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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE CpeAHEro oOmero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJIOKEHHM M TpeOOBaHUI K pe3yjbTaTaM OCBOCHHUS
OCHOBHOM 00pa3zoBarenbHOl mporpammsbl, npenacraBieHHbix B ®I'OC COO, a
Takke ¢ yudeToM (QeaepaibHONM pabodeil mporpaMmbl BocniuTaHus u KoHuenmuu
npenojaBanus ydeOHoro npeamera «Pu3nka» B 00pa30BaTENbHBIX OpraHU3ALMIX
Poccuiickoit ~ ®denepanuu,  peaqu3ylOIIUX  OCHOBHBIE  0Opa3oBaTE/IbHBIC
MIPOrpamMMBbl.

[Iporpamma no ¢usuke onpenensier 00s3areabHOE MPEAMETHOE COJIepKaHHe,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh U3YUEHUSI TEM U Pa3JiesioB
y4eOHOTr'0 MpeaMeTa ¢ YYETOM MEXKMPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro mpolecca, BO3PAaCTHBIX OCOOEHHOCTEH  OO0ydaromMXcs.
[Iporpamma mo ¢Qusuke AaeT NpENCTaBICHHE O IeNX, COAEp>KaHWHU, OOIIeH
cTpaTeruu OOy4YeHHs, BOCIUTAHHUS M Pa3BUTUS OOYdYAIOIIUXCS CPEACTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJIeHHOM YpPOBHE.

N3yuenue kypca (usuku yriyOoJEHHOrO YpPOBHS IO3BOJSIET pPEaM30BaTh
3a/1ayu MPOPECCUOHAIILHON OpUEHTAIIMH, HAMIPABICHO Ha CO3JaHUE YCIOBHM IS
NPOSIBJICHUS CBOMX MHTEJJICKTYAJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOpble HEOOXOAMMBI Il MPOJOJDKEHUsS OoO0pa3oBaHUS B
opraHmuzanusax npodeccHoHaIbHOrO O00pa30BaHUA IO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U MH)XCHEPHBIM CHEIUATBHOCTSIM.

B nporpamme 1o ¢usuke omnpenensiorcs IUIAHUPYEMble Ppe3yJbTaThl
OCBOCHUS Kypca (PU3MKH Ha YpPOBHE CPEHEr0 00IIero 0Opa3oBaHMs: JTUYHOCTHBIE,
MeTanpeaMeTHbIe, MNpeaMeTHble (Ha  yrayOojnéHHoM — ypoBHe).  HaydHo-
METOJOJIOTHYECKOH OCHOBOM Il pa3paboTKu TpeOOBaHUM K JIMYHOCTHBIM,
METanpeIMETHBIM M TPEAMETHBIM pe3ylibTaTaM OOYyYalolIuXcs, OCBOMBIINX
nporpaMMmy 10 (HU3MKE HA YpOBHE CpEeAHEro oOIero ooOpa3oBaHHsS Ha
yrayOJIEeHHOM YPOBHE, SIBISIETCS CUCTEMHO-IESITEIbHOCTHBINA MOAXO.

[Iporpamma o ¢u3MKe BKIIOYAET:

IUTAHUPYEMBIE PE3yJbTaThl OCBOCHHS Kypca (U3UKKA Ha YIIIYOJICHHOM
YpOBHE, B TOM YHCIIE TIPEIMETHBIE PE3yJIbTAThI MO TOJIaM 00YUICHHUS;

cozepkanue yaeOHoro npeaMera «Pusnkay 1o rogam 00ydeHws.

[Iporpamma no ¢u3uke HMEET NPUMEPHBINA XapakTep U MOXKET ObITh
WCIIOJIb30BaHA YUUTEIAMU (DU3UKHU JUTsI COCTABIICHUSI CBOMX Pab0YMX TIPOTPAMM.

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUECKYI0 MHUIIMATUBY yUUTENEH U
MPEAOCTAaBISIET BO3MOXKHOCTH JUJISl pealu3alid Pa3iIuyHbIX METOJIMYECKUX
MOAXOJA0B K TMPENnoJaBaHui0 (U3UKU Ha YIUIYOJICHHOM YPOBHE MpPHU YCIOBHUU
coXpaHEeHHUs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



®du3rka Kak Hayka O HauOosiee OOIIMX 3aKOHAX HPHUPOABI, BHICTYIAas B
KauyecTBe y4eOHOIo MpeiMeTa B IIKOJE, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMM 00 okpy»xatroniem Mupe. LlIkonbHbIN Kype PpU3nKu — cucteMooOpa3yromui
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3MUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB U SIBJICHUW, H3y4yaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckor reorpadueid u actpoHomued. Vcmonb3oBaHME W aKTUBHOE
npUMeHeHue (U3MUYECKUX 3HAHUU ONpeNeNnsIo XapakTtep U OypHOE pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe HHEpPreTukH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, TOJIy4EHHUsI HOBBIX MAaTEpUaJOB C 3aJaHHbIMU CBOMCTBaMH. M3ydeHwue
(u3MKM BHOCUT OCHOBHOM BKJIaJ B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa oOywaromierocsi, B (pOpMUpOBaHHE YMEHUN MPUMEHSATHh Hay4YHBIH
METO/I MO3HAHUS NP BHIMOJIHEHUU UMHU YYEOHBIX UCCIEAOBAHMIA.

B ocHOBY Kypca pu3uku Ha ypoBHE CpeJlHEro o0uiero o0pa3oBaHus MOJI0KEH
pAI Uael, KOTOPbIE MOYKHO PACCMAaTPUBATh KaK MIPUHLUIIBI €I0 MOCTPOEHUSI.

Hoea uenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTMYECKHU
3aBEpPIICHHBIM, OH COJEPKHUT MaTepuai U3 BCEX pa3/iesioB (GU3HMKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOW, TaK U COBPEMEHHOM (PU3UKH.

Hoen zenepanuszayuu. B coOTBETCTBUM C HEW Marepuan Kypca (GU3MKU
OoOBEMHCH BOKPYr (Qu3nueckux Teopuil. Bemymum B Kypce siBIsieTcs
(dbopMHUpOBaHUE TIPEACTABICHUM O CTPYKTYPHBIX YPOBHSX MAaTE€pUH, BEIIECTBE U
noJe.

Hoea cymanumapuzayuu. E€ peannuzanus NPEANOSaracT HCIOJIb30BaAHUE
T'YMaHUTApHOTO TOTEHIHala (PU3NYECKONM HAyKW, OCMBICIECHUE CBS3U Pa3BUTHS
¢uzuku ¢ pa3BuTMEM O0OImIecTBa, a TakkKe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 9KOJIOTMYECKUMH MpOoOIeMamu.

Hoea npuknaonoui nanpasiennocmu. Kypc pusuku yriryoieHHOTO YPOBHS
PEANoJIaraeT 3HaKOMCTBO C IIUPOKUM KPYroM TEXHUYECKHX U TEXHOJOTHYECKUX
MPWIOKEHUM HM3YYECHHBIX TEOPUM M 3aKOHOB. I[Ipm 3TOM paccMaTpuBarOTCid Ha
YpOBHE OOIIMX MpPEACTaBICHUM M COBPEMEHHbIE TEXHHYECKHE YCTpPOICTBa, U
TEXHOJIOTHH.

Hoea »3konocuzayuu peaninsyeTcs IMOCPEACTBOM BBEICHUS 3JIEMEHTOB
COJEp)KaHUs, TOCBALICHHBIX OKOJIOTMYECKUM MpobsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKH M TEXHOJOIMH, a TakkKe OOCYXKICHHS
npo6JieM palMoOHAIBHOTO MPUPOOTIONIB30BAHUS U SKOJIOTMUECKOM 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpamMmsbl MO (PU3HMKE JOKHO OBITH MOCTPOCHO Ha
MNPUHLUIIAX CHCTEMHO-/IEATEIbHOCTHOrO noaxoaa. /st ¢pusuku peanuszanus 3TUX
MIPUHIIMIIOB 0a3UpyeTCsl HAa UCIOJIb30BAHUHN CAMOCTOSITEIBHOIO SKCIIEPUMEHTA KaK
IIOCTOSIHHO JIeHcTBYIOLIEro (Qakropa ydeOHoro mnporecca. Jljig yriyOJI€HHOro
YPOBHSI — 3TO CHCTEMa CAMOCTOSATENIBHOIO YYEHHUYECKOTO 3KCIIEPUMEHTA,



BKJIFOYAIONIETO (PpOHTATBHBIC YYCHHUYECKHE OMNBITHI TPHU H3YYECHUHW HOBOTO
Marepuana, 1abopatopHbie paboThl U paboOTHI MpakTukyMa. [Ipu 3TOM BO3MOKHBI
JIBa crocoba peanuzanuu (QU3MYECKOro TMpakTUKyma. B mepBoM ciydae
MPaKTUKYM HpoBoAuTCS au00 B KoHue 10 u 11 xnaccos, 1100 mocie nepBoro u
BTOPOrO TOJYTOAMM B KaXXIOM U3 3TUX KiaccoB. Btopoil cmocod — 310
uHTerpamuss paboT NpakTUKymMa B CHUCTEMY Ja0OpaTOpHBIX pPaboOT, KOTOpHIE
MPOBOMSITCS B Tpoliecce u3ydeHusi pasnena (temsl). [Ipum sTom mon pabGotamu
MpPaKTUKyMa MOHUMAETCs] CAMOCTOSITEIbHOE HUCCIEIOBAHUE, KOTOPOE MPOBOAUTCS
0 PYKOBOJICTBY CBEPHYTOT'0, 000OIIIEHHOTO BUJ1a 0€3 TOIIaroBONH HHCTPYKIIUH.

B nporpamme 1o (¢u3uke cucreMa YYEHHYECKOrO DKCIEPUMEHTA,
1a00paTOpHBIX pabOT M MPAKTUKyMa MpeJICTaBlIeHa €IWHBIM TepeuHeM. Brioop
TEMATUKH JUUIS 3THX BHJIOB YYCHUYECCKUX IMPAKTUYCCKUX PabOT OCYIIECTBISCTCS
y4aCcTHUKaMu 00pa3oBaTEeILHOIO Mpoliecca UCXO0/Is U3 OCOOEHHOCTEHN MOypOYHOIo
IUIAHUPOBAHUA M OCHaIeHus kaOuHera Gusuku. [lpu sToM obOecneymBaeTcs
OBJIaJICHNE OOYYAIOIIUMHUCSI YMCHUSMU TIPOBOAUTH TMPSAMBIE W KOCBEHHBIC
U3MEPECHUS, HCCICIOBAaHUS 3aBUCUMOCTEH (DU3UYECKUX BEJIMYMH U TTOCTAHOBKY
OTIBITOB T10 MTPOBEPKE MPEITIOKEHHBIX THIIOTES.

Bonbiioe BHUMaHWE YACHACTCS PEIICHHIO PAcCYCTHBIX M KauyeCTBEHHBIX
3anay. [lpu 3TOM 1711 pacuCTHBIX 3a7a4 MPUOPUTETOM SIBISIOTCA 3aJaud C SIBHO
3aJlaHHON M HESBHO 3aJlaHHON (PM3MYECKON MOJEIbI0, TO3BOJISIONINE MPUMEHATh
U3YYCHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfela Kypca, Tak H
UHTETpUpPys NMPUMEHEHUE 3HAHUM U3 pa3HBIX pa3jienioB. JJig KaueCTBEHHBIX 3a7a4
OPUOPUTETOM SIBIIAIOTCS 3aJaHUsi Ha OOBSICHEHUE/TIpEACKa3aHue MPOTEKAHUS
(bU3UYECKUX SBJICHUNW W MPOIECCOB B OKPYKAIOIIEH JKM3HU, TpeOyromue BrIOOpa
bu3znuecKoi MOENH ISl CUTYyalluu IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanmsimu DPIOC COO k maTepuanbHO-
TEXHUYECKOMY OOECIeUeHHI0 Y4eOHOro rmporecca Kypc (HU3UKH YriyOJICHHOTO
YPOBHS Ha YpOBHE CpeJIHEro 001ero o0pa3oBaHus I0OJDKEH U3y4aThCs B YCIOBUSX
npeaMeTHoro kabwnera. B kabunere ¢(u3uku M0DKHO OBITH HEOOXOIUMOE
nabopaTopHoe 00OpYIOBaHUE JUIsl BBIMIOJHEHUS YKa3aHHBIX B MporpamMMme 1o
¢u3nKe y4EeHMYECKUX OTBITOB, JIA0OPATOPHBIX paboOT W paboT MpakTUKyMa, a
TakKe JEMOHCTPAIIMOHHOE 000pYyI0BaHUE.

JHlemoncTpaimonHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBHUU C
OPUHIIMIIOM MWHUMAJIBHOM  JIOCTATOYHOCTH ¥ 00OECIeurMBaeT TOCTAaHOBKY
MEPEUYNCICHHBIX B TpOorpaMMe M0 (QU3MKE KIIOUYEBBIX JIEMOHCTPAIMNA IS
WCCJICIOBAHUS  W3y4YaeMBbIX  SBICHHA W  TPOILECCOB, OMIUPUYECKUX W
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHEHUH.

JlaGoparopHoe 00OpynOBaHHE [JIsi YYEHUYECKHX MPAKTHYECKUX pPadboT
dbopMupyeTcs B BUJI€ TeMAaTHYECKHUX KOMIUIEKTOB M O0ECIICYMBACTCS B pacucTe



OJIHOTO KOMIUIEKTa Ha JByX oOyvaromuxcsi. TemMaTHUyecKue KOMIUIEKTHI
nabopatopHOro oOOpYyIOBaHUS JOJKHBI OBITH IMOCTPOCHBI HAa KOMIUIEKCHOM
MCIIOJIb30BAaHUM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HU(POBBIX JaOOpaTOPUI.

OCHOBHBIMM LIEJISIMU U3Y4YeHUS! (PU3MKH B 00IIeM OOpa30BaHUU SIBISIOTCS:

dopMHUpoBaHUE HHTEpeca W CTPEMJICHHUS OOydYarouuxcsi K HaydyHOMY
W3YYEHUIO TPUPOABI, pa3BUTHE HX HMHTEIUIEKTYalbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEM;

pa3BUTHE MPEACTABICHUNM O HAy4YHOM METOJE IMO3HaHUA U (PopMUpOBaHUE
UCCJIEI0BATEIBCKOIO OTHOLIEHHUS K OKPY)KAIOUIUM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa M3yuyeHHs OCHOB
CTpOEHUSI MaTepUH U PyHTAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

(dopMupoBaHUE YMEHUN OOBIICHATH SBJICHUS C UCTIONB30BAHUEM (PU3UUECKHUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poiau (GU3UKU IS Pa3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE npe/ICTaBIeHU N 0 BO3MOKHBIX cdepax Oynyuei
npodeccUOHaIbHOM JESTENIbHOCTH, CBSI3aHHBIX C (U3HKOM, TOJIrOTOBKA K
JanbHeeMy oOy4eHHIO B ’TOM HalpaBlIEeHUU.

JlocTkeHnue 3TUX 1eliel oOecreunBaeTcsl pelleHueM CIEAYyIOMUX 3a1ad B
npolecce u3ydeHus Kypca QU3MKu Ha YpOBHE CpeIHero o01iero 0opa3oBaHus:

NpUOOPETeHNE CUCTEMBI 3HAHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUSAX,  BKJIIOYAs  MEXaHUKYy,  MOJIEKYJSIpHYIO  (HU3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acCTPOPHU3UKH;

dbopMHUpOBaHUE YMEHUI MPUMEHSATH TEOPETUUECKUE 3HAHUS JJISI OOBSICHEHUS
buznueckux SBICHUN B MPUPOJAE U IS MPUHATHS MPAKTUYECKUX PEIICHU B
IMOBCEIHEBHOM »KU3HHU,

OCBOCHHE CIIOCOOOB pEIICHMs] pa3IWYHBIX 3aJad C SIBHO 3aJaHHOM
¢usnyeckoll MoJeNbl0, 3a/4ay, MOAPA3ZYMEBAIOIIMX CAMOCTOATEIBHOE CO3/1aHue
¢usnyeckoil MoOjENH, aJeKBaTHOM YCJIOBHAM 3aJayd, B TOM 4HCIE 3ajad
WHKXEHEPHOI'O XapaKTepa;

NOHMMaHUE (QU3NYECKUX OCHOB U NPUHLHUIIOB JEUCTBUS TEXHUUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIUSAHUS HA OKPYXKAIOUIYIO CPENY;

OBJIAJICHUE METOJaMHU CaMOCTOSTEIbHOIO IUIAHUPOBAHMS W TPOBEACHUS
¢u3nYecKux OSKCIEPUMEHTOB, aHajiW3a MW HUHTEepIpeTauud HHGOpMaluH,
OIpPEJENIEHHS] TOCTOBEPHOCTH MOJYYEHHOI'O PE3yNbTaTa;

CO3/IaHUE YCIOBHUM Uil Pa3BUTHS YMEHUM NPOEKTHO-HCCIEA0BATEIbCKOM,
TBOPYECKOM JIESATECIIbHOCTH;



pa3BuTHE UHTEpeca K chepaM mpodecCHoHaNbHON NESITEILHOCTH, CBI3aHHOMN
¢ pU3UKOIA.

B cootBerctBun ¢ TpeboBaHuasmMu PI'OC COO yrayOneHHBIA ypOBEHb
u3ydeHuss ydeObHoro mpeamera «®dusuka» Ha yYpPOBHE CpEIHETO OOIIEro
oOpa3oBaHus BbIOMpaeTcss OOy4YalOIUMHUCS, I[UIAHUPYIOUIUMHU TPOJOLKEHHE
o0pa3oBaHus M0 CHEHUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPHIIS.

Ha uzyuenue pusuku (yrayOnaeHHBIM ypOBEHb) HA YPOBHE CPEIHEro OOIIEro
obOpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 yacoB (5 4acoB B HEAEINIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamMmMe TO (DU3HKE TMEpedeHb J1a0OpaTOPHBIX WU
NPaKTUYECKUX paboT SIBISIETCS PEKOMEHIOBAHHBIM, YYHTEIbh JeJaeT BHIOOD
NPOBEACHHUS JITA0OPATOPHBIX pabOT M OMBITOB C YYETOM WHAMBHUIYaJIbHBIX
OCOOCHHOCTEH 00yJarOIIUXCS.



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Pa3nen 1. Hayunblii MeTO O3HAHUS TPUPOABI.

®uszrka — pyHIaMEeHTalIbHAs HayKa o npupoje. HayuHslil MeTo MO3HAHUS U
METO/IbI UCCJICIOBaHUS (PU3UUECKUX SIBICHUM.

OKCIIEpUMEHT M TEOpHusi B Mpollecce MOo3HaHus Tpupoasl. Habmiogenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3mMepeHus (U3NYECKUX BEIUYUH (AHAJIOTOBBIE W IUGPOBBIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[Torpemnoct  w3MepeHuit  ¢GuU3MYECKUX  BeIUYUH  (aOCONOTHAs U
OTHOCHUTEJIbHAS ).

MopenupoBanue Qu3MUECKUX SBICHUM W MPOLIECCOB (MaTepuaibHas TOYKa,
aOCOJIFOTHO TBEPJOE TEJNO, HJealbHAsl JKUIKOCTh, WJCaTbHBIA Ta3, TOYCUHBIN
3apsin). ['unore3a. dusnyueckuit 3aKOH, TPAHUIIBI €r0 TPUMEHUMOCTH. Du3ndeckast
TEOPUS.

Pons u mecto ¢u3uku B GOpMUPOBAHWU COBPEMEHHOW HAyYHOW KapTHHBI
MUpa, B IPAKTHYECKOMN AEATETbHOCTH JIOJEH.

Yuenuueckuii skcnepumenm, nadopamopusie pabomot, npaKmuKym.

N3mepenue cuiibl TOKa W HANpPsOKEHUS B LEMH TOCTOSHHOTO TOKa IpU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ LU(dpoBoil naboparopueit nmo ¢usuke. [Ipumepsl n3MepeHus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITbIOTEPHBIX TATYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe BMKeHUE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JIBHXKCHUSI.
Cucrema otcuera.

[Ipsimast m oOpaTHas 3a1a9u MEXaHUKH.

Pannyc-BekTop MarepuasbHOW TOYKH, €ro IMPOEKUUH HAa OCHU CHCTEMBI
KoopauHat. TpaexkTtopus.

ITepemernienne, CKOpOCTh (CpeaHsisI CKOPOCTb, MIHOBEHHAasi CKOPOCTh) U
YCKOpPEHHE MaTepuajbHOW TOUKH, MX MPOEKIMH HA OCHU CHCTEMBbI KOOpAMHAT.
CnoxeHue nepeMeIIeHnil U CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJIUHENHOE NBUKEHUE. 3aBUCUMOCTD
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTE€pUAIbHON TOYKH OT BPEMEHHU U HX
rpaduku.

CBobOogHoe maacHUE. YCKOpPeHHE CBOOOJHOIO TMajcHMs. [[BrkeHHe Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH U
YCKOpPEHHUS MaTepUaTIbHON TOUKHU OT BPEMEHU U UX rpaduKu.



KpuBonnuentHoe  nBukeHue. JIBWKEHHE  MaTEpUAIBHOM  TOYKH IO
OKPY>KHOCTU. YTJOBas W JIMHEHas ckopocTh. [lepuon m wacrota oOpareHus.
LlenTpocTpeMuTenbHOE (HOPMaIbHOE), KacaTeabHOE (TAHI€HUHMAIBHOE) U MOJHOE
YCKOpPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpPOWCTBA M TEXHOJIOTMYECKHUE IIPOLIECCHI: CIIMAOMETP,
JNBWKECHHE CHaApsAIOB, LEMHbIC, MIECTEPCHYATHIE M PEMCHHBIE IEepelayu,
CKOPOCTHBIE JTU(DTHI.

Jlemoncmpayuu.

Mogenbs cuCTeEMBI OTCYETA, WIITIOCTPALMS KMHEMATHUYECKUX XAPAKTEPUCTUK
JIBUKEHUSI.

CrniocoObl uccne0BaHus JBUKEHUM.

Nnnroctpanuus npeesbHOro nepexoaa U U3MEpEHNE MTHOBEHHOU CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TageHue Ten B BO31yX€E U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmonenue nBr>xeHust Tena, OpomIeHHOro Mo/ yIiIoM K TOPU30HTY U
TOPU30HTAJIBHO.

Hamnpagiienre ckopocTH npu ABUKEHHUH 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEYKTOPE.

CpaBHeHuEe mTyTeil, TPAEKTOPUM, CKOPOCTEW IBHKEHHS OJJHOIO U TOTO K€
TE€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit skcnepumenm, nadopamopusie pabomot, npaKmuKym.

N3ydeHrne HEpaBHOMEPHOTO JIBUKEHHUS C LIEJIbIO OINpEIEICHNUsS MTHOBEHHOM
CKOPOCTH.

N3mepenue yckopeHus Mpu NpsIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH NYTH OT BPEMEHU MpPH PaBHOYCKOPEHHOM
JIBUKECHUH.

N3mepenue YCKOPEHUS CBOOOTHOTO naJeHUs (pexoMeHI0BaHO
MCITIOJIb30BaHUE ITUGPOBOIA TaO0OpaTOPUN).

N3yuenue pABWKEHHS Tena, OpOIIEHHOTO TOpH3OHTANbHO. [IpoBepka
TUIIOTE3bl O IMPSAMOW IPONOPLMOHAIBHOM 3aBUCUMOCTHM MEXKIAY NaIbHOCTHIO
10JIETAa U HAYAJIbHOM CKOPOCTHIO TEIa.

N3yueHne IBHKEHMS Tella IO OKPYXKHOCTHM C IIOCTOSSHHOM 1O MOIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHUMOCTH TEpHOAa OOpalieHHs KOHHYECKOro MasiTHHKa
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.



IlepBorii 3akoH HproTrona. MHepumanbHble cuUCTEMBI oOTcueTa. [IpuHIMN
oTHOocuTenbHOCTU ['anmunes. HenHepuumanbHble cUCTEMBI OTcueTa (ONpeAesieHUe,
MIPUMEPHI).

Macca tena. Cuna. [IpuHumn cynepno3uuuu CHil.

Bropoii 3akoH HeroTOHA 1151 MaTepUAIbHON TOUYKH.

