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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3NKe Ha YpOBHE CpeaHEro oO0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TOJIOKCHHWM W TPeOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takxke ¢ yuéroM (enepanbHoi paboyeit mporpamMmbsl BocniuTanus u Kouuenuuu
npenoaBanus yaeOHoro npenmera «dOu3nka» B 00pa30BaTEIbLHBIX OPraHU3AIINAIX
Poccuiickoii ~ denmepainuu,  peaqu3yIONMX  OCHOBHBIE  00Opa3oBaTEIIbHBIC
MIPOTPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0ga3aTeIbHOE NPEIMETHOE COIEPKAHUE,
yCTaHaBJIMBAET PEKOMEHYEMYIO TOCIIEIOBATEIbHOCTh U3YUCHUSI TEM U PA3/IC/IOB
y49eOHOTO TpeaMeTa C y4ETOM MEKMPEIMETHBIX M BHYTPHUIIPEIAMETHBIX CBSI3CH,
JOTUKK  y4eOHOro MpoLecca, BO3PACTHBIX OCOOCHHOCTEH  OO0Yy4YaroIIHUXCH.
[Iporpamma mo ¢Qusuke maér mOpeincTaBieHUWE O LESAX, COACpPIKAHWUHU, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
ydeOHoro npeameTa « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

Wzydenne kypca ¢GU3MKH YriIyOJIEHHOTO YpPOBHS TO3BOJSET PEa30BaTh
3aa4 MPOPECCHOHANBHON OPUEHTAINH, HAPABJICHO HA CO3JaHHE yCIOBHUM IS
MPOSIBJICHHUS] CBOUX MHTEIUICKTYaJIbHBIX M TBOPUECKHX CIOCOOHOCTEH KaXKIIbIM
OOy4JaromMMcsi, KOTOpble HEOOXOMUMBI I MPOJOJKEHHUs 0o0pa3oBaHUs B
OopraHu3anusx Hnpo(ecCHOHAaIBLHOTO O00pa3oBaHUs MO Pa3IUYHbIM  (PU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIHATLHOCTSIM.

B mporpamme mo ¢usMKe oOmnpeAensroTcs IUIAHUPYEMbIE PE3yJIbTaThl
OCBOCHUS Kypca (DM3MKH Ha YPOBHE CPEIHETO OOIEero o0pa3oBaHus: JIMYHOCTHEIE,
MeTanpeJAMeTHbIe, TpeaMeTHble (Ha  yrayonéuHom  ypoBHe). Hayuno-
METO/IO0JOTUYECKON OCHOBOWM il pa3pabOTKu TpeOOBaHU K JUYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOYYaroIINXCsI, OCBOMBIIIHMX
nporpaMMmy 10 (U3UKE Ha YpPOBHE CcpeaHero oOmero oOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-IESITEIIbBHOCTHBIN MOXO.

[Iporpamma no pu3nke BKIFOYALT:

IUTAHUPYEMBIE Pe3ylbTaThl OCBOCHHUS Kypca (UMK Ha yriayOnéHHOM
YPOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI 110 T0/1aM 00YUYEHUS;

coneprkanue yueoHoro npeamera «dDusmka» mo rogam 00ydeHusI.

[Iporpamma 1o (Qu3MKe WMeEET NPUMEPHBIN XapakTep U MOXKET OBIThH
WCITOJIB30BaHa YUYUTEIAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYHX IIPOTPaMM.

[Iporpamma mo ¢u3HKe HE CKOBBIBACT TBOPUYCCKYIO HHHUIIMATHBY yYUHUTEIICH U
NPEIOCTAaBIICT BO3MOXKHOCTH IS peaju3allid  Pa3IUYHbIX METOJUYECKHIX
MOJXO/OB K TPErNojaBaHuio0 (U3UKU HA YIIIYOJIEHHOM YPOBHE TPH YCIOBUHU
COXpaHeHUs1 00s3aTeTbHOM YaCTH COAEPIKaHUS Kypca.



®du3rka Kak Hayka o HauOolsiee OOLIMX 3aKOHAX MPHUPOIbI, BHICTYIAs B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUM 00 okpyskaromiem mupe. IKoabHBIN Kypc PU3NKU — cuCTeMOOOpa3yromuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (PU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBIICHWW, HW3YYaeMBIX XHUMHEH, OMOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (GU3MYEeCKUX 3HAHUW OMNpENEeIHIIo XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, NOJIYYEHHS] HOBBIX MaTepuajoB C 3aJaHHBIMU cBoiicTBamu. M3yueHue
¢u3MKN BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHE €CTECTBEHHO-HAYUHOU
KapTUHBI MHUpa oOyuaroiierocsi, B GOpMUpPOBAHUE YMEHUN TPUMEHSTh HAyUHBIN
METO/]I IO3HAHUSI TP BBIIOJIHEHUU UMH Y4€OHBIX UCCIIEJOBAHUI.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHET0 00IIEero 00pa3oBaHus MOJIOKEH
pSA UIeH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €T0 TOCTPOESHHUS.

Hoea wuenocmmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COJAEPKUT MaTepuai U3 BCEX pa3fesioB (PU3HUKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOMN, TAK U1 COBPEMEHHON (PU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (HHU3UKH
oObeaUMHEH BOKPYr (Qu3nyeckux Teopuid. Benymum B Kypce ABIsSIeTCS
(dbopMupOBaHUE MPENCTAaBICHUN O CTPYKTYpHBIX YPOBHSIX MAaTe€pHH, BEIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanuzanys OpeAnosara€T MCIOJb30BAHUE
I'YMaHUTAPHOTO TOTEHIMaIa (PU3NYECKOM HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3uku ¢ pa3BUTHEM OOIIECTBa, a Takke C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU M SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yrmyOoa€HHOTO ypOBHS
MPEANosaraeT 3HakOMCTBO C ITMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHUX
MIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOHIMX NPEICTaBICHUA U COBPEMEHHBIE TEXHUUYECKHE YCTpPOMCTBa, U
TE€XHOJIOTHH.

Hoea 3konocuzayuu peanusyercs TNOCPEACTBOM BBEICHHS 3JIEMEHTOB
COJlep)KaHMs, TMOCBAIIEHHBIX OKOJOTMYECKMM TMpoljemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a Takxke O0CYX IACHHS
npo6JieM pallMOHAIBHOTO MPUPOOTIOIb30BAHMS U SKOJIOTHUECKON 0€30MaCHOCTH.

OcBoeHue coJiepKaHusi MporpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
MPUHIIMIAX CUCTEMHO-JEATEIbHOCTHOrO nmoaxoaa. i Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpPyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEIBHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JIeHcTByoero (akropa ydeOHoro mporecca. s yrinyOGiaéHHoro
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENBHOTO YYEHHUYECKOrO0 3SKCIEPHUMEHTA,



BKJIIOYAIONIETO (PPOHTAJIbHBIE YUYEHUYECKHE ONBITHI MPU HM3YYEHUH HOBOTO
MaTtepuaina, JabopaTopHble paboThl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
nBa crocoba peanu3anuu (U3MYECKOro TMpakTUKyma. B mepBom ciydae
IPaKTUKYyM MpoBoauTcs aubo B koHue 10 u 11 kmacco, mubo mocie mepBoro u
BTOPOTO TMOJYTOAMM B KaXJIOM U3 I3TUX KiaccoB. Bropoil cmocod — 3To
UHTErpalus padoT NpPaKTUKyMa B CHUCTEMY JIaOOpaTOpPHBIX paboOT, KOTOpbIE
MPOBOJATCA B Mpolecce u3ydeHus paszzgena (temsl). [Ipu stom mojn padotamu
IPaKTUKyMa MOHMMAETCS] CaMOCTOSITEIbHOE HCCIEIOBAHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUIa O€3 MOIArOBO HHCTPYKIIHH.

B nporpamme 1o ¢usMke cHUCTEeMa YYCHHUECKOTO OSKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpaKTUKyMa IpPECTaBlICHAa €IUMHBIM NepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUYECKUX PabOT OCYLIECTBIIAETCA
Y4aCTHHKaMHU 00pa30BaTEIbHOrO MPOIecca UCXO0/I1 U3 OCOOEHHOCTEW OYPOUHOTO
IUIAHUPOBAHMUST W OCHalleHusi kabuHeta Qusuku. [Ipm 3ToM obecneuymBaeTcs
OBJIQZICHUE OOYyYaroIIMMHCS YMEHUSMU TPOBOJAMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUs], UCCIIEI0BAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO NMPOBEPKE MPEATIOKEHHBIX TUIIOTES.

bonpioe BHUMaHUE YIENSAETCA PEUIEHUI0 PAacY€THBIX M KAueCTBEHHBIX
3anay. Ilpu 3TOM Ay1d pacd€THBIX 3a/a4 NPUOPUTETOM SIBIISIOTCS 3aJa4d C SIBHO
3aJlaHHON U HESIBHO 3a/IaHHOW (PM3UUYECKOW MOJIENbIO, MO3BOJISIONINE TTPUMEHSTh
U3yYEHHbIE 3aKOHbl W 3aKOHOMEPHOCTH KakK W3 OJHOrO paszzesia Kypca, Tak U
MHTErpUpysl MPUMEHEHHE 3HAHUM U3 pa3HbIX pa3nenoB. J[Ji1 KaueCTBEHHBIX 3a/1ad
IPUOPUTETOM SABJISIFOTCS 3aJaHUsl Ha OOBSICHEHWE/NpeacKa3aHue MPOTEKaHUs
(bu3MYecKuX SBJECHUN U MPOILIECCOB B OKPYKAIOUIEH *KU3HU, TpeOyrolue BbIOoOpa
buznyecKoil MoAeNu AJis CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanmsimu DPI'OC COO k MaTepHalbHO-
TEXHUUYECKOMY OOECIEUCHUI0 Y4eOHOTO IMpolecca Kypce (PU3NKU YrIyOJIEHHOTO
YPOBHSI HAa YPOBHE CPEHEr0 OOIIEro 00pa3oBaHUs JOJIKEH U3Y4YaThCs B YCIOBUAX
npeaMeTHoro kaOunera. B kaOuHere (U3MKK JODKHO OBITH HEOOXOIUMOE
nabopaTtopHoe OOOpYyIOBaHUE AJsi BBINOJHEHHs] YKa3aHHBIX B Iporpamme o
bu3MKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpaKTUKyMa, a
TaK)Xe IEMOHCTPALIMOHHOE 000pyAOBaHHE.

JleMoHCTpaloHHoe o0opyaoBaHue (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLKAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHEeYMBAET IOCTAaHOBKY
NEPEYUCIICHHbIX B TNporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHMH M  MPOLIECCOB, OMIUPUYECKUX U
(dbyHIaMEHTaIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe 00OpyI0OBaHHE [JIi YUYCHUYECKUX NPAKTUUECKUX padoT
dbopMupyeTcss B BHIE€ TEMAaTUYECKUX KOMIUIEKTOB M 0OOecredrBaeTCsi B pacuére



OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTnueckue KOMIUIEKTBHI
71a00paTOpHOTO O00OPYAOBAHUSA JIOJKHBI OBITH IOCTPOEHBI Ha KOMIUIEKCHOM
UCIOJIb30BaHUU AHAJIOIOBBIX U LM(PPOBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX JTa00OpaTOPHUH.

OCHOBHBIMU 1ETISIMU U3Yy4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

(¢opMUpOBaHHE UHTEpeca M CTPEMJICHUS OO0y4aroumxcs K HayyHOMY
VU3YYEHUIO TPUPOABI, PAa3BUTUE HX HHTEIUICKTyAIbHBIX W  TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE TPEACTABICHUM O HAYYHOM METOJE MO3HAHUA U (HOPMHUPOBAHUE
MCCJIEIOBATEILCKOTO OTHOIIECHUS K OKPYKAIOIIUM SIBJICHUSM;

(opMUpOBaHKHE HAYYHOI'O MHUPOBO33PEHMsI KaK pe3yJjbTaTa U3y4YE€HUS OCHOB
CTPOEHMSI MaTEpUH U QyHIAMEHTAIbHBIX 3aKOHOB (DU3HKHU;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOIb30BaHUEM (DU3UUYECKUX
3HAHWI U HAYYHBIX JI0KA3aTEIbCTB;

(dopMUpOBaHHE NPEACTaBICHUA O POJIM (PUMKK AN Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUM O BO3MOXHBIX  cepax  Oynaymien
npodeCCUOHAIBHONW  JIESITEIBHOCTH, CBSI3aHHBIX C (UBUKOW, TMOJATOTOBKA K
JanbHeeMy 0Oy4eHUIO B 3TOM HalPABJICHHH.

JlocTxeHne 3TUX Lened oOecrednBaeTCsl pelieHneM CIEeIyIoMMX 3ajad B
npouecce U3y4eHus Kypca GU3MKU Ha ypOBHE CpeHEro 0011ero oopa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIE€MEHTHI aCTPOPU3UKHU;

(dbopMUpOBaHHE YMEHUHN MPUMEHATh TEOPETUUECKUE 3HAHUS AJIs1 OOBSICHEHUS
busznyecKkux SIBICHUNW B MPUPOAE U JUIsl NMPUHATHUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOCHHME CIOCOOOB PpEIIECHUsS] PA3IUMYHBIX 3a7a4 C SBHO 3aJaHHOU
buznyeckoil Moneblo, 3a/ay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3/IaHUE
dusznyeckoil Mopenu, aJeKBaTHOM YCJIOBHSM 3aJayd, B TOM YHCJIE 3a4ay
WHXEHEPHOIO XapaKTepa;

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

OBJIAJICHUE METOJAaMHU CaMOCTOSITENIBHOTO IUIAHUPOBAaHUSA W IPOBEACHUS
¢u3nyeCKuX IKCIEPUMEHTOB, aHajiu3a M HMHTEpOpeTanuud  HHpOpMaIuH,
OTIpEIEIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

CO3JaHUE YCJIOBHM [JIsl pa3BUTUS YMEHHUM IMPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOU JIEITEIBHOCTH;



pa3BuTHE MHTEpeca K chepaM npodhecCuoHaTbHOM AesATEIbHOCTH, CBA3aHHON
¢ (PU3UKOM.

B cootBerctBun ¢ TtpeboBanusiMu OI'OC COO yroyOn€éHHBIN ypOBEHb
u3ydeHus: ydeOHoro mpeamera «®DusWka» HAa YPOBHE CPEIHETO OOIIETro
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TUIAHUPYIOIIUMH TMPOIOJDKEHHUE
o0pa3oBaHus MO CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenne pusuku (yriyOna€HHBIM YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obpazoBanus orBoautcs 340 gacoB: B 10 kimacce — 170 gacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipenymaraemeiii B mporpamMme 10 (U3MKE TeEepeyYeHb Ja0OpaTOPHBIX U
MPAKTUYECKUX palbOT ABISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX PabOT U OMBITOB C YYE€TOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yUarOIUXCS.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblii MeTO O3HAHUS PUPOBI.

®dusuka — pyHIaMeHTaNIbHas HayKa o mpupoje. Hayunslii MeTo mo3HaHus u
METO/IbI UCCIEIOBAaHUS (PU3NUECKUX SBIICHUI.

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

CnocoObl u3MepeHusi (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(POBBIE
HU3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKOBBIC CUCTEMBI).

[lorpemHocT  M3MepeHUd  (U3MYECKUX  BEIWYMH  (a0CONIOTHas W
OTHOCHUTEJIbHAs).

MonenupoBanue GU3NYECKUX SBICHUNA M MPOLECCOB (MaTepuaibHasi TOYKA,
abCOJIOTHO TBEPAOE TENO, HACalIbHAS >KUIKOCTb, HJIEANbHBIN Ta3, TOUYCYHBIM
3apsan). ['unoreza. ®U3nyeckuil 3aKOH, TPaHUIIbI €ro MpUuMeHUMOocTU. DPusnueckas
TEOpHs.

Ponb m mecto ¢u3uku B (GOpMUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHpA, B PAKTUYECKOU IEATEIIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

W3mepeHne cuiibl TOKAa M HAOpsDKEHWS B LENH IOCTOSHHOTO TOKa MpH
MTOMOIIM aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEIIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoH adboparopueit mo dusuke. [Ipumepsl uzmMepeHus
(bU3MYECKUX BEJIMYUH TIPHU MOMOIIY KOMIIBIOTEPHBIX JAaTYUKOB.

Paszgea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe aBrxkeHHE. OTHOCHTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/1a4M MEXaHUKH.

Panuyc-BekTop MaTepuasbHOMl TOYKHM, €ro MPOEKUIUH Ha OCU CHUCTEMBI
KoopauHat. Tpaekropus.

Ilepemelnienne, CKOpOCTh (CpeaHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKH, UX MPOEKIMM Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHune nepeMeIeHU U CI0KEHHE CKOPOCTEM.

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

CBobOogHOe MmajeHue. YCKOpeHHe CBOOOIHOTO majacHUsA. J[BrmKeHUe Tena,
OpOIIEHHOr0 TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHHSI MaTEpUAIbHON TOYKH OT BPEMEHU U UX TpapuKH.



KpuBonnHeitHoe  nBWKEHWE. J[BUKEHHME  MaTepuaqbHOW TOYKM IO
OKPYXHOCTH. YTJIOBasi M JuHEHHas ckopocTh. [lepmon m yactora oOparmieHus.
[lenTpocTpeMuTeabHOE (HOPMAJIbHOE), KacaTelbHOE (TAHTEHIIMAIBLHOE) U MOJIHOE
YCKOPEHUE MaTEPUAIIBHON TOUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCH: CHUIAOMETD,
JBW)KCHUE CHApsANIOB, LEMHbIE, MIECTEpEHYATBIE W PpPEMEHHBIE TEpPEAayH,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpauuu.

Mopens cucteMbl OTCUETa, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

CriocoObl ucciieI0BaHUs TBUKEHUN.

Nnnroctpanus npeaesibHOrO NEPEX0/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUIN C UCTIOIB30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3AyX€E U B pa3pe’KEHHOM IIPOCTPAHCTBE.

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

HamnpaBnenue CKOpOCTH IPU ABUAKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue yriIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEW, TPACKTOPUN, CKOPOCTEN IBHXKEHHUS OJTHOTO M TOTO XK€
TeJia B PA3HbIX CUCTEMaX OTCUETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

N3yueHne HEPaBHOMEPHOTO ABUXKEHUS C IEIbIO ONpEJeICHUS MTHOBEHHOM
CKOPOCTH.

N3mepenue ycKOpeHus MpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JABUXKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHM IPU PABHOYCKOPEHHOM
JIBHOKCHUU.

WU3mepenne  ycKOpeHUss ~ CBOOOJHOTO  mHajeHUs  (PEKOMEHJIOBaHO
WCIIOJIb30BaHNe IU(PPOBOI Ta0OPATOPHH).

W3yuenue nBWXEHHS Tena, OpOIIEHHOTO TOpu30oHTalIbHO. IIpoBepka
TUIOTE3bl O TMPSIMOM MPOMOPLUUOHAIBHONW 3aBUCUMOCTH MEXKIY JaJbHOCTHIO
MOJIETA ¥ HAYaJIbHOM CKOPOCTHIO TEJA.

N3ydeHune JIBHXKEHHUS Tella MO OKPYXHOCTH C TIOCTOSSHHOM IO MOMIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuoa OOpaIieHus KOHHYECKOT0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



ITepBbiii 3ak0oH HproToHa. WHepumanbHbie cucTeMbl OTcu€Ta. I[IpuHIUn
oTHOcuTenbHOCTH ['anmunes. HemHepimanbHble cUCTEMBbl OTcuéra (OmpenesieHue,
TIPUMEPHI).

Macca Tena. Cuia. [IpuHuun cynepro3unny CuJl.

Bropoi 3axoH HeroTOHa 111 MaTepuanbHOM TOYKH.

