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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe HAa YpPOBHE CpEIHETO OO0Iero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJIOKEHUW W TpeOOBaHUN K pe3yibTaTaM OCBOECHUS
OCHOBHOM 00pa3oBaTeibHOM mporpaMmsbl, npeactaBieHHbIX B PI'OC COO, a Takxke
c yu€tom ¢enepanbHO paboueil mporpammbl BocnuTaHus W KoHuenuuu
npenofaBaHus yueOHoro mpenMera «Pu3nka» B 00pa30BaTEIbHBIX OPraHU3AIMIX
Poccuiickoit @enepanyu, peaan3yronXx OCHOBHBIE 00pa30BaTeNbHbIE MTPOTPaAMMBI.

[Iporpamma no gu3suke onpenensieT 00s13aTeaIbHOE MPEAMETHOE COJIEPIKaHUE,
YCTaHABJIMBAET PEKOMEHYEMYIO TMOCIE0BATEIbHOCTh U3YUCHUS TEM U PA3/IeiioB
y4eOHOTO MpeaMera ¢ y4€TOM MEXKMNPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3EH,
JOTMKM y4eOHOro mpolecca, BO3PAaCTHBIX OCOOEHHOCTEW OO0ydaronIuxcs.
[Iporpamma 1o ¢Qu3uke AAET NPEACTABICHHUE O LENAX, COAEp)KaHUH, OOIIeH
cTpareruu OOy4yeHHUs, BOCHHUTAHHUA M PA3BUTUS OOYYAIOIIMUXCS CpelCTBaMU
yueOHoro npenmMera «Puznka» Ha yriiyoJ€HHOM ypOBHE.

N3yuyenne kypca ¢GU3MKH YriayONEHHOTO YPOBHS MO3BOJIIET pEaIn30BaTh
3aJ1a4 Npo¢eCcCUOHAIbHOW OpPUEHTAlLlMU, HAIPaBJIECHO HA CO3/IaHUE YCIOBUU IS
MPOSIBIICHUSI CBOMX HHTEIUIEKTYaJIbHBIX M TBOPYECKHUX CIOCOOHOCTEH KaXKIbIM
oOydJaronuMmcsi, KOTOpble HEOOXOAMMBI JUIsl TPOJOJDKEHUS O00pa3oBaHUS B
OpraHu3alusX MNpo(ecCHOHANBHOTO O0pa30BaHMs 10 PA3NUYHBIM  (UZHKO-
TEXHUYECKUM U MHKEHEPHBIM CHELIUATIbHOCTSIM.

B nporpamme no ¢pusuke onpeaenstorcs miaHupyeMble pe3yabTaTbl OCBOCHHUS
Kypca (u3MKU Ha YpPOBHE CpEIHEro OOIero oO0pa3oBaHUs: JUYHOCTHBIE,
MeTanpeAMEeTHbIe, TpeaMeTHble (Ha  yriayOonéHHoMm — ypoBHe).  HayuHo-
METOJ/IOJIOTUYECKON OCHOBOWM JJisi pa3pabOTKu TpeOOBaHWM K JUYHOCTHBIM,
METanpeAMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOydYarolluXcsl, OCBOMBIIMX
nmporpaMmy 1o (pu3KKe Ha YPOBHE CpeAHETO 0011Iero oopa3oBaHus Ha yIIyOIEHHOM
YpOBHE, SIBISIETCS] CHCTEMHO-IESTEIIbHOCTHBIN TIOIXO.

[Iporpamma no (pu3uKe BKIIOYAET:

MJTAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca PU3NKH Ha yTiyOIEHHOM ypOBHE,
B TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI IO TOAaM 00yUYeHHUS;

coJiepkanue yueOHoro npeamera «dusnkay 1mo rogaM o0yyeHHUsI.

[IporpaMmma 1o ¢Qu3uKke uMeeT NPUMEPHBIN XapakTep ¥ MOXKET OBITh
MCIOJIb30BaHa YUYUTENSIMHU (PU3HUKH JIJIs1 COCTABJICHHSI CBOMX pab0YMX IMpOrpamm.

[TporpamMma 1o ¢u3KMKe HE CKOBBIBAET TBOPUECCKYIO WHUIIMATHBY yUUTENCH U
NPEIOCTaBISACT BO3MOXKHOCTH JJIs peaTu3alliid  Pa3IuYHBIX METOIUYECKUX
MOIXOJ0B K TPENoAaBaHWi0 (U3UKH HAa YrIyOJEHHOM YpOBHE TpPH YCIOBHUHU
COXpaHEHHUs1 003aTeNbHOM YaCTH COAEPKAHUSI Kypca.



®du3uka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPUPOJbI, BBICTyMAas B
KayecTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJaJ B CUCTEMY
3HaHUU 00 okpyskatomeM Mupe. 11IkonbHbIN Kype PpU3HMKN — cucTeEMOOOpa3yOLIHil
JUIS. €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB, MOCKOJIBKY (PU3HMUECKHUE 3aKOHBI
JeXKaT B OCHOBE IMPOIECCOB U SIBJICHUMN, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
¢usndeckoit reorpadueir um actpoHommer. Vcmonp30BaHWE W AKTUBHOE
OpUMEHEHUE (U3NYECKUX 3HAHMM ONPENENINIIO XapakTep W OypHOE pa3BUTHE
Pa3HOOOpPa3HBIX TEXHOJIOTUH B Chepe FIHEPTETUKH, TPAHCIIOPTa, OCBOCHHUS KOCMOCA,
MOJIy4YEHHUsI HOBBIX MaTepUajoOB C 3aJaHHBIMH CBoWicTBamu. M3ydenue Qusuku
BHOCHUT OCHOBHOM BKJaJ B ()OPMHUPOBAHHE €CTECTBEHHO-HAYYHON KapTHHBI MUpa
oOyuaroierocsi, B pOpMUpOBaHUE YMEHUN MPUMEHATh HAYYHBIA METO]] MO3HAHUS
IPU BBIIIOJHEHUH UMHU YUEOHBIX HCCIIE0BAHUM.

B ocHOBY Kypca (hU3uku Ha ypOBHE CpPEHEr0 00IIEro 00pa30BaHus MOJIO0KEH
PAI UIEH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK IPUHLHUIIBI €70 IOCTPOCHMUS.

Hoesa uenocmuocmu. B COOTBETCTBHM C HEM KypC SBIIETCS JIOTMYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3leioB (PU3UKH, BKIIOYAET KaK
BONPOCHI KJIACCUUECKOH, TaK U COBPEMEHHOMN (PU3UKHU.

Hoea z2enepanuzayuu. B cOOTBETCTBHUM C HEW Marepuan Kypca (QU3MKH
o0beUHEH BOKpPYr (Qu3nueckux Teopuil. Benymmm B Kypce sBIsercs
(opMupoBaHUE MPEICTaBICHUNA O CTPYKTYPHBIX YPOBHSIX MAaTE€pPHH, BELIECTBE U
noJe.

Hoea cymanumapuzayuu. EE peanuzanus TpeanosaracT HCHOJb30BaHUE
I'YMaHUTAPHOTO MOTEHIMaNa (PU3NYECKOH HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
(U3HKHU C pa3BUTHEM OOILIECTBA, a TAKXKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
Y 3KOJIOTUYECKUMHU MPpoOIeMaMH.

Hoea npuxnaonoii nanpagiennocmu. Kypc Gusuku yriyOn€HHOTO YpOBHS
MPEANOaraeT 3HakOMCTBO C IIMPOKUM KPYTrOM TEXHUYECKHUX M TEXHOJIOTMYECKUX
MPUJIOKEHUN H3YyYECHHBIX TEOPUUM M 3aKOHOB. I[Ipum 3TOM paccmaTpuBarOTCA Ha
YpOBHE OOIIMX MPEACTaBICHUI U COBPEMEHHBIE TEXHUYECKHUE YCTPOWCTBA, H
TEXHOJIOTHH.

Hoea »3konocusayuu peanusyeTcss NOCPEACTBOM BBEIEHHUS 3JEMEHTOB
collepKaHMs, TOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTUEM TEXHUKUM M TEXHOJOTHUW, a TaKkKe OOCYXICHHS
po0JieM palMoOHAIBHOTO MPUPOIOTIONB30BAHMS U SKOJIOTMUYECKOI 0€30MacHOCTH.

OcBoeHue cofepkaHusi MporpamMmbl M0 (U3MKE JOHKHO ObITh MOCTPOCHO Ha
MPUHIIUIIAX CUCTEMHO-AEATEIbHOCTHOrO noaxoaa. g ¢pusuku peanusanus 3TUX
OPUHIIMIIOB 0a3UpyeTCsl Ha UCHOJIB30BAHUH CAMOCTOSITEIBHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JIeHcTBYIOIIero ¢akropa ydeOHoro mporecca. s yriyOGna€HHOrO
YPOBHS — O3TO CHUCTEMA CaMOCTOSITEJIBHOTO YYEHHUYECKOTO JKCIIEPUMEHTA,



BKJTFOYAIOMIETO (POHTAIBHBIE YYCHHUYECKHE OIBITHI TPH HW3YYEHUU HOBOTO
MaTepuaia, JjabopaTopHble padoThl U pabOThl MpakThKyma. [Ipu 3TOM BO3MOXKHBI
JIBa crioco0a peanuzanuu GU3nYecKoro npakTukyma. B nmepBom ciyyae mpakTUKyMm
npoBoauTcs b0 B koHIe 10 m 11 kmaccoB, nmu0O0 Mmocie MEepBOrO M BTOPOTO
MOJIYTOANN B KaXKJIOM U3 3TUX KjiaccoB. BTopoii cnocobd — 3To uHTEerpanus padoT
MIPAaKTUKyMa B CUCTEMY J1a0OpaTOpPHBIX padOT, KOTOPBIE MPOBOASITCS B IpoLEcCe
u3ydeHus: paszzaena (temsl). [Ipu aToM moj paboTamu MpakTUKyma MOHUMAETCA
CaMOCTOSITENIbHOE ~ MCCIIEJOBAaHUE, KOTOPOE TMPOBOJUTCA IO PYKOBOJICTBY
CBEPHYTOr0, 00001IEHHOTO BH/Ia O€3 MOIIAroBOi HHCTPYKIIUH.

B mporpamme mo ¢usnke cuCTeMa YYCHHYECKOTO OKCICPHUMEHTA,
7a00paTOPHBIX pabOT W MPaKTHKyMma MPEACTAaBICHA €ANHBIM mepedHeM. Bridop
TEMaTHUKH JJII 3THX BHJIOB YUCHHYCCKHUX MPAKTUUCCKUX PaOOT OCYIIECTBISCTCS
y4aCTHUKaMHU 00pa30oBaTEIbLHOTO MpOIlecca UCXO0IS U3 OCOOEHHOCTEHN MOYypOYHOIro
IUTAaHUPOBAaHUS W OCHaieHus KaOuHera Qusuku. [Ipm sTom obecneunBaercs
OBJIaJICHUE OOYyYAIOIMIMMHCS YMEHUSMH TPOBOAWTH TIPSIMBIE W KOCBEHHBIC
W3MEPCHHUsI, UCCIEAOBAaHUS 3aBUCUMOCTEH (PU3NYECKHX BEITUYMH M TOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEIT0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHMe yIenseTCs peIIeHUIO PACUETHBIX U KAYECTBEHHBIX 3a]1ad.
[Tpu aTOM M1 pacYETHBIX 3a/1a4 MMPUOPUTETOM SIBIIIOTCS 3aJ1a4y C SBHO 33JJaHHOM
Y HESIBHO 33JIaHHOHN (PH3NYIECKON MOIENBIO, TTO3BOJISIONINE MPUMEHSTh U3YUCHHBIC
3aKOHBI W 3aKOHOMEPHOCTH KaK W3 OJHOTO paszferna Kypca, TaKk U HHTETpUpPYs
IpUMEHEHHUE 3HAaHUN U3 Pa3HbIX pa3eioB. [|Jisi KaueCTBEHHBIX 3a/1ay MPUOPUTETOM
ABJISIFOTCSL  3aJlaHs Ha OOBICHEHHE/TpeICcKa3aHue MpOTeKaHUsl (HU3MIECKUX
SIBJICHUW M TIPOIIECCOB B OKPY:KAIOIIEH KU3HU, TPEOYIoIIre BhIOOpa (pU3nyecKoi
MOJICIH JUTsI CUTYaIlU! MTPaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k marepuaigbHO-
TEXHUYECKOMY O0O€CIeUeHHI0 Y4eOHOro mpouecca Kypc (pu3uku yriyOoJ€HHOTO
YPOBHSI HAa YPOBHE CPEIHEr0 OOLIEro 00pa30BaHUsl JOJKEH U3y4aTbCs B YCIOBUIX
npeaMeTHoro kabuHera. B kaOuHere (QU3MKKM JOJDKHO OBITH HEOOXOAMMOE
nabopatopHoe O00OpyAOBaHUE JJI1 BBIMOJHEHHUS YKAa3aHHBIX B MporpaMMme IIo
(bu3HKe yUEHUYECKUX OIBITOB, Ja00PAaTOPHBIX PAabOT U pabOT MPaKTUKyMa, a TAKKE
JE€MOHCTPALIMOHHOE 000pYy/I0BaHUE.

JlemoHCcTpaninoHHoe o0OopyaoBaHue (opMUpyeTCs B COOTBETCTBUU C
NPUHIIMIIOM MUHUMAJIBHOW JOCTaTOYHOCTH M OOECIEeYMBAeT IMOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 0 (DU3MKE KITIOYEBBIX JACMOHCTpAIUNA IS
WCCJICIOBAHMSI  M3y4YaeéMbIX  SIBICHUA ¥  TPOIECCOB, OMIUPUYECKUX U
(GyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHECHHM.

JlaGopatopHoe 00OpyJIOBaHHE [JIi YUYEHHUECKHUX TMPAKTUUYECKUX padoT
dbopMHpyeTCS B BHJIE TEMAaTHYECKHX KOMIUIEKTOB M OOCCIICUMBACTCS B pacuére



OJTHOTO KOMILJIEKTa Ha JABYX oOOydJarommxcs. TeMaThudecKue KOMIUICKTHI
1a60paTOPHOTO O0OpPYAOBAHUS JOJDKHBI OBITh TMOCTPOEHBI HA KOMILUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U HUMPOBBIX MPHUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEpPUTEIBHBIX CUCTEM B BUJIE IU(DPOBBIX JabopaTopuil.

OCHOBHBIMH TIEISIMU U3Y4YeHUST (DU3UKH B 0OIIEeM OOpa30BaHHUM SBISIOTCS:

dbopMupoBaHWEe HHTEpeca W CTPEMJICHHS OOydJalomUXCsi K HAYIYHOMY
VM3YYCHHUIO TPUPOJIbI, Ppa3BUTHE UX HUHTEIUIEKTYaJbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEH;

pa3BUTHE TIPEACTABICHUM O HAYYHOM METOJIE TMO3HAHWS U (HOPMHUPOBAHUE
UCCIIENOBATEIBCKOTO OTHOLICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHupOBaHE HAYYHOTO MHPOBO33PCHHS KaK pe3yibTaTa M3yUEHHUS OCHOB
CTPOCHUSI MaTepUu U (PyHIaMEHTAIbHBIX 3aKOHOB (DPM3UKH;

dbopMHpoBaHrE YMEHUN OOBSICHATD SIBJICHUS C UCTIOIB30BAHUEM (U3HUUECKUX
3HAaHUU U HAYYHBIX JJOKA3aTEIbCTB;

dbopMupoBaHUEe MPEACTABICHUN O poiu (U3UMKU IS Pa3BUTHUS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHU;

pa3BUTHE  MPEACTABICHHA O BO3MOXHBIX  cdepax  Oyayuiei
npo(ecCUOHaNbHON JCSTENBbHOCTH, CBS3aHHBIX C (U3MUKOM, TMOATOTOBKA K
JanbHeieMy 00y4eHUI0 B 5TOM HalPaBJICHUH.

JlocTrxeHre STUX LieNied 00ecleurnBaeTCs pelieHueM CIeAYIOIMMUX 3a1ad B
npoIiecce n3yueHus Kypca (U3MKU Ha YpOBHE CPEIHET0 00111ero 00pa3oBaHus:

npUOOPETeHNEe CUCTEMbI 3HaHUN 00 00ImUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U DJIEMEHTHI aCTPOPU3UKHY;

dbopMupoBaHrUE YMEHUN TPUMEHSTh TEOPETUUECKUE 3HAHUS JIJIs1 OOBICHEHUS
bU3UYECKUX SIBJCHUNW B TPUPOJAE M ISl MPUHATUS MPAKTUUECKUX PEIICHUN B
MOBCEHEBHOM JKH3HM;

OCBOEHHE CIIOCOOO0B PEIICHUS Pa3IMYHBIX 3a7a4 C SIBHO 3aJaHHON (Pu3ndecKoit
MOJIENIBbIO, 3ajJlay, IMOJPAa3yMEBAIOIIUX CAMOCTOSITEIbHOE CcO37aHue (U3NIEeCKOn
MOJIEIH, aJeKBATHOM YCJIOBHSAM 3a/laud, B TOM 4YHCIE 3aJad HWHXKEHEPHOIO
XapakTepa;

MOHUMaHuEe (U3UYECKUX OCHOB U TIPUHIIMIOB JIEUCTBHSI TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIAJICHUE METOJIAMH CaMOCTOSATEJIPHOTO IUJIAHUPOBAHUS U TIPOBEACHUS
¢u3MUeCKMX OKCIEPUMEHTOB, aHaIM3a W HUHTEpHpeTanuu  WHGOpMAIH,
ONpeIeNICHHS JOCTOBEPHOCTH MOTYYEHHOTO PE3YIbTaTa;

CO3/IaHUE YCJIOBHM ISl PAa3BUTHSL YMEHHUM NPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPUYECKOU JIESITEIBHOCTH;



pa3BuTHE UHTEpeca K chepam nmpodeCcCHOHATBHON NEITEILHOCTH, CBSI3aHHON
¢ (hU3UKOM.

B cootBerctBun ¢ TpeboBanusiMu PI'OC COO yrnyOoné€HHBIM ypOBEHb
n3ydeHuss ydeOHOoro mpenMera «®du3nka» HAa YpPOBHE CpPEIHETO O0OIIero
oOpa3zoBaHusi BbIOMpaeTcs OOYyYalOIUMUCS, TUIAHUPYIOIIMMHU IPOJIOJKEHUE
0o0pa3oBaHus 1O CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenne pusuku (yriayOnéHHBIA ypOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obOpazoBanus orBoauTcst 340 vacon: B 10 kmacce — 170 yacoB (5 4acoB B HE/IEIIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEACIIO).

[Ipeanaraempiii B mporpamMme 1o (QU3MKE MepeyeHb JabopaToOpHBIX WU
NPAKTUYECKUX paboT SBIAETCS PEKOMEHJOBAaHHBIM, YYMTENb JellaeT BbIOOD
MPOBEACHHUS J1a00paTOPHBIX pPabOT M OMBITOB ¢ YYETOM HMHAWBUAYATHHBIX
0COOEHHOCTEN 00yUarOIINXCS.



COILEPKXAHUE OBYYEHUA
10 KITACC

Pasznen 1. Hayunblii MeTO1 NO3HAHMSI IPUPO/bI.

dusuka — pyHaaMeHTaabHas HayKa o npupoje. HaydHsiii MeToq mo3HaHus U
METO/IbI KCCIICIOBaHUS (PU3NUECKUX SBJICHUM.

DKCIIEpUMEHT M TeopHus B Mpoliecce MOo3HaHus Npupoiabl. Habmonenue u
AKCIIEPUMEHT B (PU3HKE.

CnocoObl  m3MepeHus (GU3UYECKUX BEIWYMH (aHAJOTOBBIE M IU(POBBIC
U3MEPUTEIbHBIC TPUOOPHI, KOMIBIOTEPHBIC TATUNKOBBIEC CUCTEMBI).

[TorpemHocT  u3MepeHuit  (QU3MYECKUX  BEJIUYMH  (a0CONIOTHAsT |
OTHOCHUTE/IbHAs).

MonenupoBanue (pU3NISCKUX SBICHUNA M MPOIECCOB (MaTepuaibHas TOYKA,
a0COJIIOTHO TBEPJIOE TEIIO, UCATbHAS KUIKOCTh, UACATbHBIN ra3, TOUCUHBIN 3apsi).
['unoresa. ®u3nvecKkuil 3aK0H, TPAHUIIBI €r0 MPUMEHUMOCTH. DU3nvecKas Teopusl.

Pone u mecto ¢usuku B HOpMHUPOBAHMHM COBPEMEHHOM HAyYHOW KapTHHBI
MHpa, B IPAKTUICCKOUN TEITCITHHOCTH JIFOICH.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomasl, nPAKMUKYM.

N3mepenue cuiibl TOKa U HAMPSDKEHUSI B IS MTOCTOSIHHOTO TOKA TIPH TTIOMOTITH
AQHAJIOTOBBIX U ITU(GPOBBIX U3MEPUTEIHHBIX TPHOOPOB.

3HaKOMCTBO ¢ HH(ppoBoi nadbopartopueit mo dusuke. [Ipumepsl n3mepeHus
(U3UYECKUX BEIIMYUH TIPH IIOMOIIM KOMITBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanndeckoe nBmwkeHne. OTHOCHTEIBHOCTh MEXaHWYECKOTO JIBMIKCHUS.
Cucrema orcuéra.

[Ipsimast m oOpaTHas 331291 MEXaHUKH.

Pamnyc-BekTop MaTepWalbHONH TOYKH, €r0 TPOCKIIMH Ha OCH CHCTEMBI
KoopJuHaT. TpaekTopusi.

[Tepemernienne, CKOpOCTh (CpPemHsII CKOPOCTh, MTHOBEHHAs CKOPOCTH) H
YCKOPEHHE MaTepPHAIbHOW TOYKH, WX MPOCKIMA HA OCH CHUCTEMBI KOOPJIWHAT.
CroxeHue nepeMenieHuil u CJI0KeHUe CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSIMOJIMHEWHOE JIBI)KEHHE. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPCHHS M ITyTH MaTepUaIbHOW TOYKH OT BPEMEHHU M UX
rpaduku.

CBobOomHOe majeHue. YCKOpeHHe cBOOOMHOTO majicHus. J[BumKeHHe Tena,
OpOIIICHHOTO O/ YIJIOM K TOPHU30HTY. 3aBHCHMOCTH KOOPJIWHAT, CKOPOCTH W
YCKOPEHHS MaTEPHUAIILHON TOYKH OT BPEMEHU M MX Tpa(uKH.



KpuBonunennoe  nBuxkeHue. JIBMOKEHHE  MATEpUAIIBHOW  TOYKHA 11O
OKpY>KHOCTH. YTIJIOBasi M JMHEiHas ckopocTh. llepuon m uvacrota oOparieHus.
LlenTpocTpeMuTenbHOE (HOpMaIbHOE), KacaTeIbHOE (TaHM€HIUAIBHOE) U MOJIHOE
YCKOPEHHME MaTepUaIbHON TOUYKH.

TexHu4yeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCH: CHUIAOMETD,
JBWYKEHUE CHAPSA0B, LIEMTHBIE, IECTEPEHYATHIE U PEMEHHBIE ITepeAadn, CKOPOCTHBIE
TUDTHL.

Jemoncmpayuu.

Mopnenb cucTeMbl OTCUETA, MIUTKOCTPALUs KMHEMAaTHYECKUX XapaKTEPUCTUK
JIBVKCHHSL.

