIIeCKI/IMI/I IIOHATUAMU H

BCJIIMYMHAMHU, XapPaKTCPU3YHOIIUMU (1)I/ISI/I‘IGCKI/IG IpoueCChl

CdopMupoBaHHOCTh yMEHUW NPUMEHATH 3aKOHBI KJIACCHUYECKOM
MEXaHUKH,  MOJIEKYJISpPHOH  (U3MKH W TCPMOJUHAMUKH,
AJIEKTPOJMHAMUKH, KBAHTOBOW (DM3WKH JJIs aHATN3a U O0BSICHEHUS
SIBIICHUH MUKpPOMHpA, MAKPOMHpA U METamHpa, pa3inyaTh YCIOBUS
(rpaHuIIbl, 00JaCTH) TPUMEHUMOCTH (PH3NYECKUX 3aKOHOB, TOHUMATh
BCeoOIUi xapakTep GpyHIaMEHTaIbHBIX 3aKOHOB U OTPAHUYCHHOCTh
WCIIOJIb30BAaHUsI YACTHBIX 3aKOHOB; AaHAIM3HPOBATH (PUINUCCKUE
MPOIECChI, WCIOJB3yS  OCHOBHBIC  TIOJIOKEHHUS, 3aKOHBI U

3aKOHOMEPHOCTHU

ChopMHpPOBAaHHOCTh, YMEHHUS Pa3jINYaTh YCIOBUS MNPUMEHHUMOCTH

Mojieniel pU3nYecKuX TN U MPOIECCOB (SBICHHI)

ChopMupOBaHHOCTh YMEHMs peliaTh pacu€THbIE 3aJaud C SIBHO
3aJJaHHOM M HESIBHO 3aJJaHHOM (PU3MUECKON MOJENbIO: HA OCHOBaHUU
aHaJgn3a YCJIOBHS BBIOMpPATh (PU3MUECKHE MOJIETH, OTBEYAOIIHE
TpeOOoBaHUAM 3a/1a4u, IIPUMEHSATH (bopMyIbI, 3aKOHBI,
3aKOHOMEPHOCTH W  TOCTyJaThl  (U3MYECKUX TEOpUd  mpu
UCIIOJIb30BaHUM  MAaTEMaTHYECKMX METOJOB  pELIEHUs  3ajad,
MPOBOAWTh pacy€Tbl Ha OCHOBAaHMUM HMEIOLIUXCS  JAaHHBIX,
aHAIM3UPOBATh PE3YJbTAaThl U KOPPEKTUPOBATH METOMAbl PEIICHHUS C

Y4€TOM IOITYYEHHBIX PE3YJIbTaTOB

Pemate xauecTBeHHBIE 3a7a4M, TPeOyIONIEe TPUMEHEHHUS 3HAHUH U3
pa3HBbIX pa3leNoB IIKOJIBHOTO Kypca (U3MKH, a TaK)KE WHTErparuu
3HAHUM W3 JPYrux MOPeIMETOB €CTECTBEHHOHAy4YHOro LHKIA:
BBICTpAWBaTh JIOTUYECKYIO IIEMOYKY PACCYKICHUHM C OMOpOM Ha

HN3YUCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U (1)I/IBI/I‘I€CKI/Ie SABJICHUS




Brnagenue  OCHOBHBIMHM ~ METOJAMHM  HAy4YHOrO  IO3HAHMUS,
UCTIONBb3yeMbIMU B (U3UKE: MPOBOAUTH MpPSIMbIE M KOCBEHHBIC
u3MepeHus: (U3MUYECKUX BEIMYMH, BbIOMpas ONTUMAJbHBIA CIIOCOO
WU3MEPEHMS U UCIIOJIb3YsI U3BECTHBIE METO/IbI OIIEHKH MOIPEIHOCTEH
U3MEPEeHUH, IPOBOJUTH HCCIEIOBAHKUE 3aBHUCUMOCTEH (pru3mueckux
BEIMYMH C HCIOJB30BAHUEM TMPSAMBIX HM3MEPEHHN, OOBICHATH
MOJIyYEHHBIE PE3YJIbTATHI, UCIOJNIBb3YS (PU3MUECKHE TEOPUH, 3aKOHBI 1
MOHSTHSL, U IeJIaTh BHIBOJIBI; COOJIIOIaTh MpaBuiia 0€30MacHOro TpyAa
IIPY [IPOBEJICHUH UCCIIEI0BAaHUI B paMKax yueOHOTro SKCIIEpUMEHTA U
y4€0HO-UCCIIEI0BATENBCKON  JIEATEIbHOCTH C  HMCIOJIb30BAaHUEM
nu(GPOBBIX  U3MEPHUTENBHBIX  YCTPOMCTB U J1a00OpaTOpHOTO

o0opynoBaHus

CdopMupoBaHHOCTb YMEHHMH  aHAIM3UPOBATh M OLEHUBATh
MOCJICICTBHSL  OBITOBOM M MPOU3BOJICTBEHHOW  JCATEIBHOCTH
YeNIOBEKa, CBSI3aHHOW C (U3NYSCKUMHU MPOIECcCaMHu, C TO3UIHM
AKOJIOTUYECKON O€30MacHOCTH; MPEACTABICHHH O paliOHAIbHOM
MPUPOJONOIB30BAHUHN, a TakXKe Ppa3yMHOM  HCHOJb30BaHUMU
JOCTMKCHUN HAyKW W TEXHOJIOTMWA JUISl JAJIBHEHIIEro pa3BUTHS