Tpernii 3akoH HproTOHA 1151 MarepuaibHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUsA. OKBHBAJEHTHOCTh T'PAaBUTALMOHHOM H
WHEPTHON MAaCCBI.

Cuna TspkecTd. 3aBUCUMOCTh YCKOPEHHSI CBOOOJHOTO TMAJEHHUSI OT BBICOTHI
HAaJl TOBEPXHOCTHIO IUIAHETHI W OT Treorpaduyueckoid IMMpOTHL. JIBHKeHHE
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kerepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tena, nBuKyllerocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cujia TpEHUS CKOJBXKEHUS W CUJIa TPECHUS
nokosi. Koaddumment tpenus. Cuiia CONpOTUBICHUS TPHU JABUKCHUU Teja B
YKUJIKOCTH WJIM Ta3e, €€ 3aBUCUMOCTDb OT CKOPOCTU OTHOCUTEIIBHOTO JIBUKECHUS.

Hasnenue. ['mapocratnueckoe napienne. Cuna Apxumena.

TexHHYeCKHe YCTPOWCTBA M TEXHOJOTHMYECKHE MPOLECCHl: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYyTHUKOB.

Jemoncmpayuu.

HabGnronenune nBMKEHUS TNl B MHEPIUAIBHBIX U HEMHEPLIUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMT OTHOCHUTEIBHOCTH.

Kauenne AByXx UWIMHAPOB WM IIAPOB PA3HOM MACChl C OJUHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPLIMATIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHCTBYIOIIEH  MPWIOKEHHBIX K Telly CWI C
MPOM3BEICHUEM MACCHI TEJIa HA €0 YCKOPEHUE B MHEPIIMATIBHOW CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHUKAIOIIKX B PE3YJILTATE B3AUMOJICUCTBUS TEIL.

N3mepenune macc mo B3auMOJCUCTBHIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NOABEME U MMAJACHUH.

[leHTpoOeKHBIE MEXaHU3MBI.

CpaBHEeHHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npaKmMuKym.

N3mepenne paBHOJEHCTBYIONIEH CUJT TIPU JABUKEHUU OpyCKa MO HAKIOHHOMN
IIJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHU JBIDKEHHS Opycka Mo
HAKJIOHHOM IUTOCKOCTH Ha 33JaHHOE PACCTOSTHUE OT €r0 MAcCHl.



VccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYKHHE U
PE3UHOBOM 00pasiie, OT uX JaehopMalliu.

V3ydyeHne OBHYKCHHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKHUHYTOM uepe3
JIETKUI OJIOK.

N3mepenne koddduimenta TpeHHs MO BETUYHHE YIIIOBOTO KoddduimenTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrkeHHUs: Opycka MO0 HAKIOHHOM IUIOCKOCTH € TIEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

W3ydeHne nBUKEHUsS IPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpHoe Teno. lloctymarenbHoe M BpallaTeNbHOE JBUKEHHE
TBEpHOro Tejaa. MOMEHT CHibl OTHOCUTEIBHO OCU BpauieHud. llnedo cuisl.
CroxeHue Cuil, IPUIOKEHHBIX K TBEpIoMy Teny. LleHTp TsokecTu Tena.

Y coBust paBHOBECHS TBEPAOTO TENA.

YcroiiunBoe, HeyCTOHYNBOE, Oe3pa3IMIHOe PAaBHOBECHE.

TexHuyeckrue yCTpPOWCTBA M TEXHOJOTMYECKUE IIPOLECCHI: KPOHILUTEWH,
CTPOUTEIIbHBIN KPaH, pelIETYaThIe KOHCTPYKLIHH.

Hemoncmpauuu.

VY ciioBust paBHOBECHSL.

Bunbl paBHOBECH .

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HUccnepoBanne yciaoBHI pPaBHOBECHS TBEPAOTO TeEjla, HWMEIOIIETO OCh
BpAILCHUS.

KoHcTpynpoBaHne KPOHIUTEMHOB U PACUET CUII YIIPYTOCTH.

M3ydeHne yCcTOMYMBOCTH TBEPAOTO TeJA, UMEIOLIET0 IUIOIIAb ONIOPHI.

Tema 4. 3akonvl coxpanenusn 6 mMexanuke.

NMnynbc MaTepuanbHOM TOUYKH, CHCTEMBI MaTEPUAIBHBIX TOUEK. LleHTp Macc
CUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBU)KEHUU LIEHTPa Macc.

NMnynbC CUIIBI 1 U3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MomMeHT umIynbca MarepuaiabHOUW TOUYkM. [IpencraBieHue o coxpaHeHHUH
MOMEHTA UMITyJIbCa B EHTPAJIbHBIX MOJIAX.

PaGora cuiapl Ha MajaoM M Ha KOHEYHOM IiepeMermicHuH. [paduueckoe
npeacTaBieHue padoThl CHIIBI.

MoOITHOCTb CHUIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU YJHEPTUU MATEPUATIBHOU TOUYKMU.



[loTeHUMabHBIE W HENOTEHUMAJbHbIE CUJbl. lloTeHuManbHas >HEprus.
[ToTenmmanbHas sHeprust ynpyro nehopMupoBaHHON NpyxuHbl. [loTeHmanbHas
DHEPrusl Tejla B OJHOPOJHOM TpaBUTALMOHHOM Imoje. [loTeHimanpHas sHeprus
TeJla B TPABUTAILIMOHHOM TI0JIE€ OJHOPOJHOTO Iapa (BHYTpU U BHE miapa). Bropas
KOCMHUYECKAsI CKOPOCTh. TpeThs KOCMUYECKASI CKOPOCTb.

Cs3b pabOThl HEMOTEHIMAIBHBIX CHJI C H3MEHEHHEM MEXaHU4eCKOU
DHEPIUM CUCTEMBI T€Jl. 3AKOH COXPaHEHUSI MEXaHUYECKOM SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHne bepHymu il MIACATBbHOM KUAKOCTH KAaK CJIEACTBUE 3aKOHA
COXPAHEHHUSI MEXaHUYECKOU IHEPTUU.

TexHn4eCcKre yCTpOMCTBA U TEXHOJOIMYECKUE IPOLECCHI: ABUKEHUE PAKET,
BOJOMET, KOMNEP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUTYpHOE KaTaHHE Ha
KOHBbKax.

Hemoncmpauuu.

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepeHne MOIHOCTU CUJIBI.

N3mMeHeHne 3HEpTUun Telia NPy COBEPIICHUN PaOOTHI.

B3anmHbIe NpeBpalleHWs] KUHETHYECKOM M IMOTECHIHAIBHOW SHEPrUd NpH
JICVCTBUU Ha TEJIO CUJIbI TSYKECTU U CUIIBI YIIPYTOCTH.

CoxpaHeHue dHEPTUU MPU CBOOOTHOM MaICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

N3Mepenue ummynbca Tejia 1o TOPMO3HOMY ITYTH.

N3mepeHue Cuilbl TITH, CKOPOCTH MOJEIH DJEKTPOMOOUIST M MOIIHOCTH
CUJIbI TATH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEIA C UMITYJILCOM CHUJIBI.

HccnenoBanne coxpaHEeHHsI UMITYJIbCA ITPU YIIPYTOM B3aWMOICHCTBUMU.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 0 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON DHEPTUU MPYKUHBI ¢ paOOTOM CHJIBI
TPEHMUSL.

Omnpenenenne pabOTHI CHJIBI TPEHHUS TPH JBWKCHUHM Tella MO HAKJIOHHOM
IIJIOCKOCTH.

Paznen 3. MogekyJsipuasi u3snka 1 TEepMOJAMHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU MeopUlU.

OCHOBHBIEC TIOJOXKEHUSI MOJIEKYJsIpHO-KUHeTHUeckol Teopun (MKT), wux
onbITHOe oOocHOBaHue. Juddysus. bpoyHOBckoe JBIKEHHE. XapakTep
JBWKEHHUS M B3aMMOJECHCTBUS 4YacTHUI BellecTBa. MoAenu CTpPOEHUS Ta3oB,
KUJKOCTEH M TBEPIBIX TeN M OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE 3THUX



Mozened. Macca u pasMepsl MoJekynd (aromoB). KommuecTBo BelecTsa.
[TocTosiHHass ABoraapo.

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

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

["a3oBeie 3akoHBl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon [lansTona. M3ompoiiecchl B
UJCAIBHOM Tra3e C IIOCTOSHHBIM KOJMYECTBOM BewnlecTBa. ['paduueckoe
IpeICTaBICHUE N30MPOIIECCOB: U30TEPMa, U30X0pa, n30bapa.

CBsi3pb  MEXIy JaBJICHUEM M  CPEIHEH  KHUHETUYECKOW  DHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUUECKON TEOPUH UICAIBHOIO ra3a).

CBs13b a0COIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEN
KUHETUYECKOW YHEPTUEH MMOCTYIIATEIBHOTO TEILIOBOTO ABUKEHHUS €€ YACTHLI.

TexHuyecknue yCTpOMCTBA U TEXHOJIOTMYECKHE IIPOLECCHI: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMaTePUAaJIOB.

Hemoncmpauuu.

Mopenu nBUKEHNs YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneoposnuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO JTBUKECHHUSL.

Juddy3us :kuIKOCTEN.

Mogens onbita lITepHa.

[IpuTsKeHNE MOJIEKYIL.

Mogenu KpuCTaININYECKUX PELIETOK.

Habmoienue 1 ncciaenoBaHue U30MpoIecCoB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMuUKym.

HccnmenoBanne Tmponecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJIO00MEHE MEX Iy TOpsSYeit U XOJIOHOM BOJIOM.

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

N3yuenue n30X0pHOro mnpoiecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmogunamuueckas (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMUYECKON CUCTEMbl. BHelIHNe U BHyTpeHHKE napaMeTpsl. [lapameTpsl
TEPMOJMHAMUYECKON CUCTEMBbI KaK CPEIHUE 3HAYEHHS BEJIMYMH, OMHCHIBAIOIINX
€€ COCTOSTHME Ha MUKPOCKOIINYECKOM YPOBHE.



HyneBoe Hawano tepmoauHamuku. CaMonpou3BoibHas — pelaKcanus
TEPMOJIMHAMHYECKONW CHCTEMBI K TEIIJIOBOMY PaBHOBECHIO.

Mopnenp wuIeanpHOrO raza B TEPMOJMHAMUKE — CHUCTEMA YpPaBHEHUM:
ypaBHeHHe MenaeneeBa—KianepoHa U BbIpaXEHUE ISl BHYTPEHHEH JHEPTHH.
VYcn0oBUS MPUMEHUMOCTH 3TOM MOJENH: HU3Kash KOHIIEHTPALUs YacTHUL, BBICOKHE
TEeMIIepaTypbl. BelpaxkeHue i1 BHYTPEHHEH DHEPTUU OJHOATOMHOTO MJICAJIBHOTO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemenTtapHas paboTa B TepMoanHaMuKke. Beruucnenue paboTel o rpaduky
npouecca Ha pV-auarpamme.

Temnonepenaua  kak ~ crnocod  M3MEHEHMs  BHYTPEHHEW  sHepruu
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. Tenno€MKOCTh Tena. YaelnbHas W MOJISIpHas
TEIJIOEMKOCTH BelllecTBa. YpaBHeHHe Maiiepa. YenbHass TemIoTa CropaHus
torymBa. Pacuér KonuuecTBa TemIoThl Ipu Teruionepenade. I[lonstue 00
aauabaTHOM IIpoIriecce.

[lepBblii 3aKOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. Kommuectso
TEIUIOTBI W paboTa Kak MeEpbl W3MEHEHUS  BHYTPEHHEH  HSHEpruu
TEPMOJIMHAMHYECKOU CHCTEMBI.

BTopoii 3akOH TEpMOJMHAMHUKHA JUII PABHOBECHBIX IIPOLECCOB: Yepes
3aJlTaHHO€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKONM CHCTEMBI MPOXOIUT
€MHCTBEHHAas aguadarta. AOCOIIOTHAS TeMIIepaTypa.

BTtopoii 3akOH TEpPMOJWHAMUKM 11  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOKHO NepeaTh TEIIOTY OT OoJiee XOIOAHOro Teja K 6ojiee HarpeToMmy 0e3
komriencanmu (Knaysuyc). HeoGpaTumMocTh NpUpOIHBIX MPOIIECCOB.

[Tpunnumnel gecTBus TermoBbix MamunH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTHYECKHE aCIEKThl MCIOJBb30BaHMUs TEIUIOBBIX ABUraresiei. TemioBoe
3arpsi3HEHHE OKPYKAIOIIEH CPEeJIbI.

TexHU4ecKue yCTpOMCTBAa M TEXHOJIOIMYECKUE IPOLIECCHI: XOJIOAWIBHHUK,
KOHJUIIMOHEP, AMU3ENbHBIA U KapOIOpAaTOpHBIA ABUTATENd, MapoBas TypOWHA,
MOJIyYEHUE CBEPXHU3KUX TEeMIeparyp, YTUIU3AIUs «TEIJIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIUIOBOTO HAcOCa, YTUIIM3AUs OMOOPTraHMYECKOTO TOITUBA IS
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

N3meHenue Temneparypsl pu aanadaTuyeckoM pacIiupeHuu.

Bo3aymHoe orauso.

CpaBHEHHE yAEIBbHBIX TEINIOEMKOCTEN BELIECTB.



CniocoObl U3MEHEHMsI BHYTPEHHEN SHEPTHUU.

HccnenoBanue anquabaTHOrO Mpolecca.

KomnbroTepHble MOJIENN TEMIOBBIX IBUTATEIIEH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKyM.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnabaTHOTO Mpolecca.

N3ydeHne B3aMMOCBA3M DHEPIUM MEXMOJIEKYJSIPHOTO B3aUMOJCUCTBHS H
TEeMIEPATYPhl KUTICHUS AKUJTKOCTEH.

Tema 3. Acpecammnwie cocmoanusn eeuwecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHjeHcanus. Mcmapenue u KureHue. Y IelbHas
TEIJIOTa Mapoo0pa3oBaHUs.

HacepimieHHble ¥ HeHachblleHHbIE Mapbl. KadyecTBeHHass 3aBUCUMOCTD
IJIOTHOCTHU M JABJIEHUs HACBIIIEHHOTO ITapa OT TEMIIEPATYpPbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACKIIIEHHOTO Tapa. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucraminueckue nu amopubsie Tena. AHA30TPONHS CBOMCTB
KpuctaiuioB. [lmaBieHne W KpucTaium3auus. Y JIEJIbHAs TEIUIOTA IUIABJICHUS.
CyOnumarnus.

Hedopmanmu tBEporo Tena. Pactspkenue u cxxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimpeHue KXKUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacmvpeHre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHUI YaCTHI] BEIIECTBA KaK NPUUMHA
TEIJIOBOTO pacUIupeHus Tell (Ha Ka4eCTBEHHOM ypOBHE).

[IpeoOpazoBanue sHeprun B Pa3oBbIX MEPEX0axX.

YpaBHeHUE TEIJIOBOTO OajaHca.

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

TexHnuyeckue yCTpOWCTBA UM TEXHOJIOTUYECKHE TMPOLECCHL:  KUIKHE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpauuu.

TermnoBoe pacupeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>XKEHHOM TaBJICHUM.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMU TIEHKAMH.

CmauunBaHue.



Kanumisipasie aBiIeHUS.

Mopenu HEHbBFOTOHOBCKOM KUJIKOCTH.

CriocoObl U3MepeHus BIAXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTANIMYECKOTO BEIECTBA.

Buner nedopmaruii.

HaoGmronenne mansix aedopMariuii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmukym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

N3mepenne aOCONMIOTHOW BIIaKHOCTH BO3/AyXa M OILIEHKa Macchl MapoB B
IIOMEIICHHH.

N3mepenue ko3 duiiieHTa MOBEpXHOCTHOTO HATSXKEHMUS.

N3mepenue monyns FOHra.

HccnenoBanne 3aBUCHUMOCTH  JAeQopMali  pPEe3MHOBOro obpasua  oT
MPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. DiaekTpoauHAMMKA.

Tema 1. Inexmpuueckoe noie.

OnekTpu3alms Tel U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. /IBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpoBOAHUKH, IHUAJIEKTPUKA U IOJYHPOBOIHHKHU.
DOneMeHTapHbld JJIEKTPUYECKUI 3apsii. 3aKOH COXPAaHEHHs JJIEKTPUUYECKOTO
3apsna.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KynmoHa.

DIIeKTpUYeCcKoe mose. Ero AeicTBUe Ha IIEKTPUUYECKUE 3apsIbl.

Hampsoxk€anocth  anekTpuueckoro  moinsa.  [IpoOnbiii  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIs1. OHOPOIHOE AIEKTPUYECKOE TTOJIE.

[ToTeHIMaNbHOCTh AJIEKTPOCTATUYECKOTO MOJisA. Pa3HOCTh MOTEHLMATIOB U
HanpsbkeHue. [loteHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHMaN 31EKTPOCTaTUYECKOrO NoJis. CBA3b HANPSXKEHHOCTH TOJIS U Pa3HOCTU
MOTEHIUAJIOB JJI1 3JIEKTPOCTATUYECKOTO TOJi (KaKk OJHOPOJHOIO, TaK H
HEOJIHOPOHOTO).

[TpuHIMT CyNeprno3ulIuy AIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMEepHO 3apspkeHHOUM cdephl. [lone
pPaBHOMEPHO 3apsHKEHHOro Mo o00béMy miapa. I[lose paBHOMEpHO 3apsKEHHOU
OecKkOHeYHOW TUIOCKOCTU. KapTuHBI JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUMOTEHIIUAJIbHBIX TOBEPXHOCTEH.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM MOJIE. Y CIOBUE PABHOBECHS 3apsA0B.

JIupNeKTpUKM B 3JIEKTPOCTATHUYECKOM  TOJIE. Jlupnexktpruyeckas
IIPOHUIIAEMOCTh BELIECTBA.



Konnencatop. DJIEKTPOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCaTOpa.

[TapannenbHOE coeMHEHUE KOHIEeHCAaTOPOB. [locnenoBarensHOe COEqUHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

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

TexHuyecknue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTPOCTATHYECKass 3alluTa, 3a3eMJICHHE JJICKTPOMPHUOOPOB,
KOHJIeHCATOpHhI, reHepaTop Ban ne ['paada.

Hemoncmpauyuu.

Y CTpOUCTBO U PUHIKII IEUCTBUS 3JIEKTPOMETPA.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX TIIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpOBOIHUKH B 3JIEKTPUUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3auTa.

YCTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITIOCTOSIHHOM U IIEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpAa OT IUIOLIAIH
IJTACTUH, PACCTOSAHUS MEXKIY HUMH U JUAJICKTPUYECKON NPOHUIIAEMOCTH.

DHeprus 3JIEeKTPUUECKOTO MO 3apsHKEHHOTO KOHJIEHCAaTopa.

3apsiaKa U pa3psika KOHJIEHCAaTopa Yepe3 Pe3UCTOp.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyMm.

OueHka cui B3aUMOJICHCTBUS 3apS)KEHHBIX TEl.

HaOmronenue npeBpalieHus HEPruu 3apsiKEHHOT0 KOHEHCATOpa B SHEPTHUIO
V3JIy4YEHUS CBETOANO/A.

N3ydyeHne npoTekaHus TOKa B LEINHU, COAEPKAILIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HampsKEHUS ) npu
MOCIIEIOBATEILHOM COCIMHEHNU KOHIEHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoanuwtil 31eKMpUiecKuili mok.

Cuina toka. [TocTosiHHBIN TOK.

VYcioBus CymecTBOBaHUSI MOCTOSHHOTO JJIEKTPUYECKOrO TOKa. MICTOUYHMKH
toka. Hanpsokenue U n O/1C é.

3akon Oma 1Jig yyacTka IeMu.