Tperuii 3akoH HproToHa 111 MaTepuaabHbIX TOUECK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJIEHTHOCTh TI'PABUTALMOHHOW U
VHEPTHOMN MacCCHI.

Cuna tspxkecTd. 3aBUCUMOCTh YCKOPEHHsI CBOOOJIHOTO MaJ€HHsI OT BBICOTHI
HaJl TOBEPXHOCTHIO TIUIAHETHI M OT Treorpapuyeckod MUPOTHL. JIBHUxKEeHHE
HeOEeCHBIX TeJl U UX clyTHUKOB. 3akoHbl Keruiepa. IlepBast kocmMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec Tenma, nBmkymierocs ¢
YCKOPEHUEM.

Cuna tpenus. Cyxoe TpeHue. Cuiia TpeHHUS CKOJILKEHUS W CUja TPEHHS
nokost. Koaddunment tpenus. Cuina CONpOTUBICHUS TNpPU JBWKEHUU Tela B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTbh OT CKOPOCTH OTHOCUTEIBHOTO IBHKEHUSI.

Hasnenue. 'unpocratuyeckoe gasinenue. Cuia Apxumena.

TexHuueckne yCTpPOMCTBA M TEXHOJOTHMYECKHWE IPOLECCHI: IMOAIIUITHUKH,
JIBU)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGmronenue nBU>XeHUs T€Nl B MHEPIHAIBHBIX U HEMHEPLUATIbHBIX CUCTEMAX
oTcuerTa.

[IpyrHIUIT OTHOCUTEIBHOCTH.

Kayenne nByX UMIMHAPOB WIM LIAPOB PA3HOM MAacChl ¢ OJAMHAKOBBIM
YCKOPEHUEM OTHOCUTEIbHO HEMHEPLUHAIBHON CUCTEMBI OTCUETA.

CpaBHEeHHME  PaBHOJICUCTBYIOIIEH  NPUIOXKEHHBIX K  TeIy CHI C
IPOU3BEJICHUEM MAacCChl T€JIa HAa €r0 YCKOPEHHE B MHEPIUAJIbHON CUCTEME OTCUETA.

PaBeHCTBO cuJl, BO3HUKAIOIIUX B PE3YJIbTAaTE B3aUMOICUCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U M1aJICHUU.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MOKOS, KAYEHUS U CKOJIBKEHMUSL.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, npaKmuKym.

N3mepenue paBHOAEHCTBYIONIEH CUJI IPU IBUKEHUH OpycKa M0 HAKIOHHOU
IIJIOCKOCTH.

IIpoBepka runoTespl 0 HE3aBUCUMOCTH BPEMEHM ABMXKEHHUS Opycka IO
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.



HccnenoBanne 3aBUCUMOCTH CHJI YIPYT'OCTH, BO3HUKAIONIUX B MPYXKUHE H
pe3UHOBOM 00pasiie, OT ux AedopMalui.

N3yuenue nBMKCHHS CUCTEMBI TN, CBI3aHHBIX HUTHIO, ICPEKUHYTOH Yepes
JErKuii OJIOK.

N3mepenue xkordduimenTa TpeHUs: MO BEJIMYMHE YIIIOBOTO Kod(duiireHTa
3aBucuUMOCTH Frp(N).

UccnenoBanue nBuxkeHus OpycKa 1o HAKJIOHHOW TIOCKOCTH C TIEPEMEHHbBIM
K03 PULIEHTOM TpEeHUS.

N3ydenune NBMKEHUS TPy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbGcomtotHo TBEpAoe Teno. [locTtymarenbHOe W BpamiaTelbHOE JIBH)KCHUE
TBEpAOro Teiaa. MOMEHT CWiIbl OTHOCUTEIBHO OCH BpamieHus. llnedo cuibl.
CinoxxeHue cuil, NPUIIOKEHHBIX K TBEpJIoMY Teiry. LIeHTp TsxecTu Tena.

VYcnoBus paBHOBECHS TBEPAOTO Tea.

YcroituuBoe, HeyCTOHUNBOE, O€3pa3InuHOe PAaBHOBECHE.

TexHuueckue yCTPONUCTBA M TEXHOJOTMYECKUE TPOLECChl: KPOHIITEHH,
CTPOUTEIBHBIN KPaH, PEIIeTYaThie KOHCTPYKIUH.

Jemoncmpayuu.

VYcnoBus paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuii skcnepumenm, nadopamopusie pabomot, npaKmuKym.

HccnenoBanue yclioBHI paBHOBECHS TBEPIOTO TeEJd, HMMEIOLIETO OCh
BpaIICHUS.

KoncTpynpoBaHue KpOHIITEHHOB U pacuyeT CUJI YIPYTOCTH.

N3ydeHne ycTOMYMBOCTH TBEPAOTO TENIA, UMEIOIIETO IJI0IIA/Ib OMIOPHI.

Tema 4. 3aKkonbl coxpanenus 6 MexaHuxe.

Nmitynibc MaTeprualibHOM TOYKH, CUCTEMBI MAaTEpUATBHBIX TOUEK. LleHTp Macc
CUCTEMBI MaTepUaJIbHBIX TOUEK. TeopeMa 0 JBHKEHHUH IIEHTpa Macc.

NMnynbc critbl 1 ”3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE nBUKEHUE.

MomeHT nMmnyiibca MatepuaibHOr TOUkH. [IpencraBienue o coxpaneHnu
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJISAX.

PabGora cunpl Ha MajOM M Ha KOHEYHOM IepeMelnieHuu. [ 'padudeckoe
MpeACTaBIeHUE PaOOThI CHUIIBIL.

MOIIHOCTH CHJTBI.

Kunernueckast sHeprus MarepuaibHO TOUKU. TeopemMa 00 M3MEHEHHU
KMHETHUYECKOW SJHEPTUU MaTepHUATbHON TOUKH.



[ToreHnmanbHble W HEMOTCHIMAJbHBIE CWIbL. [lOTEHIIMANbHAS SHEPTrHUs.
[loTeHmanbHast 3HEPrUsl ynpyro AeQopMHUpPOBaHHON npyxkuHbl. [loTeHlManbHas
SHEprus Tena B OJHOPOJHOM TpaBUTALMOHHOM mnoiie. lloTeHunanbHas >HEprus
TeJa B TPABUTAIIMOHHOM TI0JIE€ OJTHOPOJIHOIO Iapa (BHYTpU U BHE miapa). Bropas
KOCMHUYECKasd CKOPOCTh. TpeThsi KOCMUUYECKAs] CKOPOCTb.

CBsi3b  paOOThl HEMOTCHIMAJIBHBIX CHJI C W3MEHEHHEM MEXaHWYeCKOU
SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTUM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHenue bepHymm I WACAIBHOM KUIAKOCTH Kak CIIEICTBHE 3aKOHA
COXpPAaHEHUS] MEXaHUYECKOU YHEPTUU.

TexHuueckue ycTpoHCTBa M TEXHOJIOTMYECKHE MPOLECCHI: JBUKEHUE PAKET,
BOJOMET, KOMEpP, MNPYXKUHHBIA THUCTOJET, THPOCKOI, (PUTypHOE KaTaHWe Ha
KOHbKaX.

Jlemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3Mepenmne MOITHOCTH CHJTBIL.

N3meneHne sHepruu Tea Mpu COBEPIICHUU PabOTHI.

B3anmMHubie npeBpalieHnsi KWHETUYECKOW U MOTEHIMAIBHOM YHEPTUM MpU
JNENCTBUM Ha TEJIO CUJIbI TSIKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue YHepTuu Mpu CBOOOHOM MaJCHHUH.

Yuenuueckuit skcnepumenm, nadopamopusie pabomot, npaKmuKym.

N3mepenue umnyiibca Teia mo TOpMO3HOMY ITyTH.

W3mepeHue cuiibl TATH, CKOPOCTH MOJIEITH AJIEKTPOMOOUIISE U MOIITHOCTH
CHUJIBI TATH.

CpaBHEHUE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccnenoBanne coOXpaHEeHUs UMITYJIbCA PU YIPYTOM B3aUMOJAECHCTBUH.

N3mepeHne KNHETUYECKOW SHEPTUH TeJIa IO TOPMO3HOMY ITYTH.

CpaBHEHUE W3MEHEHUS TTOTCHIIMAIBHON YHEPTUU TIPYKUHBI ¢ pabOTOMN CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIBI TPEHHSI MPHU JIBXKEHUU Tela MO HAKJIOHHOM
IJIOCKOCTH.

Pa3nen 3. MonekyJisipHas ¢gu3nka ¥ TEPMOTUHAMHUKA.

Tema 1. Ocnoevt MoneKyaAAPHO-KUHEMUYUECKOU mMeopuu.

OCHOBHbBIE TMOJOXEHUSI MOJEKYJsApHO-KuHeTnyecko Tteopuu (MKT), ux
ombITHOE oOocHoBaHue. Jluddysms. bpoyHOBckoe nBmkeHHEe. XapakTep
JNBW)KEHUS M B3aUMOJCHCTBUSA 4YacTUL BellecTBa. MoOJEnn CTpOEHHS Ta3oB,
KUJKOCTEH W TBEPABIX TEA U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ATUX



Mozeneii. Macca u pasmepsl Mmoliekyln (aromoB). KonmuecTBO BeliecTBa.
[ToctostnHass ABorajpo.

TennoBoe paBHOBecue. Temmeparypa u crocoObl e¢ u3mepenus. Illkana
temnepatryp Llenbcus.

Mogenbs uaeabHOTO ra3a B MOJICKYJISIPHO-KHUHETHUECKON TEOPUM: YACTHUIIBI
rasa JIBIDKYTCS XaOTUYECKH U HE B3aUMOJCHCTBYIOT JIPYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MenzaeneeBa—Knaneiipona. AOGcontoTHas
Temreparypa (umkana temneparyp KenbBuna). 3akon JlanbroHa. M3omporiecch B
ujealbHOM Ta3e C T[OCTOSHHBIM KOJMYECTBOM BemlecTtBa. [ 'paduyeckoe
npeJ/iCTaBlIeHNnE U30IPOIIECCOB: U30TEpMa, U30X0pa, N300apa.

CBsi3b  MEXIy JaBJIGHMEM W  CpPEIHEW  KUHETHUYECKOW  DJHepruewu
MOCTYMATENBHOTO TEIUIOBOTO JIBMKEHUS MOJIEKYJ HJCIBHOrO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOU TEOPUHU UEaTBLHOTO rasa).

CBs13b a0COJIFOTHOM TEMITEpaTyphl TEPMOJIMHAMUYECKOM CUCTEMBI CO CpeTHEeN
KMHETHYECKON PHEPTHEH MOCTYMaTeIbHOTO TEIMJIOBOTO ABMKCHUSI €€ YaCTHII.

TexHu4eckne yCTpONCTBA W TEXHOJIOTHYECKHE TMPOIECChl: TEePMOMETP,
O6apomeTp, noxyyeHrue HaHOMaTEPUATIOB.

Jemoncmpayuu.

Mopenu 1BU>KEHUS YaCTHUL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Buneoponuk ¢ 3anucbio peatbHOro 6pOyHOBCKOTO ABMYKECHUS.

HNuddy3us xuakocTei.

Mopaens onbita LlTepHa.

[IpuTskeHre MOJEKyI.

Mogenu KpucTayuiM4ecKuX PemIeTOK.

HaGmronenue u nuccneqoBaHue U30MPOIIECCOB.

Yuenuueckuit skcnepumenm, nadopamopusie pabomot, npaKmuKym.

HccnenoBanue mponecca YCTAHOBJIEHHSI TEIUIOBOIO PaBHOBECUS IIPH
TEIUIO0OMEHE MEXTy TOpsiuei U XOJI0THON BOIOM.

N3yuenne wu30TepMHUUECKOrO Mponecca (PeKOMEHIOBAHO UCIIOIb30BaHUE
udpoBoii TabopaTopun).

N3yuenune n30XopHOTO Ipoliecca.

N3ydenne n3obapHOTO Mpoiecca.

[IpoBepka ypaBHEHUS COCTOSIHUSI.

Tema 2. Tepmoounamuxa. Tennosvie maumiunol.

Tepmonunamuueckass (T[]) cuctema. 3amaHue BHEIIHUX YCIOBHM JIst
TEPMOJUHAMHAYECKONW CUCTEMBI. BHENHNE U BHyTpeHHHE napaMeTpsl. [lapamerpsl
TEPMOJAMHAMUYECKON CUCTEMBbl KaK CpPEAHHE 3HAUCHMSI BEIUYHUH, OMHCHIBAIOIINAX
€¢ COCTOSIHUE Ha MUKPOCKOITUYECKOM YPOBHE.



Hyneoe Hauanmo tepmoamHamMukn. (CaMONpOM3BOJIBHAS — penakcarus
TEPMOJNHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens wnaeampHOro raza B TEPMOJAMHAMUKE — CHUCTEMA YpPaBHEHUN:
ypaBHeHHEe MenaeneeBa—KianeiipoHa U BbIpaK€HHE Uil BHYTPEHHEW SHEPTIUU.
VYcnoBuss MPUMEHUMOCTH 3TOM MOJENH: HU3Kas KOHLUEHTPALMs YaCTHIL, BHICOKHE
TEMIIEpaTypsl. BelpakeHUe 1Uisl BHYTPEHHEW YHEPTUHM OJJHOATOMHOTO HJI€AJIBHOTO
rasa.

KBa3zucraTnueckue u HeCTaTUHUYECKUE MTPOLIECCHI.

DOnemeHTapHasi paboTa B TepMOoJuHaMuKe. Beruucienue paboTel 1o rpaguky
npolecca Ha pV-auarpaMme.

Temonepenaya  kak  cnoco0  M3MEHEHHUS  BHYTPEHHEW — sHepruu
TEPMOJMHAMUYECKOM  cuUcTeMbl 0e3  coBepiuieHusi paborel.  KoHBekuus,
TEIJIONPOBOIHOCTD, U3JIyYEHHUE.

KomnuectBo Ttemnorel. TemnoeéMKocTh Tena. YIeapHas MW MOJISIpHas
TEIJIOEMKOCTH BelllecTBa. YpaBHeHue Maiiepa. YaenpHas TeIUIOoTa CrOpaHus
ToriuBa. Pacu€T KkoinMyecTBa TEIUIOTHI mpu Temonepenaye. I[lonstue 00
aanabaTHOM mpolecce.

IlepBeii1  3axk0H TepMOAMHAMUKU. BrHyTpeHHss osHeprusa. Kommuectso
TEIUIOTBI W paboTa Kak Mepbl  W3MEHEHUS  BHYTpPEHHEH  »IHEpruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOIMHAMUKH JJIsI PABHOBECHBIX IIPOLIECCOB: YEPE3
3aIaHHOE€ PAaBHOBECHOE COCTOSIHUE TEPMOJAMHAMUYECKOM CHCTEMBI MPOXOIHUT
eAMHCTBeHHAas aanabaTa. AOCONIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOAWHAMUKH [JI1  HEPABHOBECHBIX  IPOIIECCOB:
HEBO3MOJKHO TIepeaaTh TEILNIOTY OT 0oJiee XOJI0HOr0 Teja K 6oyiee HarpeTomy 0e3
komrieHcaruu (Knaysuyc). HeoGpaTuMocTh MpUPOIHBIX ITPOIIECCOB.

[TpuHuMner nerctBus TerioBbix MamuH. KIITI.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapao.

DKOJIOTUYECKHE aCIEKThl MCIOJb30BAHUS TEIUIOBBIX JBHUraTeneil. TermoBoe
3arpsAA3HEHUE OKPYXKAIOIIEH CPE/IbI.

TexHudyeckne yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLECCHI: XOJIOAUIIBHUK,
KOH/JMIIMOHEp, NIW3ENbHBIM W KapOIOpaTOpHBIM JABHraTesld, mapoBas TypOuHa,
IIOJIy4YEHNE CBEPXHU3KUX TEMIIEpATyp, YTHIM3ALUsA «TEILUIOBBIX» OTXOIOB C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTUIIN3aLKsd OMOOPTraHUYECKOr0 TOIUINBA JJIS
BBIPAOOTKH «TETJIOBOW» U 3IEKTPOIHEPTHUH.

Jemoncmpayuu.

M3meneHue TeMieparypsl Ipu aauadaTudeckoM pacIiipeHHH.

Bo3nymiHnoe orauso.

CpaBHeHUE yJI€TbHBIX TEINIOEMKOCTEH BEIIECTB.



Cnoco0bl U3MEHEHUSI BHYTPEHHEN YHEPTUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnbroTepHbie MOJIENIN TEIUIOBBIX ABUTATEIICH.

Yuenuueckuii skcnepumenm, nadopamopusie pabomot, npaKmuKym.

N3mepenue yenbHON TENIOEMKOCTH.

HccnenoBanue nponecca OCTbIBaHUS BEILIECTBA.

Hccnenosanue annabaTHOro mpoluecca.

N3ydyeHne B3aMMOCBSI3M SHEPTrUM MEXKMOJICKYISIPHOTO B3aMMOJICUCTBUS U
TEMIEPaTypbl KUTIEHUS KUIKOCTE.

Tema 3. Azpecammniwie cocmoanus eeujecmea. Dazosvie nepexoobwi.

[TapooOpazoBanne u koHAeHcauus. lcmapenue u kurnenue. YjenbHas
TEIUI0Ta NapooOpa3oBaHUsl.

HacepilieHnble u  HEHacChIllEHHbIE Tapbl. KadyecTBeHHas 3aBUCHUMOCTD
MJIOTHOCTH W JABJICHUS HACBHIIIEHHOTO Mapa OT TeMMEpaTyphl, ©X HE3aBUCUMOCTh
0T 00bE&Ma HACBHIIIIEHHOTO Tapa. 3aBUCHMOCTb TEMIIEPATyPhl KUIICHUS OT JIaBJICHUS
B JKUJIKOCTH.

Bnaxxnocts Bo3nyxa. AOCOTIOTHAS M OTHOCUTEIbHAS BIIaXKHOCTb.

Tsepnoe Teno. Kpucramnuyeckue u amop@Hbie Tena. AHU30TPONUS CBOMCTB
KpuctauioB. [lnaBieHne W KpuCTaM3auusA. YJAelbHas TEIUIOTa IIJIABJICHUS.
CyOnumarusi.

Hedbopmanuu tTBEporo tena. Pactsokenue u cxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux aedgopMariuii.

TemoBoe pacuupeHue *KUAKOCTEH U TBEPABIX Tel, 0OBEMHOE W JIMHEWHOE
pacirpenre. AHFapMOHU3M TEIUIOBBIX KOJEOAHHI YacTHUIl BEIIECTBA KaK MPUYNHA
TEIUIOBOTO PacCUIUpPEHUs Tell (Ha KAaYeCTBEHHOM YPOBHE).

[IpeobpazoBanue 3HEPrun B (pa30BBIX IEPEXOIax.

VYpaBHeHHUE TEIIOBOTO OanaHca.

[ToBepxHoctHoe HaTskeHHE. KOond(DUIIMEHT MOBEPXHOCTHOTO HATSKEHHS.
Kanunnspusle siBnenus. JlaBieHue moa UCKPUBICHHOW MOBEPXHOCTHIO JKUIKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTpOWCTBA M TEXHOJOTHMYECKHE MPOLECCHI:  KUIKHUE
KPHUCTAJUIbl, COBPEMEHHBIE MAaTEPHUAIIBL.

Jemoncmpayuu.

TernnoBoe pacmmpeHue.

CBoiicTBa HaChIIIEHHBIX aPOB.

Kunenne. Kunenue npu noHM>KEHHOM JIaBJIEHUH.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSKEHMUS.

OMNBbITH C MBUTBHBIMU TUICHKAMH.

CmauuBanue.



Kanunnsipusle siBneHusI.

Mojieni HEHbIOTOHOBCKOM KHUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

UccnenoBanne HarpeBaHus U IJIABJICHUS KPUCTAIIIMYECKOTO BENIECTBA.

Buner negopmanuii.

HaGmonenue manbix nedopmarniuid.

Yuenuueckuii skcnepumenm, nabopamopusie pabomot, npaKmuKym.

N3ydyeHne 3akOHOMEPHOCTEN NCTIAPEHUS JKUIKOCTEM.

N3Mmepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydeHne CBOMCTB HACBIILIEHHBIX MapOB.

N3mepenue abcoMoTHON BIaKHOCTH BO3/yXa U OIlEHKAa MacChl apoB B
MOMEILCHHH.

N3mepenue kordpuiinenTa moBepXHOCTHOTO HATSXKCHHUS.

N3mepenne moayns FOnra.

UccnenoBanne 3aBUCUMOCTH  JedopManuu  pPe3WHOBOrO  oOpasla  oT
MPUII0)KEHHOU K HEMY CHUJIBI.

Pasnen 4. DiiekTpoAuHAMUKA.

Tema 1. Inexmpuueckoe nose.

DnekTpu3auus Tell U €€ MPOSBICHHSA. ODIEKTpuueckui 3apsa. [Ba Buga
ANEKTPUYECKUX 3apsAaoB. I[IpOBOOHWKHM, IUANEKTPUKH U MOIYNPOBOJHUKHU.
DNeMEHTApHbIA d3JEKTPUUECKUN 3apsii. 3aKOH COXPAHEHHUs DIIEKTPUYECKOIO
3apsna.

B3aumoperictBue 3apsanoB. Toueunble 3apsanbl. 3akoH Kymona.

Dnektpuueckoe noJie. Ero neiicTBue Ha 3JIEKTPUUYECKUE 3apsbl.

HamnpspbkéaHocts  anekTpudeckoro  mois. I[IpoOneiii  3apsna.  Jluauum
HaIPSKEHHOCTHU 3JIEKTpUUECKOro nosst. OAHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNnbHOCTh 3JIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh MOTEHUUAIOB U
HanpsbkeHue. lloTeHlmanbHas SHeprus 3apsjia B DIIEKTPOCTATHUYECKOM IIOJIE.
[ToTeHuunan snexkTpocTaTuyeckoro nosst. CBsi3b HAIPSHKEHHOCTH TOJISI M Pa3HOCTH
MOTEHIMAIOB MJI1 JJIEKTPOCTATUYECKOro IMojis (Kak OJIHOPOJHOr0, TakK U
HEOIHOPOJIHOTO).

[TpuHIMI Cynepo3uuy 3JIEKTPUIECKUX MTOJICH.

[Tone Ttoweunoro 3apsga. Ilome paBHOMepHO 3apspkeHHOU cdepsl. [lome
PAaBHOMEpPHO 3apsKeHHOro mo oO0beMy mapa. llose paBHOMEpHO 3apsiKEHHOM
OCCKOHEYHON TUTOCKOCTU. KapTuHBI NWHUN HANPSDKCHHOCTH OTHX TOJIEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpoBOTHMKH B 3JIEKTPOCTATUYECKOM ITOJIE. Y CIIOBUE PABHOBECHS 3aPSI0B.

Jnsnexrpuku B BIIEKTPOCTATUYECKOM TOJIE. Jnsnextpudeckas
MPOHUILIAEMOCTH BEUIECTBA.



Kongencarop. DeKTpOEMKOCTh KOHAEHCATOPA. DNEKTPOEMKOCTh IIOCKOTO
KOHJICHCATOpA.

[TapannenbHOE coenuHeHNne KOHIeHCATOPOB. [locmenoBaTenbHOe COeTMHEHNE
KOHJICHCAaTOPOB.

DHEpPrus 3apssKEHHOT0 KOHAEHCATopa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOHOM BJIEKTPUUYECKOM IT0JIE.

TexHUYecKne YCTPOHMCTBA U TEXHOJOIMYECKHUE IIPOLIECCHI: DIIEKTPOCKOII,
ANIEKTPOMETP, DJIEKTPOCTATUYECKash 3aluTa, 3a3eMJICHUE DJIEKTPOIPUOOPOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U IPUHLIMI IEUCTBUSA DIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUECKOE MOJIE JIBYX 3apSKEHHBIX MIACTHH.

Mogens anmekTpocraruueckoro reHeparopa (Ban ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DIIEKTPOCTATUYUECKAS 3AIUTA.

Y CTpolCTBO U IEUCTBUE KOHJEHCATOPA MOCTOSIHHON Y MTEPEMEHHON €MKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCAaTopa OT IUIOLIAIu
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON MTPOHUIIAEMOCTH.

DHeprus 31EKTPUUYECKOr0 MOJIA 3apsKEHHOTO KOHJEHCATOPa.