CriocoOblI UcclieIOBaHUSI ABMKEHUI.

Nnmroctpanys npeneabHoro nepexona i i3MEPEHNE MrHOBEHHOM CKOPOCTH.

[IpeoOpa3oBaHue ABMXKEHUM C UCTIOIb30BAaHUEM MEXAaHU3MOB.

[Taenue Ten B BO3AyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue aBuxkeHus Tena, OPOIIEHHOIO IOJ YIiOM K TOPU30HTY U
TOPU30HTAJIBHO.

HanpaBnenue ckopoCTH Mpy IBHXKEHHUH 110 OKPY>KHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHEHHME ITyTEH, TPACKTOPHI, CKOPOCTEH ABUKEHUS OJJTHOTO M TOT'O K€ TeJa
B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxkcnepumenm, nadopamopnuvie pabomaolt, RPAKMUKYM.

M3yueHne HEpaBHOMEPHOTO JIBMXKECHMS C LENBIO ONPEIEICHHUsS] MTHOBEHHOM
CKOPOCTH.

N3mepenre yCKOpEeHHs MpU NPSAMOJIMHERHOM PAaBHOYCKOPEHHOM JIBH)KCHHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHM NP PABHOYCKOPEHHOM
JBUKECHUH.

N3mepenne  yckopeHuss ~ CBOOOJHOTO  mHaAeHUs  (PEKOMEHIO0BaHO
UCIIOJIb30BaHue 1M (PPOBOI TabopaTopun).

N3yueHue ABHKEHUS Tea, OpOIIEHHOT0 TOPU30HTaIbHO. [IpoBepka rumnoTes3sl
O NpPsAMOW NPONOPLIMOHAIBHOW 3aBUCHUMOCTH MEXAY AAJbHOCTBIO MOJIETAa U
HA4YaJIbHOW CKOPOCTHIO TEJIA.

N3yueHue IBHKEHUS Tejla MO OKPYXHOCTH C MOCTOSIHHOW IO MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH MepHo/ia 00palieHnss KOHMYeCKOr0 MasiTHUKa OT
€ro MapameTpoB.

Tema 2. /lunamuxa.



IlepBoiii 3ak0oH Hprotona. Mueprumanenble cuctemsl oTcyéra. lIpuHumn
oTHocuTenbHOCTH ["anmuies. HeuHnepuuanbHbie CUCTEMBI OTcuéra (OmpeesieHue,
IpUMEPBHI).

Macca tena. Cuna. [IpyHuun cynepno3uimu cui.

Bropo# 3akoH HeroTOHA 1151 MaTEpHAIIBHONM TOYKHU.

Tpernii 3akoH Hpr0TOHA 17151 MaTepUaIbHbIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHHS. OKBUBAJICHTHOCTh TI'PABUTALIMOHHON W
WHEPTHON MaccCBhl.

Cuna TspKecTH. 3aBUCUMOCTh YCKOPEHHUSI CBOOOJHOrO MAJEHUS OT BBICOTHI
HaJ TIOBEPXHOCTHIO IUIAHETHI W OT Teorpaduueckor mmUpoTH. J[BrkeHUe
HEOECHBIX Tell U UX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocmudeckast CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tema. Bec tema, nBuxKyuierocs c
YCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs CKOJIBKEHUS U CUJIa TPEHUS OKOA.
Koaddunment tpennst. Cuna cOnpoTUBIICHUS TTPU ABUKEHUU TEJa B )KUJKOCTH WIH
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHTEJIBHOTO JIBUKEHHS.

Hasnenue. [' mapocrarnueckoe napienne. Cuna Apxumena.

TexHnueckne yCTpOWCTBA W TEXHOJOTHMYECKHE TMPOLECCHl: MOAIIMITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpauuu.

HaOnronenue ABMKEHUS T€JI B MHEPIUATIBLHBIX U HEMHEPIIUATbHBIX CUCTEMAaX
OTCYETA.

[IprHIMI OTHOCUTEILHOCTH.

Kayenne nByX LWIMHIPOB WIM IIAPOB Pa3HOM MacChl C OJUHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIMATIBHON CUCTEMBI OTCYETA.

CpaBHEHME  pPABHOACWUCTBYIOIIEW  MNPUIOKEHHBIX K TEeIy CHI €
ITPOU3BEAECHUEM MACCHI TEJIA HA €70 YCKOPEHUE B NHEPLUHUAIBHOW CUCTEME OTCUETA.

PaBeHCTBO cnJl, BOBHHKAIOUIMX B PE3YIbTATE B3aUMOAECHCTBUS TEL.

HN3mepenune macc o B3anMOICMCTBUIO.

HesecomocTs.

Bec Tena npu yCkOpeHHOM oABEME U TTaJICHUU.

[HenTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS TTOKOS, KAUEHHS U CKOJIbYKEHUS.

Yuenuueckuit skcnepumenm, nadopamopnsie padomuol, nPAKMUKYM.

N3mepennie paBHOACHCTBYIOIIEH CHIT ITPU ABUKEHUHN OpyCKa 10 HAKIIOHHOMN
IJIOCKOCTH.

[IpoBepka TUMOTE3bl O HE3aBUCHUMOCTH BPEMEHHU JBIDKCHHUS Opycka 10
HAKJIOHHOW ITIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro0 MaccChl.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIUX B MPYKUHE U
PE3MHOBOM 00pasIie, OT BX AchOpPMAIIHH.

N3yuenne ABUKEHUSI CUCTEMBI TEJI, CBI3aHHBIX HUTHIO, IEPEKUHYTOU Yepe3
JIETKUM OJIOK.

N3mepenre KodpQHIIMCHTA TPEHHS 110 BEJIWYMHE YIIIOBOro Koddduimenta
3aBucUMOocTd Frp(N).

WccnenoBanue nprxkeHus Opycka Mo HAKJIOHHOM TUNIOCKOCTH € IEPEMEHHBIM
KO3 (HUIIUEHTOM TPEHUS.

N3ydenue nBuxeHUs rpy3a Ha Baly ¢ TPCHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbGcomoTHO TBEpHoe Teno. lloctynmarenbHoe W BpallaTeIbHOE ABUKEHUE
TBEpJIOro Teina. MOMEHT CHJIbl OTHOCUTENBHO OCH BpalieHus. [linedo cuibl.
CrnoxeHue cull, MPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsokecTu Tena.

VY cioBust paBHOBECHS TBEPAOTO TeEA.

YcroitunBoe, HeyCTOMUMBOE, O€3pa3TMIHOE PABHOBECHE.

TexHuyeckne yCTpOWCTBA W TEXHOJOTUYECKUE TMPOLECCH: KPOHILITEWH,
CTPOUTENIBHBIN KpaH, peléTyaTble KOHCTPYKIIUU.

Jlemoncmpauuu.

VY cnoBus paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit akcnepumenm, nabopamopnule padomuoi, npaKmuKym.

UccnenoBanue ycinoBul paBHOBECUS TBEPAOrO TeEJd, HMEIOLIETO OCh
BpalICHUSI.

KoHncTpynpoBanue KpOHIITENHOB U PACYET CUJT YIIPYTOCTH.

N3ydenune ycToMuMBOCTH TBEPIOTO TENA, UMEIOLIETO MJIOIIA/Ib OTIOPHI.

Tema 4. 3axkonwl coxpanenusn ¢ Mexanuxe.

NmMnynbec MaTepuanbHON TOUKHM, CUCTEMBI MaTEpUANIBHBIX TOUEK. LIeHTp Macc
CHUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema O IBM)KEHUHU LIEHTPa Macc.

NMmyiibe cribl M UI3MEHEHHME UMITYJIbCA TEIA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOEC ABMIKEHHUE.

MomeHT uMmyJibca MaTepuaibHOM TOYKU. [IpencraBiieHne o cOXpaHEHUU
MOMEHTA UMITYJIbCA B HEHTPAIbHBIX MMOJISX.

PaGora cwibl Ha MajoM W Ha KOHEYHOM IepemelneHuu. ['paduyeckoe
npeAcTaBieHue padOThl CUIIBI.

MoIIHOCTb CHUJIBL.

Kunernueckass sHeprust matepuanbHOl TOYKU. TeopemMa 00 M3MEHEHHH
KUHETUYECKOU IHEPTUU MATEPUAIIBHON TOUKHU.



[ToreHunanbHblE W HENOTCHIMAJNbHbIE CUJbl. [loTeHnuManbHass >SHEpPrus.
[ToTennumanbpHas HEprusi yrnpyro jnegopMupoBaHHOM MpykuHbI. [loTeHIManbHas
SHEPrus Tella B OJJHOPOJHOM I'PaBUTAlMOHHOM noJie. [loTeHImanpHas sHeprus teia
B TPABUTALIMOHHOM TMOJIE¢ OJHOPOAHOro Iapa (BHyTpu W BHe Mmiapa). Btopas
KOCMHYECKASI CKOPOCTh. TpeThs KOCMHUYECKAST CKOPOCT.

CBs13b paOOThI HEIOTEHIIMATBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOU IHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUUYECKOM YHEPTUH.

Ynpyrue v Heynpyrue CTOJIKHOBEHUSL.

VYpaBHeHue bepHynu 17 WOCAIBHOM >KUIAKOCTH KAaK CIEACTBUE 3aKOHA
COXpPaHEHUSI MEXaHUUYECKON YHEPTHH.

TexHn4ecKkne yCTpOMCTBA M TEXHOJOTMYECKUE MPOILIECCHI: ABUKCHUE PAKET,
BOJIOMET, KONEP, MPY>KUHHBIN MUCTOJIET, TUPOCKOII, ((UTYPHOE KaTaHUE Ha KOHbKAX.

Jemoncmpauuu.

3aKOH COXpaHEHUs UMITyJIbCa.

PeakTuBHOE NBUKEHUE.

N3mepenre MOITHOCTH CHJTBI.

N3MeHeHue 3Hepruu Tena npy COBEPIICHUU padOThl.

B3anmHble npeBpallleHUs] KWHETUYECKON W MOTEHIHAIBHOW SHEPTUil MpH
JNEUCTBUM HA TEJIO CUJIbI TSXKECTU U CHJIBI YIIPYTOCTH.

CoxpaHeHHe SHEPruu Npyu CBOOOTHOM MAJCHUH.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padbomut, NPAKMUKYM.

N3mepenune nmnyiibca Teaa no TOpMO3HOMY Iy TH.

N3mepenne cuiibl TATH, CKOPOCTH MOJIETH JJIEKTPOMOOWIIS M MOIIHOCTHU
CHUJIBI TSTH.

CpaBHEHUE U3MEHEHUS UMITYJIBCA TEIA C UMITYJIbCOM CHIIBL.

HccnenoBanne coxpaHeHUs UMITYJIbCA IPU YIIPYTOM B3aUMOJIECTBUH.

N3mepenre KNHETUYECKON SHEPrUHU Tella IO TOPMO3HOMY ITYTH.

CpaBHeHME U3MEHEHUSI TOTCHIIMAIIbHOW YHEPTUU NIPYKUHBI ¢ PaOOTOM CHUITBI
TpPEHUSL.

Omnpenenenre pabOThl CHJIBI TPEHHUS TPH JBWKCHUHM Tella MO HAKJIOHHOM
TJIOCKOCTH.

Pa3nen 3. MogexkyaspHuasi pu3nka u TepMOIMHAMMKA.

Tema 1. Ocnoevt MONEKYAAPHO-KUHEMUYECKOIL MEOPUU.

OcHOBHbBIE TOJIOKEHUSI MOJEKysipHO-KuHeTndecko teopun (MKT), ux
onbITHOE 000cHOBaHue. Jnuddy3us. bpoyHOBCKOe ABMKEHUE. XapaKTep ABUKCHUS
Y B3aMMOJICMCTBHUS 4YaCTUL] BelIeCTBA. MOJENNU CTPOCHUS Tra30B, KUIAKOCTEU U
TBEPIBIX TEN U OOBSICHEHHE CBOWCTB BEIIECTBA Ha OCHOBE JTHX



Mozened. Macca u pasmepsl Mojekyn (atomoB). KosmmyecTBo BemniecTsa.
[TocrosiHHas ABoraapo.

TermoBoe paBHOBecuwe. Temmepatypa u crmocoObl e€ m3Mmepenus. [llkama
temneparyp Llenbcus.

Mogenps uaeanbHOro ra3a B MOJIEKYJISIPHO-KUHETUYECKON TEOPUU: YaCTHULIbI
rasa JIBUKYTCSI XaOTHUECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

l'azoBble 3akoHBl. YpaBHeHue MeHaeneeBa—Knamnelpona. AOcomtoTHAs
temneparypa (mkana temnepatyp KenbBuna). 3akon [lanbroHa. M3omporiecch B
UJeaNbHOM Ta3e C IIOCTOSIHHBIM KOJIMYECTBOM BelecTBa. [ 'paduueckoe
Ipe/ICTaBIIEHUE U30IPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIy JaBICHUEM M  CPEAHEH  KHUHETUYECKOW  DJHEprueu
MOCTYMATEIBbHOTO TEIUIOBOTO JBH)KEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UACAIBHOIO ra3a).

CBs13b a0CONIOTHOM TEMIIEPATYPBI TEPMOJIUHAMUYECKON CUCTEMBI CO CpETHEN
KHMHETHYECKOW SHEPTUEN MOCTYIAaTEIbHOTO TEIUIOBOIO JBUKEHUS €€ YaCTHII.

TexHHuecKrue yCTpPOMCTBA M TEXHOJIOTHYECKHE IIPOLIECCHI: TEPMOMETD,
OapoMeTp, MoTyYeHuEe HaHOMAaTEPUAJIOB.

Jlemoncmpauuu.

Mopnenu 1BUKEHHSI YaCTHUL] BEILIECTBA.

Mojiens OpOyHOBCKOTO JIBUKEHMS.

Buneopoinuk ¢ 3anuchio peaibHOro OpOyHOBCKOIO ABHKEHUS.

Huddy3ust :KUIKOCTEN.

Mopens onbita llTepHa.

[IpuTskeHnE MOJIEKYII.

Mopnenn KpUCTaJUIMYEeCKUX PEMIETOK.

HaGnronenue u ncciieoBaHue H30nponeccoB.

Yuenuueckuit sxkcnepumenm, nadopamopnsvie padomaol, RPAKMUKYM.

HccnenoBanue mponecca yCTAHOBIEHUS TEIUIOBOTO PABHOBECUS IIpU
TEMI000MEHE MEXKIY TOPSUYEl U XOJIOAHOU BOJOM.

N3ydyeHne H30TEPMHUYECKOro mponecca (PEKOMEHIOBAHO HCIOJIb30BaHUE
1udpoBoii 1abopaTopun).

N3ydyeHne n30XopHOTO mporecca.

N3yuenue nzobapHOro mporecca.

[IpoBepka ypaBHEHUSI COCTOSIHHUSL.

Tema 2. Tepmoounamuxka. Tennoevie mauiumul.

Tepmonunamuueckass (T[]) cuctema. 3amaHue BHEIIHUX YCIOBHM st
TEPMOJIMHAMHUYECKOU cUCTEeMbl. BHellHue u BHyTpeHHue napameTpsl. [lapamerpsl
TEPMOJIMHAMUYECKOW CUCTEMBI KaK CpEJIHNE 3HAYEHUS BETUYNH, ONUCHIBAIOIINX €€
COCTOSIHHE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano TtepmoanHaMuku. (CaMONpOW3BOJIBHAS — pelaKcalys
TEPMOJUHAMHYECKON CUCTEMBI K TEINIIOBOMY PaBHOBECHIO.

Mopenp HI€anpHOTO ra3a B TEPMOJMHAMHUKE — CHCTEMa YPaBHEHHM:
ypaBHeHue MenneneeBa—Knaneipona u BbIpaXE€HHE [JI1 BHYTPEHHEHW JHEPIUHU.
VYcnoBrs MPUMEHUMOCTH 3TOM MOJENH: HU3Kash KOHUEHTPALUs YacTHUIl, BEICOKHE
TEeMIEPATyphl. BelpaxkeHue il BHYTPEHHEW SHEPTUHA OJHOATOMHOTO HACAIBHOTO
rasa.

KBazucrarnueckre u HeCTaTUYECKHUE MPOLIECCHI.

DOnemeHTapHas paboTa B TepMOAMHAMUKeE. Beranciaenne padoThl 1o rpaduxy
npoiiecca Ha pV-auarpamme.

Teruonepenaya  kak  cnoco0  W3MEHEHUsT  BHYTPEHHEH  SHEPIruH
TEPMOJIMHAMHYECKOW  cucTeMbl 0Oe3  coBepuieHust pabOotel.  KonBekuws,
TEIIONPOBOHOCTD, U3IyYEHHUE.

KomndectBo Ttemmorel. Temno€MKOCTh Tena. YJenbHas W MOJIApHas
TEINIOEMKOCTH BEHIECTBA. YpaBHeHHMe Maliepa. YaenbHas TEIIOTa CrOpaHus
ToruiBa. Pacu€r komMuecTBa TEIIOTHI mpu Temionepenaye. Illonarue 00
aauabaTHOM ITpoIiecce.

IlepBblii 3aK0H TEpMOIUHAMUKY. BHYTpeHH:s sHEpTHs. KOoMuecTBO TENMIOTHI
u paboTa Kak Mepbl HW3MEHEHUs BHYTPEHHEH HHEPruud TEPMOJIMHAMHYECKOU
CUCTEMBI.

Bropoil 3akOH TEpMOJMHAMHMKH Ul PABHOBECHBIX IIPOLECCOB: 4Yepes
3alaHHO€ PAaBHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKON CHCTEMBbI MPOXOJMT
eMHCTBEHHAas aaradara. AOCOIIOTHAS TeMIlepaTypa.

BTopo¥i 3aKk0H TEpMOAMHAMUKY JIJII HEPABHOBECHBIX MPOLIECCOB: HEBO3MOXKHO
nepenaTh TEIyIoTy OT 0oJiee XOJIO0IHOTO Tea K 0osiee HarpeToMy 6€3 KOMITeHCalluu
(Knay3uyc). HeobpatuMocTs TpUPOAHBIX MPOIECCOB.

[TpuHnmmb! nercTBrs TermnoBbix MamuH. KITI.

Maxkcumanbnoe 3HaueHue KIIJ1. [ukn Kapno.

DKOJIOTUYECKUE ACIEKThl MCIOJIb30BAHUS TEIUIOBBIX ABHUTrarenei. TemmoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpe/ibl.

TexHuueckue yCTpOMCTBA M TEXHOJIOIMUECKHE IPOLECCHI: XOJOAWIbHUK,
KOHJUIIMOHEP, NU3EIbHBIA W KapOIOpaTOpHBIA ABUTATENd, MHapoBas TypOuWHa,
MOJIyYEHUE CBEPXHU3KHUX TEMIEPATYP, YTWIH3ALUUS «TEIUIOBBIX» OTXOJIOB C
MCIIOJIb30BaHUEM TEIUIOBOTO HAcoca, yTUIN3alusi OMOOpraHMueCKOro TOTIMBA JIs
BBIPAOOTKHU «TETUIOBON» U 3JIEKTPOIHEPIHUH.

Jemoncmpauuu.

W3meHneHue TemiiepaTypbl Ipu auadaTHyeckoM paclIupeHUN.

Bosnymnoe orauso.

CpaBHeHHME yIENIbHBIX TEIMIIOEMKOCTEN BEIECTB.



CnocoObl U3MEHEHUSI BHYTPEHHEW SHEPTUU.

HccnenoBanue annabaTHOTO Ipolecca.

KoMrmbroTepHbie MOJIENH TEIIOBBIX IBUTATEIIEH.

Yuenuueckuit skcnepumenm, nadopamopnsie padomul, nPAKMUKYM.

N3mepenne ynenbHOU TEMIOEMKOCTH.

HccnenoBanue nponecca OCTbIBAHUS BELIECTBA.

HccnenoBanue annabaTHOTO mpouecca.

N3yuyeHne B3aMMOCBSI3M SHEPrUM MEXKMOJIEKYJISPHOTO B3aWUMOJCHCTBUSA M
TeMIepaTypbl KUTIEHUS dKUJTKOCTEH.

Tema 3. Azpezammnvie cocmoanusa eéeujecmea. Dazoswvie nepexoobl.

[Tapoo6pa3zoBanue u koHaAeHcanus. Micnapenue u kunenue. Y enbHasi TeraoTa
apooOpa3zoBaHUsI.

HacelllleHHBIE W HEHAChIIEHHbIE TMapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH U IABJICHUSI HACBIILIEHHOTO Iapa OT TEMIEPATYPbI, UX HE3ABUCUMOCTb OT
00bEMa HACBIILIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEpaTyphbl KUIIEHUSI OT JABJICHUS B
AKUJTKOCTH.

BnaxxnocTh Bo3myxa. AGCOJIIOTHAS U OTHOCUTEIbHAS BIaYKHOCTb.

Teépnoe Teno. Kpucramnmuyeckue u amopdubie Tena. AHU30TPONHS CBOMCTB
KpuctauioB. [lnaBneHue u Kpuctamiuzanus. YaejlbHas TEIJIOTa IUIABJICHUS.
Cyb6mumarusi.

Hedopmanuu TBEpAOTO Tena. Pactspkenue u cxxarue. Casur. Moayns FOHra.
[Ipenen ynpyrux nedopmaruid.

TeroBoe pacmupeHue XUIKOCTEH U TBEPABIX Tel, 00bEMHOE W JIMHEHHOE
pacupenre. AHrapMOHHU3M TEIJIOBBIX KOJIEOAHMI YaCTHUIl BEIIeCTBAa KaK MPUINHA
TEIJIOBOTO paclIvpeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue 3Heprum B (ha30BbIX NEPEX0IAX.

VYpaBHeHuE TEMI0BOTO OanaHca.

[ToBepxHocTtHOE HaTsDKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSKEHUSI.
Kanmmuiapasie sBinenus. J[aBneHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTpOMCTBA U  TEXHOJOTMYECKHE TMPOIECCHI:  JKUJKHE
KPHUCTaJLIbl, COBPEMEHHBIE MAaTEpUAIbI.

Jlemoncmpayuu.

TerutoBoe pacmpeHue.

CBoiicTBa HACHIIEHHBIX MTAPOB.

Kunenue. Kunenue npu moHM>KEHHOM JABJICHUMU.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSXKEHMUS.

OnbIThI ¢ MBUIBHBIMHU TIJIEHKAMU.

CmaunBaHue.



Kanunnsipasie siBeHuUs.

Mopenn HEHbIOTOHOBCKOM KUIKOCTH.

CnocoObI U3MEpEeHUs BIAKHOCTH.

Hccnenoanne HarpeBaHus U IUIABJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

Buasr nepopmarnmii.

Habmronenue mansix nedopmarui.

Yuenuueckuit skcnepumenm, nadopamopnsie padomuol, nPAKMUKYM.

N3ydenune 3akOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEH.

N3MepeHne yaenpHOM TEMIOTHI IUIaBJICHUS JIbA.

N3ydenune cBOMCTB HACBIIEHHBIX IIAPOB.

N3mepenne aOCOMIOTHON BIAXHOCTH BO3/AyXa M OIIEHKAa MAacChl MapoB B
ITOMEIIECHU Y.

N3mepenue korppuimeHTa HOBEpXHOCTHOTO HATSKEHUS.

N3mepenne moayns FOnra.

HccnegoBanue 3aBUCMMOCTH  JeopmManuum  pe3sMHOBOro oOpasuma  oT
MPUJIOKEHHOW K HEMY CHJIBI.

Pa3znesn 4. DiekTpoaAHAMHUKA.