DIeKTpUIecKoe COITPOTHUBIICHUE. 3aBUCUMOCTh COITPOTHUBIICHUS
OJIHOPOJIHOTO MPOBOJAHUKA OT €ro JIMHBI W IUIOMIAAX MONEPEYHOr0 CEYECHHS.
VY nenbHOE CONMPOTUBIICHUE BENIECTBA.

[TocnenoBaTenbHOE, MAPAILICIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOIHUKOB.
Pacuér pa3BerBnéHHbIX nekTpuueckux meneil. [IpaBmna Kupxroda.



Pabota snextpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TeroBas MOIIHOCTb, BbIAENsEMas Ha
pe3ucrope.

OJC u BHyYTpEeHHEE CONPOTHBJIECHUE HMCTOYHHMKAa TokKa. 3akoH Owma s
MOJMHOM (3aMKHYTOM) DJJIGKTPUYECKOW Ienu. MONIHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3ambIkanue.

KonzeHncaTop B ienu NOCTOSTHHOTO TOKA.

TexHn4eckrue YCTPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK DJIEKTPUUECKON SJHEPTUU.

Hemoncmpauuu.

W3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAIPSKEHUS MJI1 PE3UCTOpa,
JaMIIbl HAKAJIUBAHUS U CBETOANO/IA.

3aBUCUMOCTh COINPOTUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TTOTIEPEYHOTO CEUYEHHUS U MaTepuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpsKEHUH.

[Ipssmoe nzmepenne DJIC. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO AJIEMEHTA
U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

CrniocoObl coennnHeHnss UCTOYHUKOB Toka, JJIC GaTapeil.

HccnenoBanre pa3HOCTH MOTEHIHMAIOB MEXAY IMOJIOCAMU HCTOYHHKA TOKa
OT CUJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccenenoBanne CMEMAHHOTO COEINHEHUS PEZUCTOPOB.

M3mepeHne yAeIbHOro CONPOTUBIIEHUS ITIPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKa OT HANpPSKEHUS IS JIAMIIBI
HaKaJIMBaHUS.

VYBenuuenue npenena u3MepeHus aMmrepMerpa (BoJIbTMETPA).

N3mepenne /1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBrucumMoctd J/[C raabBaHUYECKOro 3JEMEHTa OT BPEMEHH
PU KOPOTKOM 3aMbIKaHHH.

HccenenoBanre pa3HOCTH MOTEHIMAIOB MEXKAY IMOJIOCAMU HCTOYHHKA TOKa
OT CUJIBI TOKA B LICTIH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DNeKTpuyeckass MPOBOJUMOCTh  PA3IUYHBIX  BEIIECTB.  DJEKTPOHHAsS
IPOBOJMMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTH COINPOTHUBIICHHUS METAJJIOB OT
TemiiepaTypbl. CBEpXIpOBOANMOCTb.



DNEeKTPUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpOBOIHUKMY. CobcTBEeHHasT U MpPUMECHasT  IPOBOJUMOCTD
NoJIyIpoBOHUKOB. CBoicTBa p—n-niepexo/ia. [lomynpoBoHUKOBBIE TPUOOPHI.

ONEeKTPUYECKUA TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajes s AIEKTPOIH3a.

DNeKTpU4ecKuii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOATEIIbHBIN
pasps. Pa3nuyHbie TUIIBI CAMOCTOSATENBHOTO pa3psiaa. Monnus. [Tnazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: Tra30paspsiaHble
JaMmIbl, AJIEKTPOHHO-JIy4eBas TpPyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHO,
TPaH3UCTOP, (POTOAMOMA, CBETOAMOJ, TajbBaHUKA, papUHUPOBAHUE MEMH,
BBITIJIABKA aJIFOMUHUSA, SJIEKTPOHHAS] MUKPOCKOIIHSL.

Jemoncmpayuu.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

3akoHsl 3ekTposm3a dapazes.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO31yXa.

CpaBHEHHE NMPOBOIUMOCTH METAJIOB U NOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HaoGmroienne amexTpoimsa.

M3mepenue 3apsiia OJHOBAJIIEHTHOTO MOHA.

HccnenoBaHve  3aBUCMMOCTH  CONPOTUBIICEHHUS — TEPMOpE3UCTOpa  OT
TEMIIepaTyphl.

CHsiTHE BOJIBT-aMIIEPHOM XaPAKTEPUCTUKU THOJIA.

Du3nYecKuil MPAKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BEITUUYHMH C UCIOJIb30BAHUEM AHAIOTOBBIX
1 [UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJBHBIE MOTPEUTHOCTH U3MEPEHUI (PU3NYECKUX BEITUYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEHOBAHUM  3aBUCUMOCTEU
bu3MYeCKuX BETUYHMH, TPOBEpKA MPEMJIOKEHHBIX THUMOoTe3 (BBIOOp W3 pador,
OMMCAHHBIX B  TEMAaTHYECKUX  pazlenax «YUEHHYECKUH  HKCIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM).

MesknpeaMeTHbIE CBSI3H.

Wzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 10 kiacce
OCYUIECTBIISIETCSI C YUETOM COJIEpP KATEIIbHBIX MEKIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTHH, XUMHUHU, T€OrpaPUU U TEXHOJIOTHH.

Mesicnpeomemusie NOHAMUA, C6A3AHHbBIE C U3YYUEHUEM MEM 0008 HAYUHO20
no3HanuA: SIBICHUE, Hay4YHBIH (haKT, TUIOTe3a, (PU3MYEcKas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPENTHOCTH U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas 1adopaTopusl.

Mamemamuka: pellleHUE CHCTEMbl YypaBHeHUMU. JluHelHas QyHKIus,
napaboia, runepbona, ux rpaQuKy U CBOWCTBA. TpUroHOMeTpuyecKkrue QyHKIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopsl 1 MX MPOEKIINU HA OCH KOOPJIMHAT, CJIIOKEHNUE BEKTOPOB.

Bbuonocusa: mexanuueckoe JBU)XEHHUE B KUBOU npupone, nuddysus, ocmoc,
TEIJIOOOMEH JKHMBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAOLIEH Cpensl,
yTUIu3alusg OHOOPraHMYECKOro TOIUIMBAa Ui BBIPAOOTKH «TEIUJIOBOM» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IIPUPO/IE,
IIEKTPUYECKUE SIBJICHUS B KUBOUN IPUPOJIE.

Xumua: NUCKPETHOE CTPOCHHUE BEILECTBA, CTPOECHUE aTOMOB U MOJIEKYI,
MOJIb BEIIECTBA, MOJIApHAs Macca, MOJIYyYEHUE HAHOMATEpHAJIOB, TEIIOBbIE
CBOMCTBA TBEPABIX TEJI, KUAKOCTEN M ra3oB, KUIKUE KPUCTAIUIbI, JICKTPHUUECKHUE
CBOMCTBA METAJIJIOB, 3JICKTPOIUTHYECKAs JUCCOLMALMS, TAIbBAHUKA, dJICKTPOHHAS
MUKPOCKOITHSI.

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

Texnonozua: npeoOpa3oBaHUE IBUKEHUU C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHUJKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUU
(KpOHIITEWH, peméryarble KOHCTPYKLHNHU), UCIOJIb30BaHUE 3aKOHOB COXpaHEHMS
MEXAaHUKH B TEXHUKE (TUPOCKON, BOAOMET U JAPYTHUE), JABUTaTElIb BHYTPEHHETO
cropanusi, mapoasi TypOMHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
MOJIy4YEHUS] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOpPOB,
ra3opaspsaHble JIaMIIbl, TOJIYIPOBOIHUKOBbIE PUOOPHI, TAIbBAHUKA.

11 KVIACC

Paznen 4. DiaekTpoauHAMMKA.

Tema 4. Maznummnoe noane.

B3auMonelcTBUEe TIOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexkrop MarmuTHOM uWHAyKuuu. [IpuHomn cynepno3unuu
MAarHUTHBIX NIOJIeH. JIMHUM MarHUTHOW MHIYKIMH.

MarnuTHoe 10Jie MPOBOJAHUKA ¢ TOKOM (TIPSIMOTO MPOBOJHMKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AmMmnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuia JlopeHnua, €€ HanpaBieHUE U MOJYJIb. JIBUKEHUE 3apSAKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. PaboTa cuisl Jlopenna.

MaruauTHoe 1noje B BeliecTBe. DeppoMarHeTuku, napa- U IUaMarHeTUKH.



TexHuueckue YCTPOﬁCTBa N TCXHOJOIMYCCKHE IIPOLCCChI: IMPHMCHCHUC

MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIIEKTPOJBUTATEND SIKOOHU, YCKOPUTEIH 2JIEMEHTAPHBIX YACTHIL.
Hemoncmpauuu.

Kaptuaa  nuHMA  MHAYKOMM ~ MAarHATHOTO — IIOJISL  IIOJIOCOBOTO U
MOJIKOBOOOPA3HOTO OCTOSIHHBIX MarHUTOB.

KaptrHa nMHUI MarHMTHOM MHIYKIHWH MOJIA JJIMHHOTO MPSIMOTO TPOBOJIHUKA
Y 3AMKHYTOI'O KOJIBIIEBOTO IIPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmonencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JevictBrue cumbl JIopeHI1a Ha HOHBI JJIEKTPOJIUTA.

Habmroienue nBUKEHUs IMy4yKa 3JIEKTPOHOB B MAarHUTHOM TIOJI€.

[TpuHIMI JNEUCTBUS DJIEKTPOU3MEPUTEIILHOTO npubdopa
MAarHATO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

HccnenoBanre MarHUTHOTO TTOJISL IIOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBONCTB (GeppOMarHeTUKOB.

HccnenoBanne neMCTBUSI MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenne cuitbl Amriepa.

M3y4yeHue 3aBUCUMOCTH CHJIbI AMIIEpA OT CHJIBI TOKA.

Onpenenenne MarHUTHOW MHIYKIMY HA OCHOBE U3MEPEHUS CHIIBI AMIIEpa.

Tema 5. dnexkmpomazHumuas uHOYKYu.

SIBeHMEe ANEKTpPOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOMN
naaykuun. OJIC wHAyKIMU. 3aKOH SICKTpOMAarHUTHOM uHAYKuuu Dapanes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

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

[IpaBuiio Jlenna.

NunaykTtuBHOCTE. Karylika WHIYKTMBHOCTM B LENH IOCTOSIHHOTO TOKAa.
Asnenue camonHaykuuu. 3J[C caMOMHIYKIIMH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOIMYECKHE IMPOLECCH: WHAYKIMOHHAS
1e4b, COJICHOU], 3aIUTa OT 3JIEKTPU3ALNH TEJl IPU JABHXKEHUU B MAarHUTHOM I0OJIE
3eMuIH.

Hemoncmpauuu.

HabGntogenue siBjeHUs 3JIEKTPOMAarHUTHOM UHYKIUU.

Hccnenoanne 3aBucumoctd OJIC MHAYKOIHM OT CKOPOCTH W3MEHEHHUS
MAarHATHOTO MOTOKA.



IIpaBuno Jlenua.

[Tamenre MmarauTa B aJlOMUHHUEBOM (MEIHOMN) TpyOe.

SIBreHre cCaMOMHIYKITUH.

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

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHOM UHIYKITUU.

OrnpeneneHue MHIYKIUY BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS] CAMOUHAYKIIUH.

COopka MOJIeTu JIEKTPOMArHuTHOTO TeHepaTopa.

Paznen 5. KoJsieOanusi M BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

KonebarenbHas cuctema. CBOOOIHBIC KOJICOAHUS.

[Mapmonndeckue kosnebanusi. Kunemarnueckoe U JUHAMUYECKOE OIKCAHUE.
DHepreTuyecKkoe ONnucaHue (3aKOH COXpaHEHHUS MEXaHWYECKOW 3Hepruu). BeiBoj
JTUHAMHYECKOT'O OIMMCAHUS TapMOHUYECKUX KOJICOAHUN W3 MX DHEPreTUUeCKOro U
KMHEMaTHUYECKOIO OMMCAHUS.

Ammuntyna u (dasza koneOaHuid. CBs3b aMIUTUTYAbl KOJEOAHUU HCXOIHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJICOAHUI €€ CKOPOCTH U YCKOPEHUSI.

[lepwon u uacrota konebanwii. Ilepron Mambix CBOOOAHBIX KOJEOAHMIA
MaTeMaTHYeCKoro wmasTHuKa. Ilepros CBOOOMHBIX KOJEOAHUW MPY>KUHHOTO
MasITHHKA.

[Tonsarue o 3aTyxarmux kKojaedanusx. BeiHyX1eHHbIe KOeOaHus1. Pe3oHaHc.
Pe3onancHass kpuBasd. BimsHue 3aryxaHWss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOICOQHUS.

TexHu4eckre yCcTpOMCTBA M TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, YacChl,
KaudeJid, My3bIKaJbHbIE MHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuch K0Jie0aTeIbHOTO IBUKEHUS.

Hab6nronenne HE3aBUCUMOCTH TIEPHOJa MAJIbIX KOJIieOaHWl rpy3a Ha HUTHU OT
aAMILUTATYIBI.

HccnenoBanue 3aTyxaromux KojaeOaHuid U 3aBUCUMOCTH TIEpH0]1a CBOOOTHBIX
KOJICOAHHI OT COMPOTUBIICHHUS.

HccnenoBanne koyiebaHWW Tpy3a Ha MACCHUBHOM TPYKHHE C IEJIBIO
dbopmupoBaHUs MPEACTaBICHUHN 00 UACATHPHON MOJICIN MTPYKUHHOTO MasTHUKA.

3aKOH COXpaHEHUS SHEPTUH IIPHU KOJICOAHUSIX Tpy3a Ha MPYKUHE.

HccnenoBanue BoIHYXICHHBIX KOJICOAHUI.

HaGmronenue pezoHanca.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomel, npaKmuKym.



W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHUN HUTSIHOTO M MPYKUHHOTO
MasiTHUKOB.

N3yyeHue 3aKOHOB JBMXKEHUS TeJa B XOJI€ KOJeOaHUN Ha YIIPYTOM MOJBECE.

N3yyeHue ABUKEHUS HUTSHOTO MasiTHUKA.

[Tpeobpa3zoBanue FHEPTUH B MIPYKUHHOM MASTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYXAIOIIUX KOJIEOAHUH.

HccnenoBanrie BRIHYKACHHBIX KOJIEOaHUIA.

Tema 2. InekmpomazHumHuosie KoJ1€0aHUAL.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
UJealbHOM Kosie0aTenbHOM KOHType. Popmyrna Tomcona. CBA3b aMILTUTYIbI
3apsia KOHJAEHCcaTopa ¢ aMIUIMTY/I0M CHJIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHMs SHEPTUH B UJI€aTbHOM KOJIE0aTEIIbHOM KOHTYPE.

3aTyxaromnue 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxaeHHbie
AIIEKTPOMATrHUTHBIE KOJIEOAHUSI.

[lepemeHHBII TOK. MOINHOCTH IEPEMEHHOIO TOKAa. AMIUIUTYIHOE W
JEeHCTBYyIOLEE 3HAUYEHHWE CHJIBI TOKAa W HANpsOHKEHWs MpH pa3iudHoi (dopme
3aBUCHMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CuHyconambHBI NIEPEMEHHBIA TOK. Pe3MCTOp, KOHIEHCATOpP M KaTyIlKa
WHIYKTUBHOCTH B LIENM CUHYCOMJAIBHOIO NEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3oHaHc HanpsikeHU.

Uneansubiii  Tpancopmatop. IlpoumsBoncTBo, mnepegada M moTpeOIeHue
AIEKTPUYECKON SHEPTUH.

OKOJIOTUYECKHE PHUCKU TIpU NPOU3BOACTBE IIIEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUM B ITOBCETHEBHOM )KU3HH.

TexHn4eckue yCTpOMCTBA M TEXHOJOTHMYECKHUE IPOLIECCHI: JIICKTPUUECKUN
3BOHOK, T'€HEPATOP NIEPEMEHHOTI0 TOKA, IMHUU JJIEKTpOIIepeay.

Hemoncmpauuu.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTb YaCTOTBI CBOOOIHBIX KOJIEOAHUHM OT MHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcumiorpaMMbl AIEKTPOMAarHUTHBIX KOJICOAHMIA.

['eneparop He3aTyXarOIUX 3JIEKTPOMArHUTHBIX KOJIEOaHUM.

Mopenb 3JIEKTPOMarHuTHOTO FEHEpPaTopa.

BbIHyXIeHHbIE CHHYCOUJAIbHbBIE KOJICOaHMUS.

Pe3ucTtop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOP B LIENHM NEPEMEHHOIO
TOKA.

Pe3onanc mnpu MOCIIENOBATENIBHOM COEAMHEHWH PE3UCTOPa, KATYLIKU
WHIYKTUBHOCTH M KOHJIEHCATOPA.

YCTpoiCTBO ¥ IPUHITUTT ICUCTBUS TpaHCPOpMATOpA.



Monenb TMHUY 3JIEKTpONEpeiayu.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npAKmMuKym.

N3yuyenue tpancpopmaropa.

HccnenoBanre NMEpeMEHHONO TOKa 4Yepe3 MOCIEAOBATEIbHO COCAUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnronenue 351eKTpoMarHiTHOTO pe30HaHCa.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B IIEMHU MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u In1eKmpoMaAZHUMHbBLE GOJIHDL.

MexaHudeckue BOJHBI, YCJIOBHS HUX pacnpocTpaHeHus. llomepeunsie u
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pPACHpPOCTPAHEHHMS W JJIMHA BOJIHBI.
CBolicTBa MEXaHMYECKHX BOJH: OTpa)XC€HHE, NpeIoMJIeHHE, HUHTepdEepeHLus U
nadpaxims.

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

[ITymoBOE€ 3arpsi3HEHUE OKPYKAIOIIEH CPEIBI.

DNEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS M3IY4YEHUs JIEKTPOMAarHUTHBIX BOJIH.
B3anMHas opreHTalMs BEKTOPOB B JIEKTPOMAarHUTHOW BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX ~ BOJH:  OTPaXEHWE,  IPEIOMIICHHE,
noJisipu3anys, uHTepdepeHuns u qudpakuus.

[IIxana 31eKTpOMarHUTHBIX BOJIH. [IprMeHeHHEe 3JIEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3U U TeNeBUACHUA. Paguonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHHUecKue yCTPONCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
MHCTPYMEHTBHI, pajiap, paauonpuéMHHUK, TEIEBU30p, aHTeHHA, Tenepon, CBU-neusb,
YJIBTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEIHIIMHE.

Jemoncmpayuu.

OOpa3zoBaHue U pacpPOCTPAHEHUE MTONEPEUHBIX U MPOJIOJIbHBIX BOJIH.

Koneobmomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

Habmoienue oTpaskeHus U MpeIoMIICHUS] MEXaHUUYECKHUX BOJIH.

Hab6mronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

AKYCTHYECKHI pE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro MpuMEHEHHE.

Habmonienue cBS3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
YaCTOTON KOJIeOaHMIA.

Hccnenosanue CBOWCTB DJEKTPOMArHUTHBIX  BOJIH: OTpa)k€HHUe,
npesioMJIeHUE, MoJspu3auus, udpakuus, UHTephepeHIIus.

Oo6HapyxeHue nHppakpacHoro u yiabTpadroIETOBOTO U3ITYUEHUM.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomut, npAKMUKyMm.



N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHEWHOE pacIpOCTPaHEHHUE CBETA B OJHOPOAHOU cpene. Jlyu cBera.
To4yeyHbIli HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxkeHui B
riockoM 3epkane. Chepuieckue 3epkaa.

[Tpenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOFOTHBIN MTOKA3aTENb
npesnomMiieHusl. OTHOCUTENbHBIA MOKa3aTelb npeaoMiieHus. [10cTOSHCTBO 4acTOThI
CBETA M COOTHOLIEHWE JUJIMH BOJIH IIPU IIEPEXOAE MOHOXPOMATHYECKOTO CBETA
4yepes3 Ipa”ully paszenna IByX ONTUYECKUX CPEeN.