YeJIOBEUECKOT0 001I1ecTBa

10

OBnazneHue pa3auMYHbBIMM crocobamu paboTel ¢  uH(popMaluei
(Gu3NYECKOT0 COJEp’KaHUs C HCIIOJIb30BAHHEM COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH; pa3BUTHE YMEHUI KPHUTUYECKOTO

aHaJIn3a U OLUCHKU JOCTOBCPHOCTU nonyqaeMoﬁ I/IH(l)OpMaI_II/II/I

CdopMupoBaHHOCTH YMEHUH MPUMEHSITh OCHOBOIOJAraoIUe
aCTPOHOMHUYECKUE IIOHATUS, TEOPUM M 3aKOHBI JUI aHaIu3a U
00BsSICHEHUST (PU3UIECKUX TPOIIECCOB, MPOUCXOAIINX Ha 3BE3/aX, B
3BE3AHBIX CHUCTEMAaX, B MEXIAJIAKTUYECKON Cpene; JIBUKEHUS

HeOECHBIX TEJI, DBOJIOLIMH 3BE311 1 Beenennoi




INEPEYEHDb 2JIEMEHTOB COILEPKAHUA, IIPOBEPAEMBIX HA EI'D 110 ®U3UKE

Kon Kon
pa3aeJia/TeMbl 3JIeMeHTa
1

11

111

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

MEXAHHWKA
KMHEMATHKA

MexaHU4ecKoe OBHIKCHHE. OTHOCHUTENHLHOCTh MEXaHUYECKOTO JABHXKXCHU.

Cucrema orcuéra

1.1.2

MarepuaibHas TOUKA.

TpaeKTOpHA

Eé& pammyc-BeKkTop:
7(t)=(x(e) ¥(r) =(2)),

TpaeKTOopII,

IepeMelleHe: :}
AF =F(t))—7(t) =Ty =7, = *
= (Ar, Ay, A2),

Iy TE.

CIoKeHIIe TIepeMeIeHHi:

A =0y + A7,

1.1.3

CkopocTh MaTepuanbHOW TOUKHU:




Ar
At

=jy'= [UI.UT.U__].

L= ;

Ar—0

Ax ,
v o=— =X, aHaJuoru4Ho v =y, v.=Z,.
At :
CnozxeHlle ckopocTeil: o, =0, + 0, .
Brruucnenue NEepeMCUICHHUA U ITYTU MaTepHaJ'ILHofI TOYKHU IIpH

MPSIMOJIMHEHHOM JIBUXKCHHUHU BIOJb OCH X 10 IrpaduKy 3aBUCUMOCTH Vx(t)

. _ AD .,
VCKOpeHHe MaTepHaIbHoOil Touki: 4 = —| =0, =(a,.a,.a_).
AL |y -
114
Au R . -
a =—= =(u,),". aganormyso a, =(v, ), a.=(v.)’
At i ' T
PaBHOMepHoe HpHMOHHHeﬁHOC JBHKXCHHUC:
x(t) = xg + Vyut
115

Uy (t) — vg, = const

1.1.6 PaBHOYCKOpEHHOE TIPSIMOJIMHEWHOE ABUKEHUE:




x(t)=x,+u, t+ Ja

v (t)=u, +at

a,. = const
ol ]
U;x - L'l.l-‘x = 2Hx [IJ _"{'-1]

L =
HPII ABILKESHINI B OJTHOM HAIIPABIICHII IIVIE S = S

k2

CBoOoaHoe majieHre. Y CKOpeHHe CBOOOTHOTO TaICHHS.

Vi 1
* = 0
lg
Vo a
[0 Xo ‘F

JIBUXKEHUE Tela, OpOLIEHHOT O MO/ YIIIOM 0 K TOPU30HTY:
1.1.7
[.r(t} =X, t Uyt =2 tUycosa-f

2 )

¥ .
\[}'{f}=}'c,+ﬂc,3.f+gJT=J',:,+Uc,51ﬂﬂ.-f—%

v (t)=u, =v,cosa

v.(t)=v,, + g 1=v,sino— g

g.=0
g, =—g =const




KpuBonuneiiHoe nBuxeHue. [[BrHKeHne MaTepruaibHOM TOUKH 110 OKPY>KHOCTH.
VYrioBas v IMHEWHAsE CKOPOCTh TOUKHU:

v = wR

HpI/I pPaBHOMCPHOM ABHIKXCHUU TOYKH 11O OKPYKHOCTHU

1.1.8 o

=—=2
w T v

. HeHTpOCTpeMI/ITCJ'IBHOG YCKOPEHUEC TOYKH:

