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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢u3uKe Ha YpOBHE CpeaHero oOmiero oOpa3oBaHMsS pa3paboTaHa HAa OCHOBE
MOJIOKEHUA W TpeOOBaHMII K pe3ylbTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTelbHON MPOrpamMMBbl,
npeacraBieHHbix B ®I'OC COO, a takxke ¢ yu€toM QeaepanbHOl padouyeld MporpaMMbl BOCIIUTAHUS H
Konnenuuu mnpenonaBanus ydeOHoro mnpenmera «®usuka» B 00pa30BaTENbHBIX OpraHU3alMAX
Poccuiickoii @enepanuu, peaan3yonx OCHOBHbIE 00pa30BaTEIbHbBIC TPOTPAMMBI.

[Iporpamma mo ¢usuke ompexaessier 00s3aTeNbHOE IMPEIMETHOE COJEp)KAHHE, yCTAaHABIMBACT
PEKOMEHAYEMYIO I10CII€0BAaTENbHOCTh H3YYEHUS TEM M DPa3/ieloB yY4eOHOro IpeaMeTra ¢ y4éTom
MEXITPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3EH, IOTUKN y4eOHOro Mpolecca, BO3PACTHBIX 0COOCHHOCTEH
obyuaromuxcs. [Iporpamma no ¢usuke mAaéT mpeAcTaBiICHUE O LENAX, COAEPKaHUU, OOIIeH CTpaTeruu
0o0y4eHHs, BOCHHUTAHUS W Pa3BUTHS OOy4ArOMIMXCS CpeACTBaMHU ydeOHOro mnpeamera «Pu3ukay Ha
yri1yOJI€HHOM YpOBHE.

W3yuenne Kkypca ¢Gu3ukd  yrayOnEHHOrO  ypoOBHS — IO3BOJSIET — peajM30BaTh  3a7aud
npoeCCHOHATPHON OpHEHTAIMK, HANpaBJIeHO Ha CO3JAaHHWE YCIOBUH IS TIPOSBICHHUS CBOMX
MHTEIJUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEH KaKIbIM OOYYAIOIIUMCS, KOTOpble HEOOXOIUMBI JIJIs
IIPOJOIDKEHHs 00pa30BaHUs B OPraHU3aLMIX MPOPECCHOHAIBLHOIO 00pa30BaHus MO pa3IMyHbIM (PU3HUKO-
TEXHUYECKUM U MH)KCHEPHBIM CIELIUAIBHOCTSIM.

B nmporpamme no ¢usuke onpenensoTces IUIaHUPyeMble pe3ysIbTaThl OCBOCHHS Kypca (pH3MKH Ha
YPOBHE CpeHero o0mero oopa3oBaHus: TUIHOCTHBIC, METAIIPEIMETHEIE, IPEIMETHBIC (Ha YTIITyOJIEHHOM
ypoBHe). HayuHo-meTononoruyeckoil OCHOBOM st  pa3pabOTKU TpeOOBaHMM K JIMYHOCTHBIM,
METAaINpeIMETHBIM U MPEIMETHBIM pe3yJibTaTaM O0Y4YarolIMXCs, OCBOMBILUX IPOrpaMMy Mo (usmke Ha
YpOBHE cpeaHero o0miero o0pa3oBaHus Ha yriyOJEHHOM YpOBHE, SIBISETCS CHCTEMHO-AEATEIbHOCTHBIN
MOJIXO/I.

IIporpamma no (pu3MKe BKIIIOYAET:

IUTAHUPYEeMbIE DPEe3yJibTaThl OCBOCHUS Kypca (U3MKHM Ha YIIyOJIEHHOM YypOBHE, B TOM 4YHCIE
IIpeIMETHBIE PE3YJIbTAThI MO rojiaM 00yUEHUs;

cojiepkaHue yueoHoro npeamera «Du3nkay 1mo rojgaM o0ydeHusl.

[Iporpamma 1o ¢u3KMKe HE CKOBBIBAET TBOPYECKYIO WHUIMATUBY Y4YHMTEIeH M NpPEeaOCTaBISET
BO3MOKHOCTH JJISl peaju3alMi pa3jiMyHbIX METOAWYECKHX IOJXOA0B K MpPENnojaBaHUI0 (U3MKU Ha
yriay0aE€HHOM YpOBHE NP YCIOBUU COXPaHEHUsI 00s13aTeNIbHOM YacTH coiepKaHUsI Kypca.

dusnka Kak Hayka O Haubojee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYMAas B KadyeCTBE YYEOHOTO
npeaMeTra B IIKOJE, BHOCHUT CYILIECTBEHHBIM BKJIaJ B CHUCTEMY 3HAHUH 00 OKpPYKAIOLIEM MHDE.
[konbHBIA Kypc (U3MKM — CHUCTEMOOOpa3yloluil Ajs €CTECTBEHHO-HAy4YHBIX YYEOHBIX IPEIMETOB,
MTOCKOJIbKY (PM3MUYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOLIECCOB U SIBICHUN, U3y4YaeMbIX XUMHEH, OHOJI0THeH,
¢dbusmdeckoii reorpadueit u actponomueit. Mcnonb3oBanue u akTUBHOE MPUMEHEHHNE (PU3HMUECKUX 3HAHUHT
OIpeNIeNINIO XapakTep M OypHOEe pa3BUTHE pPa3HOOOPA3HBIX TEXHOJOTMM B cdepe SHEpPreTHKH,
TPaHCIOPTa, OCBOEHMSI KOCMOCA, MOJy4YE€HUsI HOBBIX MaTE€pHallOB C 3aJaHHBIMM CcBoWcTBaMu. M3yueHue
GU3MKM BHOCUT OCHOBHOM BKJaad B (OpMHpOBaHHE €CTECTBEHHO-HAYYHOM KapTHHBI MHpa
oOyuatolerocsi, B popMuUpoBaHNE YMEHUI MPUMEHSATh HayYHBIH METOJ MO3HAHMSI IIPU BBIITOJIHEHUU UMU
y4eOHBIX HCCIIeIOBaHUH.

B ocHOBY Kypca GpU3UKM Ha ypOBHE CpEAHEro oo01ero o0pa3oBaHus MOJOKEH PSJl UJCH, KOTOphIE
MO’KHO pacCMaTpUBATh KAaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoea uenocmmnocmu. B COOTBETCTBMM C HEW KypC SBIISIETCS JIOTMYECKH 3aBEPIIEHHBIM, OH
COAEPKUT MaTepuan U3 BCEX pa3fesoB (U3MKM, BKJIIOYAET KaK BOMNPOCHI KIACCUYECKOM, TaKk MU
COBPEMEHHOW (PU3UKH.



Hoea zenepanuzayuu. B cooTBEeTCTBUM ¢ HEW Marepuan Kypca (U3UKH OOBEAMHEH BOKPYT
¢usnueckux Teopuid. Bemymmm B Kypce sBisercs (HOpMHUpPOBaHHME IPEICTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaTe€puH, BELIECTBE U MOJIE.

Hoea cymanumapuzayuu. EE peanuszanus mnpeanosnaraeT HCIOIb30BaHUE TI'yMaHUTAPHOIO
noTeHnuana (GU3n4ecKoil HayKu, OCMBICTICHHE CBSI3HM Pa3BUTHUS (PU3UKU C pa3BUTHEM OOIIECTBA, a TAKKe
C MMPOBO33PEHUYECKUMHU, HPABCTBEHHBIMH U 3KOJIOIMUYECKUMHU ITPOOIEMaMHU.

Hoes npuxnaonoit nanpasnennocmu. Kypc ¢Gusuku yriiyon€HHOrO YpOBHSI Tperoaraer
3HAKOMCTBO C HIMPOKUM KPYrOM TEXHHYECKUX M TEXHOJOTHYECKUX MPUIOKEHUN U3YyYEHHBIX TEOPHUM U
3akoHOB. [Ipu 3TOM paccmaTpuBarOTCS Ha YPOBHE OOLIUX MPEJCTABICHUNA U COBPEMEHHbIE TEXHUYECKHE
YCTPOMCTBA, U TEXHOJIOTUH.

Hoesn 3xono02usayuu peannsyercsi IOCPEACTBOM BBEJICHUS AIEMEHTOB COJEP/KaHuUs, TOCBAIIEHHBIX
AKOJIOTMYECKUM MpoOiieMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHbI C Pa3BUTHUEM TEXHUKU M TEXHOJOTHUH, a
Takke 00CYKIEHUS MPOOIEM PAIlMOHATBFHOTO MPUPOAOIIOIB30BAHUS U IKOJIOTUYECKOM O0€30MacHOCTH.

OcBoeHme cojaepkaHusi TPOTPaMMBI 1O (HU3UKE JOIDKHO OBITh TIOCTPOCHO Ha MPUHIIMIIAX
CHCTEMHO-/ICATEIIbHOCTHOTO Toaxoaa. Jlns ¢usumkn peanuzanusi S5TUX NPUHIMIOB Oasupyercs Ha
UCIOJIb30BAHUU CAMOCTOSITEILHOTO AKCIEPUMEHTa KaK MOCTOSHHO JeHCTBYOIEro Qaxkropa yuyeOHOTro
npouecca. /s yrnyOonéHHOro ypoBHS — 3TO CUCTEMa CaMOCTOSTEIbHOIO YUEHUYECKOTO IKCIEPUMEHTA,
BKJTIOYAOIIETO (PPOHTAIBHBIC YUEHHYECKHE OIBITHI MPH W3YYEHUH HOBOTO MaTepHuala, J1abopaTopHbIE
paboTel M paboTel mpakThKyma. [Ipum 3TOM BO3MOXXHBI JIBa crioco0a peann3anuu (HU3NIECKOro
MpakTUKyMa. B mepBoMm ciyyae mpakTUKyM mpoBojauTcs nu6o B koHie 10 u 11 kiaccos, nubo mocie
MIEPBOTO M BTOPOTO MOJYTOAMM B KaXJIOM M3 3THX KiaccoB. BTopoil cocod — 3T1o mHTerpamus paboT
[IPpaKTUKyMa B CHUCTEMY J1a0OpaTOpPHBIX pabOT, KOTOpbIE MPOBOAATCA B IPOLECCE M3YUYEHMs pas3jelia
(temsr). Ilpu 3TOM mox paboTraMu MpakTHKyMa IMOHUMAETCSl CaMOCTOSITEIbHOE UCCIIEI0BaHUE, KOTOPOE
IIPOBOJIUTCS [0 PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BUAA O€3 MOIaroBoi HHCTPYKIINU.

B mnporpamme mno ¢usnMke cucreMa YYEHHYECKOro HSKCIEepHUMEHTa, J1a0OpaTOpHBIX paboT |
NPaKTUKyMa NpEeACTaBlIeHAa €IUHBIM IepeyHeM. BbIOOp TeMaTuKu Ui 3THX BHMJOB YYEHHUYECKHX
MIPaKTUYECKUX PAdOT OCYIIECTBISETCS Yy4YaCTHHUKaMU OOpa30BaTEIbHOrO Ipoliecca MCXOAs U3
0COOEHHOCTEN MMOYpOYHOTO IMJIAHUPOBAHUS U OCHalIeHUs kabuHera ¢usuku. [Ipu sTom obecnieunBaercs
OBJIajieHue OOyYaroIMMHUCS YMEHUSMH IMPOBOJIUTH MpPsSMble M KOCBEHHbIE M3MEPEHHUs, HUCCIIEIOBAaHUS
3aBUCUMOCTEH (PU3MUECKUX BEJIMYMH U MIOCTAHOBKY OIBITOB 10 MPOBEPKE MPEATIOKEHHBIX THIIOTE3.

bonbiioe BHUMaHME yAenseTcsl PEUIeHMIO PacY€THBIX M KauyeCTBEHHBIX 3adad. llpu stom s
pacuéTHBIX 3aja4 MPUOPUTETOM SIBJISIOTCS 3a/laddl C SBHO 3aJaHHOM M HESBHO 3aJaHHOW (hr3HuUecKoi
MOJIEIBIO, MO3BOJIAIOIINE NPUMEHATh M3YyYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOIO pasjela
Kypca, TaKk ¥ HWHTETpUpys NPUMEHEHHE 3HAHUM W3 pa3HbIX pa3nenoB. [[ns kadecTBEHHBIX 3ajad
MIPUOPUTETOM SIBIISIIOTCA 3a7aHMsl Ha OOBbSCHEHUE/NpeacKa3aHue MPOTeKaHUs (PU3NYECKUX SIBICHUN U
MIPOIIECCOB B OKPY’KAIOIIEH XKU3HU, TPpeOyrolue BhIOopa PU3NUecKO MOJCIH JUIsl CUTYallud MPAKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusmMu PI'OC COO k MaTepHaTbHO-TEXHHYECKOMY OOeCHeueHHIO
yaeOHOro mporecca Kypc (u3uku yriayOiaE€HHOTO YpOBHS Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHUS
JOJDKEH W3ydaTbCsl B YCIOBUAX TPEIMETHOro kaOuHeta. B kabunere ¢Gu3uku AOMKHO OBITH
HeoOXxoauMoe JabopaTopHOe 00OpyHOBaHME Ui BBINOJIHEHUS YKa3aHHBIX B Iporpamme 1o (u3uke
YYCHHUYECKUX OIBITOB, JIAOOPATOPHBIX padOT M pPabOT MpakTHKyMa, a TaKXke JIeMOHCTpalMOHHOE
obopynoBaHUe.

JlemoHcTpanoHHoe 00opynoBaHue (GOpMUPYETCS B COOTBETCTBMM C MPHUHIIUIIOM MHHMMAJIbHON
JOCTaTOYHOCTH U 00ECHEeUMBACT IOCTAHOBKY IEPEUMCIICHHBIX B IpOrpamMme IO (PU3MKE KITIOUEBBIX
JNEMOHCTpPAlMA  JUIsl  MCCIENOBAaHUS M3Y4YaeMbIX SIBIEHUH U IPOLECCOB, HOMIUPHUUYECKUX H
(GbyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHHH.



JlaGopaTopHoe oOOpymOBaHWE JUIsl YYEHWYECKHX MPAKTHUYECKUX paboT QGopMupyercss B BHIIC
TEMaTUYECKHX KOMILJICKTOB M 00eCHeunBaeTcs B pacdy€ére OJHOr0 KOMIUIEKTa Ha JBYX OOYYarOIIUXCH.
TemaTnueckue KOMIUIEKTHI JJa0OPaTOpPHOro 000pyIOBaHUS JOJKHBI OBITH OCTPOCHBI HA KOMIUIEKCHOM
MCIOJIb30BAaHUHU aHAJIOTOBBIX U IU(POBBIX IPUOOPOB, a TAKKE KOMITbIOTEPHBIX U3MEPUTEIIbHBIX CUCTEM B
BHJIe TU(PPOBBIX J1TAOOPATOPHIA.

OCHOBHBIMU LETSIMH U3Y4eHUS! PU3UKU B 001IEM 00pa30BAHUU SIBISIOTCS:

dbopmupoBaHHE HMHTEpeca W CTPEMJICHHsS OOYYalOUIMXCS K HAYYHOMY HW3YUEHHIO TPUPOJIBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEACTaBICHUI O HAyYHOM METOJE MO3HaHUSA U (OpMHpPOBAHHE HCCIEI0BATEIBCKOTO
OTHOIIEHHUS K OKPYKAIOIIUM SIBJIICHUSM;

(dbopMHpOBaHKE HAYYHOTO MHUPOBO33PEHHS KAaK pe3yibTaTa U3ydyeHHs] OCHOB CTPOCHHUS MATepUH U
(dbyHIaMEHTAIBHBIX 3aKOHOB (PU3HKHU;

(dbopMupoBaHHe YMEHUI OOBSCHATH SBJICHHS C MCIOJIb30BAaHHEM (PU3NYECKUX 3HAHUM M HAYYHBIX
JI0Ka3aTeNbCTB;

dbopMHUpOBaHHE TPEACTABICHUH O pPONW (U3UKU JJIsl Pa3BUTHS IPYTUX €CTECTBEHHBIX HayK,
TEXHHUKHU ¥ TEXHOJIOTHUil;

pa3BUTHE TPEACTaBICHUM O BO3MOXHBIX cepax Oynymed npodeccnoHaIbHON NesSTeNbHOCTH,
CBSI3aHHBIX C (PU3UKOM, IOATOTOBKA K JaJbHEUIIEMY O0YUYEHHUIO B 3TOM HAIPaBJICHUH.

JlocTuxkeHne 3Tux Leneil o0ecreurnBaeTcss pelieHueM CIEIYIOIUX 3aJad B MPOLECCEe U3YUEHUS
Kypca (DU3MKU Ha YPOBHE CpEIHEro o0iero oopa3oBaHus:

MpUOOpETEeHNEe CHUCTEMBI 3HAHUN 00 00mUX (HU3MUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX,
BKJIIOYAss MEXaHUKY, MOJEKYSIPHYIO (DU3HKY, SJIEKTPOJUHAMHUKY, KBAHTOBYIO (U3UKY W DIEMEHTHI
acTpo(hu3HKH;

(dbopMHpoBaHHE YMEHUI MPUMEHATh TEOPETHUECKUE 3HAHUS Il OOBSICHEHUS] (PU3MUECKUX SBICHUN
B IIPUPOJIE U JIJIs IPUHATHUS MPAKTUUYECKUX PEIICHUH B TOBCEAHEBHOM KHU3HH;

OCBOEHHE CIOCOOOB PEILIeHUs pa3IMYHbIX 33/1a4 C SIBHO 3aJaHHOM (QU3MUECcCKOol MOjeNblo, 3a/1ad,
M0/Ipa3yMEeBAIOIINX CaMOCTOSITENIbHOE CO3/laHue (PU3NYECKON MOJeN, aJIeKBaTHOW YCIOBUSM 3ajjaui, B
TOM YHCIIE 3a/1a4 UHKEHEPHOT O XapaKkTepa;

NOHUMaHHe (U3MYECKMX OCHOB W TPUHIMIIOB JIEHCTBHS TEXHHYECKUX YCTPOHCTB H
TE€XHOJIOTUYECKUX IIPOLECCOB, UX BIUSHUSA HA OKPYKAIOLLYIO CPENY;

OBJIAJICHME METOJIaMU  CaMOCTOSITEIbHOTO  IJIAHUPOBAaHUS M IPOBEIEHUS  (PUINUYECKUX
SKCIIEPUMEHTOB, aHAJIN3a M UHTEpIpeTaluu MHPOpPMAIUHU, ONpPEIEICHHUs JOCTOBEPHOCTH MOJyYEHHOTO
pe3yibTara;

CO3/JIaHHE YCIOBMM JUIsl pa3BUTUA YMEHHH IPOEKTHO-MCCIEA0BATENbCKOM, TBOPYECKOU
NesITeNIbHOCTH;

paszBuTHe UHTEpeca K chepam npodecCHOHATEHON A TEIPHOCTH, CBSI3aHHOMN C (PU3HKOIA.

B cootBerctBun ¢ TpeboBanusiMu PI'OC COO yrinyOn€HHBIA ypOBEHb H3y4eHHsS Y4eOHOTro
npeamera «®Pu3uka» Ha YpoBHE cpeaHero ooOmiero oOpa3oBaHus BBIOMpaeTcs OOydYarOMIMMUCH,
IUTAaHUPYIOIIKMMU MTPOJODKEHNE 00pa30oBaHus 10 CHEHATBLHOCTAM (PU3UKO-TEXHUYECKOTO MPOdUIIS.

Ha wusydenme ¢usuxku (yrayOn€HHBI ypOBeHB) Ha YPOBHE CpEIHEro o01mero oOpa3oBaHUs
otrBoauTcs 340 vacos: B 10 kiacce — 170 gacos (5 yacoB B Heneno), B 11 kmacce — 170 yacos (5 yacoB B
HEJIEIIO).

[Ipennaraemelii B mporpamMme 1o (U3MKE NepedeHb J1a0O0paTOPHBIX M MPAKTUYECKUX padoT
SBJIIETCS PEKOMEHIOBAaHHBIM, YYUTENb JIeJaeT BHIOOP MPOBEICHHS J1aOOpaTOPHBIX PabOT U OMBITOB C
yu€TOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00yJatoIuXCsl.



COAEPKXAHUE OBYUYEHUA
10 KJTACC

Pa3znes 1. Hayunblii MeTOX NO3HAHUS IPUPOALI.

dusznka — ¢QyHmameHTanbHas Hayka O mpupoje. HayuHbplii MeTOJ TO3HAHUS U METOJbI
UCCIIeIOBaHMS (PU3NICCKUX SBIICHUH.

DKCIepuMEHT U TeOopusl B IIpolecce Mo3HaHus pupoisl. Habmoienue u sKkcrepuMenT B (pusuke.

CrocoObpl  u3MepeHusi (U3MUECKUX BEJIMYMH (aHAJoOroBble M IUGPOBBIE H3MEPUTEIbHBIC
pUOOPHI, KOMITBIOTEPHBIC JATYMKOBBIE CUCTEMBI).

[MorpemHocTu n3Mepenuii pU3MUecKuX BeMUYHH (a0COTIOTHAS U OTHOCUTEINIbHAS).

MonenupoBanue GpU3NUECKUX SIBICHUN M MPOLECCOB (MaTepuaibHasi TOUKa, a0COIIOTHO TBEPAOE
TENo, WIeanbHas >KUAKOCTb, HWJCAJIbHBIM Ta3, TOUYEYHBIM 3apsam). ['umoreza. DPuU3MUECKUil 3aKOH,
IPaHULbl €ro IPUMEHUMOCTH. Pu3nueckas Teopusl.

Poine 1 Mecto ¢pusuku B popMupoBaHHH COBPEMEHHON HAYYHOH KapTUHBI MUPA, B IPAKTUIECKOH
NEeSATEIbHOCTH JIFOACH.

Yuenuueckuii skcnepumenm, nabopamopuvie padbomot, npAKMUKyMm.

W3mepenue cuibl TOKa M HAaIpPsDKEHUS B LIENIM ITOCTOSSHHOTO TOKA MU MOMOIIY aHAJIOIOBBIX U
UG POBBIX H3MEPUTEIHHBIX TPUOOPOB.