Xon nyueit B mpusme. ducnepcusi cBera. CloxkHBIA cocTaB 0€lIoro CBeTa.
IBerT.

[TonmHOe BHYTpeHHEe OTpakeHue. l[IpenenbHplil yroa moJHOrO BHYTPEHHETO
OTPaKECHMUS.

CoOuparonie U pacceuBaromive JuH3bl. ToHkasg JsmH3a. DOKycHOE
paccTosTHUE W ONTHYECKass CUja TOHKOM JIMH3BL. 3aBUCUMOCTH (POKYCHOIO
pPAcCTOSIHUSI TOHKOW C(EpUYECKON JIMH3bI OT €€ Te€OMETPUH M OTHOCHTEIHbHOTO
ITOKA3aTeIIs MPEITOMIICHUSL.

dopmysia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

Xoja sy4a, MPOMIEAIIETO JIMH3Y MOJ MPOU3BOJBHBIM YIIOM K €€ TJIaBHOU
ontuuecko ocH. IlocTpoeHne wH300paXeHU TOYKM W OTpe3Ka NpsMOM B
cOOMparoIUX U PACCEUBAIOIIMX JUH3AX U UX CUCTEMAX.

OnTuueckue npubopsl. Pazpemaromas crnocoOHOCTh. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepsl Kiaccuueckux
UHTEPPEPEHITMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas peméTka. YCIoBUE HAOMIOACHUS
INIABHBIX ~MAaKCUMyMOB TIpM NAJEHUM MOHOXPOMATHYECKOIO CBETAa Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonsgapu3zanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE IIPOLIECCHI: OYKH, JIyIna,
nepuckon, Qoroanmnapar, MUKpPOCKOI, MPOEKIMOHHBIN amnmapar, NpOCBETICHUE
OINTHUKH, BOJIOKOHHAsI ONTHKA, AU(PPAKIIMOHHAS pEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHHUS CBETA.



HccnenoBanne NpesioMIIEHUS CBETA.

Habrogenue noHOro BHyTPEHHETo oTpakeHus. Mojienb CBETOBO/IA.

HccnenoBanre XoAa CBETOBBIX IIYYKOB 4YEPE3 IUIOCKOMApaUICIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB N300paKE€HUH B JIMH3AX.

Mopenu MUKpoCKoIa, TeJIECKOna.

HaoGmronenue natepdepeHnm cBera.

HabGnronenue BeTOB TOHKUX IJIEHOK.

Habmonenue nudpakiuu cBeta.

N3ydenne 1uppakimOHHON PEIIETKH.

Habmonenue nudpakiinoHHOTO CEKTpa.

Habmronenue nucnepcuu cBera.

HabGnronenue noasipu3anuu CBeTa.

[IpuMeHeHue NOISIPOUIOB JIJISl U3YUEHUS] MEXaHUYECKUX HAPsHKEHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

N3mepeHune nokazaress npeioMIeHUs CTeKa.

HccnenoBanue 3aBUCHMOCTH (POKYCHOTO pacCTOSHUSL OT BellecTBa (Ha
pUMEPE KUJIKHUX JTHH3).

N3mepenrie POKyCHOrO pacCTOSIHUS paCCEUBAIOLIUX JIMH3.

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

[Tosryuenue n3o00pakeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENECKOMMYECKUX CUCTEM.

Habnrogenue nudpaknuu, nHTEp)EpeHInn U MOJIsprU3alii CBeTa.

N3yyeHue noyspu3aiuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH JIUAJIEKTPHUKA.

N3yyenue nHTEpPEpEeHIINY JIA3ePHOTO U3TyUYCHUS HA IBYX IIETSIX.

Habmronenune nucnepcun.

HaOmronenue u ucciaegoBanve quppakiiioOHHOTO CIIEKTpa.

N3Mepenue IrMHbI CBETOBOUM BOJIHEI.

[Tony4yenue criekTpa U3ITy4EHHUS] CBETOMO/A MPU MOMOIIN AUGPAKIIMOHHOM
PELIETKMU.

Pa3znes 6. OcHOBBI CIeNIUAJIBLHOM TEOPUU OTHOCUTEIbHOCTH.

['paHnbl  NPUMEHUMOCTH  KJIACCMYECKOM  MexaHuku.  llocTynarel
CHeUaibHOU TEOPUH OTHOCUTEIIHHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM  mHTepBal.  [IpeoOpazoanusi  Jlopenna.
YcnoBue npuuMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEMJICHHE
BPEMEHU U COKPAILICHUE JITTUHBI.

DHEPrusi 1 UMIYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBsi3b Macchl ¢ SHEPruel U UMIYJIbLCOM PEISTUBUCTCKON YaCTUIIbI. JHEPTHUS
TIOKOSI.



TexHuueckue YCTpPOWCTBA M TEXHOJOTUYECKHE IMPOILIECChl: CIYTHUKOBBIC
NPUEMHUKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHII.

YyeHndyeckuit SKCIIEPUMEHT, JIa00paTOpHbIE PaObOThI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W DSHEPIUU  PEJSITUBUCTCKUX  dYacTull (1o
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM II0JIC).

Paznen 7. KBantoBasi pusnka.

Tema 1. KopnycKynapho-8011060ii 0yanu3sm.

PaBHOBECHOE TEIIOBOE M3IIydeHHE (M3JIydeHHE aOCONMIOTHO YEPHOTO Tena).
3akoH cMmemienust Buna. 'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUSI U UMITYJIbC (POTOHA.

®orordpdext. Onwitel A. I'. CroneroBa. 3akonsl poToddpdexra. YpaBHeHHE
OuinmrenHa 1 poroaddexra. «Kpacnas rpanuna» Goroaddekra.

JlaBnenue cBeta (B YAaCTHOCTHM, [aBJIGHHE CBeTa Ha a0COJIIOTHO
MOTJIONIAIONIYI0 W aOCOJIIOTHO OTpakarollyro moBepxHOCTh). OmbiTel 1. H.
JleGenena.

BousiHoBBIE cBOMCcTBA yacTull. BosHbl ne bponns. Jlnuna BoiHb! 1e bpoiiis u
pasMepbl O0OJACTH JIOKAJIM3AIMU JBWXKYIIeWcs dacTtuibl. KopmyckymspHo-
BOJIHOBOM Jyanu3Mm. /{udpakiys 31eKTpoHOB Ha KpUCTAILIaX.

Cneunduka usmepenrii B Mukpomupe. COOTHOLIEHUSI HEONPEAETEHHOCTEN
['eiizenbepra.

TexHuyeckrue yCTpOWCTBA M TEXHOJIOTHMYECKHUE ITPOLIECCHI: CHEKTPOMETD,
doTosneMeHT, (OTONATYMK, TYHHEIBHBIM MHUKpPOCKON, COJIHEYHas Oarapes,
CBETOAMO/.

Hemoncmpauuu.

®doTo3dQdeKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeMTHEro GpoTodddekra.

HccnenoBanrie  3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB — OT
OCBEILIEHHOCTH.

Ceeroauog.

Conneunas Oarapest.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, npAKmMuKym.

Hccnenosanne Gporopesucropa.

N3mepenue nocrosinHoi [lnanka Ha ocHOBe ucciienoBanust pororddexra.

HccnenoBanrie 3aBUCUMOCTHY CUJTBI TOKA YEPE3 CBETOIUO]] OT HAIPSIKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl MO HCCIEIOBAHUIO CTpOeHUs aroMma. [lnmaHerapHas Mojeilb aroMa
Pezepdopaa.

[Toctynarel bopa. U3nydyenue u norjoiieHue GOTOHOB MPHU MEPEX0jie aToMa
C OJTHOTO YPOBHS DHEPIUU HA JPYTrOM.



Buapl ciektpoB. CIEKTp ypOBHEN SJHEPTUH ATOMA BOJOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

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

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

HaGnronenue TMHEeHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTUL.

OnpeneneHue JJIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HabGnronenue imHelyaToro cekTpa.

HccenenoBanue CHEKTpa pa3peKEHHOI0 aTOMapHOIO BOAOPOAA U U3MEPEHHUE
nocrosinHoi Punbepra.

Tema 3. Qusuka amomHO20 A0pPa U I1EMEHMAPHBIX YACMUY,

Hyxnonnas moxaens siapa [eiizenOepra—lBanenko. 3apsia siapa. MaccoBoe
quCio saapa. M30Torsl.

PanuoaktuBHOCTE. Alnbda-pacnajg. DJNEKTPOHHBIH M TO3UTPOHHBIN OeTa-
pacman. [ amma-n3nydeHue.

3aKOH pPaAMOAKTUBHOTO pacnaza. PaauMoakTWBHBIE HM30TONBI B IPUPOJE.
CBoiiCTBa MOHU3UPYIOUIETO M3Iy4YeHHs. BiusHUE paiMOaKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrectBeHHbIi QoH n3nydenus. Jlozumerpusi.

DHeprus CBA3M HYKJIOHOB B sjipe. Saepubie cuibl. Jlegekt Macchl siapa.

Anepublie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBISEMOTO TEPMOSIAEPHOTO CHHTE3a. OKOJOTHYECKHE aCIEKThl DPa3BUTHUSA
AIEPHON IHEPIETUKHU.

Mertonael perucTpaluy U UCCIIEI0BAHUS HIIEMEHTAPHBIX YaCTHLL.

OyHIaMEHTAIbHBIE B3aUMOJICUCTBUSA. bapuoHBI, ME30HBI W JICNITOHBI.
[IpencraBnenune o CrangaptHor Moenu. KBapk-riatooHHas MOAENb aJpOHOB.

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

EnuHcTBO puznueckoi KapTUHBI MHpA.

TexHuyeckne yCTpoMCTBa U TEXHOJOTHYECKUE TIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, sAepHbI peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAsI TOMOTpadusl.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HccnenoBanue TpeKOB YacTUll (110 TOTOBBIM GoTOrpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIOJIb30BAaHUEM JI03UMETPA.

N3yuyenue norioiieHus 6eTa-4acTull aTlOMUHUEM.

Pasnen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPHUZNKH.



Otansl pa3BUTHA acTpoHoMuu. [IpuknagHOoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. I[IpUMEHMMOCTh 3aKOHOB (DU3UKH JUIsI OOBSICHEHUS MPUPOJIBI
KOCMUYECKHX 00BEKTOB.

Metoasl acCTpOHOMHMUYECKUX HccleqoBaHuil. COBpeMEHHBIE ONTHYECKUE
TEJIECKOMbI, PAAUOTEIIECKOIbI, BHEATMOC(EpPHAsE aCTPOHOMMUSL.

Bun 3Bé3gHoro Heba. Co3Besnus, sipkue 3BE3MbI, IJIAHEThl, UX BUIUMOE
JBH>KCHUE.

ConneuHas cucrema.

Connue. ConHeuynast akTUBHOCTb. MlcTounuk sHeprun CoaHua U 3BE37.

3BE3/1bI, UX OCHOBHBIC XapaKTePUCTUKU. /[narpaMma «CcrieKTpaibHbIN Kilacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM MOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHMOCTBY» JJIsI 3BE3] TJIABHOM MOCJENOBATENbHOCTH. BHyTpeHHee cTpoeHue
3BE311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonnu CoJiHIIa U
3BE31. DTanbl )KU3HH 3BE3I.

Mineunbiii I[lyte — Hama I'amaktuka. Ilomoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. PaguoranakTuky u kBazapbl. UEpHBIE ABIPHI B sApax
TaJIaKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06sa. Paz0oeranue rajiakTuk.
Teopus bonpmoro B3peiBa. PenTuKTOBOE M3TydeHHUE.

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabonrooenus.

HaGmronenus: 3BE31HOT0 HEOa HEBOOPYXKEHHBIM TJIa30M C HMCMHOJb30BAHUEM
KOMITBIOTEPHBIX MPUIOKEHUHN JIsI ONpPEIeSICHHs TTOJI0KEeHHUST HeOEeCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ausi (CeBEepHOro MOJIylIapusi U SIpKUe
3BE3/BI.

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

Du3uYecKuil MPAKTUKYM.

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

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpKA MPEMJIOKEHHBIX THUMOTe3 (BBIOOp W3 pador,
OMHUCAaHHBIX B  TEMAaTHYECKUX  pasfenax «YUEeHHUECKUH  DIKCIICPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

Oo6o0maromiee MOBTOPEHUE.



O0o001eHne 1 cucTeMaTU3alusl CoAepkKaHUs pa3AesioB Kypca «MexaHuKay,
«MonekynspHas pu3nKa U TEpMOJUHAMUKA», «DIEKTpoAUHAMUKay, «Konebanus
U BOJHBIY, «OCHOBBI CIEHHAIBHON TEOPUH OTHOCHUTEIBHOCTH», «KBaHTOBas
duznka», «IEMEHTHI ACTPOHOMUHU U aCTPOPUZUKID.

Ponp ¢u3ukm w acTpoHOMHM B OSKOHOMHUYECKOW, TEXHOJIOTUYECKOH,
COLIMAJIBbHON M ATHUYECKOH chepax NeATeIbHOCTH YEI0BEKa, poJib U MECTO (PU3UKU
Y ACTPOHOMMH B COBPEMEHHOM HAyYHOW KApTHHE MUpPA, 3HAYCHUE ONMCATEIIBHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTEIIBHOM W  MPOTHOCTHYECKOW  (DyHKIIMIA
duznyeckoit Teopun, posib GU3NYECKON TeOpur B (HOPMUPOBAHUU TPEIACTABICHUN
0 (pusmveckor KapTUHE MHUPA, MECTO (PU3UUECKOW KapTUHBI MUpa B OOILIEM DTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEACTABICHUN O IPUPOJE.

MexnpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢usuku yrayonénHoro ypoBHs B 11 knmacce
OCYULIECTBIISIETCS C YUETOM COJIEPKATEIBbHBIX MEXIPEIMETHBIX CBSI3€l ¢ Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmnsie noHAmMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHOZ20
no3HanuA: SBICHUE, HAy4YHbIH (akT, runoresa, (pusmyueckas BEIUUYHMHA, 3aKOH,
TEOpHsl, HAOIIOJEHUE, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOJAEIb, H3MEpPEHHUE,
NOTPENTHOCTH U3MEPEHHM, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1adOpaATOPHSL.

Mamemamuka: pEWICHUE CHUCTEMBl ypaBHEHUW. TpPUTOHOMETPUYECKUE
(GYHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJI€CTBO. BEKTOpHl M HUX MPOEKIUU HA OCU KOOPJMHAT, CIOKEHHUE BEKTOPOB.
[IpousBoaHble 37IeMEHTApHBIX (QyHKUUU. [Ipu3Haku mNOMOOMSI TPEYroJIbHUKOB,
ompeiesIeHne IOIAaU TIOCKUX (GUryp u oobémMa Ted.

Buonozua: >nexktpuueckue SBICHHUS B JKUBOM mpupojie, KoseOaTelbHbIE
JBIWKEHUS B JKMBOW HPUPOJE, DSKOJOTMYECKHE PUCKHM TPH IMPOU3BOJCTBE
ANEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKaIoIIew  cpesbl,
yIbTPa3ByKOBasi JMATHOCTMKAa B MEIULIMHE, ONTUYECKHE SIBJICHUS B >KUBOU
IPUPOJE.

Xumua: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TEJN, MEXaHU3Mbl OOpPa30BaHMUS KPUCTAUIMYECKON PpEHmETKH, CHEKTPaJbHbIN
aHaJu3.

T'eozpaghua: wmarnuTHple mNOMIOCA 3€MIIM, 3QJE€KH MAarHUTHBIX DY,
dboTochEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEKTpOoJBUTaTENb AKOOHM, TeHepaTop MEPEeMEHHOr0 TOKa, WHIAYKIMOHHAs Ieyb,
JMHUU 3JIEKTpONepeiay, 3JIeKTPOJIBUraTelb, pajap, paluonpuéMHIK, TEJIEBU30D,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



HpOCKLIHOHHBIﬁ arrapar, BOJIOKOHHAsA OIITHKA, COJTHCUYHAsA 6aTape>1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAS SOHCPICTUKA U SKOJIOTHYCCKUC ACIICKThI ec Pa3BUTHA.



I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHDBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJabTaTbl OCBOCHUS YyueOHOro mnpeamera «Duznka»
JIOJKHBI OTPaKaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYarOMINXCSl PYKOBOJACTBOBATHCS
chOpMHpPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHUHCKOIO OOIIECTBAa, PACIIMPEHUE KUZHEHHOIO
OMbITA M OMbITA JEATEIbHOCTH B IMPOLIECCE PeAM3alMi OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEIBHON ESITENbHOCTH, B TOM YHCIIE B YACTH:

rPa’kKIAHCKOT0 BOCTIMTAHMSA:

e Cc(OpMUPOBAHHOCTh TPaXKIAHCKOW  MO3HMIMH  OOydYarolIerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUIICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX T'YMAHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX IPakAaHCKOTO
oOlllecTBa, Yy4YacTBOBaTh B CaMOYIIpaBlIeHMHM B 0Opa3oBaTEILHOMN
OpraHu3allly;

e YMEHHME B3aUMOJICCTBOBATH C  COLMAJIbHBIMHM  HWHCTUTYTaMH B
COOTBETCTBHH C UX (YHKIUSIMHU ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOUW U BOJIOHTEPCKOM ESITEIHHOCTH.

NATPUOTHYECKOT0 BOCITUTAHUS:

e chOpPMUPOBAHHOCTH POCCHICKOU TpaXJaHCKON VJICHTUYHOCTH,
NaTpuOTU3MA;

e IICHHOCTHOE OTHOUIEHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(opMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3TUYECKOTO MTOBEICHUS;

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

e OCO3HAHHUE JUYHOIO BKJIA/Ia B IOCTPOCHUE YCTOMUMBOIO OYIyIIETO.

ICTETHYECKOr0 BOCIIUTAHUSA:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKJIKOYAsA OCTETUKY HAYyYHOTO

TBOPYECTBA, MPUCYIIETO (GU3NUECKON HAYKE.
TPYA0BOI0 BOCTIMTAHUS:



UHTEpEeC K pa3nuuHbiM chepam mpodecCHOHATBHON ACSITETFHOCTH, B TOM
YHUClie CBS3aHHBIM C (U3UKOH ¥ TEXHUKOW, YMEHHE COBEpIIATh
OCO3HaHHBIN BRIOOp Oymymiel nmpodeccun u peaan30BbIBATh COOCTBECHHBIE
KU3HCHHBIC TITAHbL;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oOBaHHWIO W CaMOOOpa30BaHUIO B
o0nactu (PM3MKHU HA MPOTSHKEHUH BCEH JKU3HHU.

IKOJOTHYECCKOT0 BOCIIMTAHUA

c(OPMUPOBAHHOCTH IKOJOTUYECKON KYJIBTYPBI, OCO3HAHHE TI00ATBHOTO
XapakKTepa 3KOJOTHYECKHUX MTPOOIeM;

IJIAHUPOBAHUE W OCYILIECTBICHUE JIEMCTBUM B OKPYXKAIOIIECW Cpele Ha
OCHOBE 3HaHUS LEJIEN YCTOMYUBOIO pa3BUTHUS YEJIOBEUECTBA;

pacUIMpEHHUE ONBITA JEATEIbHOCTH 3KOJOTMYECKOM HAIpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HUKeE.