QAye =?= w?R

. [lomHOE yCKOpEHHE MaTEepUaIbHOU TOYKH

1.1.9 TBépmoe Teno. IlocTynarensHoe U BpalaTesIbHOE JBUKEHUE TBEPAOTO Tella
1.2 JMUHAMUKA
191 Nuepuumaneubie cucreMbl otcuéra. IlepBbii 3akoH Herotona. IIpuHnmn
OTHOCHUTENBHOCTH [ anmuest
Macca tena. IIIOTHOCTE BeliecTBa:
1.2.2 =
2. P=7

1.2.3 Cuna. [TpuHIUT CYTIEPIIO3UITMH CHJT:




- - -

FpaBHOAeﬁCTB = Fl + F2+- -

Bropoii 3akon HeroTona: ajist matepuanbHoit Touku B UCO

-
>

F1 = ma,q

1.2.4 Ap = FAt

pu
F = const
-8
FIE FEI

125 Tpertnii 3akoH HpIOTOHA 1151 MaTEpUATIBHBIX TOYEK:

Fip = —F3;

3akoH BCCMUPHOT'O TATOTCHUA: CUJIbI ITPUTAKCHUA MCKAY TOUYCUHBIMU MaCCaMU

paBHBI
mim;

F=¢
126 R?

Cuna Tsoxectu. LleHTp TsKecTH Tena. 3aBUCUMOCTD CHJTBI TSKECTH OT BBICOTHI h

HaJ MOBCPXHOCTHIO IIJIAHETHI PAANyCOM RO:




GMm

" Ry +hy?
Cuna ynpyroctu. 3akoH ['yka:
1.2.7 F, = —kx
Cuia Tpenusi. Cyxoe TpeHue.
Cuiia TpeHus CKOJIbKEHUSI:
Fp = uN
1.2.8
Cuiia TpeHust TTOKOSI:
Ep, < uN
Koaddurment tpenns
[aBienue:
F
1.2.9 p= ?L
1.3 CTATHUKA
1.3.1 “

&l




MOMEHT CHJIBI OTHOCUTEIBHO OCH BpalICHUA:

M| = FI, rae | — muiedo cubl

N

F

OTHOCHUTEJIBHO OCH, Npoxoadieil uepe3 Touky O NepHeHIuKYISIPHO PUCYHKY

1.3.2

LenTp macc Tena. LleHTp Macc cucTeMbl MaTEPUATBHBIX TOUEK:

myr; + myry+...
my + m2+. .

T,

B ogHopoaHOM mone TskecTH
(g = const)

HEHTP MacCC TCJIa COBIIAAACT C €ro HCHTPOM TAKCCTH

133

1.34

135

VYcnoBus paBHoBecus TBEpaoro tena B UCO:
[M,+M,+...=0
1?‘1 +F,+...=0

3akoH [lackans
JlaBrienue B )KUJIKOCTH, Tokoseics B UCO:

p =Dpo+ pgh

1.3.6

3akoH Apxumena:




N
N

FApx = _PBbITeCH

€CIIH TEJO U KUJIKOCTh nokosrcs B UCO, To

FApx = ngBbITeCH

VYcioBue miaBaHus TEN

1.4

3AKOHBI COXPAHEHUA B MEXAHUKE

14.1

NMnynbsc MmaTepuasbHOM TOUKHU:

p=mv

NmMnynsc cuctemsl Tei:
1.4.2 p = p1 + p2+ -

3aKOH U3MEHEHUS U COXPaHEHUST UMITYJIbCA:

B ICO

Ap = A(pl + p2+' . ) = FlBHELLIHAt + FZBHeLLIHAt-l_' -
143 B MCO , ecnin
Ap = A(py +pp+...) =0
, €CIIN

- -

FlBHeulH + FZBHemH+- ..=0




PeakxtuBHOEC JBHWXKCHUEC

F
‘£<x‘

PaboTta critel Ha MajIoM MNEPEMCIICHUN :

144

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

<(E.

—

()]
MonIHOCTE CHIIBL:

€CJIN 3a BpeMs
145 At

pa60Ta CHUJIBI U3BMCHACTCA HAa , TO MOIIIHOCTH CHIJIbI

Ad
P=— =F-p-cosn

Al

1.4.6




Kunernueckast sHEprust MaTeprUaIbHON TOUYKHU:

mv 1%
EKHH =5 By

2 2m

2 2

3aK0OH M3MCHCHUS KHHCTUYCCKOU SHEPTHUU CUCTEMbI MAaTCPUAJIbHBIX TOYCK: B

NCO AEkun = Al + A2 + ...

ITorennmanpHas OHCPI'UA:

JJIA ITIOTCHIIUAJIBHBIX CUJI

A12 = E1n0TeHu - EZHOTeHu_: AEHOTeHL[

ITorennmanpHas OHCPIusa MaTepHaHBHOﬁ TOYKHU B OAHOPOIAHOM II0JIC TAXKCCTH:

EHOTeHu = mgh

1.4.7
[ToTenunanpHas 3HEprus ynpyro 1eGopMHUpoOBaHHOIO TeNa:
g kx?
MOTeHI, — 2
3aKOH U3MEHEHUS U COXPaHEHUSI MEXaHUYECKON YHEPTUU:
Euex = Exsm * Enorer
1.4.8

B IICO AE,ex = Agcex HETIOTEHIL CHI
B IICO AE,.x = 0. eClI Azcex renorenm. cux = 0




1.5

MEXAHUWYECKUE KOJIEFAHUMA 1 BOJIHBI

'apmonnueckue KoyebaHusi MaTepualbHOW TOYKW. AMmmuTyna u  (dasa
kojeOanuil. KunemaTtnueckoe onucaHue:

a(7) = Asin| @t +o, )

b, ()=,

ald=(v,),=—ax(d) =a +o'x=0,
I7Ie X - CMCIIICHHUE U3 PAaBHOBECHSL.