Tema 1. Dnexmpuueckoe no.e.

DIeKTpr3almsl Tell U €€ MPOSBICHHS. OJICKTPUUECKHAN 3apan. [Ba Buaa
ANEKTPUYECKUX 3apsfoB. [IpOBOIHWKM, IUANEKTPUKA U MOJYNPOBOAHUKU.
DneMeHTapHbIN AIEKTPUYECKUH 3apsil. 3aKOH COXPAHEHUS JIEKTPUUYECKOIO 3aps/a.

B3aunmoneiictBue 3apsanoB. Todeunsie 3apsiabl. 3akoH Kyrona.

Onextpuyeckoe nojie. Ero neicTBue Ha AIEKTPHUYECKHUE 3apsi/Ibl.

Hanpsoxénnocts  anextpuueckoro mnoss. IIpoOueiii  3apan.  JIlunum
HANPSHKEHHOCTH 3JIEKTPUYECKOro nojisi. OJHOPOIHOE IIEKTPUUECKOE TTOJIE.

[ToTeHIMAIBHOCTD JJIEKTPOCTATHYECKOTO IMONs. Pa3HOCTH NMOTEHIMANOB H
HanpspkeHue. [loTeHuumanpHas »HEprus 3apsga B DIIEKTPOCTATUYECKOM  IIOJIE.
[ToTeHnman 3xaeKkTpocTaTudeckoro nosist. CesA3b HANPSYKEHHOCTH MOJIS U Pa3HOCTH
NOTEHIMAJIOB JUISl JIEKTPOCTATUYECKOrO Moy (KaKk OJHOPOJHOTO, TaK U
HEOJHOPOJHOTO).

[IpuHUMI Cynepno3uuu IEKTPUIECKUX MOJIEH.

[Tone Toueunoro 3apsnga. Ilone paBHOMEpHO 3apsbkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsKEHHOTro mo o0béMy Imapa. Ilonme paBHOMEpHO 3apsKEHHOU
OCCKOHEYHOW TUIOCKOCTU. KapTuHBI JUHUN HANpsOKEHHOCTH DJTHX TIOJIEH U
SKBUIIOTEHIMAJIBHBIX IOBEPXHOCTEN.

IIpOBOTHHKH B JIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3apsI0B.

JIMDAEKTpUKKM B DJIEKTPOCTATUYECKOM  TIOJIE. Jupnextpruueckas
IIPOHUIIAEMOCTD BEIIECTBA.



Konpencatop. DneKTpo€MKOCTh KOHAEHCATOPa. DIEKTPOEMKOCTh ILIOCKOTO
KOHJIEHCATOpA.

[TapannensHOE coenMHEHNE KOHAEHCATOPOB. [locnenoBarenbHOe COeMHEHNE
KOHJICHCAaTOPOB.

DHeprus 3apssKeHHOT0 KOHJIEHCATopa.

JIBU>KEHHE 3apsKEHHOM YaCTULBI B OJHOPOIHOM 3JIEKTPUUYECKOM IIOJIE.

TexHuyeckre yCTpOHMCTBA M TEXHOJOTHMYECKHE IMPOLECCHI: 3JIEKTPOCKOI,
AIIEKTPOMETpP, DJCKTPOCTaTHUECKas 3allluTa, 3a3eMIICHHE DJIEKTPOIPHOOPOB,
KOHJIeHCcaTophl, TeHepatop Ban ae ['paada.

Jemoncmpayuu.

Y CTpOUCTBO U IPUHLUIL JEUCTBHUS DJIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIaPUKOB.

DIIEKTPUYECKOE TIOJIE IBYX 3aPSKEHHBIX ITACTHH.

Mopgensb anekTpoctaTudeckoro reaeparopa (Ban ne ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aIlUTA.

Y CTpOUCTBO U IENCTBUE KOHIEHCATOPA MOCTOSIHHOM U TEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCAaropa OT IUIOLAdu
IJIACTUH, PACCTOSHUSA MEXIY HUMH U JUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3IEKTPUUECKOT0 MOJIs 3aPSIKEHHOTO KOHAEHCATOPA.

3apsiaKa U pa3psiKka KOHIEHCATOpa YEPE3 PESUCTOP.

Yuenuueckuit sxkcnepumenm, nadopamopnuvie pabomaoi, nPAKMUKYM.

OueHka cui B3aMMOJEHUCTBUS 3aPSKEHHBIX TETT.

HabGnronenue npeBpailieHrs SHEPTUN 3apsXKEHHOTO KOHJIEHCATOPa B YHEPTHUIO
W3JIy4Y€HUS CBETOIUOMA.

N3yueHne npoTekanus TOKA B LIETH, COAEPKAIIEH KOHJIEHCATOP.

Pacnpenenenune Pa3HOCTH MOTEHIINAJIOB (HampspKEeHUST ) npu
MIOCJIEIOBATEILHOM COCIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHAEHCATOPA YEPES PESUCTOP.

Tema 2. IlocmosanHblil 31eKMPUYeCKUIL HOK.

Cuna toka. [IocTosIHHBIN TOK.

VYcnoBus cyniecTBOBaHUSI TOCTOSIHHOTO 3JIEKTPUYECKOro TOKa. McTOUHUKM
toka. Hanpsikenue U u DJ1C £ .

3akoH OMa JuIsl y4acTKa LIETH.

DIIEKTPUUECKOE COMTPOTUBIICHUE. 3aBUCUMOCTh COITPOTUBIJIEHUS] OJTHOPOIHOTO
MPOBOAHUKA OT €ro JJMHBI M IUIOIMIAJM TONEPEYHOr0 CEUECHUS. Y IeJIbHOE
COITPOTHBJIEHUE BELIECTBA.

[TocnenoBarenbHOE, MapaJIEIbHOE, CMEIIAHHOE COCAUHEHHUE MPOBOJHUKOB.
Pacuért pazBeTBn€HHBIX dekTpuueckux nemnei. [Ipasmia Kupxroda.



Pabota anekTpudeckoro Toka. 3akoH Jxoyns—JIenna.

MOUTHOCTh 3JIEKTPUYECKOrO0 TOKa. TerioBasi MOIIHOCTb, BbIAEIsiEMas Ha
pe3ucrope.

OJ1C v BHyTpEHHEE CONPOTUBIICHUE UCTOYHUKA TOKa. 3aKoH OMa JIJisi OJIHOM
(3aMKHYTOM) dJIeKTpUYecKOM 1enu. MoIHOCTh HCTOUHHMKAa ToKa. KopoTkoe
3aMbIKaHHE.

KonnencaTtop B 111y NOCTOSTHHOTO TOKa.

TexHuueckue yCTpONUCTBA M TEXHOJOTUYECKUE TPOIECCHI: aMIIepMETD,
BOJILTMETP, PEOCTAT, CUETUUK IJICKTPUUECKOU SHEPTUHU.

Jemoncmpayuu.

N3mepenure cuibl TOKa U HAMIPSIKEHHUSL.

HccnenoBanne 3aBUCUMOCTH CHJIbI TOKa OT HAIPSDKEHUS I PE3UCTOPA,
JIaMITbl HaKaJIMBAHUS U CBETOUO/A.

3aBUCUMOCTh COMPOTUBIICHUS HWJIMHAPUYECKUX MPOBOJHUKOB OT JJIUHBI,
IJIOIIA TN TTONIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS TIPU TOCTOSTHHOM
HaIpsHKEHUU.

[Ipsamoe n3mepenne D/1C. KopoTkoe 3aMbIKaHUE TAIIBBAHUYECKOTO JIEMEHTA
1 OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

Cnoco0bI coeTMHEeHNs] ICTOUHUKOB Toka, J/]C Oarapeii.

UccnenoBanune pasHOCTH MOTEHIIMATIOB MEXIY MOJIFOCAMU MCTOYHUKA TOKa
OT CWJIbI TOKA B IIEIH.

Yuenuueckuit sxkcnepumenm, nadopamopnsie padomul, nPAKMUKYM.

HccnenoBanue CMEIIAHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoTUBICHUS TPOBOTHUKOB.

NccnegoBanue 3aBUCUMOCTH CHUJIBI TOKa OT HANpsDKEHUS I JIAMIIbI
HaKaJIMBaHUSI.

VYBenuueHue npesena u3MepeHus amnepmeTpa (BoJabTMETPA).

N3mepenne D/1C 1 BHYTPEHHETO CONPOTUBIICHUSI ICTOYHUKA TOKA.

Uccnenosanne 3aBucumoctd DJIC raibBaHUUECKOTO 3JIEMEHTa OT BPEMEHU
IPU KOPOTKOM 3aMbIKAHUH.

UccnenoBanue pasHOCTH MOTEHIIMAIOB MEXY MOJIIOCAMU MCTOYHUKA TOKA
OT CWJIbI TOKA B IIEIH.

UccnenoBanue 3aBUCMMOCTH MOJIE3HOM MOIITHOCTH MUCTOYHHKA TOKA OT CHJIbI
TOKa.

Tema 3. Toku 6 paznuunsix cpeoax.

DneKTpyuyeckass MPOBOJAUMOCTh  PA3IMUHBIX  BEHIECTB.  DJIEKTPOHHAS
MPOBOAMMOCTH TBEPIBIX METAIJIOB. 3aBUCUMOCTb COMPOTHUBJIEHUS METAIJIOB OT
Temmnepatypbl. CBEpXIPOBOIUMOCTb.



DnexkTpuyecKkuid TOK B BakyyMe. CBOKCTBA 311E€KTPOHHBIX ITyYKOB.

[TomynpoBOIHUKH. CobOcTBeHHass W TpHUMECHas  MPOBOAUMOCTH
MOJIyITpOBOJHUKOB. CBoiicTBa p—N-niepexonaa. [1omynpoBoIHUKOBBIE TPUOOPBHI.

ONEKTPUYECKUA TOK B JJIEKTPOJIMUTAX. JIEKTPOIUTHYECKAs IUCCOLMALIMSL.
OnekTpou3. 3akoHbl Dapajes A FACKTPOIIU3a.

DJNeKTpUYeCKUid TOK B ra3zax. CaMOCTOSITEIbHBIA M HECAMOCTOSTEIbHBIN
paspsa. PazmuyHble TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHuyeckre yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: Tra3opaspsaHble
JaMIbl, BJEKTPOHHO-Ty4eBas TpyOKa, MOJYHIPOBOJHUKOBBIE MTPHOOPHI: AHOJ,
TpaH3ucTop, GOTOANO/, CBETOAUO/, FAIbBAaHUKA, PAPUHUPOBAHUE ME/IU, BhHITIJIaBKA
AITIOMUHUS, SIEKTPOHHAS MUKPOCKOIIHS.

Jlemoncmpauuu.

3aBUCUMOCTb COIPOTUBIICHUS METAJIOB OT TEMIIEPATYPBHI.

IIpoBOIMMOCTB IIEKTPOIUTOB.

3akonsl 35iekTponuza dapazest.

HckpoBoit pa3psii 1 IpOBOIUMOCTb BO3AYXa.

CpaBHeHHE TPOBOJUMOCTH METAJIJIIOB U MOJTYIPOBOJIHHUKOB.

OaHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Yuenuueckuit 3kcnepumenm, nabopamopnuie padomaol, npaKmuKym.

HaoOmnronenue snexrposusa.

N3mepenue 3apsaa 0JHOBAJIEHTHOIO HOHA.

HccnegoBanne  3aBUCMMOCTH  COINPOTHUBIICHHS  TEPMOpE3UCTOpa  OT
TEMIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH JUOAA.

Du3nYecKuil MPAKTUKYM.

Crioco6b1 n3MepeHust (PU3NUECKUX BETUUYHMH C UCIOJIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX U3MEPUTENIbHBIX NPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOGCOIIIOTHBIE U OTHOCUTENbHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEIHYUH.
OueHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX U3MEPEHUM, HCCIEAOBAHUM  3aBUCHUMOCTEU
¢u3nUecKuX BEIWMYHMH, TPOBEpPKA MPEMIOKEHHBIX TUNOTE3 (BBIOOp u3 pabdor,
OMHMCAHHBIX B  TEMAaTUYECKUX  pazlenax  «YUEHHYECKHH  HIKCIIEPUMEHT,
nabopaTopHbIe PabOTHI, TPAKTUKYM).

MexnpeamMeTHbie CBA3U.

Nzyuenue kypca pusuku yriyosnéHHOro ypoBHs B 10 kacce ocyiecTBiaseTcs
C Y4€TOM COJEP)KATEIbHBIX MEXKMPEIMETHBIX CBA3EH C KypcaMH MaTeMaTHKH,
OMOJIOTUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meosicnpeomemnule nOHAMUA, CEAZAHHBIE C U3YYEHUEM MEN 0008 HAYUHO20
no3HaHuA: SBIICHUE, HAy4yHbIH (akT, rumnortesa, ¢u3nyuecKas BEJIMYMHA, 3aKOH,



Teopusi, HaONIOJEHUE, SKCIEPUMEHT, MOJACIUPOBAaHUE, MOJAEIb, H3MEpPEHUE,
HOTPELIHOCTH U3MEPEHUM, N3MEPUTENIbHBIE TPUOOPHI, IUPPOBast 1abOpaTOpusl.

Mamemamuka: pelieHUE CUCTEeMbl YypaBHeHHH. JlunelHas QyHKIMs,
napabona, runepobona, ux rpapuku U cBoiicTBa. TpuroHomerpuueckue (QpyHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKJIECTBO.
BekTops! 1 MX IPOEKINK Ha OCH KOOPAMHAT, CII0)KEHUE BEKTOPOB.

Buonozua: Mexannueckoe ABM)KEHUE B XKUBOU mpupoze, nudpdysus, ocMoc,
TEII000MEH JKMBBIX OPTaHU3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXKAIOLIEH Cpesbl,
yTUIU3alusg OHMOOPraHWYEeCKOro TOIUIMBA [UIsl BBIPAOOTKU  «TEIUIOBOW» H
AJIEKTPOIHEPIUHU, TOBEPXHOCTHOE HATSYKEHUE U KaWJUISIPHBIE SIBJICHUS B IPUPOJIE,
AJIEKTPUYECKUE SIBICHUS B dKUBOU MPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAs Macca, MOJy4eHHE HAaHOMATEpPHAJIOB, TEIJIOBBIE CBOMCTBA
TBEPIBIX TEN, KUIKOCTEH U Ta30B, KUJKHE KPUCTAILUIBI, SJIEKTPUUECKUE CBOMCTBA
METAJUIOB,  JJICKTPOJIUTHYECKAss JMCCOLMALHNs, TaJbBaHUKA, DJIEKTPOHHAs
MUKPOCKOIIHS.

TI'eozpaghus: BnaxxHOCTH BO3yXa, BETPBI, 0aApOMETP, TEPMOMETD.

Texnonozua: npeobpa3oBaHue ABMKEHUN C HCIOJIb30BAaHHUEM MEXaHU3MOB,
Y4€T CYXOro M OJKHJKOrO TPEHUS B TEXHHUKE, CTATHYECKHUE KOHCTPYKLHH
(KpOHILTENH, pemeéTyaTble KOHCTPYKUNH), UCIOIb30BAHUE 3aKOHOB COXPAHEHUS
MEXAaHUKH B TEXHUKE (TUPOCKON, BOAOMET U JApYyrue), ABUTATEIb BHYTPEHHETO
CropaHus, napoBas TypOuHa, ObITOBOM XOJOIMIBHUK, KOHIULMOHEP, TEXHOJIOTUU
MOJIyYeHUS] COBPEMEHHBIX MAaTepuajoB, B TOM YHKCII€ HaHOMAaTepUajoB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTaTUYECKas 3alluTa, 3a3€MJICHHE JJIEKTPOIPUOOpPOB,
ra3opaspsAHbIE JaMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, TAIbBAHUKA.

11 KITACC

Pasznen 4. DieKTpoaAMHAMHUKA.

Tema 4. Maznummnoe none.

B3auMojieiicTBE€ TIOCTOSSHHBIX MArHMTOB U IMPOBOJHUKOB C TOKOM.
MarautHoe mnosne. Bexkrop MarHuTHOM uWHAYKUMH. [IpuHOMnD cynepno3uuuu
MAarHUTHBIX NOJIEN. JIMHUM MarHUTHOM MHIIYKIMH.

MarnutHoe 1moJsie MPOBOJHUKA C TOKOM (TIPSIMOrO MPOBOJAHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AMnepa, €€ HaIrpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBICHUE U MOYJb. J[BUKEHHUE 3apSKEHHON YaCTUILIbI
B OJJHOPOJHOM MarHuTHOM MoJje. Pabota cunbl JlopeHia.

MarnuTtHoe 1osie B BemecTBe. deppoMarHeTHKH, apa- U JuaMarHeTHKH.



TexHuueckue YCTpOﬁCTBa N  TCXHOJIOTMYCCKUC IIPOHCCChI: IPHUMCHCHUC

MOCTOSIHHBIX MarHuTOB, AIIEKTPOMATHUTOB, TECTEP-MYJIbTUMETD,
ANEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.
Jemoncmpauuu.

KaptnHa  nuHMEA  WMHAYKOMM ~ MarHUTHOTO — IIOJIA  TIOJIOCOBOIO U
MOJKOBOOOPA3HOIO MOCTOSIHHBIX MAarHUTOB.

KapTtuna mMHUI MarHuTHOM MHAYKIWH TOJIS JNIMHHOTO MPSAMOT0 NPOBOIHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmoneiicTBrue AByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JHencrBue cuibl JIopeHIa Ha MOHBI AJIEKTPOJIUTA.

Hab6nronenue nBMKEeHUs MydKa 3JIEKTPOHOB B MATHUTHOM TI0JI€.

[TpuHuun NEHCTBUS AIEKTPOU3MEPUTEILHOTO pubopa
MAarHUTOIEKTPUIECKOU CUCTEMBI.

Yuenuueckuii s3xcnepumenm, nadopamopmuvie padomut, npAKMUKYM.

HccnenoBanre MarHUTHOTO MOJISI HOCTOSIHHBIX MArHUTOB.

UccnenoBanue cBOMCTB heppOMarHeTHKOB.

HccnenoBanue neicTBUs MOCTOSIHHOIO MAarHUTa Ha PaMKy C TOKOM.

N3mepenne cuiibl Ammepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMIIEPA OT CHJIBI TOKA.

OnpeneneHrne MAarHUTHOM MHIIYKIIMA HA OCHOBE U3MEPEHUS CUJIbI AMIIEpa.

Tema 5. InekmpomazHumnan UHOYKUUAL.

SIBiieHME DNEKTPOMArHUTHOW MHAYKOMH. [lOTOK BEKTOpa MAarHUTHOM
uaaykiuu. OJIC uHAyKnuu. 3akoH SJEKTPOMAarHUTHOM uHAyKuuu Dapajnes.
Buxpesoe snektpuueckoe nosue. Toku Dyko.

OJIC uHAYKIMM B MPOBOJHUKE, NBMXKYLIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpaBuno Jlenna.

NunyktuBHOCTh. KaTylika WHIYKTMBHOCTM B LENH IOCTOSHHOTO TOKA.
Asnenne camonHaykiuu. 3/1C caMOMHIYKIUU.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MoJIe.

TexHuueckne YCTpOWCTBA M TEXHOJOTHMYECKUE MPOLECCHI: MHAYKLIHUOHHAsS
1I€4Yb, COJICHOMU/I, 3aIUTa OT JICKTPU3ALNU TEJI IPU JABUKEHUU B MArHUTHOM T10JI€
3emun.

Jlemoncmpayuu.

Ha6nronenue sBieHust 2JI€KTPOMAarHUTHOW WHTYKITHH.

UccnenoBanne 3aBucumoctd IJIC HMHAYKIMM OT CKOPOCTH HM3MEHEHHUS
MarHUuTHOTO MOTOKA.



IIpaBuno Jlenna.

[Tagenne MarauTa B aIIOMUHUEBON (MEIHOM) TPyOe.

SBneHre CaMOMHAYKIUH.

Uccnenosanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH MU3MEHEHUS
CHUJIBI TOKA B LICTIH.

Yuenuueckuii 3xcnepumenm, nabopamopnuie padomasl, NPAKMUKYM.

UccnenoBanue siBICHUS JIEKTPOMArHUTHON UHIAYKIIUHU.

Ornpenenenve MHAYKIUNA BUXPEBOIO MArHUTHOTO TOJIS.

HccnenoBanue sSBICHUS] CAMOMHIYKIIAH.

COopxka MOJIeNH JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3nen 5. Kosie0anus u BOJIHBIL.

Tema 1. Mexanuueckue Konebdanus.

Koneb6arenbnas cucrema. CBOOOIHBIE KOJIEOAHUS.

IMapmonunueckue konedbanusi. Kunematnueckoe U JTUHAMUYECKOE OIKCAHUE.
DHEpreTUYecKoe ONMHCAHKUE (3aKOH COXPAaHEHHUS MEXaHWYECKOH sHepruu). BriBon
JTMHAMUYECKOTO OMUCAHUsI TAPMOHUYECKUX KOJICOaHUM U3 UX HHEPreTUYECKOro U
KMHEMATUYECKOTO OMUCAHUS.

Amvmuntyna u ¢daza xosjebanuid. CBsI3b aMIUTUTYAbl KOJEOAHUM HCXOIHOU
BEJIMYUHBI C aMIUTUTYIaMU KOJIeOaHHi €€ CKOPOCTH M YCKOPEHUSI.

Ilepuon u uvactora koneOanuid. Ilepwmon Manabix CBOOOJHBIX KoJieOaHUM
MaTeMaTU4YecKoro MasTHuka. llepuog cBOOOAHBIX KOJIEOAHUN MPY>KUHHOTO
MasITHUKA.

[TonsiTue o 3aryxaromux Kojebanusx. BeiHyKeHHbIe KoneOanus. Pe3onanc.
PezonancHas kpuBasg. BiusHue 3aryxaHus Ha BHUJI PE30HAHCHOW KPHUBOW.
ABTOKOJICOaHUSI.

TexHuyeckue yCTpOMCTBA U TEXHOJOTMYECKUE MPOILIECChl: METPOHOM, Yachl,
KaydeJil, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jlemoncmpayuu.

3anuch KoaebaTeIbHOTO IBIKEHUS.

HaGnronenue He3aBUCUMOCTH MEPUOJIa MaJIbIX KOJIEOAHUM rpy3a HA HUTH OT
aAMILTUTYTBI.

HccnenoBanue 3aTyxaromuyx KojieOaHU 1 3aBUCUMOCTH ITEPHO/1a CBOOOTHBIX
KOJIeOaHMI OT COMPOTUBIICHHUS.

UccnenoBanue kojeOaHWii rpy3a Ha MAacCUBHOM TIPYXHUHE C IEJbIO
dbopMupoBaHUS MPEACTABICHUN 00 MICATbHON MOJIETH IPYKUHHOTO MasiTHUKA.

3aK0OH COXpaHEHUS PHEPTUU MTPHU KOJeOaHUSIX TPy3a Ha TIPYKHUHE.

HccnenoBanue BbIHYKIEHHBIX KOJICOAHHI.

Habmnronenue pezonanca.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padbomaol, npaKmuKym.



W3mepenne mnepuoga CBOOOAHBIX KOJEOAHWN HHUTAHOTO W MPYKHUHHOTO
MasiTHUKOB.

N3yueHune 3aKOHOB ABMKEHUS TEJA B X0J1€ KOJI€OaHH Ha YIIPYyTroM MOJIBECE.

N3yuyeHue ABMKEHUS HUTSAHOTO MasiTHUKA.