3nakoMcTBO ¢ nudpoBoii nadboparopueii no usuke. [Ipumepsr n3mepenust GU3NYECKUX BEITUUUH
[IPU IOMOIIY KOMITBIOTEPHBIX TATYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexanunueckoe aBuxeHue. OTHOCUTENIbHOCTh MEXaHUYECKOTO ABMKeHuA. Crctema oTcuéTa.

[Ipsimast u 0OpaTHast 3aa41 MEXaHUKH.

Pannyc-BexkTop MaTepuaibHON TOYKH, €T0 MPOEKIIMU Ha OCH CUCTEMBI KoopauHaT. TpaekTopus.

[lepememienue, CKOpPOCTh (CpemHsii CKOpPOCTb, MTHOBEHHAas CKOPOCTh) U YCKOpEHHE
MarepualbHOM TOYKM, MX NPOEKIMU HAa OCH CHUCTeMbl KoopAauHaT. CIOXKeHHE NepeMEelIeHUN Hu
CJIOKEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE TMPSMOJUHEHHOE JBWXKEHUE. 3aBUCHMOCTh KOOPIHMHAT,
CKOPOCTH, YCKOPEHUS U MyTH MaTepUAIbLHON TOYKU OT BPEMEHH U UX TpadUKH.

CBobogHoe maseHue. YCKOpeHHe CBOOOAHOro maieHus. J[BrkeHue Tena, OpOIIEHHOTO MO
YIJIOM K TOPU3OHTY. 3aBUCUMOCTH KOOPJMHAT, CKOPOCTH U YCKOPEHHUS MaTepHAIbHOM TOYKU OT
BPEMEHH U UX TpaUKH.

KpuBonuueliHoe nBuxeHue. J[BUkeHHE MaTepHAJbHOM TOYKM IO OKPYKHOCTH. YTJOBas U
nuHeiHass ckopocth. Ilepumon u  dyacrota oOpamenus. LleHTpocTpemuTensHOEe (HOPMAIIBHOE),
KacaTelbHOe (TaHTCHIIMAIIBHOE) U TIOJIHOE YCKOPEHHE MaTepUATbHON TOUKH.

TexHu4eckue yCTPOWCTBA M TEXHOJOTMUYECKHE MPOIECChl: CIUIOMETP, JBHKEHHE CHAPSJIOB,
[[EMHBIC, IIeCTepEHYATHIC U PEeMEHHBIE MTepeladr, CKOPOCTHBIEC TU(THI.

Jemoncmpayuu.

Mopaenb cucTeMbl 0TCUETa, UTFOCTPAIIHS KHHEMAaTUUECKUX XapaKTEPUCTUK JBIKEHUS.

Croco05bI MccaeI0BaHus IBUKEHUM.

Nnnroctpanus npeaenbHOro nepexoja 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue ABUKCHHM ¢ UCTIOTH30BAHUEM MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmonienue aBrkeHus Tena, OpoleHHOTo MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

Hamnpasnenue ckopocTy pu JBUKEHUU IO OKPYKHOCTH.



[IpeobGpazoBanme yriioBol CKOPOCTH B PEIYKTOPE.

CpaBHeHHME NyTeW, TPaeKTOPHUI, CKOPOCTEW IBUKEHUS OJHOTO M TOrO K€ Tejla B Pa3HbIX
cUCTEMax OTCUETA.

Yuenuueckuii sxkcnepumenm, nadbopamopuvie padbomot, npaKmMuKym.

N3yueHne HepaBHOMEPHOTO IBMKEHUS C LIEJIbIO ONPEIEICHUSI MTHOBEHHOW CKOPOCTH.

N3mepenue ycCKOpeHHs IpU NPSIMOJUHEHHOM PAaBHOYCKOPEHHOM JBMKEHUU [0 HAKJIOHHOU
IIJIOCKOCTH.

HccnepoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU IIPY PAaBHOYCKOPEHHOM JBUKEHUU.

N3mepenue yckopeHus CBOOOAHOrO TaaeHUsA (PEKOMEHJOBAHO HCIIOJIb30BaHUE UGPOBOI
naboparopun).

WN3ydyenue nBUKEHUS Tena, OpOLIEHHOro Tropu3OHTaNbHO. lIpoBepka rumorTe3bpl O mHpsIMOM
MIPONOPLUMOHAIBHON 3aBUCUMOCTH MEXAY JAIBHOCTBIO MOJIETA M HAYAJIBHON CKOPOCTBIO Tela.

N3yuenune nBukeHus Teaa N0 OKPYKHOCTU € TOCTOSTHHOM 110 MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH IIEpHOa 0OpaleHHsl KOHUYECKOT0 MasTHUKA OT €ro IapamMeTpoB.

Tema 2. /lunamuxa.

[lepBeiii 3akoH HproroHa. MHepuumanbHble cucteMsbl oTcu€ra. I[IpMHIMII OTHOCHUTEIBHOCTH
lanunes. HeunepuuanbHble CUCTEMbI OTCUETa (OMpeIeTIeHHIE, TPUMEPHI).

Macca tena. Cuina. [IpuHuun cynepno3uuuu cui.

Bropoii 3akoH HproTOHA 17151 MaTEpUAIBHON TOYKH.

Tpertnii 3akoH HproTOHA 1151 MaTepUaNIbHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJICHTHOCTh IPABUTALIMOHHON U MHEPTHOM MacChl.

Cuna TsoKecTH. 3aBUCUMOCTh YCKOPECHHSI CBOOOJHOTO TAJCHHSI OT BBICOTHI HAJ[ MIOBEPXHOCTHIO
IUTAHETHI U OT TeorpaduiecKor MUpOThl. [[BrkeHre HEOSCHBIX TET M UX CITYTHHKOB. 3akoHbI Keruiepa.
[IepBas kocMuyeckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, qBMXKyIerocst ¢ yCKOpeHUEM.

Cuna tpenus. Cyxoe TpeHue. Cuna TpeHUS CKONBXEHHS U cuja TpeHus mokos. Koaddumment
TpeHusi. Cuiia CONpOTUBIICHHUS MIPH JIBHKEHUU Tella B )KUAKOCTU UJIH Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH
OTHOCUTEIBHOTO JIBUKEHHS.

Hasnenue. 'mapocrarnueckoe gasienue. Cuna Apxumena.

TexHuueckue yCTPOWCTBA M TEXHOJOIMYECKHE  MPOLIECCHI:  NOAIIMIHUKH, JBUXEHUE
HWCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

Habntoienne ABMKEHUS TN B MHEPIHUAIBHBIX M HEWHEPIHAIBHBIX CHCTEMax OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

Kauenne nByX HWJIMHIPOB WM HIAPOB Pa3HOM MACChl C OAMHAKOBBIM YCKOPEHUEM OTHOCHUTEIBHO
HEWHEPLNAIbHON CUCTEMBI OTCUETA.

CpaBHEeHME PaBHOACUCTBYIONIEH MPHUIIOKEHHBIX K TEIY CUJI C MPOU3BEICHUEM MACChl TeJla Ha €ro
YCKOPEHHE B MHEPLIMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHJI, BOBHUKAOIINX B PE3YJIBTATE B3aUMOICHCTBUSA TEI.

N3Mepenne mace 1o B3auMoIENCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NMOIBEME U MAJCHUH.

[HenTpoOE)KHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS TTOKOSI, KAYEHUS U CKOJIbKEHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

W3mepenne paBHOJCHCTBYIONIEH CUJI TP IBMYKEHUH OpycKa 110 HaKJIOHHOW TJIOCKOCTH.

[IpoBepka runoTessl 0 HE3aBUCUMOCTH BPEMEHU JIBHKEHUS OpycKa 10 HAaKJIOHHOMW IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro MaccChl.



HccnenoBanne 3aBUCMMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIMX B MPY)KUHE U PE3NHOBOM 00paslie,
OT uX JnedopMaluu.

W3yuenne IBMKEHUS] CUCTEMBI TEJ, CBA3aHHBIX HUTBIO, IEPEKUHYTON uepe3 NErKuii OJI0K.

W3mepenune kodppuiineHTa TPEHUs M0 BEIUIUHE YIIIOBOro Koddduinenta 3aBucUMocTd Fmp(N).

WccnenoBanmne ABMKEHUs OpycKa MO HAKJIOHHON IUIOCKOCTH C MEPEMEHHBIM KO3()PUIIEHTOM
TpEHHUSI.

N3ydenue nBuKEHUs Ipy3a HA BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomtotHo TBEpAOE Teno. [locTynaTenbHoe U BpalaTeabHOE JBUKEHHE TBEPAOTo Tesia. MOMEHT
CWJIbI OTHOCUTENIBHO OocH BpamieHud. [lnedo cunbl. CiaoxeHue cuil, IPUIOKEHHBIX K TBEPAOMY TEIy.
IleHnTp TsKECTH TEIIA.

VYcnoBust paBHOBECUsI TBEPAOTO Tea.

YcroitunBoe, HEYCTOMYHUBOE, OE3pa3InyHOE PABHOBECHE.

TexHu4eckue yCTpOHMCTBA M TEXHOJIOTMYECKUE IPOLECCHI: KPOHIITEWH, CTPOUTEIBHBIN KpaH,
peméryarble KOHCTPYKIUH.

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBecHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue ycnoBuii paBHOBECHS TBEPJOrO TEJA, UMEIOIIETO OCh BPALEHHUS.

KonctpyrnpoBanue KpOHIITEHHOB U PACUET CUII YIIPYTOCTH.

N3yuenne ycTOWYMBOCTH TBEPAOTO TEJIA, UMEIOIIETrO ILIOMIAIb ONIOPHI.

Tema 4. 3akonvl coxpanenusn ¢ Mexanuxe.

NMnynec MaTepuaabHOW TOYKHM, CHUCTEMBl MaTepHalbHBIX ToueK. LleHTp Macc cuctemsl
MaTepHaIbHBIX TOYEK. TeopeMa o IBUKEHUH LIEHTpa Macc.

WMmynibe cHIlbl M U3MEHEHHME HMITYJIbCA TENa.

3aKOH COXpaHEHMs UMITYJIbCA.

PeaxkTnBHOE ABIKEHUE.

MoMeHT nMITysibca MaTepUanbHOM TOUkH. [IpencraBienne o coxpaHEeHMM MOMEHTa UMITyJIbCa B
LEHTPAJIbHBIX MOJISX.

PaGorta cuibl Ha ManoM M Ha KOHEYHOM mepemelieHuu. ['paduueckoe npencrasieHue padOThI
CHJIBL.

MOUHOCTb CHIIBL.

Kunernueckasi sHeprusi MaTepuaibHOW TOUKU. TeopeMa 00 M3MEHEHHHM KMHETUYECKOH »HEpPruu
MaTepHaIbHON TOYKH.

[ToTeHunanpHble U HEMOTEHLIMATIbHBIE cUiibl. [loTeHnnanbHas sHeprus. [loTeHnnanbHas sHeprus
yrpyro ehopMUpOBaHHOM MpyKUHBL. [loTeHIMaNbHas SHEPTHs Tesla B OJHOPOJTHOM I'PaBUTAIMOHHOM
noje. IloreHnmanbHas »Heprusi Teiaa B TPaBUTALMOHHOM II0JI€ OJHOPOAHOTO Iiapa (BHYTPU U BHE
mapa). Bropast kocmuueckas ckopocTb. TpeTbsi KocMUYecKasi CKOPOCTb.

CBsi3b pabOTHI HEMOTEHIHAIBHBIX CHJI C MU3MEHEHHMEM MEXaHMYECKON SHEpPruu CUCTEMbI Tell.
3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIHH.

Yupyrue u Heynpyrue CTOIKHOBEHHMSL.

VpaBHenue bepHynnum s WIE€aNbHOM KUIKOCTH KakK CIEICTBUE 3aKOHA COXPaHECHUS
MEXaHWYECKON YHEPTUN.

TexHudeckue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLIECCHI: IBUKEHUE PAKET, BOJOMET, KOIEp,
NPY>KUHHBIA THCTOJIET, TUPOCKOTI, (PUTYpHOE KaTaHHE HA KOHBKaX.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCa.



PeakTuBHOE IBHKEHUE.

H3MepeHne MOIIHOCTH CUJIBI.

W3meHneHue »HEprun Teja MPU COBEPIICHUN PAOOTHI.

B3anmuble nipeBpallieHus KHHETUYECKON U MOTEHIMAIbHOM SHEPTUi MPH ACHCTBUM HA TEJIO CHJIbI
TSDKECTU U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHepruu Ipu CBOOOIHOM T/ ICHUU.

Yuenuueckuii sxkcnepumenm, nadbopamopnusie padomul, PAKMUKYM.

N3mepenne ummnyibca Teaa mo TOpMO3HOMY ITYTH.

N3mepenue critbl TATH, CKOPOCTH MOJICTTH DJIEKTPOMOOWIISI i MOUTHOCTH CHJIBI TSTH.

CpaBHeHME U3MEHEHUSI UMITYJIbCA TeJla C UMITYJILCOM CHUIIBI.

UccnepoBanue coxpaHeHus: UMITYJIbCa MPU YIPYTOM B3aUMOJICHCTBUU.

N3mepeHne KNHETUYECKOW SHEPTUH TeJla TI0 TOPMO3HOMY ITyTH.

CpaBHEHHME H3MEHEHHUSI TOTEHIIMAILHON YHEPTUHU MIPYKUHBI C paOOTON CHIIBI TPEHUS.

Omnpenenenne pabOTHI CHIIBI TPEHUS TPH JBYKCHUH Tella TI0 HAKIIOHHOH TUIOCKOCTH.

Pazpnen 3. MosekyasipHasi Gu3uKa 1 TePMOAHMHAMMKA.

Tema 1. Ocroevl MONEKYNAPHO-KUHEMUYECKOU MEOPUU.

OCHOBHBIE TTOJOXKEHUS MOJICKYJIsIpHO-KnHeTH4Yeckor Teopun (MKT), ux ombiTHOe 000CHOBaHHE.
Huddysus. BpoyHOBCckOe nBMKEHHE. XapakTep ABIKEHHS W B3aUMOJCHCTBUS YACTHI[ BEIIECTBA.
Mopenu cTpoeHHs Ta30B, KUIKOCTEH U TBEPABIX TeN U 00BSCHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THUX
Mozeneil. Macca u pazmepsl Mosiekyn (atoMoB). KonuuectBo Bemecta. [locrosinnas ABoraapo.

TernoBoe paBHoBecue. Temmneparypa u crioco0sr e€ m3mepenns. [kana temneparyp Llenbcust.

Mopenp HIeanbHOTO Ta3a B MOJIEKYJSIPHO-KMHETHYECKOW TEOPHM: YaCTULBI ra3a JBHXKYTCS
Xa0TUYECKHU U HE B3aUMOJCHCTBYIOT APYT C APYTOM.

I'a3oBble 3akoHBI. YpaBHeHMe MenpaeneeBa—Kuaneiipona. AOcomtoTHas TemmepaTrypa (LIKaia
temneparyp KenbBuna). 3akon J[lanbrona. M3ompouecchl B HJIEQIBHOM Tra3e € IOCTOSHHBIM
KOJIMYECTBOM BelllecTBa. [ 'paduueckoe npeacTaBlIeHne U30IPOIECCOB: H30TEPMa, U30X0pa, n300apa.

CBsi3p MEXIy JaBJICHHUEM U CpelHeld KUHETHMYECKON SHeprueil MoCTyHnaTelIbHOTO TEIIOBOTO
JBMDKEHUST MOJIEKYJl MJI€AIbHOTO ra3a (OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KMHETUYECKOH TEOpUH
U/I€aTbHOTO ra3a).

CBsi3b aOCOJIIOTHOM TEMIIEpaTypbl TEPMOJMHAMUYECKON CHUCTEMBI CO CPEIHEW KUHETUYECKOU
SHEPTrHUeH MOCTYNaTebHOrO TEINIOBOTO ABUKEHUS €€ YaCTHII.

TexHuueckue ycTpoHCTBAa M TEXHOJOTMUECKHE IPOLECCHl: TEPMOMETP, OapoMeTp, MOIydeHue
HaHOMAaTEepHaJIOB.

Hemoncmpayuu.

Mopenu 1BHKEHHUS YaCTHUL] BEILIECTBA.

Mogens OpOyHOBCKOTO JIBHXKEHUS.

Buneoponuk ¢ 3anuchbio peaqbHOro OpOyHOBCKOTO JIBHYKEHUSI.

Juddysus xunkocreil.

Mogens onbiTa [lTepHa.

[IpuTsxeHrne MOJIEKYIL.

Mogenu KpUCTaUIMYECKUX PELIETOK.

Habumtoienue u vccnenoBanue U30MpOIECCOB.

Yuenuueckuii sxcnepumenm, nadbopamopnvie padomot, npaKMUKym.

HccnenoBanue mporecca YCTaHOBJIEHHS TEIUIOBOTO PAaBHOBECHS TPU TEIUIOOOMEHE MEXIY
ropsiuei ¥ XOJOJHOU BOJOH.

W3ydyenne  u3oTepMuueckoro mporecca  (PEKOMEHIOBAHO  HUCIOJb30BaHUE  IUGPOBOM
nabopaTopun).



N3y4eHne n30X0pHOro mporuecca.

N3yuenune n3o6apHOro mpoiecca.

[IpoBepka ypaBHEHUsI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennosvie mawiunol.

Tepmonunamuueckas (TJl) cucrema. 3amaHue BHEIIHMX YCJIOBHH IS TEPMOIMHAMUYECKOU
cucreMbl. BHemHue um BHyTpeHHHME IapaMeTpsl. Ilapamerpsl TEpMOIMHAMHUYECKOM CHCTEMBI Kak
CpEIHUE 3HAYECHUS BEJIUYHH, ONUCHIBAIOUINX €€ COCTOSIHME Ha MUKPOCKOIINYECKOM YPOBHE.

HyneBoe nHauano tepmoguHamuku. CaMONpOM3BOJIBHASA pellakcalus TEPMOIUHAMHYECKON
CUCTEMBI K TEINIOBOMY PABHOBECHUIO.

Mopenp neanbHOrO ra3a B TEPMOJMHAMUKE — CHCTEMA YPABHEHUM: ypaBHeHUe MenpeneeBa—
Kitanelipona u BbIpa)K€HHE [UIsl BHYTPEHHEUW 3HEPrUu. Y CIOBHS IMPUMEHUMOCTH 3TOM MOJEIN: HU3KAA
KOHLEHTPAaLUs 4aCTUL, BBICOKHE TeMIEpaTypbl. BelpakeHne 1)1 BHYTPEHHEH HEPIMH OAHOATOMHOIO
UJCAIBHOTO Ta3a.

KBa3zucrarnueckue u HECTaTUYECKUE ITPOLIECCHI.

OneMeHTapHast paboTa B TepMOAMHAMUKE. Brrumcienue paboTsl mo rpaduky mnpouecca Ha pPV-
auarpamme.

Tennonepenaya kak crocod U3MEHEHUs] BHYTPEHHEH 3Hepruu TepMOJMHAMUYECKOH cucTeMbl 6e3
coBepuieHUs padboThl. KoHBEK1IMSI, TEIIONPOBOAHOCTb, U3JIyUYEHUE.

KommuectBo Temnorsl. TerumoémkocTe Tenma. YaenbHas U MOJIIPHAs TEIUIOEMKOCTH BEIECTBA.
VYpaBuenne Maiiepa. YnaenpHas TEIUIOTa CrOpaHMs TOIUIMBA. Pacd€r konmuuecTBa TEILIOTHI IIPU
terutonepenaye. [lonstre 00 annadbarHoM mporiecce.

[lepBslii 3aK0H TepMoaMHAMUKU. BHyTpeHHss sHeprust. KonnuecTBo TemIoThl U paboTa Kak Mephl
W3MEHEHUs BHYTPEHHEHN 3HEPTUU TEPMOJMHAMUYECKON CUCTEMBI.

Bropoli 3akOH TEpMOAMHAMUKM [UIsl PAaBHOBECHBIX IIPOLIECCOB: YEPE3 3aJaHHOE PABHOBECHOE
COCTOSIHUE TEPMOJMHAMUYECKOH CHUCTEMbl MPOXOAMUT €JUHCTBEHHass ajauabara. AOComoTHas
TEeMIIEpATypa.

BTtopoii 3aK0H TEPMOJMHAMUKY JUIsI HEPAaBHOBECHBIX IPOLIECCOB: HEBO3MOXKHO MEPEIATh TEILUIOTY
oT Oozee xoyoAHOrO Tena K Oonee Harperomy 0e3 komneHcanuu (Knaysmyc). HeobGpatumoctsb
IIPUPOIHBIX ITPOLIECCOB.

[Ipunnune! aeiictBus Ternossix MamuH. KIIT/.

Maxkcumansnoe 3Hauenue KII1. [{ukn Kapho.

DKOJIOTUYECKHE AaCHeKThl HCIOJIb30BaHUS TEIUIOBBIX JBHUratesneid. TerioBoe 3arpsi3HEHUe
OKpY>Karollen Cpeibl.

TexHnyeckue ycTpoWCTBa M TEXHOJOTMYECKHE IPOLECCH: XOJOAWIbHHUK, KOHIMULUOHED,
IU3eIbHBIA M KapOIOpaTOpHBIA ABUTaTeNM, MapoBas TypOMHA, MOJIyYEHHE CBEPXHU3KUX TEMIEpaTyp,
YTWIM3alHs ~ «TEIUIOBBIX»  OTXOJOB C  HCIOJB30BAHMEM  TEIUIOBOTO  HACOCA,  YTUIIU3ALMSA
OMOOPraHMYECKOr0 TOTIJIMBA Il BRIPAOOTKH «TEIJIOBOM» M AJIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenue TemnepaTypsl IpU aInadaTHueCcKOM pacIMpPEHUH.

Bo3nymHoe orauso.

CpaBHEHHE YAEIBHBIX TEMIOEMKOCTEN BELIECTB.

CriocoObl U3MEHEHHsI BHYTPEHHEN YHEPTUH.

WccnenoBanue aguabaTHoro mporecca.

KomMmmbroTepHbie MOJIeH TEMJIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3mepenue yaenbHOU TeIIOEMKOCTH.

Hccnenosanue npouecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aanabdaTHOro mnporecca.