3apsiika v pa3psaaka KOHJIEHCATopa 4Yepe3 Pe3UCTop.

Yuenuueckuii skcnepumenm, nadopamopusie pabomot, npaKmuKym.

OneHka cui1 B3aUMOJEHCTBHS 3aPSKEHHBIX TEJ.

HaGmronenne npeBpaliieHrs SHEPTUH 3apsKEHHOTO KOHJEHCATOpa B YHEPTHUIO
U3JIy4EHUSI CBETOIHO/IA.

N3yueHne mpoTeKkaHus TOKa B LIENH, COJEpKaIEH KOHAEHCATOP.

Pacnpenenenue pPa3HOCTHU MOTEHIIMAJIOB (HaTmpsKEHUS ) npu
MIOCJIEIOBATEIIBHOM COEIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmosanHblil I1eKMPUUECKUil Mok.

Cuia Toka. [1oCTOSITHHBIN TOK.

VYcinoBus CymieCTBOBaHMS MOCTOSHHOTO AJIEKTPUYECKOro Toka. McTtouHukm
toka. Hanpsixxkenue U u DJ1C £ .

3axkon Oma Jj1s1 y9acTKa IeIu.

DIEeKTpUUECKOe CONIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTUBIICHUS
OJHOPOJHOIO MNPOBOJHMKA OT €ro JJIMHbI M IUIOIIAAW MONEPEYHOTO CEUCHMUS.
Y nenbHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTenpHOE, MApaLUIENbHOE, CMEMIAHHOE COCIMHEHNE MPOBOJIHUKOB.
Pacuer pa3BeTBieHHBIX 3ekTpruueckux ueneit. [Ipasuna Kupxroda.



PaGota snexrpuueckoro Toka. 3akoH Jlxxoyna—Jlenua.

MONTHOCTh 3JIEKTPUYECKOTO0 TOKA. TerioBas MOIIHOCTb, BblAesieMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE CONPOTUBICHUWE HCTOYHMKA TOKa. 3akoH Owma s
MOJIHOM  (3aMKHYTOM) DJICKTPUYECKOM 1enu. MOIIMHOCTh HCTOYHUKA TOKa.
KopoTtkoe 3ambikanue.

KonnencaTop B 11enu nocTOSHHOTO TOKA.

TexHuyeckue YCTpOWCTBA M TEXHOJOIMYECKHE IIPOLIECCHL: aMIIEpMETP,
BOJITMETP, PEOCTAT, CUCTUUK IIEKTPUUECKON IHEPTUH.

Jemoncmpayuu.

N3mepenue cuibl TOKa U HAMPSHKEHMUSL.

UccnenoBanne 3aBUCUMOCTH CHJIbI TOKA OT HANPSDKEHUS JIJIs1 PE3UCTOPA,
JIaMITbl HAKaJIMBAHUS U CBETOAMO/IA.

3aBUCHUMOCTH COMPOTUBIICHUS ITUIMHAPUICCKUX TTPOBOTHUKOB OT JJTHHBI,
TUTOIIA M TTOTIEPEYHOTO CEYEHUS U MaTepHaa.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT COMIPOTHBJICHUS MPU TTOCTOSTHHOM
HaTPSHKECHUU.

[Tpsimoe nzmepenue DJIC. KopoTkoe 3aMmbIkaHKe TalbBAHUYECKOTO dJIEMEHTA
U OIIEHKA BHYTPEHHETO COMPOTUBIIEHUS.

Cnioco0sI coeMHeHUsT UCTOYHUKOB Toka, JJ1C GaTapeil.

HccnenoBanne pa3HOCTH MOTEHLIHAIOB MEXAY MOJIIOCAMU UCTOYHMKA TOKA
OT CHJIBI TOKA B LIETIH.

Yuenuueckuit skcnepumenm, nadopamopusie pabomot, npaKmuKym.

HccnenoBanne cMEMIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeapHOro COnpoTUBIEHUS TPOBOIHUKOB.

UccnegoBanue 3aBUCHMOCTHM CWJIBI TOKA OT HAIpSOKEHUS JUIS  JIaMIIb
HaKaJIMBaHMSL.

VYBenuueHue npejena u3MEpPEHus: aMrnepMerpa (BOJIbTMETPA).

MN3mepenune 3/]C u BHyTpEHHETO COPOTUBIICHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd DJ[C raabBaHUYECKOr0 3JEMEHTa OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY MOJIIOCAMU UCTOYHMKA TOKA
OT CHJIBI TOKA B LIECTIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HON MOIIIHOCTA MCTOYHHMKA TOKA OT CHJIbI
TOKa.

Tema 3. Toku 6 paznuunslx cpeoax.

DOneKTpuyeckass MPOBOAMMOCTb  PAa3UYHBIX  BEIIECTB.  JJIEKTPOHHAs
MIPOBOJIMMOCTh TBEPABIX METAIIJIOB. 3aBUCUMOCTh CONPOTUBIICHUS] METAJIJIOB OT
temneparypsl. CBEpXIPOBOAUMOCTD.



DIEKTPUYECKU TOK B BaKyyMe. CBOMCTBA 2JIEKTPOHHBIX ITyYKOB.

[lonynpoBOaHUKH. CobcTBeHHas U IPUMECHAs IIPOBOJIMMOCTH
oJIynpoBOJHUKOB. CBoiicTBa p—N-niepexona. [loiynpoBogHUKOBBIE TPHOOPBI.

DJEKTPUYECKUNA TOK B DJIEKTPOJIUTAX. IDNEKTPOJIMTHYECKAS IUCCOLMALNS.
Dnektponus. 3akoHbl Dapaaes 175 FIEKTPOIU3A.

DNeKTpUYeCKuii TOK B raszax. CaMOCTOSITEIbHBIA W HECAMOCTOSITEIbHBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monuus. I1nazma.

TexHuyeckne yCTpOMCTBA M IMPAKTUYECKOE NPUMEHEHHUE: TIa30pas3psiaHble
JaMIIbl, AJIEKTPOHHO-JIy4YeBas TpyOKa, MOJIYNPOBOJHUKOBBIE MPUOOPHI: JIUOI,
TpaH3UCTOp, (OTOAUON, CBETOAMOJ, TalbBaHUKA, pAPUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHMOCTD COITPOTUBJIEHUS METAJLIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbl anekTponu3a Papazes.

HckpoBoii pa3psia ¥ IpOBOJAUMMOCTD BO3yXa.

CpaBHEHUE TPOBOIUMOCTH METAJIOB U NOJIYITPOBOJHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuii skcnepumenm, nadopamopusie pabomot, npaKmuKym.

HaGmonenue snexTposiusa.

N3mepenue 3apsia 0OqHOBAJIEHTHOTO HOHA.

HccnenoBanne  3aBUCUMOCTH  COIIPOTHBIIEHUS ~ TEPMOpPE3UCTOpAa  OT
TEeMIEPaTyphl.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU THOJA.

DOU3NYeCKUN MPAKTHKYM.

CniocoObl n3MepeHus GU3NYECKUX BEITUYUH C MCIIOJIb30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMITBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOGCOIIOTHBIE M OTHOCUTENIbHBIEC TTOTPEIIHOCTA U3MEPEHUN (DU3UUECKUX BEIMYUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHne  KOCBEHHBIX HW3MEpPEHHUH, HCCIECAOBAaHUM  3aBHCHUMOCTEU
(¢u3nyecKux BEIWYUH, MPOBEpPKa MPEAJOKEHHBIX THMOTe3 (BBIOOp U3 pabor,
ONMCAaHHBIX B  TEMAaTUYECKUX  pasfenax  «YUYEHHYECKUH  JKCIIEPUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

Me:xknpeaMeTHbIe CBA3M.

N3yuenne kypca ¢usuku yrayoneHHoro ypoBHs B 10 kjacce
OCYIIECTBIISIETCSI C YUYETOM COJIEPKATEIBbHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMu
MaTeMaTHUKH, OMOJIOTHH, XUMUH, T€Orpapuu U TEXHOJIOTHH.

Meosicnpeomemmnboie nonamus, C6A3AHHbBIE C U3YUEHUEM MENOO0E HAYUHO20
no3HaHuA: SABIICHUE, HAYYHBIN QakT, runoresa, pu3nyeckas BeJIWYMHA, 3aKOH,



Teopus, HAOIIOJEHUE, OHKCIEPUMEHT, MOJEIUPOBAHUE, MOJEIb, H3MEpPEHUE,
MOTPEIIHOCTH U3MEPEHUN, U3MEPUTENbHBIE TPUOOPHI, I poBast 1abopaTopus.

Mamemamuka: peuieHUE CcUCTeMbl ypaBHeHHUW. JluHeiHas ¢yHKUUA,
napa6ona, runep6osia, ux rpaduku U cBoricTBa. TpuroHomeTpuueckue QyHKIMH:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
BekTophl ¥ UX TPOEKIIMU Ha OCHU KOOPJIMHAT, CII0KEHUE BEKTOPOB.

buonozua: mexannueckoe JABMKEHHE B KUBOM mpupoje, auddysus, ocmoc,
TEIUIOOOMEH JKHMBBIX OPraHU3MOB, TEIJIOBOE 3arpsi3HEHUE OKPYXAIOLIEH Cpelibl,
yTUIW3alus OHOOPTaHMYECKOro0 TOIUIMBA JJIsi  BBIPAOOTKH  «TEIUIOBOM» U
ANEKTPOIHEPTUHU, IOBEPXHOCTHOE HATSKEHUE U KaWILUISIPHBIC SIBJICHUS B MPUPO/IE,
AIEKTPUUECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumusa: NHUCKPETHOE CTPOEHHE BEIECTBAa, CTPOCHHE aTOMOB U MOJEKYII,
MOJIb BEIeCTBa, MOJIApHAs Macca, IOJy4YeHHE HaHOMAaTepHalioB, TEIJIOBbIE
CBOICTBa TBEPABIX TEJN, KUJIKOCTEH W Ta30B, KUAKUE KPUCTAIUIBI, HIEKTPUUECKHE
CBOICTBa METAJIJIOB, AJIEKTPOIUTHYECKAs TMCCOLMALMSA, TallbBAaHUKA, SJIEKTPOHHAS
MUKPOCKOTIHSI.

TI'eozpaghusn: BnaxxHOCTb BO3/yXa, BETPHI, 0ApOMETpP, TEPMOMETP.

Texnonocua: npeoOpazoBaHUEe NIBMKEHUN C MCIOJIB30BAHHEM MEXaHU3MOB,
YU4€T CYXOro M JKUAKOTO TPEHHUs B TEXHUKE, CTaTUYECKHE KOHCTPYKIIUH
(KpOHILUTENH, pemeryaTble KOHCTPYKIMM), MCIIOJIIb30BAHUE 3aKOHOB COXPaHEHMS
MEXaHUKH B TEXHUKE (TMPOCKON, BOJOMET M JpYIue), BUraTellb BHYTPEHHETO
CropaHusi, napoBasi TypOuHa, ObITOBOI XOJOJWIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
HOJYyYeHUs] COBPEMEHHBIX MaTepUaJoB, B TOM 4YHCIE€ HAHOMATEpUAJOB, MU
HAHOTEXHOJIOTMH, 3JIEKTPOCTAaTHYECKas 3allluTa, 3a3€MJICHUE 3JIEKTPONpuOOpoOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIIACC

Paznen 4. DiieKkTpoguHAMHUKA.

Tema 4. Macnumnmnoe noJe.

B3aumonencTtBHe TOCTOSHHBIX MArHUTOB M NPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexktop MarHuTHOW wWHAYKUMHU. [IpuHOMI cynepnosuuuun
MarHUTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHUH.

MarauTtHoe 1oJie TPOBOAHHUKA C TOKOM (MPSMOTO MPOBOJHHMKA, KAaTYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia AMnepa, e¢ HalpaBJI€HUE U MOYJIb.

Cuna Jlopennia, e¢ HanpaBjieHUE U MOJY/b. JIBUKEHHE 3apsSKEHHOW YaCTHUIIBI
B OJTHOPOJTHOM MarHuTHOM I1ojie. PaGoTa cunsl JlopeHma.

MarunutHoe noJie B BemecTse. PeppoMarHeTUKH, Mapa- U JTHaMarHeTHKH.



TexHuyeckue YCTpOfICTBa N TCXHOJOIMYCCKUC IPOLUCCChI: IMPHMCHCHUC

MOCTOSIHHBIX MarHuToB, AJIEKTPOMAarHUTOB, TE€CTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEU SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMHA  MHOYKIWMM ~ MarHUTHOTO — TOJSL  TIOJIOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHMil MarHUTHON MHAYKIIUY MOJIS JJIMHHOTO MPSMOTO TPOBOTHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cwibl JIopeH11a Ha HOHBI AJIEKTPOJIUTA.

HaGmonenue qBrkeHHs myyKa SJIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHUIMI JIEUCTBUS DIIEKTPOU3MEPUTEITBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nadopamopusie pabomot, npaKmuKym.

HccnenoBanre MarHUTHOTO MOJISI HOCTOSIHHBIX MArHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

UccnenoBanue AeHCTBUS MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

N3mepenue cunbl Ammepa.

N3yueHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CHJIBI TOKA.

Onpenenenne MarHUTHOM MHAYKIIMY HA OCHOBE U3MEPEHUS CUJIbI AMIIEpA.

Tema 5. InekmpomazHumnana UHOYKUUAL.

SIBieHne  DJIEKTPOMAarHUTHOM MHAYKOMU. [IOTOK BekTOpa MarHUTHOU
uHaykiuu. OJC uaaykuMu. 3akoH SJIEKTPOMarHMTHOM uHaykuuu Dapajes.
Buxpeoe snekrpudeckoe nosue. Toku Dyko.

OJC wHAyKUMH B TPOBOJIHMKE, ABUKYIIEMCS B OJHOPOJAHOM MarHUTHOM
noJe.

[Ipasuio Jlenua.

NunykTtuBHOCTh. Karymika WHIYKTMBHOCTM B LENM ITOCTOSHHOTO TOKA.
SABnenue camonnaykuuu. IJ{C caMOMHIYKIUU.

DHeprust MarHUTHOTO MOJISI KaTYIIKH C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yYCTpPOWCTBA M TEXHOJOTMYECKHE MPOLECCHl: WHIYKIMOHHAS
[€4b, COJICHOU/I, 3alUTa OT 3JIEKTPU3ALMUN TE NPHU JIBUKECHUU B MArHUTHOM I0OJIE
3emiu.

Jemoncmpayuu.

HaGmronenne siBneHus 3JIeKTPOMAarHUTHON HHTYKIIHH.

UccnenoBanue 3aBucumoct JDJIC HMHAYKIUH OT CKOPOCTH HM3MEHEHUS
MAarHUTHOTO MOTOKA.



ITpasuno Jlenna.

[TaneHune maruuTa B aTtOMUHHEBOM (MeIHOU) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

NccnenoBanne 3aBucumoctd 31C caMOMHAYKIIMM OT CKOPOCTH M3MEHEHUS
CHUJIbI TOKA B ICIIH.

Yuenuueckuii 3xcnepumenm, nadopamophule padoomul, nPAKMUKyM.

UccnenoBanue ABIEHUS 3IEKTPOMATHUTHONW UHIYKIIUH.

Onpenenenne MHAYKIIMKA BUXPEBOTO MATHUTHOTO TOJIS.

HccnenoBanue sIBICHUSI CAMOUHIYKIIUU.

COopka Moenu AIEKTPOMAarHuTHOTO TeHepaTopa.

Pa3nen 5. Kosiebanusi v BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarensuasa cucremMa. CBOOOIHBIE KOJICOAHUS.

lMapmonunueckue konebanus. KnHematudyeckoe M JUHAMHUYECKOE OIHMCAHUE.
DHEPreTUYecKoe ONKUcaHue (3aKOH COXpPaHEHHUsI MEXaHMYEeCKOW sHepruu). BriBoa
JTMHAMHYECKOTO OMUCAHUS TAPMOHUYECKUX KOJICOAHUIN U3 MX IHEPreTUUYECKOTO U
KMHEMATUYECKOTO OMUCAHUA.

Amvmnryna u (dasza kojebanuil. CBs3b aMIUIUTYIbI KOJICOAHHMI HCXOTHOMU
BEJIMYMHBI C aMIUTUTYJaMU KOJI€OaHHI €€ CKOPOCTH U YCKOPEHHUSI.

Ilepuon m wyactora kojeOanuid. Ilepmoa MayibIX CBOOOAHBIX KoOJIeOaHUM
MaTeMaTU4YecKoro wmasiTHuka. Ilepuon cBOOOAHBIX KoOJIeOAHUN TPYKUHHOTO
MasiTHHKA.

[TonsiTue o 3aTyxaromux KojaebaHusx. Beinyxnennbsle konebanus. Pesonanc.
PezonaHncHas kpuBas. BiusHue 3aTyxaHuss Ha BHUJ PE30HAHCHOM KpPHUBOM.
ABTOKOJIC0aHUSI.

TexHu4eckre yCTpOWCTBA M TEXHOJOTHYECKHE MPOIECCHl: METPOHOM, Yachl,
KayeJu, My3bIKaJIbHbIE MHCTPYMEHTHI, cericMorpad.

Jemoncmpayuu.

3anuch K0aebaTeTbHOTO IBIKCHHUS.

Habmronenre He3aBUCUMOCTH TIEPHO/1a MAJIBIX KOJICOAHHM Tpy3a HA HUTH OT
aAMILTUTY/IbL.

HccnenoBanue 3aTyxaronmx KojieOaHU 1 3aBUCUMOCTH Meproa CBOOOTHBIX
KOJI€OAHHI OT COMPOTUBICHHUS.

UccnenoBanue kojebaHWil Tpy3a Ha MAacCCUBHOM TNIPYKHMHE C LEJbIO
dbopMupoBaHUS TIPEICTABICHUN 00 HIeaThbHON MOJIETN Py KUHHOTO MasTHUKA.

3aKOH COXpaHEHHUs SHEPTUU IPU KOJIEOAHUSX TPy3a Ha MPYKUHE.

NccnenoBanne BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3onanca.

Yuenuueckuii skcnepumenm, nadopamopnuie padomut, nPAKmMuKym.



N3mepenue nepuopa CBOOOJHBIX KOJIEOAHMH HUTSHOTO W MPYKUHHOTO
MasITHUKOB.

N3yuyeHue 3aKOHOB ABMKEHUS TeJa B X0J1€ KOJIeOaHUl Ha yIPyTroM MOJIBECE.

N3yuenne nBUXEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue SHEPTUU B IPYKUHHOM MasITHUKE.

UccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTyXAIOMINUX KOJICOAHUH.

UccnenoBanue BEIHYKICHHBIX KOJICOAHUM.

Tema 2. dnexkmpomaznumnsie Koneodanus.

KoneGarenpubiit koHTYp. CBOOOJHBIE JJIEKTPOMATrHUTHBIC KOJICOAHHS B
uaeallbHOM KoJjiebaTenbHOM KOHType. Popmyna Tomcona. CBs3b aMIUIUTYABI
3apsjia KOHJEHCATopa C aMIUTUTYAO0N CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHUsl JHEPTUU B U€aTbHOM K0sie0aTeIbHOM KOHTYPE.

3aryxaromume AIIEKTPOMarHUTHbIE KoJieOaHus. BoiHyx1eHHBIC
AIEKTPOMArHUTHbIE KOJIeOaHMs.

[lepeMenHbli TOK. MOIIMHOCTh MEPEMEHHOTO TOKAa. AMIUIMTYIHOE U
JIEUCTBYIOIIEE 3HAYEHHE CHJIBI TOKAa W HaINpPsDKCHUs TpH pasindHou (opme
3aBUCUMOCTH IEPEMEHHOTO TOKAa OT BPEMEHH.

CunHycouianbHbI TIEpEMEHHBIM TOK. Pe3ucrop, KOHAEHCATOp M KaTyllKa
MHIYKTUBHOCTH B LIEMH CUHYCOMJAIBHOTO MEPEMEHHOr0 TOKa. Pe3oHaHC TOKOB.
Pe3onaHc HanpsixeHUN.

Wneanbusiii  Tpancopmatop. IlpomsBonctBo, mepemaya u motpedlieHUe
ANEKTPUYECKON SHEPTHUU.

DKOJIOTUYECKHE PHUCKH TpU MPOU3BOJCTBE 3JieKTpodHepruu. Kynbrypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TeXHU4YeCcKHe YCTpPOMCTBA M TEXHOJOTMYECKUE IMPOLECCHI: AIEKTPUUYECCKUN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU AJIEKTpONepeIay.

Jemoncmpayuu.

CB0OOTHBIE ATIEKTPOMAarHUTHBIC KOJICOaHusI.

3aBUCUMOCTH YAaCTOTHI CBOOOTHBIX KOJIEOAHUI OT MHAYKTUBHOCTH M €MKOCTH
KOHTYpA.

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop HE3aTyXaIOMINX AIEKTPOMATHUTHBIX KOJIEOaHU.

Mogenb 3J1IeKTpOMarHUTHOTO TeHepaTopa.

BbIHyX1€HHbIE CHHYCOUIalIbHbIE KOJIEOaHMUS.

Pe3ucrop, kaTylika MHIYKTUBHOCTH M KOHJEHCATOP B LIENH MEPEMEHHOTO
TOKa.

Pe3oHanc mnpu mocCienOBaTEIbHOM COEAWHEHUU PE3UCTOpPa, KaTYLIKU
WHJYKTUBHOCTHU M KOHJIEHCATOPA.

VYerpoilcTBO M pUHLIMI JeUCTBUS TpaHCchopmaTopa.



Mopenb JIMHUU 3JIEKTponepeaayn.

Yuenuueckuit sxkcnepumenm, nadopamopnwvie padomot, npaKmMuKym.

Nzyuenune Tpanchopmaropa.

HccnenoBanre nepeMEHHOro TOKa 4Yepe3 IOCIeN0BAaTEIbHO COEAMHCHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

HaGmronenue 31eKTpoMarHuTHOrO pe3oHaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIEMU TIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 371eKmMpPOMAZHUMHbBLE 0JIHbL.

MexaHnnueckue BOJIHBI, YCIOBUS WX pacrnpocTpaHeHus. [lomepedynbie u
OpOJ0JibHbIE BOJIHBI. [leproa, CKOpPOCTh pacrnpocTpaHEHUs W JUIMHA BOJIHBI.
CBolicTBa MEXaHMYECKUX BOJIH: OTpPa)K€HUE, MNPEIOMIICHHE, WHTepPEepeHIus U
nudpaKiys.

3Byk. CkopocTb 3ByKa. I poMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

[IIymoBoe 3arpsi3sHEHUE OKpPYKAIOUIEH CPeIbl.

DONEeKTPOMAarHUTHBIC BOJIHBI. Y CJIOBHS M3JYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmMuas opueHTalusi BEKTOPOB B 3JIEKTPOMAarHUTHON BOJTHE.

CBoiicTBa  DJIGKTPOMArHUTHBIX ~ BOJIH:  OTPaXKEHUE,  MpeJOMIICHUE,
noJisipu3anius, uHTepepeHIus u qudpaxims.

[IIkana 31eKTPOMarHUTHBIX BOJH. [I[puMeHeHne 3eKTpOMarHuTHHIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TeNeBUACHUA. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEN CPEbI.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHE: MY3bIKaJbHbIE
WHCTPYMEHTHI, pajiap, paIiuonpHUEMHUK, TEJIEBU30DP, aHTeHHa, Tenedon, CBU-mneus,
yJIbTPa3BYKOBAsi TUAarHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpayuu.

OO6pazoBaHue 1 paCIPOCTPAHEHHE MTOMIEPEUHBIX U MTPOIOJIBHBIX BOJH.

Konebmromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJTHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHHst ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne natepdepeHImy u U pakiini MEXaHUISCKUX BOJIH.

AKyCTHYECKHUUN PE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro IpUMEHEHUE.

HaGmronenne cBsi3u TpOMKOCTH 3ByKa U BBICOTHI TOHA C aMILTUTY/I0N U
4acTOTOU KoJieOaHMIA.

UccnenoBanue CBOMCTB  3JIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUeE,
MpeIOMIICHHE, OIS pU3aIus, Tudpakius, UHTepPepeHITHs.

OOGHapy:xeHue HHPPAKPaCHOTO U YAbTPa(UOIECTOBOIO U3ITYUCHUIA.

Yuenuueckuit sxkcnepumenm, nadopamopnvie padomot, nPAKMUKYM.