HEHHOCTA HAYYHOI'O MO3HAHMUA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHUE IEHHOCTU HAyYHOW [ESITEIbHOCTH, TOTOBHOCTh B IIPOILIECCE
W3yYeHUs] (PUBUKK OCYIIECTBIATH MPOEKTHYI0 U HCCIEI0BATEIBCKYIO
JEATEeIbHOCTh UHANBUIYATLHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiicTBHS
Bba3oBnle JJornueckue a1eiicTBUA:

CaMOCTOATENBbHO  (OopMyIHMpOBaTh U aKTyaJlIM3UpOBaTh  MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPEAEHATh LENU ACATEIBHOCTH, 3aJaBaTh IApaMeTpbl U KPUTEPUU HX
JNOCTUKEHUS,

BBISIBJISATH 3aKOHOMEPHOCTA M IIPOTUBOPEYMS B PacCMaTpPUBAEMBbIX
(bU3NYECKUX SIBJICHUSAX;

pa3pabaThIBaTh IJIaH PEUICHUS! MPOOJIEMBI ¢ YYETOM aHaIM3a UMEIOIIUXCS
MAaTE€PUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIIBHOCTb, OLICHUBATh COOTBETCTBUE
pe3yJIbTaTOB LENSIM, OLIEHUBATh PUCKHU MOCIEACTBUMN NEATEIbHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pPabOTy B  YCJIOBHUSX peajIbHOrO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Bba3oBnle ucciienoBarejnLCcKue 1eHCTBUA:

BJIQ/ICTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU TIOHATHUSMU U METOJaMHU
(bu3nYeCKON HAYKH;



BIaJeTh  HAaBBIKAMH  Y4eOHO-MCCIIEZOBATEIIbCKOM M MPOEKTHOM
NeSITEeTbHOCTH B 007acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOMCKY METOJOB pemeHHus 3agad (U3UIECKOTo
CoJIep>KaHusl, MPUMEHEHUIO Pa3INYHBIX METOOB IMO3HAHUS;

BJIQ/IETh BUAAMH JCSITEIbHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEpIpeTaln, IpeoOpa3oBaHUIO U IPUMEHEHHIO B PA3JIMUHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CJIC/ICTBEHHBIE CBSI3M M aKTyaJU3UpOBATh 3a/auy,
BBIIBUTATh THUMNOTE3y €€ pelleHus, HaxOAUThb AapryMEHThl s
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/laBaTh MapameTpbl U KpUTEPUU
pelIeHus;

aHAIIM3UPOBATh TOJYYCHHBIE B XOJ€ pEIICHUs 3aJa4d Pe3yJbTaThl,
KPUTHYECKH OILIEHUBATh UX JIOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIOBHUSX;

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

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

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX NIPEIMETHBIX 00IacTei;
BBIIBUTATh HOBBIE HJIEH, TPEJIaraTh OPUTHHAIBHBIE TIOAXObI ¥ PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora ¢ unpopmaunmeii:

BJIa/IETh HaBbIKAMHU MOJyuyeHUs MHpoOpManuu (U3NUECKOro COAEp KaHUs
U3 HWCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYILECTBIIATH IIOUCK,
aHalu3, CUCTEMATHU3AlMI0 M WHTEPHpPETALHI0 HHMOpPMALUU Pa3TUYHBIX
BUJIOB U ()OpM MPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpPMALIHH;

UCIOJIb30BaTh CpeACTBa MH(POPMALMOHHBIX H  KOMMYHHUKAIlMOHHBIX
TEXHOJIOTM B  PEIICHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHus, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEPKaHHsA B PA3IMUYHBIX (opMaTax C
y4€TOM Ha3HaueHus HUHGOpMAIMM U 1ENeBOM ayAUTOpPUH, BbIOMpas
ONTUMAJIbHYIO (POPMY MPEICTABICHUS U BU3YaTIU3ALINH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



OCYILECTBIATh OOLIEHWE Ha Ypokax (U3MKM M BO BHE-ypOUYHOU
NEATEIbHOCTH;

pacrno3HaBaTh MPEANOCHUIKM KOH(DJIMKTHBIX CHUTyallMii W cMsrdarhb
KOH(JIUKTBI;

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

IIOHMMAaTh W HCIOJb30BaTh  IpEUMyIleCTBA  KOMaHIHOM MU
WHINBUIYAIBHON paboThI;

BBIOMPATh TEMATUKY U METOAbl COBMECTHBIX NEUCTBHM C YYETOM OOIIMX
UHTEPECOB U BO3MOKHOCTEN KaXKIOr'0 YICHA KOJUICKTHUBA,;

IIPUHAMATh €M COBMECTHOM JEATEIBbHOCTH, OPraHU30BbIBATHL U
KOOPAUHUPOBATh JEUCTBUA 110 €€ JOCTW)KCHHUIO: COCTABJIATH IIIAH
JNEHUCTBUMN, pacCIpelesiTh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYXIaTh
pE3yNbTaThl COBMECTHOM padOTHI;

OLICHUBATh Ka4e€CTBO CBOETO BKJIAJa M KAXKIOIO0 y4aCTHHMKA KOMaHIbl B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

[Ipe/ularatb HOBBIE IIPOCKTHI, OLICHUBATh HJEU C IIO3ULUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIISITh TO3UTHUBHOE CTPATETMYECKOE ITOBEICHHE B PA3IUYHBIX
CUTyalUsiX,  MIpOSBIATH  TBOPYECTBO U  BOOOpakeHHE,  OBIThH
VHULMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOATENIbHO ~ OCYILECTBIIATh MO3HABATENIbHYIO JESTENbHOCTh B
obnacti (U3MKM M aCTPOHOMMHM, BBISBISATH MPOOJEMBbI, CTaBUTh U
dhopmMyIMpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENIbHO COCTABJIATH TUIAH PELICHUS! PACUETHBIX M KaYECTBEHHBIX
3a/lay, IUJIaH BBIMOJHEHUS MPaKTUYECKOM paboThl ¢ YYETOM HMMEIOIIUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUM;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

pacliupsTh ~paMKd ~ ydyeOHOro TMpeaMeTra Ha  OCHOBE  JIMYHBIX
IIPEANIOYTCHUN;

Jenatb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO JSPYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJII), AMOIMOHAJIbHbINA UHTEJLJIEKT:



JlaBaTh OLIEHKY HOBBIM CUTYAIUAM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIaJICTh HaBBIKAMHM II03HABATEIBHOM peduiekcuM KaK OCO3HaHUs
COBEPIIAEMBIX JIECTBUN U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U
OCHOBAHUII;

HCIIOJIB30BaTh MNPUEMBI pedIIeKCUU JIJIi OIEHKH CHUTyalluh, BBIOOpa
BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKA U CBOEBPEMEHHO IMPUHUMATH PEIICHUA IO HX
CHUYKECHUIO;

MPUHUMATh MOTHBBI M ApPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTAaTOB
JICSITCIIBHOCTH;

IPUHUMATH Ce0s1, TOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTHBBI M ApPryMEHTHI JPYTUX IPU AHAIN3E PE3yJIbTATOB
JIESITCIbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JPYTHX HA OITHOKH.

B mporecce AoCTHKEHUS JIMUHOCTHBIX PE3YyJbTaTOB OCBOCHHS IMPOIPAMMBI I10
dbu3uke U YpPOBHS CpPEIHEro oOIero oOpa3oBaHus Yy OOydYarolIUXcCs

COBEPIIICHCTBYETCS OMOITMOHAIBHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCTb:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPaBJICHUs Pa3BUTHsI COOCTBEHHOU
AMOIIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B Ce0€;

CaMOPETYJIMPOBAHHUs, BKIIOYAOIIETO CAMOKOHTPOJIb, YMEHHUE NTPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJEHUE, CIOCOOHOCTh aJaNTUPOBATHCS K
HMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMU, BKIIFOYAIOIIEH CTPEMIIEHUE K JOCTHKEHUIO LIENIN
U yCIieXy, ONTUMU3M, HHUIIUATUBHOCTh, YMEHUE NEHCTBOBATh, UCXOS U3
CBOMX BO3MO>KHOCTEH;

AMMATHM, BKJIIOYAIOMIEH CIOCOOHOCTh IMOHUMATh 3MOIMOHAILHOE
COCTOSIHME JpPYTHX, YYHUTHIBaTh €ro IMpPH OCYUIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COUYBCTBHUIO M CONIEPEKUBAHUIO;

COLIMAJIBHBIX ~ HAaBBIKOB, BKJIIOYAIOUIMX CIIOCOOHOCTh  BBICTPAMBAThH
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATHI



K xonny oOyuenust B 10 knacce mpeaMeTHbIE PE3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUIA:

NOHMMATh pPOJb (U3UKK B DKOHOMHUYECKOW, TEXHOJOTMYECKOM,
HKOJIOTUYECKOM, COIMATbHOM U OTUYECKOW cdepax AesITeNbHOCTU
YEJI0BEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4HOW KapTUHE MHUPA,
3HAYEHUE ONMCATEIbHOM, CUCTEMATH3UPYIOUIEH, OOBSICHUTENBHOU WU
IPOTHOCTUYECKOW  (QYHKIUH  (QU3NYECKOW TEOpUM — MEXaHMKH,
MOJICKYJISIPHOM (PU3UKK U TEPMOJIMHAMUKHU, POJIb (DPU3HUUECKON TEOpHH B
(dbopMUpOBaHNY TIPEJICTABICHH O PU3NIECKON KapTUHE MUPA;

pa3nuuaTh YCJIOBUA NPUMEHHMOCTH Mojeiedl (u3nueckux Ten u
IPOLECCOB (SBJICHUI): HHEpLMaIbHAs CHCTEMa OTCYETA, aOCOIIOTHO
TBEpIOE TEJO, MaTepHUalibHAas TOYKA, PAaBHOYCKOPEHHOE JBUKEHME,
CBOOO/JHOE mMajeHue, aOCONIOTHO ympyras naedopmariusi, aOCOITIOTHO
yIpyroe u adCOMOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUJKOCTH
U TBEPIOTO (KPUCTAJUIMYECKOTO) TeJa, UAeaabHbI ra3, TOUCUHbIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

pasnuyath ycioBUs (IpaHULbl, 00JIACTM) NPUMEHHUMOCTH (PU3NYECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHbIX 3aKOHOB W
OTPaHUYEHHOCTH HCTOJIb30BAHMS YACTHBIX 3AKOHOB;

aHAJIM3UpPOBaTh M OOBSCHATH MEXaHUYECKHE IIPOLIECChl M SBIICHUS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KUHEMATHKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBaHusa [anunes ajis CKOPOCTH M TEepeMeleHus,
3akoHbl HproTOHa, mpuHOMO  OTHOCUTENbHOCTH [ anmmies, 3akoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUS MMITYJIbCAa U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
YCIIOBHUSI paBHOBECUS TBEPAOrO Teia), MPU HSTOM  HUCIHOJIb30BATh
MaTeMaTH4YECKOE BBIpa)KEHUE 3aKOHOB, YKa3bIBATh yCJIOBUSA
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBanuii ["anues, BToporo
U TPEThEero 3akOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS WMIyJbca U
MEXaHWYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS,

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble mOJOKeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOJUMHAMHUKNA (CBA3b JABJEHUA HUICATBHOIO Ta3a CcoO CpeaHen
KMHETUYECKOW DHEpPruer TEIIOBOIO JBHMKEHMS M KOHLEHTPALMEN €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CPEIHEW KHHETUYECKOU
DHEPIrUeN TEMJIOBOTO ABWKEHMS €r0 YACTHII, CBSI3b TABJICHUS UICATIBHOIO
raza C KOHUEHTpPAaUHMEW MOJIEKY]l M €ro TEMIEpaTypoi, ypaBHEHUE
MenneneeBa—Knanelpona, TmepBbId 3aKOH TEPMOAUHAMHUKH, 3aKOH



COXpaHEHUs] PHEPIrUU B TEIJIOBBIX MpOIECcax), MPU I3TOM HCIOIb30BaATh
MaTeMaTH4ECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIIOBUS
MIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiianeiipoHna;

aHANMM3UPOBaTh M OOBSACHATH DJIEKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIE TIOJIOKEHHUSI M 3aKOHBI JIEKTPOJUHAMUKH (3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIA, MPUHLUI CYNEPHO3UINU DICKTPUUECKHUX
MOJIEW, MPU ATOM YKa3blBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyioHa, a
TaKKe MPAKTUYECKU BaXKHbIE COOTHOIIEHUS: 3aKOHbI OMa Il ydacTka
LHENMA W U1 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH JIxoynsa—JleHna,
npaBuia Kupxroda, 3akonsr @apajes 1uist 3JeKTPoIIn3a);

ONMKCHIBATh (PU3UYECKUE TPOILIECCHl U SIBJICHUS, HMCIOJIb3YsS BEITUUYUHBI:
MEPEMENICHHE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJA U CUCTEMBI TEN, CUJIA,
MOMEHT CHJIbI, JaBJICHUE, TMOTCHIUAIbHAS JSHEPTUs, KUHETHUYECKAS
DHEPrus, MEXaHWYecKas dSHEprusi, padoTa CUJIbI, LIEHTPOCTPEMUTEIHHOE
YCKOpEHUE, CUia TSKECTH, CHia YHPYTOCTH, CUjla TPEHHS, MOILIHOCTb,
DHEPrus B3aUMOJIEHCTBUS Tena ¢ 3emiéil BONMM3M €€ TOBEPXHOCTH,
SHEprusi ynpyroil aedopmManud TMPYKUHBI, KOJIUYECTBO TEILIOTHI,
a0coJIIoTHas TeMmIepaTypa Teja, padoTa B TEPMOIAMHAMUKE, BHYTPEHHSS
DHEPrUs WACATBHOTO OJHOATOMHOTO rasa, paboTa HACAIBHOTO Trasa,
OTHOCUTEJIbHAsA BJIAXHOCTH Bo3ayxa, KIIJI wuaeanbHOro TeEIioBoro
JIBUTATENS; AIEKTPUUYECKOE TOJIE, HAPSKEHHOCTD JIEKTPUYECKOTO TOJIS,
HaNpsDKEHHOCTh TIOJII TOYEYHOTO 3apsija WM 3apshKEHHOro Iapa B
BAKYyyM€ W B JHDJICKTPUKE, MOTEHIHAT SJIEKTPOCTATUYECKOTO TOJIS,
pPa3HOCTh  MOTEHIMAJNOB, JJEKTPOABIKYIIAs CUJa, CWiIa  TOKa,
HalnpspDKEHWE, MOIIHOCTh TOKA, JJIEKTpUYECKass €EMKOCTb IUJIOCKOTO
KOHJIEHCATOpAa, COMPOTHUBIICHUE Y4YaCTKAa LIENU C MOCJIEAOBATEIbHBIM H
MapaJJICTbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS AIEKTPUUECKOTO OIS
KOHJIEHCATOPA;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3WYECKUX  SIBIICHUM:
MEXAHUYECKOE JBWKEHUE, TEIUIOBOE JBM)KCHUE YaCTUI[ BEUIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIKeHUE, nuddys3us, ucrnapeHue,
KUIICHUE U KOHJICHCAIIUs, TIJIABJICHUE U KPUCTAJIN3AIINS, HAPABIEHHOCTh
TEIUIONEPEAAYH, JICKTPU3ALMS TEJ, SKBUNOTEHINAIBHOCTh IOBEPXHOCTHU
3apsKEHHOTO ITPOBOJIHHKA;

MIPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOUM (PU3NUECKON BETUUMHBI OT
Jpyrol C  HCHOJIB30BAHHEM  TPSAMBIX  W3MEPEHUM, TIpU  OTOM
KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHUPOBATh pPeE3YyJbTaThl IMOJTYYEHHOU
3aBUCUMOCTH (U3MUECKUX BEIMYUH B BHIE TPaPUKOB ¢ YIETOM



a0COJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUM, JIeaTh BHIBOJBI IO Pe3yJIbTaTaM
UCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHBbIE H3MEPEHHs (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMPATh ONTHUMAJIbHBIA METOJI U3MEPEHUs, OLICHUBATh a0COJIFOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MIPOBOJAUTH OMBITHI MO MPOBEPKE MPEIJIOKEHHONW TUIOTE3bI: TIIAaHUPOBAThH
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
NOJIyYEHHBIE PE3yNbTaThl U JE€JaTh BBIBOJA O CTaTyce MNPEII0KEHHON
TUIIOTE3BI;

co0ro1aTh mpaBuiia 6€30MacHOTo Tpyla IpU MPOBEICHUH HCCIeT0BaHUN
B paMKax ydueOHOro »JKCIHEpUMEHTa, MpakTUKymMa U  ydeOHo-
UCCJIENOBATENBCKOW W ITPOEKTHOM JEATEIIBHOCTH C MCIOJb30BaHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00paTOPHOro 000pyAOBaHMUS;

pemaTh pacy€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 3aJaHHOU
¢u3nyecKoil MOJIEIb0: Ha OCHOBaHMM aHaJlM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (u3MuUEcKOll MojeNnu, OTBEYawlleld TpeOOBaHUAM 3aJauH,
OPUMEHATh  (HOPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(bu3MUECKUX TEOpUl MNpPH UCHOJIB30BAHUM MATEeMaTHYECKUX METO/I0B
pelIeHus 3a/1a4, TPOBOJUTh PACUEThl HA OCHOBAHUM UMEIOLIUXCS JaHHBIX,
aHaJU3UPOBATh PE3YyJIbTaThl U KOPPEKTHPOBATH METOMABI PEIICHUS C
Y4ETOM IOJIYYEHHBIX PE3YJIBTATOB;

pemiarb KadyecTBEHHBbIE 3aJaud, TpeOylolue NPUMEHEHUS 3HaHWM U3
pa3HbIX pa3aenoB Kypca PU3MKH, a TAKKE UHTETpallii 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PaCCyKJIEHUI C ONIOPOIl HAa U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (hU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Mg OOBSICHEHUS OCHOBHBIX
NPUHIUIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX IIPOLIECCOB;

NPUBOAUTHh TMPUMEPHI BKJIAJa POCCUUCKUX M 3apyOCKHBIX YUEHBIX-
GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHAJIM3UPOBaTh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHOU
JESITEIbBHOCTH 4YeJIOBEKa, CBA3aHHOM C (PU3MYECKHMMH IpolLeccaMu, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
MPUPOAOTIOIB30BAHNN, & TAK)KE Pa3syMHOM HCIOJIb30BAHUU JTOCTHXKEHHM
HAYKA W TEXHOJIOTUM JJId JAJbHEUIIEr0 Pa3BUTHS YEJIOBEYECKOTO
00IIIEeCTBA;



MPUMEHSTh pa3lInuHbIe CIOCOObl padOThl ¢ MHpopManmen (Guznueckoro
COJIEp)KaHUsI C HCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTU, TPU TOM HCIOJIb30BaTh COBPEMEHHbIE MH(MOPMAIIMOHHbIE
TEXHOJOTHH JJii TIOMCKa, MepepadOTKU U TMPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMaK, CTPYKTYPUPOBAHUS U UHTEPIIPETALUN
uHdopMaIKU, MOJTYYEHHOM U3 pPAa3IMYHbIX HCTOYHHUKOB, KPUTHUYECKU
aHaNMM3UpOBaTh  MOJIydaemMylo  uHdopmanmuio U OIeHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA HH(POPMAIIUY;

IPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUHW B Ipolecce
BBITNIOJIHEHUSI IPOEKTHBIX U yUEOHO-UCCIEI0BATENLCKUX padoT;

paboTaTh B TpYMIE C HCIOJIHEHHWEM pA3IMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIAT ACATEIbHOCTD
B HECTaHJApPTHBIX CUTYalMsIX, aJIeKBATHO OLICHWBATh BKJIAJ KaXJOr0 U3
YYaCTHUKOB TPYIIHI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyayiiend npohecCUuOHAIBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.