N3ydeHne B3auMOCBSI3U SHEPTUN MEXKMOJIEKYJISIPHOTO B3aUMOCHCTBHS U TeMIEepaTyphbl KUTIEHUS
KUJIKOCTEN.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Dazoevie nepexoovl.

[TapooOpazoBanue u konaeHcanus. Vcnapenue u kurneHue. Y qenbHas TeroTa napooopa3oBaHusl.

Hacepimennsle ¥ HeHachlllieHHbIe Mapbl. KauecTBeHHas 3aBUCHMOCTb IUIOTHOCTH M JIaBJICHUS
HACBHIIIEHHOTO Mapa OT TeMIEPaTyphl, UX HE3aBUCUMOCTh OT 00BhEMa HACBIIIIEHHOTO Mapa. 3aBHCUMOCTh
TEMIIEPATypPbl KUIIEHUS OT AABJICHUS B KUAKOCTH.

BrnaxnocTs Bo3ayxa. AGCOIIOTHAS M OTHOCUTEIbHAS BIIAXKHOCTb.

Teépnoe Teno. Kpucrammuueckue u amopduble Tena. AHU30TPONUS CBONCTB KpPHUCTAJIOB.
[TnaBnenue u KpucTaUIM3anus. Y JesbHas TeruioTa rasneHus. Cyonumarusi.

Hedopmarun TBEpAOro tena. Pactsokenue u cxarue. Caur. Moayne FOwnra. Ilpenen ynpyrux
nedopmariuii.

TemnoBoe pacmmpeHue XUAKOCTeH M TBEPIABIX Tel, O0BEMHOE U JIMHEHHOE pacHIMpeHUeE.
AHTapMOHU3M TEIUIOBBIX KOJICOAHMWI YaCTHIl BEUIECTBA KaK MPHYMHA TEIUIOBOTO PACHIMPEHHS Tes (Ha
KaueCTBEHHOM YPOBHE).

[Ipeobpa3zoBanue sHEeprun B Pa3zoBbIX MEepexoax.

VYpaBHeHHE TEIIOBOro OanaHca.

[ToBepxHocTHOEe HaTsmKeHHE. KOX(pQOUIHMEHT MOBEpXHOCTHOTO HATsDKeHHs. KammuisipHbie
siBJIeHUsI. J{aBieHue 1o UCKpUBIEHHOM MOBEPXHOCTHIO xuaKkocTH. Dopmyina Jlamaca.

TexHuyeckue yCTpoilCTBa M TEXHOJOTMUECKHUE MPOLECCHI: KHJIKHE KPUCTAIIbl, COBPEMEHHbBIE
MaTepuabl.

Jemoncmpayuu.

TemuoBoe pacmmpenue.

CBoiicTBa HaCHILIEHHBIX M1apPOB.

Kunenue. Kunenue npu noHM>XKEHHOM JIaBJICHUU.

W3mepenune cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OMBITBHI ¢ MBUIBHBIMU TIEHKAMH.

CwmauuBaHme.

Kanunnsipusie siBneHus.

Mozeny HEeHBIOTOHOBCKOM KUIKOCTH.

Crioco0Ob1 U3MEPEHHS BIAKHOCTH.

WccnenoBanue HarpeBaHusl U IJIaBJICHUS KPUCTAIIMYECKOTO BEIIECTBA.

Buner nedopmanuii.

Habmonenue manbix nedopmaruii.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

N3yueHne 3aKkOHOMEPHOCTEN UCITAPEHUS KUIKOCTEN.

N3mepenue yaenbHOM TETTOTHI MJIaBJACHUS JIbA.

N3ydeHne cBONCTB HACHIIICHHBIX [1APOB.

N3mepenue abCoOTHOM BIaKHOCTH BO3/yXa U OIIEHKA MacChl MapOB B IOMELICHHUH.

N3mepenne kod¢duimerTa moBepXHOCTHOTO HATSHKEHUS.

N3mepenune moayns FOHra.

HccnenoBanue 3aBUCUMOCTH J1eopMaliy Pe3MHOBOTO 00pasiia OT MPUIIOKEHHONW K HEMY CHJIBL.

Paznea 4. diiekTpoauHaMuKa.

Tema 1. Inexmpuueckoe noe.

OnexTpu3anus Tel U €€ NposBICHUs. DIEKTpUUECKUH 3apsa. [[Ba BUia 3J€KTPUUECKHUX 3apsI0B.
[IpoBOOHUKHK, IUAIEKTPUKA M TMOJYIPOBOJAHUKH. IDJIEMEHTAPHBIM SJIEKTPUYECKUN 3apsia. 3aKoH

COXpaHEHHS AJIEKTPHUYECKOTO 3apsizia.
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B3aumoneiictue 3apsanoB. Toueunsie 3apsanbl. 3akoH KynoHa.

Dnektpuueckoe nose. Ero neficTBrue Ha AlIeKTPUUECKUE 3apsi/ibl.

Hanpsokéanocts  snekTpuueckoro  mois.  IIpoOubiit  3apsin.  JluHMEM — HanmpspKEHHOCTH
ANEKTPUUECKOT0 10JisA. OJHOPOAHOE FIEKTPUUECKOE MOJIE.

[loTeHManbHOCTh  BJIEKTPOCTATUYECKOTO TOJiA. Pa3HOCTh MOTEHUMAIOB M HANpPSHKEHHE.
[ToreHmanpHas F3HEpPrus 3apsaa B IEKTPOCTATUUECKOM MoJe. [[oTeHIman 3J1eKTpocTaTH4ecKoro moJsl.
CBsi3b HaNpspDKEHHOCTH TOJISI M PA3HOCTU TMOTEHIMAJIOB JJIsi  AJIEKTPOCTATUYECKOro MO  (Kak
OJTHOPOJIHOTO, TaK U HEOJTHOPOJAHOTO).

[IpuHUUMI cyneprno3unuu 3JIEKTPUUECKUX MOJEH.

[Tone ToweuHoro 3apsaa. Ilome paBHOMepHO 3apsbkeHHOM cdepsl. Ilome paBHOMEPHO
3apsHKEHHOTO 1o 00béMy mapa. [lome paBHOMEpHO 3apsHKEeHHON OeCKOHEYHOU TIOCKOCTH. KapThHBI
JIMHUN HaPsSKEHHOCTH 3TUX NOJIEH U SKBUIIOTEHLIMAIIBHBIX IIOBEPXHOCTEM.

[IpoBOIHMKY B 3EKTPOCTATUUECKOM I10JI€. Y CIIOBUE PABHOBECUS 3apsJI0B.

JIMBNEKTPUKH B DJIEKTPOCTATUYECKOM T0JIe. UaeKTpruieckass IpOHMIAEMOCTh BELIECTBA.

Konznencarop. D1eKTpo€MKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTD IIJIOCKOI0 KOHAEHCATOPA.

[TapannensHoe coequHeHne KoHaeHcaropos. [locnenoBarenbHOe COeTMHEHUE KOHIEHCATOPOB.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.

JIBr>KeHUE 3apsKEHHOW YaCTHUIIBI B OJJTHOPOJHOM 3JIEKTPUUYECKOM TI0JIE.

TexHuueckue yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLIECCHI:  AJIEKTPOCKOI, 3JIEKTPOMETD,
ANEKTPOCTATUYECKAsl 3allUTa, 3a3eMJIEHUE SJEKTPOIPHOOPOB, KOHJEHCATOpHI, TeHepaTop Ban ne
I'paada.

Jemoncmpayuu.

YCTpOoUCTBO U IPUHIUIT ACUCTBUS IIEKTPOMETPA.

DIEeKTPUYECKOE MOJIE 3apsKEHHBIX IIAPUKOB.

DIEeKTpUYECKOe MOoJIEe JBYX 3apsKEHHBIX TUIACTHH.

Monens anekTpoctaTuueckoro reueparopa (Ban ne ['paada).

[IpoBOIHUKY B 2IEKTPUUECKOM IOJIE.

DneKTpocTaTUYeCKas 3alluTa.

YCTpolCTBO U IEUCTBUE KOHAEHCATOPA ITIOCTOSSHHOW U IIEPEMEHHON EMKOCTH.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOpa OT IUIOMIAJM IUIACTUH, PaCCTOSHUSA
MEXy HUMH U TUAJIEKTPUIECKON TTPOHUIIAEMOCTH.

DHEprust AMEKTPUIECKOTO MOJIs 3apsHXKEHHOT0 KOHIEHCATOPA.

3apsiika U pa3psiika KOHIEHcaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

OreHKa CHJI B3aUMOICHCTBUS 3apSKCHHBIX TEJL.

HaGmronenne mpeBpaiieHusi SHEPTHHM  3apsDKEHHOTO KOHJIEHCATOpa B OJHEPrHI0  U3ITyUCHHS
CBETOAMO/1A.

N3yuenue nporekaHus TOKa B LIETIH, COAEPIKAIIEH KOHIEHCATOP.

Pacnipenenenne pa3sHOCTH TMOTEHIIMATIOB (HAMPSDKEHUS) MPHU TOCIETOBATEIHFHOM COCIUHEHUN
KOH/JIEHCAaTOPOB.

Hccnenosanue paspsiga KOHASHCATOPA YEPES PEZUCTOP.

Tema 2. llocmoannwlit 3neKmpuyecKuil mokx.

Cuna toka. [TocTosIHHBIN TOK.

VYcnoBus CymecTBOBaHUS MTOCTOSTHHOTO AJIEKTPUIECKOT0 ToKa. McTtounuku toka. Hanmpsokenue U
n D]JIC &.

3akoH OMa Jy1sl ydacTKa Lenu.

DIEeKTpUYECKOEe CONPOTUBIIEHNE. 3aBUCUMOCTb COIIPOTUBIIEHUS OJJHOPOIHOTO MPOBOJHUKA OT €r0

JJIMHBI U TUIOINAAU IMMONCPEYHOr0 CCUCHU . YILGJIBHOG COMMPOTUBJICHHUC BCIICCTBA.
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[locnenoBarenpHOE, mapaulelibHOE, CMENIAHHOE  COEJUHEHHWE  IPOBOJHUKOB.  Pacuér
pa3BeTBIEHHBIX MeKTpHuecKkux nenei. [lpasuna Kupxroda.

Pabota snexrpudeckoro Toka. 3akon Jxoynsi—JIenma.

MOMHOCTB 3IEKTPUUYECKOTO TOKA. TernoBas MOLHOCTb, BbIIEIsAEMast HA PE3UCTOPE.

OJIC m BHyTpeHHEE CONpPOTHBIICHHWE HCTOYHHMKA TOKa. 3akoH Oma i MONHOW (3aMKHYTOM)
JJIEKTPUYECKOM Lenu. MOITHOCTh UCTOYHUKA TOKA. KOpOTKOE 3aMbIKaHHE.

KoHnzeHcarop B Lienu NOCTOSTHHOTO TOKA.

TexHuueckue ycTpoiCTBa M TEXHOJOTMYECKHE IPOILECCHl: aMIIEPMETP, BOJIBTMETP, PEOCTar,
CUYETUHMK JIEKTPUUECKON SHEPTUH.

Jemoncmpayuu.

W3mepenue cuiibpl TOKa U HAIIPSIKEHMUSL.

HccnegoBanue 3aBUCUMOCTH CHJIBI TOKA OT HANPsDKEHUS JJIA PE3UCTOpPa, JaMIlbl HAKaJIUBaHUS U
CBETOAMO/1A.

3aBUCUMOCTD CONPOTHUBIICHUS LMIMHPUUECKUX POBOJIHUKOB OT JJIMHBI, TUIOIIAIU TIOTIEPEUHOTO
CEYECHMS U MaTepHaa.

HccnepoBanue 3aBUCMMOCTH CHJIbI TOKA OT COIPOTUBIICHUS [IPU TTOCTOSIHHOM HaIpsiKEHUU.

[Ipssmoe wu3mepenne JJIC. KopoTkoe 3amblkaHME TallbBAHUYECKOTO 7JJIEMEHTa M OLIEHKa
BHYTPEHHETO COIPOTUBIICHUS.

Crnioco0sl coenHeHus: UCTOYHUKOB Toka, D/IC Garapeil.

HccnepoBanue pa3HOCTH MOTEHLUHUATIOB MEXAY MOJIFOCAMU UCTOYHHMKA TOKA OT CUJIbI TOKA B LIETIH.

Yuenuueckuii skcnepumenm, nabopamopuwvie padbomot, npAKMUKyMm.

HccenenoBanue cMEIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHoro COnpoTUBIEHUS IIPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HAIIPSDKEHUS JUIs JIaMITbl HAKAJIUBAHMSL.

VYBenu4eHue npejena u3MepeHus amrnepMerpa (BoJabTMETpa).

N3mepenne 3/1C 1 BHYTpEHHETO CONPOTUBIIEHUS UCTOYHUKA TOKA.

Uccnenoanmne 3aBucumoctu OJIC rajapbBaHMYECKOIO 3JIEMEHTAa OT BPEMEHU IpPU KOPOTKOM
3aMbIKaHUU.

HccnenoBanue pa3HOCTH OTEHIMAIOB MEXKIY IOJOCAMU UCTOYHUKA TOKA OT CHJIBI TOKA B LIETIH.

HccnenoBanue 3aBUCMMOCTH NOJIE3HON MOLTHOCTH UCTOYHMKA TOKA OT CUJIBI TOKA.

Tema 3. Toxu ¢ paznuunslx cpeoax.

DnexTpuueckas MPOBOAUMOCTh PA3JIMYHBIX BEIIECTB. DJIEKTPOHHAS MPOBOAUMOCTb TBEPIBIX
METAJIJIOB. 3aBUCUMOCTb CONPOTUBIIEHUSI METAIIJIOB OT TeMIlepaTypbl. CBEpXIPOBOJUMOCTD.

DneKTpuYecKnuii TOK B BakyyMe. CBOMCTBA 2JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHas! M MpUMECHasi TPOBOAMMOCTh MOJYNPOBOJHUKOB. CBOMCTBA P—
n-nepexoja. [1oaynpoBOJHUKOBBIE TPUOOPHI.

DONEKTPUUECKUH TOK B AJIEKTPOJIUTAX. DJIEKTPOJIUTUYECKAsT AUCCOLUALUS. DIEKTPOIN3. 3aKOHBI
Dapazest U1l 2IEKTPOIHU3A.

OnekTpryecknii TOK B raszax. CaMOCTOATENBHBI M HECAMOCTOSITENBbHBIM pa3psa. Paznudnsle
THUIIBI CAMOCTOSITENBHOTO pazpsaaa. Monnus. [1na3ma.

TexHnuyeckue ycTpoHCTBa M MPAKTUUECKOE NMPUMEHEHME: ra30pa3psIHbIE JaMIlbl, 3JIEKTPOHHO-
aydeBasg TpyOKa, TOJIYHPOBOJHUKOBBIE MPUOOPHI: AMOA, TPAH3UCTOP, (POTOIUOT, CBETOAMOM,
rajibBaHuKa, papuHUPOBAHUE MEJIU, BHIIIJIAaBKA aTFOMUHUS, 3JIEKTPOHHAS MUKPOCKOIIHSI.

Hemoncmpayuu.

3aBUCUMOCTD COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOIUTOB.

3akoHbI AneKTpoan3a Papajes.

HckpoBoii pa3psia 1 NpOBOJIUMOCTH BO31yXa.
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CpaBHeHHE POBOAMMOCTH METAJIOB U MOJIYIPOBOJHUKOB.

OAHOCTOPOHHSISI MPOBOIUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

Habntonenue snexTpoinusa.

W3mepeHue 3apsija 0HOBAJICHTHOTO HOHA.

HccnenoBanue 3aBUCMMOCTH CONIPOTUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOJA.

DuU3HYeCKHl MPAKTUKYM.

CriocoObl m3MepeHus: (U3NYECKUX BEIMYMH C MCIIOJIIB30BAHUEM AaHAJIOrOBBIX U LU(POBBIX
M3MEPUTENBHBIX MPUOOPOB M KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM. AOCOIOTHBIE U OTHOCHUTEIILHBIC
MOTPEUIHOCTH U3MepeHuil Gpu3nueckux BennyuH. OIeHKa IpaHUIl TOTPEUTHOCTEH.

IIpoBeneHne KOCBEHHBIX HW3MEPEHUH, MCCIIEOBaHUI 3aBUCHUMOCTEH (DU3MYECKMX BEIUYMH,
IIPOBEpKAa MPEUIOKEHHBIX TI'MIOTe3 (BbIOOp M3 paldOT, ONHMCAHHBIX B TEMATHYECKHUX paszzenax
«Y4EeHUYECKHUI IKCTIEPUMEHT, 1Ta00paTOPHBIE PabOTHI, IPAKTHKYM).

Me:xknpeameTHbie CBSI3H.

W3yuenune kypca ¢usuku yriyonéHHoro ypoBHs B 10 kijacce OCYIIECTBISETCS C y4ETOM
COJIep KATENIbHBIX MEXIPEJAMETHBIX CBS3eH ¢ KypcaMu MaTeMaTHKH, OWOJIOTHH, XUMUH, Teorpaduu u
TEXHOJIOTUHU.

Meosicnpeomemnvle noHamus, CGA3AHHLIE C U3YUEHUEM MEHO006 HAYYHO20 NO3ZHAHUA:
SBJICHME, HAY4HbIH (akT, runoresa, puznyeckas BEIMYMHA, 3aKOH, TEOPHsl, HAOII0CHNE, SKCIIEPUMEHT,
MO/JICJINPOBAaHUE, MO/IEb, U3MEPEHHE, TOTPELTHOCTH U3MEPEHH, H3MEpHUTENbHbIe TPUOOPLI, UdpoBas
naboparopusl.

Mamemamuka: penieHre cucTeMmbl ypaBHeHuH. Jluneitnas QyHkmus, mapabomna, runepbona, ux
rpaduKku U cBOHCTBa. TpUroHoMeTpuyeckre pyHKIUHN: CUHYC, KOCUHYC, TAHT€HC, KOTAaHI€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO. BEKTOPBI M NX MPOEKIIMY Ha OCH KOOPJAUHAT, CII0KEHUE BEKTOPOB.

Buonozusa: mexannueckoe JBUKEHUE B )KUBOM mpupoae, 1uddy3us, ocMoc, TEIII000MEH KHUBBIX
OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHHE OKPYKAIOLIEH Ccpelbl, YTHIM3alUsl OMOOPraHUYEeCKOro TOIUIMBA
JUIS BBIPAOOTKH «TEIJIOBOM» U AJIEKTPOIHEPTHH, TIOBEPXHOCTHOE HATSKEHUE U KallMJUISIPHBIC SIBJICHUS B
IIPUPOJIE, DIIEKTPUUECKHE SBJICHUS B )KMBOW IIPUPOJIE.

Xumus: IDUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUME AaTOMOB M MOJEKYJ, MOJIb BEILECTBA,
MOJIIpHAsl Macca, MoJIyueHne HaHOMaTeprasoB, TEMJIOBbIE CBONCTBA TBEPABIX TEJN, )KUJIKOCTEN U ra3os,
KHUJKUE KPUCTAJUIBI, JIJIEKTPUYECKHE CBOMCTBA METAJUIOB, JJEKTPOJIUTHYECKAs JIHUCCOLMALINS,
rajlbBaHNKa, MEKTPOHHASI MUKPOCKOIIHSL.

TI'eocpaghus: BnaxxHOCTh BO3/1yXa, BETPbI, 0ApOMETpP, TEPMOMETP.

Texnonocua: tnpeoOpa3oBaHUE JBUKEHHI C HCIOJIB30BAaHHEM MEXAaHU3MOB, YYET CYXOro u
KHUJKOTO TPEHMS] B TEXHHKE, CTaTUYECKHE KOHCTPYKIMH (KPOHILUTEIH, perérdyarbie KOHCTPYKIIMH),
UCIOJIb30BAHUE 3aKOHOB COXPAaHEHHs] MEXaHUKU B TEXHUKE (TMPOCKOI, BOJIOMET U APYTrHE), TBUTATENb
BHYTPEHHEr0 CropaHusi, napoBass TypOMHA, OBITOBOM XOJOAWJIBHHUK, KOHJIUIMOHEp, TEXHOJOTHU
MOJIyYEHUsI COBPEMEHHBIX MaTepHalioB, B TOM YHCIE HAHOMAaTepHajJoB, M HAHOTEXHOJIOTHH,
ANIEKTpOCTaTUYECKas  3allliTa,  3a3eMJIGHHE  DAJIeKTpOnpuOOpoB,  Ta3opaspsaHble  JIaMIlbl,
MIOJTYTTPOBOTHUKOBBIE TPUOOPHI, TaJIbBAaHHKA.
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11 KITACC

Paznen 4. DaekTpoanHaMuka.

Tema 4. Maznummnoe none.

B3anMopeiicTBue MOCTOSTHHBIX MAarHUTOB U IPOBOJHMKOB ¢ TOKOM. MarnutHoe noje. Bekrtop
MarHuTHOM MHAYKIMH. [[puHIMN cynepno3uiuy MarHUTHBIX 1osied. JIMHuM MarHuTHOM MHIYKLIHH.

MarnuTtHOe 1oJje MPOBOJAHUKA C TOKOM (IIPSIMOTO MPOBOAHUKA, KATYIIKA U KPYrOBOTO BUTKA).
OmnsIT DpcTena.

Cuna Amriepa, €€ HanpaBJIECHUE U MOTYJIb.

Cuina Jlopenua, e€ HampaBieHUE W MOAYJb. /[BH)KEHHME 3apsyKEHHON 4acTHUIbl B OJHOPOJIHOM
MarHuTHOM ToJie. Pabota cubl Jlopena.

MaruuTHOe nosie B Beuiectse. @eppoOMarHeTUKH, Iapa- U THAMarHeTUKHU.

TexHU4ecKkue yCTpOHMCTBA U TEXHOJIOTMYECKUE MPOLECCHl: TPUMEHEHUE MMOCTOSIHHBIX MarHUTOB,
ANEKTPOMArHUTOB, TECTEP-MYIBTUMETP, ANEKTPOABUraTeNb SIKOOU, YCKOPUTETH 2JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

Kaptuna nuHMI WHIYKIWA MarHUTHOTO TOJIS TOJIOCOBOTO M TOJIKOBOOOPA3HOTO IMOCTOSTHHBIX
MarHuTOB.