N3yyenue napaMeTpoB 3ByKOBOU BOJIHBL.

N3yuenune pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsAmonHEHOE pacipOCTpaHEHUE CBETa B OQHOPOAHOM cpene. Jlyu csera.
To4eyHbIi HCTOYHHUK CBETA.

OtpaxkeHue cBeTa. 3akOHbI OoTpaxkeHusi cBera. [locTpoeHue n3o00paxeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHUS cBeTa. AOCONIOTHBINM TTOKa3aTelb
npenomieHusi. OTHOCUTENbHBIN MOKa3aTelb npesioMiieHus. [I0CTOIHCTBO 4acTOThI
CBETa U COOTHOIIEHWE JJIMH BOJIH TPU TMEPEX0Je MOHOXPOMATUYECKOIO CBETa
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

Xon nmyueit B mpusme. [ucnepcus cBera. CinoxxHbI cocTaB O€joro cBeTa.
[Ber.

[Tonnoe BHyTpeHHEe oTpaxkeHue. [IpeaenbHblid yroyl MOJHOTO BHYTPEHHETO
OTpaKEHUSI.

CobOuparome W pacceuBaroniye JUH3bL. ToHkas JnuH3a. @DOKycHOE
paccTosiHUE€ W ONTHYEeCKass CWia TOHKOW JIMH3bI. 3aBUCHUMOCTH (DOKYCHOTO
pPacCTOSIHUSI TOHKOM CepUyYecKOol JUH3BI OT €¢ TeOMETPUU U OTHOCUTEIHLHOTO
NIOKAa3aTelsl IPEJIOMIICHHUS.

dopmyia TOHKOH JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

Xon Jy4ya, MpOMIEAIIErO JMH3Y MOJ IMPOU3BOJBHBIM YIJIOM K €€ TJIABHOMU
ontudeckor ocu. IlocTpoeHme wu300pakKeHU TOUYKHM M OTpe3ka NPsIMON B
coOMpAaIOIIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMaXx.

OnTuueckue npubopsl. Paszpemaromas crnocoOHOCT. [1a3 kak onmruueckas
cucrema.

[Ipenensl NpUMEHUMOCTH TEOMETPUUECKON ONITHUKH.

BonnoBas ontuka. WHTepdepenmus cBera. KorepeHTHBIE HCTOYHHKHU.
VYcnoBust HaOMOAEHUS MAaKCUMyMOB M MHHHUMYMOB B HHTEp(hEpEHIIMOHHON
KapTUHE OT JIByX KOIEpPEHTHBIX HCTOYHUKOB. [lpumepsl Kiaccmyeckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. [Audpakumonnas pemerka. YciaoBue HaOIIOICHUS
[JIaBHBIX ~MAKCMMYMOB IIpU TaJCHUM MOHOXPOMATHYECKOTO CBE€Ta Ha
TUGPaKIOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHnueckne yCTpOWCTBA M TEXHOJOIMYECKHE IPOLECCHl: OYKH, JIyIa,
nepuckorn, QoToanmnapar, MHUKPOCKOI, MPOEKIMOHHBIA amnmnapar, MpOCBETIICHHE
OTITUKH, BOJIOKOHHAS ONTHKA, TU(PPAKIIMOHHAS PEIICTKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHHUSI CBETA.



HccnenoBanne npenomieHus CBETa.

Ha6mroneHre noJHOro BHyTPEHHETr0 OTpakeHusl. Mojienb CBETOBOA.

HccnenoBanne xoma CBETOBBIX IIYYKOB 4epe3  IUIOCKOIAPAIIIENBHYIO
IJIACTUHY U NIPU3MY.

HccnenoBanue cBOMCTB N300pakeHUM B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

HaGmonenne untepdepeHuu cBera.

HaGnronenue 11BeTOB TOHKUX IJICHOK.

HaGmonenue nudpakuuu ceera.

N3yuenue nuppakiinoOHHON PEIICTKH.

HaGmonenne aupakiinoOHHOTO CIIEKTpa.

HaGmonenue nucnepcuu cBera.

HaGmronenue nonspusaiunm cBera.

[TIpuMeHeHne NoasaporI0B JJIsl U3YUCHUSI MEXaHUUECKUX HANPSKEHUMH.

Yuenuueckuit skcnepumenm, nabopamopuvie padomot, nPAKMUKYM.

N3mepenue nokazaresns NpeJoMICHUsS CTEKIA.

HccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUS OT BellecTBa (Ha
npUMepe KUIKUX JIMH3).

N3mepenne GoKyCHOT0 pacCTOSHUS PACCEUBAIOIIUX JTUH3.

[Tonyyenue nzoOpakeHUs: B CUCTEME U3 TUIOCKOTO 3epKaJia U JIMH3BI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TENECKOMTUUECKUX CUCTEM.

Hab6monenue nudpakimu, nHTEpdEpEeHIINN 1 OJIIPU3AIK CBETA.

N3ydeHune noiasipu3zanuu cBeTa, OTPAXKEHHOTO OT MOBEPXHOCTU AUIIICKTPHUKA.

N3yuenue nnTepdepeHnm 1a3epHoro U3IydeHus Ha IBYX HIEIsIX.

Hab6monenue qucniepcum.

Hab6monenue u nccnenoBanue U pakiimoOHHOTO CIIEKTPA.

HN3mepenne nivHbl CBETOBOUM BOJIHBI.

[Tony4yenue criekTpa M3ITy4EeHHUS CBETOJMOA MPHU MOMOITU TU(paKIHMOHHON
PELICTKU.

Pa3nen 6. OcHOBBI CIeNMAIBHON TEOPHH OTHOCUTEIHLHOCTH.

'pannupl  nmpUMEHHMMOCTHM — Kjacchueckod — mexaHuku.  [loctynatsl
CIIEIMAJIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpemMeHHOM  uHTepBaid. IlpeoOpazoBanust  JlopeHiia.
VYcnoBue npuuMHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEIJICHHE
BPEMEHHU U COKPAILCHUE JJIUHBI.

DHeprus U UMIYJIbC PENITUBUCTCKON YaCTUIIBI.

CBsA3b MACChI C SJHEPTUEN U UMITYJIBCOM PEJISITUBUCTCKON YaCTULIBI. DHEPIrus
ITOKOSI.



TexHu4eckne ycTpOMCTBAa U TEXHOJOTUUYECKUE MPOIIECChI: CITYTHUKOBBIE
MPUEMHUKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

YyeHnnueckuit S5KCIEpUMEHT, 1a00OpaTOpHBIE PAOOTHI, MPAKTUKYM.

OmpezneneHre UMMOYyJIbCa U DHEPrUM  PEJSITUBUCTCKUX  YacTull (1O
doTorpadusim TpeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM T10JI€).

Pa3nen 7. KBanToBasi ¢pusuka.

Tema 1. KopnyckynapHno-601H0601 0yaiu3m.

PaBHOBecHOE TerioBoe M3IydeHUEe (M3TydeHUuEe abCOJMIOTHO YEPHOTO Tena).
3akoH cmenlenns Buna. ['unoresa [1nanka o kBaHTax.

®oTOHBI. DHEPrusi U UMNYJIbC (HOTOHA.

dotorpdekt. OnbiTel A. I'. CroneroBa. 3akonbl porodddekrra. YpaBHeHue
OiinmreitHa a1t hotodaddexra. «Kpacuas rpanuna» horodddexra.

JlaBnenne cBeta (B UYAaCTHOCTH, JaBJIEHHE CBeTa Ha aOCOJIIOTHO
MOTJIOMIAONIYI0 M a0COJIIOTHO OTpaXKarollyro moBepxHocTh). OmbiTel I1. H.
JleOenena.

BosiHoBeIE cBOMcTBA yacTul. BosHel ne bpois. JlinmHa BonHbl e bpoiisa u
pasMmepsl 00JIacTH  JIOKAJIW3alMM  JIBMDKYIeHcs vacTulibl.  KopmycKyJsipHO-
BOJIHOBOW ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJIax.

Crneunduka nzmepeHuii B Mukpomupe. COOTHOIIEHUS HEONPENeICHHOCTEH
I'eiizenOepra.

TexHuueckre yCTpPOWCTBA M TEXHOJOTMYECKHE TPOIECCHI: CIIEKTPOMETD,
dotornemenT, (GHOTONATUYMK, TYHHEIBHBI MHKpPOCKOI, COJHE4Has Oatapes,
CBETOJIUO]I.

Jemoncmpayuu.

®dotor(dekT Ha ycTaHOBKE C IIMHKOBOMU IJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢oTodddexra.

HccnenoBanue  3aBUCHMOCTH  COMPOTUBIICHUS  TMOJYIPOBOJAHUKOB  OT
OCBEIIEHHOCTH.

Ceeroauon.

Conneunas 6artapest.

Yuenuueckuii sxcnepumenm, nadopamopuie padomot, npaKmuKym.

Hccnenosanue poropesncropa.

N3mepenne noctossHHo# [limanka Ha ocHOBE mccienoBanus GoTodddekra.

NccnenoBanne 3aBUCUMOCTH CHJIBI TOKA Y€pe3 CBETOAUO/ OT HAMPSKEHUSL.

Tema 2. Qusuxka amoma.

OneITEl MO KCCIENOBAHUIO CTpoeHUs aToma. [lnaHerapHas Mojlenb aroma
Pezepdopna.

[Toctynarsl bopa. U3nyyenue u nornomieHrue GOTOHOB MPU NEPEXOe aTomMa
C OHOTO YPOBHSI DHEPTUU HA APYTrOM.



Bunsl criektpoB. CrieKTp ypOBHEN SHEPTUM aTOMa BOJOPOJA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHuYecKkue yCTpOUCTBA U TEXHOJIOTHYECKHUE IIPOLIECCHI: CIIEKTPAIbHBIN
aHau3 (CIEeKTPOCKO), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu.

Mogpens onbita Pezepdopaa.

Habnronenue nruHeyaTbIX CIEKTPOB.

VY CTpOUCTBO U IEUCTBUE CUETUNKA HMOHUZUPYIOIIHNX YaCTHULI.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3TyYEHHUS.

Yuenuueckuii skcnepumenm, nadopamopusie pabomot, npaKmuKym.

HaGmronenue nuHeiuaToro CrexkTpa.

HccnenoBanne criekTpa pa3pekeHHOTO aTOMAPHOrO BOAOPOJA M U3MEpPEHHE
nocTostHHOM PunGepra.

Tema 3. Qusuka amomnozo A0pa u I1eMeHmMapHbIX YACmuy.

Hyxknonnas Monens sapa I'eitzenOepra—MBanenko. 3apsan siapa. MaccoBoe
yucio sapa. M3otomnsl.

PannoaktuBHOCTh. Anbda-pacnag. OIEKTPOHHBIM W TO3UTPOHHBIA Oera-
pacnan. ['amma-u3nyuyeHue.

3aKOH paAMOAKTUBHOrO pacnafa. PaanoakTHBHBIE HW30TONBI B MPHUPOJIE.
CBoiicTBa MOHU3UPYIOUIETO H3JIy4YeHUs. BiMsHuE paguoakTHBHOCTUM HA JKHUBBIE
opranu3Mebl. EcrecTBenHbilt hoH uznydenus. Jlozumerpus.

DHeprusi CBsi3U HYKJIOHOB B sifipe. SAnepHbie cuibl. Jlepekt Macchl sapa.

Snepubie peakuuu. [enenue u cunres saep. SAnepHsie peaktopsl. [IpodaemMsr
YIOPABISIEMOIO0 TEPMOSIAEPHOTO CHUHTE3a. OKOJOTMYECKUE ACHEKThl Pa3BUTHUSA
SIAEPHOU YHEPTETUKH.

Mertozsl perucTpaliy U UCCIEAOBAHUS AIEMEHTAPHBIX YACTHLL.

dyHIaMEHTaJbHbIE B3aUMOJCHUCTBUs. bapuoOHBI, ME30HbBI U JICNTOHBI.
IIpencraBnenue o CrangaptHoi Mojienu. KBapk-rit0oHHAst MOJIEIb aIpOHOB.

®uzuka 3a npeaenamu CraHgapTHol Mmojenu. TemHass maTepuss U TEMHas
DHEPIHA.

EnuncTBO msznueckoii KapTUHBI MHUpA.

TexHnueckne yCTpoMCTBA U TEXHOJIOTHMYECKHUE MPOLIECCHI: JO3UMETP, KaMmepa
Bunbcona, saepHBId peakTop, TEPMOSIAEPHBIA peakTop, aromMHas OomoOa,
MarHUTHO-PE30HaHCHAasi ToMorpadusi.

Yuenuueckuit sxkcnepumenm, nadopamopnvie padomot, npaKmuKym.

HccnenoBanne TpeKoB 4acTuIl (10 TOTOBBIM (poTorpadusim).

HccnenoBanne pagqnoakTUBHOTO (pOHA C UCTIOIB30BAHUEM JO3UMETPA.

N3ydenue norioiieHus: 6eTa-4acTULl aTFOMUHUEM.

Pa3nen 8. DjieMeHTBI ACTPOHOMUU U ACTPOPU3UKHU.



DTtansl pa3BUTUS aCTpOHOMUH. [IpuKknagHOe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
acTpoHoMuH. [IpUMEHUMOCTh 3aKOHOB (UBUKH MJi1 OOBSCHEHHUS MPUPOJbI
KOCMHYECKUX 0OBEKTOB.

MeTonbpl acCTPOHOMHUYECKHUX ucchenoBaHuil. COBPEMEHHBIE ONTHUYECKUE
TEJIECKOIIbI, PAJNOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMHUS.

Bun 3B&3mHoro Heba. Co3Be3nus, sSpKUE 3BE3/bl, IJIAHETHI, UX BUIUMOE
JBH>KEHUE.

Conneynas cucrema.

Connne. ConHeuHass akTUBHOCTh. McTtounuk sHeprum ConHIIA W 3BE3I.

3BE3/bl, UX OCHOBHBIE XapaKTEPUCTUKU. J[MarpammMa «CreKTpalibHbIN KJIacC —
CBETUMOCTB». 3BE3/bl TJABHOW MOCIEA0BATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIaBHOW IMOCIEIOBATEILHOCTU. BHYTpeHHEE CTpoeHue
3B¢31. COBpEMEHHBIEC MPEJCTABICHUS O MPOUCXOXKACHUU U 3BoJouuu ColHIA U
3BE€3/. DTalbl )KU3HU 3BE3I.

Muieunbiii [TyTe — nHama Ianaktuka. Ilonoxxkenume u nBuwkenue CoyiHIA B
lNanaktuke. Tunel ranakTuk. PaguoranakTuku u KBazapbl. UEpHbBIE ABIPHI B sApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue rajiakTuk.
Teopust bonbiioro B3peiBa. PeTMKTOBOE U3ITyUECHUE.

Macmra0Has cTpykTypa Beenennoii. MeraranakTuka.

Hepemennsie mpo6iiemMbl aCTPOHOMUMU.

Yuenuueckue naonrooenus.

HaGmronenust 3Be3gHOr0 HebGa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHHEM
KOMIIBIOTEPHBIX MPUIIOKEHUM JJIs ONpEAeNICHUs MOJI0KEeHNs HEOECHBIX O0BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEepHOro moJiyliapus U spKue
3BE3/bL.

HaGmonennst B Teneckon JIyHBI, IIaHEeT, TYMaHHOCTEH W 3BE3THBIX
CKOTUJICHH.

Du3nYeCKU NPAKTHKYM.

Cnioco0bl n3MepeHns GU3NYECKUX BEIUYUH C MCIOJIb30BAHUEM aHAJIOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYHKOBBIX CHCTEM.
AOGCOIIOTHBIE M OTHOCUTENBHBIC MOTPEITHOCTH U3MEPCHUN (PU3NUECKUX BEITUYHH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne  KOCBEHHBIX HW3MEpPEHUHM, HCCIEAOBAaHUM  3aBUCHUMOCTEU
¢u3nuecknxX BENWYMH, TPOBEPKAa MPEIJIOKECHHBIX THUMOTe3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMAaTUYECKUX  pa3fenax «YUYEHHYECKHM  DKCIEPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

0O0o0maoee NOBTOPEHUE.



O600uIeHne U cucTeEMaTU3alMs COJEPKAHUS pa3iesioB Kypca «MexaHukay,
«MonexynspHas (pu3nKa U TEPMOJUHAMHUKAY, «DIEKTpoArnHamMuKay», «Konebanus
U BOJHBD, «OCHOBBI CHEIMAJIBHOM TEOPHUM OTHOCUTENIBHOCTH», «KBaHTOBas
puznka», «3I€MEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponr ¢usuku u acTpoHOMHUHM B SKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COLIMAJILHOM M 3TUYECKOU cepax NeaTeTbHOCTH YEeIOBEKa, pOJib U MECTO (DU3UKU
U aCTPOHOMHH B COBPEMEHHOW HAy4YHOM KapTUHE MUpPA, 3HAYCHHUE OIMUCATEIILHOM,
CUCTEMATU3UPYIOIIEH,  OOBSICHUTENIBHOW W MPOTHOCTHYECKOM  (yHKUUN
¢uznueckoi Teopuu, poiib HU3NYECKON Teopun B (GOPMHUPOBAHUHU MPECTABICHUN
0 ¢u3MUeCcKON KapTUHE MUPA, MECTO (PU3NYECKON KAPTHUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IIPEACTABIECHUN O IPUPO/IE.

MexknpeaMeTHbIe CBA3M.

N3yuenue kypca ¢usuku yrayoneéHHoro ypoBHs B 11 kiacce
OCYILIECTBIISIETCS. C YYETOM COJEPKATEIbHBIX MEKIIPEAMETHBIX CBSI3€H C KypcaMu
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mescnpeomemmusvie noHaAmMUA, C6A3AHHbBIE C U3YUEHUEM MEMOO08 HAYUHO20
no3HaHUuA: ABJICHHWE, HAY4YHBIA (akT, THnore3a, (u3MyecKas BEIUMYMHA, 3aKOH,
Teopus, HaOIIOJECHUE, OHKCIEPUMEHT, MOJIETUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENIHOCTH U3MEPEHU, U3MEpPUTEIbHBIE PUOOPHI, IUPpOBas 1a00paTOPHSI.

Mamemamuxka: pelIeHUE CHUCTEMBl YpaBHEHMI. TpHUroHOMeTpuyecKue
(GYHKIIMU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJIECTBO. BEKTOPBI M MX MPOEKIMU HAa OCU KOOPAHHAT, CIOKEHUE BEKTOPOB.
[IpousBoanbie 37eMeHTapHbIX (GyHKUMA. [Ipu3Haku Mogo0us TPEYroJbHUKOB,
ompeieNIeHUE TUIONIAAu TUIOCKUX GUTyp U 00bEMa Tell.

buonozusa: >nekTpuyeckue SBICHUS B KUBOW MPUPOJE, KoJeOaTelbHbIE
IBWKECHHUS B JKUBOW TPUPOJE, DSKOJIOTMYECKHE PHUCKH TPU MPOU3BOJCTBE
ANEKTPOIHEPTUH,  DJIEKTPOMATHUTHOE  3arpsi3HEHUE  OKPYKAIOLIEW  Cpenbl,
yIbTPAa3BYKOBasi JAMArHOCTMKAa B MEIWIIMHE, ONTUYECKUE SBICHUS B KUBOU
IIpUpPOLE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KPHUCTAJLIMYECKasi CTPYKTypa TBEPABIX
TEeJI, MEXaHU3Mbl OO0pa30BaHUSA KPUCTAJUIMYECKOM PpEHICTKH, CHEKTPaJIbHBIN
aHAJIN3.

I'eocpagpua: wmarnuTHble mMONIOCAa 3€MIIM, 3aJ€KH MArHUTHBIX PV,
doTochEMKA 3eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IOCTOSHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB,
ANEKTpoABUraTeNlb SIKoOH, TeHepaTop MEPEMEHHOrO0 TOKA, MHAYKIIMOHHAs IEe4b,
JUHUM 3JIEKTpONepeay, 3JIEKTPOIBUraTesb, pajaap, paguoNpUEMHUK, TEIEBU30D,
anteHHa, TenedoH, CBYU-neub, ynbTpa3ByKoBasi IMAarHOCTUKA B TEXHHKE,



MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJTHEYHAs OaTtapesi, CIyTHUKOBBIE
IIPUEMHHUKH, SIICPHAsL SJHEPTEeTUKA U DKOJIOTMYECKUE aCIIEKThI €€ Pa3BUTHA.



IINTAHWUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBbBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATBI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHUsSI ydeOHOro mnpeamera «Duszukar
JIOJDKHBI OTpaXkaTh TOTOBHOCTH U CIIOCOOHOCTh O0YYaIOIIUXCSl pPYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3WUIMEN JMYHOCTU, CHCTEMOM IIEHHOCTHBIX
OpUCHTAIMN, TIO3UTUBHBIX  BHYTPEHHUX  YOEXIEHUW, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIEeCTBa, pacUIMpeHUe >XU3HEHHOTO
ONbITa M OMbITA ACSATEIBHOCTH B MPOIECCE pealN3allii OCHOBHBIX HANpaBICHUI
BOCIUTATEIbHOU IESATEIBHOCTH, B TOM YHCJIE B YACTHU:

rPa’KAaHCKOr0 BOCIIUTAHUSA:

e CchOPMHUPOBAHHOCTh TpPaXAAHCKOW  TO3UIMM  OOyYaroIIerocs  Kak
AKTUBHOTO U OTBETCTBEHHOT'O YJI€HA POCCUICKOTO OOIIECTBA;

e TMPUHITHE TPATUIMOHHBIX OOIICYCIOBEYECKUX TYMAHUCTHYECKUX U
JIEMOKPaTUUECKUX LIEHHOCTEH;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEIIbHOCTh B HHTEPECAX I'PAXKIAHCKOTO
oOmecTBa, Yy4yacTBOBaTb B CaMOYIpaBlIeHWH B 00pa3oBaTeIbHON
OpraHU3alluy;

e YMEHHE B3aUMOJCHUCTBOBATH C  COLUAJIBHBIMU  WHCTUTyTaMH B
COOTBETCTBHHM C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K TYMaHUTAapHOU 1 BOJIOHTEPCKOU EATETbHOCTH.

NATPUOTHYECKOI0 BOCIIUTAHMS:

e chOpMHUPOBAHHOCTH POCCUHCKOM rpakIaHCKOH WJICHTUYHOCTH,
NaTPUOTU3MA;

e IICHHOCTHOE OTHOILICHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUNCKHUX YUCHBIX B 00J1aCTH (PU3UKHU U TEXHHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e cOPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO MTOBEICHHUS;

e CIIOCOOHOCTH OIICHMBATh CUTYAIIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
4yucie B AEATEIbHOCTH YUCHOTO;

e OCO3HAHUE JINYHOTO BKJIa/ia B IOCTPOCHUE YCTOMYMBOTO OyAyLIErO.

3CTETHYECKOI0 BOCIIMTAHUSA:

e OCTETUYECKOE OTHOLIEHHWE K MHPY, BKIKOYAA 3CTETUKY HAYYHOrO
TBOPUYECTBA, MPUCYIIEro (PU3NIECKOI HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K pas3audHbIM chepaM mpodecCHOHATBHON NeATEeILHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (U3UKOH W TEXHUKOW, YMEHHE COBEpPIIAThH
OCO3HAHHBIN BBIOOp Oyayiei nmpodeccu u peann3oBbIBaTH COOCTBEHHBIE
KU3HCHHBIC TUIAHBI;

FOTOBHOCTh W CIIOCOOHOCTh K 0Opa3oBaHUIO U CaMOOOpa30BaHUIO B
00acTH (PU3HKHU Ha TIPOTSHKCHUU BCEH KU3HHU.

IKOJIOIr'H4€CKOIro BOCIIMTaHusd

c(OpPMHUPOBAHHOCTH IKOJOTMUECKON KYIbTYpPbl, OCO3HAaHUE TJI00aIBHOTO
XapakTepa SKOJIOTHYECKUX MpobIieM;

IUIAHUPOBAHUE U OCYLIECTBIICHUE JIEMCTBUM B OKPYXKAKOLIEH Cpelie Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;
paciIpeHue ONbITa AEATEIBHOCTH IKOJIOTMUYECKON HAPABJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH TI0 (PU3HKE.