[IpeoOpazoBaHue SHEPTUU B IPY>KMHHOM MasITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYAbI 3aTYXAIOIINUX KOJIeOaHUH.

HccnenoBanue BBIHYKIECHHBIX KOJICOAHHI.

Tema 2. dnexmpomaznumnole Koneoanus.

KoneOarenbHubiii KOHTYp. CBOOOAHBIE 3JIEKTPOMArHWTHBIE KOJIEOAHUS B
uaeanbHOM KosiebareabHOM KOHType. ®opmyna Tomcona. CBsI3b aMIUIMTYIbI
3aps/ia KOHAEHCATopa ¢ aMIUIMTYI0M CHIIbI TOKa B KOJIEOAaTEIbHOM KOHTYPE.

3aKOH COXpaHEHHUS PHEPTUU B UJI€AJIbHOM KOJIeOaTEIIbHOM KOHTYPE.

3aTyxaromme AJIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxaeHnbie
AIIEKTPOMATHUTHBIE KOJIEOaHUS.

IlepemeHHBII TOK. MOIIHOCTE IIEPEMEHHOIO TOKAa. AMIUIMTYJHOE |
JNEUCTBYIOIEE 3HAUCHHE CWJIbl TOKA W HaNpsDKEHUs MOpU pa3udHou (dopme
3aBUCUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CunyconmanbpHbld NIEPEMEHHBIM TOK. Pe3ucrop, KOHIEHcaTop M KaTylika
MHIYKTUBHOCTH B LIEMU CHHYCOMAAIBHOTO IEPEMEHHOIO TOKAa. Pe30HAHC TOKOB.
Pe3onanc HanpsikeHui.

WNneanwsubiii  Tpancopmarop. IlpoumsBonctBo, mnepegaya u mOTpeOIeHHUE
ANEKTPUYECKON SJHEPTUH.

OKOJIOTUYECKUE PHUCKU TMPU NPOU3BOACTBE JIIEKTpod3Hepruu. KynbTypa
UCIIOJIb30BaHUs JIEKTPOIHEPT UM B ITIOBCETHEBHOM KU3HH.

TexHu4yeckne yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: IEKTPUUYECKHM
3BOHOK, I'€HEPATOp NEPEMEHHOT0 TOKA, JTUHUU JJIEKTpoIepeaay.

Hemoncmpayuu.

CB0OOAHBIE 2JIEKTPOMArHUTHBIE KOJIEOAHUS.

3aBUCUMOCTB YaCTOThI CBOOOIHBIX KOJIEOAHUH OT MHYKTUBHOCTU U EMKOCTHU
KOHTYpa.

OcuusuiorpaMmbl 3IEKTPOMAarHUTHBIX KOJICOAHUH.

['eneparop He3aTyXarOUIMX 3JIEKTPOMArHUTHBIX KOJICOAHUIA.

Mogenb 3JIEKTPOMarHuTHOTO FeHepaTopa.

BrinyxeHHbIE CHHYCOUAANIbHBIE KOJICOAHNSI.

Pe3ucTop, karynika MHIYKTHBHOCTH M KOHJAEHCATOP B LEMNU MEPEMEHHOTO
TOKa.

Pesonanc nmnpu mocnenoBaTeNbHOM — COCIMHEHHHM PE3UCTOpa, KaTYyIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

VY CTpolcTBO M IPUHITUTT IEUCTBUS TpaHChopMaTopa.



Mopenb TMHAN 3IEKTPONEPEIadH.

Yuenuueckuit skcnepumenm, nabopamopusie padbomol, NPAKMUKYM.

N3yuenue tpanchopmaTopa.

HccnenoBanue mepeMEHHOTO TOKa 4epe3 IMOCIIeI0BATENbHO COCAMHEHHbBIE
KOHJIEHCATOP, KaTYIIKYy U PE3UCTOP.

Habumoienre 31eKTpoOMarHuTHOTO Pe30HaHCa.

Uccnenosanue paboThl KICTOYHUKOB CBETA B IIEMU IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUNIHbLE 80JIHBL.

MexaHnueckrue BOJIHBI, YCIOBUS UX pacnpocTpaHeHusi. llomepeunbie u
MpPOAOJbHBIE BOJHBL. llepuon, CKOpOCTh pacmpoCTpaHEHUs] W JJIMHA BOJIHBI.
CBoiicTBa MEXaHWYECKUX BOJIH: OTpa)KEHHUE, MpeJoMJICHUE, UHTephepeHIus U
nudpakIys.

3Byk. CkopocTb 3ByKka. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

[ITyMOBOE€ 3arpsiI3HEHUE OKPYKAIOLIEN CPEBI.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUSI U3ITyUYECHUS AJIEKTPOMArHUTHBIX BOJIH.
B3anmHast opueHTaIuss BEKTOPOB B JIEKTPOMAarHuTHOM BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpPaXEHWE,  MPEIOMIICHHE,
noJispu3anus, uHTepdepeHus u qudpaKius.

[IIxana 37€KTPOMAarHUTHHIX BOJIH. [I[puMEeHEHNE PIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIIBI paANOCBA3YU U TENEBUACHUS. Paguonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOUIEN CPEIbI.

TexHuyeckre yCTpPOWCTBAa M MPAKTHUYECKOE MPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paauonpuéMHIK, TEIEBU30D, aHTeHHA, TenedoH, CBY-nieun,
yJIbTPAa3BYKOBAsl TUATHOCTUKA B TEXHUKE U MEIULIMHE.

Jlemoncmpayuu.

OO0pazoBaHue ¥ pacCIpOCTPaHEHHUE MOMIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Kone6umromieecst Teo Kak UCTOYHHK 3BYKa.

3aBUCUMOCTb JTUHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

Ha6nronenue oTpakeHus ¥ MpeTOMIICHHS] MEXaHUYECKHUX BOJIH.

Habmonenue natepdepentiun u Audpakiiui MEXaHUIECKUX BOJTH.

AKyCTHYECKHI pE30HAHC.

CgoiicTBa yJIbTpa3ByKa U €r0 MPUMEHEHHE.

HaOntonenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTATYIOW U
4aCTOTOM KOJIeOaHUIA.

Hccnenosanue CBONCTB AIIEKTPOMAarHUTHBIX BOJIH: OTpa)XCHHUE,
MpesIoMJICHUE, MOspU3anus, Tudpakius, UHTephepeHITUs.

O6HapyxeHue HHQPaAKPACHOTO U YJIBTPAPUOIETOBOTO U3ITYUCHUH.

Yuenuueckuit skcnepumenm, nabopamopusie pabomeol, nPAKMUKyM.



N3yueHne mapameTpoB 3ByKOBOU BOJIHBI.

N3yuenne pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM NPOCTPAHCTBE.

Tema 4. Onmucxa.

[IpssMonMHEHOE pacpoOCTpaHEHHUE CBETA B OOHOPOJIHOM cpexe. Jlyu csera.
To4yeuyHbIN ICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHus cBera. IlocTpoeHune n3o0pakeHHil B
iockoM 3epkaie. Cepruyeckue 3epkana.

[Ipenomienue cBeta. 3aKOHBI MPETOMIICHHS CBETa. AOCOIOTHBIN TTOKA3aTelb
npenomyieHusi. OTHOCUTENBHBIN MMOKa3atesb npenomiieHus. [[oCTOSHCTBO YaCTOThI
CBETA ¥ COOTHOIIEHHUE JJIMH BOJIH IIPU MEPEX0JE MOHOXPOMATUYECKOTO CBETA YEPE3
TpaHUIly pas3zena IByX ONTUYECKUX CPE/l.

Xox nyueit B mpusme. [ucnepcusi cBera. CioXHBIA cOCTaB OEIOr0 CBETA.
[Ber.

[TomHOe BHYTpeHHEE OTpakeHue. lIpenenbHblil yroa moJIHOrO BHYTPEHHETO
OTPAKECHUSL.

Cobuparorniye u paccerBaroiiye TuH3bl. ToHKas JInH3a. DOKYCHOE PACCTOsTHUE
U ONTUYECKAsl CUJIa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSHUSI TOHKOM
chepuueckoil JMH3BI OT €€ TEeOMETPUU U OTHOCHUTEJIBHOTO TOKa3aTes
MPEIIOMJIICHHUSL.

dopMyia TOHKOU JIMH3bI. Y BEJIMUCHUE, 1aBAEMOE JIMH30M.

X0 ny4da, MPOLIEAIIErO JMH3Y IO0J IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuueckoir ocu. Iloctpoenne wu300pakeHUN TOYKM W OTpe3Ka MpsSMOiMl B
COOMPAIOIIUX U PACCEUBAIOIIUX JIMH3aX U UX CUCTEMAX.

Ontuueckue npubopsl. Pazpemiaromias cnocoOHOCTh. ['71a3 kKak onmTudeckas
cucrema.

[Ipenenbl nPUMEHUMOCTH T€OMETPUYECKON ONITHUKH.

BonnoBass ontuka. WuTepdepennusi cBera. KorepeHTHblE HCTOYHUKH.
VYcaoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTep(hEpEHIIMOHHON
KapTUHE OT [JBYX KOI€PEHTHBIX HWCTOYHMKOB. IIpumepsl Krnaccruueckux
UHTEP(PEPEHITMOHHBIX CXEM.

HNudpakusa cBera. JudpakuuonHas pemeérka. YcCIoBUE HaOIIOICHUS
[JIaBHBIX ~MAaKCMMYMOB IIpU NaJA€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IIPOLECCHl: OYKH, JIyIa,
MepPUCKOI, QoToamnmapaT, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, MpOCBETICHUE
OTITHKH, BOJIOKOHHAS ONTHKA, AU PAKIIMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTpaKEHUS CBETA.



Uccnenosanue npenomiaeHus CBETA.

Ha6nronenue moaHOro BHYTPEHHETO OTpakeHHs. MoIesTb CBETOBO/IA.

UccnenoBanne xoAa CBETOBBIX IMYYKOB 4Yepe3 IJIOCKOMAPaLICIbHYIO
IJIACTUHY U TIPU3MY.

UccnenoBanue cBONWCTB N300pakKeHUH B JIMH3aX.

Mopenu MUKpOCKoma, TEJIECKOIA.

HaGnronenue uaTepdepeHnum crera.

HaGnronenue 1iBeToB TOHKUX TUIEHOK.

Ha6nronenue nudpaxiuum ceera.

N3yuenne nudpakiiMOHHON peIEéTKH.

Hab6nronenue nudpakiinoHHOTO CIIEKTpA.

HaOnronenue aucnepcuu cBera.

HaOnronenue nonsipusaiuu cBeTa.

[IpumeHeHne NOoASIPOUIOB I U3YYCHUSI MEXaHUUECKUX HAIPSAKECHUM.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3Mmepenue nokazaresns npeoMeHUs CTeKIIa.

UccnenoBanue 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUS OT BemiecTBa (Ha
MpUMEPE KUJKHUX JTUH3).

N3mepenne oKyCHOTO pacCTOSIHUS PACCEUBAIOIIMX JIUH3.

[Toyyenue n300paxeHus: B CUCTEME U3 TUIOCKOTO 3€pKalia U JINH3HI.

[Tomy4yenue n300pakeHrs B CUCTEME U3 IBYX JIMH3.

KoHcTpyrpoBaHue TeneCKOMMYECKUX CUCTEM.

Ha6nronenue nudpakuuu, uHTEpPEPEHIMH U NOJASIPU3aLIUU CBETA.

N3ydenue nossipruszanuu CBETa, OTPAXKEHHOTO OT TOBEPXHOCTH IUAIIEKTPHKA.

N3yuenune unTepPepeHIINm JIa3epHOTO U3ITyUYCHUsS Ha IBYX IIETISX.

Habmronenue nucnepcun.

Habnronenue u uccinegoBanve AUGPaKIMOHHOTO CIEKTpA.

N3mepenune IrMHbI CBETOBOU BOJIHBI.

[Tomy4yeHue criekTpa U3ITy4EHHUS] CBETOJMO/IA MPU MOMOIIN AUPPAKITMOHHOM
PELIETKH.

Pa3znen 6. OCHOBBI CIeIIHAJILHOM TEOPUH OTHOCUTEIbHOCTH.

['paHu1IBI TPUMEHUMOCTH KJIACCUYECKOU MEXaHUKHU. [TocTynaTel crienuanibHON
TEOPUH OTHOCUTEIIHLHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  wHTepBal.  [IpeoOpazoBanusi  Jlopenna.
YcnoBue npuurHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTU. 3aMeJJICHUE
BPEMEHU U COKpAIIECHUE JTUHBI.

DHeprus ¥ UMITYJIbC PEISTUBUCTCKON YACTHUIIBI.

CBsi3b MacChl ¢ SHEpPruer U UMITYJILCOM PENIITUBUCTCKOM YaCTUIIbl. DHEPTUs
MTOKOSI.



TexHuyeckre yCTpOWCTBA U TEXHOJOTMUECKHE MPOLECChl: CIYTHUKOBBIC
NPUEMHUKU, YCKOPUTENHU 3aPSYKEHHBIX YaCTHII.

Y4yeHn4ecKuii SKCIEPUMEHT, Ta00paTOpHbIC PaOOTHI, TPAKTHKYM.

Onpenenenrie UMMIyJIbca W OSHEPIUM  PENATUBUCTCKMX  4YacTull  (TI0
doTorpadgusM TPEKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM I10JIE).

Pa3znen 7. KBantoBas ¢gusuka.

Tema 1. KopnycKyaapho-6011080ii Oyaiusm.

PaBHOBecHOE TeruioBOe M3MydeHHE (M3IIyYeHHE a0COJIOTHO YEPHOTO TEma).
3akoH cmenienns Buna. ['unoresa [1naHka o kBaHTax.

@DoTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

dororpdext. Onbitel A. I'. CroneroBa. 3akonbl (hoTodddekra. YpaBHEeHHE
OitamreitHa s potodddexra. «KpacHas rpanuiiay gorodrddekra.

JlaBieHue cBeTa (B YaCTHOCTH, JJaBJICHHE CBETA HA a0COJIIOTHO MOTJIOMIAIOIIYIO
1 a0COJIOTHO OTpakarollyro nosepxHocTs). OnbiTel [1. H. Jlebenena.

Bonnoselie cBolicTBa yactull. Bonnsl ne bpoist. Invna BosHbl ae bpouns u
pa3Mepbl O0OJAaCTH JIOKaJIM3allMU JBWDKYIEWcss dactuibl. KopmyckyispHo-
BOJIHOBOM ayanu3M. Jludpakius s1eKTpOHOB Ha KpUCTaJIaX.

Cneunduka nsmepenuii B Mukpomupe. COOTHOLIEHUSI HEONPEIETEHHOCTEN
I'eitzenbepra.

TexHuyeckre yCTpONCTBA M TEXHOJOTMYECKHE TPOLECCHL: CIIEKTPOMETD,
(doTosneMEHT, (HOTONATUMK, TYHHEIBHBIA MHUKPOCKON, COJHEYHas OaTapes,
CBETOHO/I.

Jlemoncmpayuu.

®oT03(¢heKT Ha YCTAaHOBKE C IIMHKOBOM TIIACTHHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekra.

UccnegoBanue  3aBUCMMOCTH  CONPOTHUBIIEHUS  MOJYNPOBOJHUKOB  OT
OCBEIIEHHOCTH.

CBeToano.

Conneunas 6arapes.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomasl, nPAKMUKYM.

Uccnenosanue poropesucropa.

N3mepenne nocrostauoi [limanka Ha ocHOBe ucciaenoBanus GoTodddexra.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA Y€pe3 CBETOAMO]T OT HAIIPSKEHUS.

Tema 2. @u3zuka amoma.

OnbIThl MO HCCIEOBAHUIO CTpOoeHUs aroMa. I[lnmaHerapHas monenb aromMa
Pezepdopra.

[Toctynatel bopa. M3znydyenue u nornoieHue (pOTOHOB IPH MEPEXOE aToMa C
OJIHOTO YPOBHSI SHEPTUHU HA JIPYTOM.



Bunbl ciektpoB. CHekTp ypOBHEN 3HEPTHH aTOMa BOJIOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3TTy4eHHUE cBeTa. Jlazep.

TexHuyeckue ycTpOWCTBA M TEXHOJIOTHYECKHE MPOLECCHI: CHEKTPAIBHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu.

Monens onbita Pesepdopna.

Habmoienne nuHeyaThIX CIEKTPOB.

YCTpOUCTBO M AEUCTBUE CYETUNKA HOHU3UPYIOIIAX YACTHII.

OrnpeneneHue JIMHBI BOJHbBI JJA3€PHOTO U3TyUCHHUS.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomal, nPAKMUKyM.

Habmronenue muHeluaToro cekTpa.

HccnenoBanue crnekrpa pa3peKEeHHOr0 aTOMapHOTO BOAOPOJA U U3MEpPEHUE
nocrosinnoi Punbepra.

Tema 3. Duzuka amommno2o A0pa u 31eMeHmMapHvIX Yacmuy.

Hyxnonnas mozens sigpa ['eizenOepra—MBanenko. 3apsa siapa. MaccoBoe
qucio sapa. M30Tonst.

PannoaktuBHOCTh. Aubda-pacnan. IJIEKTPOHHBIA M TMO3UTPOHHBIA OeTa-
pacman. ['amma-n3nyyeHune.

3aKOH paJMOAKTHBHOIO pacnaaa. PaamoakTUBHBIE W30TONBI B MPHUPOJE.
CBolicTBa MOHU3HUPYIOUIETO M3JIyYCHUS. BiusHHE PaguOaKTUBHOCTHM HA >KUBBIC
opranusmbl. EctecTBeHHbIN QoH nznmydeHus. Jlozumerpus.

DHeprus CBsI3U HYKJIOHOB B siape. Snepubie cuibl. JledekT macchl sjpa.

SAnepubie peakuuu. [enenne u cuntes siaep. Anepusie peaktopsl. [Ipobiaemsl
YyOPaBISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. ODKOJOTUYECKUE aCIEKThl pPa3BUTHUS
SAIEPHON SHEPTETUKH.

MeTtoabl perucTpalnu U UCCIEA0BAHNS JIIEMEHTAPHBIX YaCTHULL.

DyHIaMEHTAIBHBIE B3aUMOJCUCTBUSL. bapHOHBI, ME30HBI M JIENTOHBI.
[Ipencrasnenne o CrannaptHoi Moaenu. KBapk-riitooHHAst MOJEb aIpOHOB.

O®usuka 3a npegenamu CTaHmapTHOM Monenu. TéMHas Martepust U TEMHas
SHEPIusl.

EnunctBO (hrznueckoit KapTUHBI MUPA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTUUYECKHE MPOLECCHI: T03UMETP, KaMmepa
Buinibcona, snepHbIil peakTop, TEpMOSIEPHBINA PeakTop, aToMHast 60MOa, MarHUTHO-
pe3oHaHCcHas ToMorpadus.

Yuenuueckuit 3kcnepumenm, nabopamopnuie padbomaol, npaKmuKym.

HccnenoBanue TpekoB yacTuil (TI0 TOTOBBIM (poTorpadusim).

UccnenoBanue pagnoakTUBHOTO (DOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenune normnomieHrs 0eTa-4acTHIl aTFOMIHUEM.

Pa3nen 8. DiieMeHTHI aCTPOHOMMH U ACTPOPU3MKH.



Otanbl pa3BUTHUS acTpoHOMUU. [IpUKIagHOE U MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuu. I[IpUMEHMMOCTh 3aKOHOB (U3UKH 11 OOBSICHEHUS MPUPOABI
KOCMUYECKUX 00BEKTOB.

Metoapl acTpOHOMHYECKUX HccieoBaHuil. COBpEMEHHBIE ONTUYECKHE
TEJECKOIbI, PaJAMOTEIECKOIbI, BHEATMOC(EpHAs aCTPOHOMHSI.

Bupa 3Bé3aHoro nHeba. Co3Be3gusi, sipKU€ 3BE3NBI, MUIAHETHI, UX BUANMOE
JBUKEHUE.

ConHeuHas cucrema.

Conuue. Conneunas akTUBHOCTh. lcTouHuK s3Heprun CoHIa U 3BE3I.

3BE3/1bl, UX OCHOBHBIC XapaKTEPUCTUKU. J[MarpaMma «CreKTpaJIbHbIA KI1acc —
CBETHUMOCTB». 3BE3/bl TJIABHOW IOCJIEIOBATENIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTb» JUIsl 3BE3J TJIABHOM IMOCIENOBATEIbHOCTA. BHyTpeHHEE CTpOeHHE
3BE31. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOXKIAECHUU U 3Bosirounn CoJHLIA U
3BE31. DTambl >KU3HU 3BE3I.

Mueunsiii Ilyte — Hama ["amaktuka. [lonoxkenme m nBuxenne CosiHIAa B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky n kBasapsl. YEpHBIE ABIPHI B AApax
TaJIAKTHUK.

Bcenennas. Pacmiupenue Beenennoil. 3akon Xa66ia. Pazoeranue rajiakTHk.
Teopus bosbimoro B3psiBa. PenukroBoe uzinydeHue.

Macmradnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeméunnie mpo0sieMbl aCTPOHOMUM.

Yuenuueckue naonwoenus.

Habntonenust 3BE€31HOr0 HebOa HEBOOPYKEHHBIM TJ1a30M C HCIOJb30BAHUEM
KOMIBIOTEPHBIX MPUIIOKEHUHN ISl OMPEACIICHUS MOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be31usi CeBEpHOro MONYyIIApUs U SPKUE
3BE3/IBL.

HaGnronenuss B Ttenmeckon JlyHbI, TJIaHET, TyMaHHOCTEM U 3BE3IHBIX
CKOILUICHHM.

Du3rYeCKUu NPAKTUKYM.

CnocoObI u3MepeHust PU3NUECKUX BEIUYUH C UCTIOIB30BaHUEM aHAJIOTOBBIX U
IU(PPOBBIX W3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATUUKOBBIX CHCTEM.
AGCOJIIOTHBIC U OTHOCUTEIBHBIC TTOTPEITHOCTH U3MEPECHNI (DU3NYECKUX BEITHYMH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBenenne KOCBEHHBIX M3MEPEHHUM, HMCCIEAOBAHWM  3aBUCUMOCTEU
(¢u3MUecKMX BEJIMYMH, MPOBEPKA NPEIJIOKEHHBIX THUNoTe3 (BbIOOp U3 padoT,
OMMCAaHHBIX B  TEMAaTHYECKUX  pasleiiax «YUYECHHUYECKUUW  HDKCICPUMEHT,
nabopaTopHbIE pabOThI, TPAKTUKYM ).

O0o0maroniee NOBTOPEHME.



O060011eHre U CUCTeMaTHU3alMsI COAEPKAaHUS Pa3lAesioB Kypca «MexaHHuKay,
«MomnekynspHas Gpu3nKa U TepMOJUHAMUKA», « DIEKTpoAUHaAMUKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHUTEIBHOCTH», «KBaHTOBas
puznka», «IEeMEHTbl aCTPOHOMUHU U aCTPOPUZUKID.

Ponp ¢u3uku ¥ acTpOHOMMM B HSKOHOMHUYECKOHM, TEXHOJIOIMUYECKOM,
COLIMAJIbHOW M 3TUYECKOM cepax NesTEIbHOCTH YEJIOBEKA, POJIb U MECTO (PU3HUKH U
aCTPOHOMHMHM B COBPEMEHHOM HAay4YHOM KApTHHE MHpA, 3HAYEHUE OINMCATEIBHOW,
CUCTEMATU3HPYIOIEH,  OOBSICHUTENIBHOW W  MPOTHOCTUYECKOW  (YyHKUUN
(puznyeckoil TEOpUH, posib GUINUECKON TEOPUH B (POPMUPOBAHUU NPEACTABICHUI
0 (u3MYeCcKOl KapTUHE MUPA, MECTO (PU3NUYECKONW KapTUHBI MHpa B OOILEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOE.