Kapruna nuHuil MarHMTHOM MHIYKUMU MOJSL JUIMHHOTO MPSIMOTO IMPOBOJHHMKA U 3aMKHYTOI'O
KOJIBIIEBOT'O MPOBOJIHUKA, KATYIIIKU C TOKOM.

B3anmMozeincTere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amrnepa.

JericrBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

HaGroienne ABYKEHUS ITy4YKa JIEKTPOHOB B MArHUTHOM TIOJIE.

[IpuHIMI OEHCTBUS 3IEKTPOU3MEPUTENBHOIO IPUOOpPa MArHUTOSIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnegoBanue MarHUTHOTO MOJISl MOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBONCTB (heppoOMarHeTUKOB.

HccnenoBanue nericTBUs MOCTOSHHOTO MArHATA HA PAMKY C TOKOM.

N3mepenne cuiibl Amnepa.

N3yueHune 3aBUCUMOCTH CHIIbI AMIIEpa OT CUJIBI TOKA.

Ormpenenenne MarHMTHOM MHAYKIIMM HAa OCHOBE MU3MEPEHHS CHIIBI AMIIepa.

Tema 5. InekmpomazHumnan uHOYKuus.

SBneHue sneKTpoMarHuTHOM MHAYKUUU. [IoToK BekTopa MarHuTHOM MHAYKIMU. D/]C nHayKIMH.
3aKoH 31eKTpoMarHuTHOW nHAykuKu dapanes. Buxpesoe anexrpudeckoe nojue. Toku Dyko.

O/IC nHAYKIMY B IPOBOJHUKE, IBHKYILIEMCS B OJTHOPOJTHOM MarHUTHOM IIOJI€.

[IpaBumo JleHna.

NunyktuBHOCTh. Karylika MHIYKTUBHOCTH B LIENH MOCTOSIHHOTO TOKA. SIBIEHHE CaMOMHIYKIIMH.
OJ1C camouHIYyKIIMH.

DHEpPrusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuueckue yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLECCHl: HMHAYKIMOHHASI II€4b, COJEHOMJ,
3alllUTa OT JIEKTPU3ALUU TEJ MIPU ABUKEHUU B MATHUTHOM TMOJI€ 3€MJIH.

Jemoncmpayuu.

HalGmronenue siBneHust SIEKTPOMAarHUTHOW WHTYKITAH.

Uccnenosanue 3aBucumocty IJ1C MHAYKIIMK OT CKOPOCTH U3MEHEHUSI MATHUTHOTO MTOTOKA.

IIpaBuio JleHna.

[Tagenre MarauTa B aTFOMUHUEBOU (MeIHOM) TpyOe.
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SIBrieHNE CaMOMHTYKIINH.

Hccnenosanue 3aBucumoctu J/1C caMOMHIYKIIMU OT CKOPOCTH U3MEHEHHMSI CUJIbI TOKA B LIETIH.
Yuenuueckuii sxcnepumenm, nabopamophvie padomuol, RPAKMUKYM.

UccnenoBanue siBieHUs 2IEKTPOMArHUTHOM WHYKIIHH.

Onpenenenyue HHAYKIIMA BUXPEBOIO MAarHUTHOTO MOJISI.

I/ICCHGZ[OBaHI/Ie SABJICHUS CaAMOWHIYKIIUU.

COopka MoieNii 3IEKTPOMArHUTHOT'O TeHepaTopa.

Paznen 5. Kosied0anusi ¥ BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJIEOAHHMS.

I'apmonnueckue konebGanus. Kunematnueckoe W JAMHAMUYECKOE ONHMCAHHUE. DHEPreTHUecKOoe
omnucaHue (3aKOH COXpAaHEHUS MEXaHMYeCKON »HHepruu). BbIBOJ JMHAMHYECKOrO OMUCAHUS
rapMOHHYECKUX KOJIEOaHUM U3 UX IHEPreTUUYECKOT0 U KHUHEMATUYECKOTO OIMCAHUS.

Ammumntyna u (daza komebanuid. CBs3p aMIUIMTYIBl KOJEOAHWUH HWCXOMHOW BEIWYHHBI C
aMIUTUTYy1aMHU Kosie0aHuil €€ CKOPOCTH M YCKOPEHHUSI.

Ilepuon u uactora konebanwii. Ilepmom ManbiX CBOOOAHBIX KOJIEOAHMI MaTEMaTHYECKOTO
MasTHUKA. [leproa cBOOOHBIX KOIeOaHU TPYKUHHOTO MasiTHUKA.

[lonste o 3aryxaromux kojeOaHusX. BolHykneHHble KojeOanusa. Pe3onanc. Pe3onancHas
KpuBas. BrausHue 3aTyxaHus Ha BUJl pe30HAHCHOW KPUBOIl. ABTOKOIE0aHUS.

TexHuyeckue yCTpOMCTBA U TEXHOJOTHYECKHE MPOIECCHl: METPOHOM, 4Yachl, KauesH,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceficMorpad.

Jemoncmpayuu.

3anuce KojebaTebHOTO ABHKEHHS.

HabntoneHne He3aBUCHMOCTH MepHO/ia MANbIX KOJIEOaHUM rpy3a Ha HUTH OT aMIUTUTY/IbI.

HccnenoBanue 3aTyxarolux KojeOaHWM W 3aBUCHUMOCTHM IEpHojia CBOOOJHBIX KoleOaHWH OT
COIPOTHBIICHUS.

UccnenoBanne konebaHuil TIpy3a HAa MAcCCUBHOM MpyKHHE C 1eibl0  (OPMUPOBAHUSA
NpeJCTaBIeHUN 00 H1ealbHOW MOJIENU MPYKMHHOTO MasTHUKA.

3aKOH COXpaHEeHHUsl YPHEPTUH NPH KoJIeOaHUsIX Ipy3a Ha MPY>KUHE.

HccnenoBanue BEIHYKIEHHBIX KOJIEOAHUH.

Ha6mnronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

W3mepenue neproaa cBOOOIHBIX KoJeOaHUH HUTSIHOTO U MIPYKUHHOTO MasiTHUKOB.

N3ydeHne 3aK0HOB ABMKEHUS Tela B X0J1€ KoJieOaHH Ha yIIpyroMm IMoiBece.

W3ydenue nBUKEHHUS] HUTSHOTO MasiTHUKA.

[IpeoOpa3oBanue SHEPTUH B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/AbI 3aTYXaIOLUIUX KOJIeOaHUH.

HccnenoBanue BEIHYKIEHHBIX KOJICOAHUH.

Tema 2. Dnexmpomaznummuole Konedanus.

Konebarenbubiii  koHTyp. CBOOOJHBIE 3JIEKTPOMAarHWTHbIE KOjle0aHMSA B HJCATbHOM
KosebarenbHOM KoHType. Popmyna Tomcona. CBA3b aMIUTUTYABI 3apsiia KOHAEHCATOpa ¢ aMIUIUTY0H
CHJIBI TOKA B KOJIe0aTeIbHOM KOHTYpE.

3aKOH COXpaHEHHs SHEPTUHU B UACATLHOM KOJeOaTeIbHOM KOHTYpE.

3aryxaromume 3JeKTPOMarHuTHbIE KoeOaHus. BeIHYKIeHHbIE JIEKTpOMarHuTHBIE KOJIeOaHHs.

IlepemenHbIll TOK. MOIIHOCTh NMEPEMEHHOIO TOKAa. AMIUIMTYAHOE U JAEHCTBYIOIIEE 3HAUYEHUE
CHJIBI TOKA U HANPSDKEHUS MPU Pa3InyHON (opMe 3aBUCUMOCTH MEPEMEHHOT0 TOKa OT BPEMEHHU.
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CunyconalibHBIN NEepeMEHHbIN TOK. Pe3ucTop, KOHAEHCATOP U KaTyllKa UHAYKTUBHOCTH B IIEMH
CHUHYCOMJAJIBbHOI0 IEPEMEHHOIO TOKA. Pe30HaHC TOKOB. Pe30HaHC HaNpsKeHU .

Wneanbublil Tpanchopmatop. [IponsBoacTso, nepenava u noTpedIeHUE AIEKTPHUECKON IHEPTUH.

OKOJIOTMYECKUE PHUCKA TMpU IPOU3BOJACTBE 3JeKTpodHepruu. KynbTypa wHCHojb30BaHUs
3JIEKTPOIHEPIUH B IOBCEAHEBHOM )KU3HU.

TexHnuyeckue ycTpoilcTBa M TEXHOJIOTMYECKUE IIPOLIECCHI: 3JIEKTPUUECKUN 3BOHOK, I'€HEpaTop
IIEPEMEHHOTI0 TOKa, JIMHUU JIEKTponepeaay.

Jemoncmpayuu.

CB00OOIHBIE NEKTPOMArHUTHBIE KOJeOaHus.

3aBUCHMOCTh YaCTOTHI CBOOOHBIX KOJIEOAHUN OT MHAYKTUBHOCTH M €MKOCTH KOHTYpA.

OcuorpaMMbl 3J1€EKTPOMarHUTHBIX KOJIEOaHUH.

['enepaTop He3aTyXaroMMX JIEKTPOMATHUTHBIX KOJICOAHHIA.

Mopeinb 37eKTpOMarHuTHOro0 reHepaTopa.

By KIeHHBIC CHHYCOHIaTbHBIC KOJICOaHUSI.

Pesucrop, karyiika HHIYKTUBHOCTH U KOHJIEHCATOP B LIENH IEPEMEHHOIO TOKA.

Pe3onanc mnpu mocnenoBaTE€IbHOM COEOUHEHUU PE3UCTOPa, KaTyUIKM WHIYKTUBHOCTU U
KOHJIEHCATOopA.

VYCeTpoicTBO U MPUHIIUIL AEHCTBUS TpaHchopmaTopa.

Mogenb TMHUY 3JEKTPOIIEepeIaduH.

Yuenuueckuii skcnepumenm, nabopamopuvie padbomot, npAKMUKyMm.

Nzyuenue Tpancdopmaropa.

HccnenoBanue nepeMeHHOro TOKa 4e€pe3 MOCIEA0BATENbHO COEIMHEHHBIE KOHIEHCATOP, KAaTYLIKY
U PE3UCTOP.

HabntoneHue 31eKTpOMarHUTHOTO PE30HaHCA.

HccnenoBanme paboThl HICTOYHUKOB CBETA B IIETIH NTEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMaZHUMHbIE 60JIHbI.

MexaHnueckrue BOJIHBI, YCJIOBHMSI MX pacnpocTpaHeHus. IlomepeuHble M MpPOJOJBHBIE BOJHBI.
[lepron, cKOpOCTh pacnpocTpaHEHHUs U AJuHA BOJHBL. CBOMCTBA MEXaHWYECKHX BOJIH: OTpPakKEHUE,
npenomiieHre, HHTephepeHIns U AUPPaKIIHsL.

3Byk. CkopocTs 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHNUE OKPYKAIOIIEH CPEIBI.

DONeKTpOMarHUTHBIE BOJIHBI. YCJIOBHS HW3JIYYeHHS JJICKTPOMArHUTHBIX BOJH. B3auMHas
OpUEHTALIMS BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa 2JIEKTPOMATrHUTHBIX BOJIH: OTPaKEHHE, TPEIOMIICHHUE, TTOJISIpU3aInsl, UHTEpPepeHIus U
TG paKIus.

[Ixana sneKTpOMarHUTHBHIX BOJIH. [[pUMeHEeHNE 2JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUUMIBI paTIUOCBS3U U TeNEBUACHUS. Pagronokanus.

DNEKTPOMarHMTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHu4eckue yCTpOHWCTBA M MPAKTUUYECKOE MPUMEHEHUE: MY3BbIKaJIbHbIE WHCTPYMEHTHI, panap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, TeinegoH, CBU-nieub, ynpTpa3BykoBas AMArHOCTUKA B TEXHUKE U
MEJULIUHE.

Jemoncmpayuu.

O6pazoBaHue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJI0JIbHBIX BOJIH.

Konebmtomnieecs Te10 Kak MICTOYHUK 3BYKa.

3aBUCUMOCTD JJIMHBI BOJHBI OT YaCTOTHI KOJICOAHUH.

Habmonenne oTpakeHus U IPeIOMIICHUS MEXaHUIECKIX BOJIH.

HaGmronenue narepdepeHimy u U pakiind MEXaHHIECKUX BOJTH.

AKYCTUYECKUH PE30HAHC.
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CaolicTBa yabTpa3ByKa v €ro NpUMEHEHHUE.

HaGntonenue cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMILIUTYIOM U 9aCTOTOW KOJICOaHUH.

HccnenoBanue CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH: OTPaXXEHUE, IPEIOMIICHUE, IOJISpU3ALNS,
mudpakmus, HHTep(epeHIus.

Obnapy>xeHue HHPPAKPaCHOTO U YIbTPAPHOIECTOBOTO U3TYUCHHIA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

N3ydeHnue napameTpoB 3ByKOBOW BOJIHBI.

N3yuenune pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHENHOE PACIIPOCTPAHEHHE CBETA B OJHOPOAHOM cpene. JIyu ceera. ToueuHblil HCTOYHUK
CBETA.

Otpaxenue cBera. 3akoHbI OTpaxxeHHs cBeTa. [locTpoeHue n300pakeHUN B IJIOCKOM 3€pKale.
Cdepuueckue 3epkana.

[Ipenomnenue cBeta. 3aKOHBI TPEIOMJICHUSI CBeTa. AOCOJIOTHBIA MOKa3aTesab MPETOMIICHHUS.
OTHOcUTENbHBIN MOKa3aTeNb MnpenoMiaeHus. [IoCTOSHCTBO 4acTOThl CBETAa U COOTHOILIEHUE JUIMH BOJIH
[IPU NIEPEX0/I€ MOHOXPOMATUYECKOTO CBETA YEPE3 IPAHHUILY pa3zelia JBYX ONTUYECKHUX CPEel.

Xon nyyeit B nmpusme. Jucniepcust ceera. CioxKHBIN cocTaB Oenoro cBera. LIBer.

[Tonnoe BHyTpeHHEe oTpaxeHue. IIpenenpHbIi yroil MoJaHOro BHyTPEHHETO OTPaKEHMUS.

Cobuparonue u pacceuBarome JaUH3bl. ToHKas auH3a. POKYCHOE pAacCTOSIHME M ONTHYECKas
CHJIa TOHKOH JHMH3BL. 3aBUCUMOCTH (POKYCHOTO pACCTOSIHHSI TOHKOW cepudyeckoil IHH3bI OT €&
TF€OMETPUU U OTHOCUTEIILHOI'O [TOKa3aTellsl PEIOMIICHHUS.

@opMyiia TOHKOU JIMH3BIL. Y BEJIMYECHHE, 1aBAEMOE JTMH30M1.

Xona nyya, NPOILIEIIIEr0 JIMH3Y MOJ IPOU3BOJIBHBIM YIJIOM K €€ IJIaBHOW ONTHYECKON OCH.
[ToctpoeHne n300pakeHUN TOYKU M OTpe3Ka MpsIMOil B COOMPAIOLIMX U PACCEMBAIOIIMX JIMH3AaX M UX
CUCTEMaX.

Onrtuueckue npudopsl. Paspemaromias cnocoOHoCTh. ['11a3 Kak onTuyeckas cucreMa.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas ontuka. Mntepdepennnst cBera. KorepeHTHbIE MCTOYHUKH. YCIOBUS HAOIOJEHUS
MaKCUMyMOB ¥ MHHUMYMOB B HHTep()EPEHIIMOHHOW KapTHHE OT ABYX KOTE€PEHTHBIX HCTOYHUKOB.
[Tpumeps! Ki1acCHYeCKUX UHTEPPEPEHIIUOHHBIX CXEM.

Hudpaxius ceeta. Judpakunonnas pemeéTka. Y cioBue Ha0It01eHUs IIaBHBIX MAaKCUMYMOB IIPU
MaJeHUH MOHOXPOMATHUECKOI0 CBETa Ha JUPPAKIUOHHYIO PELIETKY.

[Tonapuzanus ceera.

TexHuueckue ycTpolcTBa U TEXHOJIOTHYECKUE MPOLECCHl: OYKH, JyIa, Nepuckomn, (oToanmnapar,
MUKPOCKOTI, MPOEKIIMOHHBIN amnmnapaT, IPOCBETIIEHUE ONTHKH, BOJIOKOHHAs ONTHKA, AU(PpPaKIMOHHAS
pemeéTka.

Jemoncmpayuu.

3aKOHBI OTPa)KEHHUs CBETA.

HccnenoBanue npesioMiaeHus CBETa.

Habntoienne noaHoro BHyTpeHHEro oTpakeHus. Mojienb cBeToBoa.

HccnenoBanue xo/1a CBETOBBIX IYYKOB UEPE3 MIOCKONAPAIUIENBHYIO IUIACTUHY U IIPU3MY.

HccnenoBanue cBOMCTB N300payKeHHI B JIMH3AX.

Moaenu MUKpPOCKOIIA, TeTECKONa.

HaGmronenue nntepdepeHimu ceera.

HaGumoienre 11BETOB TOHKUX TUIEHOK.

Habmtonenue nudpaxnun cera.

N3yuenune nudpakiimOHHON PEIIETKHY.

Ha6mronenue audpakiinoOHHOTO CIIEKTpa.
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HabGmronenue qucnepcuu cBeTa.

HaGmoneHne monsipu3aluu cBeTa.

[TpuMeHeHre TONSIPOUIOB ISl M3YUCHHS MEXaHUYECKUX HAIPSDKCHUH.

Yuenuueckuit sxkcnepumenm, nabopamopnsvie paoomol, npaKmuKym.

N3mepenne nokaszarens NpeloMIICHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PAaCCTOSIHHS OT BEIIECTBA (HA MPUMEPE KUAKUX JIUH3).
W3mepenne pOKyCHOTO paCCTOSIHHSI PACCEUBAIOIINX JIMH3.

[Tonydenne n300pakeHHs B CUCTEME U3 IUIOCKOTO 3epKalia v JIMH3BL.

[Tonyuenne n300pakeHNs B CUCTEME U3 JBYX JIMH3.

KonctpynpoBanue TeleCKOMMYECKUX CHCTEM.

Habnronenue nudpakuuu, nHTEp)EpeHInN 1 MOISPU3aLIU CBETA.

N3y4yeHune monspu3auy cBeTa, OTpaXEHHOTO OT MOBEPXHOCTH AUIIICKTPHUKA.
N3yyenne nHTEpPEpPEeHIINH JTa3ePHOTO U3ITYUCHUS HA ABYX ILEIISX.

HaGurotenue aucriepcum.

HaGimonenue u uccnenoBanue MU pakiimOHHOTO CIIEKTpA.

W3mepenne JUMHBI CBETOBOM BOJTHBI.

[TonydeHue criekTpa U3IIy4eHUs] CBETOIMO/1a TIPH MOMOLTH AU (PPAKINOHHON PEIETKH.

Paznen 6. OcHOBBI crieMAIbHOM TEOPUH OTHOCHTEJILHOCTH.

I'panunel NpUMEHMMOCTH Kjaccuueckoil MexaHuku. [locTynmaTel chenuanbHON — Teopuu
OTHOCHUTEIIbHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW uHTepBal. [IpeoOpa3zoBanust JlopeHma. YciioBue NPUUYUHHOCTH.
OTHOCUTENBHOCTD OJJHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHH M COKpAIIEHUE JJIUHBI.

DHeprusi ¥ UMNYJbC PENSATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ PHEPTrUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTUsI MOKOSI.

TexHuueckue yCTpOWCTBA W  TEXHOJOTMYECKHE TPOLECCHI: CIIYTHUKOBBIE MNPHUEMHUKH,
YCKOPUTEIIHN 3aPAKCHHBIX YaCTHII.

Y4eHnueckuit IKCIEPUMEHT, J1a0OpaTOpHBIE pabOThI, MPAKTUKYM.

OmnpeneneHue UMIyAbCa M DHEPrUU PEISTUBUCTCKUX yacTull (o ¢doTorpadusM TpeKoB
3apsSHKEHHBIX YACTHI] B MATHUTHOM TIOJIE).

Paznen 7. KBanroBas ¢pusuka.

Tema 1. Kopnyckynapno-601noeoit oyanusm.

PaBHOBecHOE TemoBOe M3IydeHHE (M3IydeHHEe aOCONIOTHO YEPHOIrO Tejia). 3aKOH CMELICHMS
Buna. I'unoresa [1nanka o kBaHTax.

@®oTOHBI. DHEPTUS U UMITYJIbC (DOTOHA.

®otordpdext. OnbiTel A. I'. CroneroBa. 3akoHbl (ortodddexra. YpaBHeHue DUHIITEHHA IS
doroaddexra. «Kpacnas rpanuna» porosddexra.

JlaBneHnue cBera (B YaCTHOCTH, JIaBJIEHWE CBETa Ha aOCOJIOTHO IMOTJIOMIAIONIYI0 W a0COJIFOTHO
oTpaxaroiyto nosepxHocts). OmnbiTsl 1. H. JIeOenena.

BonnoBble cBoiicTBa yactull. Bonusl ne bpoitnsa. lnuna Bonnel e bpoiins u pasmepsl o01acti
JIOKAJM3aIMK IBUKYILEHCs yacTHIbl. KopnycKynsspHO-BOIHOBOM ayanu3M. Judpaxius 3JeKTpOHOB Ha
KpHUCTaax.

Crneunduka n3mepenuit B Mukpomupe. CooTHoueHus Heonpeaenénnoctei I'eiisendepra.

TexHuueckue yCTpOHCTBA M TEXHOJIOTUYECKHUE TIPOLECCH: CHEKTPOMETP, (OTODIEMEHT,
¢dboTonaTuMK, TYHHENBHBI MUKPOCKOII, COJIHEUHAsi 6aTapesi, CBETOIUO/.

Hemoncmpayuu.

®dotor(hPexT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.
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HccnenoBanue 3akoHOB BHEMIHETO GoTtodddexra.

HccnenoBanue 3aBUCMMOCTH CONIPOTHUBIIEHUS TIOJIYIIPOBOJHUKOB OT OCBEILIEHHOCTH.

Cseroauos.

Conneunas 6arapes.

Yuenuueckuii skcnepumenm, nabopamopuvie padbomot, npAKMUKyMm.