HEHHOCTH HAYITHOI'O ITO3HAHUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAy4YHOW JESITEIbHOCTH, TOTOBHOCTH B MPOIIECCE
u3ydeHus (U3UKU OCYIIECTBIATh MPOSKTHYIO M HCCIEA0BATEIBCKYIO
JNEATENbHOCTh UHANBUIYAJIBHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble JJornuecKkue 1edcTBUA:

CaMOCTOSITCIGHO  (OPMYJTUPOBaTh H  aKTyaJIH3UpOBATh  IpoOJIeMy,
paccMarpuBaTh €€ BCECTOPOHHE,

OTIPE/ICTISATh TSN JIEATEIBHOCTH, 3a/1aBaTh MapaMeTpbl M KPUTEPHH UX
JOCTHKCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M TMPOTHBOPEYHMS B PacCMaTPUBAEMBIX
(bU3HUECKUX SABICHUSIX;

pa3pabaThIBaTh IJIAH PEIICHUS MPOOJIEMBI C YIETOM aHAIN3a UMEIOIIHUXCS
MaTepHAIbHBIX U HEMAaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESITEIBHOCTh, OIEHUBATh COOTBETCTBHUE
PE3YNIBTATOB EJSIM, OIICHUBATH PUCKHU TIOCJICICTBUN JEATETHHOCTH;
KOOPAMHUPOBATH M  BBINONHATH PAa0OTy B YCJIOBHSX PeajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBATh KPEATUBHOE MBIIIJICHUE TPU PEIIEHUH )KU3HEHHBIX MPOOIIEeM.

Ba3oBble ucciaeaoBaTebCKHe 1eCTBHA:

BJIQ/ICTh HAYYHOW TEPMHUHOJIOTHEH, KITFOUEBBIMU MOHSATUSIMHU U METOJIAMU
bu3MYeCcKoN HAyKH;



BJaJ€Th  HAaBBIKAMM  Y4YEOHO-UCCJIENOBATENBbCKOW W IPOEKTHOU
NEATeNIbHOCTH B 00JIACTH (PU3HKH, CIIOCOOHOCTBIO U TOTOBHOCTHIO K
CaMOCTOSATEIbHOMY TOUCKY METOJOB peIIeHHUd 3a7ad (PU3HYECKOro
COJIep>KaHMsl, TPUMEHECHUIO PA3TUYHBIX METOJIOB [TO3HAHUS,

BJaJE€Th BHJAMH JI€ATEIBHOCTH 10 TOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEpIpETaIMU, MPEeoOPa30BAHUIO U MPUMEHEHUIO B PA3IMYHBIX YUYCOHBIX
CUTyallusiX, B TOM YHCIIC€ TPU CO3/aHUU Y4E€OHBIX MPOEKTOB B 00JIACTH
bu3uky;

BBISIBIIATh TPUYMHHO-CIICJICTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIMOTE3y €€ pEIIeHUs, HaxOJIUTh AapryMEHThl JIA
JI0OKa3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapamMeTphl U KPUTEPUH
pelieHus;

aHAIM3UPOBATH IIOJYYEHHbIE B XOJAE pEIICHUs 3aJadd pPe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHUE B
HOBBIX YCJIOBHUSX;

CTaBUTh U (GOPMYIHPOBATH COOCTBEHHBIE 3a7aud B 00pa30BaTEbHOMN
NESATEeIbHOCTH, B TOM YHUCJIE IPU U3YYEHUU (PUBHKY;

JaBaTh OIICHKY HOBBIM CUTYAIIUSIM, OIICHUBATh TPUOOPETCHHBIN OTIBIT;
yMETh T[EPEHOCUTh 3HaHUA MO0 (U3MKE B MPAKTHUECKYIO 001acThb
KU3ZHEJESATEIIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;
BBIJIBUTAaTh HOBBIE UEH, ITpEeJIaraTh OpUTrHHAIbHBIC TIOJIXO/IbI U PELICHUS;
CTaBUTH MPOOJIEMBI U 3a]1a4H, JOIMYCKAIOIINE aIbTEPHATUBHBIC PEILICHUSI.

Pab6ora ¢ unopmaumeii:

BJIQ/ICTh HABBIKAMHU MOJy4eHUs MHPOpMAIMKU (HU3HUUECKOTO COAEpKAHUS
U3 HCTOYHHKOB Pa3HBIX TUIIOB, CAMOCTOSITENIBHO OCYIIECTBISTH IMOUCK,
aHaIM3, CHCTEMATHU3AIMI0 M MHTEPIpeTanuio MHGOPMAIUU Pa3IndHbIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHUBATh JOCTOBEPHOCTH HH(OPMAIIHH;

UCIIONIb30BaTh CpPEeACTBA HMH(POPMAIMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJOTUWA B  PEIICHUWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U
OpraHW3allMOHHBIX 3aJlad C COOJII0JICHHEeM TpeOOBaHUI HSPrOHOMUKH,
TEXHUKA O€30MacHOCTH, TUTHEHBI, PECypCOCOEPEKEHUs, MPABOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MYECKOTO COJNEPIKAHMS B PA3IUYHBIX (opMarax C
yu4€TOM Ha3HadeHUss WHOOpPMAIMK W 1ENEeBOM ayauTopuu, BhIOHpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3AIINN.

KOMMyHI/lKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble HeﬁCTBHH:



OCYIIECTBJISITh OOIIEHHWE Ha YypoKax (U3MKKM U BO BHE-ypPOUHOU
NeSITENIbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CHUTyalldd M CMSIr4ath
KOH()JIUKTHI,

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C UCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCNOJb30BaTh  MpEUMMyIIecCTBA  KOMaHJIHOH U
UHAUBUAYAIBHON paboThI;

BbIOMpATh TEMATHUKy U METOJIbl COBMECTHBIX JIEUCTBHI C y4ye€TOM OOIIMX
UHTEPECOB U BOBMOXKHOCTEH Ka)/I0Tr0 WieHa KOJIJIEKTUBA;

OpUHUMATh eI COBMECTHOM JIE€SITEIbHOCTH, OpPraHU30BbIBATH U
KOOpJMHUPOBATh JIEUCTBHSI MO €¢ JOCTHXKEHHUIO: COCTaBIATH ILJIaH
NENUCTBUH, pacnpelesiTh POJId C yYETOM MHEHHM y4aCTHUKOB, 00CYXJaTh
PE3yNbTaThl COBMECTHOM pabOThI;

OLICHMBATh KauyeCTBO CBOETO BKJIa/Ja M KaKJIOTO y4aCTHMKAa KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npenjaraTb HOBBIE TPOEKThI, OIEHUBATH HJEU C TO3UIMH HOBU3HBI,
OpPUTHMHAIBHOCTH, TIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISATh MO3UTUBHOE CTPATETMUYECKOE IIOBEJCHHUE B PA3JINYHBIX
CUTyallUsiX,  IpOSABIATH  TBOPYECTBO M BOOOpakeHHe,  OBITh
MHUIMATUBHBIM.

PerynsiTuBHbIe YHUBepcaJbHble YUeOHbIe NeliCTBUSA
Camoopranu3anus:

CaMOCTOSITEJIbHO ~ OCYILECTBIISITh  [O3HABATENbHYIO JAESATEIBHOCTH B
obrmacth (U3MKA W ACTPOHOMHH, BBISBISTH MPOOJIEMBI, CTaBUTb M
dbopMyIHpOBaTh COOCTBEHHBIC 3aaUH;

CaMOCTOSITEJIbHO COCTAaBIIATH IJIaH PEUICHUS PACUECTHBIX U KAYECTBEHHBIX
3a/iay, TUIaH BBITIOJIHEHUS MPAKTUYECKONW pabOThl ¢ yUYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacmmpsiTh ~ paMKd  y4eOHOro TpenMeTra Ha  OCHOBE  JIMYHBIX
MPENOYTCHUN;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha cels
OTBETCTBEHHOCTbH 32 PEILICHHUE;

OIICHUBATH TPUOOPETCHHBIN OIIBIT;

CIocoOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO IPYIUIIMU B 00JACTH
(¢u3HUKU, TOCTOSHHO TOBBIIIATH CBOM 00PAa30BATENBHBIA W KYJIHTYPHBIH
YPOBEHb.

CaMOKOHTpO.Hb, 3MOHI/IOHaJIBHbII7[ HHTCJJICKT.



e JaBaTh OLEHKY HOBBIM CHTYAIHsIM, BHOCUTh KOPPEKTUBHI B JEATEIBHOCTD,
OLIGHUBATh COOTBETCTBUE PE3YJIHTATOB IIECIISIM;

e BJANETh HAaBBIKAMHU [O3HABATEIIbHON peQIEKCHH KaK OCO3HAHHS
COBEpPIIIAEMBIX JICHCTBHIA U MBICTUTEIBHBIX MPOIIECCOB, UX PE3YIHTATOB U
OCHOBaHMU;

e WCHOJB30BaTh NPUEMBI pedIEKCHU s OIEHKH CHTYallH, BBIOOpa
BEPHOTO PELICHHS;

e yMETh OILIEHWBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHUS MO0 HUX
CHIDKEHUIO;

e TPUHMMATh MOTHBBI M apryMEHTBl APYTHX TMPU aHAIW3E Pe3yJIbTaTOB
JeSITeTLHOCTH,

e TPHUHUMATH ce0s1, TOHUMAasi CBOU HEIOCTATKH U JIOCTOMHCTBA;

e TPUHMMATh MOTHBBI M apryMEHTHl APYTHX TMPU aHAIW3E Pe3yJbTaTOB
JeSITeTbHOCTH,

e TpHW3HABATh CBOC MPABO U MPABO JIPYTUX Ha ONIHOKH.

B mporecce AOCTHXKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHS IMPOTPaMMBI IO
busnKe 71 YpOBHsI CpeAHEro o0Iiero oopa3oBaHUs y O0ydaroIIMXCs

COBEPIIICHCTBYETCS AMOITMOHAIIBHBIN HUHTEJUICKT, MpeAToararoni
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHMA, BKJIFOYAIOIIETO  CIIOCOOHOCTh ~ TMOHHMMATh  CBOE

AMOIIMOHATILHOE COCTOSTHUE, BUACTh HAMPABICHUS Pa3BUTHUSI COOCTBEHHOM
AMOITMOHAILHOM c(epbl, OBITh YBEPEHHBIM B CeOe€;

e CaMOpETyJUpPOBaHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOC TOBEJIEHHE, CIIOCOOHOCTH aNanTUpPOBATHCS K
AOMOIIMOHATFHBIM HW3MEHEHUSIM M TPOSBIATH THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAIIMM, BKIIOYAIOIIECH CTPEMIICHHE K JOCTIKEHUIO 1IN
U yCIieXy, ONTUMU3M, MHUITMATUBHOCTh, YMEHHE JIE€MCTBOBATh, UCXOMS W3
CBOUX BO3MOKHOCTEH;

e DOMIIATUH, BKJIIOYAIONMEH CIOCOOHOCTh MOHUMATh  SMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YYHUTHIBATH €ro TMPU OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

e COIMATBHBIX HABHIKOB, BKIIOYAIONINX CIIOCOOHOCTh  BBICTPAWBAThH
OTHONICHUS C JPYTUMHU JIIOJbMH, 3a00THUTHCS, TPOSBISATH WHTEPEC U
paspemniaTh KOH(JIUKTHI.

NNPEAMETHBIE PE3VJIbTATDI



K konny oOyuenuss B 10 knacce mpeaMETHbIE pe3yJbTaThl Ha YIIIYOJICHHOM
YPOBHE JOJKHBI OTPaXaThb CPOPMUPOBAHHOCTh Y OOYHAIOUTUXCS YMEHUIM:

MOHUMATh POJib (UMK B IKOHOMHUYECKOM, TEXHOJOTHYECKOU,
AKOJIOTHYECKOM, COLUMaNbHOW W JTHYECKOM cdepax eAaTeIbHOCTH
YeJIoBeKa, PoJjb U MeCTO (PU3UKHU B COBPEMEHHOW HAay4yHOH KapTHHE MUpa,
3HAUEHUE OIMCATENbHOM, CHCTEMATU3UPYIOLIEH, OOBACHUTENBbHON W
OpOrHOCTUYECKOW  (YHKIMNA  (UBMYECKOH TEOpUM —  MEXaHHKH,
MOJICKYJISIDHOM (PU3UKU U TEPMOJUHAMHUKH, POJb (PU3UUECKOM TEOpUHU B
dbopMupoBaHUU MPEACTABICHUIN 0 PU3NUECKON KapTUHE MUDPA;

pa3niuyarh YCIOBUS NPUMEHHUMOCTH MoOjeNer (U3MYECKHX Tel U
npolLeccoB (SBJICHUI): HHEpUUalbHAas CHUCTEMa OTCYeTa, alOCONIOTHO
TBEPIOE TEJO, MaTepuabHasg TOYKA, PABHOYCKOPEHHOE JIBUKEHHUE,
CBOOO/MHOE TajeHue, abCoMTHO yrpyras nedopmaius, aOCOIIOTHO
yrIpyroe u abCOOTHO HEYNPYT0oe CTOJKHOBEHMSI, MOJIEH Ta3a, YKUJIKOCTH
U TBEPJAOTO (KPUCTAJIMYECKOIr0) Teja, UJIeadbHbIN ra3, TOYCUHBIA 3apsl,
OJTHOPOJIHOE 3JIEKTPUUECKOE MOJIE;

pasnuuath ycioBus (TpaHUIlbl, 00JIACTH) TPUMEHUMOCTH (PU3UUECKUX
3aKOHOB, TMOHUMAaTh BCEOOIIMI XapakTep (PyHIaMEHTAIBHBIX 3aKOHOB H
OTPaHUYEHHOCTbH UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH MEXAaHWYECKHE TIPOIECChl U SBIICHUS,
UCIIOJIb3YSl OCHOBHBIE TOJIOKEHUS U 3aKOHbI MEXaHUKU (OTHOCHUTEIBHOCTh
MEXaHUYECKOT0 ABWKEHUS, (POpMYNbl KHUHEMATHKH PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpazoBanusi [anumess Uisi CKOPOCTH M TEPEeMEIICHUs,
3akOHbl HpIOTOHA, TMNPUHOMII OTHOCHUTEIBHOCTH ['anmuies, 3aKoH
BCEMHUPHOI'O TATOTEHUS, 3aKOHBI COXPAHEHHUS UMITYJIbCA U MEXaHUYECKOU
SHEPTUH, CBSI3b PaOOTHl CHIIBI C M3MEHEHHEM MEXaHWYECKOW SHEpTHH,
yCIOBHUSl paBHOBECHS TBEPIOro Tena), MpPU HTOM HCIOIb30BaTh
MaTeMaTH4eCKOe BbIpaKEHUE 3aKOHOB, yKa3bIBaTh YCIIOBUS
IPUMEHUMOCTU (PU3NUECKUX 3aKOHOB: Mpeodpa3oBanuii ['anumies, BTOporo
U TpEeThero 3akoHOB HbIOTOHA, 3aKOHOB COXpAaHEHUsS UMIIyJIbCa U
MEXaHMYECKOW SHEPTUH, 3aKOHA BCEMUPHOIO TSATOTEHUS;

AHAM3UPOBATh U OOBACHITH TETUIOBHIE MPOIIECCH U SIBICHHS, UCTIONB3YS
ocHoBHble monoxkeHuss MKT wu 3akoHBI MONEKyNSIpHOW GUBHKU W
TEPMOJAVMHAMUKHU (CBSA3b JABJICHUS HUJEAIBHOIO Tra3a Cco CpeaHen
KMHETUYECKOM DJHEPIrHel TEIUIOBOrO JBHXKEHHMS W KOHLEHTpAUUeu ero
MOJIEKYJI, CBSI3b TEMIIEPATYPHl BEIIECTBA CO CPEAHEW KWUHETHYECKOU
SHEPrUeu TEIJIOBOIO JABHWKEHUS €r0 YacCTHIl, CBA3b JABJICHHS HUICAITBHOTO
raza C KOHIICHTpAIMEe MOJIEKYJ W €ro TeMIIEpaTypod, ypaBHEHHE
MenpaeneeBa—Kitaneiipona, repBblii 3aKOH TEPMOJIUHAMUKH, 3aKOH



COXpaHEHHMsI SHEPrUU B TEIUIOBBIX Mpolleccax), MPU 3TOM HCIOJIb30BATh
MaTeMaTH4eCcKoe BbIpaKCHUE 3aKOHOB, yKa3bIBaTh YCJIOBUS
MIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—Kianeipona,

aQHAJTU3UPOBATh U OOBSICHATH JJICKTPUUYECKUE SIBJICHUS, HCIOJIb3YS
OCHOBHBIC TIOJIOKEHMSI U 3aKOHBI JJIEKTPOJUHAMUKHA (3aKOH COXpPaHEHUS
AIEKTPUUYECKOTO 3apsija, 3aKOH Kyrona, MOTEHIIUAIBHOCTh
AJEKTPOCTATUYECKOTO TIOJISI, MPUHIIMI CYNEPHO3ULUMN DIICKTPUUIECKUX
MOJIEH, TIPU ATOM YyKa3bIBas yCJIOBHsS NMPUMEHUMOCTH 3akoHa Kysona, a
TaK)K€ TMPAKTUYECKU Ba)KHbIE COOTHOIICHMS: 3aKOHbI Oma s ydacTka
Hend W JUIS 3aMKHYTOM JJICKTpUYECKoW 1enu, 3akoH Jlxoymns—Jlenua,
npaswia Kupxroda, 3akonst apajes 11st 37€KTpoau3a);

OMUCHIBATh (PU3MUECKHE TMPOIECCHl U SBJICHUS, UCIOJB3YS BEIUYUHBI:
nepeMenieHne, CKOpoCTb, YCKOPEHHUE, UMITYJILC T€la U CUCTEMBI TeJ, CUia,
MOMEHT CWJIbI, JaBJieHHWe, TOTCHIMAJIbHAS DHEPrus, KUHETUYeCKas
JHEPrusi, MEXaHWueckasi dHeprus, padoTa CHIIbI, HEHTPOCTPEMUTEIHLHOE
YCKOpPEHHUE, CHJIa TSIKECTH, CHUJIa YIPYTOCTH, CHJIa TPEHHUS, MOIIHOCTb,
SHEPrusl B3aUMOJICHCTBUS Tella C 3emJie BOJM3M €¢ IOBEPXHOCTH,
SHEprus ympyroi nedopManue TPYKHHBI, KOJMYECTBO  TEIUJIOTHI,
abcomioTHas Temreparypa Tena, pabora B TepMOAMHAMUKE, BHYTPEHHSS
SHEPrus UACAITBHOIO OJIHOATOMHOTO Ta3a, paboTa HIealbHOIO Tasa,
OTHOCHUTENIbHASI BIAXHOCTh Bo3ayxa, KIIJ[ wupeanbHOro TemioBoro
JNBUTATENIS; DJIEKTPUUYECKOE T0JI€, HANPSIKEHHOCTh AJIEKTPUUYECKOTO MOJI,
HAIPSOKEHHOCTh TOJII TOYEYHOTO 3apsja WM 3apsHKEHHOro Imapa B
BaKyyM€ M B JM3JIEKTPUKE, NOTEHUHAI 3JIEKTPOCTATUYECKOIO IOJ,
pa3HOCTh  MOTEHIMANOB,  JJIEKTPOJBHKYIAs  CHJIAa, CHJIa  TOKa,
HaIpsSKEHWE, MOIIHOCTh TOKa, »JJEKTPUYECKas EMKOCTh IUIOCKOIO
KOHJIEHCATOpa, CONPOTUBIECHHE YYacTKa LENH C IOCIEA0BATENIbHBIM H
napajielIbHbIM COEAUHEHUEM PE3UCTOPOB, SHEPIUs IEKTPUUYECKOTO MO
KOHJIEHCATOpa;

OOBSACHATH  OCOOCHHOCTH  TPOTEKaHWs  (DUUYECKUX  SBICHUM:
MEXaHUYECKOE [IBI)KEHUE, TEIUIOBOE JBWIKEHHE YacTHI[ BELIECTBA,
TEIJIOBOE paBHOBeCHE, OPOYHOBCKOE aABMXKeHHe, nuddy3us, ucnapeHue,
KUIEHUE U KOHJEHCAIIMsl, IIJIABJICHHE U KPUCTAUIM3ALUsI, HAPABICHHOCTh
TEIJIONEepeIaun, ANEKTPU3alusl Tej, SKBUMOTCHIIMAIBLHOCTh TOBEPXHOCTH
3apsHKEHHOTO TPOBOIHUKA;

IPOBOJUTH UCCIEAOBAHNE 3aBUCUMOCTH OJHOU (PU3MUECKON BEITMYUHBI OT
OpYrOol €  HCHOJIB30BAaHUEM  IMPSAMBIX  HM3MEPEHUW, TIPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (DUKCUpPOBATH pPE3yibTaThl MOJIYYEHHOU
3aBUCUMOCTH (DU3UUYECKUX BEJIMYMH B BUJAEC TpadUKOB C YUCTOM



aOCOJIOTHBIX MOTPEITHOCTEH N3MEPEHUM, JIeTaTh BHIBOJIBI IO PE3yJIbTaTaM
MCCIICIOBAHUS;

MPOBOJUThL KOCBEHHBIC W3MEpPEHUS (PU3NYECKUX BEIUYUH, TPH ITOM
BHIOMpATh ONTUMAJIBHBIA METOJI M3MEPCHHUS, OICHUBATHL aOCOJIOTHBIC U
OTHOCHUTEJIbHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOAUTE OTBITHI MO MPOBEPKE MPE/I0KCHHON TUIOTE3bl: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIICPUMEHTAIBHYIO YCTAaHOBKY, aHAJTU3HPOBATH
TIOJIYYCHHBIE PE3YJIbTaThl W JeJaTh BBIBOJ O CTAaTyCce MPEIJIOKCHHOU
TUTIOTE3HI;

co0ro1aTh TpaBuiia 6€30MacHOro TpyJa MPU MPOBEACHUN HMCCIIEIOBaHUN
B paMKax y4eOHOro OKCICpUMEHTa, TMpakTUKymMa W  yd4eOHO-
UCCIICIOBATEILCKOH W TPOCKTHOW JIESITCIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U J1a0OPATOPHOTO 00OPYAOBAHMS;

pemiath pacyeTHBIC 3aJladyd C SBHO 3aJaHHOW W HESBHO 3aJIaHHOM
(¢u3HUeCKOl MOJICTbI0: Ha OCHOBAaHHMM aHallM3a yCJIOBHUS OOOCHOBBLIBATH
BbIOOp (usMueckod MoOjenau, OTBeyaromed TpeOoBaHUSIM 3ajayw,
NPUMCHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH M  ITOCTYJIaThl
(GuU3HUECKHX TEOpUNW TIPU HKCIOJIB30BAHMM MAaTEMAaTHYECKHUX METOJIOB
pelIeHus 3a/1a4, MPOBOJIUTH PACUCThl HA OCHOBAaHUM UMEIOIINXCA JaHHBIX,
aHAIM3UPOBATH PE3YIbTaThl W KOPPEKTUPOBATH METOJABI PEIICHUS C
y4€TOM TOJyUYEHHBIX Pe3YyJIbTaTOB;

pemiath KadecTBEHHBbIE 3a7auM, TpeOyIollue NPUMEHEHUS 3HAHUU U3
pa3HbIX pa3JenoB Kypca (PU3MKH, a TaKKe UHTETpalluu 3HAHUN U3 JPYTUX
NIPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAUBATh JIOTHYECKYIO
IIEMIOYKY PACCYKJEHUN C OMOPOI HA M3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU
U (U3NYECKHE SBJICHNUS,

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS JUIsi OOBACHEHHS OCHOBHBIX
PUHIIMIIOB PabOThl M3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOICTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

NPUBOJIUTh TPUMEPHI BKIAJa POCCHUCKUX U 3apyOCKHBIX YUCHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOILIECCOB OKPYKAIOIIETO
MUPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAIM3UPOBATH U OIEHWBATH MOCIECTBUS OBITOBON M MPOU3BOJCTBEHHON
JESTETHPHOCTH YEJIOBEKAa, CBA3AHHOW C (U3HYECKUMHU TPOILECCaMH, C
MO3UIUH IKOJIOTUYECKON O€30MaCHOCTH, MPEACTABICHUN O PalliOHATHBHOM
IPUPOJIOIIOIH30BAHNH, & TAKKE Pa3syMHOM HCIOJIB30BAHUH JTOCTHIKEHUN
HAYKd W TEXHOJOTHUW JUIsl JAIBHEWINEro pa3BUTHS YEIOBEYECKOTO
o011ecTBa;



MPUMEHATh Pa3IMYHbIe CHOCOOBI pabOThl ¢ MHpOpMaLUend (PU3NYECKOTrO
COEepKaHUsI C HCIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJIOTUH, MPH 3TOM HCIIOJIB30BaTh COBPEMEHHbIE WH(DOpPMAMOHHBIE
TEXHOJOTUU JJId TOUCKA, NEepepadOTKM M MNPEabsIBICHUS Yy4yeOHOU u
HAY4YHO-TIONYJISIPHOM MH(GOpPMAIK, CTPYKTYPUPOBAHUSL U UHTEpIpETaAlluU
uH(bOpMAILIMK, TOJYYEHHOW W3 pPa3IUYHBIX HCTOYHUKOB, KpPUTHUYECKU
aHAIM3UPOBATH  MOJy4aeMyl  HMH(pOpMalUMIO W  OLEHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIKM3a UCTOYHUKA UHPOpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u NO3HABATEIbHBIC YMEHHUSI
CaMOCTOSATEILHOTO ~ MPUOOpETeHHs]  HOBBIX 3HAHWM B Mpolecce
BBITMIOJTHEHUS TPOECKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX padoT;

pabotaTh B TpyNIe C MCIHOJHEHUEM paA3JIMYHBIX COLUMUAIBHBIX POJIEH,
IUTAHUPOBATH PabOTy TPYMIbI, PALMOHATIBLHO PACTIPEEIATh ACSITEIIbHOCTh
B HECTaHJAPTHBIX CUTYalUsSX, aJ€KBATHO OLEHUBATH BKJIAJ KaXJ0TO U3
YYaCTHUKOB I'PYTIIBI B PEIICHHE paCCMaTpUBAEMOM TPOOIEMBI;

NPOSIBIATh MOTHBALIMIO K Oyaymieil mpodecCuoHaNbHON AESTENHHOCTH IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPHIIS.