K xonmy oOyuenust B 11 knacce mpeaMeTHbIE PE3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

MOHUMATh POJIb  (PUBUKA B  DKOHOMHYECKON, TEXHOJOTHYECKOM,
COITMATILHOM M 3THYECKOU cepax NesTeIbHOCTH YEJIOBEKa, POJb U MECTO
GbU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpa, POJb AaCTPOHOMHUU B
IPAKTUYECKOM  JICSITEIbHOCTH YEJIOBEKAa U  JAJIBHEUIIEM HAY4YHO-
TEXHUYECKOM Pa3BUTHU, 3HAUCHHE OMHUCATEIbHOM, CUCTEeMAaTU3UPYIOIIEH,
OOBSCHUTENBHON M MPOTHOCTUYECKON (YHKUUWA (PU3MYECKON Teopuu —
ANEKTPOANHAMHUKH, CHEHHAIBHOM TEOPUU OTHOCUTEIBbHOCTH, KBAHTOBOW
busuku, poib (pusudyeckoit Teopur B (GOPMHUPOBAHUU TPEACTABICHUMN O
bu3nYecKo KapTHHE MHUPA, MECTO (PU3MYECKON KapTUHBI MHUpPa B OOIIEM
PAly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MIPEACTABICHUM O IPUPO/IE;
pa3ivyarth YCIOBUSI MPUMEHHUMOCTH Mojeneld (uanueckux Ten Hu
MPOIIECCOB  (SIBJICHUI): OJHOPOJHOE AJIEKTPUUYECKOE U OJHOPOJIHOE
MarHuTHOE TOJISI, TApMOHUYECKHE KOIeOaHus, MAaTEeMaTUYECKU MAasSTHUK,
UJeadbHbIA MPYXUHHBIA MAasTHUK, TAPMOHUYECKHUE BOJIHBI, WJCaTbHbBIN
KoJie0aTenbHbIA KOHTYpP, TOHKAs JTMH3a, MOJIEJIel aToMa, aTOMHOTO si/ipa 1
KBAHTOBOM MOJICJIU CBETA;

paznuyaTth yclIOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMIA XapakTep (yHIaMEHTAIBHBIX 3aKOHOB U
OTrpaHUYEHHOCTb UCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJIb3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI DJJIEKTPOJAMHAMUKH U
CHEIUaIbHOW  TEOPUU  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOTO 3apsana, cwia Awmmnepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  MHAYKUMHM, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DJIEMEHTE OJJIEKTPUYECKOM IEMU CO CKOPOCTHIO
U3MEHEHHUS  CHJIBl  TOKa,  IOCTYyJIaTbl  CHEUUAJIbHOM  TEOpUHU
OTHOCHUTEJIbHOCTU DUHIIITEIHA);

aHAIM3UPOBATh U OOBACHITH KBAHTOBBIE IIPOLIECCHI U ABJICHHUSI, HCIOJIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJA
doTorpdexra, mepBpii U BTOpoM moctynarel bopa, mnpuHIUI
COOTHOIIIEHUsI HeomnpenenéHHocTel [eiizenOepra, 3aKOHBI COXpaHEHUS
3apsAI0BOTO U MacCOBOTO YMCEN U DHEPTUU B SJIEPHBIX PEAKIUAX, 3aKOH
PaJMOaKTUBHOTO pacnana);

ONKCHIBaTh (PU3NUECKHE MPOLECChl U SIBICHUS, HCIOJIb3ys BEITUYMHBIL:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO TOJISA, MTOTEHIUAN 3JIEKTPOCTATUYECKOrO
MOJIsl, Pa3HOCTh IOTEHUUAJIOB, SJIEKTPOJBIXKYIIAS CHUJA, WHIYKIUS
MarHUTHOTO TOJISl, MarHUTHBIA MOTOK, CHia AMIiepa, MHIYKTUBHOCTD,
ANEKTPOJBIKYILAS. CHUJIAa CAMOMHIYKLUHH, 3HEPrus MAarHUTHOTO IOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJbC, IOJHAs SHEPrus,
SHEpPrusi MOKOsI CBOOOAHOM 4YacTHIIbI, PHEPrUsi W HMIIYJIbC (OTOHA,
MacCOBOE YMCIIO U 3apsil A1ipa, SHEPTHsl CBSA3H sIIpa;

OOBSACHATb  OCOOEHHOCTH  MPOTEKAaHWUA  (PU3NYECKHX  SBIICHUIA:
ANIEKTPOMArHUTHAs UHIYKIHUSA, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHLns
BOJIH, Judpakuus, JOUCIEpcHs, TOJHOE BHYTPEHHEE OTpa)XKEeHHE,
dotosnextpuueckui hdext (dpororddexr), ambda- u Oera-pacmamabi
A5ep, raMMa-u3ilydeHue snuep, (U3nyeckue MPUHLUIBI CHEKTPATBLHOTO
aHanu3a u paboThI Ja3epa;

ONpENIENATh HAMPABICHUE HHAYKIMM MAarHUTHOTO MOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH N300pakeHne, CO3JaBaeMO€ IMIIOCKUM 3€pKaJioM, TOHKOM JTHMH30M,
U PACCUUTHIBATH €r0 XapaKTEePUCTHUKHU;

NPUMEHSATH OCHOBOMOJATAIONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JIJII aHajiu3a ©  OOBSACHEHHS  (U3HUYCCKHX  IIPOIECCOB,
INPOUCXOSIINX B 3BE31aX, B 3BE3IHBIX CHCTEMAaX, B MEXIAIIAKTUYECKOM
cpeje; ABMKEHUSI HEOSCHBIX TeJl, IBOIOLIUHM 3BE3/] U BCelleHHOI;
POBOJUTH MCCIIEIOBAHUE 3aBUCHUMOCTEH (PU3MYECKHX BEJIMYHUH C
UCIIOJIb30BAHUEM TPSIMBIX U3MEPEHUW, TPHU STOM KOHCTPYUPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOW  3aBUCHMOCTH



(¢u3nyecKux BEIMYMH B BHJE TIpapuKoB C YYETOM aOCOJIOTHBIX
NOTPEUIHOCTE  M3MEPEHMH, JAelaTb  BBIBOABI 110  pe3yjbTaTaM
VICCJIEIOBAHNS;

IPOBOJAUTH KOCBEHHBIE HM3MEPEHHUs (DU3HUECKUX BEIHYMH, MPU HTOM
BbIOMpaTh ONTHMAJBHBIA METOJ M3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTEJBbHBIE ITIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTH OMBITHI IO MPOBEPKE MPEUIOKEHHON TUIIOTE3bI: IIJIAHUPOBATh
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
NOJIyYCHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIIOTE3bI;

OIMCBIBATH METO/BI ITOYYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
co0uro1aTh ImpaBuiia 0€30MacHOro TpyJla IpU MPOBEAECHUH HCCIEeA0BAHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
MCCIIEOBATENbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIa0OpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
¢u3nyecKkoil MOZENbI0: HAa OCHOBAHMM aHajiu3a YCJIOBHS BBIOMpPATH
(du3nuecKkue MOJEeNH, OTBEYarolue TpeOOBaHUSAM 3aJayH, MPUMEHSTH
(bopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJNATHl (PU3UYECKUX TEOPU
OpPU  HUCIIOJIB30BAHUM MAaTEMaTMYECKUX METOJOB pELICHHs  3ajad,
IIPOBOJUTH PACUETHI HA OCHOBAHWU UMEIOIINXCS JAaHHBIX, aHAIU3UPOBATh
pe3yNbTaThl U KOPPEKTUPOBATH METO/bl PEIICHUS C YYETOM MOJYYEHHBIX
pE3yNbTATOB;

pemarb KayecTBEHHBbIE 3aJaud, TpeOyrollue NPUMEHEHUs 3HAHWN u3
pa3HBIX pa3JeNoB Kypca QU3UKH, a TAaKKEe WHTErpallii 3HAHUN U3 IPYTHX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IHMKJIA: BBICTPAUBATh JIOTMYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3HYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX IIPOLIECCOB;

NPUBOJUTH MPUMEPHl BKJIAJAa POCCUUCKMX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE MPOIIECCOB OKPYKAIOILIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh M OLIEHUBAThH MOCIECTBUS OBITOBOM M MPOU3BOACTBEHHON
NeATEbHOCTH 4YEeJIOBEeKa, CBS3aHHOM C (PU3MYECKUMHU MPOLECcCaMu, C
MO3UIINHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHATILHOM
NPUPOAOIOIb30BAHUN, @ TAKXKE Pa3yMHOM HCIOIb30BAHUU JTOCTHXKEHHM



HAyKM MW TEXHOJIOTHMH Ui JaJbHEHIIEro pa3BUTHS YEJIOBEUYECKOTO
00IIIECTBA;

MPUMEHSTh pa3lInuHbIe CIOCOOBI paboThl ¢ MHGpopMaruend (PpU3nIecKoro
CONEPKaHUSI C WCIOJB30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHA, TP 3TOM HCIOJb30BaTh COBPEMEHHBIE HH(MOPMAIIMOHHBIE
TEXHOJIOTUU JUIs TIOMCKA, TepepaboTKH M MpeabsBiICHUS y4eOHOU U
Hay4YHO-TIOMYJISIPHON MHGOPMAIIUU, CTPYKTYPUPOBAHUS U MHTEPIPETAIIUN
uH(OpMaIMHU, TOMYYCHHOW U3 PA3IUYHBIX HCTOYHHKOB, KPUTHUYECKH
aHANMM3UPOBAaTh  MOJNIy4aeMyl0  HWHGOpPMAIMI0O ©W  OICHHWBATh €
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOINIUXCS 3HAHWUW, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA UHPOPMALIUY;

MPOSIBIISIT OpraHu3aluOHHBIC u M03HABaTEJIbHbIC yMEHUS
CaMOCTOSATEILHOTO  NPHOOPETeHHWs] HOBBIX 3HAHWKW B TIpolecce
BBITIOJTHCHUS IPOCKTHBIX U yI€OHO-MCCIIEIOBATEILCKUX PAbOT;

paboTath B TPYyIIE C HCIOJHEHUEM pPa3IUYHBIX COIMATBHBIX POJIEH,
IJIAHUPOBATH PAOOTy TPYIIIbI, PAIIMOHATIBLHO PACIPENEIATh AeTEILHOCTD
B HECTaHJAPTHBIX CUTYallUsIX, aJeKBaTHO OIICHWBATH BKJIAJ KaXJOTO W3
YY9aCTHHKOB TPYTIIBI B PEIICHUE pacCMaTPUBAEMON TTPOOIIEMBI,

IPOSIBJISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CIEIUAIBHOCTIM (DPU3UKO-TEXHUYECKOTO TIPOQHIIS.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

Ne HaumeHoBaHue pa3iesioB U TeM
n/n NPOrpamMMbl

KoauuecTBO 4acoB

Bcero

Paznea 1. HAYUHBIA METO/I IO3HAHUS ITPAUPO/IbI

KonTpoabubie
padoThI

IpakTuyeckue
padoThI

DJIEeKTPOHHbBIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

1.1 Hayunslii MeToA O3HAHUS TPUPOBI 2
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 Junamuka 9
2.3 Crartuka TBEpIOTO TENA 4 1
24 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1
Hroro no paszneny 33

Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMUKA

3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1
3.2 Tepmoannamuka. TermnoBbie MalIMHbI 17 1
33 ArperaTHble cocTosiHUS BelecTBa. da3oBbie 13 1
’ TIepeXOo/Ibl
Wroro no pazmeny 45
Paznen 4. JIEKTPOJAMHAMUKA
4.1 DNeKTpUYECcKoe ToJie 22 1
4.2 ITOCTOSIHHBIN 2JIEKTPUYECKUM TOK 20 1




4.3 | Toku B pa3MyHbIX Cpeaax 5
Hroro no pazgeny 47
Paznen 5. PUBHUYECKUN MPAKTUKYM

5.1 PuU3NYECKUN IPAKTUKYM 9
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpen 1. JIEKTPOANHAMUKA
1.1 MarnuTHOoe nosue 14
1.2 DNeKTpOMarHuTHAasE UHIAYKIIHS 13 1
Wroro no pasaeny 27
Pa3nen 2. KOJIEBAHUS U BOJIHbI
2.1 Mexannueckue KoneOaHus 10
22 ONEeKTpOMarHUTHbHIE KOJIEOAHUS 15
)3 MexaHnyeckne U 3JEKTPOMarHuTHbIE 10 |
BOJTHBI
2.4 Onruka 25 1
Hroro nio pazgeny 60

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

3.1 OcHnoBbel CTO 5 1
Hroro no pazneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOIHOBOH Ayann3m 15

4.2 ®uszrka aroma 5

43 ®u3nKa aTOMHOTO Spa U 3JIEMEHTAPHBIX 5

YaCTHI]




Hroro no pazgeny

25

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPO®U3UKU

5.1 DJIEMEHTHI aCTPOHOMHUH U acTPOPHU3NKHI 12
Hroro no pazneny 12
Paznen 6. PUSHUYECKHUN MPAKTUKYM
6.1 Pu3n4ecKuil NPaKTUKYM 16 16
Htoro no paznemny 16
Paznen 7. OBOBIIAIOIIEE TIOBTOPEHUE
Cucremaruzanus U 00001IeHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15
' JeSITEIIbBHOCTH, IPUOOPETEHHOTO NPU
u3ydyeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no paszneny 15
PesepBHOE Bpems 10
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne

wn Tema ypoka

TexHHKa 0€30NaCHOCTH B KaOWHETE (PU3HKH.

®usuka — Hayka o npupozae. Hayunsie
METO/Ibl TIO3HAHUS OKPYKAIOILEro MUpa

KoaudecTBO 9acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

MogenupoBanue B ¢pusuke. Poib 1 Mecto
¢u3uKu B OpMHUPOBAHUHN COBPEMEHHOM
Hay4YHOM KapTHUHBI MUPA, B IPAKTUYECKOU
JEATEIBHOCTH JII0JEH

Mexanndeckoe apmxenue. Cucrema
orcuera. OTHOCHUTEIBHOCTE MEXAHUYECKOTO
neuxkeHus. [Ipsimas u oOpaTHas 3agaun
MEXAaHHUKHN

Panuyc-BekTop MaTepHanbHON TOUYKH, €r0
MPOEKIIMK HA OCU KoopAHuHAT. Tpaekropus.
[Tepememenue. Cxopocts. X npoeknuu Ha
OCH KOOpJIUHAT

PaBHOMEpHOE NpsAMOIMHEHHOE ABHKEHHE.
['padmyeckoe onricanre paBHOMEPHOTO
NPSIMOJIMHEIHOTO IBUKCHUS

CrnosxeHue nepeMeIieHnil U CKOPOCTEM.
Pemenue 3agau

HepaBHomepHoe aBrmkeHne. MrooBeHHas




ckopocTh. Yckopenue. [Ipsamonuneiinoe
JIBUKEHUE C TTOCTOSIHHBIM YCKOPEHUEM

['padmyeckoe onricanue NPsIMOIUHEHHOTO
JBUKEHHSI C TOCTOSIHHBIM YCKOPEHUEM

CBobOosiHOE najieHne. Y cKopeHue
CBOOOTHOTO TaieHusl. 3aBHCUMOCTh
KOOPJMHAT, CKOPOCTH, YCKOPEHHS OT
BPEMEHHU U UX IpauKu

10

11

12

13

JIBmxeHue Tena, OpOIIEHHOTO MOJT YTIIIOM K
TOPU30HTY

KpuBosnuneitHoe aBuxkeHue. JBuxenue no
OKPYXHOCTH. YTJIOBasl U JIMHEHHAs
ckopocts. [lepuoa u yacrora.
LlenTpoCcTpeMUTENIBHOE U ITOJIIHOE
YCKOpEHUe

KonTponbhas pabota mo Teme
"Kunemaruka"

[IepBbiit 3axk0H Hprorona. MHEpunansHbie
cucremsl orcuéra. [IpuHnun
OoTHOcUTeapHOCTH I'anmnes.
HeunepnuanbHubie cCUCTEMBI OTCUETA

14

Cuna. PaBHozelcTBytomas cuna. Bropoit
3akoH Hrrorona. Macca

15

16

Bzaumopeiictue ten. Tpernil 3aKoH
HeroTona

[IpuHnun cynepnosunuu cui. Pemenne
3a/1a4 Ha IpUMEHeHne 3aKk0HOB HbroToHa

17

3aKOH BCEMUPHOIO TATOTEHUSI.




18

OKBUBaJICHTHOCTh I'PaBUTALIMOHHON U
WHEPTHOU MaccChl

Cuna TSKeCTH U yCKOpEHHE CBOOOAHOTO
naJIcHAs

19

20

21

Cuna ynpyroctu. 3akoH I'yka. Bec tena
Cuna tpenus. [Ipupona u BUIbl CUII TPEHHUS.
JIBI>KeHHe B KHMJIKOCTU U ra3e ¢ yuéToM
CHUIIBI COTIPOTUBJICHUS CPEIbI

Hasnenue. 'mapocraTuueckoe gaBjieHUeE.
Cuna Apxumena

22

AbcomotHo TBepaoe Teino. [loctynatensHoe
U BpallaTeJIbHOE IBUKEHUE TBEPJOTO Tea.
MOMEHT CuIIBI OTHOCUTEIIBHO OCH
BpauieHus. Ilnedo cuibl

23

CrnosxeHue cuil, IPUI0KEHHBIX K TBEPIOMY
teny. LleHTp TsxkecT Tena. Y cinoBus
paBHOBECHS TBEPJOTO TeJa. Buast
paBHOBeECHS

24

25

Pemenue 3amau

KonrtponbHas pabora no reme "JluHaMuka.
Craruka tBepaoro rtena"

26

Nmnynbec maTepuanbHOU TOYKH, CUCTEMBI
MaTepHalIbHBIX TOUYEK. LIeHTp Macc cuctembl
MaTepHalIbHBIX TOYEK. Teopema 0 IBMKEHUH
LIEHTpa Macc

27

NMrityibC CHITBI M1 MI3MEHEHHE HMITYJIhCa
Temna. 3aKOH COXPaHECHHsI UMITYJIbCA.
PeakTnBHOE OBIKEHITE




28

29

MoMeHT umnysbca MaTepraabHON TOUKH.
[IpencraBieHue 0 COXpaHEHUU MOMEHTA
HUMITYJIbCAa B HCHTPAJIIbHBIX IOJIAX

Penrtenue 3amau

30

Pabota cuiibl Ha MaJIOM U Ha KOHEYHOM
nepemeniennn. [ padpuueckoe
mpeicTaBIeHUe PadoThI CHITBI. MOIIIHOCTH
CHUTBI

31

32

33

34

35

Kunernueckas sneprusi. Teopema o6
U3MEHEHUN KHHETUYECKON SHEPTUH
MaTepUaAIbHOU TOYKU

[loTeHuManbHble U HETTOTEHIUATIbHBIE CUJIIBI.
ITorenuumaneHas 3Heprus. Bropas
KOCMHYECKAasi CKOPOCTh

Tpetbst KocMuueckast CkopocTb. CBS3b
paboThl HEMOTEHIIUATBHBIX CHUJI C
W3MEHEHUEM MEXaHUYECKOU dJHEPTUU
CHUCTEMBI TeJl. 3aKOH COXpaHEHUSs
MEXaHUYECKON SHEPTrUr

Yupyrue u Heynpyrue CTOJIKHOBEHUS.
YpasHeHnue bepuymm U1 uacanbHON
JKUJIKOCTH

KonTtponbHas paborta o teme "3akoHbI
COXpaHEHHUs B MEXaHUKe"

36

37

Pa3BuTHe npencraBieHuid 0 Ipupoie
tem1oTel. OcHOBHBIE noJiokeHnss MKT.
Huddysus. bpoyHoBckoe qBUKEHME

Crpoenue ra3000pa3HbIX, )KUIKUX U




TBEPABIX TeJ. XapakTep ABUKECHUS U
B3aUMOJICCTBUS YaCTHI] BEIIECTBA

Macca u pazMepsl MOJIEKYJT (aTOMOB).