I[I/IHaMI/I‘leCKOG OIINCaHHUC:

ma, = —kx,
rae
k = mw?
151
. JTO 3HAYHT, YTO
F, = —kx.
DHepreTuyecKkoe onrcaHue (3aKOH COXpaHEHHUsI MEXaHUYECKOM SHEPTUN):
3 3 ol 3
mut kT omwr . kA4
- —|- = = =
2 2 2 2
CBH3B aMHJ'H/ITYJII)I KOJ'Ie6aHI/II71 CMCUICHU S MaTepHaIII:HOﬁ TOYKH C aMHJ'II/ITYJIaMI/I
KojeOaHuit €€ CKOPOCTH U YCKOPEHHUS:
2
Upe =04, @ =04
15.2

[Tepron u yacToTa KoIeOaHMIA:




2.1

T=

.
|5

I
2 | =

[Tepron manbix CBOOOIHBIX KOJEOAHUN MATEMATUYECKOTO MAsITHHUKA:

T=2?[\/I
g

[epron cBOOOTHBIX KOJIEOaHUI IPY>KUHHOTO MasiTHUKA!

m
T=2m, |—
ke
153 Brmyxnennsie konebanus. Pezonanc. Pesonancuas kpuBast
[Tomepeunsle u MpoAOIbHBIE BONHBL. CKOPOCTH PAaCIpOCTPAaHEHHS W JJIUHA
BOJIHBI:
v
A=vl =—
154 v
WnTepdepennys u audpaxiyst BOIH
155 3Byk. CKOpOCTb 3ByKa
MOJIEKVJISAPHAS ®U3UKA. TEPMOAMHAMUKA
MOJIEKVJISIPHAS ®U3UKA
Mogenu  cTpoeHMsT Tra3oB, JKHAKOCTeW W TBEpABIX Ten.  IlycTh
211 TEPMOJMHAMHYECKass CUCTeMa (TeN0) COCTOUT U3 N OJUHAKOBBIX MOJEKYIL.

Torna KOJIMYECTBO BEIIECTBA




rac

— 4Kciio ABOTaJIpo, m — Macca CUCTEMBI (Tena),
u

— MOJsIpHasd MaccCa BCIUICCTBA

2.1.2
2.1.3
2.14
2.15

2.16

2.1.7

TennoBoe nBUXKEHHE aTOMOB U MOJICKYJI BEIIECTBA
BsaumopeiicTBre yacTHIl BelIeCTBA

Huddysus. bpoyHoBckoe ABMKEHUE

Mopens uneansHoro raza 8 MKT

CBs3b MCKAY AaBJICHUCM U cpez[HefI KHUHETHYECKOM 3HepFI/IeI71 MOCTYIHATCIIbHOT'O

TETUIOBOTO JABMKEHUS MOJIEKYJT UeaIbHOTO ra3a (ocHoBHOE ypaBHeHne MKT):

1 - 2 (mp*) 2. —
p=-mav-=—n-| — =—N-£,__.
3 30 2 3 '

rae m0 — Macca OJTHOM MOJIEKYJIbI,

<|=

- KOHIIEHTPAIIUS MOJICKYJT

AbcomoTtHas Temneparypa: T =t +273K




2.1.8

2.19

2.1.10

CBsi3bp  TeMmiepaTypbl raza CcoO  CpeIHEM  KHHETHYEeCKOM

IMOCTYHAaTCJIbHOI'O TEIIJIOBOI'O ABMXXCHUSA €0 MOJICKYII:

£ =

moCT

mg’
2

kT

——

[

VYpasuenue p = nkT

Mojenb naealbHOIO ra3a B TCPMOAUHAMUKCE:

| Vpaprersse Merrereesa — Krareipoma
| BeIpesKeHHE U4 BHYTPeHHEH 3HEPIHH

SHEpruen

VpaBHeHHNe MeHueneeBa — KiameiipoHa (IIpIIMeHIIMBIE (DOPMEI

3AIICI):
pV=""RT =vRT =NkT, p=P*L
L L

BrIpaKeHie U4 BHYTpeHHell 3HepTII 0IHOATOMHOIO HIeaTbHOTO

raza ([IpHIMeHIMBIe (JOPMEI 3aIIICH):

U=3vRT =3 NkT =2 2RT =ve T =2 p¥
2 2 2 2




2.1.11

2.1.12

3akoH I[aJIBTOHa AJId JaBJICHUA CMCCH Pa3pCiKCHHBIX I'a30B:

p=p1+p2t..