Me:xnpeamMeTHbIe CBS3H.

N3yuenue kypca pusnku yriyosi€HHOro ypoBHs B 11 kjacce ocyiecTBisiercs
C Y4ETOM COJEP)KATEIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMu MAaTEMAaTHKH,
OMOJIOTHUH, XUMUH, Freorpaduu U TEXHOJIOTUH.

Mesicnpeomemmnvie NOHAMUA, C6A3AHHBIE C U3YUECHUEM MEMOO0E HAYUHO20
nO3HaHuA: SBICHWE, HAy4YHbIA (PAKT, TUmore3a, (pU3MYecKas BEIMYMHA, 3aKOH,
Teopusi, HAONIOJICHUE, DSKCIEPUMEHT, MOJACIUPOBAHUE, MOENb, H3MEPEHUE,
HOTPELIHOCTY U3MEPEHUM, N3MEPUTENIbHBIE TPUOOPHI, IUPPOBast 1abopaToOpusl.

Mamemamuka: peLIeHUE CHUCTEMBl YypaBHEHUH. TpPUTOHOMETPHUYECKHE
(YHKIIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJI€CTBO. BEKTOpPBI M MX NPOEKIMU HAa OCHU KOOPJAMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 3neMeHTApHbIX (GyHKUMHA. [Ipu3Haku MOAOOUS TPEYrOJIbHUKOB,
OTpeIeJICHHE TUIOMAIU TIIOCKUX (Uryp u o0bEMa Tell.

Buonozua: >nexkrpuueckue SBICHHUS B KUBOM mpupoae, KoseOaTelbHbIe
IBIKEHUS B JKMBOW MPUPOJE, OKOJIOTMYECKHE PHUCKH MPU IMPOU3BOICTBE
ANEKTPO3HEPTHH,  DIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAWoIIEW  Cpejsl,
yJIBTPa3BYKOBasl JIMarHOCTMKAa B MEIULMHE, OINTUYECKHE SBJICHUS B IKUBOU
MPUPOJIE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUTMYECKAsi CTPYKTYpa TBEPBIX
TEJ, MEXaHU3MbI 00pa30BaHUs KPUCTAINTMYECKON PEIIETKHU, CTIEKTPAJIbHBIA aHAIU3.

T'eocpaghusa: wmarHuTHblE MOJIOCA 3€MIIM, 3aJI€KH MAarHUTHBIX DY/,
doTochEMKA 3eMHOI OBEPXHOCTH, cericMorpad.

Texnonocua: TpUMEHEHUE TOCTOSHHBIX MArHUTOB, SJIEKTPOMArHUTOB,
ANEeKTpoJABUTaTENb SIKOOM, TeHepaTop MEPEMEHHOrO0 TOKAa, WHIYKUHUOHHAs IMeyb,
JUHUU 3JIEKTpoNepenay, 3JeKTPOABUTaTeNb, paaap, PaaAuONPUEMHUK, TEIEBU30D,
anteHHa, Ttenepod, CBY-neub, ynapTpa3BykoBas AUMAarHOCTUKA B TEXHHUKE,



HpOGKHI/IOHHBIfI arrapar, BOJIOKOHHAasA OIITUKA, COJTHCHHAA 6aTape>1, CITYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAs SHCPTCTUKA U SKOJIOTHYCCKUC ACIICKThI eé Pa3BUTHA.



IINTAHUPYEMBIE PE3VYJIbTATBEI OCBOEHU A ITPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VYJIbTATBI

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE Ppe3yJbTaThl OCBOCHHS YyuyeOHOro mpenMera «Du3nuka»
JOJKHBI OTPakKaTh TOTOBHOCTH M CITOCOOHOCThH 00YJarONTUXCsl PYKOBOICTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllUW, TIO3UTUBHBIX BHYTPEHHHX  YOEXJACHHH, COOTBETCTBYIOIIMX
TPaJAUIIMOHHBIM LIEHHOCTSIM POCCHICKOrO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOIO
ONBITA U ONbITA ACSITEIBHOCTH B MPOIECCE PEATM3AMU OCHOBHBIX HAIPABJICHUN
BOCIIUTATEJILHOM JEATEIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHUSA:

e cOPMUPOBAHHOCTH I'PAKIAHCKOM MO3UIIUH O0YUAIOIIETOCS KaK aKTUBHOTO
U OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

e TMPUHATHE TPAJUIIMOHHBIX OOIIEYETIOBEUECKUX T'YMAHHUCTUYECKUX U
JEMOKPAaTHYECKHUX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JCATEIIBHOCTh B HHTEPECAX I'PAKIAHCKOTO
oOlecTBa, Yy4yacTBOBaTh B CaMOYIIpaBJICHUU B  00pa3oBaTEIbHOU
OpraHHu3alny;

e YMEHHME B3aUMOJICCTBOBaTh C COLUAIBHBIMU  WHCTUTYTAMH B
COOTBETCTBHUM C UX PYHKIMSIMU U Ha3HAYCHUEM;

e TOTOBHOCTH K T'YMaHUTAapPHOU U BOJOHTEPCKOM JEATEIbHOCTH.

NMATPUOTHYECKOT0 BOCITUTAHUS:

e chOpPMUPOBAHHOCTH POCCUHCKOU TrpakIaHCKOH UJICHTUYHOCTH,
NaTPUOTU3MA;

e I[CHHOCTHOE€ OTHOIIEHHWE K TOCYAapCTBEHHBIM CHMBOJAM, JOCTHUKCHUSIM
POCCHICKUX YUEHBIX B 00J1aCTU (DU3UKK U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e chOpMUPOBAHHOCTb HPABCTBEHHOTO CO3HAHUSI, dTUYECKOTO MTOBEICHUS;

e CIIOCOOHOCTBH OIEHWBATH CUTYAIIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHUCJIEC B ACATEIIBHOCTH YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIaJa B TOCTPOSHUE YCTOMYUBOTO Oy TyIIIETO.

3CTETUYECKOI0 BOCIIUTAHUS:

e DOCTETHUYECKOE OTHOIIEHWE K MHPY, BKIIOYasg HSCTETUKY HAYYHOIO
TBOPUYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUS:



WHTEpPEC K pa3IndHbiM chepam npodecCHOHATBHON ACSITEILHOCTH, B TOM
YHCJIC CBA3aHHBIM C (DU3MKOM U TEXHUKOM, YMEHHE COBEPIIATh OCO3HAHHBIH
BBIOOp Oymymieit nmpodeccuu U peaar3oBbIBaTh COOCTBEHHBIC KU3HCHHBIC
TUIAHBI;

TOTOBHOCTbH U CIIOCOOHOCTH K 00pa30BaHMIO M CaMOOOPA30BAHHIO B 00IACTH
(HU3HMKK Ha IPOTSKCHUH BCCH KU3HU.

IKOJIOIHIE€CKOTI0 BOCIIMTAHUA

c(hOPMHUPOBAHHOCTH IKOJIOTMUECKON KYJIbTYPHl, OCO3HaHHE T100aIbHOTO
XapakTepa 3KOJOTHUYECKUX pooIieM;

IJTAHUPOBAHKUE M OCYLIECTBJICHUE JICVCTBHM B OKPYXKAIOWIEH CpeAe Ha
OCHOBE 3HaHUS 1eJIel yCTOMYMBOTO pa3BUTHS YEIIOBEUECTBA;
pacUIMpPEHHE OMbITA JIEATEIBHOCTH 3KOJOTMYECKON HAIpaBJICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH N0 (PU3HUKE.

HEHHOCTN HAYYHOI'0O MO3HAHHUSA

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS (PU3UYECKON HAYKH;

OCO3HAaHWE IIEHHOCTH HAy4YHOM JEeSITEIbHOCTH, TOTOBHOCTH B IIPOIECCE
U3ydeHUs (PU3UKU OCYIIECTBIATh IPOCKTHYIO M HCCIEA0BATEIBCKYIO
NEeATEIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATHI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIe JeiiCTBHS
Bba3oBble Jiornyeckue 1eicTBHA:

CaMOCTOSITENILHO  (DOpMYJIMpOBaTH W aKTyaJU3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OIPENENATh LENU ACATEIbHOCTH, 3a1aBaTh NAapaMETPbl U KPUTEPUU UX
JTOCTHXKEHUS;

BBISABIATH 3aKOHOMEPHOCTH UM IIPOTUBOPEUYUS B PACCMATPUBAEMBIX
(bUBUYECKUX SABICHUSX;

pa3pabarpiBaTh IJIaH PEIICHUS TPOOJIEMbI C YUETOM aHAIN3a UMEIOIITUXCS
MaTEPUAIBHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTb, OLICHUBAaTh COOTBETCTBUE
pPE3yJIbTATOB LIEISIM, OLIEHUBATh PUCKU TMOCIIEICTBUN JIESITEIbHOCTH;
KOOPJIMHUPOBAaTh U  BBINOJHATHL PpabOTy B  YCJIOBHSIX PEATbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

Pa3BUBATh KPEATUBHOE MBIINICHUE TIPH PEIICHUH KU3HEHHBIX TIPOOJIEM.

Ba3oBble uccienoBarejabCcKue 1eCTBUSA:

BJIQJIETh HAYYHON TEPMUHOJIOTHEH, KITIOUEBBIMHU MOHATUSIMH U METOIaMHU
(bu3nuecKoil HayKu;



BJIAJCTh HaBbIKAMU  Y4€OHO-HCCIIEI0OBATENbCKON u MMPOEKTHOMU
JEeSTeIbHOCTH B OO0JAcTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TIOMCKY METOJOB pelieHus: 3ajady  (U3NYEeCcKOro
COJIEpKaHUS, IPUMEHEHHIO PA3JINYHBIX METO/IOB MO3HAHUS;

BJIAJICTh BUAAMH JICSITECIBHOCTH II0 ITOJYYEHUIO HOBOTO 3HAHUS, €T0
WHTEPIPETAINH, PEOOPa30BAHUIO U MPUMEHEHHIO B PA3IMUHBIX YIEOHBIX
CUTYyallMsIX, B TOM 4YHCJI€ NPU CO3IaHUM YYEOHBIX MPOEKTOB B 0OJIACTH
bu3uKy;

BBISBJISITh NPUYUHHO-CIICICTBEHHBIE CBSI3M M aKTyallM3UPOBATh 3ajiauy,
BBIJIBUTATh THUIOTE3Y €€ PpEelIeHUs, HaXOJUTh AapPTryMEHTHl s
JI0OKa3aTeIbCTBA CBOMX YTBEPXKACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
peleHus;

aHaJIM3UpPOBaTh IMIOJYYEHHBIE B XOJI€ PEIICHHS 3aJaud pPe3yJIbTaThl,
KPUTUYECKU OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCIJIOBHSIX;

CTaBUTh M (POPMYJIHPOBATH COOCTBEHHBIE 33aJayd B 00pa30BaTEIbHOU
JeSTEILHOCTH, B TOM YHCIIE TIPU U3yUYeHUU (DU3UKH;

JTaBaTh OLICHKY HOBBIM CUTYAIIUsIM, OLICHUBATH TPUOOPETEHHBIN OTIBIT;
yMETh TMEPEHOCUTh 3HAHUS N0 (U3MKEe B TMPAKTUYECKYIO 00JIaCTh
KU3ZHEIECSATEIIbHOCTH;

YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTeH;
BBIJIBUTAaTh HOBBIC UJICH, PEIJIaraTh OPUTHHATIbHBIE TTOJXObI U PEILICHNUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHHUS.

Pab6ora ¢ undpopmanmeii:

BJIa/I€Th HABBIKAMU NOJTy4eHUs! UH(pOpMaIK (U3NYECKOTO COACPKAHUS U3
VUCTOYHUKOB DAa3HbIX THUIIOB, CAMOCTOSITEJIBHO OCYILIECTBIATH IIOUCK,
aHaJIM3, CHUCTEMATH3alWI0 W HMHTEPIPETAU0 UHPOPMALMKU Pa3IUYHBIX
BUJIOB U (hOpPM MPEICTABICHUS;

OLICHMBATh JJOCTOBEPHOCTH MH(OPMALINY;

UCIIOJIb30BaTh CpPEACTBa MH(MOPMAILMOHHBIX W KOMMYHHKallMOHHBIX
TEXHOJIOTMA B  PELICHWM KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX W
OpPraHM3aIMOHHBIX 33/Ja4 C COONIOJIGHHEM TpeOOBAHUN 3SPrOHOMHKH,
TEXHUKA O€30MaCHOCTH, TUTHEHBI, PECypcOCOEpEeKeHUs], MPABOBBIX U
ATUYECKUX HOPM, HOPM MH(DOPMAIMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COAEPKAHMS B Pa3iMuYHBIX (opMaTax ¢
y4€TOM Ha3HaueHUs HHGOOpPMALMKU M LEJNEeBOH ayIUTOPHH, BBIOMpas
ONTUMAaJIbHYIO0 (POPMY MPEICTABICHUS U BU3YyaAJIU3AI1H.

KoMMyHMKaTHBHBIE yHUBEPCAJIbHbIC YUeOHbIE AeHCTBUS:



OCYIIECTBIISAITH OOIIEHWE Ha Yypokax (U3MKM U BO BHE-YPOUHOU
JESITEbHOCTH;

pacrmo3HaBaTh MNPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd W CMATYaTh
KOH(JIUKTBI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C MCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IOHUMATh U UCIIOJIb30BATh IPEUMYIIECTBA KOMAHIHOW U NHIUBUAYaTbHON
paboThI;

BBIOMpATh TEMATHUKy W METOJbI COBMECTHBIX JCHCTBHI C y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN KaXKJ10TO YJIeHa KOJUIEKTHUBA;

OPUHUMATh 1M COBMECTHOM JCSITENBbHOCTH, OPraHHU30BHIBATH M|
KOOPJIMHHUPOBATh JEHCTBUS MO €€ JOCTHKCHHIO: COCTaBJIATH IUIaH
JEUCTBUM, pacpeaesaTh pojiu ¢ y4ETOM MHEHUM Y4aCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHON PadOTBHI;

OIICHMBATh Ka4eCTBO CBOETO BKJAJa M KaXJOTO YYaCTHHKA KOMAaHIbI B
oO1Iui pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

mpenjaraTb HOBBIE MPOEKTHI, OIICHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTHHAIFHOCTH, IPAKTUYECKOI 3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMUYECKOE IIOBEJIEHUE B Pa3IMYHBIX
CUTYalLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKeHUE, ObITh MHULIUATUBHBIM.

PeryiasiTuBHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSTENIbHO OCYILIECTBIIATh TO3HABATENBbHYIO AESTEIBHOCTh B 001aCTH
(GU3UKK M aCTPOHOMMUH, BBISIBIISATH TTPOOJIEMbI, CTAaBUTh U (POPMYJIUPOBATH
COOCTBEHHEIC 3aJ1a4H;

CaMOCTOSITENIbHO COCTABJISITH TUTAH PEUICHUS PACYETHBIX U Ka4eCTBEHHBIX
3a/1ay, MJIaH BBINOJIHEHUS MPAKTUYECKOW pabOThl ¢ yU4ETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEINOYTECHU;

JIaBaTh OIICHKY HOBBIM CHTYAITUsIM;

pacmmmpsiTh ~ paMKd ~ y4eOHOro TpeaMeTra Ha  OCHOBE  JIMYHBIX
MPEIIIOYTEHNN;

JieJlaTh  OCO3HAHHBIM BbIOOp, apryMEHTHpOBaTh €ro, Oparh Ha celd
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATH MPUOOPETEHHBIN OTIBIT;,

Croco0CTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JIPYAHUIIMH B 00JIacTU
(U3MKH, TOCTOSTHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA M KyJIbTYPHBIN
YPOBEHbD.

CﬁMOKOHTpOJ’Ib, SMOLMOHAJIbHbIN NHTEJJIEKT:



JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JICSITEIbHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHLTATOB LETISIM;

BIIQJICTh HABBIKAMH TIO3HABATEIHHOM pediekcHr Kak OCO3HAHUS
COBEPIIAEMBIX JICUCTBUN U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBAHMH;

UCIIO0JIb30BaTh MPUEMBI peIICKCHH SIS OIIEHKH CUTYaIIMH, BEIOOpA BEPHOTO
pelIeHus;

YMETh OIICHHBAaTh PUCKA U CBOEBPEMEHHO IPUHUMATh PEUICHUSA IO HUX
CHIDKCHMIO;

MPUHUMATh MOTHUBBI M ApPryMEHTHI JIPYTUX IPU AHAIU3E PE3YIbTATOB
JIeSITeIIbHOCTH;

MPUHUMATH ceOsl, TOHUMasi CBOM HEJOCTATKU 1 JOCTOMHCTBA;

MPUHUMATh MOTHUBBI W ApPryMEHThl JPYTMX MpPU AHATU3E PE3YJIbTAaTOB
JICSATEIbHOCTH,

MpU3HaBaTh CBOE MPABO U MIPaBO JAPYIUX HA OIIMOKHU.

B mpomecce mocTmKeHUS JMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
bu3uke 9  YPOBHS CpPEIHEro OOmero o0pa3oBaHHMs Yy OO0ydYaromMXcs

COBEpIICHCTBYETCS HMOIIMOHATBHBIN UHTEIUJICKT, MIPEeIMOJIararoHii
c(hOpMUPOBAHHOCTH:
e CaMOCO3HaHWUS, BKJIIOYAIOIIETO  CIOCOOHOCTh ~ TOHMMaTh  CBOE

ASMOLIMOHAJIIBHOE COCTOSIHUE, BUJIETh HANpPaBJICHUs Pa3BUTUSI COOCTBEHHOU
AMOIMOHAJIBHOM c(ephl, ObITh YBEPEHHBIM B Ce0€;

CaMOpPETyJINPOBAHUS, BKIIFOUYAOIIET0O CAMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIOCOOHOCTh aJaNTUPOBATHCS K
AMOIIMOHAJIBHBIM WM3MEHEHUSIM M TPOSBIATh TMOKOCTb, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALIMY, BKJIFOUAOIIEH CTPEMIICHHE K JOCTHKEHUIO LIETU
U ycnexy, ONTUMHU3M, THUIMATUBHOCTh, YMEHHE I€WCTBOBATh, UCXOMS U3
CBOHX BO3MOKHOCTEI;

AMIIATUH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHMMATh  AMOLIMOHAIBHOE
COCTOSHME JPYIMX, YYMTBIBaTh €ro IMpH OCYLIECTBICHUU OOIICHMUS,
CIIOCOOHOCTH K COYYBCTBHIO M CONIEPEKUBAHUIO;

COLIMAIbHBIX ~ HABBIKOB, BKJIIOYAIOUIUX CIOCOOHOCTh  BBICTPAaUBATh
OTHOLIEHUSI C JPYTMMHU JIIOJbMH, 3a00TUTHCS, MPOSIBIATH HMHTEPEC H
paspemiaTh KOHGIUKTHI.

I[TPEJIMETHBIE PE3YJIbTATHI



K xoniry o0yuenus B 10 knacce npeaMeTHbIE PE3yIbTaThl HA YIIIYOJIEHHOM YPOBHE
JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

MOHUMAaTh POJb (U3UKH B DKOHOMHYECKOW, TEXHOJOTUYECKOH,
AKOJOTUYECKOH, COLMAIbHOM M O3TUYECKOM cdepax eqaTeIbHOCTH
YeJI0BEKa, POJib U MECTO (PU3MKU B COBPEMEHHON Hay4YHOU KapTUHE MHpA,
3HAUYEHHUE OIMCATENIbHOM, CHUCTEeMATU3UPYIOIIEeH, OOBSCHUTEIBHOU U
OpPOrHOCTHYECKOW  (PyHKIUN  (U3MYECKOM TEopuu —  MEXaHUKH,
MOJICKYJIIPHON (DU3WKH ¥ TEPMOIMHAMUKH, POJIb (PU3UIECKON TEOPUHU B
(GopMUpOBaHNY TPEICTABICHUN O (PU3NUECKON KapTHHE MUPA;

pasnuyaTh yCIOBUS MPUMEHUMOCTU MOJIEIe GU3HUEeCKUX TN U POIECCOB
(sBneHUI): MHepIUanbHas cucTeMa OTcuéra, abCONIOTHO TBEPAOE TEo,
MarepuaibHas TOYKa, pAaBHOYCKOPEHHOE JBU)KEHHE, CBOOOIHOE NaJeHUE,
abcoitoTHO yripyras jaedopmanus, aOCONIOTHO YNpyroe U abCOIIOTHO
HEYIIPYro€ CTOJIKHOBEHMS, MOJEIN Tra3a, XUIKOCTH W TBEPIOIO
(KpUCTAJUTMYECKOT0) TeJa, UeaIbHBIM Ta3, TOUSUHBIN 3apsiji, OJTHOPOIHOE
AIEKTPUUYECKOE T10JIE;

pazinyath yCJOBHUSl (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUIUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIUI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPAHUYEHHOCTH UCIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAIM3UPOBaTh U OOBACHITH MEXaHUYECKHE TIPOIECChl U SBJICHHS,
UCIIOJIb3YsI OCHOBHBIE TIOJIOXKEHHSI U 3aKOHBI MEXaHUKHU (OTHOCUTEIHLHOCTh
MEXaHUYECKOTO ABWKEHUS, (HOPMYJIbl KHHEMATUKH PABHOYCKOPEHHOTO
IBYKEHUs, TpeoOpa3zoBanusa [amuies Uit CKOPOCTH M TEpEMEIEHUs,
3akOHbl HpIOTOHA, TIPUHIMII OTHOCHUTENBHOCTH [ 'anmuiies, 3aKoH
BCEMUPHOIO TATOTEHUS, 3aKOHbI COXPAHEHUS MUMITYJIbCA U MEXAHUYECKOU
SHEPTUU, CBSI3b Pa0OTHl CHUIIBI C U3MEHEHHEM MEXaHWYEeCKOW HHEpPTuw,
YCIOBHSI paBHOBECUs TBEPAOTO Teja), MNpPU OBTOM HCIOIb30BAThH
MAaTEMATUYECKOE BHIPAKEHUE 3aKOHOB, YKA3bIBATh YCIOBUS IPUMEHUMOCTH
(u3MUecKuX 3aKOHOB: MpeoOpa3oBaHUi [ anuies, BTOPOro MW TPETHETO
3aKkOHOB HBIOTOHA, 3aKOHOB COXPAaHEHHsS HUMIYJIbCA U MEXaHUYECKOU
SHEPIruM, 3aKOHAa BCEMUPHOTO TSATOTCHHUS;

aHAITM3UPOBATh U OOBSCHSATH TETUIOBBIC TIPOIIECCHI U SIBJICHUS, UCTIOIb3YS
ocHoBHble monoxkeHuss MKT wu 3akoHBl MoOJIeKynsipHOW (UBUKUA W
TEPMOAUHAMUKN (CBA3b JABJCHUA WJEAJBbHOIO Tra3a CO CpelHel
KUHETUYECKOW JHEPrUed TEMJIOBOTO IBUKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphbl BEIIECTBA CO CpPEOHEW KHUHETHYECKOU
SHEPruey TEIMI0BOTO JBUKEHHS €ro YaCTHIl, CBS3b JIaBJICHUS UIEATBLHOIO
raza ¢ KOHUEHTpaUuMeu MOJEKYJ M €ro TeMIEepaTypou, ypaBHEHUE
MenpaeneeBa—Kianelipona, TmepBbId 3aKOH TEPMOAWHAMUKH, 3aKOH