K xonny oOyuenuss B 11 knacce mipeAMeTHBIE pe3yiabTaThl Ha YTIyOJICHHOM
YpPOBHE JIOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

NOHUMATh POJb (PU3MKM B  SKOHOMHUYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIbHOM M 3TUYECKOU cepax NeaTeTbHOCTH YeI0BeKa, POJib U MECTO
bU3UKH B COBPEMEHHOW HAy4YHOW KapTHHE MHUpPa, POJb aCTPOHOMHUHU B
MMPAKTUYECKON  JEATEJIBHOCTH YEJIOBEKAa W  JAJbHEHIIEM  HAay4yHO-
TEXHHUYECKOM Pa3BUTHH, 3HAYCHHE OMUCATEIBHOU, CUCTEMATU3UPYIONICH,
OOBSICHUTEIPHON W TPOTHOCTHYECKON (PYHKIMHA (U3UIECKOH TEOpUU —
ANEKTPOANHAMUKH, CHEIHAIBHON TEOPUH OTHOCUTEIHHOCTU, KBAHTOBOM
¢usuku, ponb duzndeckod Teopur B (HOPMUPOBAHUH TPEACTABICHUMA O
dusznueckor KapTUHE MUPA, MECTO (PU3NYECKON KapTUHBI MUpa B 0OIIEM
PSly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEACTABICHUN O IPUPOJE;
paznuyaTth YCJIOBHS TNPUMEHUMOCTH Mojeiell (U3HYeCKuX Tel W
IPOLIECCOB  (SIBJICHUM): OJIHOPOJHOE AJIEKTPUUYECKOE U OJHOPOJHOE
MarHUTHOE TOJIsl, TApMOHUYECKHE KOJeOaHusi, MaTeMaTUYECKUI MasiTHUK,
UJCAIbHBIN TMPYXUHHBIM MasTHUK, TapPMOHWYECKUE BOJHBI, HICAJbHBIN
Kosie0aTeTbHBIN KOHTYp, TOHKAS JIMH3a, MOJEJICH aTOMa, aTOMHOTO s/ipa U
KBAaHTOBOM MOJIC/IN CBETA;

paznuyath ycioBusl (TpaHuUllbl, 00JIACTH) MPUMEHUMOCTH (PU3UYECKUX
3aKOHOB, MOHMMAaTh BCEOOHIMN XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;



AHAIM3UPOBATh U OOBACHATH HIIEKTPOMArHUTHBIE IMPOLIECCHl U SIBIICHUSA,
UCIIOJIb3Ysl OCHOBHBIE TMOJOKEHHUS M 3aKOHBI DJEKTPOJAMHAMHUKUA H
CHeUUalbHOW  TEOpPUHM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANIEKTpUYECKOro 3apsaa, cwia Awmmnepa, cuna JlopeHua, 3akoH
ANEKTPOMArHUTHOM  mHAyKumMH, npaswio Jlennma, cBa3p  J/IC
CAaMOMHAYKIIMM B JJIEMEHTE JJIEKTPUYECKOW LEeNH CO CKOPOCTHIO
U3MEHEHMs] ~ CWJIbl  TOKa,  IOCTYJaThl  CIEUHUATBHONM  Teopuu
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIM3UPOBATH U OOBICHATH KBAHTOBBIE MPOLIECCHI U SBJIEHUS, UCIOIb3YS
NOJIO)KEHHUs]  KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  DWHIITEHHa s
dororddexra, mnepBbIi U BTOpoW mocTyiaTel bopa, mnpuHIMD
COOTHOILIEHUS HeormpeaeneHHocTed ['eif3enOepra, 3aKOHBI COXpaHEHUs
3apsAI0BOTO M MAacCOBOTO YMCEN M SHEPTUM B SJEPHBIX PEAKIMIX, 3aKOH
PaIMOaKTUBHOTO pacraja);

ONMKCHIBATh (PU3NYECKHUE TPOIECChl W SIBICHHUSA, HWCIOJNb3YS BEIUYUHBIL:
HANPSHDKCHHOCTD 3JIEKTPUYECKOTO TMOJIS, MOTEHIMA AJIEKTPOCTATUYECKOTO
MOJIsl, Pa3HOCTh TOTEHIMANOB, JJEKTPOJABIIKYIIAS CHUJIA, WHIYKIUA
MarHUTHOT'O TIOJII, MarHUTHBIA TOTOK, cuia AMIiepa, MUHIYKTUBHOCTD,
AJIEKTPOJIBIKYIAsl CHJIa CAMOMHIYKIMM, SHEPrusi MAarHUTHOTO IIOJIS
IPOBOJIHUKA C TOKOM, PEJISATUBUCTCKUN HUMIIYJIbC, IIOJIHAs JHEprus,
SHEpPrusi IOKOsI CBOOOJHOW YaCTUIBl, SHEPrus M HUMIYJIbC (POTOHA,
MacCOBO€ YMCJIO U 3apsizi Apa, SHEPT UL CBSI3U SAPa;

OOBSICHATH  OCOOEHHOCTH  MPOTEKAHUS  (PU3NYECKUX  SBICHUIL:
9JIEKTPOMArHUTHAsI MHAYKLUS, CAMOMHAYKLUS, pe30HaHC, HHTephEpEeHLINs
BOJIH, Ju(pakuus, JAUCIEpPCHs, I[IOJHOE BHYTPEHHEE OTpaKEHHUE,
dotoanekTpuueckuii 3pdext (dhororddekr), ampda- m Oera-pacrabi
a1ep, raMMma-u3ilydyeHue sjaep, (U3N4YecKue NPUHIMIBI CIIEKTPATbHOIO
aHaiu3a U paboThI Jlazepa;

ONpENENATh HaIlpaBiI€HUE HWHAYKIMH MAarHUTHOI'O IIOJI IIPOBOJHHUKA C
TOKOM, cuiibl Amrnepa u cuisl JlopeHna;

CTPOUTH U300pakeHHe, CO3JaBaeMO€ TUIOCKUM 3€pKaJioM, TOHKON JIMH30M,
U PaCCUMUTHIBATh €TO XapaKTEPUCTHKHY;

OPUMEHATh OCHOBOIIOJAralOIINEe ACTPOHOMUYECKUE IOHATUS, TEOPUH M
3aKOHBl JUIA aHaliW3a U  OOBACHEHUS (PUIUYECKHX IPOIECCOB,
OPOUCXOJAIIMX B 3BE37aX, B 3BE3/JHBIX CUCTEMaX, B MEXIaJaKTHYECKOU
cpesie; NBUKEHHS HeOECHBIX TeJl, DBOJIIOIINM 3BE3/1 U BeeneHHoi;
IOPOBOJIUTh HCCJIENOBAaHME 3aBUCHUMOCTEH (U3MUECKUX BEJIMYHUH C
UCIIOJIb30BAaHUEM TMPSIMBIX HW3MEPEHHMH, IpPU HTOM KOHCTPYHPOBATH
YCTAaHOBKY, (PMKCUPOBATH PE3YJIbTATHI MMOJIYYEHHON 3aBUCUMOCTH



(¢u3nUecKUX BEJIMYMH B BHAE TIpaUKOB C Yy4e€TOM aOCONIOTHBIX
NOTPEITHOCTe  M3MEPEeHUU, JAenaTh  BBIBOJABI IO  pe3yibTaTram
MCCIICIOBAHUS;

MPOBOJUTH KOCBEHHBIE H3MEPEHHUS (PU3NYECKUX BEIUYHH, TMPH ITOM
BBIOMpATh ONTHUMAJbHBIA METOA W3MEPEHUS, OICHHBATh AOCONIOTHBIC H
OTHOCHUTEbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX N3MEPEHHUIA;
MPOBOJIUTH OMBITHI IO MPOBEPKE MPEATOKEHHOW TUIIOTE3bI: MIIaHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHATH3UPOBAThH
NOJyYeHHBIE PE3yabTaThl W JENaTh BBIBOJ O CTaTyce MPeaIOKEHHOM
THITOTE3BI;

OIKCHIBATh METOBI MOTYYCHHUS HAyYHBIX aCTPOHOMHYECKHUX 3HAHMIA;
coOroIaTh TIpaBMiia OE30MaCHOTO TPy/Aa MPHU MPOBEACHUN HCCIIETOBAHUIMA
B paMKax yd4eOHOTrO DJKCIepUMEHTa, NpaKTHKyMa H  ydeOHO-
MCCIIEJIOBATEIILCKOM M TPOEKTHOW JAESITEIbHOCTH C HCIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOMCTB U 1a00OPaTOPHOTO 000PYI0BaAHMS;

pemats pacdyeTHhIE 3aJaydl C SBHO 3aJaHHON W HESBHO 3a/IaHHOM
¢u3ndyeckold MOJAENBI0: HA OCHOBAHMM aHAlW3a YCIOBHS BHIOWPAThH
¢u3ndecKkue MOJeNr, OTBEYAroIue TpeOOBaHWIM 3aJadud, MPUMEHSITH
(GopMysbl, 3aKOHBI, 3aKOHOMEPHOCTH M HOCTYJaThl (U3UYECKUX TEOpUH
OpY  HCHOJNb30BAaHMM MaTeMAaTUYECKUX METOJOB pelIeHus  3ajad,
IPOBOJIUTH PACUCTHI HA OCHOBAaHMM MMEIOIIMXCS JAHHBIX, aHAIU3HPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METOJbl PELICHUS C YUETOM IOJIyYEHHBIX
pe3yJIbTATOB;

peliaTte KadeCTBEHHbIE 3ajaud, TpeOyrolue NPUMEHEHUs 3HaHUM U3
pa3HBIX pa3zenoB Kypca GU3MKH, a TAK)K€ MHTErPalluy 3HAHUN U3 JpYyrux
IPEIMETOB E€CTECTBEHHO-HAyYHOIO0 LMKJA: BbICTpaUBaTh JIOTUYECKYIO
LIEMOYKY PacCyKICHHUM ¢ OMOpoil Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBIICHUS,

UCTOJb30BaTh TEOPETUYECKUE 3HAHUS JUII OOBSICHEHUS OCHOBHBIX
OPUHIUIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOICTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

OPUBOAMTH TPUMEPHI BKJIAJa POCCHUICKUX U 3apyOEKHBIX YUCHBIX-
(¢U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHaAJIM3UPOBATh M OLICHUBATH MOCJEACTBUSA OBITOBOI M MPOU3BOICTBEHHOI
JESITeIbHOCTH 4YENIOBEKa, CBA3aHHOM C (PU3MYECKHMMH TMPOLIECCaMU, C
HO3UINNA 3KOJOTHYECKON 0€30MacHOCTH, MPECTABICHUI O palliOHATIEHOM
MPUPOJIOTIONB30BAaHIH, A TAKXKE PA3yMHOM HCIOJIB30BAaHUHU JOCTHKCHHIM



HAYKA © TEXHOJIOTUM U JAIBHEUIIEro pa3BUTHUS YEJIOBEYECKOTO
o0111ecTBa;

MPUMEHATh Pa3IMYHbIe CHOCOOBI pabOThl ¢ MHpOpMaLUend (PU3NYECKOTro
COJIEp)KaHMsI C  HCIOJIb30BAHUEM COBPEMEHHBIX HHGOPMAIMOHHBIX
TEXHOJIOTUH, MPU ATOM HCIIOIH30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKa, MepepadOTKu W TPEeAbSIBICHUS Y4eOHOU W
HAYyYHO-TIOMYJISIPHOW MHGOpPMAIIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uH(OpMalMK, TOJYYCHHOM W3 PA3IUYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAJTU3UPOBAaTh  MOJy4aeMylo  HH(OpMalMioo W OICHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOIIUXCS 3HAHWN, TaK U HA OCHOBE
aHaJu3a UCTOYHUKA WH(pOopMaIINY;

IPOSIBIISTH OpraHU3alMOHHBIE u MO3HaBaTEJILHBIE YMEHUS
CaMOCTOSITEJILHOTO ~ MPUOOpPETEHUsT HOBBIX 3HAHMK B  Tpolecce
BBITIOJIHCHUS POCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIIE C HCIOJHEHUEM Pa3IUYHBIX COIMAIBHBIX POJIEH,
IJIAHUPOBATh PAOOTY T'PYIIBI, PAIMOHATIBHO PACTIPENCIATh JCSITEIHbHOCTh
B HECTAHJAPTHBIX CUTYaAlUsIX, aJICKBAaTHO OILICHWBATh BKJIAJ KaXKJOTO U3
YYaCTHUKOB IPYMIBI B PEIICHUE PacCMaTPUBAEMOM TPOOIEMBI;

IPOSIBJISATh MOTUBAIIMIO K OyAyIIe nMpodhecCHOHAIBHON JIeITeIbHOCTH T10
CIIEUATTBHOCTAM (hU3UKO-TEXHUUYECKOTO TTPOQHIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
KosmmuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
Konrpoasubie | Ilpakrnueckue
n/n NPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbl
pecypchbl
Pasnea 1. HAYUHBIA METO/I IIO3HAHUA TPUPO/IbI
11 Hay4Hslii MeTO MO3HAHMS IPUPOIBI 6
Hroro mo paznery 6
Paznen 2. MEXAHUKA
2.1 Kunematnka 10 1
2.2 JnHamuka 10
2.3 Craruka TBEpAOTO Tena 5
24 3aKOHBI COXpAHEHUS B MEXaHUKE 10
Hroro no pazneny 35
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOIUHAMHUKA
3.1 OCHOBBI MOJIEKYJIIPHOKMHETHYECKOM TEOpUn 15
3.2 TepmoauHamuka. TeroBple MalTUHBI 20
33 Arperartnble cocTosiHuUs BelecTBa. da3oBbie 1 1
TIePeX0/Ibl
Hroro no pazneny 49
Pazgen 4. QJIEKTPOAUHAMUKA
4.1 DNEKTPUUECKOE TT0JIE 24 1
4.2 I1oCTOSAHHBIM NIEKTPUUECKUI TOK 24 1




4.3 Toku B pa3nuuHbIX cpeaax 6
Hroro no pazneny 54
Paznen 5. PUSUNUYECKUN IPAKTUKYM
5.1 ®u3nyecKuil IPaKTUKYM 16 16
Wroro mo paznery 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16




11 KJIIACC

KosnuuyectBo yacos DJIeKTPOHHBbIE
HaumeHnoBanue pa3iesioB M TeM uudposbie
Ne i/ P Konrpoabsubie | Ilpakruyeckue (1upp )
NPOrpamMMblI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Pazgen 1. QJIEKTPOAUHAMUKA
11 MaruuTHOE€ 1osie 14
12 DneKTpOMarHUTHAsI UHIYKIIHS 13 1
Hroro mo pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHBI
2.1 Mexannueckue KojaeOaHus 10
2.2 DneKTpOMarHuTHBIEC KOJIeOaHHs 15
53 MexaHUYecKHe U AIEKTPOMarHuTHbIE 10 1
BOJIHBI
2.4 Ontuka 25 1
Hroro no pazneny 60

Pazgen 3. OCHOBBI CIIEHHMAJIbHOM TEOPUUA OTHOCUTEJBbHOCTH

3.1 OcHoBrl CTO 5 1
Uroro no pazneny 5
Pa3nen 4. KBAHTOBAS ®PU3UKA

4.1 KopryckynsipHO-BOJIHOBOH [JyaJIu3M 15

4.2 dusuka atoma 5

43 ®du3rka aTOMHOTO Spa ¥ AJIEeMEHTaPHBIX 5

YaCTHII




Hroro no pazaeny

25

Paznen 5. JIEMEHTBI ACTPOHOMHUU U ACTPO®PU3UNKHU

5.1 DeMeHTHl aCTPOHOMUH U acTPOPU3UKU 12
Hroro no pazneny 12
Pa3aen 6. PUSHUECKHN TPAKTUKYM
6.1 Ou3nyecKuil IpaKTUKyM 16 16
Wroro mo paznery 16
Pazgen 7. OBOBIIAIOIEE IOBTOPEHUE
CucremaTtu3zanus 1 060011eH1e
71 MPEMETHOTO COJICPKAHUS U OITBITa 15
' NeSTeTbHOCTH, TPHOOPETEHHOTO MPH
n3ydeHuu kypca pusuku 10 — 11 kmaccos
Hroro no pazneny 15
PeszepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16







IHOYPOYHOE INTAHUPOBAHHUE

10 KUIIACC
KosmuecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uu(ppoBbIe
n/n Tema ypoka Bceero Kontpoaeubie | Ipaktuteckue u3ydyeHusi = odOpa3oBarTesbHbIE
padoThI padoTbl pecypens
1 ®usznka — pyHaaMeHTaIbHas HayKa O 1
MIPUPOJIE
2 Hayunb1ii MeTO1 MO3HAHUS] K METOIbI 1
nccaenoBaHus GU3NIECKUX SBICHUI
DKCIIEpUMEHT U TEOpHUs B Mpouecce
3 Mo3HaHMs NMpUpoIsl. Habmonenne u 1
IKCIIEPUMEHT B (hU3HKE
4 CriocoOb1 n3MepeHust GU3NIECKUX BEITMIUH 1
AGCOIOTHAS M OTHOCUTEIIbHAS
5 MOTPEITHOCTH U3MEPEHUI (PHU3UIESCKIX 1
BEJTMYUH
MopenupoBanue B pusuke. Poiabs u mecto
5 ¢u3uku B GOpMUPOBAHUU COBPEMEHHOM 1
HayYHOU KapTHUHBI MUPA, B IPAKTUYECKOM
JeSITeNbHOCTH JIFOJIeH
Mexanuyeckoe nBuxeHue. Cucrema
7 oTcueTa. OTHOCUTENBHOCTh MEXaHUYECKOTO 1
nsuxkenus. [Ipsmast u oOpatHas 3agaun
MEXaHUKHU
8 Paguyc-BekTop MaTepualbHOM TOUKH, €T0 1

MMPOCKIHU HAa OCHU KOOpJAUHAT. TpaeKTOpI/IH.




[Tepemenienue. Ckopoctb. X mpoekiuu Ha
OCH KOOPJIMHAT

PaBHOMEpPHOE IPAMOIMHENHOE JBUKEHUE.
I'paduaeckoe onucanue paBHOMEPHOTO
MPSIMOJIMHENHOTO JBUKEHUS

10

CrnosxeHue nepeMenieHuil 1 CKopocTen.
Pemrenne 3anau

11

HepaBnoMepHoe nBmxeHrne. MraoBeHHast
CKOpOCTh. Yckopenue. [IpsamoimHeitnoe
ABHUXXCHUC C TOCTOSIHHBIM YCKOPCHHUEM

12

I'padmueckoe onrcanue NpsIMOIMHEHHOTO
JBUKEHUSI C TOCTOSIHHBIM YCKOPEHUEM

13

CBoboaHoOe maieHre. Y CKopeHue
cBOOOHOTO IMaJeHHs. 3aBHCUMOCTE
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHH U UX Tpaduku

14

JIBuxkeHue Tena, OpOIIeHHOTO MO/ YIJIOM K
TOPU30HTY

15

Kpuonuneiinoe neuxenue. J[Bi>xeHue no
OKPYXHOCTH. YTJIOBas U JUHEHHAas
ckopocTb. [lepuos u yacTora.
LleHTpOCTpEMHUTEILHOE U ITOJTHOE
YCKOpEHHE

16

KonTtponsHas padota mo teme
"Knuuematuka"

17

[Iepsriit 3axk0H HerotoHa. MHepumanbHbie
cucteMsbl otcuera. [TpuHmn
OTHOCHUTEJIBHOCTH | anunes.




HeunepunanpHble cucTeMbl OTCUETA

Cuna. PaBHozelicTByo1as cuia. Bropoit

18 3akoH HeroTona. Macca

19 B3aumoperictBue tein. Tperniil 3akoH
Herorona

20 [MpuHIMN cymepro3uiuu cuil. Pemenne
3a/1a4y Ha MpUMeHeHue 3akoHoB HproToHa
3aKO0H BCEMUPHOIO TATOTEHUSI.

21 DKBUBAJICHTHOCTh T'PAaBUTAIIMOHHOM 1
MHEPTHOMN MaccChl

29 Cuna TSDKeCTH M YCKOPEHHE CBOOOTHOTO
TaJICHUS
JIBukeHre HeOeCHBIX TeN U UX

23 HMCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUYECKasi CKOpocTh. 3akoHbl Kemepa

24 Cuna ympyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupoaa u BUsbl cuil

25 TpeHus. J{BUKeHUE B KUJIKOCTH U ra3e C
Y4€TOM CHJIBI COTIPOTHUBIICHUS CPEJIBI

%6 Hasnenue. ['unpocratudyeckoe 1aBicHHE.
Cuna Apxumena
AGCOTIOTHO TBEPAOE TEJO.