W3onporieccyl B pa3peKEHHOM ra3e ¢ TOCTOSHHBIM 4YUCIOM MoJiekyl N (c
MTOCTOSTHHBIM KOJIMYECTBOM BEIIIECTBA V):
uzotepma (T = const): pV = const

nzoxopa (V = const):

= const

nzobapa (p = const):

= const

N <

I'pacmueckoe npencraBieHne n3omnpoueccos Ha pV-, pT- u VT- quarpammax.

OOBeIMHEHHBII Ta30BbINA 3aK0H:

p
— = const
T

JJI ITIOCTOAHHOI'O KOJIMYECTBA BEIIICCTBA V.

2.1.13

HaCI)IHIeHHI)Ie M HCHACBIIICHHBIC IT1aphI. KauecTBeHHas 3aBUCHMOCTD INIOTHOCTH
" JaBJICHUA HACBIIICHHOT'O ITapa OT TEMIICPATYpPhI, UX HC3aBUCUMOCTDH OT 00BEMa

HaCBILIEHHOTO Mapa




Brnaxxnocts Bo3ayxa.

OTHOCHTENbHASA BIAXKHOCTh:

(,b _ pnapa(T) _ pnapa(T)
2-1l14 - pHaCbI].LlHapa(T) - pHacmLunapa(T)
2115 W3meHeHne arperatHbIX COCTOSIHUN BEIIECTBA: HCIApEHUE M KOHJEHCAIus,
o KHUIICHUE YKUJIKOCTH
2.1.16 N3MmeHeHne arperaTHbIX COCTOSHUH BEIEeCTBA: TUIABIICHUE M KPUCTAUIN3AIINS
2.1.17 [IpeoOpazoBanme YHEPTUH B (Pa30BBIX MEPEX01ax
2.2 TEPMO/NHAMUKA
221 TemoBoe paBHOBECHE U TEMIIEpATypa
2.2.2 BuyTpeHHss sHEprus
293 Tennmonepenaua kak crmocod U3MEHEHHsI BHYTPEHHEW SHEPTruu 6e3 COBEPIICHUS
o paboTel. KoHBEKIHS, TETUTOTPOBOIHOCTb, U3ITydeCHUE
Konn4uecTBo TEMIOTHI.
Y eapHas TEMI0EMKOCTH BelIecTBa C:
2.2.4
Q = cmAT
VY aeneHas TeruioTa mapooodpaszoBanus L: Q = Lm.
2.2.5 VY aenvHas TeruioTa miuaBieHus A: Q = Am.
VY aeneHas TEIUIOTa cropaHus Tormea ¢: Q = gm
2.2.6 DneMeHTapHas paboTa B TEPMOJIMHAMUKE:




A =pAV

Boruncnenue paboTsl 1o rpaduky mnpoiiecca Ha pV-auarpamme

[TepBbIii 3aKOH TEPMOANHAMUKH :
Q12 = AUsz + A1 = (U = Uy) + Ay

2.2.7
Anunabara:
Q12 =0= A1, = (U; —Uz) =AUy,
2.2.8 Bropoii 3akon TepmoanHamuku. HeoOpaTtumeble nporecchbl
[Ipunuune! aeiictBus Ternosix MamuH. KIT/T:
Maxkcumansnoe 3nauenue KIIJI. [ukn Kapno:
.. —-T. T
2.2.10 maxn =Ty, =————=1-_22
Ty T
2211 YpaBHeHHe TEIIOBOro OanaHca:




Q1 +0Q;+0Q3+...=0

OJIEKTPOAMMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

DnekTpu3anus Ten U e€ IposBICHUs. DJIEKTpUUecKuil 3apsa. [IBa Buaa 3apsia.

3.1.1 DNeMEHTapHbIM AIEKTPUYECKUN 3apsil. 3aKOH COXPAHEHUsl 3JIEKTPUUECKOTrO
3apsna
B3aumogeiictBue 3apsanoB. Toueunsie 3apsiibl. 3akoH Kyona:
B OJJHOPOJHOM BEILIECTBE C IU3JIEKTPUUECKON TPOHULIAEMOCTBIO
€
3.1.2
'l? A 1 'l? i "-_?1
F=k|1|_‘h"= .|1|_|"'
Er” 4meg, 17
3.1.3 Onexkrpuueckoe nojie. Ero nelictBrue Ha 3IEKTPUUECKUE 3apsAbl
Hanpsyk€HHOCTB DJIEKTPUYECKOTO MOJIA:
* F
CInpo6an‘/’1
314
[Tone Toueunoro 3apsna:
q
E. =k—
T TZ

OJTHOPOJTHOE TIOJIE:




N

E = const.

Kaprunsl 1MHUN HANPsZKEHHOCTU ATUX 1OJIEH

3.15

3.1.6

IloTeH1IMaIbHOCTD QJICKTPOCTATUYICCKOI'O I10JIA.

PaSHOCTb IIOTCHIMAJIOB U HaHpﬂ)I(eHI/IeI
A1z = q($p1 — P2) = —qAp = qU.