HccnenoBanue poropesucropa.

N3mepenue nocrossaaol [lnanka Ha ocHOBe uccnenoBanus hotodrddexra.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA Y€PE3 CBETOAMO/ OT HAIPSHKCHMUS.

Tema 2. @uzuka amoma.

OnBITHI 1O UCCIIEAOBAHUIO CTpOeHUs aToMa. [imaneraprast Moaens atoma Pesepdopna.

[Tocrynarer bopa. M3ny4yenue u mornomeHue GOTOHOB MpHU MEPEXoje aToMa C OJHOTO YPOBHS
SHEPIrUU Ha JIPYTOM.

Bunsl cnektpoB. CriekTp ypOBHEHM 3HEpruu aTomMa BOJI0pOJa.

CrioHTaHHOE U BBIHYXKIEHHOE H3yueHue ceera. Jlasep.

TexHnyeckue ycTpoicTBa U TEXHOJIOIMYECKUE MTPOLIECCHI: CIIEKTPAIbHBIN aHaU3 (CIEKTPOCKO),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Hemoncmpayuu.

Monens onbita Pesepdopra.

HaGnronenne muHeHyaThIX CIIEKTPOB.

VYeTpoicTBO U IeHCTBHE CUETUMKA HOHU3UPYIOIINX YACTHLL.

OrnpezenieHne JIMHBI BOJIHBI JJA3€PHOTO U3JIYUYECHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomul, npaKmuxKym.

Ha0uroieHne JIMHeWYaToro CreKTpa.

HccnenoBanue crekrpa pa3peKEHHOTO aTOMapHOrO BOJOPOAA M HM3MEPEHHE IOCTOSIHHOM
Pun6epra.

Tema 3. Duszuka amommno20 A0pa u 31eMeHmMapHbIX YACHUY,.

Hyxnounnas monens snpa I'eitzen6epra—Banenko. 3apsa sapa. MaccoBoe uncio sjapa. M3otomnsl.

PagnoaxktuBHOCTh. Aub(a-pacman. ONEKTpOHHBIH U TO3UTPOHHBIN Oera-pacnaa. [amma-
U3JIy4EHHUE.

3aKkOH paguMOaKTHBHOIO pacmajna. PaguoakTtuBHble uH30TONBI B Ipupoxae. (CBolicTBa
MOHM3UPYIOUIETr0 U3Iy4yeHus. BausHue paaiuoakTUBHOCTH Ha KUBble opraHu3mbl. EcTtecTBeHHbIN (hOH
n3nydenus. Jlosumerpusi.

DOHeprust CBA3M HYKJIOHOB B sijipe. SnepHble cuitbl. JleekT Macchl spa.

Snepuble peakuuu. JleneHue U cuHTE3 szep. SnepHble peaktopsl. IIpoOnemMsl yrpaBisieMoro
TEPMOSIEPHOTO CUHTE3a. DKOJIOTMYECKHE aCIEeKThl Pa3BUTHUS SAEPHON SHEPTreTHKH.

MeTopl perucTpalnuy U UCCIIE0BAHUS 3I€MEHTAPHBIX YaCTHII.

@dyHaMEeHTaIbHBIE B3aUMOACHCTBHs. bapuoHbI, Me30HBI M JenToHbl. llpeacraBienue o
CrangaprHoil Moaenu. KBapk-riatooHHast MOAENIb aApPOHOB.

®usuka 3a npeaenamu CTaHaapTHo Mojenu. TéMHas MaTtepus U TEMHas SHEPTHUsl.

EnunctBo uznueckoil kKapTUHBI MUpA.

TexHnuyeckue yCTpOHCTBA M TEXHOJIOIMUYECKHE IIPOLECCHl: JO3UMETpP, KaMmepa BuibcoHa,
SAJICPHBINA PEaKTOp, TEPMOSAEPHBIN peakTop, aTOMHast 00M0a, MarHUTHO-PE30HAHCHAs! TOMorpagusl.

Yuenuueckuii sxkcnepumenm, nadbopamopuvie padbomot, npaKMUKyMm.

HccnenoBanue TpekoB yacTull (1o TOTOBBIM GoTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA € MCTIOJIB30BAaHUEM J03UMETPA.

W3yuenue nmornomieHus: 6eTa-4yacTULl aTFOMUHUEM.
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Pa3znes 8. JjieMeHTBI aCTPOHOMUM U ACTPOPU3UKH.

Oranel pa3BUTHUsI acTpoHoMuu. lIpuxiiagHoe M MHMpPOBO33PEHUECKOE 3HAUYEHUE ACTPOHOMHHU.
[TpruMeHNMOCTH 3aKOHOB (PU3HMKH I OOBSICHEHUS IPUPOJIBI KOCMHUYECKUX OOBEKTOB.

Metonel  acTpoHOMUYEeCKHX — uccienoBaHuil. COBpeMEHHbIE  ONTHYECKHUE  TEJECKOIIbI,
paZnoTeNIeCKOIIbl, BHEATMOC(EepHasi aCTPOHOMHUSI.

Bun 3Bé3aH0r0 HebGa. Co3Be3nus, ApKue 3BE3bI, IITAHETHI, UX BUANMOE JIBIKEHUE.

Conneunas cucrema.

Connue. ConHeyHasi akTUBHOCTb. MicTounuk sHeprun ConHIa U 3BE3.

3BE31pI, UX OCHOBHBIC XapaKTEPUCTHKH. J[MarpamMma «CHEKTpalbHBIM KJIacc — CBETHUMOCTBY.
3BE31pl TVIABHOM MOCJIEI0BATENILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» JJIs 3BE37 IJIAaBHOM
nocyie0BareabHOCTU. BHyTpeHHee ctpoenue 3BE31. COBpEMEHHBIE MIPEACTABICHUS O MPOUCXO0KIEHUU
u 3Bosouny CoHIa ¥ 3BE3]1. DTambl KU3HU 3BE3I.

Muneunbiii [Iyte — nama [amaktuka. [lonoxxkenue u nBuwxenue Connua B ['amaktuke. Tumbl
rajakTuk. PaguoranakTiky u kBazapsl. YEpHbIE IBIPHI B sipax rajlakTHK.

Bcenennas. Pacuimpenne Beenennoii. 3akon Xa06na. Paz0eranue ranakruk. Teopus bosbiioro
B3pbIBa. PenukToBoe usnydenue.

MacmrabHas cTpykTypa Beenennoil. MertaranakTuka.

Hepewénnplie npo6iieMbl aCTpOHOMUM.

Yuenuueckue nabnrooenus.

Habmonenust 3B€3aHOr0 HebGa HEBOOPYKEHHBIM IJIa30M C HUCIHOJIB30BAHUEM KOMIIBIOTEPHBIX
MPUIOKEHUN Ui ONpEeIeHUs MOJIO0XKEHUsI HeOeCHbIX OOBEKTOB HAa KOHKPETHYIO NaTy: OCHOBHbBIE
co3Be3iusi CeBepHOro Moymapus 1 sipkue 3BE3/bL.

Habmonenus B Teneckon JIyHsbl, IUIaHET, TYMAaHHOCTEN U 3BE3/IHBIX CKOIUIEHUH.

Du3nYecKU MPAKTUKYM.

CriocoObl n3MepeHus: (pU3MUECKUX BEJIWYMH C HCIOJIB30BAaHUEM AaHAJOTOBBIX M IU(PPOBBIX
U3MEPUTENIBHBIX TPUOOPOB U KOMIBIOTEPHBIX JATUUKOBBIX CHCTEM. AOGCOIIOTHBIE U OTHOCUTEIbHbIE
MOTPENIHOCTH U3MepeHuil pu3ndeckux BeanunH. O1eHKa IpaHul] OrPEeNIHOCTEH.

[IpoBeneHNEe KOCBEHHBIX HW3MEPEHHM, HCCIEIOBAHUM 3aBHCUMOCTEH (U3MUECKUX BEIUYHH,
IpOBEpKa MpPEUIOKEHHBIX TUNOTe3 (BBIOOp M3 paboOT, OMHMCAHHBIX B TEMaTHMUYECKUX pa3jenax
«YYeHNYEeCKUI HKCIIEPUMEHT, J1TaOOpaTOPHBIE pabOThI, TPAKTUKYM).

O0o0maroniee NnoBTOPEHMeE.

O0o6mieHrne U cucTemMaTH3alus CoJep)KaHusl pas3zfenoB Kypca «Mexanuka», «MomnekynspHas
¢u3uKa U TepMOAMHAMHKA», «DIEKTpoaAnHaMuKay, «KoneOaHus U BOJIHBI», «OCHOBBI CELUANIBHOM
TEOPHH OTHOCUTENBHOCTN Y, «KBaHTOBas (pu3mka», « I1eMEHTBHl aCTPOHOMUHU U aCTPOPUIUKI.

Ponp pu3ukm u acTpOHOMHHM B AKOHOMHUYECKOH, TEXHOJOTHMUECKOU, COIMATBLHON U ITHUYECKOU
cepax NeATeIbHOCTH YEJIOBEKa, poJib U MeCTO (U3UKM M aCTPOHOMHH B COBPEMEHHOW Hay4YHOMU
KapTHHE MHUpPA, 3HAUCHHE ONMHUCATENbHON, CHCTEMAaTU3UPYIOIeH, O0BSICHUTEIIEHOM U POTHOCTUYECKOM
¢ynkuuit ¢puszndeckoil Teopuu, poib (U3NUECKON Teopuu B (OPMHPOBAHWU NPEACTABICHUN O
dusnyeckoil KapTMHE MHpa, MeCTO (U3MUECKOH KapTHUHBI MHpa B OOLIEM pSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX MPEACTABICHUI O IPUPO/IE.

Me:xnpeamerHbie CBA3H.

N3yuenne kypca ¢usuku yrinyonaéHHoro ypoBHsS B 11 kiacce ocyluecTBisieTcsl ¢ Y4E€TOM
COJIEpKaTEeNIbHBIX MEXKIPEIMETHBIX CBSI3€H C KypcaMU MaT€MaTHUKH, OMOJIOTUH, XUMUH, reorpapuu u
TE€XHOJIOTHH.

MesicnpeOmemmuvie nOHAMUA, CEA3AHHbIE C U3YUEHUEM MeEMO008 HAYYHO20 NO3ZHAHUA:
SIBJICHWE, HayuyHbld (akT, rumnore3a, QuU3NUYecKas BEIWYMHA, 3aKOH, TEOpHs, HaOI0/IeHuE,
9KCIIEPUMEHT, MOJEIMPOBAHUE, MOJETIb, U3MEpPEHHE, IMOTPEHIHOCTH H3MEpPEHHl, H3MEepUTETIbHbIE
npuoOOpsI, U(poBas 1adopaTopHsl.
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Mamemamuka: peuieHue cucrteMbl ypaBHeHUHl. TpuroHomerpuueckue (QYHKIHMU: CHHYC,
KOCHHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOPHI U UX MPOEKIUU
Ha OCH KOOPJUHAT, CIIOKeHUE BEeKTOPOB. [IponsBoaubie anemMenTapHbixX ¢GyHkimid. [Tpusnaku momxoOus
TPEYroJbHUKOB, ONpe/ieeHne oAU IOCKUX GUryp u oobéMa Tel.

Buonozua: >nextpuyeckue sBICHUSA B XKUBOW IpHUpoJe, KojeOaTelabHbIE JBUKCHHS B JKUBOU
IPUPOJE, DSKOJOIMYECKHUE PHUCKA IIPU  IMPOU3BOJACTBE  DIEKTPOIHEPTUHU, IJIEKTPOMATHUTHOE
3arpsI3HEHUE OKPYXKAIOLIEH Cpeibl, YIbTPa3ByKOBasl JUAarHOCTUKA B MEIULIMHE, ONITUYECKUE SABJIICHUS B
JKUBOM TIPUPOJIE.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJLINYECKAs] CTPYKTYpa TBEPABIX TEJl, MEXaHU3MBI
00pa30BaHMs KPUCTAJUINYECKON PEIIETKH, CIEKTPAJIBHBIN aHaIN3.

T'eocpaghua: marnuTHBIE TOMIOCAa 3€MJIM, 3aJ€KM MAarHUTHBIX pyd, (oTochéMka 3eMHON
IIOBEPXHOCTH, ceficmorpad.

Texnonozua: TPUMEHEHUE TIOCTOSHHBIX MArHUTOB, JJIEKTPOMArHUTOB, D3JIEKTPOJABUTATEIIb
SAxobu, TreHepaTOp MEPEMEHHOrO0 TOKAa, MHAYKLIMOHHAs I€4Yb, JIMHUM DJEKTpoliepenad,
AJIEKTPOJIBUraTeNlb, pajap, paJuolNpUEMHUK, TEJIEBU30p, aHTeHHa, TeneoH, CBY-neus,
yJIBTPa3ByKOBasi JUAarHOCTHKA B TEXHUKE, IPOCKIIMOHHBIN ammapar, BOJOKOHHAs ONTHKA, COJIHEYHAs
6arapes, CIIyTHUKOBbIE IPUEMHUKH, sJIepHasi SHEPreTUKA U SKOJIOIMYECKHUE acleKThl €€ pa3BUTHS.

IHHJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA TIPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

JIn4HOCTHBIE pe3y/abTaThl OCBOCHMS yueOHOro mpeamera «DHU3uKay J0JKHBI OTpaxaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYalOLIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHON BHYTpEHHEH
MO3ULIMEN JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX OpHEHTAllMi, IO3UTHUBHBIX BHYTPEHHHX
yOeXAeHU, COOTBETCTBYIOUIMX TPAJAMIMOHHBIM IIEHHOCTSIM POCCHUHCKOro  0OIIecTBa,
paCIIMPEHNUE JKU3HEHHOIO OIBITa U OIBITA AEATEIBHOCTU B IPOLECCE Pealu3allid OCHOBHBIX
HaIIpaBJICHUN BOCIIUTATEIbHOM IEATEIbHOCTH, B TOM YUCJIE B YACTH:

rPaKAAHCKOI0 BOCIIUTAHMSA:
e Cc(OPMHUPOBAHHOCTh TPAKIAHCKOW MO3ULIMK OOydYaroIIerocs Kak aKTHUBHOTO H
OTBETCTBEHHOTO WIE€HA POCCUICKOro 00IeCTBa;
e MPUHATHE TPAJULIMOHHBIX OOIIEYETOBEYECKUX I'YMAaHUCTUUYECKUX U IEMOKPATHUYECKHX
IIEHHOCTEI;

e TOTOBHOCTbh BECTH COBMECTHYIO JESTEIbHOCTh B MHTEpPECAX I'Pa)</IaHCKOro oOlIecTBa,

y4acTBOBAaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHOIN OpraHu3aluu;

e YMEHME B3aUMOJCHCTBOBAaTb C COLMAJIbHBIMM HMHCTUTYTAMU B COOTBETCTBUHM C HX

GYHKIUSAMHU 1 Ha3HAUEHUEM;
e TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOM JEATEIBHOCTH.
NMAaTPHOTHYECKOr0 BOCIIUTAHUA:
e c(OPMHUPOBAHHOCTb POCCHUMCKOM IPaXkAaHCKOM NIACHTUYHOCTH, MATPUOTU3MA;
e IICHHOCTHOE OTHOIIECHHE K T'OCYAapCTBEHHBIM CHMBOJIaM, JOCTHKEHHSIM POCCHUHCKHX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
e c(hOPMHUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS, STUYECKOT'O TIOBEICHHUS;
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e CIHOCOOHOCTH OIIGHMBATh CHUTYAaIlMI0O W TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OpUEHTHUPYICh HAa MOPaIbHO-HPAaBCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM 4HCIE B
JIEATENIbHOCTU YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIaJIa B IOCTPOCHUE YCTOMUYHUBOTO OYAYIIETO.

CTETHYECKOr0 BOCIIMTAHMS:

e OCTETHUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs OJCTETUKY HAy4YHOTO TBOPYECTBA,

npucyuiero Gpu3nyecKon HaykKe.
TPY/0BOI0 BOCIIUTAHUSA:

e HHTEpPEC K pas3au4yHbIM cdepam NpodecCHOHATBHONW NeATEeIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DU3MKON M TEXHUKOW, YMEHUE COBEPINATh OCO3HAHHBIN BHIOOP Oymymeit
npodeccuu U peann30BbIBATE COOCTBEHHBIC KU3HEHHBIC TUTAHEI;

e TOTOBHOCTh U CIIOCOOHOCTH K OOpPa30BaHUIO U CaMOOOpa30BaHUIO B 00JIaCTH (HU3UKHU
Ha MPOTSHKCHUH BCEH JKM3HHU.

IKOJIOTHYECKOr0 BOCIIMTAHUS

e c(hOpMHPOBAHHOCTH IKOJIOTHUYECKON KYJIbTYphI, OCO3HAHHE IIOOAIBLHOTO XapakTepa
9KOJIOTHYECKHX MPOOJIEM;

e IUJIAHUPOBAHUE M OCYUIECTBIICHUE JCWCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE 3HAHMS
L€ YCTOMYMBOTO PA3BUTHSI YEIIOBEYECTBA;

e paCHIMPEHHUE ONBITA JCATCIHLHOCTH JKOJOTUYCCKOW HANpPABICHHOCTH HAa OCHOBE
UMEIOIIHNXCS 3HAaHUH 10 (PU3nKe.

LHEHHOCTH HAYYHOI0 MO3HAHHUS:

e c(hOopMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pasButHs (PU3NIECKON HAYKH;

e OCO3HaHHWE IICHHOCTH HAy4YHOH MAESITeTbHOCTH, TOTOBHOCTH B IMpOIIECCE H3YYEHUs
GU3MKK  OCYIIECTBISATH  NPOEKTHYID U HCCIEAOBATENbCKYIO  JEATEIbHOCTh
WHAWBHUAYAILHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTebHbIE YHHBeEPCcAJIbHbIE YUeOHbIE el CTBUS

ba3zoBble joruueckue JeicTBUsA:

CaMOCTOSITENIbHO (hOPMYJIUPOBATH U aKTYaAIM3UPOBATh MPOOJIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;
ONPEAENATh LENN IEATENbHOCTH, 33a/1aBaTh [MApaMETPbl U KPUTEPUU UX JOCTHKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMATPUBAEMBIX (PU3NUECKUX SBICHUSX;
pa3pabaTeiBaTh IUIAH pEIIEHUS MPOOJIEMBbI C YUETOM aHaldW3a HMMEIOIIUXCS MAaTepUAbHBIX U
HEMAaTEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEISAM, OLECHHUBATH
PHCKH TTOCIEACTBHI IESITETbHOCTH;

KOOPJMHHUPOBATH U BBIMOIHITH padOTy B YCIOBHUSIX PEaTbHOTO, BUPTYATHHOTO U KOMOMHUPOBAHHOTO
B3aMMO/ICUCTBUS,

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TPOOIIeM.

BazoBble ucciiegoBaTe/IbCKHue AeHCTBUS .

BJIQ/IETh HAYYHOU TEPMHUHOJIOTHEH, KITFOUEBBIMH MOHATHSAMHI M METOIaMU (PU3MUYECKON HAYKH;
BJIQJICTh HABBIKAMH y4€OHO-HCCIICIOBATEILCKON M TMPOCKTHOW AEITEThHOCTH B 00NAcCTH (DU3HKH,
CITOCOOHOCTBIO 1 TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY MTOMCKY METOJIOB PEIICHHS 3a/1a4 (PU3NIECKOTO
coAepKaHus, MPUMEHEHUIO PA3JIMYHbIX METOA0B O3HAHUS;
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BIAJCTh BHJAMH JEITEIBHOCTH IO TIOJIYYEHHUIO HOBOTO 3HAHMSA, €ro HHTEpIpeTaluH,
peoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3JIMYHBIX YUY€OHBIX CUTyalMsIX, B TOM YHCIE MPH CO3JaHUU
y4eOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISBJISITH TPUYMHHO-CIIECTBEHHBIE CBSI3U U aKTyaJIM3UpPOBaTh 3ajady, BBIIBUraTh THIIOTE3y €&
peLIeHHs, HAaXOAUTh apTYMEHTHI ISl JOKa3aTelbCTBA CBOMX YTBEP)KIACHUH, 3a7aBaTh MapaMeTphl U
KPUTEPUU PEIICHUS;

aHAJTM3UPOBATh TOJIYYCHHBIE B XOJE€ PEIICHHS 33/Ja4M Pe3yJbTaTbl, KPUTUYECKH OLCHHBATH HUX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 33J]a4ul B 00Pa30BaTENbHON JIEATEIFHOCTH, B TOM YHCIE
pU U3y4eHUU PU3UKHU;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM, OLEHUBATh IPUOOPETEHHBIN OIBIT;

YMETb IIEPEHOCUTh 3HAHUS 1O (PU3UKE B MPAKTHUECKYIO 00IaCTh )KU3HEACITEILHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE HJIEH, MPE/IaraTh OPUTHHAIBHBIE MTOAXOAbl U PEIICHHUS;

CTaBUTh MPOOIEMBI U 33]1a4H, TOMYCKAIOIINE ATbTEePHATUBHBIC PEIICHUSI.

Pabora ¢ undopmanmeii:

BJIQ/IETh HAaBBIKAMH TMOJIydyeHUsT HHPOpMAIUU (PU3MUECKOTO COJCp)KAHUS U3 HMCTOYHUKOB Pa3HBIX
TUTIOB, CAMOCTOSITEJIbHO OCYIIECTBIATh IOWMCK, aHAIM3, CUCTEMATH3AIMI0 M HWHTEPIPETALHIO
UH(OPMALIUU Pa3IMYHBIX BUJOB U (POPM IPEICTABICHHS;

OILICHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

UCIIONIb30BaTh CPEJACTBA HH(POPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B pELICHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OpPraHM3allMOHHBIX 3a/a4 C COONIOJEHHEM TpeOOBaHHIA
HPrOHOMUKH, TEXHUKU OE€30MACHOCTH, THTHEHBI, PECYPCOCOEPEKEHHS, TPABOBBIX M 3TUYECKUX HOPM,
HOPM UH(POPMAIIMOHHOMN 0€30MacHOCTH;

CO3/1aBaTh TEKCTHl (PU3MYECKOTO COJACPKaHUS B PA3IUYHBIX (opMaTax ¢ y4ETOM Ha3HAYCHHS
uH(bOpMallMd ¥ 1EJIeBOW ayTUTOPUH, BBIOMpas ONTUMANbHYIO (OpMYy TMPEACTAaBICHUS H
BU3YyaJIU3aIUH.