27 [MoctynaTensHOE U BpaIIaTeIbHOES
JIBUKEHHE TBEP/IOTO Tela

08 MOMEHT CHIIbI OTHOCUTEILHO OCH
Bpamienus. [Tnedo cumbl

29 CrnosxeHue cuJl, MPUI0KEHHBIX K TBEPIOMY

teny. LleHTp TsxecT Tena. YcinoBus




paBHOBECHS TBEPAOTO Tena. Buabl
paBHOBECUS

30

Pemenne 3agau

31

KonTponeHas pabora o teme "JIlnHamuka.
Craruka TBepaoro tena'

32

NMnynbc MaTepuanbHOM TOUYKH, CUCTEMBI
MaTepuaibHbIX To4ek. LlenTp macc
CUCTEMBI MaTEpHUAIIBHBIX TOUEK. Teopema o
JBHKEHUH LIEHTPa Macc

33

NmMmynbe cuibl M I3BMEHEHUE UMITYIIbCA
Tesa. 3aKOH COXPaHECHUsI UMITYIIhCa.
PeakTnBHOE OBIKEHNE

34

MoMeHT umMnyibca MaTepUaIbHOU TOUKH.
[IpencraBienue o COXpaHEHU MOMEHTA
HMITYJIbCa B LEHTPAIbHBIX MOJISIX

35

Pemrenue 3amau

36

PaGota cuiibl Ha MaJloM U Ha KOHEYHOM
nepemeneHuu. ['padpuueckoe
rpe/icTaBiIeHre padOThl CUITbl. MOIIIHOCTh
CHJIBI

37

Kunernueckas sneprusi. Teopema 00
W3MEHEHUH KMHETUYECKOU SHEPTUU
MaTepHanbHON TOUKH

38

IloTeHumanbHbIe 1 HENOTECHITUAIbHBIS
cunsl. [loTennnanpHas OHEPTIH-. BTOpaSI
KOCMHYECKast CKOPOCTb

39

TpeTLH KOCMHUYCCKasA CKOPOCTb. CBs3b
paGOTLI HCIMMOTCHLMAJIbHBIX CUJI C




M3MEHEHUEM MEXaHUYECKOU DHEPTUU
CUCTEMBI Te€J1. 3aKOH COXpPaHEHHUS
MEXaHUYECKOHN SHEPrUn

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

40 VYpaBuenue bepuymum s uneaabHON
KHUJIKOCTH

41 KonTpomnsHas pabota o treme "3akoHbI
COXPAaHEHHUS B MEXaHHKe"
Pa3BuTHre npenacraBieHuii 0 Ipupoie

42 teroTel. OcHOBHBIE os1okeHus MKT.
Hudody3us. bpoyHoBckoe ABuxeHne
CrpoeHue ra3000pa3HbIX, JKUIKUX U

43 TBEPJBIX TeJ. XapaKTep ABUKEHUS U
B3aMMO/ICHCTBUS YaCTHUI] BEIIeCTBA
Macca u pa3mepsl MOJIEKYJ (aTOMOB).

44 KonunuectBo Bemecta. [loctosiHHas
ABorajipo

45 Temnepartypa. TennoBoe paBHOBECHE.
IlIxama Ienbcus

46 Pemtenue 3amau

47 Wneanpublii ra3. 'a3oBble 3aKOHEI

48 VYpaBuenue MenaeneeBa-Kianeiipona.
Pemenue 3amau

49 AbGcomoTHas Temneparypa. 3akoH
JameToHa

50 N3omponeccel B UACAIBHOM rase ¢
MOCTOSTHHBIM KOJIMYE€CTBOM BEIIECTBA

51 I'paduueckoe npenacraBieHue




M30IIPOIIECCOB: U30TEPMa, H30X0Pa,
n3o06apa

52

OcnoBHoe ypaBuenue MKT

53

Pemenne 3agau

54

CBsI3b a0COIOTHOM TeMIIEpaTypHhI
TEPMOIMHAMHYECKON CUCTEMBI CO CpeIHEN
KMHETUYECKOM SHEPTUEMN IOCTYNATEILHOTO
TEIJIOBOTO JIBUYKEHUS €€ YaCTHI]

55

O000I1IIEHNE U CUCTEMATHA3AIINS 3HAHU 110
teMe "OcuoBslt MKT"

56

KonTtponbHas paborta o reme "OCHOBBI
MKT"

57

TepMoauHamuyeckas cucrema. 3ajaHue
BHEIIHUX ycnoBui jyist TJI cuctemsl.
Brenrane u BHYTpeHHHE TapamMeTphI.
[Tapametpsr T/l cuctembl Kak cpeaHue
3HAYE€HUs BEJIMYMH, OIMCHIBAOIINX €€ Ha
MHKPOCKOTTMYECKOM YPOBHE

58

HyneBoe Hauano TepMOAMHAMUKH.
CamonpousBosbHas penakcauus T /1
CUCTEMBI K TEIJIIOBOMY PABHOBECHUIO

59

Mozenpb uaeaabpHOro rasa B
TEPMOJIMHAMUKE. Y CJIOBUS TPUMEHUMOCTH
3TOU MOJEIIN

60

Ypasuenune Meneneesa-Knaneiipona n
BBIpaKCHUE JJI1 BHYTPEHHEN SHEPrUuu

61

BripaskeHue [u1si BHyTpEHHEN S3HEPTUH
OJIHOATOMHOTO MJICAJIbHOT'O Ta3a.




KBa3ucraTiueckue U HeCTaTHUECKHUE
MPOLIECCHI

62

OneMeHTapHas paboTa B TEpPMOIMHAMUKE.
Brraucnenue paboTsl o rpaduKy nporecca
Ha pV-nuarpamme

63

Tennonepenada kak crnoco® U3MEHEHUs
BHyTpeHHeil sHeprun T/ cuctemsl 6e3
COBEPUICHUS padOTHI

64

KouBek1us, TennonpoBoIHOCTb,
U3IIy4eHHe

65

KoanuecTBo TemioThl. TemioéMKoCTh Teaa.
VY aenbHas U MOJISIpHAsS TETIOEMKOCTH
BeIlleCTBa. Y IeTbHas TETUIOTA CTOPAHUS
TOILJIMBA

66

Pacuet kosnmmuecTBa TEMIOTH IPU
TeIuIonepeaaye

67

[Tonsatue 06 aquabaTHOM IIpoILIEeCCe.
[TepBrlil 3aKOH TEPMOAMHAMUKHU

68

KonudecTBo TemioTel U paboTa Kak Mepbl
W3MEHEHUs BHyTpeHHel s3Hepruu T/
CUCTEMBI

69

BTtopoii 3aK0oH TepMOIMHAMUKY IS
PaBHOBECHBIX M HEPABHOBECHBIX
nporieccoB. HeoOpaTuMocTh MpUPOTHBIX
MPOLIECCOB

70

HpI/IHHI/IHH JIENCTBUS TEIUIOBBIX MAIIIHH.

KIIJ

71

MaxkcumanbHoe 3HaueHue KIT. ukn




Kapno

72

Pemenue 3agau

73

DKOJOTUYECKHUE aCIIEKTHI UCIIOJIE30BAHUS
TEIUIOBBIX ABUTATEJIEN. TerioBoe
3arpsi3HEHUE OKPYKAOIIEH CpeIbl

74

Pemenne 3agau

75

O00011IeHne 1 cUCTEMATH3AINS 3HAHUI 110
teme "Tepmonunamuka. TemnaoBbie
MaIIHe!"

76

KoutponsHas pabora o teme
"Tepmoannamuka. TenaoBbie MaIuHb"

77

[TapooOpazoBanre 1 KOHACHCAIIHS.
Hcnapenue u kunenue. Y ieapHas TEIoTa
mapooOpazoBaHus

78

Hacrprmennsie u HCHACBIIICHHBIC ITapbI.
KadgecTBeHHAs 3aBHCHMOCTD IIJIOTHOCTH U
JAaBJICHUA HACBIICHHOT'O Iapa OT
TEMIIEPATYPhI, UX HE3ABUCUMOCTD OT
00BEMa HACBIIICHHOI'O I1apa. 3aBHCHUMOCTH
TEMIICPATYpPhI KUIICHHUA OT JaBJICHU B
KHNIAKOCTH

79

BrnaxnocTb Bo3yxa. AGcomtoTHas U
OTHOCHTEIbHAS BIIAXKHOCTD

80

Pemenne 3agau

81

TBeépnoe teno. Kpucrammueckue u
amopdHble Tena. AHU30TPONHUS CBOICTB
KpHUCTAJUIOB

82

IInaBneHue u KpucTtajlim3anus. Y nenpHas




TertoTa rmiasnenus. Cyonumanms

83

Hedopmaruu TBEpaOTO Tena. Pactshkenue
u cxarue. Casur. Moayns FOnra. [penen

yIpyrux aehopMariuii

84

TermoBoe paclimpeHne KUIAKOCTEN U
TBépI[I)IX TCII. AHFapMOHI/I3M TCIIJIOBBIX
KoJIeOaHUI YacTHUIl BEIIeCTBA

85

[IpeoGpa3oBanue 3Heprun B (ha30BBIX
nepexosax

86

VYpaBHEHHE TETUIOBOTO OasiaHca

87

Pemenue 3amau

88

[ToBepxHocTHOE HaTskeHUE. Kanumnsipabie
aBJeHus. J{aBieHue moj MCKpUBJICHHON
MOBEPXHOCTHIO KUJAKOCTH. Dopmynia
Jlamnaca

89

O0001IeHne 1 cucTEMaTU3ALNS 3HAHUI 110
TeMme "ArperaTHble COCTOSIHHS BEILIECTBA.
®dazoBbIe Iepexoabl"

90

KonTtponbHas padbora 1o Teme "ArperaTHbie
cocTosiHus BemecTBa. Pa3oBbie Mepexo bl

91

DIIeKTpU3aIus TeJl U €€ MPOSBICHUS.
DnekTpudeckuil 3apsa. /IBa Buaa
ANEKTPUIECKUX 3apsoB. [IpoBoaHMKH,
JURJIEKTPUKH U TTOJTYTIPOBOAHUKHI

92

DneMeHTapHBIN JIEKTPUYECKUN 3apsl.
3aKOH COXpaHEHUs AIIEKTPUUECKOIO 3apsiia

93

B3aumonerictBue 3apsaoB. Toueunslie
3apsasl. 3akoH Kynona




94

Pemenne 3agau

95

Dnekrpuyeckoe noJje. Ero neficteue Ha
INEKTPUUECKUE 3aPS/IbI

96

Hanpsk€HHOCTB 3IEKTPUYECKOTO TOJIS.
[TpoOGubIii 3apsia. JInaE HATPSKEHHOCTH
aneKkTpudeckoro nois. OqHOPOIHOE
ANEKTPUYECKOE T0JIe

97

[ToTeHIMaTBEHOCTH IMEKTPOCTATUUECKOTO
nous. Pa3HOCTh MOTEHIIMAJIOB U
HaIpsDKEHUE

98

[TorenumansHast 3HEPTUs 3apsaa B
aNEeKTpocTaTuueckoM noJie. [lotennman
3JIEKTPOCTATUYECKOTO TOJIA

99

CBs3b HANPSHKECHHOCTH MOJIS U PA3HOCTH
MOTEHIIMAJIOB JIS AIEKTPOCTATUYECKOTO
0TSt

100

[TpuHIUI CYyNIEPIIO3UTTNN STEKTPUICCKUX
nojei

101

Pemrenue 3amau

102

[Tone Toueunoro 3apsiaa. [Tone paBHOMEpHO
3apsKEHHOU chepbl

103

I[Tosie paBHOMEPHO 3apsKEHHOTO 110 00bEMY
mrapa. Ilojie paBHOMEPHO 3apsKCHHOM
OECKOHEUYHOH IIIOCKOCTH

104

HpOBO,[[HI/IKI/I B JJICKTPOCTATHYCCKOM II0JIC.
YciaoBue paBHOBECHS 3apsA 0B

105

I[I/IBJ'ICKTpI/IKI/I U INOJIYTPOBOJIHUKH B
QJICKTPOCTATUYCCKOM II0JIC




Konpencarop. DnekrpoeMKocTb

106 KOHJICHCATOPA. DIEKTPOEMKOCTD IJIOCKOTO
KOH/JIeHCaTopa

107 [TapannenbHoe coelMHEHNE KOHAEHCATOPOB

108 [TocnenoBarenbHOE COEAUHEHHNE
KOHJICHCATOPOB

109 DHeprus 3apsHKEHHOTO0 KOHJIeHcaTopa

110 Pemenue 3amau

111 JIBrKEeHME 3apsKEHHON YaCTHUIIbI B
OJTHOPOJTHOM 3JICKTPHUYECKOM TI0JIe

112 Pemrenue 3amau

113 O000111eH1E U CHCTEMATH3ALIMS 3HAHUI 110
Teme "DnekTpuueckoe mnoie"

114 KonTtponpHas pabora 1o reme
"Onexkrpuueckoe noie"
Cuina toka. [TocTosiHHBIN TOK. Y Ca0BUS

115 CYIIIECTBOBAHUS IOCTOSTHHOTO
AIEKTPUYECKOTO TOKa

116 Hcrounuku Toka. Hanpsoxkenne n 3J1C

117 3akon OMa Juid ydacTKa Lenu.
DNEeKTPUIECKOE COMPOTUBIICHUE
3aBUCHUMOCTb COIIPOTUBIICHUS OTHOPOJHOTO

118 MIPOBOJIHMKA OT €r0 JJUHBI U IIOIIaIN
MOTIEPEYHOTO CEYCHHUS

119 Y aenpHOE CONPOTHUBIIEHUE BEIIECTBA.
Pemenue 3anau

120 [TocnenoBarensHOE, TapauieaIbHOE,

CMCHIAHHOC COCAUHCHHUEC ITPOBOJIHUKOB




Pacu€r pa3BeTBICHHBIX AIEKTPUUECKUX

121 . 1
nenei. [IpaBuna Kupxroda

122 Pemrenue 3amau 1

123 Pabora 3nekTprueckoro Toka. 3aKoH 1
Hxoyna —Jlenna

124 Pemrenue 3amau 1
MOIIHOCTB ANEKTPUUECKOTO TOKA.

125 TemnmoBast MOIIHOCTb, BEIEIsIEMast Ha 1
pesucrope

126 Pemienne 3agau 1

127 3/1C u BHYTpEHHEE CONTPOTUBIIEHUE 1
WCTOYHHKA TOKA

128 3akon Oma jy1st TOJTHOM (3aMKHYTOM ) 1
AIEKTPUYECKOU LTI

129 Pemrenue 3amau 1

130 MOIIHOCTh HCTOYHUKA TOKA 1

131 KopoTkoe 3ambikanmne 1

132 KonneHncarop B 1enu NoCTOSTHHOTO TOKa 1

133 Pemtenue 3amau 1

134 Permrenue 3amay o Teme "IlocToaHHBIN 1
3JIEKTPUYECKUN TOK"

135 Permrenue 3amay mo Teme "IlocToAHHBIN 1
ANEKTPUUECKUH TOK"

136 Pemenue 3aga4 mo reMe "IlocTosTHHBII 1
ANEKTPUUECKUH TOK"

137 O06001Ienre 1 cucTeEMaTU3aIMs 3SHAHUH 110 1

teme "[1oCTOSHHBIN 27eKTpUUECKUI TOK"




138

KonTtponsHas pabora o teme
"[1oCTOSIHHBIH AJIEKTPUYECKHM TOK"

139

DneKTpuyecKas MpoBOJUMOCTb Pa3IMUHbIX
BEILECTB. DJIEKTPUUECKUN TOK B MeTajllax.
CBepXI1poBOIMMOCTh

140

DneKTpUUECKUil TOK B pacTBOpax U
pacrmiaBax 3J1eKTpoJInToB. 3akoHbl Dapazest
JUTSL DIIEKTPOJIN3a

141

DNeKTpUYeCKuid TOK B ra3ax. [[nazma

142

DIIEKTPUYECKHAN TOK B BAKyyMe.
Baxyymubie npuOopbl

143

DIEKTPUYECKHUN TOK B TOJTYITPOBOTHUKAX

144

[osrynpoBoJHUKOBBIE TTPUOOPHI

145

DU3NYECKUH TPAKTUKYM 10 TEME
"M3mepeHue cuiibl TOKa U HANpSKEHUS B
L[ENU TIOCTOSTHHOTO TOKA MPY MOMOIIIH
AQHAJIOTOBBIX U IM(PPOBBIX U3MEPUTEIBLHBIX
puOopoB" min "3HaKOMCTBO ¢ ITU(POBOI
naboparopuei no ¢puzuke. [Ipumepsl
u3MepeHus: (GU3NYECKUX BETUYUH MIPH
MTOMOIIY KOMITBIOTEPHBIX TAaTYUKOB"

146

Ou3nyecKuil MPakTUKYM I10 TeEME
"N3y4yeHrie HEpaBHOMEPHOTO JIBUYKEHUS C
LETIBIO OINPEAENIEHUS] MTHOBEHHOM
ckopoctu"

147

Du3n4ecKuil MPAKTUKYM I10 TEME
"N3mepeHune yCKOpEeHHUs IpU
MIPSIMOJIMHENHOM PaBHOYCKOPEHHOM




JIBMOKEHUU 10 HAKJIOHHOM INTIOCKOCTH" WIIH
"UccnenoBanue 3aBUCUMOCTH ITYTH OT
BpEMEHHU TPU PAaBHOYCKOPEHHOM
nBIOKeHNH"

148

Pu3N4EeCKU IPAKTUKYM 110 TEME
"U3mepenue yckopeHus: CBOOOTHOTO
nageHus" uin "V3yuenue qBUKEHUS Tea,
OpOIIEHHOT0 TOPU30HTAILHO"

149

@u3NYEeCKU IPAKTUKYM 110 TEME
"N3ydyeHue IBH>KEHUA TeJla 10 OKPYKHOCTH
C ITOCTOSIHHOM ITO MOJYJIFO CKOPOCTBIO" WIIH
"HccnenoBanue 3aBUCUMOCTH MEPUOJIA
oOpallleHHs KOHUYECKOT0 MasiTHUKA OT €ro
napaMeTpoB"

150

DU3NYECKUH TPAKTUKYM 10 TEME
"M3mepeHune paBHOJAEHCTBYIONIEH CHIIbI
IIpH IBIKEHUU OpycKa M0 HAKIOHHOM
mwrockocTu" win "[IpoBepka runotessl o
HE3aBHCHUMOCTHU BPEMEHH JIBH)KEHUS OpycKa
10 HAKJIOHHOM TJIOCKOCTH Ha 33aJJaHHOE
paccTosiHUE OT €r0 Macchl"

151

Ou3nyecKuil MPaKTUKyM 10 TEME
"UccneqoBanue 3aBUCUMOCTH CUJI
YIPYrOCTH, BOSHUKAIOIINX B MPYKUHE U
pe3uHOBOM 00pasie, OT ux Jepopmanun’
nnu "M3yueHne IBUKEHUSI CUCTEMBI Te,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOMN Yepe3
JIETKHH OJ10K"

152

Pu3N4EeCKUN MPAKTUKYM I10 TEME




"N3mepenne kodpuuneHTa TpeHus 1o
BEJIMYUHE YIIIOBOTO KOA(PPHIIHEHTA
3aBucumoctu Frp(N)" wiu "VccnenoBanue
JBYKEHUS OpycKa 10 HaKJIOHHOM
TUTOCKOCTH C TEPEMEHHBIM KO3 PuiimeHToOM
Tpenus" unu "VM3yueHue 1BUKEHUS Tpy3a
Ha Bally ¢ TpeHuem"

@u3NYEeCKU PAKTUKYM I10 TEME
"UccnenoBanue ycioBUi paBHOBECHS
TBEP/IOTO TeJa, UMEIOILEro OCh BpalieHus"
153 nin "KoHCcTpynpoBaHue KPOHIITEHHOB U
pacuer cui ynpyroctu" wnu "M3yuenue
YCTOWYMBOCTH TBEPJIOTO Te€Ja, UMEIOIIETO
IJIOIIAb OTIOPHI"

DU3NYECKUH MPAKTUKYM T10 TEME
"MU3mepeHue nMmysbca Tesa mno
TOpMO3HOMY yTH" WK "M3MepeHue cuibl
TATH, CKOPOCTU MOJIENIN JIEKTPOMOOIIS U
MOIIHOCTH cuiibl TATK" nimn "CpaBHEHUE
W3MEHEHHUS UMITYJIbCa TeJla C UMITYJIbCOM
cunel" win "HUccrnenoBanue coxpaHeHUs
HMITYJIbCa IPU YIIPYTOM B3auMoAencTBuun"
uinu "M3MepeHre KHHETUYECKOU SHEPrun

154

Te€Ja 0 TOPMO3HOMY ITyTH"

Pu3N4eCKU PAKTUKYM I10 TEME
"N3y4ueHne n30TepMUYECKOTO MpoIiecca
155 (pexOMeHIOBAHO UCIOJIb30BAHNE
uudpoBoii nadopatopun)" wim "M3ydenue
n3oxopHoro nporecca’ ninm "N3yuenune




n3o0apHoro mporecca" unm "[IpoBepka
ypaBHEHUsI COCTOSTHUS"

156

PuU3NYECKUH PAKTUKYM I10 TEME
"N3mepenue yenbHON TEMI0EMKOCTH " U
"UccnenoBanue mpoiiecca OCThIBaHUS
BemecTBa" win "Mccnenosanue
aaunabatHoro npouecca” uian "M3yuenue
B3aMMOCBSI3U YHEPTUU MEXMOJIEKYISIPHOTO
B3aMMO/ICHCTBUS U TEMIIEPATYPHl KUTICHHS
JKUIKocTen"

157

Pu3NYECKUi MPAKTUKYM 10 TEME
"N3yueHne 3akOHOMEPHOCTEN HCITapEHUS
xuakocren" wim "M3Mmepenne ynenpHOU
TEIUIOTHI IJ1aBJIeHUs Jbaa" unu "M3ydenue
CBOMCTB HACBHIIIEHHBIX MApPOB' WU
"U3mepenune abCOMOTHON BIAXXKHOCTH
BO3/1yXa U OLIEHKa MaccChl [1apoB B
nomenieHun". Usmepenue ko dummenrta

IIOBEPXHOCTHOI'O HATSXKCHUA

158

DU3NYECKUH TPAKTUKYM TI0 TEME
"HabmtoieHue npeBpalieHus SHepruu
3apsHKEHHOTO KOHAEHCATOPa B SHEPTHIO
n3iny4yeHus ceeroaunona" i "M3yuenue
MIPOTEKAaHUsI TOKA B IIEMH, COAepKaleit
koHJeHcarop" win "Pacnipenenenue
Pa3HOCTH NOTEHIMAJIOB (HANPSHKEHUs ) TIPU
MIOCJIENOBATEILHOM COCIMHEHUN
KOHJIEHCAaTOpoB"

159

Du3N4eCKUi MPAKTUKYM I10 TEME




"WccnenoBaHue CMEIIAHHOTO COCIUHCHUS
pesuctopoB" unu "U3mepeHue yneabHOro
CONPOTUBIIEHUS IPOBOJAHUKOB'" WK
"WccnemoBaHye 3aBUCHMOCTH CUJIbI TOKA OT
HaIpPsDKEHUS [T JTaMITbl HaKaJIMBaHusA"

160

®u3n4ecKuil MPaKTUKYM 110 TEME
"Habmntonenue snexkrponuza’ uim
"N3mepenue 3apsija 0THOBAJIEHTHOrO HOHA"
niu "HccrnenoBanue 3aBUCUMOCTH
CONPOTHBIIEHUSI TEPMOPE3UCTOPA OT
TeMIiepaTypbl” wiM "CHSITHE BOJIBT-
aMIIEpHOM XapaKTEPUCTUKU Auoaa"

161

PeseprubIit ypok. O6001eHNE 1
cUCTeMaTH3allus 3HaHUH 10 TeMe
"Kunemartnka"

162

Peseprubiit ypok. O6001menne n
cUCTeMaTH3allus 3HaHUH 10 TeMe
" JlmHamuka"

163

PesepBubIit ypok. O0001ICHNE 1
cucTeMaru3anys 3Hauui no reme "CraTuka
TBEpAOro Tema"

164

PesepBHriit ypok. O600611eH1E U
CHUCTEMATHU3alHA 3HaHUH 110 TeMe "3aKOHEBI
COXpaHEHUs B MeXaHUKe"

165

PesepBHriit ypok. O600611eHNE U
cucreMatu3anys 3Hanui no reMe "OCHOBEI
MOJIEKYJIIPHO-KMHETHYECKOM Teopun”

166

PesepBHrlit ypok. O600IIeHNE U
cucTeMaTH3aIlus 3HAaHUH TI0 TeMe




"Tepmoaunamuka. TenioBble MallIiHbL"

167

PesepBHelii ypok. O600mIeHNE 1
crCcTeMaTH3alHs 3HAHUH 110 TEMe
"ArperaTHble COCTOSIHUS BELLIECTBA.
da30BbI€ nepexoipl"

168

PesepBubrit ypok. O60011eHNE 1
CUucreMatu3anus 3HAHMUH II0 TEME
"JnexTpuueckoe mose"

169

PesepBubIit ypok. O60011eHNE U
cUCTeMaTH3allus 3HaHUH 10 TeMe
"[TocTOSAHHBIN 3NEKTPUIECKUH TOK"

170

PeseprubIit ypok. O600menne n
cucTeMaTu3anys 3HaHuu mo TeMme "TokH B
pa3IM4HBIX cpenax"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16




11 KJIIACC

Ne
n/u

Tema ypoka

KoaunuecTBo yacos

Bcero

KoHnTtpoabHbie
padoThl

IIpakTHuyeckue
padoThI

Jara
HU3y4YeHHus

DJIeKTPOHHBbIE
uu(ppoBbIe
o0pa3oBare/ibHbIE

pecypcsl

B3aI/IMOI[CI\/JICTBI/I€ IIOCTOSAHHBIX MAariHuToB U
MIPOBOIHUKOB C TOKOM. MaruutHoe moJie.
I'unoreza Amnepa