HOTCHI_II/IaJ'ILHa}I SHGpFI/I}I 3ap;ma B SJ'IeKTpOCTaTI/I‘IeCKOM I10JIC:
W =q¢

IloTenuman QJICKTPOCTATUICCKOT'O ITOJIA:

¢_K
T q

CBs13b HANPSOKEHHOCTH TIONS W PA3HOCTH TMOTEHIUANIOB I OJHOPOJHOTO

anekTpoctarndeckoro nosst: U = Ed

[IpuHIMI Cynepno3uIuK dJIEKTPUUECKUX MOJIEH:

E =E1+E2+,¢ =¢1+¢2+




[IpoBOAHMKY B 3EKTPOCTATUUECKOM IIOJIE.
YcnoBue paBHOBeCHUS 3apsA0B: BHYTPU TPOBOAHHUKA

3.1.7
ELt=0

, BHYTPHY U Ha MOBEPXHOCTH MIPOBOJHHKA ( = const

318 I[I/ISJ'IGKTpI/IKI/I B JJICKTPOCTATHUYCCKOM IIO0JIC. III/ISJ'IGKTPI/I‘IeCKaSI IMPpOHUIACMOCTDb
BCIICCTBA €

Konaencarop. DineKkTpoéMKOCTh KOHICHCATOPA:

q
C=—
U

3.1.9
SHCKTpOéMKOCTB IIOCKOI'0O KOHACHCATOpa:

€8S c
= P = &(y

HapannenLHoe COCAMHCHUC KOHACHCATOPOB:

q :q1+q2+...,U1 = U2 =""Cl'[apaJIJ'I_C1+C2+'"

3.1.10 [TocnemoBarenbHOE COCTUHEHHE KOH/IEHCATOPOB:




DHeprus 3apsHKEHHOTO KOHIEHCATOpa:
qu _CU* q?

3.1.11 We="r=—=o2

3AKOHBLI ITIOCTOAHHOI'O TOKA

Cwnia Toka:
=29
3.2.1 Aty 0

TlocTostaHbI TOK: I = const

Jlnst mocTossHHOrO TOKa q = It

YcaoBus CYIICCTBOBAHUSA SJICKTPUUICCKOTO TOKA.

3.2.2
Hanpsoxkenne U u OJIC E
3axon Oma 1 yyacTKa Lenu:
3.2.3 I v
. . - R
DJEeKTpUYECKOe COMPOTHBIEHUE. 3aBUCUMOCTb COIPOTHUBIIEHUS OJHOPOIHOTO
MIPOBOJTHUKA OT €T0 JUTMHBI M CEYCHUs. Y IeTbHOE COMTPOTHBIICHUE BEIIECTBA.
3.24

l
R=p§

3.2.5 Hctounnku Toka. 3/]C ucTouHmka ToKa:




ACTOpOHHI/IXCPUI

E =
q
BHYTpeHHee COIIPOTUBJICHUEC UCTOYHHKA TOKA

3akon OMa a1 nonHo (3aMKHyTOM) anekTpuueckoit nenu: E = IR + Ir, otkyna

= E
" Rr
3.2.6
E.r
= R
[TapannensHOE COeTMHEHNE IPOBOHUKOB:
I=11+12+..,Ul=U2=..,
1 1 4 1 4
Rnapaml Rl RZ
3.2.7
[TocnenoBarenbHOE COETMHEHHUE MPOBOJHUKOB:
U=Ul+U2+..,11=12=.,
Rnom = R1 + R2+
328 Pabota snektpuueckoro Toka: A = [Ut.

3akon Jlxxoynsa — Jlenua:




3.3

3.2.9

3.2.10

3.3.1

Q =I*Rt

Ha pesucrope
UZ
R:Q=A=12Rt=IUt=7t

MoIIHOCTh QJICKTPHUYCCKOI'O TOKA:

Ad
P=— =IU

At Ar—
TernoBast MOIIHOCTb, BbIAEISIEMAs HA PE3UCTOPE:

-
i

o Lr
P=I"R=—7=]U
R
MomHoCTh UICTOYHHKA TOKA!
A
At

CB00OO/IHBIE HOCUTENH 3JIEKTPUUYECKHX 3apsA70B B MPOBOJHHKAX. MeXaHU3MBbI
MIPOBOJAMMOCTH TBEPJBIX METAJNIOB, PACTBOPOB U PACILJIABOB AJIEKTPOJIUTOB,

ra3os. [lonynpoBoaHuku. [1omynpoBogHUKOBBIN JUOT
MAT'HUTHOE IT1OJIE

MexaHndyeckoe B3aMMOJECUCTBHE MarHuToB. MaruutHoe mone. Bekrtop

MarHuTHOM MHAYKIMH. [[prHIMI cynepno3uiuym MarHUTHBIX MTOJICH:




3.3.2

3.3.3

3.34

3.4
34.1

- - -

B = Bl +Bz+...