38 KonnuectBo BemectBa. [TocTosiHHas
ABoranpo

39 Temneparypa. TemnoBoe paBHOBECHE.
[IIkana [enbcust

40 Pemenne 3amau

41 Uneansuelii ras. 'a3oBble 3aK0HEI

42 YpaBuenue Menneneesa-KnaneiipoHa.
Pemenne 3amau

43 AOGcomoTHas TemnepaTypa. 3akoH JlanbToHa

44 M3omnporieccsl B uaeanbHOM Ta3e ¢
IMOCTOSHHBIM KOJIMYECTBOM BEIlIECTBA

45 ['padmyeckoe mpencTaBieHue
M30IPOIIECCOB: U30TEPMa, U30X0pa, n3obdapa

46 OcHoBHoe ypaBHeHue MKT

47 Pemenue 3agau
CBs13b a0COTIOTHOI TeMnepaTypbl

43 TEPMOJIMHAMUYECKOMN CUCTEMBI CO CpeIHEN
KHMHETHUYECKOM 3HEepruei mocTynaTeabHOro
TEIJI0BOr0 ABMIKCHHS €€ JaCcTHIl

49 O0o001IeHNEe U CHCTEMATH3alKs 3HAHUH 110
teme "OcHoBel MKT"
Kontponbnas padora mo teme "OCHOBBI

50
MKT"

51 TepMoanHaMuyeckasi cucTema. 3ajaHue

BHEIIHUX ycinoBul i T/ cuctemsl.




52

BHeluiHue v BHYTpEeHHUE TapaAMETPHI.
ITapameTpsl T/ cucrembl Kak cpeaHue
3HAYEHHUSI BEJIMYMH, ONMCHIBAKOIINX €€ HA
MHKPOCKOIIMYECKOM YPOBHE

HyneBoe Hauano TepMOIMHAMUKH.
Camonpoun3sBosibHas penakcarus T/]
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO.
Mojenp uieanbHOro ra3a B
TEPMOJAMHAMUKE. Y CJIOBHUSI TPUMEHUMOCTH
ATON MOJEIHN

53

54

55

VYpaBuenne Menneneesa-Kianeiipona u
BBIpQXEHHE ISl BHYTPEHHEH SHEPruu

Bripaxkenue anst BHyTpeHHEH sHepruu
OJIHOATOMHOTO HJIeaIbHOIO Ta3a.
KBasucrarnueckne U HECTaTUYECKHE
IIPOLIECCHI

DneMeHTapHas paboTa B TEPMOJIMHAMUKE.
Berruucnenue pabotsl o rpaduky npouecca
Ha pV-nuarpamme

56

Tennonepenava kak crocod U3MEHEHUs
BHyTpeHHel sHeprun T/l cuctemsl 6e3
CoBepILEHHs pabOThI

57

58

59

KOHBGKHI/ISI, TCIJIOMPOBOAHOCTD, U3JIYUCHUEC
KoauuectBo Temnorsl. TennoéMKoCTh Tea.
VYaenbHas u MOJIIpHas TEIJIOEMKOCTH
BellleCTBa. Y AeIbHAas TEIIoTa CT' OpaHuA
TOIIJIMBA

Pacuér konuyecTBa TEMIOTHI IPH




60

TEILIonEepeaadec

[onsarue 06 agunabaTHom npouecce. [lepBorii
3aKOH TEPMOJANHAMHUKH

61

62

63

KommuectBo TemnoTs! 1 paboTa Kak Mephl
U3MEHEHUS BHYTpeHHeW sHepruu T/1
CHUCTEMBI

BTopoii 3ak0OH TepMOIMHAMHKH IS
PaBHOBECHBIX M HEPABHOBECHBIX MTPOIIECCOB.
Heob6patumocTs npupoIHBIX MPOIECCOB

HpI/IHI_II/IHbI ﬂeﬁCTBHH TCIIJIOBBIX MAIIINUH.
KI1J1

64

MakcumanbsHoe 3nauenue KITM. I{uxn
Kapno

65

66

Pemenue 3amau

O00011IeHNE U CUCTEMATU3AIHS 3HAHUH 110
teme "Tepmoaunamuka. TemnoBbie
MAaIHe!"

67

KonTponbHas pabora no teme
"Tepmonunamuka. TeniaoBbie MalTuHbI"

68

69

[TapooOpa3oBaHue U KOHICHCAIINS.
Ucnapenue n kunenue. Y nejbHasi TEIIOTa
napooOpa3oBaHus

HacpinieHHble 1 HEHACBHIIIIEHHBIE MTAPHI.
KauecTBeHHas 3aBUCMMOCTD IIJIOTHOCTH U
JIaBJICHUsI HACBIILIEHHOT O 11apa OT
TEMIEPaTypbl, UX HE3AaBUCUMOCTh OT 00bEMa
HACBIIIEHHOI 0 Napa. 3aBUCUMOCTb
TEMIEpaTypbl KUIIEHUS OT JAaBJICHUS B




70

KUIKOCTH

Brnaxxnocts Bo3yxa. AGCOIIOTHAS U
OTHOCHUTEJIbHAS BIAXKHOCTh

71

72

73

Pemenue 3amau

Teépnoe Teno. Kpucramimueckue u
aMmopdHbIe Teaa. AHU30TPOITHS CBOMCTB
KPHUCTAIIJIOB

IlnaBnenue u kpucTamM3anus. Y 1eabHast
TeruioTa masiaeHus. Cyonumanus

74

75

76

Hedopmaruu TBEpaOTO Tena. PacTskeHune u
cxatue. Casur. Moayne FOnra. [Ipenen
yrpyrux aedopmarmii

TemioBoe paciivpeHue KuaKOCTel u
TBEPABIX Tel. AHTAPMOHH3M TETIOBBIX
KOJIeOaHWI YacTUIl BEIIECTBA.
[Ipeo6pa3oBanue sHEPTUU B (Pa30BBIX
nepexoiax

YPaBHeHI/Ie TEIUIOBOro OanaHca

77

Pemenue 3agau

78

79

80

[ToBepxHOCTHOE HaTsKeHUE. Kanuisipabie
sBJeHUd. /aBieHune noa UCKpUBIECHHON
MMOBEPXHOCTHIO KUJAKOCTH. Dopmyna
Jlammaca

O0001eHUE U CUCTEMATU3ALMS 3HAHUM 110
TeMe "ArperaTHble COCTOSTHUS BEILIECTBA.
®dazoBble IEPEXOBI"

KonTtponbHas pabora o Teme "ArperarHsie
cocTosiHuA BeliecTBa. Pa3oBble MEPEXoabl”




DJeKTpu3anys Tel U e€ IpOosBICHUSI.
DnekTpuueckuii 3apsia. [[Ba Buna

81 ANEKTpUUECKUX 3apsaoB. [I[poBoaHMKH,
JUBJICKTPUKU U TTOJTYIPOBOTHUKHI

20 DJIeMEHTapHbIN IEKTPUUECCKUN 3apsi/l.
3aKOH COXpaHEeHHsI SJEKTPUUECKOTO 3apsiia

23 Bzaumopeiictue 3apanoB. Toueunsie
3apsiabl. 3akoH Kynona

84 Pemenue 3agau

25 Onektpuueckoe none. Ero neiictBue Ha
AIEKTPUUYECKUE 3aPSI/IbI
Hanpsk€HHOCTB AIEKTPUYECKOTO MOJIS.

26 [IpoOHnelii 3apsa. JIlunum HanpsKEHHOCTH
3JeKTpUYecKoro nosst. OTHOpPOIHOE
3JIEKTPUYECKOE TI0JIE
[ToTeHIIUamTbHOCTh JIEKTPOCTATUUECKOTO

87 noJist. Pa3HOCTh MOTEHIIMATIOB U
HaIpsHKEHUE
[loTeHumanbHas SHEPrUs 3apsiia B

88 aneKTpocTaTuueckoM mnose. [lorennuan
AIEKTPOCTATUUECKOTO OIS
CBs13b HAPSHKEHHOCTH TOJISL U PA3HOCTU

89 MOTEHIIUAJIOB JIJISl 3JIEKTPOCTATUYECKOTO
TOJIS

90 [IpuHUIUI Cynepno3uIuu JIEKTPUIECKUX
noJjeun

91 Pemenue 3agag

92 ITone Toueunoro 3apsiaa. [lone paBHomMepHO




3apspbkeHHo# cdepsl. [Tone paBHOMEpHO
3apsHKEHHOTO 1Mo 00bEéMy mapa. [Tome
PaBHOMEPHO 3apsHKEHHONW OECKOHEUHOM
IJIOCKOCTH.

HpOBOILHI/IKI/I B DJICKTPOCTAaTUYCCKOM IIOJIE.

93 YcioBue paBHOBeCHS 3apsiOB

o4 JIN3IIeKTPUKY U TIOTYITPOBOAHHUKY B
AIEKTPOCTATUYECKOM I10JIe
Konpnencarop. DnekTpoéMKOCTh

95 KOHJIEHCATOPa. DIIEKTPOEMKOCTD IITIOCKOTO
KOHJICHCATOPA

96 [TapannensHOE U MOCIEAOBATEIHHOE
COCIMHEHUS KOH/ICHCATOPOB

97 DHeprus 3apsHKEHHOT0 KOHJEHCaTopa

98 Pemenne 3amau

99 JIBr>keHuMe 3apsKEHHON YaCTHULIbI B
OJIHOPOJHOM DJIEKTPHUUECKOM TOJIe

100 Pemenne 3amau

101 O06o01IeHre U cucTeMaTu3alys 3HaHU| 0
TeMe "DnekTpuieckoe nosue"

102 KoHnTtponbhas paborta mo teme
"OnexTpuueckoe noiue"
Cuna Ttoka. [TocTossHHBIN TOK. Y ClI0BUA

103 CYIIECTBOBAHUS MOCTOSIHHOTO
ANEKTPUYECKOTO TOKA

104 Wcrounuku Toka. Hanpsxenue nu 9/1C

105 3akon OMa 1 yJacTKa [EeTH.

3JI€KTpI/I‘IeCKOG CONMPOTUBJICHUC




3aBUCHUMOCTh COIMPOTUBJICHUA OAHOPOJHOT'O

106 MPOBOJIHUKA OT €r0 JIIMHBI U IJIOIIA N
MONEPEUHOI0 CEYCHUS

107 Y aenpHOE CONPOTUBIICHHUE BELIECTBA.
Pentenue 3anau

108 [TocnenoBarensHOE, MapaiesibHOE,
CMEIIaHHOE COETMHEHUE TPOBOIHUKOB

109 Pacuér pa3BeTBIEHHBIX IIEKTPUUECKUX
neneii. [Ipasuna Kupxroga

110 Permenue 3agau

11 Pabora snexTpruyeckoro Toka. 3aKoH
Hxoyns —Jlenua

112 Perenue 3agau

113 MOonTHOCTh MEKTPUUYECKOTo ToKa. TermoBas
MOIIIHOCTb, BbIIENIsIEMasl Ha PE3UCTOpe

114 Pemenue 3agau

115 O/1C u BHyTpEHHEE CONPOTUBIICHUE
HMCTOYHUKA TOKA

116 3axon OMa 1715 OJTHOM (3aMKHYTOM)
ANEKTPUYECKOMN LETIH

117 Pemienue 3agaa

118 MOoIIHOCTh UICTOYHUKA TOKA

119 Konnencarop B 11enu NOCTOSIHHOTO TOKA.
KopoTtkoe 3ambikaHue

120 Pemenue 3agau

121 O0001eHne 1 cucTeMaTU3aINs 3HAHUI 110

teMme "[loCcTOsHHBIN 31eKTpuYecKuil ToK"




122

123

KonrtponbHas pabora no reme
"TTocTOSIHHBIN NEKTpUYECKUI TOK"

:‘)J'IGKTpI/I‘iCCKaSI IMPpOBOAMMOCTD PA3JIMYHBIX

BEILIECTB. DJICKTPUUYECKUH TOK B METaslax.
CBepXIpOBOIUMOCTD

124

DJIEKTPUYECKU TOK B paCTBOPAx M
paciuiaBax 3JeKTpoauToB. 3akoHbl Dapanest
JUTS DJIEKTPOJIN3A

125

126

DneKTpuuecKuil ToK B razax. [lnazma

DneKTpUYecKuil TOK B BakyyMe. BakyymHbie
IPUOOPHI

127

128

129

130

131

DNEKTPUUECKUH TOK B IOJIYIPOBOJHUKAX

®u3NUecKuil TPAKTUKYM 110 TEME
"N3yueHne HepaBHOMEPHOTO JIBMXKEHUS C
LEJIbI0 ONIPEACIICHUS MTHOBEHHOM
ckopoctH"

Du3HUeCKU IPAKTUKYM I10 TEME
"M3MepeHune yCKOpEeHHUs TpU
IPSIMOJIMHENHOM PaBHOYCKOPEHHOM
JIBHKEHUHU 10 HAKJIOHHOW IMJIOCKOCTH' MIIH
"UccnenoBanue 3aBUCUMOCTH IMTYTH OT
BPEMEHU ITPU PABHOYCKOPEHHOM JIBUKEHUU"

Pu3NUeCKUu IPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHus CBOOOIHOTO
najnenus” win "M3ydeHue qBUKEHUs Tena,
OpOILIEHHOTO TOPU30HTAIBHO"

Pu3N4eCKUu IPAKTUKYM I10 TEME
"N3y4yeHne qBUKEHMS TeJa 110 OKPY>KHOCTH




132

C ITOCTOSIHHOM 1O MOJIYJIFO CKOPOCTHIO" MITH
"UccnenoBanue 3aBUCUMOCTH IepUoja
oOpallleHUs1 KOHUYECKOI'0 MasiTHUKA OT €ro
napameTpos"”

DuU3nYeCKUi MPAKTUKYM 10 TEME
"N3ydyeHue u30TepMUYECKOro Ipolecca
(peKOMEH0BAaHO UCTIOIb30BaHUE HU(POBOIA
nabopatopun)" win "M3ydeHne n30X0pHOTO
nponecca" win "M3ydenne n306apHoro
npouecca" win "[IpoBepka ypaBHEHUS
coCTOAHUS"

133

Pu3n4ecKuil IPAKTUKYM 110 TEME
"N3mepenue yaenbHol TernaoéMKocTu" niu
"UccnenoBanue mpoliecca OCThIBAaHUS
BeniecTa"

134

Du3HYEeCKU IPAKTUKYM I10 TEME
"N3y4yeHne 3aKOHOMEPHOCTEN HcTIapeHust
)uakocreit" wim "M3mepenue yaenbHON
TETJIOTHI TIJIaBJICHUS JIbaa" HIn
"N3mepenune abCOMOTHOM BIaXXHOCTU
BO3/lyXa M OLIEHKa MaccChl IapoOB B
MOMELEHUN "

135

Pu3NYecKuil TPAKTUKYM I10 TEME
"HccneqoBanue CMENTIAHHOTO COSTUHEHUS
pe3uctopoB” win "M3MepeHne yienbHoro
CONPOTHUBIICHUS MPOBOJHUKOB" UK
"UccnemoBaHue 3aBUCUMOCTH CHIIBI TOKA OT
HaIpsKEHUs ISl JIAMITbl HAaKaJTuBaHUS"

136

DuU3NYECKU MPAKTUKYM 110 TEME




"HaGnronenue anekrpoauza”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME



11 KJIACC

KonuyectBo 4yacos DJIEeKTPOHHbBIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoarmpie  Mpaxrueckue fll3yqe1mﬁ :)Iﬁlil;l;OBaTeﬂbﬂble
padoThI padoThI pecypenI
B3aumoselicTBue NOCTOSIHHBIX MArHUTOB U
1 IIPOBOJTHUKOB C TOKOM. MaruuTHoe 1osie. 1
I'mnotesa Amrmepa
Bekrop marauTHOM nHAYKUuU. [IpuHimn
2 CyNEepHO3HIMU MArHUTHBIX ToJed. JInnnn 1
MarHMTHON UHIYKIIUU
3 MarauTtHoe 1nosie NpoBOJHUKA C TOKOM. |
OmnbIT DpcTeaa
Cuna Amnepa, e€ HanpaBJIEHUE U MOIYJIb 1
5 Pemenue 3amau 1
6 ITpumeHneHne 3akoHa Amnepa. |
DeKTpOU3MEpPUTEIbHbBIE TPHOOPHI
Cuuta Jlopeniia, e€ HanpaBJI€HUE U MOTYJIb.
7 JIBrKeHHe 3apsyKEeHHON 4acTUIBI B 1
OJIHOPOJAHOM MarHWTHOM I10JIe
Pemrenue 3anau 1
PaGora cunel JlopeHniia 1
10 Pemenue 3agau 1
1 MarauTHoe 1noJje B BELECTBE. |
deppoMarHeTHKY, apa- U JuaMarHeTUKN
12 OcHoBHbIE CBOICTBA (heppOMarHeTUKOB. 1

[Ipumenenue peppomMarHeTUKOB




13 Pentenue 3amau mo teme "MarautHoe mone"

14 Pemienne 3agau mo reme "MarautHoe nose"

15 SIBiieHUE ANEKTPOMArHUTHOM UHAYKIUH.
IToTok BekTOpa MAarHUTHOM MHIIYKLIUU

16 OJ1C uHAYKIMH

17 3aKOH 3JIEKTPOMArHUTHON MHIYKIIMHU
®dapanes

18 Buxpesoe anexrpuueckoe nose. Toku Pyko

19 OJ1C uHAYKIMY B ABUKYIIAXCS
MIPOBOJIHUKAX

20 Pemenne 3amau

21 IIpaBuiio Jlena

2 NunykruBHOCTH. KaTymka MHIYKTHBHOCTH
B IICITHM IIOCTOSSHHOI'O TOKA

3 SBnenune camonnaykiuu. 3/C
CaMOMHIYKIIUU

24 DHeprusi MarHUuTHOTO TOJIs KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE T0JIe

25 Pemenue 3agau

26 O0o001IcHNEe U CHCTEMAaTH3alKs 3HAHUH 110
TeMe "DneKkTpoarHamMuKa"

7 KonTponbhas pabota no teme
"OnekTpoguHaMuka"

73 Konebarenbnas cucrema. CBOOOIHbBIE
Konebanus. ['apMoHUYECKre KOJIeOaHus

79 Kunematnueckoe u IMHAMHYECKOE

OIMCAaHMUE KOJeOaTEIbHBIX JBHKCHHU N




DHepreTudeckoe onrucanue. BeiBos
JTUHAMHUYECKOT0 OMUCAHUS TAPMOHUYECKUX

30 KoJIe0aHUHU U3 UX YHEPTETHIECKOTO U
KMHEMAaTUIECKOTO OTTCAHUS

31 Ammatyna u dasza koaedanuit
[lepuon u yacrora konebanuii. [lepros
MaJIBIX CBOOOTHBIX KOJICOAHHIA

32 MaTeMaTUYeCcKoro MasTHuka. [lepuon
CBOOOIHBIX KOJICOAHUN TTPYKHHHOTO
MasiTHUKA

13 3aryxaroiue KonebaHus. BolHyK1eHHbIE
Kosiebanus1. Pezonanc

34 ABTOKOJIE0aHUA

35 Perenue 3agau

36 VYpok-koHpepennus "MexaHnueckue
Kojie0aHusl B My3bIKaJIbHBIX HHCTPYMEHTax"

37 O06o011eHre U cucTeMaTu3alys 3HaHU| o
teMe "MexaHnnueckue KonebaHus"

18 DNIeKTpOMarHuTHhIE KOJIeOaHusI.
KonebaTenbHbIil KOHTYp
®opmyna Tomcona. CBsI3b aMIUTUTYBI

39 3apsiia KOHJIEHCATOpa ¢ aMIUTUTYI0M CHJIBI
TOKa B K0JIeOaTeIbHOM KOHTYpe

40 3aKOH COXpaHEeHHsI SHEPTUHU B UACATHLHOM
KoJIe0aTeIbHOM KOHTYpE
3aryxarolye 3JIeKTPOMarHuTHbIE

41 KosiebaHus. BeinykeHHbIe

SJICKTPOMArHuTHBIC KoJIeOaHus




ITepemennsbIit TOK. Pe3auctop u KoHaEHCATOP

42 B LIETIH TIEPEMEHHOT0 TOKa

43 Karymika HHIyKTHBHOCTH B LICTIH
MePEMEHHOTO TOKa

44 3akon OMa JJ1st 5JIeKTPUYECKOM 1enu
MEPEMEHHOTO TOKa
MOoIHOCTh MEPEMEHHOTO TOKA.