COXpAHEHUsl SHEPIUH B TEIUIOBBIX MPOLECCAX), MPU ATOM HCIOJIb30BAThH
MaTEMaTUYECKOE BhIPAXKEHHUE 3aKOHOB, YKAa3bIBATh YCJIOBHS TPUMEHUMOCTH
ypaBHeHus MenaeneeBa—KaneiipoHa;

aHAIM3UPOBaTh U OOBACHATH DIIEKTPUUYECKHE SBJICHUS, HCIOJIb3YS
OCHOBHBIE TOJIOKEHUSI U 3aKOHBI 3JEKTPOJUHAMUKHU (3aKOH COXPAHECHMS
AIEKTPUUECKOTO 3apsna, 3aKOH Kynona, MOTEHIIMAIBHOCTD
ANEKTPOCTATUYECKOTO TIOJIA, NPHUHIMI CYNEPHO3UIUU DIECKTPUUECKUX
noJied, MpU 3TOM YKa3bIBasi yCJIOBHS NpUMeHUMOCTH 3akoHa Kyrnona, a
TaK)Xe MPAKTUYECKH BAXKHBIE COOTHOIIEHHWA: 3aKOHbI OMa Uil ydacTka
LEeNW W Ui 3aMKHYTOM JJIEKTPUYECKOW 1enu, 3akoH /J[xoymsa—Jlenna,
npasuia Kupxroda, 3akonsl @apajes A1 371€KTpoJn3a);

ONHUCHIBaTh (PU3UYECKUE TPOLECCHl U SBJICHUS, HCIOJb3YS BEIMYUHBI:
nepeMenieHre, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIa U CUCTEMBI Tell, CUJla,
MOMEHT CHUJIb, IaBJICHUE, TIOTEHIMAIbHAS SHEPT U], KHHETUYECKAasi SHEPTUs,
MEeXaHu4ecKas SHeprusi, padoTa CUJIbl, IIEHTPOCTPEMUTENBHOE YCKOPEHHUE,
CUJIa TSDKECTH, CWJIA YIPYTOCTH, CHJIA TPEHUs, MOIIHOCTb, JHEPIHs
B3aUMOJENCTBUS Tea ¢ 3eMiIEN BOJIN3U €€ TOBEPXHOCTH, SHEPTHS YIIPYToi
nedopMalvi Npy>KUHbI, KOJTUYECTBO TEIUIOTHI, a0COIIOTHAsL TeMIlepaTypa
Tena, paboTa B TEPMOJAMHAMHUKE, BHYTPEHHSS SHEPIHs HUACAIBHOIO
OJIHOATOMHOTO Ta3a, padoTa UACAIBHOIO ra3a, OTHOCUTENbHAS BIAKHOCTb
Bo3ayxa, KIIJl maeaibHOro TEmiIOBOrO JABUTATEIIS; AJIEKTPUYECKOE IOJIE,
HANpPsHDKEHHOCTD JIEKTPUYECKOrO MOJIsA, HANPSKEHHOCTD IOJS TOYEYHOTO
3apsA/ia WM 3apsHKEHHOTO 1apa B BAKyyMe€ M B AMDJIEKTPUKE, OTEHIIMAI
ANEKTPOCTATUYECKOTO TOJIA, Pa3HOCTh MOTEHIMAIOB, 3JIEKTPOABUKYILAS
CuJa, CWJIa TOKA, HaIpsSHKEHUE, MOIIHOCTh TOKA, JIEKTpHUYEcKass EMKOCTh
IUIOCKOTO  KOHJEHCAaTopa,  CONPOTHMBIEHHWE  y4yacTKa  Lenu ¢
MOCJIEIOBATEIbHBIM U NapaAJIJIEIbHBIM COEIMHEHUEM PE3UCTOPOB, IHEPTHUS
ANEKTPUUECKOTO MOJIsl KOHAEHCATOPA;

OOBACHATHL  OCOOEHHOCTH  MPOTEKaHUs  (PUBMUECKUX  SIBJICHMM:
MEXaHUYECKOE JIBIDKEHHME, TEIUJIOBOE JBMKEHUE YAaCTHIl BEIIECTBA,
TEIMJIOBOE paBHOBEcHE, OPOYHOBCKOE NBIKeHHE, nuddys3us, ncnapeHue,
KHUIIEHUE U KOHJEHCAlWs, IUIABJIEHUE U KPUCTAJUIN3ALMs, HAIPABICHHOCTh
TeIUIoNepeaaun, IEKTpU3aus Tell, SKBUIIOTEHIMAIBLHOCTh MTOBEPXHOCTH
3apsKEHHOTO TPOBOIHUKA;

MPOBOAMTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETUYHUHBI OT
IPYroH C UCIIOJIb30BAaHUEM MTPSIMBIX U3MEPEHUH, TPH ’TOM KOHCTPYHUPOBAaTh
YCTaHOBKY, (PUKCHUpOBaTh pe3ynbTaThl MOJYYEHHOM 3aBHCHUMOCTH
¢u3nUecKuX BENIUYMH B BHAE TpaduKoB C YUIETOM



a0COIOTHBIX MOTPEUIHOCTEN N3MEPEHH, J1eaTh BBIBOBI MO pe3yabTaTaM
UCCJIEIOBAHMS;

MPOBOANTH KOCBEHHBIE HM3MEPEHHUS (PU3MUECKUX BEIUYMH, TPU ITOM
BBIOMpATh ONTHUMAJBHBIA METOJ M3MEpPEHHs, OILICHUBATh aOCONIOTHBIE U
OTHOCHUTENBHBIE OTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJIMTH OMBITHI IO MPOBEPKE MPEMIOKEHHON TUIIOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIBHYIO YCTAHOBKY, aHAIU3UPOBATh
MOJIyYeHHbIE pEe3yibTaThl M JI€JaTh BBIBOJ O CTaTyce MNPEIJI0KEHHON
TUIOTE3bI;

coOJr01aTh MpaBuiia 6€30MacHOro TPy/a P MPOBEICHUU UCCIECIOBAaHUN B
paMKax  y4yeOHOro  OSKCHEpHUMEHTa, MpakTUKymMa W y4yeOHo-
HCCIIEIOBATENIbCKON M MPOEKTHOW JESITENBHOCTH C HCHOJIB30BAHUEM
U3MEPUTEIILHBIX YCTPOUCTB U 1a00PaTOPHOro 000PYAOBAHMUS;

pemarh pacyETHbIE 3aJa4yd C SBHO 3aJaHHOM W HESBHO 3aJaHHOU
(¢uznyeckoil MoOJIENbI0: HAa OCHOBAaHMHM aHAIM3a YCIOBUS OOOCHOBBIBATH
BbIOOp (u3MuUeCKON MoJenu, OTBedarolled TpeOoBaHUSAM 3a/layi,
MPUMEHSATH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHU U MOCTYNATHI (PUINYECKHUX
TEOpHUI MPU UCHOJIB30BAHUM MATEMAaTUYECKUX METOJIOB PEIICHHs 3ajad,
IPOBOJUTH PACUETHI HA OCHOBAHWN MMEIOIINUXCS JAaHHBIX, aHAIU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEUICHUS C YYETOM ITOTYUYEHHBIX
pE3yNbTaTOB;

pelath KayeCTBEHHbIE 3aaud, TpeOyrollue NpPUMEHEHHUs 3HaHUN U3
Pa3HBIX pa3iejoB Kypca (PU3MUKH, a TAK)KE MHTETpalluu 3HAaHUN U3 APYTUX
MPEAMETOB €CTECTBEHHO-HAy4YHOTO LMKJIA: BBICTPAUBATH JIOTUYECKYIO
LEMOYKY PACCYKJICHUI C ONOPOM HA M3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU
U GU3HYECKUE SBIICHUS;

UCIIOJb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLUIIOB pabOThl U3MEPUTEIBHBIX TPUOOPOB, TEXHUUECKUX YCTPOHCTB U
TEXHOJIOTHYECKHUX MPOLIECCOB;

NPUBOAMTH TNPHUMEPHI BKJIAJa POCCUICKUX U 3apyOEKHbIX YUYEHBIX-
(U3UKOB B pa3BUTHUE HAayKH, B OOBSICHEHHE MPOLECCOB OKPY>KAIOIIETO
MHpPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHU;

aHaJIM3UPOBATh U OLICHUBAThH MOCJIECTBUSL OBITOBOIM M IPOU3BOACTBEHHON
NEeSATEIbHOCTH 4YEJOBEKa, CBA3AHHOM € (PU3WYECKHMMH MpPOLECCaMu, C
MO3UIIMI AKOJIOTUUECKON O€30MacCHOCTH, MPEICTaBICHUN O palliOHAIEHOM
MIPUPOJONOIB30BAHNH, & TAKXKE PAa3yMHOM HMCHOJIb30BAHUM JTOCTHUKEHUN
HAayKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pPa3BUTHS YEJIOBEYECKOIO
00I11eCTBA;



NPUMEHSTh pa3IUYHble crocoObl paboThl ¢ MH(OpMAaIe (PU3UIECKOTO
COJEp)KaHUsl C HCIIOJIb30BAHUEM COBPEMEHHBIX HH(OPMALMOHHBIX
TEXHOJIOTHH, IPU 3TOM HCHOJIb30BaTh COBPEMEHHBIE MH(OPMAIIMOHHBIE
TEXHOJIOTMM JJI TOUCKA, MEepepadOTKH U NPEAbsBICHUS YYEOHOH U
HAYYHO-TIOMYJISIPHON MH(OpMAIHK, CTPYKTYPUPOBAHUS U UHTEPIPETAIIH
uH(pOpMaIlMK, TOJYYEHHONM U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHYECKH
aHAJIM3UPOBaTh  NOJIY4YaeMyl0  HMHPOpMALMIO U  OLEHUBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJIM3a UCTOYHUKA UH(POPMALINH;

MPOSIBIISITH OpraHU3alMOHHbBIC u MO3HABATEJIbHBIC YMEHHUS
CaMOCTOSITENIbHOTO MMPUOOPETEHUSI HOBBIX 3HAHUH B MPOIIECCE BHITMOIHEHUS
MIPOEKTHBIX U YU4EOHO-UCCIEA0BATEIbCKUX PadoT;

paboTath B TpyHIe C HCIOJHEHUEM Pa3IUYHbIX COLMAIBHBIX pOJEH,
IJIaHUPOBATH PA0OTy IPYMIbI, PALIMOHAIBHO PACIPEACIATh AEATEIbHOCTD
B HECTaHJAPTHBIX CHUTYyalMsX, aJIeKBAaTHO OIICHWBATH BKJIAJ] KaXJOrO U3
YYaCTHUKOB TPYIIIbI B PELICHUE pPacCMAaTPUBAEMON TPOOIIEMBI;

IPOSIBIISATE MOTUBALUIO K Oyaylien npoeCCUOHAIbHON AEATEIbHOCTHU 110
CIEUHUATBHOCTIM (PU3UKO-TEXHUUECKOTO PO UIISL.

K xonity o0yuenus B 11 knacce npeMeTHbIE PE3YJIbTAThl HA YIIIYOJIEHHOM YPOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHU:

MOHUMATh POJIb PUZUKU B SKOHOMHYECKOM, TEXHOJIOTHIECKOM, COIIMAIbHON
U 3TUYECKON cdepax NeATeIbHOCTH YelOBEKa, pojib U MECTO (PU3UKHU B
COBPEMEHHOW HAy4YHOW KapTUHE MUPA, POJIb ACTPOHOMHH B MPAKTUYECKOU
NEATEIBbHOCTH YEJIOBEKA U JAJbHEMIIEM HAYYHO- TEXHUYECKOM Pa3BUTHH,
3HAUYCHHUE OMHCATEIIbHON, CHCTEeMAaTH3UPYIOIIEeH, OOBSICHUTETBLHON U
IPOTHOCTUYECKON (PYHKIUHA (HU3NUECKOM TEOPHUH — DIICKTPOJIMHAMUKH,
CHEUUaIbHOM TEOPUU OTHOCHTEIbHOCTH, KBAHTOBOW (U3UKH, POJb
¢usnueckoil Teopur B (HOPMHUPOBAHUM MPEACTABICHUN O (PU3NUECKOU
KapTUHE MHpa, MECTO (PU3UYECKOW KapTHHBI MHpa B O0OIIEeM psay
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IPUPOJE;
pasnuyaTh yCJIOBUSA MPUMEHUMOCTH MOJIeNei (PU3MUEeCKUX TEN U IPOLECCOB
(ssB7IEHUI): OMHOPOJIHOE ANEKTPUUECKOE M OJHOPOJHOE MArHUTHOE MOJIA,
rapMOHUYECKHE KOJeOaHMsl, MaTEeMaTUYECKUW MAasTHUK, WACAIbHbBIN
MPYKUHHBII MAasiITHUK, rapMOHUYECKHE BOJIHBI, UJeaIbHBIN
Kosie0aTeNbHbIN KOHTYp, TOHKAs JIMH3a, MOJIeNIel aTOMa, aTOMHOT'O 1pa U
KBAaHTOBOM MOJICIU CBETA;

paznuyaTh ycioBHs (TpaHULbI, 00JIACTM) MPUMEHUMOCTH (U3HUUECKUX
3aKOHOB, MOHMMATh BCEOOIIMI XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB U
OrPaHUYEHHOCTh HUCII0Ib30BAaHUS YACTHBIX 3aKOHOB;



aHATM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIC MPOIECCHI U SBIICHMUSI,
UCIIOJb3Ysd OCHOBHBIE TIOJOKEHUSI W 3aKOHBI DJIIEKTPOJAMHAMUKU U
CHEIUaIbHOM  TEOpPUHM  OTHOCUTEIBHOCTH  (3aKOH  COXpPaHEHHUS
ANEKTPUYECKOTO  3apsiaa, cuia Awmmnepa, cwia JlopeHna, 3akoH
ANEKTPOMAarHUTHOM  WHAyKUuMH, TnpaBwio Jlenma, cBsa3p  DJIC
CaMOMHIYKIIMU B 3JIEMEHTE JJICKTPUUECKOM LIENN CO CKOPOCTHIO U3MEHECHUS
CUJIBl TOKA, IIOCTYJIAaThl CHEUUAJbHOM TEOPUU OTHOCUTEIBHOCTU
OWHIITENHHA);

aHaJM3UPOBATh U OOBACHATH KBAHTOBBIE MIPOIIECCHI U SIBICHUS, UCIIOJIB3YS
MOJIOKEHUsI ~ KBaHTOBOM  (usuku  (ypaBHeHHME  DWHINTEWHA I
doTorddexra, mepBIit 1 BTOPOH MOCTYIAThl bopa, MpUHIIAIT COOTHOIICHHMSI
HeomnpenenéHHocTe [elizeHOepra, 3aKOHBI COXPAHEHMS 3apSIOBOTO U
MacCOBOTO YKCEN U SHEPTUU B SIACPHBIX PEAKIMAX, 3aKOH PaIUOAKTUBHOIO
pacrana);

OMUCHIBATh (PU3MUECKUE TPOIECCHl W SBJICHUS, UCHOJIb3ys BEIUYUHBI:
HANPSKEHHOCTD AJIEKTPUUYECKOTO MOJISI, TOTEHINAT AJIEKTPOCTATUYECKOTO
NoJIsl, Pa3HOCTh IOTEHUUAJIOB, JJICKTPOABWKYILNAS CHJIA, HWHAYKIUSA
MAarHuTHOTO IIOJISl, MAarHUTHBIM MOTOK, cuia AMIepa, WHIYKTUBHOCTb,
ANEKTPOABMIKYIAS CHUJIa CAMOMHIYKIMM, SHEPrus MArHUTHOTO TMOJIs
MIPOBOJAHUKA C TOKOM, PEIIITUBUCTCKUNA UMITYJIbC, TTOJTHASI SHEPTHUS, SHEPTUS
MIOKOSI CBOOOJTHOM YaCTHIIBI, SHEPTUS M UMITYJIbC (POTOHA, MAaCCOBOE YHCIIO
U 3aps] sipa, SHEPTHS CBSI3U A]1pa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUs  (PUBMUECKUX  SIBICHHM:
ANIEKTPOMATrHUTHAS UHIYKIIHSI, CAMOUHIYKIIUSI, pe30HAaHC, UHTEephepeHITus
BOJIH, Judpakius, JIUCIEepCHsi, TIOJIHOE BHYTPEHHEE OTPAKECHHUE,
doToanexTpuueckuii apdext (pororddekr), anvda- u 6era-pacnaasl saep,
ramMmma-usnydeHue siaep, Gu3nuecKue MPUHIUITBI CIIEKTPaILHOTO aHau3a U
paboTHhI J1azepa;

OTPENEIISATh HAMPABJICHUE WHAYKIMA MArHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CWJIbI AMniepa u cuiibl JIopeHna;

CTPOUTH N300paKEeHHE, CO3/IaBaeMOE TNIOCKUM 3€PKaJioM, TOHKOM JIMH30M,
Y PaCCUUTHIBATh €TI0 XapaKTEPUCTUKHU;

MIPUMEHATh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHSTHUSI, TEOPUU U
3aKOHBI I aHalim3a ¢ OOBSACHEHHS  (U3UYECKUX  IPOIECCOB,
MIPOUCXOJAIINX B 3BE3/1aX, B 3BE3NHBIX CUCTEMAX, B MEKIAUIAKTUUYECKOU
cpene; ABWKCHHS HEOSCHBIX TEII, DBOJIONMH 3BE3 1 BeeneHHoM;
MPOBOJIUTh HCCIICIOBAHNWE 3aBUCUMOCTEH (U3MUECKHX BEIMYUH C
WCIIOJB30BAaHUEM MPSIMBIX H3MEPEHUM, MpPU STOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHUPOBATh PpPE3yJbTaThl TOJYYCHHOW 3aBUCHMOCTH



¢usznyeckux BENUYUH B BHIE TIpadukoB C Y4ETOM aOCOMIOTHBIX
HOTPEIIHOCTE  M3MEPEHUM, JenaTb  BBIBOJABl IO  pe3yjibTaTaMm
UCCIIEI0BaHMS;

IPOBOJUTh KOCBEHHBIE H3MEpEHUsl (U3UUECKUX BEJIUYUH, NP 3TOM
BBIOMpATh ONTHUMAJBHBIA METOJ M3MEPEHHs, OLICHUBATh aOCONIOTHBIE U
OTHOCHTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJIUTH OMBITHI 110 MPOBEPKE MPEJIOKEHHONW TMIIOTE3bl: IUIAHUPOBATH
HKCIIEPUMEHT, COOMPATh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIU3UPOBATh
MOJIy4Y€HHBIE PE3yNbTaThl U JENaTh BBIBOJ O CTAaTyce MPEAIOKEHHOM
TUIIOTE3BL;

OIKCHIBATh METO/IbI ITOJIyUYEHHUsI HAYYHBIX aCTPOHOMUYECKUX 3HAHU;
coOJ01aTh NpaBuiia 0€30MacHOro TpyJa MpHU MPOBEAECHUY UCCIEA0OBAaHUIN B
paMKax  y4yeOHOro  SKCHEpHUMEHTa, MpakTUKymMa U  y4yeOHo-
HCCIIEIOBATENIbCKON M IPOEKTHOW JIEATENBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEILHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYAOBAHUS;

pemath pacy€THbIE 3aJa4d C SIBHO 3aJaHHOM M HESBHO 3a/laHHOU
(¢u3znyeckol MOJENbI0: HAa OCHOBAHMM aHajiM3a YCJIOBHs BBIOMpPATH
¢usznyeckue MoOJeNnd, OTBEYArOIIMe TPEeOOBAHMSIM 3aJadyd, MPUMEHATH
(dopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TIOCTYJAThl (PU3NYECKUX TEOPU
OpU MHCIOJNb30BAaHUM MAaTEeMAaTHUYECKUX METOJOB pELIEeHUs 3ajad,
IPOBOAUTH PAcU€Thl HA OCHOBAaHMHM MMEIOIIMXCS JTaHHBIX, AHAJTU3UPOBATh
pe3yNbTaThl U KOPPEKTHPOBATH METOIBI PEIICHUSI C YUETOM MOTYYCHHBIX
pE3yJIbTaTOB;

pemarth KayeCTBEHHbIE 3aJaud, TPEOyIolue NpPUMEHEHHUS 3HAHUN U3
pa3HbIX pa3lenoB Kypca GU3MKH, a TaKKe UHTErpaluy 3HAaHUM U3 Apyrux
IPEIMETOB E€CTECTBEHHO-HAyYHOTO0 LHMKJA: BBICTpauBaTh JIOTHYECKYIO
[ENOYKY PacCy>KICHHUI C ONOPO Ha N3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3MYECKue SIBICHUS;

UCTIOJb30BaTh TEOPETUYECKHUE 3HAHUS s OOBSICHEHUS OCHOBHBIX
OPUHLKIIOB pabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTMYECKUX MPOLIECCOB;

NPUBOIUTH TMPUMEPHl BKJIAJa POCCHUUCKUX U 3apyOekKHBIX YUYEHBIX-
(GU3NKOB B pa3BUTHE HAyKU, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUA;

aHAJIM3UPOBATh U OLICHUBAThH MOCIEICTBUS OBITOBON M IPOU3BOJICTBEHHON
JCSTEIbHOCTH YeJIOBEKa, CBS3aHHON C (PU3MYECKHMMH TMpoIeccaMu, C
MO3UINI IKOJIOTUYECKON 0€30aCHOCTH, IPEACTaBICHUN O palliOHAIEHOM
MPUPOJIONIOIB30BaHUH, & TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUU JOCTHKEHHIM



HAyKd M TEXHOJOTMM Ui JalIbHEHIIEro pa3BUTHS YEIOBEYECKOTO
00I1IeCTBA;

MPUMEHSTh Pa3UYHbIE CIOCOOBI paboThl ¢ MHPOpPMAIHEH (PU3NIECKOTO
COJIEp)KaHUSI C HCIIOJIb30BAHUEM COBPEMEHHBIX  HH(POPMAIIMOHHBIX
TEXHOJIOTHH, TPU 3TOM HCIOJIb30BATh COBPEMEHHbIE HH(OPMALMOHHBIC
TEXHOJIOTUM JJIsi TIOMCKa, MepepadOTKM W TpPeabsSBICHUS Y4eOHOH u
HAYYHO-TIOMYJISIPHON MH(DOPMAaILUH, CTPYKTYPUPOBAHUS U UHTEPIPETALIUN
uH(pOpMaIlMK, TOJNYYEHHONM U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUECKU
aHAJIM3UPOBATh  TOJy4YaeMyl0  HHPOpPMAIMI0O W  OICHHUBATh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHM, TaK U Ha OCHOBE
aHalM3a KCTOYHUKA HH(popMaIuy;

MPOSIBIISITH OpTraHU3aIMOHHBIC u M03HABATEIbHBIC YMEHHS
CaMOCTOSITEIEHOTO TPHOOPETEHNS HOBBIX 3HAHUI B ITPOLIECCE BBIMTOTHEHUS
MPOEKTHBIX U Y4eOHO-HCCIeA0BATEIbCKUX PaboT;

paboTaTh B TpynIe C HUCHOJHEHHEM pa3IMYHBIX COLMAIbHBIX PpOJIEH,
IUTaHUPOBATh PadOTY IPYMIIbI, PALIMOHAIBHO PACTIPEACIIATh JEATEIbHOCTD B
HECTaHJAPTHBIX CHUTYallMsAX, aJeKBATHO OIICHMBATH BKJIAJ KaXKIOTO W3
YYaCTHUKOB TPYMIIBI B PEHICHHE PAaCCMaTPUBAEMON MTPOOIEMBI;