JIuHuM MHAYKIUMKA MarHuTHOTO nouist. KapTuHa JTMHUM MHAYKIIMHM MarHUTHOTO
T0JIS TTOJIOCOBOT'O M MOJKOBOOOPA3HOT'0 MOCTOSTHHBIX MarHUTOB

OnbiT Opcrena. MarHuTHoe ToJie MPOBOJHUKA ¢ TOKOM. KapTtuHa nuHui
WHJYKIIUA MarHUTHOTO TOJISl JJIMHHOTO IPSIMOTO NMPOBOJAHUKA M 3aMKHYTOTO
KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKU C TOKOM

Cuna Amnepa, e€ HanpaBJIEHUE U BEJINYMHA:

F, = IBlsina

, [JIE 0L — YTOJI MEX/1y HallpaBJIeHUEM [TPOBOJHUKA U BEKTOPOM

-

B

Cuna HopeHua, eé HAITpaBJICHUC U BCIIMUWHA:

Fnop =1 q | vBsina

IZI€ 0. — YTOJl MEX]ly BEKTOpaMu

-

B

. HBI/I)KGHI/IG 3ap$DKeHHOI‘/’I YaCTHULbI B OTHOPOJHOM MAarHuTHOM IT0JIC

OJIEKTPOMATHUTHAA MHYKIA

IToTok BCKTOpPa MarHUTHOM WHAYKIHUU:




® =B, S = BScosa

3.4.2 SIBnenue anekTpomMaruuTHOM uHAYKIMK. DC nnaykuuu
3aKoH 37eKTpoMarHuTHo uuaykiuu dapanes:
AD
343 E=—— =—q
At f
A=)
-
AN
l
L)
7
( = =d)
OJ1C MHAYKIMU B IPSMOM MPOBOJHUKE JUIMHOM |, IBMIKYILEMCS] CO CKOPOCTBIO
34.4 .

v

(I;J_Z)

B OJTHOPOJTHOM MarHMTHOM MoJje B:

| E; |I= Blvcosa




, TJIe 0. — YyTOJI MeX1y BEeKTOpoM B u HopMmalibio

-

n

K IINIOCKOCTH, B KOTOpOﬁ JIC)KAT BEKTOPHBI

>
>

Ilnv
; €CIIN
l
1
B
, 1
v
TO
| E; 1= Blv
3.4.5 [IpaBuiio Jlenna
NHIyKTUBHOCTB:
()
3.4.6 L= T

, umu @ = LI




3.5

3.4.7

351

Camounnaykuus. 3/1C caMOUHIyKIIUY:

AT
E. =— EL =—1II
—30

9Hepr1/1${ MArduTHOT' O I10JIA KaTYIJ_IKI/I C TOKOM:
LI?

W, =
L=

OJIEKTPOMAT'HUTHBIE KOJIEBAHMA 11 BOJIHbBI

Konebatenbupiii koHTYp. CBOOOAHBIE JJICKTPOMArHUTHBIE KOJICOAHUS B

NICaJIbHOM I(OJ'IC63.T€J'IBHOM KOHTypeI
[ q(t)=q,..sin( ot +q,)

]f['fﬁ] =, = O, 008 ( @t + @y ) = I cos(cat + )
®opmyna Tomcona:

T =2nVLC

, OTKyJla




3.6

CBs3b AMIUIMTYABI 3apsja KOoHACHCATOopa C aMHJII/ITYIIOfI CWJIBI TOKa IIpH
CBO60,Z[HBIX OJICKTPOMAarduTHBIX KoJICOaHMSIX B nacajibHOM K0JIEOATEILHOM

KOHTYpeE:

O = —

E)

3aKOH COXpaHEHUS SHEPTUHU B UACATILHOM KOJ€0aTeIbHOM KOHTYpE:

3.5.2
3.5.3 BoinykaeHHbIe 27IeKTpOMarHUTHbIE KosieOaHus. Pezonanc
[Tepemennsiit Tok. [IpousBoacTBo, mepenaya U moTpedIeHUE IEKTPHUECKON
35.4 SHEPruu
- cut LI* cut . LI’
+ = M = X — const.
2 2 2 2
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH. B3auMHas opueHTanusi BEKTOPOB B
JJIEKTPOMAarHUTHOM BOJIHE B BaKyyMe:
355 ..
ElBlc
356 [lkana 37€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHe 3IeKTPOMAarHUTHBIX BOJH B
o TEXHUKE U OBITY
OIITUKA
36.1 [IpssMonMHENHOE paCIpPOCTPAHEHHE CBETA B OJHOPOIHON cpene. ToueuHslid
o nctoyHuk. JIyd cBeta
3.6.2 3aKOHBI OTPAKECHHSI CBETA.




alP

S

3.6.3 [TocTpoeHne N300paKEHHUH B INTIOCKOM 3€pKajie

3aK0HBI MMpCJIOMJICHUA CBCTA.

HpeHOMHeHHe CBCTa.

nysina = n,sinf.

AOCOIIOTHBIN TTOKa3aTeb MMpEIOMJIICHUS:

Nasc = v

3.6.4

OTHOCUTENBHBIN MMOKA3aTENh MPETOMICHHUS:
n, M

nOTH
1 VU2

Xox J1ydeil B mpu3Me.