KoMMyHUKaTHBHBbIE YHHBepPcaIbHbIe Y4eOHbI€ el CTBHA:

OCYILECTBIIATH OOIIEHHE HA YPOKaX (PU3UKU U BO BHE-YPOUHOMU JEATEIbHOCTH;

pacro3HaBaTh MPEANOCHITKA KOHMIUKTHBIX CUTYAIlM U CMSATYATh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHS C UCIIOIb30BAHUEM S3BIKOBBIX CPEJICTB;
MOHMMATh U MCIIOJIb30BaTh MMPEUMYIIECTBA KOMAHTHOW ¥ HHIUBUIYaIbHON pabOTHI;

BBIOMPATh TEMATHKYy U METOABI COBMECTHBIX ACWCTBUH C yUETOM OOIIMX HHTEPECOB U BO3MOKHOCTEH
KQ)KIO0T0 4JIeHA KOJIJICKTUBA;

NPUHUMATD [IEIM COBMECTHON AEATEIbHOCTH, OPTaHU30BBIBATh M KOOPIMHUPOBATH JCHCTBHS 10 €€
JOCTHDKEHUIO: COCTABIIATh IUIAH JIEHCTBHI, pacmpenensTh poJd C Y4€TOM MHEHHMH y4YaCTHHUKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOM padoThI;

OLIEHMBATh KayeCTBO CBOErO BKJIaJa M KaXJOTO y4YaCTHHKAa KOMaHAbI B OOWIUIl pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

npeJiaraTh HOBbIE IPOEKTHI, OIEHUBATH MU C TIO3UIIUH HOBU3HBI, OPUTHHAILHOCTH, TPAKTHUECKON
3HAYHMOCTH;

OCYILECTBIISITh TIO3UTUBHOE CTPATETMYECKOe IIOBEACHUE B PA3IMYHBIX CHTYallUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepPcaJIbHbIe YUeOHbIE 1eliCTBUS

Camoopranuzauus:
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CaMOCTOSITENILHO OCYIIECTBISTh TIO3HABATENBHYIO EATEIHLHOCTh B 001IacTH (PU3UKU U aCTPOHOMUH,
BBISIBIIATH MPOOJIEMBI, CTABUTH U (hOPMYIUPOBATh COOCTBEHHBIEC 33]1a4H;

CaMOCTOSITEJIbHO COCTABJIATH IJIAaH PEUICHUs] PaCUE€THBIX M KAUECTBEHHBIX 3a/1ay, TUIAH BBIMOIHEHUS
MPAKTUYECKOH padoThl € Y4YETOM UMEIOHIMXCS PECYpCOB, COOCTBEHHBIX BO3MOXHOCTEH U
MPEAIIOYTEHU;

JTaBaTh OLIEHKY HOBBIM CHUTYaIUsIM;

pacuupsTh paMK1 y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €0, OpaTh Ha ceOsi OTBETCTBEHHOCTH 32 PEIICHHCE;
OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCcTBOBaTh (OPMUPOBAHUIO U TMPOSIBICHUIO JPYAULIUUA B 00JACTH (DU3UKH, IOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIH HHTEJJIEKT:

JIaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JICSITEIIbHOCTb, OLICHUBATH COOTBETCTBUE
pE3yNIbTaTOB LIETISM;

BJIQ/IETh HAaBBIKAMU TI03HABATENHHOW pedIeKCHU KaKk OCO3HAHMS COBEpIIAEMbIX JCUCTBUN H
MBICTTUTENIBHBIX MPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHMIA;

UCIOJIb30BaTh MPUEMBI pedIeKCUH JIJIs OLIEHKH CUTYallud, BEIOOpA BEPHOTO PELICHHUS;

YMETh OIICHUBATh PUCKHU U CBOEBPEMEHHO MTPUHUMATh PEIICHUS 10 UX CHIKCHHIO;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3€ PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATE Ce0sI, TOHMUMAsi CBOM HEJIOCTATKU M JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U APTYMEHTHI JPYTUX IPU aHAIHU3E PE3yNIbTaTOB AEATEeIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporiecce moCTHKEHUST TMYHOCTHBIX PE3YJIBTATOB OCBOCHUS MPOTPAMMEBI IO (PU3UKE IS YPOBHS
cpenHero oOmiero o0pa3oBaHusl y OOYUYaAIOIMIUXCS COBEPIICHCTBYETCS IMOIIMOHAIBHBIN WHTEIUIEKT,
Mpenoararomnii chOpMUPOBAHHOCTH:

CaMOCO3HAHUs, BKIIIOYAIOIIETO CIIOCOOHOCTH MOHUMATh CBOE SMOIMOHAIIBHOE COCTOSIHUE, BUJETh
HATPaBIIEHUS Pa3BUTHS COOCTBEHHON IMOLIMOHAIBLHOU chephl, ObITH YBEPEHHBIM B ce0€;
CaMOPETYJIMPOBAHUSI, BKIIFOUAIOIIETO CAMOKOHTPOJIb, YMEHUE MTPUHUMATh OTBETCTBEHHOCTH 32 CBOE
MOBEJICHNE, CIIOCOOHOCTh aaNTHPOBATHCS K AMOLMOHAIBHBIM U3MEHEHUSIM U TIPOSBISATH THOKOCTD,
OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAILIMM, BKIIOYAIONIEH CTpEMJIEHHE K JOCTH)KEHHIO LIeJIM M YCHEeXY, ONTHUMHU3M,
WHUIIMATUBHOCTh, YMEHUE ACHUCTBOBATh, UCXO/IS1 U3 CBOMX BO3MOXKHOCTEH;

ASMMATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh SMOIIMOHATIFHOE COCTOSIHUE IPYTUX, YUUTHIBATH €TO
MIPU OCYIIECTBJICHUH OOIEHUS, CTIOCOOHOCTh K COUYBCTBHIO U COTIEPEIKUBAHUIO;

COILIMANIbHBIX HABHIKOB, BKIIIOUYAIOIINX CIOCOOHOCTH BHICTpAaUBATh OTHOIICHHS C APYTUMHU JFOJBMHU,
3a00TUTHCS, TPOSIBISITHE HHTEPEC U pa3peniaTh KOHQIUKTHI.

NHNPEAMETHBIE PE3YJIbBTATBI

K xoniy oOyuenuss B 10 knacce mpeaMeTHbIE pe3ylbTaThl Ha YriayOJIEHHOM YPOBHE JIOJKHBI
oTpaxarb cHOPMHUPOBAHHOCTH y O0OYUaIOIIUXCSI YMEHUI:

MOHUMATh POJb (PU3UKKM B IKOHOMHYECKOH, TEXHOJOTUYECKOW, JKOJIOTUYECKOW, COIMUATBHON H
ATHYECKON cdepax NesATeTbHOCTH YelIOBeKa, POjb M MeCTO (DU3MKKM B COBPEMEHHOW HAy4YHOM
KapTHUHE  MHpa, 3HAYCHHE  OMHCATCIBHOMW, CHCTEeMATH3UPYIOIICH, OOBSCHUTEIBLHONH U
MPOTHOCTHYECKON (QYHKIHMK (U3MYECKOM TEOPUHM — MEXAHUKUA, MOJICKYJISApHOH (U3UKH W
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TEPMOJMHAMHUKH, POJIb (HU3UYECKON Teopur B (HOPMHUPOBAHUU TIPEICTABICHUNA O (PU3HMUECKOU
KapTUHE MUPA;

pa3nuyath YCIOBHS NPUMEHHUMOCTH MOAeNeH (U3MYEeCKUX Tel W IPOLEcCOB (SBICHUN):
MHepLHaIbHas cucTeMa 0Tcuéra, abCOI0THO TBEPIOE TEN0, MaTepUaIbHas TOUKA, PABHOYCKOPEHHOE
JIBUKEHHE, CBOOOAHOE TMajieHue, aOCOMIOTHO ympyras aedopmaiusi, aOCOIIOTHO YIPYyroe u
a0COJIIOTHO HEYIPYro€ CTOJIKHOBEHHMS, MOJENIN rasa, KUIAKOCTH M TBEPIOTO (KPUCTAIMYECKOIO)
TeJla, UJCANbHBINA a3, TOYCYHBIN 3apsij, OJHOPOJIHOE AJIEKTPUUECKOE TOJIE;

pa3ianyaTh yciaoBHs (TPaHULIbI, 00JIACTH) MIPUMEHUMOCTH (U3UYECKUX 3aKOHOB, TOHUMATh BCEOOIIUT
xapaktep GpyHIaMEHTAIbHBIX 3aKOHOB M OIPaHUYEHHOCTh HCIOIb30BaHMS YACTHBIX 3aKOHOB;
AHAJIM3UPOBATDL U OOBSICHATH MEXAaHUYECKHUE MPONLECCChI U SABJICHUS, UCITI0JIb3Ysl OCHOBHBIC ITOJIOKCHUA
U 3aKOHbl MCXAaHHMKU (OTHOCI/ITCJIBHOCTB MCXaHHUYECCKOI'O ABHKCHUA, q)OpMy.TILI KHMHEMAaTUKHN
PaBHOYCKOPEHHOT'O JIBIKEHUs, MpeoOpazoBanus ['amwmiies Jis CKOPOCTH U MEpEeMELIeHHs, 3aKOHbI
HproToHa, NpuHIMI OTHOCUTENBHOCTH [ anumes, 3aKOH BCEMUPHOTO TATOTEHHUS, 3aKOHbI COXPaHEHUS
UMITYJIbCA U MEXAHUYECKOW 3HEPIuH, CBSI3b pabOThl CUJIbI C U3MEHEHHEM MEXaHUYECKON SHEepruu,
YCJIOBHSI paBHOBECHSI TBEPAOro TeJja), MPU OSTOM HCIOJIb30BaTh MATEMAaTHUYECKOE BBIPAKECHUE
3aKOHOB, YKa3bIBaTh YCIIOBUSI NMPUMEHUMOCTH (PU3UYECKHX 3aKOHOB: IpeoOpazoBanHuil [anumes,
BTOPOTO M TPEThEro 3aKOHOB HbIOTOHA, 3aKOHOB COXpaHEHHs] UMITYJIbCa U MEXaHWYECKOW SHEPTHH,
3aKOHAa BCEMHUPHOI'O TATOTCHUAA,

AHAJIM3UPOBATE U OOBSICHSITH TEILIOBBIE MpouecChbl U SABJICHUSA, UCIHOJIb3YS OCHOBHBLIC ITOJIOKCHUA
MKT u 3aKoHBI MOJEKYIAPHONW (DU3UKK U TEPMOAMHAMUKH (CBSA3b JIABJICHHS HUEAIBHOTO raza co
CpenHel KWHETHYEeCKOW IHEeprueil TersIoBOro ABMXKCHUS U KOHIEHTpAlUMed ero MOJEKyJ, CBS3b
TeMIEpaTypbl BEUIECTBA CO CPEIHEN KMHETUYECKOW IHEPIHEN TEIUIOBOIO JBH)KEHHUS €ro YacTHII,
CBS3b JIaBJICHUS MJICATbHOIO Ta3a C KOHLEHTpalued MOJEKYJl M €ro TEeMIepaTypoi, ypaBHEHHE
MenneneeBa—KnaneiipoHa, nepBblil 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAaHEHHUS SHEPTUU B TEIJIOBBIX
mpoleccax), Ipu 3TOM HCHOJIb30BaTh MaTEMAaTHUECKOE BBIPAKEHHE 3aKOHOB, YKa3bIBAThb YCIOBUS
MPUMEHUMOCTH ypaBHeHUsI MenaeneeBa—Knaneiipona;

AHAJIM3UPOBATE U 00BICHSITH QJICKTPHUYCCKUC SABJICHUSA, UCIIOJIB3Yyd OCHOBHBIC IMOJIOKCHHA W 3aKOHBI
AJNIEKTPOJIMHAMUKH (3aKOH COXPAHEHHUS SJEKTPUUYECKOro 3apsna, 3akoH KyloHa, MOTEHIIMAIbHOCTh
ANEKTPOCTATUYECKOrO MOJs, TPUHIMI CYNEPHO3ULUUA 3JIEKTPUUYECKUX TOJIEH, MPU 3TOM YKa3bIBas
YCIIOBHSI IPUMEHUMOCTH 3akoHa KysoHa, a Takke MpakTUYeCKH BayKHbIE COOTHOILIEHUS: 3aKOHbI OMa
JUIL y4acTKa LeNu W Ui 3aMKHYTOM JJIEKTpUYECKOM uenu, 3akoH Jlxoyns—Jlenna, mpasuia
Kupxroda, 3akonsr dapajes s 371€KTpoIIn3a);

OMHCHIBATh (U3MUYECKUE TPOIECCHl U SIBJICHUSI, WCIOJB3YS BEIHUYMHBI: TEepeMelleHrne, CKOPOCTb,
YCKOPEHHE, UMITYJIbC TEJIa U CUCTEMBI TEJ, CHJIa, MOMEHT CHUJIbI, JaBJI€HUE, TOTEHIMAIbHAs SHEPTHS,
KMHETUYecKasi SHeprus, MeXaHudeckas dHeprus, paboTa CHUJIbl, IIEHTPOCTPEMUTENILHOE YCKOpPEHUE,
CUJIa TSKECTH, CHJIa YIPYTOCTH, CUJIa TPEHUS, MOITHOCTh, SHEPTUsl B3aUMOJICUCTBUA Tella ¢ 3eMIIEN
BOMM3U €€ TMOBEPXHOCTHU, ODHEPrHs YHOpyroh gegopMmaiiil MPYKUHBI, KOJIHYECTBO TEILIOTHI,
abcomroTHas TemrmepaTypa Tena, paboTa B TEPMOIMHAMHKE, BHYTPEHHSS JHEPTUS HIACATBLHOTO
OJIHOATOMHOTO Ta3za, paboTa WIEaTBbHOTO Ta3a, OTHOCHTENIbHAs BJIAXKHOCTH Bo3ayxa, KIIJI
UJEabHOTO TEIUIOBOTO JBUTATENs; 3JEKTPUUECKOE IO0JIe, HANPSHKEHHOCTh AJIEKTPUYECKOro OIS,
HaIpsSOKEHHOCTh TOJS TOYEYHOTO 3apsiia WM 3apsDKEHHOrO IIapa B BaKyyMe M B JUAJIEKTPHUKE,
MOTEHIMAN 3JIEKTPOCTATUYECKOr0 TOJI, PAa3HOCTh IMOTEHIUAJIOB, 3JEKTPOJBIKYIIAs CHUJa, CHUJIa
TOKa, HampsHKeHHe, MOIIHOCTh TOKa, JJIEKTpUYecKkass €EMKOCTh IUIOCKOIO KOHJAEHCATopa,
COINPOTUBIIEHUE YyYacTKa LIEMH C IOCJIEN0BATeNbHBIM U HapaieIbHbIM COETUHEHHUEM PE3UCTOPOB,
SHEPTHUs SIEKTPUUYECKOTO MOJIsSI KOH/IEHCATOPA;

06’L$ICH$ITB OCO6€HHOCTI/I MMPOTCKAHUSA (1)I/I3I/I‘ICCKI/IX SIBICHUM: MEXaHMYECKOS JABHIXXCHUC, TCIIJIOBOC
JIBIDKCHWE YAaCTUI[ BEIIECTBA, TEIJIOBOE pPaBHOBECHE, OpOYHOBCKOe aBWkKeHHE, auddy3us,
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UCIIapEHUe, KUIEHUE W KOHACHCAlUs, IUIAaBJICHUE W KPUCTAUIM3alUs, HAIPABIECHHOCTh
TEIUIONEPEaut, MEKTPU3ALINS TEN, SKBUIIOTEHIIMAIBHOCTD TIOBEPXHOCTHU 3apsKEHHOTO IIPOBOIHUKA;
IPOBOIUTH  HCCJICIOBAHUE 3aBHCUMOCTH OJHOW  (PM3MUECKOW BEMUYMHBI OT JPYro c
HCIIOJIb30BAaHUEM TMPSMBIX HM3MEPEHUI, MPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHUPOBATH
pe3yNbTaThl IMOJYYEHHOW 3aBUCUMOCTH (U3WYECKUX BEIUYMH B BUAEC TIpaQUKOB C Yy4ETOM
a0COJIIOTHBIX MOIPELTHOCTEN U3MEPEHUH, 1€TIaTh BBIBOABI 110 PE3YyJIbTaTaM MCCIIEI0BAHUS;
IPOBOJUTH KOCBEHHBIE U3MEPEHUs (PU3MUECKUX BEIMYUH, IIPH 3TOM BBIOMPATh ONTHUMAIBHBIA METOA
U3MEpEHUs, OIICHUBATh AOCONIOTHBIE M OTHOCUTENIbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX
W3MEPEHHUI;

IPOBOJUTH OTBITHI MO0 MPOBEPKE MPEATIOKEHHON TMIIOTE3bI: IJIAHUPOBATH SKCIEPUMEHT, COOMpATh
AKCIIEPUMEHTAJIbHYIO YCTAaHOBKY, AHAJIM3UPOBATh IIOJyYEHHBIE PE3YyJbTaThl U JENaTh BBIBOJ O
cTaTyce MpeUI0KEHHON TUIIOTE3b;

coOnrofarh mMpaBwiia O€30MacHOrO Tpyda IMPH IMPOBEIECHUU HCCIEAOBaHUNH B paMKax ydeOHOro
HKCIIEPUMEHTA, IpaKkTUKymMa U Y4eOHO-MCCIEA0BATENbCKOM M IPOEKTHOM JEATENbHOCTH C
UCTIOJI30BAaHUEM U3MEPHUTEIBHBIX YCTPOMCTB U TAOOPAaTOPHOTO 000PYAOBaHUS;

pemate pacy€THbIE 3a7aud C SIBHO 3a/IaHHOM M HESBHO 33JaHHON (PU3WYECKOW MOJETBIO: Ha
OCHOBaHMM aHalu3a YCJIOBHUA OOOCHOBBIBATH BBIOOpP (PHU3UYECKOW MOJENH, OTBEYAIONICH
TpeOOBaHUSAM 3a/la4d, MPUMEHATH (POPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJIAThl (PH3UUECKUX
TEOpUN TNPHU HCIOJIb30BAHUM MATEMaTHYECKMX METOJOB PELICHMs 3aJad, MPOBOJUTH pacuéThl Ha
OCHOBAHUU MMEIOLIMXCS JAHHBIX, AHAIM3UPOBATh PE3YJIbTaThl U KOPPEKTUPOBATH METObI PEIICHUS
C Y4€TOM MOJIYYEHHBIX PE3yJIbTATOB;

pelath KauecTBEHHBbIE 3a/ayM, TPeOyrollre NPUMEHEHUs 3HAaHUM M3 DPasHbIX pa3/EeioB Kypca
¢u3MKKM, a Tak)Ke MHTErpaluy 3HAHUW M3 JPYrHMX MPEIMETOB €CTECTBEHHO-HAYYHOI'O ILIMKJIA:
BBICTPAauBaTh JIOTUYECKYIO ILENOYKY pAcCCyKIEHMl C ONOpOM Ha W3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKHUE SIBIICHMUS;

UCMOJIb30BaTh TEOPETUYECKUE 3HAHUS Uil  OOBACHEHHMs OCHOBHBIX HPUHIMIIOB PabOTHI
U3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTUYECKUX MTPOLIECCOB;

IPUBOJIUTH MPUMEpPHl BKJIaJ]a POCCUMCKUX U 3apyOexHbIX YUEHBIX-(DM3UKOB B pa3BUTHE HAyKH, B
00BsICHEHHUE MPOLIECCOB OKPY’KAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHaAJTM3UPOBATh U OLEHUBATH MOCIEACTBUS OBITOBOM M NMPOU3BOACTBEHHOMN JIEATEILHOCTH YellOBEKa,
CBSI3aHHOM C (PM3UYECKUMU TPOIECCAMU, C TTO3UIIMI IKOJIOTHIECKON 0€30MacHOCTH, NMPEACTaBICH UM
0 palMOHAIILHOM NPUPOAOIOIB30BAHUN, & TAKKE Pa3yMHOM MCIIOJIb30BAaHUM JIOCTH)KEHUN HAYKU U
TEXHOJIOTUH JUIs JalbHEHIIIero pa3BUTHsI YeI0OBEUECKOro 00IIeCTBa;

OPUMEHATh pa3inyHble CcrnocoObl paboThl ¢ HMHPOpManuel (u3nyeckoro coaepkaHusi c
UCIIOJIb30BAaHUEM COBPEMEHHBIX HMH(GOPMALMOHHBIX TEXHOJIOTUH, TMPH ATOM HCIOJIb30BaTh
COBpeMEHHbIE MH(OPMALIMOHHBIE TEXHOJIOTUU I MTOMCKA, epepadOTKHU U MpPeIbsABICHUS Y4eOHOM
U Hay4yHO-TIONMYJSPHOW MH(POpPMALMU, CTPYKTYpPUPOBAaHUS W MHTEpIpeTanuu HHPOpMaLUH,
MOJYYEHHOM M3 Pa3InYHbIX UCTOYHUKOB, KPUTHUECKH aHAJM3UPOBATH MOJIyYaeMyro HHPOPMAIIUIO U
OLICHUBaTh €€ JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWW, TaK M Ha OCHOBE aHAJIN3a
HCTOYHUKA NHGOpMAIIY;

NPOSIBJIATH OpPraHU3allMOHHbBIE U [TO3HABATEIbHBIE YMEHUS CAMOCTOSATEIBHOTO MPUOOPETEHUST HOBBIX
3HaHUH B MPOIECCE BBIMTOJIHEHHS TPOEKTHBIX U y4eOHO-HUCCIIe0BATENBCKUX PadoT;

paboTaTh B IpyIIe C UCIOTHEHUEM Pa3IMUHbIX COLMAJIbHBIX POJIEH, TUIaHUPOBATh PabOTy IpyMIIbI,
paloHaIbHO paclpeAesiaTh NeATeNIbHOCTh B HECTAHJAPTHBIX CUTYallUsSX, aJ€KBAaTHO OICHUBATh
BKJIa/1 KX/IOTO U3 YYACTHUKOB TPYIIIBI B PELICHUE PaCCMAaTPUBAEMOM TPOOIIEMBI;