HPOSIBISATH MOTUBALMIO K Oynylied npohecCUOHAIBHON AEITEIbHOCTHU 110
CHELHATBHOCTIM (PU3UKO-TEXHUUECKOTO PODUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoanyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Koutposbnubie | IIpakTuyeckue
n/n NPOrpaMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchbl
Paznea 1. HAYUYHBIA METO/I IO3HAHWS ITPUPOIbI
11 Hayunblif MeTo1 TO3HAHUSI IPUPOIBI 6
Htoro no pazgeny 6
Pasznea 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 JnaaMuka 10
2.3 Cratuka TBEpIOrO TENa 5
2.4 3aKOHbBI COXPAaHEHUS B MEXaHUKE 10
Hroro mo pazneny 35
Pa3znen 3. MOJIEKYJISIPHASA ®U3NKA U TEPMOJIUHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKMHETUYECKON TEOpHH 15
3.2 Tepmoaunamuka. TennoBbie MATUHBI 20
33 ArperaTHble cocTosiHUS BenecTBa. ®a3oBbie 1 1
Nepexo/Ibl
Hroro no pazneny 49
Paznen 4. JIEKTPOAUHAMUKA
4.1 DIEeKTPUUYECKOE ToJIe 24
4.2 IToCTOSIHHBIN AJIEKTPUUECKHIT TOK 24




4.3 Toku B pa3IM4HBIX cpeaax 6
Hroro no pazneny 54
Paznen 5. PUSHUYECKUMN TPAKTUKYM
51 dusndecKuil MpakTUKyM 16 16
Hroro no pazneny 16
Pe3epBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

Koan4yecTBO 4acoB DJIeKTPOHHBbIE
HaumeHnoBanme pa3aejoB U TeEM nudpoBLIe
Ne i/t P Kontpoabnbie | IIpakTHuyeckue (1uucpp )
NMPOrpaMMbI Bceero o0pa3oBaTejbHbIE
padoTsbI padoThbI
pecypchbl
Paznen 1. 9JIEKTPOJINHAMMUKA
11 MarauTtHoe moJje 14
1.2 DneKTpoMarHuTHasi MHIYKIUs 13 1
Htoro no pazgeny 27
Pa3znen 2. KOJTEBAHUS U BOJIHbBI
2.1 Mexannueckue KoaeOaHus 10
2.2 DNeKTpOMarHuTHbIE KOJIeOaHUsI 15
93 MexaHu4YecKre U AIeKTPOMarHuTHhIE 10 1
BOJIHBI
2.4 Ormrruka 25 1
Hroro mo pazneny 60

Paznea 3. OCHOBBI CIIEIUAJIbHOM TEOPUU OTHOCUTEJIBHOCTH

3.1 Ocnosbsl CTO 5 1
Wroro mo paznemy 5
Paznen 4. KBAHTOBASI ®U3UKA

4.1 KopnyckynsipHO-BOIHOBOH yaiau3m 15

4.2 dusnka aToma 5

43 ®u3nka aTOMHOTO SApa ¥ 3JIEMEHTApPHBIX 5

YaCTHUI]




Uroro no pazneny

25

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

5.1 DJeMEeHTHI aCTPOHOMUU U acTPO(PHU3UKH 12
Hroro no pazneny 12
Pazznen 6. PUSUUYECKHUUN [TIPAKTUKYM
6.1 Ou3nYecKuil MPaKTUKyM 16 16
Hroro no pazgeny 16
Pa3znen 7. OGOBIHIAIOIIEE IOBTOPEHUE
Cucremarusanus 1 0000IeHNE
71 MIPEIMETHOTO COACPIKAHMSI M OTIBITA 15
' NESATEILHOCTH, IPUOOPETEHHOTO ITPH
u3zyueHuu kypca gusuku 10 — 11 knaccos
Uroro no pazneny 15
PesepBHoe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16







HOYPOYHOE IIVTAHUPOBAHUE

10 KIIACC
Koun4vecTBO 4acoB DJIeKTPOHHbIE
Ne ara uppoBbie
n/n Tema ypoka Bcero Koutpoabupie | Mpaktuieckue fI[Sy‘leHI/IH :)161?;1;03aTeanble
padoThI padoThI pecypest
1 ®uszuka — pyHaaMeHTaIbHas HayKa O 1
MpupoJie
5 HayuHblii MeTO/ TO3HAHUS K METOABI 1
nccaea0BaHus GU3HMYECCKUX SIBJICHUI
DKCIEPUMEHT U TEOPHSsI B IIPOIIeCcCe
3 no3Hanus npupoasl. Habmonenue u 1
9KCIIEPUMEHT B (pu3HMKe
4 CrniocoOs1 n3MepeHus PU3NIECKUX BETUIUH 1
AOcom0THAsS U OTHOCHTEIIbHAS
5 MOTPEIIHOCTH U3MEPEHUHN (PU3NIECKHIX 1
BEJTMYUH
MopenupoBanue B ¢pusuke. Poib u MecTo
6 ¢bu3UKN B JOPMUPOBAHUU COBPEMEHHOU 1
Hay4HOU KapTUHBI MUPA, B TPAKTUYECKON
JIesITeTbHOCTH JTFOICH
Mexanndeckoe aprkeHue. Cucrema
5 otcyeTa. OTHOCUTEIHHOCTh MEXaHUYECKOTO 1
neuxkenus. [Ipsmas u oOpaTHas 3a1auu
MEXaHUKH
8 Pannyc-BekTop MaTepralIbHON TOUKH, €TO 1

MIPOEKIIMK Ha OCH KOOpAUHAT. TpaeKkTopusl.




[Tepememienue. Ckopoctb. Ux mpoekiuu Ha
OCH KOOpJMHAT

PaBHOMEpHOE NPSIMOTMHENHOE IBUKEHHUE.
I'paduueckoe onucanre paBHOMEPHOTO
MPSIMOJIMHEIHOTO JIBM>KEHUS

10

CrnosxeHue nepeMeneHuil 1 CKOpocTeH.
Pewenne 3anau

11

HepaBHoMepHoOe nBr)eHHE. MrHOBEHHAs!
CcKopocTh. Yckopenue. [Ipsamonnaeitnoe
JIBUKEHHE C IIOCTOSTHHBIM YCKOPEHHEM

12

I'paduueckoe onrcanue NpSMOIUHEHHOTO
JIBUKEHMSI C IOCTOSIHHBIM YCKOPEHUEM

13

CroOoaHoe majieHre. Y CKOpeHue
CcBOOOIHOTO ITaJCHN. 3aBUCUMOCTD
KOOPJUHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHH U UX rpaduku

14

JIBu>keHue Tena, OpOIIEHHOTO MO/ YTJIOM K
TOPU30HTY

15

KpuBonunelinoe neuxenue. /[puxxenue no
OKPY>KHOCTH. YTJIOBasi U JIUHEWHAS
ckopocts. [lepuon n yacrora.
LeHTpoCcTpeMHUTENBHOE U TIOJTHOE
YCKOPEHHUE

16

KonTponbHas pabota no reme
"Kunemaruka"

17

[TepssIii 3ak0oH HeroToHa. MHEpLManbHbIE
cucremsl orcuéra. [ Ipunumun
OTHOCHUTEJIbHOCTHU I amuines.




HeI/IHCpI_[I/I aJIbHbIE CUCTEMBI OTCUETa

Cuna. PaBHozelicTByt01as cuiia. Bropoit

18 3akoH Herotona. Macca

19 B3aumoneiicteue ten. Tpernil 3akoH
Herorona

20 [Ipunnun cynepno3uiuu cuil. Pemenue
3a/1ay Ha TpUMEHEeHne 3akoHOB HploToHa
3aKOH BCEMHUPHOTO TATOTEHUSI.

21 DKBUBAJICHTHOCTb TPAaBUTALIMOHHOMN 1
MHEPTHOU MaccChl

99 Cuiia TSDKECTH U YCKOPEHHUE CBOOOHOTO
MaIeHUs
JIBr>keHre HeOeCHBIX Te U X

23 HCKYCCTBEHHBIX CITYTHUKOB. [lepBas
KOCMMUECKasi CKOpOCTh. 3akoHbI Keriepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec Tena
Cuna tpenus. [Ipupona u BuabI cun

25 TpeHus. JIBuxkeHue B )KUJIKOCTHU U rase ¢
Y4ETOM CHITBI COMTPOTUBIICHHS CPEJIBI

26 JaBnenue. ['mapocratuueckoe 1aBlIeHHE.
Cuna Apxumena
AOGCOJIFOTHO TBEPJIOE TEJIO.

27 [TocTynarenbHOE U BpalaTeabHOE
JBIKEHUE TBEPIOTO Tea

o8 MOMEHT CUJTIbI OTHOCUTEIBHO OCH
Bpaienus. [1neqo cubl

29 CnoxxeHue cuJ, MPUIOKEHHBIX K TBEPIOMY

teny. LleHTp TsbkecTu Tena. Y cioBus




paBHOBECHSI TBEPOTO Tea. Busl
paBHOBeECHS

30

Pemrenue 3amau

31

KonTponbhas pabora no reme "JluHamuxka.
Craruka TBepaoro tena"

32

HMiysibc MaTepranbHOM TOYKH, CUCTEMBI
MarepuanbHbIX To4ek. LlenTp mace
CHUCTCMbI MAaTCPUAJIbHBIX TOYCK. TeopeMa 0
ABWKCHUU ICHTPA MACC

33

Wmiynbc cuibl M1 M”3MEHEHHE HMITYIIbCa
Tena. 3aKOH COXPaHEHUs UMITYJIbCA.
PeakTuBHOE BMXKEHHE

34

MoMeHT uMIynbca MaTepuaIbHON TOUKH.
[IpencraBnenue o COXpaHEHMH MOMEHTA
HMITYJIbCA B LIEHTPAJIBHBIX MOJISIX

35

Pemenue 3amau

36

PaGota cunbl Ha MaJIOM U Ha KOHEUHOM
nepemenieHuu. ['papuueckoe
MpeACTaBICHUE pabOThl CHUIIBI. MOIITHOCTD
CHJIBbI

37

Kunernueckas sneprus. Teopema 06
WU3MEHEHUN KUHETUUYECKOM DHEPTUH
MaTepuaabHON TOYKH

38

HOTGHHI/I&]’IBHBIG 1 HCMMOTCHIIUAJIbHBIC
CHIJIBI. HOTCHI_II/IaHBHaﬂ SHEPTrH-. BTOpaH
KOCMHUYCCKasA CKOPOCTh

39

TpeTha kocMHuueckas CKOpocThb. CBS3b
paGOTbI HEIMOTCHIINAJIBHBIX CHUJI C




H3MEHEHHEM MEXaHUIeCKOM OHEpIrun
CHCTEMBI TEII. 3aKOH COXpPaHCHUMA
MEXaHUYeCKOM OHEPrun

Yupyrue u Heynpyrue CTOJIKHOBEHHUSI.

40 VYpaBuenue bepHysim 1u1st uaeanbHOU
KHUJIKOCTH

41 Kontponbnas pabora mo reme "3akoHbI
COXpaHEHUs B MeXaHUKe"
Pa3BuTHe npencTaBieHuii o Npupoie

42 tertoTsel. OcHoBHBIE noioxkenust MKT.
Huddysus. bpoyHoBckoe ABMKEHNE
CrpoeHune razo00pa3HbIX, JKUIKUX U

43 TBEpABIX TeJ. XapakTep IBUKEHUS U
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA
Macca 1 pa3Mepbl MOJIEKYT (aTOMOB).

44 KommuectBo Bemectna. [loctostHHas
ABoraapo

45 Temneparypa. TeroBoe paBHOBECHE.
[ITxana [enbcus

46 Pemenue 3agau

47 WneanpHerif ra3. I'a30BbIe 3aKOHBI

48 VYpaBaenune Meneneesa-Kianeiipona.
Pemenue 3anau

49 AOGcomoTHas Temneparypa. 3akoH
JlaneToHa

50 N3omnponeccel B U1€aIbHOM Ta3e ¢
MTOCTOSIHHBIM KOJINYECTBOM BEILIECTBA

51 I'paduaeckoe npepcraBneHne




M30TPOIIECCOB: M30TEPMa, H30X0pa,
n3obapa

52

OcnoBnoe ypaBHenue MKT

53

Pemrenue 3amau

54

CBs13b a0COFOTHOM TeMITepaTypbl
TEPMOJIUHAMUYECKON CUCTEMBI CO CpEeAHEH
KHUHETUYECKOM SHEPruel mocTynareabHOro
TETIUIOBOTO JABUKEHUS €€ YaCTHI]

55

O06001IeHYE U cUCTEMATU3alMs 3HAHUN 110
Teme "OcuoBsl MKT"

56

KonTponbHas padota o reme "OCHOBBI
MKT"

57

TepMonnHaMuyeckas cuctema. 3aaHue
BHEIIHUX ycsoBui uist T/ cucreMsl.
BHemnve v BHyTpeHHME TapaMeTpBI.
ITapamerpsl T/I cucTeMBl Kak cpeaHue
3HA4YEHMsI BEJINYMH, ONIMCHIBAIOIINX €€ Ha
MHKPOCKOIIMYECKOM YPOBHE

58

HyneBoe Hauano TepMOAMHAMUKH.
Camonpoun3sBombHas penakcanus T /1
CHUCTEMBI K TEIIJIOBOMY PABHOBECHUIO

59

Mopens uaeanpHoro rasa B
TepMOJANHAMUKE. Y CIIOBUS MPUMEHUMOCTH
3TON MOJIENIN

60

VYpaBHeHne Menneneesa-Knaneiipona n
BBIPAKEHUE ISl BHYTPEHHEW SHEPTUU

61

Bripaxkenue 1711 BHyTpeHHENH SHEPT U
OJIHOATOMHOT'0 UJICAJIbHOT'O Ta3a.




KBasucraTiueckue 1 HeCTaTHUECKUE
MPOLIECCHI

62

DneMeHTapHas paboTa B TEpMOMHAMUKE.
Brruucnienue paboTsl o rpaduky npouecca
Ha pV-nuarpamme

63

Tennonepenaya Kak criocod N3MEHEHUs
BHyTpeHHel sneprun TJl cuctemsl 6e3
COBepIIeHUS PabOThI

64

KonBek1usi, TenonpoBoJHOCTb,
U3IIy4eHHe

65

KonunuectBo TemnoTsl. TemnoéMkocTs Tena.
VY nenbHas U MOJIIpHAs TETIIOEMKOCTH
BElIECTBA. Y JieJIbHAs TEIUIOTa CrOPaHuUs
TOTLTUBA

66

Pacuér kosnmuecTBa TEIIOTHI IIPH
Terionepenaye

67

[TonsiTue 06 aguabaTHOM MpoIecce.
IIepBblit 3aKOH TEPMOAMHAMUKH

68

KonnyecTBo TemnoTsl U paboTa Kak MephI
U3MEHEeHUs BHyTpeHHel sHepruu T /1
CUCTEMBI

69

Bropoii 3aK0H TepMOANHAMUKH IS
PaBHOBCCHBIX U HECPABHOBECHBIX
npoueccoB. HeoOpaTumocTs NpupoaHbIX
MPOILIECCOB

70

[TpuHIUIIBI 1EMCTBYS TEIIOBBIX MAIIMH.

KIIJ

71

MaxkcumansHoe 3HaueHue KIT/I. Iuxn




Kapno

12

Pemrenue 3amau

73

DKOJIOTUYECKHUE ACTIEKTHI HCIIOJIb30BaHUA
TEIUIOBBIX ABUTraTelied. TerioBoe
3arpsi3HEHUE OKPYKAIOIEH CpeIbl

74

Pemrenue 3amau

75

O000111eH1E U CUCTEMATH3AaLMs 3HAHUH 110
teme "Tepmoaunamuka. TemioBbie
Marugbs!"

76

KonTposbHas padota 1mo Teme
"Tepmonunamuka. TermioBbie MavHb!"

77

[TapooOpa3zoBaHKe ¥ KOHICHCAITHSL.
Wcnapenue u kurnenue. Y genbHas TeIjioTa
napooOpazoBaHus

78

Hacsliennsie 1 HEHACHIIEHHBIE TTAPHI.
KauecTBeHHas 3aBHCHUMOCTE IIJIOTHOCTH U
JTABJICHUS HACBILIEHHOTO TIapa OT
TeMIepaTypbl, UX HE3aBUCUMOCTh OT
00BEMa HACHITIIEHHOTO Mapa. 3aBUCUMOCTh
TeMIepaTypsbl KUIIEHHUS OT 1aBJICHUS B
JKUIKOCTH

79

BraxxaocTs Bo3ayxa. AGCOIOTHAS U
OTHOCHUTENbHAS BIAXKHOCTH

80

Pemenue 3amau

81

TBépnoe Teno. Kpucramnmueckue u
amop¢HbIe Tena. AHU30TPOIHSI CBOMCTB
KpHUCTAJIJIOB

82

[InaBnenue u kpucramuzanus. Y 1enbHas




TCIIJIOTA ITJIaBJICHHUA. CY6J'II/IMaI_[I/ISI

83

Hedbopmaruu TBEpIOTO Tena. Pactsokenue
u cxarue. Casur. Moayns FOura. [Ipenen

ynpyrux aedopmanuii

84

TernoBoe paclIMpeHUE KUJIKOCTEN U
TBépI[BIX TCII. AHFapMOHI/IBM TCIIJIOBBIX
Kose0aHuil 4acTuIl BElIecTBa

85

[IpeoOpaszoBanue YHEPTUU B (a30BBIX
nepexoaax

86

ypaBHeHI/Ie TEMI0BOro dananca

87

Pemenue 3amau

88

[ToBepxHocTHOE HaTsKeHUE. KanusuisipHbie
siBJIEHUsI. J{aBieHue 1Mo UCKPUBJIEHHON
MOBEPXHOCTHIO KUJIKOCTH. Dopmyna
Jlamnaca

89

O06o011eHne 1 cucTeMaTH3alysl 3HaHUH 1o
TeMe "ArperaTtHble COCTOSIHHSI BEIIECTBA.
da3oBble nepexobl"

90

Kontponbnas pabora o teme "ArperaTHsie
cocrosinus BeniectBa. dazoBbie nepexoab”

91

DJIeKTpU3alus Tell U €€ IPOSBICHHUS.
Dnektpuueckuit 3apsia. J{Ba Buaa
AJIEKTPUYECKUX 3apsaa0B. [[poBoIHKKH,
JABTIEKTPUKH U MOTYITPOBOTHUKHI

92

DeMEHTapHBIN ANEKTPUUECKUH 3apsil.
3aKOH COXpaHEHMsI NEKTPUIECKOTO 3apsiia

93

B3anmogeincrsue 3apsnoB. Toueunsie
3apsabl. 3akoH Kynona




94

Pemrenue 3amau

95

Dnekrpuueckoe nojie. Ero geiictBue Ha
AIEKTPUUECKUE 3aPsi]IbI

96

Hanpsi»k€HHOCTB 3JIEKTPUUECKOTO MOJIS.
[TpoGHbIii 3aps. JInHUM HATIPSKEHHOCTH
3IEKTPUYECKOTO NoJist. OTHOPOJHOE
3IEKTPUUECKOE I10JIE

97

[ToTeHIIMaTbHOCTh ANEKTPOCTATUYECKOTO
noyig. Pa3HOCTh MTOTEHIINATIOB U
HaIpsDKeHUE

98

ITorennuanbpHas OHEPIusA 3apsaaa B
QJICKTPOCTATHYCCKOM II0JIC. ITorennman
QJICKTPOCTATHUYCCKOI'O I10JIA

99

CBs3b HaHp}I)KéHHOCTI/I IOJISL 1 pa3HOCTU
MOTCHIHUAJIOB IJIA 3JICKTPOCTAaTUICCKOI'O
TI0JIsA

100

[IpuHIHUI Cynepno3uuy dJIeKTPUIECKUX
noJien

101

Pemenue 3amau

102

[Tone Toueunoro 3apsaa. Ilose paBHOMEpHO
3apsKeHHOU cepbl

103

[Tose paBHOMEPHO 3apsKEHHOTO 0 00bEMY
mrapa. [Tose paBHOMEPHO 3apsKEHHOM
OECKOHEYHOM IJIOCKOCTH

104

[IpoBOAHMKY B 3JIEKTPOCTATHUECKOM ITOJIE.
YcnoBue paBHOBeCHUS 3apsA0B

105

JIMBNIEeKTPUKY U TTOTYIIPOBOAHHUKH B
3IEKTPOCTATUUECKOM I10JIe




Konaencarop. 21eKTpoEMKOCTh

106 KOHJIEHCATOPa. DIEKTPOEMKOCTBD IJIOCKOTO
KOHJIEHCaTopa

107 [TapannensHOE coeTMHEHNE KOHICHCATOPOB

108 IlocnemoBaTeabHOE COSIMHEHNE
KOHJICHCAaTOPOB

109 DHeprus 3apsKEHHOT0 KOHAEHCaTopa

110 Pewenue 3agau

111 JIBr>KeHME 3apsSyKEHHOM YaCTULIBI B
OJIHOPOJIHOM DJIEKTPUUYECKOM T10JIe

112 Pewenue 3agau

113 O0001IeH1Ee U cUCTEMATH3AINs 3HAHUH 110
Teme "DnekTpuueckoe mose"

114 KonTponbHas pabota o reme
"DnexTpuueckoe mose"
Cuna Toka. [locTossHHEBIHI TOK. Y CIIOBUSA

115 CYILIECTBOBAHUS ITOCTOSSHHOT'O
ANEKTPUYECKOTO TOKA

116 Ncrounuku Toka. Hanpsokenne u 9/1C

117 3akoH OMa J1sl ydacTKa [eMu.
DNEKTPUUECKOE COMPOTUBIICHUE
3aBUCUMOCTH COMPOTHUBIICHUS OJTHOPOTHOTO

118 MPOBOJHUKA OT €r0 JIJIMHBI U IO N
MOTICPEYHOTO CEUCHHUS

119 VY aensHOE CONPOTUBIICHHE BEIIECTBA.
Pemrenue 3anau

120 [TocnenoBarensHOE, MapaIeIbHOE,

CMCHIAHHOC COCANHCHUC TPOBOJHNKOB




Pacuér pa3BeTBIEHHBIX 2JIEKTPUYECKHUX

121 . 1
neneit. [Ipasuna Kupxroda

122 Pemenue 3agau 1

123 Pabora snekTpuueckoro Toka. 3akoH 1
Jxoyna —Jlenua

124 Pemrenne 3agau 1
MOMIHOCTD JEKTPUIECKOTO TOKA.

125 TennoBas MOITHOCTh, BEIJICIsAEMAas Ha 1
pesucrope

126 Pewenue 3agau 1

127 O/1C u BHyTpeHHEE COTPOTUBIICHHE 1
HCTOYHHKA TOKA

128 3axon OMa 11 IOJTHOM (3aMKHYTOH) 1
BJIEKTPUYECKON e

129 Pemenue 3agau 1

130 MOoIIHOCTh UCTOYHUKA TOKA 1

131 Kopotkoe 3ambikanue 1

132 KonneHcarop B 1ienu nocTOSSHHOTO TOKa 1

133 Pemenne 3agau 1

134 Pemenue 3aga4d mo teMme "I1oCcTOSIHHBII 1
AIEKTPUUYECKUN TOK"

135 Pemenue 3agau mo teMme "I1oCTOSTHHBII 1
AJIEKTPUYECKUN TOK"

136 Pemenue 3agau mo teme "I1ocTOSTHHBIIH 1
AJIEKTPUYECKUN TOK"

137 O00011IeH1E U CUCTEMATU3alIisl 3HAHUH 10 1

teme "[loCTOSITHHBIN 3EeKTpUYEeCKUd TOK"