45 AMITTUTYAHOE U IEHCTBYIOIIEE 3HAUEHUE
CHUJIbI TOKA Y HAIPSKEHUS

46 Pe3oHaHC B 3eKTpUUECKOM 1IenH

47 Pemenne 3amau
WneanpHbIiA TpanchopmaTop.

48 [Tpon3BoaCTBO, Mepeava u MoTpedIeHne
3JIEKTPUUYECKON SHEPTUU
DKOJIOTUYECKUE PUCKHU TTPU MPOU3BOJICTBE

49 3eKkTpo3Hepruu. KynbTrypa ucnosib30BaHus
3JIEKTPOIHEPTUU B TOBCEAHEBHOM KU3HU

50 Pemenue 3amau

51 Pemnrenne 3agau

57 O00011eHre U cCUCTEMAaTU3ALMS 3HAHUI 110
TeMe "DeKTpOMarHuTHbIE KosieOaHus "

53 MexaHn4yeckne BOJIHbI. XapaKTepUCTUKHU
MeXaHWYECKUX BOJIH

54 CBolicTBa MEXaHUYECKHUX BOJIH

55 3ByK. XapaKkTEepUCTUKH 3ByKa

56 Wndpassyk u yaprpa3Byk. Lllymosoe

3arpsA3HCHHUC Opr)KaIOH_ICﬁ CpCablL




57

58

Penrtenue 3anau

SJIGKTpOMaI‘HI/ITHBIe BOJIHBI. I/IBJIy‘{eHI/Ie
OJICKTPOMAardiMuTHBIX BOJIH

59

60

61

OHeprus 31eKTPOMarHUTHBIX BOJIH.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

[IIxana 37eKTpOMAarHUTHBIX BOJIH.
[IpuMeHeHue AIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY

HpI/IHHI/IHBI PaauoCBA3U U TCICBUACHUA.

Paguonokamus. 9J'IeKTp0MaFHI/ITHOC
3arpsA3HCHUC oxpymaromeﬁ CpCabl

62

KonTponpHas padora o teme "Konebanus
Y BOJTHBI"

63

64

CserT. 3aKOH NPSAMOJIUHENHOTO
pacnpocTpaHeHMsl CBeTa

Pemienne 3ama4q Ha MMPUMCHCHHUC 3dKOHA
HpHMOJ’IHHCﬁHOFO paciipoCTpaHCHUA CBECTa

65

Otpaxenue csera. [1nockoe 3epkaino.
Cdepuueckoe 3epkaino

66

[Tpenomnenue cBeTa. AGCOMIOTHBIN U
OTHOCHUTEIIbHBIN MMOKa3aTeb MPeTOMIICHHUS.
ITonmHOE BHYTpEHHEE OTpaKEHHE.
IIpenenbHbIN Yoy MOJHOTO BHYTPEHHETO
OTpakKeHUS

67

68

Pemenue 3a1au Ha IPUMEHEHNE 3aKOHOB
OTpaXeHUS U MIPEJIOMIICHUS CBETa

Xon stydeit B mpusMe. Jlucrnepceust cBerTa.
CnoxHBIN cocTaB Oenoro csera. L{Bet




JInn3pl. DOKYyCHOE PacCTOSTHUE U

69 ONTHUYECKAsl CUJIA JIMH3BI

70 [TocTpoenue n3o0pakxeHUi B JIMH3aX U X
cucTeMax. YBeJIUYeHHUE JTUH3bI
Pemenue 3agau Ha mocTpoeHue

71 N300paKeHHA, TIOTY4aeMBIX C TOMOIIBIO
JMH3

72 I'ma3 kak ontuyeckas cucrema

7 Pemenue 3anayu. [Ipeaenst npuMeHUMOCTH
TEOMETPUUECKOMN ONTHUKH

74 CkopocTb cBETa U METO/Ibl €€ U3MEPEHUS

75 Jucnepcus ceera

76 WHuTepdepenmus cera

77 KorepeHTHbIe UCTOYHUKHU. Y CTIOBHS
HaOII0/IEHUSI MAKCHMYMOB U MUHUMYMOB

78 Pemenne 3amau

79 [Ipumenenuie nuTeppepeHuu

80 Judpakuus csera

21 JudpaxknuonHas pemeérka. Y cioBue
HAOJTIO/ICHUS TJIABHBIX MAKCUMYMOB

82 Pemienue 3anau

23 [Toniepe4HOCTh CBETOBBIX BOJIH.
[Tonsipusanus ceera

84 Pemienue 3anau

85 CBeToBbI€ SBJICHUS B IPUPOJIE

26 O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110

Teme "OnTuka"




87 KoHnTtponbHas paborta mo teme «OnTrka 1
['panu1Ibl MPUMEHUMOCTH KJIACCUYECKOM

88 MEXaHUKH. 3aKOHBI JICKTPOIMHAMUKHU U 1
MPUHIIUIT OTHOCUTEJILHOCTH

29 [TocTynartel cienuanbHOU TEOPUU |
OTHOCUTEJIBHOCTH
[TpocTpaHCTBEHHO-BPEMEHHOM HHTEPBAJL.
[IpeobpazoBanus Jlopenua. YcioBue

90 npUYUHHOCTU. OTHOCUTENBHOCTh 1
OJIHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHU U
COKpAILEHHUE JITUHBI

01 DHeprus U UMNYJIbC PEISITUBUCTCKOM |
YaCTHIIBI

9 CBs13b MaccChl C PHEPTUEH U UMITYIBCOM |
PENSATUBUCTCKON YaCTULbI. DHEPTHUS TIOKOS

93 PaBHOBecHOE TeII0BOE U3ITyUEHHE 1

94 3akoH cmenieHus Buna 1

95 I'mnoteza M. Ilnanka o kBanTax. ®OTOHBI 1

96 OHeprust 1 UMITyJIbC GOTOHA 1

97 ®oroaddext. OnbiTe A. I'. CTonerona. |
3akonbl poTtorddekTa

08 VYpaBHenue DitHmTeitHa 1151 poTodpdexra. 1
"Kpacnas rpanuna" ¢pororpdexra

99 JaBnenue cera. OnbiTel [1. H. JIeOenena 1

100 BoustHOBBIE CBOMCTBA YaCTHIL 1
Bounsl ne bpoia. /[nuHa BoJiHBI e

101 Bpoiins u pa3mepsl 00J1acTH JTOKATU3AMA 1

JBUKYILIEHUCS YaCTULIBI




102

KopmyckynsipHO-BOJIHOBOM Ayann3m

103 Judpakius 3eKTPOHOB Ha KPUCTAJIIAX
Crnenuduka u3MepeHu B MUKPOMHUPE.

104 CooTHoIIeHUs HEOTIPEeAeIEHHOCTEN
[eitzenbepra

105 Pemenue rpadguueckux 3aaaq

106 Pemienne pacu€THbIX 3314
KonTponbhas pabota mo Temam: "OCHOBBI

107 CTO", "KopmyckyJIsspHO-BOJIHOBOI
nyanuzm"

108 OMBITHI 110 UCCIEIOBAHUIO CTPOEHHUS aTOMA.
[Tnanerapnast moaens atoma Pesepdopna

109 [Tocrynarter bopa

110 Buasl ciektpoB. CriekTp ypOBHEH SHEpruun
aToMa BOOpoza

11 CrioHTaHHOE U BBIHYKJEHHOE U3ITy4YeHUE
cBeTa

112 Jlazep
Hyknonnas mozens siipa ['eiizenOepra-

113 MBaHeHKo. 3apsii 1 MacCOBOE YUCIIO AApa.
H3oTonel. PagnoakTuBHOCTH
3aKOH paJ0aKTUBHOIrO pacnaaa. CBoiicTBa

114 MOHU3HUPYIOUIETO U3NydeHus. Biausinue

paZlOaKTUBHOCTH Ha )KMBBIE OPIaHU3MBI.
Jo3umerpus

115

DHeprus CBSI31 HYKJIOHOB B sijipe. SlnepHbie
cuibl. Jledekt maccol siapa. SAnepuoie
peakiuu. SnepHsie peakTopsl. [Ipodnemsr




116

117

118

YIPaBJIIEMOr0 TEPMOSIIEPHOTO CUHTE3A.
OKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS sIIEPHON
SHEPreTUKU

MerTonbl perucTpaiuy u ucciae10BaHus
3JIeMEHTapHbIX YacTul. OyHAaMeHTaIbHbIE
B3aUMOJIeiicTBUS. baproHbI, ME30HBI U
nentoHsl. [IpencraBinenne o CtanpapTHON
mojenu. KBapk-riitooHHass MOJEIb aipOHOB

®uzuka 3a npenenamu CTaHIapTHOU
Mojzenu. TéMHas MaTepus U TEMHAs
sHeprus. EnuHcTBO (hU3MYECKOM KapTHHBI
MHUpa

OTanbl pa3BUTUS aCTPOHOMHUHU. 3HAUYCHHUE
aCTPOHOMUU

119

[IpumMeHMMOCTh 3aKOHOB (PU3UKU JISI
00BsICHEHUS TPUPOJIBI KOCMUYECKHUX
00BbEeKTOB. METO Il aCTPOHOMHUUYECKHIX
HCCIIeIOBaHU M

120

CoBpeMeHHbIE ONTUYECKHE TEJIECKOTIbI,
paaAMOoTENECKOIIbl, BHEATMOC(EepHas
aCTPOHOMHUS

121

122

Bun 38é3nH0r0 HebOa. Co3Be3nus, sipKue
3BE3/Ib], INTAHETHI, UX BUIUMOE IBIKCHUE
Conneunas cucrema. Connne. ConHeuyHast
aKTUBHOCTb. VMIcTounuk sHeprun ConHLa u
3BE3]

123

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU.
Jnarpamma "cnekTpalibHbIN Ki1acc —




124

CBETUMOCTD"

3B€3HBI TJIaBHOM IMOC/IEI0BATEILHOCTH

125

126

127

Bnytpennee ctpoenue 38€31. CoBpeMEHHbIE
IIPEJICTABICHUSI O IIPOUCXOKICHUU U
sBositonny CosHIA U 3BE3/. DTarlbl )KU3HU
3BE3 ]

Mineunsiii [1yTe — Hama ["anaktuka. Tunsl

rajakTuk. YEpHbIE ABIPHI B A/1pax rajgakTUK

Bcenennas. Paciunpenue Beenennoii. 3akoH
Xab6ma. Teopust bosbiioro B3psiBa.
PenukToBO€ H3nyueHue

128

MacmrabHas ctpykTypa Beenennoil.
Meraranaktuka

129

130

131

132

Hepeménnble mpo0i1eMbl aCTpOHOMHUH

Du3nUeCcKU IPAKTUKYM I10 TEME
"UccneqoBaHue MAarHUTHOTO TTOJIST
IMOCTOSTHHBIX MarHUTOB' MJIN
"UccnenoBaHue CBOMCTB
deppomarneTukos" umm "HccnenoBanue
JIEHCTBUSI TTOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM"

Pu3NYeCcKUuil IPAKTUKYM I10 TEME
"N3mepenue cunel Amnepa" win "M3yuenue
3aBUCHUMOCTH CUJIbI AMIiepa OT CHJIbI TOKa"
unu "OnpeneneHre MarHUTHON WHITYKIIMU
Ha OCHOBE M3MepeHus cuibl Ammnepa”

Du3nUeCKUu IPAKTUKYM 110 TEME
"UccnenoBaHue IBIEHUS




133

134

135

3JIEKTPOMArHUTHON MHIYKIIUHU'" WIIH
"Omnpezaenenre MHAYKIIMA BUXPEBOTO
MarduTHOro mojis"

DuU3nYeCKui MPAKTUKYM 10 TEME
"UccnenoBanue ABICHUS CAMOUHIYKIINM"
nn "COopka MOJEIH JIEKTPOMArHUTHOTO
reHeparopa"

Ou3nyecKuil MPakTUKYM IO TEME
"N3mepenue neproia CBOOOTHBIX
KoJIe0aHUN HUTSIHOTO U MPY>KUHHOTO
MasATHHUKOB"

Pu3n4eCcKuil IPAKTUKYM I10 TEME

"IIpeoOpa3oBaHue YHEPTUH B MPY>KUHHOM
MasiTHUKe"

136

Pu3nYecKuil TPAKTUKYM 110 TEME
"UccnenoBanue mepeMeHHOTO TOKa Yepes
MOCJIEIOBATEIbHO COSTMHEHHBIE
KOHJIEHCATOp, KaTYIIKY U pe3ucTop’ win
"HccnenoBanue paboThl HCTOYHUKOB CBETA
B LIETIM IIEPEMEHHOT0 TOKa"

137

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3y4yeHne napameTpoB 3ByKOBOW BOJIHBI"

138

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3mepenune nokasaresns MpeoMIIeHUs
crexna" win "llonyuyenue nsoOpaxxkeHus B
CHUCTEME U3 IUIOCKOIO 3epKajia U JTUH3bI"

139

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosHUs OT BEIleCTBa (Ha pUMepe




140

141

142

143

Kuakux auH3)" uinn "M3Mepenue
(OKYCHOTO pacCTOSIHUS PACCEHBAIOIIIX
uH3"

DuU3nYECKU MPAKTUKYM 10 TEME
"Habnronenue nqudpakuun, nHTEpHEepeHInn
U noJjsipu3anuu ceera'

Pu3N4eCKu IPAKTUKYM 110 TEME
"OnpeneneHye UMIyabCa U SHEPTUU
PENSATUBUCTCKUX YacTull (1o pororpadusam
TPEKOB 3aPsKEHHBIX YaCTUIl B MATHUTHOM
nosie)"

Pu3n4eCcKuil NPAKTUKYM 110 TEME
"U3mepenne noctosinHou [lnanka Ha
OoCHOBe HccliienoBanus Gororpdexra” nmm
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA
yepe3 CBETOANO] OT HANPSKEHUs "
Pu3n4ecKuil NPAKTUKYM 110 TEME
"HccnenoBaHue CIIEKTpa pa3peXeHHOIO
aTOMapHOT0 BOAOPOJa U U3MEPEHUE
nocrossHHOM Punbepra"

144

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HccnenoBanue paanoakTUBHOTO (hoHA ¢
UCIIONIb30BaHUEM JI03UMETpa" HIn
"H3y4eHue moriaomeHus 6eTa-4acTuil
aJIToOMUHUEM"

145

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"HaOnroenus 38E31HOT0 HEOa
HEBOOPYXEHHBIM I'JIa30M C HCIIOJIb30BaHUEM
KOMIIBIOTEPHBIX IPUIOKEHUN JUIs




OTIpEICTICHUS TTOJIOKEHHUST HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO AaTy: OCHOBHBIC
co3Be3ausi CeBEepHOro MOMyIapus U sipKkue
3BE3161" nian "HaOao1eHus B TEIECKOII
JIyHbI, IUIAHET, TYMAHHOCTEN U 3BE3IHBIX
CKOIUICHHI"

146

O0001IcHNE U CHCTEMATH3aLKs 3HAHUI.
Ponb pusuku u actpoHOMUY B
SKOHOMHYCCKOM, TEXHOJIOTHISCKOM,
COLIMAJILHOW U ATUYECKOH cepax
JIEeITEIIbHOCTH YCIIOBEKA

147

148

O06o00meHne U cucTeMaTu3aus 3HaHUH.
Poub 1 MecTo (pM3MKK U ACTPOHOMUH B
COBPEMEHHOM HAyYHOU KapTUHE MUPA

O0001IcHNEe U CHCTEMATH3alKs 3HAHUM.
Ponpb pusndeckoit Teopun B pOpMUPOBAHUU
NpEeJICTaBICHUN O PU3NYECKON KapTUHE
MHUpPa, MECTO (PU3MUECKON KapTHHBI MHpa B
001IeM psiTy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPEJCTABICHUN O PUPOJIC

149

150

O0001eHrEe U cUCTEMATU3ALMS 3HAHUI 110
Tteme "Kunemaruka"
O0001eHUE U CUCTEMATU3ALUS 3HAHUM 110
teme "Kunemaruka"

151

O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
teme "/IluHamuka"

152

O00011IeHNE U CUCTEMATU3AIUS 3HAHUI 110
teme "CrtaTuka TBEpAOro Tena'




153

154

O00011eHre U cUCcTEMAaTU3ALMS 3HAHUI 110
TeMe "3aKOHbI COXPAHEHUS B MEXaHUKe"
O0001eHre U cUcTEMaTU3ALMS 3HAHUI 110
Teme "OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM
Teopun"

155

O00011IeHNE U CUCTEMATU3ALMS 3HAHUH 110
teme "Tepmonunamuka. TemioBbie
MAaIuHe!"

156

157

158

O06o00mIeHre U cUCTeMaTH3aIMs 3HAHUH 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®a30Bble IEPEXO0bI"

O06o011eHNe U cucTeMaTU3alus 3HaHUH 110
TeMe "DnexkTpuyeckoe nosue"

O06o0011eHNe U cucTeMaTU3alus 3HaHUH 110
TeMme "[10CTOSHHBIN 2IEKTPUUECKUN TOK"

159

160

161

O00011eHre U cCUCTEMAaTU3ALMS 3HAHUI 110
teMe "Toku B pa3nnyHbIX cpeaax”

O00011eHrE U cCUCTEMATU3ALMS 3HAHUI 110
TeMme "MaruutHoe noJe"
PesepBHriit ypok. O6001IeHNE U

cUCTEMATHU3aIHsA 3HAHUH 10 TEME
"DneKTpoMarHuTHas MHIyKIus"

162

Peseprubrit ypok. O6001eHIE U
CUCTEMATH3AIINA 3HAHUH 110 TEME
"Mexanundeckue KoneOanusg"

163

PeseprubrIit ypok. O6001eHNE 1
CUCTEeMAaTH3aIHs 3HAHHUH 110 TeMe
"DreKTpoMarHuTHbIE KoieOaHus "




164

165

166

PesepBHbIil ypok. O0001ICHNE 1
CUCTEeMAaTH3aIHsI 3HAHHH 110 TeMe
"MexaHn4yecKue 1 3JEKTPOMarHUTHbIE
BOJIHBI"

PesepBHbIil ypok. O0001ICHNE U
cucreMarusanys 3HaHui mo reme "Ontuka"
PesepBHeiit ypok. O600IICHHE U

cucTeMarusanus 3HaHui 1Mo Teme "OCHOBEI
cTo"

167

PesepBHeIit ypok. O600IICHHE 1
CHCTEMaTH3alHs 3HAaHUH 110 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayanu3m"

168

169

170

PesepBHeIit ypok. O000IICHHE 1
cucTeMaru3aiis 3Hanuii mo reMe "dusuka
aroma"

PesepBHriit ypok. O60011IeHNE U
CHCTEMAaTH3alMs 3HaHui 110 TeMe "DPusnka
ATOMHOTO SIJpa U AJIEMEHTaPHBIX YaCTHIL"

PesepBHslit ypok. O60011IeHNE U
cucTeMaTH3alus 3HaHUH 1o Teme
"JneMeHTh! acTpodu3uku”

OBUIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

170

16







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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