HPOSIBJIATH MOTUBAIUIO K Oyaymiel npodhecCHOHAIBbHON AeSITEIbHOCTH 110 CIIEHUAIBHOCTAM (PU3UKO-
TEXHUYECKOTO MPOQUIIS.
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K xoHny oOydenus B 11 knacce mpeiaMeTHbIE pe3yiabTaTbl Ha YINIyOJEHHOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLINXCS YMEHHIA:

NOHUMATh POJb (PU3MKU B SKOHOMHYECKOH, TEXHOJIOTMYECKOM, COLMAIbHON M ATHUYECKOU cdepax
JEeSITEIbHOCTH YEJIOBEKA, POJIb M MECTO (PU3MKM B COBPEMEHHOM Hay4dHOH KapTHHE MHpa, poJb
aCTPOHOMMM B TIPAKTUYECKOM JEATENIbHOCTH 4YeJOBEKa M JaJbHEHIIEM HayYyHO-TEXHUYECKOM
pa3sBUTHH, 3HAYCHHUE ONMCATEIBHOMW, CHCTEeMAaTU3UPYIOIIEH, OOBSICHUTEIBHOW M MPOTHOCTHYECKOM
GyHKIMi  QU3MUECKONW TEOpUM — DBICKTPOAWHAMUKH, CIIEHUAIBHOW TEOPUU OTHOCHUTEIHHOCTH,
KBAaHTOBOM (DU3MKH, poib (U3NYECKOH TeopuH B (POPMUPOBAHMM IPEICTABICHUH O (U3NUECKOU
KapTUHE MHpa, MECTO (U3NYECKOH KapTUHBI MHpa B OOLIEM psy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJICTABICHUN O IPUPOJE;

pa3nInyarh yCIOBHS MPUMEHUMOCTH MOJeNeil (U3NUIEeCKUX TeJl M MPOLECCOB (SBICHUM): OIHOPOIHOE
JIEKTPUUECKOE U OJHOPOJHOE MAarHUTHOE IOJI, FapMOHMYECKHE KojeOaHMs, MaTeMaTHYeCKUi
MasiTHUK, UJEaJIbHbII NMPYXUHHBIM MasTHUK, FApMOHUYECKHUE BOJIHBI, MJI€AJIbHBIA KOJIeOAaTeIbHbIN
KOHTYp, TOHKasl JIMH3a, MOJIeJIell aToMa, aTOMHOTO sJIpa U KBAHTOBOM MOJIEJIN CBETA;

pa3nuyarth yciaoBus (TpaHMIIBL, 00IaCTH) MPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB, TOHUMATh BCEOOIIHIA
xapakTep (QyHIaMEHTAJIbHBIX 3aKOHOB M OTPAaHUYEHHOCTb UCIIOJIb30BaHUS YACTHBIX 3aKOHOB;
aHAJIM3UPOBaTh M OOBACHATH 3JIEKTPOMArHUTHBIC MPOLIECCHl U SIBIEHUS, MCIIOJB3Ysl OCHOBHBIE
MOJIO)KEHUST M 3aKOHBI AJIEKTPOJAMHAMUKM U CIEUUAIbHOW TEOPUM OTHOCUTEIBHOCTH (3aKOH
COXpaHEHMs JIEKTPUUYECKOro 3apsia, cwia Amnepa, cuia JlopeHla, 3aKOH 3JIEKTPOMarHUTHOM
uHAYKIMK, npasuino Jlenma, cBsa3p OJIC caMOMHIYKIMM B 3JIEMEHTE JJIEKTPUYECKOH LIEMH CO
CKOPOCTBIO M3MEHEHHUS CWJIbl TOKa, IIOCTYJaThl CIHELUAIbHOM TEOpUH OTHOCUTEIbHOCTH
OiHIITEHHA);

AQHAIN3UPOBATh U OOBSICHATH KBAHTOBBIE IIPOLIECCHI U SIBJICHMSI, UCIOJb3Ysl MOJIO)KEHNUS KBAHTOBOU
¢u3uku (ypaBHeHue DifHiTeliHa 11 GoTorddexTa, nmepBblil 1 BTOpoi moctynatsl bopa, npuHIun
COOTHOIIEHUs HeomnpeaenéHHocTel ['elizenOepra, 3aKOHBI COXpAaHEHMs 3apsiIOBOTO U MAacCOBOTO
YHCeN U SHEPTUU B SJICPHBIX PEaKIHsIX, 3aKOH PaJHMOaKTUBHOIO pacnaa);

ONMMCHIBaTh  (PU3MUECKHE TPOLECChl U SBJIEHUS, HCIHOJb3YyS BEIUYMHBI: HANpPSHKEHHOCTD
AIIEKTPUYECKOTO  MOJIsI, MOTEHLHUANT BJIEKTPOCTAaTHUYECKOTO TMOJs, pa3HOCTb IOTEHIMAJIOB,
NIEKTPOJBIIKYILAS CHMJIA, WHAYKIMS MarHUTHOTO IIOJISI, MAarHUTHBIA IOTOK, cwia Awmrmepa,
WHAYKTUBHOCTbB, MIEKTPOJBUKYILAS CHUJIa CAMOMHIYKIIMH, PHEPIHsl MAarHUTHOT'O TOJIS TIPOBOJIHUKA C
TOKOM, PEISITUBUCTCKUI UMITYJIbC, TIOJIHAsI YHEPIHsl, SHEPTUS MIOKOSI CBOOOHON YaCTHIIbI, SHEPTHS U
UMIYJIbC (OTOHA, MACCOBOE YKCIIO U 3aps]l siApa, SHEPTUS CBA3M s/1pa;

OOBSICHATE OCOOEHHOCTH MpPOTeKaHUs (U3NYECKUX SIBICHHWH: SJIEKTpPOMAarHuTHAs WHAYKIHS,
CaMOMHJYKIUS, PE30HAHC, WHTep(hEepeHIUs BOJIH, AU(paKuus, AUCIEpCus, MOJHOE BHYTpEHHee
oTpaxkenue, (orornexrpuueckuit rhpdext (dhorodrddekr), anpda- u Oera-pacmaapl suep, ramma-
U3ITy4eHue sziep, pusudeckre NpUHIMIIBI CIEKTPaIbHOTO aHalu3a U paboThl J1a3epa;

OIPEAEIIATh HAIlPaBJICHNE NHAYKIIMM MAarHUTHOTO I10JIs1 IPOBOJIHUKA C TOKOM, CHJIBI AMIIEpa U CHUJIBI
Jlopenua;

CTPOUTh H300pa’keHUE, CO3/1aBaeMO€ IIJIOCKUM 3€pKalioM, TOHKOHM JIMH30M, U pacCUUTHIBATh €ro
XapaKTepUCTUKU;

IIPUMEHATh OCHOBOIIOJIArAOIIME ACTPOHOMHUYECKHE IOHATHS, TEOPUU U 3aKOHBI Ul aHalu3a U
00BsICHEHUS! (PU3MUYECKUX TPOLIECCOB, TMPOUCXOAANINX B 3BE3AAaX, B 3BE3AHBIX CHCTEMax, B
MEXTaJIaAKTHIECKOM cpefie; IBMKEHNS HeOSCHBIX T, SBOJIONNH 3BE3/ 1 BeeneHHoi;

MIPOBOJAMTH HCCIIEIOBAHHE 3aBUCHUMOCTEH (PU3UUYECKMX BEIMYMH C HCIOJIb30BAHUEM MPSIMBIX
U3MEPEHUi, IMpPH S3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCHpPOBAaTh pe3ylbTaThl MOIYYECHHOM
3aBHCUMOCTH (PM3UYECKUX BEIMYUH B BHUJEC TIpaUKOB C y4€TOM aOCONIOTHBIX IOTPEIIHOCTEH
U3MEpPEHUH, IeNaTh BBIBO/IBI 10 PE3YJIbTATaM UCCIIEA0BaHMS;

27



MIPOBOJAMUTH KOCBEHHbIE U3MEPEHUS (DU3MUECKUX BEIMUYMH, IIPU 3TOM BHIOMpATh ONTUMAJIbHBIA METO/
U3MEpPEHUs, OLIEHUBATh aOCONIOTHBIE M OTHOCUTEIbHBIC MOTPEUIHOCTH TNPSMBIX U KOCBEHHBIX
U3MEPEHU;

IIPOBOJMTH OIBITHI MO MPOBEPKE MPEAJIOKEHHON TMIOTE3bl: IIAHUPOBATh IKCIEPUMEHT, cOOUpaTh
SKCHEPUMEHTAIIBHYI0 YCTAaHOBKY, aHaJW3UPOBATH IOJYYEHHBIE PE3yJIbTaThl W JelaThb BBIBOJ O
cTaTyce MPeUI0KEHHON TUIIOTE3Bl;

OIUCBIBATh METO/IBI IIOJYYEHHsI HAYYHBIX aCTPOHOMHUYECKUX 3HAHUM;

coOnrofarh mpaBmia 0O€30MacHOrO TpyAa IMPH IPOBEIECHUU HCCIEAOBAaHUN B pamMKax ydeOHOro
SKCIIEPUMEHTa, MpaKTUKyMa U Yy4eOHO-HCCIEOBATEIbCKON U TMPOEKTHOM JEATENbHOCTH C
UCTIOJIb30BAHUEM U3MEPHUTENIBHBIX YCTPOMCTB U TAOOPaTOPHOTO 00OPYAOBaHUS;

pemiath pacy€THBIC 3a7auyd C SBHO 33JaHHON W HESIBHO 33JaHHOW (U3MYECKOH MOJENbI0: Ha
OCHOBaHUHU aHallu3a yCJIOBHS BBIOMpATh (PU3UYECKUE MOJIENU, OTBEYarolre TpeOOBaHUSAM 3aJauH,
OPUMEHSTh (OPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYyJaThl (PU3MYECKUX TEOpUH MpH
WCIIOJIb30BAHUHM MAaTeMaTH4YECKUX METOJOB pEeLIEHUs 3a1ad, IPOBOAUTH Pacdy€Tbl Ha OCHOBAaHUHU
MMEIOIINXCS JaHHBIX, aHAIM3UPOBATh PE3YyJIbTaThl U KOPPEKTUPOBATH METOAbI PELICHUS C y4ETOM
MOJIyYEHHBIX PE3YJIbTATOB;

peliath KayecTBEHHBbIC 3ajaud, TpeOyrolue MNPUMEHEHHs 3HAHUM M3 pPa3HBIX pa3lieloB Kypca
¢u3MKKM, a TakKe MHTErpaluy 3HAHUW M3 JPYrMX IPEIMETOB ECTECTBEHHO-HAYYHOI'O IIMKJIA:
BBICTPAMBATh JIOTMYECKYIO IIENOYKY pACCYKIEHHH C OINOpPOM Ha M3YYECHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

UCIIONIb30BAaTh TEOPETUYECKHE 3HAHUS [UIsl OOBSCHEHHS OCHOBHBIX MPHUHIIUIIOB  PabOTHI
M3MEPUTENIbHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U TEXHOJIIOTMYECKUX MTPOLIECCOB;

IPUBOJUTH IPUMEpPHl BKJIaJa POCCUMCKUX U 3apyOexHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAyKH, B
00BsICHEHHE MPOLIECCOB OKPY’KAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHaAJTM3UPOBATh U OLIEHUBATH MOCJIEACTBUS OBITOBOM M MPOU3BOJACTBEHHOM AEATEIbHOCTH YEIOBEKa,
CBSI3aHHOU ¢ (PM3UYECKUMH MPOIECcCaMH, C TTO3ULUN IKOJIOTHYECKO Oe30MacHOCTH, MpeICTaBIeHHH
0 PAalMOHAIBHOM IIPUPOJONOIB30BAHUH, a TAKKE PA3yMHOM HCIOJIB30BAHUU JOCTHKEHUM HAyKU U
TEXHOJIOTHH JIJIsl JAIbHEHUIIIETO pa3BUTHUS YEIOBEUECKOT0 O0IIECTBA;

OPUMEHATh pa3inyHble CcrnocoObl  paboTel ¢  HMHPOpManuel (u3nyeckoro coaepkaHus c
UCIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMALMOHHBIX TEXHOJOIMH, MpHU STOM HCIOJIb30BaTh
COBpEMEHHbIE NH()OPMALIMOHHBIE TEXHOJIOTUU I NTOMCKA, epepadOTKU U MpPEIbsABICHUS Y4eOHOM
U Hay4YHO-TIONMYJIApHOM WH(POpMaLUK, CTPYKTYPUPOBAaHUS M HUHTEpIpeTanuu HHGOpMaLuy,
MOJYYEHHOM M3 Pa3IMYHbIX UCTOYHUKOB, KPUTHUECKH aHAJU3UPOBATh MOIYYaeMyl0 HHPOPMALIUIO U
OLICHUBATh €€ JOCTOBEPHOCTh KAaK HAa OCHOBE HUMEIOIIMXCSA 3HAHUN, TaK M HA OCHOBE aHalIu3a
HCTOYHUKA NHGOpMAIIY;

MPOSIBIISATH OPraHU3ALMOHHBIE U MTO3HABATENIbHbIE YMEHUS CaMOCTOSITEIbHOTO MPUOOPETEHNST HOBBIX
3HaHUH B MPOIECCE BBITOJHEHHS TPOEKTHBIX U y4eOHO-HUCCIIe0BATENBCKUX PadoT;

paboTaTh B IpyIIe ¢ UCIOJHEHHEM PA3JIMYHbIX COLUAIBHBIX POJIEH, IUIaHUPOBaTh padoTy IPYIIIbI,
pPalMOHAIBHO PACIPEACIATh ACATENBHOCTh B HECTAHAAPTHBIX CUTYAlMSAX, AJ€KBAaTHO OIICHUBATH
BKJIAJ] KQXKJI0TO M3 YYaCTHUKOB IPYIIIBI B PEIlIEHUE paccMaTpUBaeMOM poOIeMBl;

IPOSIBJIATH MOTHUBAIUIO K Oyymiel mpodecCHOHaIbHON AesTeIbHOCTH 110 CIIEHUAIBHOCTAM (PU3UKO-
TEXHUYECKOTO MPOduIIs.
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TEMATHYECKOE IINTAHUPOBAHME 10 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
J:[ Haumenopanue pa3aeoB 1 TeM HIPOrPaMMbI Beero KoutpoubHbie | IlpakTHueckue (uudpoBbIe)
padoThbI padoThbI o0pa3oBaTte/ibHbIE
pecypchl
Pasnea 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
1.1 Hay4unplii MeTO MO3HAHUS TTPUPOIBI 6 BH6J_IH0TeKa HOK
https://m.edsoo.ru/7f41bf72
JlaGopaTtopHnas padota Nel «3HakoMCTBO ¢ 1TU(poBOi
1.1.1 | naGoparopueii o ¢pusuke. [Ipumeps! n3MepeHus PU3MIECKUX 0,5
BEJIMYMH MTPHU TOMOIIU KOMITBIOTEPHBIX JIATYUKOB)
Hroro no pazneny 6
Paznen 2. MEXAHUKA
21 | Kunemaruka 10 ! Eggglpllrf:;s%gr?ﬁfmtjf?z
211 JlaboparopHas pabotra Ne 2 «MccienoBanue 3aBUCUMOCTH ITYTH 05
OT BPEMEHH NPH PAaBHOYCKOPEHHOM JBH)KCHUI
212 JlabopaTtopHnas pabota Ne 3 «M3mepeHue yckopeHus: CBOOOHOTO 05
1aJIeHUs C UCTOJIb30BaHUEM LU(POBOI JabopaTopun» ’
213 JlaGopatopHast pabota Nf 4 «M3ydyeHue ABWKEHHsS Tena IO 0.5
OKPY>KHOCTH C TTOCTOSTHHOM IO MOJTYJTIO CKOPOCTBIO»
2.1.4 | KontponpHas padota Ne 1o reme "Kunemarnka" 1
bubnunoreka [JOK
22 Huranuia 10 https://m.edsg).ru/?f41bf72
291 JlaGopaTtopHnast pabota Ne 5 M3mepeHne paBHOICUCTBYIOIIEH CHIT 05
IpY ABMKEHUH OpYyCKa IO HAKJIOHHOM MIJIOCKOCTH. ’
JlaGopatopHast paGora Ne 6 HMccnenoBanue 3aBUCUMOCTH CHII
2.2.2 | ynpyrocts, BO3HUKAIONIMNX B MPYKUHE U PE3UHOBOM 00Opasle, OT 0,5
ux aedopmarum.
293 JlaGopatopHast pabota Ne 7 M3mepenue kodpduumeHTa TpeHus 0,5

110 BEJIMYUHE YrioBoro kodddurmenta 3aBucuMocTh Frp(N).



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

294 JlaGoparopHas pabora Ne 8 M3yueHue nBHKEHUS Tpy3a Ha Baly C 0,5

TPEHHUEM.

bu6mmoreka [IOK

2.3 Craruxa TBEpIIOTO TENA 5 https://m.eds00.ru/741bf72
231 HafiopaTopHas{ pabora Ne 9 VccnenoBanue yCaoBH paBHOBECHS 05

TBEPOrO Tella, UMEIOIIET0 OCh BPALCHHUSI.
232 JlaGopaTtopnas pabora Ne 10 M3yueHue ycTOWYHMBOCTH TBEPIOTO 0,5

TeJa, UMEIOLIET0 IJIOIA b ONOPHI.
233 Konrponsaast pabora Ne 2 mo rteme "Iunamumka. Craruka

TBepJoro rena"

bubmunorexa [JOK

2.4 3aKOHBI COXPAHEHHS B MEXAHHUKE 10 https://m.eds00.ru/7f41bf72
241 Jlabopatopuast pabora Ne 11 HM3mepenue umiyibca Tena IO 05

TOPMO3HOMY MYTH.
2492 Jlaboparopuas pabota Ne 12 CpaBHeHHE W3MEHEHUS HUMITYIbCA 05

TeJa C UMIYJIbCOM CHUJIBL.
243 |Jlaboparopnas pabora Ne 13 Hccrenosanue CcOXpaHeHHs 05

UMITYJIbCA TIPU YIPYTOM B3aUMOJICHCTBUH. ’
244 JlabopaTtopHnast pabota Ne 14 M3mepeHne KHHETHYECKON SHEPTHHI 05

TeJ1a 10 TOPMO3HOMY ITYTH.
245 JlaGopatopnass pabora Ne 15 CpaBHeHue U3MEHEHHUs 05

MOTEHIMAIHHON SHEPTHH MPYKUHBI C paOOTON CHIIBI TPEHHSL. ’
246 JlabopaTtopHnast pabota Ne 16 Onpenenenue padoThl CUITBI TPEHUS 05

IPY ABM)KEHHUHU TeJla 110 HAKJIOHHOM MJIOCKOCTH. ’
247 KontponbHast pabora Ne 3 mo Teme "3akoHBI COXpaHEHHS B

MeXaHuke"

Hroro no paszneny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA

3.1 OcCHOBBI MOJIEKYJISIPHOKUHETHYECKON TEOPUH 15 bubmmorexa LIOK

https://m.edsoo.ru/7f41bf72
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Jlaboparopuass pabora Ne 17 HccrnemoBanuwe mporiecca 0,5
3.1.1 | ycraHOBJIeHHS TEIUIOBOTO PABHOBECHS MPHU TEIIOOOMEHE MEKITY
ropst4eil ¥ X0JIOJHOM BOJIOM.
312 Jlaboparopuas pabGota Ne 18 W3yueHue H30TEPMHUUECKOTO 0,5
o Ipolecca ¢ UCIIOIb30BaHUEM IIM(POBOIL TabopaTopun
3.1.3 | JTaGoparopuas pa6ora Ne 19 M3yueHue n30X0pHOIo mpoLecca. 0.5
3.1.4 | JTaGoparopuas pabora Ne 20 M3yuenne n306apHOro mporecca. 0,5
3.1.5 | KourponsHas padora Ne 4 o teme "OcroBst MKT"
bubmunorexa [JOK
3.2 Tepmoannamuka. TenioBbie MAITUHBI 20 https://m.edso0.ru/7f41bf72
321 Jlaboparopuas  pabora Ne 21  U3mepenue  ynenbHOU 0,5
o TEIUIOEMKOCTH.
322 Jlaboparopuass pabora Ne 22 UccrenoBanuwe mporiecca 0,5
o OCTBHIBAHHMS BEILIECTBA.
JlaboparopHas pabota Ne 23 M3yueHHe B3aMMOCBSI3U SHEPTUU 0,5
3.2.3 | MEXMOJIEKYIIAPHOTO B3aMMOJICHCTBHS U TEMIIEPATYPHI KUIIEHWS
JKUIKOCTEH.
394 Kontponbnas padota Ne 5 o teme "Tepmoaunamuka.
o TerioBble MAIIUHLL"
bu6mmoreka [JOK
3.3 ArperaTHble cOCTOSTHUS BeliecTBa. Da30BbIC MEPEXO/IbI 14 https://m.eds00.ru/7f41bf72
331 JlaGopatopnass pabora Ne 24 I3ydeHume 3aKOHOMEPHOCTEH 0,5
- UCIIAPCHUS KHKOCTEH.
332 Jlaboparopuas pabota Ne 25 M3ydyeHune CBOWCTB HACHIIIEHHBIX 0,5
o 1apoB.
333 JlaGopatopHast pabota Ne 26 M3mepeHue yaenbHON TEIUIOTHI 0,5
o [UIABJICHUS JIbJIA.
334 | Jlaboparopras pabora Ne 27 Mzmepenne moxyust FOmra. 0,5
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JlaGopatopHass pabora Ne 28 MHccnenoBanue 3aBHCHMOCTH 0,5
3.35 | medopmanuu pe3MHOBOrO 0Opasia OT TMPUIOKEHHOW K HEMY
CHUIBI.
336 Jlaboparopnas pabora Ne 29 MWsmepenue koddduimenta 0,5
- MOBEPXHOCTHOT'O HATSKCHHUSI.
337 KonTtponpHas padora Ne 6 mo Teme "ArperaTHbIe COCTOSHUS
o BenecTsa. Pa3oBbie mepexop"
Hroro mo pazneny 49
Paznen 4. JIEKTPOAUHAMUKA
bubmuorexa [JOK
4.1 OneKTpueckoe noje 24 https://m.eds00.ru/741bf72
411 Jlabopatopnast pa6ora Ne 30 OueHka cuil B3aHUMOJICHCTBHS 0,5
o 3apSUKEHHBIX TEL
Jlaboparopuas pabora Ne 31 Pacmpenenenue pasHOCTH 0,5
4.1.2 | norenumanos (HATIPSDKCHUSI) pu MOCIICIOBATEILHOM
COCJIMHEHUU KOHJICHCATOPOB.
JlaGopatopHass pabGora Ne 32 HabGmiojneHue mpeBpalieHus 0,5
4.1.3 | oHeprum 3apsHKEHHOTO KOHJEHCATOPA B DHEPIHIO H3JIyYeHUs
CBETOAMO/A.
414 Jlabopatopnas pabora Ne 33 UccrmemoBanue  paszpsiga 0,5
o KOHJICHCATOPA Yepe3 PE3UCTOP.
415 | KonTpombras padora Ne 7 o Teme "Dnektpudeckoe noue"
bu6mmorexa [IOK
4.2 [TocTosTHHBII 2TTEKTPUUECKHI TOK 24 https://m.eds00.ru/7f41bf72
JlaGopaTtopnast padota Ne 34 UccnenoBanue pasHOCTH
4.2.1 | noTeHIMAIOB MEXK/TY TOTIOCAMU UCTOUHHKA TOKA OT CHJIbI TOKA B 0,5
TICTIH.
492 JlabopaTtopnast padota Ne 35 NccnenoBanue 3aBUCUIMOCTH CHITBI 05