Bexrop marautHON mHAyKuuu. [IpuHmn
CyNEPHO3UIMY MAarHUTHBIX TToJIei. JInnun
MAarHATHON UHAYKIIHH

MarsuTHO€ 1MoJjie TPOBOIHUKA C TOKOM.
OnbIT OpcTena

Cuna Ammnepa, €€ HanpaBJICHHE U MOJTYJIb

Pemrenue 3amau

[Ipumenenue 3akoHa Ammepa.
DNeKTpOU3MEPUTENbHBIE TPUOOPHI

Cuna Jlopenua, e¢ HarpaBIeHUE U MOYJIb.
JIBukeHue 3apsyKEHHON YacTUIIBI B
OJIHOPOJHOM MarHUTHOM II0JIe

Pemenue 3agau

PaboTa cuitb JIopennia

10

Pemenue 3agau

11

MarsuTHO€ II0JI€ B BEIIECTBE.
(DeppOMaFHCTI/IKI/I, nmapa- 1 JuaMaraieTukKnu

12

OcHoBHBIE CBOCTBA (hepPOMArHETHKOB.
[Tpumenenue hpeppoMarHeTHKOB




13

Pemrenue 3agaud mo reme "MaruutHoe mose"

14 Pemenune 3ama4d no reMe "MaraurHoe moJie"

15 SIBneHue 3EeKTPOMArHUTHOM MHIYKIIUH.
[ToTok BeKkTOpa MarHUTHOM MHIYKLIMHA

16 OAC uHayKIMH

17 3aKOH 3JEKTPOMArHUTHOM HHIYKIIUU
®dapanes

18 Buxpeoe anexkrpuueckoe nosie. Toku Oyko

19 OJ1C uHAYKINY B ABUKYITAXCS
MTPOBOTHUKAX

20 Pemrenue 3amau

21 [TpaBuio Jlenma

29 NuayktuBHOCTH. KaTyiika HHAYKTUBHOCTH
B 1[ENH ITOCTOSTHHOI'O TOKa

23 SBnenune camonnaykiuu. 3/1C
CaMOMHIYKITUN

24 DHeprust MAarHUTHOTO TIOJIST KATYIITKH C
TOKOM. DJIEKTPOMAarHUTHOE T0JIe

25 Pemtenue 3amau

26 O0o001Ienre 1 cucTeMaTU3alys 3HaHUH 10
Teme "DIeKTpoIuHaMuKa"

97 KonTtponbHas pabora 1o reme
"OnexTpoarHamMuka"

28 Konebarenruas cucteMa. CBOOOIHEIE
konebanus. [lapMoHMUeckue konebaHus

29 KunemaTtnueckoe n ITHHAMHUYECKOE

OIHMCaHME KOJIeOATEIbHBIX JIBMOKCHUH




DHepreTuyeckoe onucanue. BeiBos
JUHAMHUYCCKOI'O OITMCAaHUA FapMOHI/I‘-IGCKI/IX

30 KoJIeOaHU U3 WX SHEPTreTHICCKOTO U
KHHEMAaTUYECKOTO OMUCAHUS

31 Ammuutyna u ¢asza KoreOaHuit
[lepuon u yactora konedanuit. [lepuon
MaJIbIX CBOOO/IHBIX KOJIE€OaHUMA

32 MaTeMaTH4ecKoro MastHuka. [lepuon
CBOOOJHBIX KOJICOAHUN IPY’KUHHOTO
MasTHHKA

33 3aryxaromue kojiebanus. BeiHyX1eHHbIE
Kosebanus. Pezonanc

34 ABTOKONIEOAHUS

35 Pemrenue 3amau

36 VYpok-koH(pepeHnius "MexaHndecKkue
KoJieOaHUs B MY3bIKAJIbHBIX HHCTPYMEHTaX"

37 O00011eHrEe 1 cUCTEMATU3ALMs 3HAHUI 110
Tteme "MexaHuuyeckue KoyueoaHus"

38 DNeKTpOMarHUTHbIE KOJIeOaHusI.
KonebarenbHbli KOHTYD
®opmyna Tomcona. CBsI3b aMIUIUTY/IbI

39 3apsia KOHACHCATOPa C aMILTUTYION CHIIbI
TOKa B K0JIeOATETbHOM KOHTYpE

40 3aKOH COXpaHEHUs SHEPTUH B UI€aTbHOM
KoJiebaTeTbHOM KOHTYpE
3aryxaroiue MeKTPOMarHuTHbIE

41 Kose6aHus. BeiHyX1eHHbIE

QJICKTPOMAIrHUTHBIC KoJIcOaHUs




[Tepemennsblii TOK. Pe3uctop u KOHIEHCATOP

42 B LIETH NTEPEMEHHOTO TOKa

43 Karyika iHIyKTUBHOCTH B IISITH
MEPEMEHHOTO TOKa

m 3axoH OMa Juis 3JIeKTPUUECKOH Lenn
MEPEMEHHOTO TOKa
MoniHOCTh EPEMEHHOTO TOKA.

45 AMIUIMTY/IHOE U IENCTBYIOIEE 3HAUEHUE
CWJIBI TOKA W HATIPSDKEHUS

46 Pe3oHaHc B 2eKTpHUECKOM TIETTH

47 Pemenue 3amau
WneansHbIil TpanchopmaTop.

48 [IpousBoacTBO, nepenaya u notTpediaeHue
AJIEKTPUYECKON AHEPTUU
DKOJIOTUYECKHE PUCKH MPU MPOU3BOJICTBE

49 aNeKTpo3Heprur. KynbTypa ucoas30BaHus
AJIEKTPOIHEPIHH B MOBCEAHEBHON KU3HU

50 Pemtenue 3amau

51 Pemrenue 3amau

59 O06001eHne 1 cucTeMaTu3alus 3HaHUU 10
Teme "DIeKTpOMarHuTHbIE KosieOaHus"

53 MexaHn4yeckue BOJIHbI. XapaKTepUCTUKU
MEXaHUYECKUX BOJH

54 CBoiicTBa MEXaHUYECKUX BOJH

55 3ByK. XapaKTepUCTHKH 3ByKa

56 Nudpas3syk u ynprpassyk. [llymoBoe

3arpsA3HCHUC Opr)KaIOH_Ieﬁ Cpcabl




57

Pemenne 3agau

58

SHCKTpOMaFHI/ITHBIe BOJIHBI. I/I3nyquHe
OJICKTPOMArHUTHBIX BOJIH

59

DHeprus EeKTPOMarHuTHBIX BOJIH.
CBoiicTBa 31€KTPOMArHUTHBIX BOJIH

60

[IIxaJia 2eKTpOMarHUTHBIX BOJIH.
[IpuMeHeHue AIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY

61

[TpuHIUIIBI pAAHOCBS3U U TEICBUICHUS.
Paanonokanus. D1eKTpOMarHuTHOE
3arpsI3HEHUE OKPYKAIOLIEH CpeIbl

62

KontponpHas paborta o reme "Konebanus
Y BOJIHBI"

63

Caer. 3aKOH NMPSAMOJMHEMHOTO
pacnpocTpaHeHus CBeTa

64

Pemenue 3a1ay Ha MpUMEHEHHUE 3aKOHA
MPSIMOJIMHEIHOTO pacCIpOCTPaHEHUs CBETa

65

Otpaxenue ceta. [Lmockoe 3epkano.
Cdepuueckoe 3epkajio

66

[Ipenomiienne cBeta. AOCOJIIOTHBIN U
OTHOCHUTEIbHBIN MOKa3aTellb MPEIOMIICHHUS.
[TonHOE BHYTpEHHEE OTpaXKEHHE.
[IpenenbHBIN yroil MOJTHOTO BHYTPEHHETO
OTpPaKEHUS

67

Pemenue 3aga4d Ha IIPUMCHCHUC 3aKOHOB
OTPAKCHUS U ITPECIIOMIICHUA CBCTA

68

Xon nyden B mpusMe. Jlucnepcus cBera.
CnoxHbIl cocTaB Oenoro ceera. Llper




JInn3sl. DOKYCHOE PACCTOSIHUE U

o9 OTITUYECKAs CHJIA JTMH3BI

70 [Toctpoenue n300pakeHUH B IMH3AX U UX
cucTemMax. YBEJIUYEHUE JINH3bI
Pemenue 3agau Ha mocTpoeHue

71 n300paxKeHuil, TOIy4aeMbIX C TOMOUIBIO
JIVH3

72 ['a3 xak onTu4eckasi cuctema

73 Pemenwue 3anaq. [Ipeenst mpuMeHUMOCTH
reOMETPUYECKON ONTUKHI

74 CkopocTb cBETa U METO/IbI €€ U3MEPEHHUS

75 Hucnepcus cseta

76 Hutepdepenmus crera

77 KorepeHTHbIE UCTOYHUKH. Y CIIOBHS
HaOJI0IEHUS] MAKCUMYMOB U MUHUMYMOB

78 Pemtenue 3amau

79 [Ipumenenne naTepPepeHITun

80 Judpakuus cBeta

81 JudpakuroHHas pemeTka. Y ClIoBHe
HaOII0/ICHUS TJIaBHBIX MAaKCUMYMOB

82 Pemtenue 3amau

83 [TonepeyHOCTh CBETOBBIX BOJIH.
[Tonsipuzanus cBera

84 Pemenue 3amau

85 CBeToBBIE ABIIEHUS B IPUPOJIE

86 O06o001IeHne 1 cucTeMaTU3alys 3SHaHUU 110

teme "OnTuka"




87 KonTtponsHas padora no reme «OnTuka» 1
['paHuUIBI MPUMEHUMOCTH KITACCUIECKOM

88 MEXaHUKH. 3aKOHBI AEKTPOAMHAMUKHI U 1
MIPUHIIAIT OTHOCUTEIIEHOCTH

89 [TocTynaTel cnenuanbHOM TEOPUH 1
OTHOCHUTEJIBHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOM MHTEPBAIL.
[TpeobpazoBanus Jlopenna. Ycnosue

90 npudMHHOCTH. OTHOCHUTEBHOCTD 1
OJTHOBPEMEHHOCTH. 3aMe JIeHIEe BPEMEHU U
COKpAIIIeHUE JTHHBI

91 OHeprus U UMITYJIbC PEISATUBUCTCKON 1
YaCTHUIBI

92 CBs3b MACChI C SHEPTUEH U UMITYIILCOM 1
PETATUBUCTCKON YaCTUIBI. DHEPIHS MOKOS

93 PaBHOBecCHOE TEIIIIOBOE U3ITyUEHUE 1

94 3akoH cMelienus Buna 1

95 l'unoresa M. [1nanka o kBanTax. ®OTOHBI 1

96 DHeprusi 1 UMIYJIbC GOTOHA 1

97 ®oroarddext. OnpiThl A. I'. Cronerona. 1
3akonbl pororddekTa

98 VYpasHenue DiHmITeHA 11 hoTOdDdEKTA. 1
"Kpacnas rpanuna" ¢potosaddexra

99 JaBnenue ceeta. OnbiTel I1. H. JIeGeneBa

100 BonHOBEIE CBOMCTBA YaCTHIL 1
Bounnsl ne bpoiins. [lnmuHa BOJHBIL 1€

101 Bpoiins u pazMepsl 001aCTH JTOKAIU3aLUN 1

,I[BH)KymefIc&I YaCTHUIIbI




102

KopnyckynsipHO-BOJIHOBOM Ayasin3m

103 Judpakmust 2JIeKTPOHOB Ha KPUCTAUIAX
Crientnrka u3MepeHuii B MUKpOMUpE.

104 CoOoTHOIIIEHHS] HEOTIPEIETICHHOCTE M
Ieiizenbepra

105 Pemenue rpadmdaeckux 3amaq

106 Pemenune pacueTHBIX 3a1a4
KontponsHas padora nmo remam: "OCHOBBI

107 CTO", "KopmyckyasipHO-BOJIHOBOI
nyanusm"”

108 OMBITHI IO UCCIIETIOBAHUIO CTPOCHHSI aTOMA.
[Inanerapnas monens aroma Pesepdopna

109 [Tocrynater bopa

110 Buppsi criektpoB. CrieKTp ypoBHEN SHEPT U
aToMa BOAOpoa

11 CrioHTaHHOE U BBIHYK/IEHHOE U3ITyYeHHE
cBeTa

112 Jlazep
Hyxnonnas mozaens siapa I eiizenOepra-

113 HBaneHko. 3aps1 1 MacCoBOE YKCIIO sIpa.
N3otonel. PagnoakTuBHOCTH
3aKkOoH paJMOaKTUBHOTO pacnaaa. CBolicTBa

114 MOHHU3UPYIOIIETO U3TydeHus. BiusHue
PaIMOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.
Josumerpus
DHeprus CBs3U HYKIIOHOB B sijipe. SepHbie

115 cuibl. JleexT Maccel sapa. SnepHbie

peakuuu. SnepHsie peaktopsl. [IpoGnemsl




YIPaBJISIEMOTO TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTUYECKHE acTIEKThl Pa3BUTHUS sIIEPHON
SHEPreTUKU

116

MeTo1bl perucTpanuy U UCCIIeI0BaHUS
3JIEMEHTapHbIX YacTull. OyHAaMEeHTaJIbHbIE
B3aMMOJECHCTBUS. baproHbl, ME30HBI U
nentoHsl. [Ipencrasnenne o CranaapTHoM
Mozenu. KBapk-rirooHHas MOJENb apOHOB

117

®usuka 3a npenenamu CtaHaapTHOM
Mojienu. TEMHast MaTepust ¥ TEMHAst
sHeprus. EquHCcTBO pu3nyeckoil KapTHHBI
Mupa

118

DTanbl pa3BUTHS ACTPOHOMUU. 3HAYCHUE
aCTPOHOMHHU

119

[IpuMeHUMOCTh 3aKOHOB (DU3UKHU IS
0OBSICHEHUS TPUPOIHI KOCMHYECKHIX
00BbEeKTOB. MeTO Ibl aCTPOHOMUYECKHUX
HUCCIeI0BaHUN

120

CoBpeMeHHbIE ONITUYECKUE TEIECKOIIbI,
paanoTeNecKoIbl, BHEaTMOChepHas
ACTPOHOMHS

121

Bun 3B¢31H0T0 HeOa. Co3Be3nus, IpKHe
3BE3/IBI, IIJIAHETHI, UX BUINMOE IBIKEHUE

122

Conueunas cucrteMa. Comaue. CotHeyHast
akTUBHOCTb. McTounuk snepruu ConHna u
3BE3I

123

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTHUKHU.
Jnarpamma "cnekTpaabHbIA KJIAcC —




CBETUMOCTB"

124

3B63I[BI rJIaBHOM IIOCJICIOBATEIBHOCTH

125

Buyrpennee ctpoenue 38¢371. CoBpeMEHHbIE
MPECTABICHUS O TIPOUCXOKICHUN H
sBosroniu CoJHIIa U 3BE3[. DTallbl )KU3HU
3BE3]

126

Mneunsiii [1yre — Hama ['anaktuka. Tumbl
raJlakTuk. YepHsble AbIPHI B siipax TaJakTHK

127

Bcenennas. Paciunpenue Beenennoit. 3akon
Xab06mna. Teopust bonbiioro B3peiBa.
PenukToBoe nznmyuenue

128

MactabHast cTpykTypa BeeneHHo.
MeraranakTuka

129

Hepemennsie npobaeMbl aCTpOHOMUHN

130

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanue MarHUTHOTO HOJIA
MOCTOSHHBIX MarHUTOB" MIIN
"UccneqoBaHue CBOUCTB
dbeppomarneruxoB" win "MccrnenoBanue
JEUCTBUS MMOCTOSIHHOTO MarHUTa Ha PaMKYy C
TOKOM"

131

Ou3nyecKuil MPaKTUKYM I10 TeEME
"U3mepenue cunbl Amnepa" unu "M3ydenue
3aBUCHMOCTH CHJIbI AMIIepa OT CHUJIBI TOKA"
nnu "OnpeneneHne MarHUTHOM UHIYKIIUU
Ha OCHOBE U3MepeHus cuiibl Amnepa'

132

Du3n4eCcKuil MPaAKTUKYM 110 TEME
"HccnenoBanue IBICHUS




ANEKTPOMArHUTHOM MHAYKIIUU'" UITH
"Onpenenenre MHAYKIUN BUXPEBOTO
MAarduTHOTO I10JIst"

@u3N4EeCKU PAKTUKYM I10 TEME
133 "UccnenoBanue sSiBICHUS CAMOMHIYKIIAN"
nin "COopka MOJIENH 3JIEKTPOMArHUTHOTO

reHeparopa”

®uU3NYEeCKU IPAKTUKYM I10 TEME
134 "U3mepenue neprojia CBOOOTHBIX

KOJIeOaHUH HUTSHOTO B TIPYKUHHOTO
MagTHUKOB"

Pu3N4eCKUi MPAKTUKYM I10 TEME
135 "[IpeoOpa3oBaHue SHEPTUH B IPY>KUHHOM
MasTHUKE"

DU3NYECKUH TPAKTUKYM TI0 TEME
"HccnenoBanue nepeMEHHOTO TOKa Yepes
136 MOCJIEIOBATEILHO COEIMHEHHBIE
KOHJICHCATOP, KaTyLIKY U Pe3UcTop" Win
"UccnenoBanue paboThl HICTOYHUKOB CBETA

B IIEIU [TEPEMEHHOTO TOKA"

137 dusnuecKuil NpakTUKyM I10 TeMe
"N3yueHue napamMeTpoB 3ByKOBOU BOJIHBI"

dusnueckuil NpakTUKYM 10 TEMe
138 "N3mepenune nokaszaTelis NpeloMIICHUS
crexna" unu "[lonyuenne n3obpaxeHus B

CUCTEME U3 IIOCKOTO 3epKajia U JIMH3bI"

DuU3N4EeCKUN MPAKTUKYM I10 TEME
139 "HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosIHUA OT BEILECTBA (Ha IpUMepe




KUJkux TuH3)" win "U3mepenue
(hOKYCHOTO PacCTOSIHUS PACCEHBAIOIINX
JH3"

140

PuU3N4ECKU MPAKTUKYM I10 TEME
"Habmonenue nudpakuu, HHTephepeHIINH
U NOJIIpU3aluu ceera’”

141

@u3N4EeCKU IPAKTUKYM I10 TEME
"Onpenenenyne UMIyJIbca U SHEPTUU
PENATUBUCTCKUX YacTUll (1o goTorpadusm
TPEKOB 3apsHKEHHBIX YaCTULl B MATHUTHOM
mosie)"

142

Pu3N4eCcKuil IPAKTUKYM IO TEME
"U3mepenue nocrossHHOM [1nanka Ha
ocHOBe uccnenaopanus Gotodrddexra" umm
"UccneqoBanye 3aBUCHUMOCTH CUJIBI TOKA
4yepe3 CBETOMO OT HalpsDKeHU"

143

DU3NYECKUH TPAKTUKYM TI0 TEME
"HccnenoBanue CrieKTpa pa3peskeHHOTO
aTOMAapHOTO BOJOPOJIa M U3MEpPEHUE
nocrosiHHOM PunGepra"

144

Ou3nyecKuil MPaKTUKYM I10 TeEME
"UccnenoBanue paguoakTHBHOTO (hoHA C
HCIIOJIb30BAHUEM JIO3UMETpA" WIIH
"N3ydyeHne norionieHust 0eTa-4yacTull
aIroMuHIEM"

145

Du3n4eCcKui MPaAKTUKYM 110 TEME
"HaGnronenus 38€31HOro HeOa
HEBOOPYKEHHBIM I'JIa30M C HCII0JIb30BaHUEM
KOMITBIOTEPHBIX TPHIIOKEHUHN JIIS




OIpeIeTICHUs MOJIOKEHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHEIE
co3Be3usi CeBepHOTO MOJTYIIAPHS U IPKUE
3B€361" nin "HaOmroaeHns B TEJIECKOIT
JlyHbl, TIJIAaHET, TYMAHHOCTEHN M 3BE3HBIX
CKOITIEHUI"

146

O06o001Ienre 1 CHCTEMATH3aIUs 3HAHHH.
Ponb ¢usuku n actpoHOMHH B
9KOHOMMYECKOM, TEXHOJOTUUECKOI,
COLIMANILHOM M ATUYECKOM cepax
JIeITEILHOCTH YeIoBeKa

147

O60011eHne 1 cucTeMaTU3alys 3HaHUH.
Ponb 1 MecTo pusMKu U aCTPOHOMUH B
COBPEMEHHOM HAy4YHOU KapTHHE MHUpa

148

O06001eHre 1 crucTeMaTu3alus 3HaHui.
Ponb ¢pusnueckoii reopun B hopmMupoBaHUN
MpeACTaBICHUHN 0 PU3NUECKON KapTHHE
MHpa, MeCTO (PU3NUECKON KapTHHBI MHUpa B
0011eM psiTy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX NPEACTaBICHUI O IPUpPOIe

149

O00011eHrEe ¥ cUCTEMATU3ALMS 3HAHUI 110
teme "Kunematuka"

150

O00011eHrEe ¥ cUCTEMATU3ALMS 3HAHUI 110
teme "Kunematuka"

151

O000111eHIE U CUCTEMATH3ALUS 3HAHUI 110
teme "JIlunamuka"

152

O06o0011eHre 1 cucTeMaTr3alus 3HaHUuH 1o
teme "Craruka TBEpAoro rena"




153 O0001IeHME U CUCTEMATU3ALIMS 3HAHUM 110

TeMe "3aKOHbI COXpaHEHUs B ME€XaHuKe"

O0600meHne 1 cucTeMaTH3aIys 3HaHUH 110
154 Teme "OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOI
Teopuu”

O00011IeHne 1 cucTeMaTH3aIMs 3HAHUH 110
155 teme "Tepmoaunamuka. TemnoBbie
MaIIHe!"

O06o01eHre 1 cucTeMaTu3alus 3HaHu| 1o
156 TeMe "ArperaTHbI€ COCTOSTHUS BEIECTBA.
®dazoBble IEPEXOBI"

157 O000111eH1E U CHCTEMATH3ALUS 3HAHUI 110
Teme "Dnekrpudeckoe mnoie"

158 O0001IeHne 1 cUCcTEMATU3ALNS 3HAHUI 110
teme "TIoCTOSTHHBIN ANEKTPUYECKUN TOK"

O0001IeHne 1 cucTeEMaTU3aINs 3HaHUI 110

159 n n
teme "Toku B Pa3IMYHBIX CpE€aax

O00011eHrEe ¥ cUCTEMATU3ALIMS 3HAHUI 110

160
teMme "MaruurtHoe nosje"

PesepBuslit ypok. O600mIeHE U
161 CUCTEMATHU3aIHUA 3HAHUH 110 TEME
"DJeKTpOMarHuTHas UHIyKIus"

PesepBuslit ypok. O6001IeHEe U
162 cUCTEMaTU3alMs 3HAaHUH 110 TEME
"Mexanndeckue koaedanus"”

PesepBHrlit ypok. O6001IeHE U
163 cUcCTeMaTu3alus 3HaHUM 10 TeMe
"DneKTpoMarHuTHbIE KoeOaHus"




164

PesepBHriit ypok. O600IIeHNE 1
cucTeMaTH3alus 3HAaHUMU 110 TeMe
"MexaHUYecKue U JIEKTPOMarHUTHbIE
BOJIHBI"

165

PesepBHeIit ypok. O6001IeHNE 1
cucreMaru3amnys 3Hanunii mo reme "Onruka'

166

PesepBubiit ypok. O0001IeHNE 1
cucreMaru3aysa 3Haunii 1mo teme "OCHOBEBI

CTO"

167

Peseprubrit ypok. O6001eHNE 1
cUCTeMaTH3allus 3HaHUH 1o TeMe
"KopnyckynsipHO-BOJHOBOM Jtyanu3Mm"

168

Peseprubiit ypok. O6001IeHNE 1
cUcTeMaTu3alus 3HaHu| o TeMe "dusnka
aroma"

169

Peseprubiit ypok. O6001IeHNE 1
cucTeMaTu3alys 3HaHuy no teMe "dusnka
ATOMHOTO SApa U AJIEMEHTapHBIX YacTuIr"

170

PesepBubIit ypok. O6001IeHNE 1
cUCTeMaTH3allys 3HaHUH 10 TeMe
"DnemeHTHI acTpohu3uKu”

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170
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