\"1 = \'2 - .”1}.1 = .”2}.2
CoOTHOIIIEHNE YacTOT M COOTHOIIEHUE JJIMH  BOJIH 1pU  TCPEXOonc

MOHOXPOMATHYCCKOI'0 CBETA YEPE3 I'paHUIy pa3aciia ABYyX OIITUUCCKHUX CPCA:

Hy<hy 1,
o “
3.65 [TonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHblii yroi NOJIHOr0 BHYTPEHHETO OTPAKEHUSI:
. 1 ny
Sinay, = ——=—
Noru ng
Cobwuparonue u paccenBaroniue JUH3bI. ToHKas TuH3a. @OKYCHOE pacCTOsTHUE
U OINITUYECKAsl CUJIA TOHKOM JIMH3bL:
3.6.6 D !
. . - F
®opmyiia TOHKOH JIMH3bL:
1 N 1 1
3.6.7 a f F

VBenuduenue, JaBacMoe JIMH30M:




3.6.8

3.6.9

h |f]
Il=—=—
H d
d T
]
H F
F\ h
f
bt
B CJ‘Iy‘Iae paCCGI/IBaIOH_[eﬁ JIMH3BbI.
DO=F =—-0,
h 1fl
[=—=—
H d 1

Xon Jyda, NMPOLIEAIIErO JUH3Y IOJ IMPOU3BOJBHBIM YIVIOM K €€ TJIaBHON
ontuyeckoil ocu. IloctpoeHne m3z00pakeHW TOYKM U OTpe3Ka MpPSAMOil B

006Hparoumx 1 paCCCUBAIOIIHNX JIMH3aX U UX CUCTEMAX

dDOToaHHapaT KaK ONTUYECKUI HpI/I60p. I'ma3 kak onTu4deckas cucTema




3.6.

Wnutepdepenmus cBera. KorepeHTHble HCTOUYHUKU. YCIIOBUS HAOJIOJCHUS
MakCUMyMOB M MHHHUMYMOB B HHTep(EpEeHLHMOHHOM KapTHMHE OT JABYX

CI/IH(baSHBIX KOTCPCHTHBIX UCTOYHUKOB:

A
MAKCIIMYMBI — A=2m—, m=0,t1.£2.£3

e

v
MHIHIMYMBI — ﬂ={231f+1_];, m=0,+1,+2 +3 .

3.6.11

3.6.12

Hudpaxmus ceera. AudpaxnmonHas pemérka. YcaoBrue HaOIIOACHUS TJIABHBIX
MaKCHMYMOB TP HOPMaJIbHOM I1aICHUH MOHOXPOMAaTHYECKOIO CBETA C JUIMHON

BOJIHBI A Ha pEHI€TKy ¢ mepuojaom d:

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

Jucnepcus ceera

KBAHTOBAA ®U3MKA

4.1

KOPITYCKVYJISIPHO-BOJIHOBOMU Y AJIU3M

41.1

I'mnoteza M. Ilnanka o kBantax. ®opmyna [1nanka: E = hv

4.1.2

®ortonbl. JHeprus GpoToHa:

E=h _he _
=hv = T = Pe

Wmnynbe ¢poTona:




4.2

4.1.3 doroaddexr. OnbiTer A.I'. CroneroBa. 3akoHbsl hoToddderTa
VYpasaenwne DitamreiitHa 11t porodrddexra:
Eporona = ABBIXOJA + Eiyumax,
rae,
hc
Ec])OTOHa =hv = FE
4.1.4
hc
ABbeoga = thp = T
Kp
2
mv max
Evunmax = ) = eUsay
JlaBneHue cBera.
4.1.5 JlaBiieHrEe cBeTa Ha MOJHOCTBHIO OTPAYKAIOIIYIO MTOBEPXHOCTh M HAa MOJHOCTHIO

TIOTJIOIIAIOII Y0 TOBEPXHOCTH

OU3NKA ATOMA




4.3

421

IInanerapnas monens aroma

4.2.2

4.2.3

43.1

[ocrynatsl bopa. U3nyuenue u noryonieHre GOTOHOB MPH MEPEXOIe aTOMa C
OJTHOT'O YPOBHS SHEPTUU HA JAPYTOM:

hv =h—c=

MR n

E,—E

m

“mn

JlunHeiuaTpie CIEKTPHI.

CriexTp ypoBHEH 3HEPruu aToMa BOJOpOJa:

E =ﬂ, n=1,23, _

" 2

n-

OU3NKA ATOMHOI'O AIPA

Hyxnonnas mozens siipa ['eiizenGepra — MBanenko. 3apsa sapa. MaccoBoe

yucino sapa. M3oromsr

4.3.2

PannoakTUBHOCTB.

Anbda-pacnam:
A A4 4
7X—>7 Y+ ,He

bera-pacna.

DneKTpoHHBIN B-pacnan:

A A 0 ~
s X—27,Y + je+v,




4.3.3

[To3uTponHsIii B-pacnan:

X Y+ e+ v,
l'amma-uznydenue
3aKOH paIn0aKTUBHOTO pacnajia:

-t

N(t) = Ny % 2T

HYCTB M — Macca paguOaKTHBHOI'O BEIICCTBA. Torna

-t
m(t) =mgy*2T
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