TOKaA OT HAIIPSIKCHUS JJIS JIAaMITbl HAKaJIMBAHU .
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423 JlaGopatopnas padota Ne 36 VccrnenoBanue cMEIaHHOTO 0,5
o COETMHEHHMS PE3UCTOPOB.
494 JlaboparopHuas pabota Ne 37 YBenudenue rnpeaena u3MEpeHUs 0,5
o amrepMeTpa (BOJIBTMETPA).
495 Jlaboparopuas pabota Ne 38 VMccnenoBanue 3aBUCUMOCTH 0,5
o TI0JIE3HOM MOIIHOCTH HCTOYHHMKA TOKA OT CHJIBI TOKA.
426 JlaboparopHuas pabota Ne 39 Msmepenue D/]C u BHyTpEeHHETO 0,5
o COITPOTHBJICHUS] HCTOYHHMKA TOKA.
Jlaboparopuas padota Ne 40 MccnenoBanue 3aBucumoctu IJ[C 0,5
4.2.7 | ranbBaHMYECKOTO JIEMEHTA OT BPEMEHH IIPH KOPOTKOM
3aMbIKaHHH.
428 Kontponbnas padota Ne 8 o teme "IlocTossHHBIN
o SIEKTPUIECKHI TOK"
bubmuoreka [JOK
4.3 Toku B pasan4HbIX cpeaax 6 https://m.eds00.ru/7f41bf72
431 | Jlaboparopnas pabora Ne 41 HabGumrotenue amekrponusa. 0.5
432 Jlaboparopuass ~ pabora Ne 42  U3mepenume  3apsja 0,5
o OJIHOBAJIEHTHOT'O MOHA.
433 JlaGopatopnass pabora Ne 43 CHATtue BOJBT-aMIEpPHOU 0,5
| XapaKTepUCTUKH JUOJIA.
Hroro no pazgeny 54
Pasnen 5. DUSHUECKUM TPAKTUKYM
5.1 ®uznyeckuil NPakTUKyM 16 16
®usnueckuit npaktukyM Ne 1 o teme "M3mepenune cuisl TOKa 1
5.1.1 | manpspkeHMs B LENH ITOCTOSHHOTO TOKA IIPU MOMOLIH 1
AQHAJIOTOBBIX U ITU(PPOBBIX U3MEPHUTEIHHBIX TPHOOPOB
®usnueckuit npaktukyM Ne 2 o teme "M3yuenne 1
5.1.2 | HepaBHOMEPHOIO JABUKEHUS C LETBIO ONPEAEIEHUS MTHOBEHHOM

ckopocTH"
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5.1.3

®uznyeckuil npaktukyM Ne 3 o teme "M3mepenue yckopeHus
IIPU NPSAMOJIMHENHOM PaBHOYCKOPEHHOM JIBUYKEHUH 110
HAaKJIOHHOM miockoctu"”

5.1.4

®usnyeckuit mpaktukyM Ne 4 o teme "M3yueHue ABUKEHUS
Tena, OpPOIIEHHOT0 TOPU30HTAIBHO"

5.15

®uznueckuil npaktukyM Ne 5 o teme "HccnenoBanue
3aBUCUMOCTH I1€pHO/1a OOpaIIeHUs] KOHNYECKOI'O MAsATHUKA OT
ero napameTpon"”

5.1.6

®uznyeckuil npaktukyM Ne 6 o teme "[IpoBepka runoressl o
HE3aBUCUMOCTH BPEMEHH JIBUKEHUS OpYyCKa M0 HAKIOHHOH
IUIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro Macchl”

5.1.7

Ouznyeckuil npaktukyM Ne 7 o teme "M3ydyeHue qBuKEeHUS
CUCTEMBI TEJI, CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepe3 JETKUM
0110K"

5.1.8

Ouznueckuil npaktukyM Ne 8 o teme "HccnenoBanue
JBIDKEHUSI OpyCKa 10 HAKJIIOHHOH IIJIOCKOCTH € TIEPEMEHHBIM
KOA(PHUITUEHTOM TpeHHS"

5.1.9

Ouznueckuit npaktukyM Ne 9 o teme "KonctpyupoBanue
KPOHILUTEHHOB U pacy€T cuil ynpyroctu"

5.1.10

Ouznyeckuil npaktukyM Ne 10 o reme "V3mepeHue cuibl TTH,
CKOPOCTH MOJEIH JIEKTPOMOOUIISI U MOUTHOCTH CHJIBI TATH"

5.1.11

®uznueckuit npaktukyM Ne 11 o reme "IIpoBepka ypaBHEHUS
cocrosHus"

5.1.12

Ouznueckuil npaktukyM Ne 12 o reme "MccnenoBanue
aanabaTHoro mnpoiecca”

5.1.13

®uznueckuit npaktukyM Ne 13 o reme "M3mepenue
a0COTIOTHON BJIQXKHOCTH BO3/1yXa U OLIEHKAa MacChl 1apoB B
NOMEILEHUN".

5.1.14

®usnueckuit npaktukyM Ne 14 o reme "M3yuenne nporekanus
TOKA B LIENH, COACPIKALIEH KOHIACHCATOP»

5.1.15

®uznyeckuil npaktukyM Ne 15 o reme "M3mepenne yaenbHOro
COINPOTHUBIIEHUSI TPOBOJHUKOBY

5.1.16

Ouznyeckuil npaktukyM Ne 16 mo reme "HccnenoBanue
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3aBUCHUMOCTH COIIPOTUBIIEHUS] TEPMOPEZUCTOPA OT TEMIEpPATyphl”

Hroro mo pazneny 16

PeszepBHOE Bpems 10

Hrorosas KoHTpOJIbHAS paboTa

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16
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TEMATHYECKOE IVNTAHUPOBAHME 11 KJIACC

Kosau4iecTBo 4acoB DJIeKTPOHHbBIE
Ne ni/m HaumeHnoBaHue pa3/iesioB U TeM MPOrPpaMMbl Kontpoasusie = IIpakThdeckne (undpossie)
Bcero o0pa3oBaTte/ibHbIE
padoTshI padoThI pecype
Pazzen 1. DJEKTPOJMHAMMKA |
bubnunoreka [JOK
L Marriioe nose 1 https://m.edscL)]é).ru/7f41bf72
111 Jlaboparopuas padota Ne 1 MccnenoBanue MarHuTHOTo 0.5
T0JIs IIOCTOSTHHBIX MarHUTOB.
112 Jlaboparopnas padota Ne 2 HccnenoBanue qeicTBust 05
MTOCTOSTHHOTO MarHUTa Ha PAMKY C TOKOM.
1.1.3 Jlaboparopuas padota Ne 3 3smepenue cuiibl AMriepa. 0,5
114 Jlaboparopuas padota Ne 4 V3ydueHre 3aBUCIMOCTH CHITBI 05
AmMriepa OT CHUJIBI TOKA. ’
1.2 DneKTpOMarHuTHasi MHAYKIIHS 13 1
121 JlabopaTtopHas pabota Ne 5 OnpeneneHue HHIYKIIUA 0.5
BUXPEBOT0 MAarHUTHOTO MOJISI.
199 Jlaboparopnas pabota Ne 6 NccnenoBanue siBiIeHUs 05
CaAaMOWHTYKITHH
1.2.3 KonTponbHas padota 1 no teme "DnexkrpoauHamuka” 1
Hroro nio pazgeny 27
Pa3nea 2. KOJIEBAHUWS U BOJTHbBI
bubmmoreka [JOK
2.1 Mexanuueckue KojaeOaHust 10 https://m.edsg)(.)ru/?f41bf72
211 JlabopaTtopHas padota Ne 7 M3yueHne 3aKOHOB JBUKEHUS 05
TeJa B X0JIe KoeOaHUil Ha yIIPYroM IMOJBECE. ’
2.1.2 JlaGopaTopnas padora Ne 8 M3yueHue qBHKEHUs 0,5
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HUTAHOI'O MasATHHKA.

JlabopaTtopHnas padora Ne 9 MccnenoBanue yObIBaHHS

2.1.3 ; 0,5

aMIUIMTY/Ibl 3aTyXaKMMX KoJaeOaHuM.
214 JlabopaTtopHnas padora Ne 10 McciaenoBanue 05

BBIHY/ICHHBIX KOJIeOaHU '
2.2 DNEeKTpOMarHUTHbIE KOJeOaHUs 15 ﬁgg:ﬁ;:}i%ii(ﬁfﬂ 41072
2.2.1 JlaboparopHnas pabota Ne 11 M3yuenue tpancdopmaTopa. 0,5

JIaboparopHas padota Ne 12 HccnenoBaHue nepeMeHHOTO
2.2.2 TOKa yepe3 MOCJIeI0BATEIbHO COeIMHEHHBIE KOHICHCATOP, 0,5

KaTyIIKYy U PE3UCTOP.
203 JlaboparopHas padota Ne 13 HabGnronenue 05

AJIEKTPOMArHUTHOTO PE30HAHCA
2.3 MexaHU4YeCKHUE U JICKTPOMArHUTHBIE BOJIHBI 10 ﬁggﬁ/ﬁeﬁi%ﬂ f41bf72
231 JlaGoparopHast pabota Ne 14 M3yuenue pacupocTpaHeHus 0.5

3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE
2.3.2 Kontposasnas padora Ne 2 no teme "KosnebGanust v BoJgHbI"

bubnnoreka [JOK

24 Qrrriica 25 https://m.edsg).ru/?f41bf72
241 JlabopaTtopHas pabota Ne 15 M3mepenne nmokazarens 05

IPEJIOMIICHUS CTEKJIA.
242 JIaGopartophas pabota Ne 16 M3mepenue GpokycHoro 0,5

PaCCTOSIHUSI PACCEHBAIOIINX JIMH3.
243 JIaGoparopnas padota Ne 17 [Tomyyenue nzo0pakeHus B 0,5

CHCTEME W3 IBYX JIMH3.
244 JlabopaTtopHnas padota Ne 18 KoncrpynpoBanue 0,5

TCJICCKOIIMYCCKUX CUCTEM
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245 Ha6opaTopHaf{ pabota Ne 19 M3yuenue nonsipusaiuu 0,5
CBETa, OTPAXKEHHOTO OT MOBEPXHOCTH JHIICKTPHUKA.
246 JlaGopatopnas padora Ne 20 U3yuenue unrepdepeHunu 0,5
JIA3€PHOTO U3ITYYCHHUS Ha IBYX IIEIISX.
24.7 Jlaboparopuas pabota Ne 21 Habmroenne qucnepeu. 0,5
248 Jlaboparopnas pabota Ne 22 Habnronenue u 0,5
UCCIIeIOBAaHKUE JUPPAKIIMOHHOTO CIIEKTPA.
249 JlaboparopHas pabota Ne 23 V3mepeHue AIMHBI CBETOBOM 0,5
BOJIHBI
JlaboparopHast pabota Ne 24 ITonydenue criekTpa 0,5
2.4.10 W3ITy4eHUsl CBETOMO/1a TIPU MOMOIIH TU(DPaAKINOHHON
pemeTKH
2.4.11 KonTponbhast padorta Ne 3 o reme «Onrtuka»
Wroro mo pazueny 60
Paznea 3. OCHOBBI CIELIMAJILHOM TEOPUH OTHOCUTEJIBHOCTH ‘
31 | Oemomst CTO ° ipsim.edso0 1 TEA1c7e
311 KonTponsnas padorta Ne 4 no remam: "Ocnosbl CTO",
"KopnycKymsipHO-BOJIHOBOM Ayayin3m"
HWroro no pazneny 5
Pa3znea 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynspHo-BOIHOBOM Ayain3m 15 Egggﬁiﬁiﬂﬁn £41c97¢
Jlaboparopnas pabota Ne 25 MccnenoBanue
4Ll (dhoTopesucTopa 0.5
41.2 JlaboparopHast pabota Ne 26 VMccnenoBanne 3aBUCUMOCTH 0.5
CHJIBI TOKA Yepe3 CBETOIMO/1 OT HANpPSKEHUSI.
4.2 duznka aToma 5 bubmorexa LHOK

https://m.edsoo.ru/7f41c97c
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JlabopaTtopHas padota Ne 27 HabmroaeHue JIMHEHYaToro

421 0,5
CIIEKTpa.
4.3 dusrka aTOMHOTO sIpa U AJIEMEHTAPHBIX YaCTHUII 5 BH6H_H0TeKa LOK
https://m.edsoo.ru/7f41c97c
Jlaboparopuas padota Ne 28 VccnenoBanue TpeKoB
431 4acTHI] (110 TOTOBBIM (hoTOorpadusm). 0.5
432 JlabGopaTtopHas padora Ne 29 HcciaenoBanue 05
PaJIMOAKTUBHOTO ()OHA C UCTIOJIB30BAHUEM JIOZUMETPA. ’
Wroro mo pazueny 25
Paznen 5. 3JIEMEHTBI ACTPOHOMMWU U ACTPOPU3UKHU
5.1 DNeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 12 Eﬁﬁ/ﬁeﬁiiﬂﬁ/? f41c97c
511 JlaGopaTopHnas pad6ora Ne 30 HaGmroneHus 3BE3qHOr0 HEOa 0,5
Hroro no pazgeny 12
Paznea 6. PU3HUYECKHAN MPAKTUKYM
6.1 du3nyeckuil NpakTUKyM 16 16
6.1.1 ®uznueckuil npaktukyM Ne 1 o reme Mccnenosanue 1
CBOMCTB (peppOMarHeTHKOB.
®usznyeckuil npaktukyM Ne 2 no reme OnpeneneHue
6.1.2 MarHMTHON MHIYKIIMU Ha OCHOBE MU3MEPEHUS CHUJIBI 1
Awmrepa.
6.13 duznyeckuil NpakTUKyM N9v3 o reMe "MccnenoBanue 1
SIBIIGHUS DJIGKTPOMArHUTHOW WHAYKIIMH"
6.1.4 dusnueckuii npaktukym Ne 4 mo teme COopka MoJienu 1
AJIEKTPOMArHUTHOTO T€HEepaTopa.
®uznueckuit npaktukyM Ne 5 o reme M3mepenne
6.1.5 neproja CBOOOTHBIX KOJICOAHHI HUTSHOTO U MPYKUHHOTO
MasITHUKOB.
6.1.6 dusznyeckuii npaktukyM Ne 6 o teme [IpeoOpazoBanue 1
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OHCPI'vM B IPY>KMHHOM MAasATHHUKCE.

®usnyeckuit npaktukyM Ne 7 o teme "MccnenoBanue

6.L7 paboThI HICTOYHUKOB CBETA B LIEMH MEPEMEHHOT0 TOKa"

6.1.8 DuU3NYECKU NpaKTHKYM No 8"110 teme "M3ydenue
[1apaMeTPOB 3BYKOBOM BOJIHBI

6.19 ®usznyeckuil npaktukyM Ne 9 o teme "llonyuenue

o M300pakeHUs B CHCTEME U3 TUIOCKOTo 3epKaja U JUH3bI"
®uznueckuil npaktukyM Ne 10 mo reme UccnenoBanue

6.1.10 3aBHCUMOCTH (DOKYCHOTO PacCTOSIHHS OT BEIIecTBa (Ha
IpPUMEPE KUJKUX JIHH3).

6.1.11 Ouznyeckuii mpaktukyMm Ne 11 mo reme "HaGmronenue
mQpakiuuu, THTepGhEPEHINH 1 TOISIPU3aIH cBeTa"
®usznyeckuil npaktukyM Ne 12 o teme "Onpenenenue

6.112 UMIIYJIbCa ¥ SHEPTUH PENSTUBUCTCKUX YacTull (110
¢dororpadusM TPEKOB 3apsHKESHHBIX YaCTHI] B MATHUTHOM
noje)"

@usznyeckuil npaktukyM Ne 13 o reme "M3mepenne

6.1.13 nocrossHHo# Inanka Ha OCHOBE MCCIEIOBAHUS
¢doroadpdexra”

Ousznyeckuil npaktukyM Ne 14 o reme "VccnenoBanue

6.1.14 CIIEKTPA Pa3peKEHHOT0 aTOMapHOI0 BOIOPOAA U
u3MepeHue noctossHuon Pundepra"

6.1.15 ®uznueckuit npaktukyM Ne 15 o reme M3yuenne
MIOTJIOIIEHUS OeTa-4acTHIl ATTFOMHUHUEM.
dusnueckuii npaktukym Ne 16 o reme "Habmronenus B

6.1.16 | Temeckomn JIyHBI, IIaHET, TYMAaHHOCTEH M 3BE3HBIX
cKoruieHui"

Hroro no paszneny 16

Paznen 7. OBOBIIAIOIIEE ITIOBTOPEHUE

7.1 Cucremaru3zanusi 1 0000IIeHUE TPEIMETHOTO COICPIKAHUS 15




Y OIBITA JAEATEILHOCTH, TPUOOPETEHHOTO IPH N3yYCHUHU
Kypca ¢usuku 10 — 11 kmaccoB

Hroro no pazgeny 15
PeszepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

1. ®usuka, 10 knacce/ Maxumes I' 5., Byxosues B.b., Corckuit H.H. ox penakiweii ITappentresoit H.A..,
OO611ecTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO «/IPODAY»; AKITMoHEpHOE 0011IECTBO
«M3narenscTBO «lIpocBemenune»

2. ®usuka, 11 kimacc/ Mskumes I'.51., Byxosues b.b., Corckuit H.H. mox penaxuueii [TappentseBoit H.A. .,
OO011ecTBO ¢ OrpaHUYEHHONW OTBETCTBEHHOCTHIO «JIPODA»; AkiinoHepHOE 00IIECTBO
«M3narenbcTBO «lIpocBemienue»

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

[Tporpamma xypca pusuku ains 10—11 knaccos. ba3oserii yposenb (aBTop Mskuties I'.5)
YMK «®Puzuka. 10 knacc. bazoBblit ypoBeHb»

1. ®wusuxka. 10 knacc. ba3oBblii ypoBeHb. YUeOHUK C SIEKTPOHHBIM HPHIIOKEHHEM (aBTOP
Msxwures I.51)
2. ®usuka. 10 knacc. ba3oBslii ypoBenb. MeToauueckoe nocodue (asrop Mskumes I'.51)
3. ®usuka. 10—11 knaccel. Bazosblii yposens. Terpaas a1 1a60paTopHbIX paboT (aBTOp
Msxwumes I'.5).
4. ®usuka. 10—11 xnaccel. ba3oBelii yposens. KOMILIEKT TeTpazieii 171 KOHTPOIbHBIX
pab6ort (aBTop Mskumies I'.51)
5. ®@usuka. 10 knace. JuaakTuueckue KapTouku-3ananus (apTopsl M. A.Ymakos, K. M.
VYurakos).

[Tporpamma xypca ¢usuku aust 10—11 xmaccoB. bazoBsiit ypoBens (aBTop Msikumies I°.51)
YMK «®uzuka. 10 knacc. ba3oBblil ypoBeHb»

1. ®usuka. 11 knacc. ba3oBblil ypoBeHb. YUeOHHUK C 3JIEKTPOHHBIM IIPUIIOKEHUEM (aBTOP
Msikumes I'.5)).

2. ®usuka. 11 knacc. ba3oBslii ypoBens. MeToauueckoe nocodue (asrop Msxumes I'.51)).
3. ®usuka. 10—11 knaccel. basosblit yposens. TeTpas 11 7a60paTopHBIX paboT (aBTOP
Msikumies I'.51)).

4. ®usuka. 10—11 knaccel. ba3osblii ypoBeHb. KoMILIEKT TeTpaeil JISKOHTPOILHBIX paboT
(aBTop Msikumes I'.5)).

5. ®usuka. 11 knacc. JugakTudeckue KapTouku-3aaanus (arop Msakumes I'.5T)).

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

1.https://m.edsoo.ru/ bubnuoreka [JOK

2. https://ege.edu.ru - uapopmarmonHslit moptan EI'D.

3.http :// school - collection . edu . ru / - egunast komnekius IIOPoB

4. https://www.yaklass.ru/?5 — o6paszoBatensHas miardopma s yauTesei, yIeHHKOB

4. http://markx.narod.ru/pic/ - pusuka B mkose.

5. http://festival. 1september.ru/articles/ - pectuBanp nemarormnueckux uaeit «OTKPHITHIH yPOK»
6. http://www.fizika.ru/ - caiit anst yuureneid pU3MKH 1 X YICHHKOB.

7. http://www.physics.ru/ - maTepuasl mo Gpu3uKe.
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