138

KonrtponsHas pabora o teme
"IIoCTOSHHBIN 371EKTPUUECKUIA TOK"

139

DneKTpudecKasi IpoBOJIUMOCTb PA3IUUYHBIX
BELIECTB. DJIEKTPUUECKUI TOK B METaJlIaX.
CBepXxnpoBOIMMOCTb

140

DJIEKTPUYECKUI TOK B paCTBOpax 1
pacmiaBax JIeKTpoJInTOB. 3akoHbl Dapayes
TUISL BJIEKTPOIIHU3a

141

DneKkTpruyeckuil Tok B razax. [lnazma

142

DNEKTPUYECKUH TOK B BAKyyMe.
BakyymHbie npu6opsl

143

BHGKTpI/I‘leCKI/Iﬁ TOK B INIOJTYIIPOBOJHHUKAX

144

[TonynpoBoIHUKOBBIE TPUOOPHI

145

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"N3mepeHue cuibl TOKA U HAIPSDKEHUS B
L[€NU MOCTOSIHHOT'O TOKa MPU MOMOIIN
aHAJIOTOBBIX U LU(POBBIX U3MEPUTEIBHBIX
nprOopoB" win "3HaKOMCTBO ¢ IU(POBOI
naboparopueii o gusuke. [Ipumepst
u3MepeHus: PU3NYECKUX BETUUUH MIPU
ITOMOIIIA KOMITBIOTEPHBIX TaTYUKOB"

146

Pu3NYECKU IPAKTUKYM I10 TEME
"N3ydyeHne HepaBHOMEPHOIO ABUKEHUS C
LIEJIbIO ONPEAEIEHNS MTHOBEHHOM
ckopocTH"

147

Du3nYeCKUil IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHusl Ipu
MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM




JIBIDKCHHMU 110 HAKJIOHHOM INIOCKOCTH" WITH
"UccnenoBanue 3aBUCUMOCTH MyTH OT
BPEMEHH NIPU PABHOYCKOPEHHOM
JIBHOKeHUH"

148

Du3NYECKU MPAKTUKYM 110 TEME
"N3mepenune ycKopeHusi CBOOOIHOTO
najgenus" win "M3ydeHue ABUKEHUS Tela,
OpOIIEHHOTO TOPU30HTAIBHO"

149

Ou3nyecKkuil MpakTUKyM IO TeMe
"N3yueHue ABUKEHUS TeJla M0 OKPYKHOCTH
C MOCTOSIHHOM 110 MOJIYJIFO CKOPOCTBIO" MK
"UccnenoBanne 3aBUCUMOCTH TIEPHOJIA
oOpareHus KOHMYECKOTO MasiTHUKA OT €T0
napameTpoB"

150

@uU3NYECKUI NPAKTUKYM II0 TEME
"N3mMepeHune paBHOAECHCTBYIOLIEH CUIIBI
IIPU ABMKEHUH OpycKa 10 HaKJIOHHOU
mockocty" win "IIpoBepka runoress o
HE3aBUCHUMOCTH BPEMEHHM JIBUKEHUs OpycKa
10 HAKJIOHHOM IUIOCKOCTH Ha 33JJaHHOE
paccTosTHUE OT €ro MacChl"

151

Pu3NYECKU IPAKTUKYM I10 TEME
"HccnengoBanne 3aBUCUMOCTH CHIT
YIPYTOCTH, BOZHUKAIOIINUX B IPYKUHE U
PE3UHOBOM 00paslie, OT UX Jedopmanuu’
niu "M3ydeHne ABM>KEHUS CUCTEMBI TEIl,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepes
nérkuit 610K"

152

OU3NYECKUI NPAKTUKYM T10 TEME




"U3mepenue koddduireHTa TpeHus mno
BEJIMYMHE YTIIOBOTO KO3 HImeHTa
3aBucuMoctu Frp(N)" wmm "UccnenoBanue
JBUKEHHsS OpyCKa 10 HaKJIIOHHON
IJIOCKOCTH C IIEPEMEHHBIM KO3 (HULIEHTOM
Tpenus" win "M3ydeHue IBrKeHus rpysa
Ha Bajly ¢ TpeHueM"

@u3NYECKU MPAKTUKYM I10 TEME
"HccnenoBanue ycioBUl paBHOBECHS
TBEPJIOTO TeJa, UMEIOLIET0 OCh BpaIlleHus "
153 nnu "KoHcTpynpoBaHre KpOHIITEHHOB U
pacu€r cuin ynpyroctu" win "M3yuenue
YCTOMYMBOCTHU TBEPAOIO TEJIa, UMEIOIIETO
TJI0IAIb OTIOPHI"

@u3NYECKUl TPAKTUKYM 110 TEME
"N3mepenune umIrynbca Tena mno
TOpMO3HOMY ITyTH" Miu "M3MepeHue cuibl
TATH, CKOPOCTH MOJEIH 3IEKTPOMOOUIIS U
154 MOIIHOCTH cuJibl TAru" i "CpaBHeHUe
M3MEHEHHUS UMITYJIbCa TeJla C UMITYJIbCOM
cuibl" win "MccnenoBanue coxpaHeHUs
HMITyJIbCA TP YIIPYTOM B3aUMOAEHCTBUM"
niu "M3MepeHne KHHETUYECKOM dHEprun

TeJa 0 TOPMO3HOMY ITyTH"

@u3NYeCKUil NPAKTUKYM IO TEME
"N3yueHue n30TepMUUYECKOrO Mpolecca
155 (peKOMEHI0BAaHO MCIIOIb30BaHUE
nudposoit nadoparopun)" win "M3ydenne

n30xopHoro npouecca" win "N3ydyenue




n3zobapHoro mporecca" unu "[IpoBepka
ypaBHEHUSI COCTOSHUS"

156

DU3NYECKUI NPAKTUKYM T10 TEME
"N3mepeHnue yenbHoN TeI0EMKOCTH " UIIN
"UccnenoBanue mpoliiecca OCThIBAaHUS
BeuiectBa" wiu "MccnenoBanue
aguabatHoro nporecca” uinu "M3ydenne
B3aMMOCBS3M SHEPTUU MEXMOJIEKYISIPHOTO
B3aMMO/ICHCTBUS U TEMIIEPATYpPbI KUTICHUS
JKuakocren"”

157

@uU3NYECKU NPAKTUKYM 110 TEME
"N3yueHne 3aKOHOMEPHOCTEN UCTIapEHUs
xuakocren" uinun "M3mepenue ynenpHON
TEIUIOTHI II1aBJIeHUs bja" unu "M3yuenue
CBOMCTB HAaCBIIICHHBIX TApOB" MU
"N3mepenue abCOIIOTHON BIaKHOCTH
BO3/IyXa U OIEHKa MacChl IapoB B
nomenieHun". Usmepenne koddduirenta

IMOBEPXHOCTHOT'O HATSAKCHUS

158

@u3nYeCcKuil MPAKTUKYM 110 TEME
"HaGmroienre mpeBpamieHust SJHepruu
3apsHKEHHOI0 KOHAEHCATOpa B JHEPIHIO
n3nydeHus ceeronuoaa’ ninm "Msyuenue
IIPOTEKAaHUS TOKA B LIETIH, COAEpIKaIIeH
koHaeHcarop" win "Pacnipenenenue
Pa3HOCTH MOTEHIMAIIOB (HANPsKEHUS ) IPU
MIOCJIE0BATEIBHOM COEITUHEHUN
KOHJIEHCATOpOB"

159

OU3NYECKUI NPAKTUKYM T10 TEME




"UccaenqoBaHue CMEMIAHHOIO COEIUHEHUA
pesuctopoB” unu "M3mepenue yaenbHOro
COMPOTHUBIICHHUS TPOBOTHUKOB" UITH
"MccnemoBanre 3aBUCUMOCTH CHIIBI TOKA OT
HaIPsDKEHUS 1)1 JIAMITbl HaKaTMBaHMS"

160

Pu3NYECKU IPAKTUKYM 110 TEME
"Habmotenue snexrponu3a’ uim
"M3mepenue 3apsia 0JHOBAJICHTHOTO HOHA"
und "Uccinenosanue 3aBUCUMOCTH
COIIPOTUBIICHUS TEPMOPE3UCTOPA OT
teMueparypsl” win "CHATHE BOJIbT-
aMIIEpPHOI XapaKTepUCTUKHU 1noa"

161

PesepBHEIit ypok. O6001mIeH e 1
CUCTEeMAaTH3aIHsI 3HAHUH 110 TEMe
"Kunemaruka"

162

PesepubIiil ypok. O6006111eHIE 1
CUCTEeMaTH3allMsI 3HAaHUH 10 TeMe
"IlnHamMuka"

163

PesepubIil ypok. O600611eHNE 1
cucTeMaTusalus 3Hauui no reMe "CraTtuka
TBEepaoro Tena"

164

PeseprubIil ypok. O600611eHNE 1
cucTeEMaTH3allNs 3HAHUN 10 TEME ""3aKOHEBI
COXpaHEHUs B MEXaHUKe"

165

PesepBHbIit ypok. O6001IeH e 1
cucTeMaTu3anus 3Hauui o teMe "OCHOBEI
MOJIEKYJIIPHO-KUHETUUECKOU TeopHru"

166

PeseprubIil ypok. O60061eHIE 1
cCucreMarui3anuia 3HAHUU 10 TEME




"Tepmonunamuka. TernoBbie MaliHbI"

167

PesepBubIil ypok. O6001eHIE 1
CUCTEeMaTH3alysl 3HaHUM 110 TeMe
"ArperaTHbl€ COCTOSIHUS BELIECTBA.
da3o0Bble IEpexoab!"

168

PesepBHelit ypok. O000IICHHE 1
CUCTEeMaTH3alusl 3HaHUH [0 TeMe
"DnexkTpuueckoe nose"

169

PesepBHblit ypok. O60611eHNE U
CHUCTEMaTHU3aI1s 3HAHUM 110 TEME
"ITocTOSHHBIHN AEKTPUIECKUMA TOK"

170

PesepBHblit ypok. O60611eHNE 1
cucTeMaTu3alus 3HaHui no teme "Toku B
pa3nuyYHbIX cpenax”

OBIIEE KOJIMYECTBO HACOB 10
[TPOIT'PAMME

170

16




11 KJIACC

KosnuyectBo yacos DJIeKTPOHHBIE
Ne ara nugposbie
n/n Tewa ypoxa Bcero Kontpoaeusie | Ipaktiieckue fll3yqeﬂnﬂ 26[(}:11;03aTeJILHLIe
padoTsbI padoTsbI pecypest
BsaumopeiicTBie MOCTOSSHHBIX MATHUTOB U
1 IIPOBOJTHUKOB C TOKOM. MarHuTHoe 1osie. 1
I'unore3za Amrmepa
Bexrop MaruutHOM nHAyKuuu. IIpuHimn
2 CYTNEPIIO3UIIMI MarHUTHBIX 1oJei. JInauu 1
MarHUTHON MHTYKIIUU
3 MarauTtHoe 1oJie IPOBOJHUKA C TOKOM. 1
OmnsIT OpcTena
4 Cuna Amrmepa, e€ HanpaBlIeHUE U MOy
Pemenue 3amau
5 IIpumenenue 3akoHa Amrepa. 1
DeKTpoU3MepHUTEIbHbBIE TPUOOPHI
Cuna Jlopennia, e€ HanpaBJI€HUE U MOJTYJIb.
7 JIBr>KeHue 3apsyKeHHON YacTHIIbI B 1
OJIHOPOJHOM MarHUTHOM I1OJIe
8 Pemenue 3amau
9 Pa6ora cwer Jlopenia
10 Pemenue 3amau
11 MarsuTHO€ 1noJj€e B BEIIECTBE. 1
®deppoMarHeTUKH, rnapa- u AMaMarHeTHKU
12 OcHOBHBIE CBOWCTBA (PePPOMATHETHKOB. 1

[Tpumenenue peppoMarHeTHKOB




13

Pemrenue 3amad mo teme "MarautHoe none"

14 Pemenue 3amady o reme "MarauTtHoe mnoie"

15 SIBneHue PIEKTPOMarHUTHOM UHIYKIIUH.
[ToTrok BeKTOpa MAarHUTHOM MHIYKLIMU

16 O/1C unIyKITIK

17 3aKOH 3JIEKTPOMArHUTHON UHTYKIIUU
®apajes

18 Buxpesoe anexrpuueckoe noie. Toku Oyko

19 O/1C uHIYKIUH B IBUKYITUXCS
MIPOBOHUKAX

20 Pewenue 3agau

21 [IpaBuno Jlenna

29 WNunykrusHOoCTh. KaTyilika MHIYKTUBHOCTH
B IIEIIM ITIOCTOSIHHOI'O TOKA

93 SAsnenue camonnaykuuu. I1C
CaMOMHTYKITUHU

24 DHeprus MarHUTHOTO TIOJISt KATYIIIKH C
TOKOM. DJIEKTPOMArHuTHOE TOJIe

25 Pemenue 3agau

26 O0001IeHre U cucTeMaTH3alys 3HaHUH 110
TeMme "DnekTpoarHamMuka'”

97 Kontponbras pabora 1o reme
"OnexTponnHamuka"

28 Konebarenpuas cucrema. CBOOOIHEIC
kosnebanus. [[apMoHMUeckue KoneOaHus

29 KuneMaTtnueckoe ¥ THHAMHYECKOE

OIMMCAaHUE KOJIE0ATENbHBIX IBIKEHUI




DHepreTudeckoe onucanue. BeiBoj
JTUHAMUAYECKOTO OMHUCAHUS TAPMOHUYECKUX

30 KoJe0aHui U3 UX HSHEPreTHIECKOro U
KHMHEMaTUYECKOTO OMHUCAHUS

31 Awmruntyna u (asza xoebaHuit
[Tepuon u yactora konedanwmii. [lepuon
MaJIbIX CBOOOTHBIX KOJICOaHUI

32 MareMaTuiecKkoro MasitHuka. [lepuon
CBOOOIHBIX KOJIEOaHUN TIPY>KMHHOTO
MasiTHHKA

33 3aryxatomue konebanus. BeiHyX1eHHbIE
KoJjiebanus1. Pesonanc

34 ABTOKOJICOAHUS

35 Pemenue 3agau

36 VYpoxk-koH(pepeHuus "MexaHndyeckue
KoJe0aHusl B My3bIKaJIbHBIX HHCTPYMEHTaX"

37 O06o001enre 1 cucTeMaTu3aIus 3HaHUH 1Mo
Teme "MexaHudeckue kojaeoanus"

38 DneKTpoOMarHuTHbIE KOJIeOaHus.
KonebaTtenbHbIit KOHTYD
®opmyna Tomcona. CBsI3b aMILUTUTY BT

39 3apsia KOHACHCATOPa C AMILTUTYI0U CHITBI
TOKa B K0JIeOaTeIbHOM KOHTYpE

40 3aKOH COXPAHEHUS YHEPTUU B UJCATHHOM
KoJe0aTeTbHOM KOHTYpE
3aTyxarolue JIeKTPOMarHuTHbIE

41 KosiebaHus. BeiHyXIeHHBIE

OJICKTPOMArHMuTHBIC KoJIeOaHUS




[Tepemennsblii TOK. Pe3uctop u koHaeHcaTop

42 B I[EMTU TIEPEMEHHOT0 TOKa

43 Karyiika "HAYKTUBHOCTH B LIETIN
MEPEMEHHOTO TOKa

44 3akoH Oma JJ1s JIEKTPUUYECKOM e
MEPEMEHHOTO TOKa
Mo1HOCTh IEPEMEHHOT0 TOKA.

45 AMIUIMTYHOE U JeHCTBYIOIIEE 3HAUEHUE
CHWJIBI TOKA U HATIPSHKEHUS

46 Pe3onanc B 37eKTpUUECKOil enu

47 Pewenne 3amau
WneanbHblif TpanchopmMaTop.

48 [Ipou3BoaCcTBO, IEpeaua u NOTpeOICHUE
ANEKTPUYECKON SHEPTUU
DKOJOTHYECKHE PUCKU TIPU TPOU3BOJICTBE

49 anekTpodHeprun. KynbTypa NCToIh30BaHUS
ANEKTPOIHEPTHH B TIOBCETHEBHOM KU3HU

50 Pemenue 3agau

51 Pemenue 3agau

59 O06006111eHre U cUcTeMaTU3alys 3HaHUi 1o
TeMe "DIeKTpOMarHuTHbIe KojebaHus"

53 MexaHn4ecKkne BOJIHBI. XapaKTEPUCTUKH
MEXaHHYECKUX BOJH

54 CBoiicTBa MEXaHUUYECKHUX BOJIH

55 3ByK. XapaKTEepUCTUKHU 3ByKa

56 Wndpazsyk u ynbTpaszsyk. lllymoBoe

3arpsi3HEHUE OKPYKAOIIEH CpelIbl




57

Pemrenue 3amau

58

3JICKTpOMaFHI/ITHLIe BOJIHEI. I/I3Hy‘-I€HI/Ie
SJICKTPOMArHMuTHBIX BOJIH

59

OHeprus MEeKTPOMarHuTHBIX BOJIH.
CBolicTBa 2JIEKTPOMAarHUTHBIX BOJIH

60

[IIxana 3;1€eKTpOMarHUTHBIX BOJIH.
[IpumeHeHue 31eKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBbITY

61

[TpuHIUIBI paiuOCBSI3H U TEJIEBUICHHUSL.
Paguonokanus. D1eKTpOMarHuTHOE
3arps3HEHUE OKPY’KaIOIIeH cpejibl

62

KonTponbras padota o reme "Konebanus
Y BOJIHBI"

63

Caert. 3aK0H IPSIMOJIMHEWHOTO
pacrpocTpaHeHHs CBeTa

64

Pemenue 3a1a4y Ha IpUMEHEHHE 3aKOHA
MPSIMOJIMHEHHOTO pacpOCTPaHEHUS CBETa

65

Otpaxenue cseta. [lnockoe 3epkasio.
Cdepuueckoe 3epkaio

66

[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHTEIIbHBIN IT0KA3aTellb [IPEIOMIICHHUS.
IlonHOoe BHYTpEHHEE OTpaKEHUE.
[IpenenbHbIN yroJ MOJHOTO BHYTPEHHETO
OTpaKEHUS

67

Pemenue 3agay Ha IMPUMCHCHUC 3aKOHOB
OTpaXXCHUA U MIPCIIOMJICHHUA CBCTA

68

Xona mydelt B mpusMe. Jlucnepcuns ceera.
CnoxHbIN cocTaB Oenoro csera. I[Bet




JInH3b1. DOKYCHOE PACCTOSIHUE U

o OTITUYECKAs CHJIA JIMH3BI

20 [TocTpoenne n300paxeHni B IMH3AX U UX
cucTeMax. Y BEJIMYECHUE JIMH3bI
Pemenue 3agau Ha mocTpoeHue

71 M300pakeHU, OJTy4aeMbIX C IIOMOUIBIO
JIMH3

72 I'ma3 kak onTuveckas cuctema

73 Pemenwue 3ana4. [Ipenensl mpuMeHUMOCTH
r€OMETPUYECKON ONTUKU

74 CkopocTb cBeTa U METO/IbI €€ U3MEPEHUs

75 Jlucnepcus cBeTa

76 NuTtepdepennus cera

77 KorepeHTHbIE HICTOUHUKH. Y CIIOBUS
HaOII0/IeHNsI MAKCUMYMOB U MUHUMYMOB

78 Pewrenue 3amau

79 [Ipumenenue natepdepeHm

80 Hudpaxius cera

81 JudpakimonHas pemérka. Y cioBue
HAOJTIOICHUS TJIABHBIX MAaKCUMYMOB

82 Pemenue 3amau

83 [TormiepeYHOCTH CBETOBBIX BOJIH.
[Tonspuszanusa ceera

84 Pemrenue 3amau

85 CBeToBBIE SIBIIEHUS B IPUPOJIE

86 O0600611eHre U cucTeMaTU3alys 3HaHUi 1o

Teme "Onotuka"




87 KontposbHas padota o teme «OnTuka 1
['paHuIBl IPUMEHUMOCTH KIIACCUYECKOMN

88 MEXaHUKH. 3aKOHBI JIEKTPOAMHAMUKU U 1
MIPUHIIMIT OTHOCUTENILHOCTH

89 ITocTynatel crienuanbHON TEOPUH 1
OTHOCUTEJIbHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOM HHTEPBAI.
[IpeoOpazoBanus Jlopenna. YcinoBue

90 MPUYUHHOCTU. OTHOCHUTENBHOCTh 1
OJTHOBPEMEHHOCTH. 3aMeJJIeHHe BPEMEHU U
COKpAIIeHHE JUINHBI

o1 DHeprus v UMITYJIbC PEISITUBUCTCKOM 1
JaCTHUIIBI

92 CBsi3b Macchl C SHEPTrUel U UMITYIBCOM 1
PEIATUBUCTCKON YaCTHIIBI. DHEPTHUS TIOKOS

93 PaBHOBecHOE TEIIIOBOE U3TyYEHHE 1

94 3akoH cmenieHus Buna 1

95 I'mnoreza M. [1nanka o kBaHTax. @OTOHBI 1

96 DHeprust ¥ UMIyJbC (HOTOHA 1

97 ®oroaddext. OnbiTel A. I'. Cronerona. 1
3akoHsl hoTordexTa

08 VYpasuenue DiiHmTeitHa 1y1st hoTodPdekra. 1
"Kpacnas rpanuna” pororddexra

99 Jasnenue ceeta. OnbiThl I1. H. JIeOenesa

100 BoiHoBEIE CBOIICTBA YaCTHIL
Bounbl ge bpoiins. [[nuHa BoIHBI 1€

101 Bpoiins u pazmepsl 001aCTH TOKATU3AIUHA 1

JBHKYILEHUCS] YaCTULIBI




102

KopnyckynsipHO-BOJIHOBOM JTyain3M

103 Judpakius 3JeKTPOHOB Ha KpUCTAJIaX
Criennuka n3MepeHuii B MUKPOMHUPE.

104 CooTHollleHUs HEOTIPEeAeIEHHOCTEN
I'eiizenGepra

105 Pemrenue rpadudeckux 3amay

106 Pemrenue pacuéTHbBIX 3a/1a4
KonTponbnas pabota o temam: "OCHOBBI

107 CTO", "KopryckysipHO-BOJIHOBOM
Tyanu3m"

108 OMBITHI IO UCCIIEIOBAHUIO CTPOCHHSI aTOMA.
[Inanerapnas mozaens atoma Pesepdopaa

109 [Tocrynatel bopa

110 Bunel cnektpoB. CekTp ypoBHEH 3HEPTHU
aToma BOJIOpOJia

111 CrioHTaHHOE 1 BBIHY)XJICHHOE U3TyYeHNe
cBeTa

112 Jlazep
Hyxnonnas mozens siipa ['eiizen0Oepra-

113 NBaneHko. 3apsi1 1 MacCOBOE YUCTIO SIIpaA.
W3oTtonbl. PagnoakTHBHOCTE
3aKoH pagroaKTUBHOIO pacmnajia. CBoicTBa

114 MOHU3HUPYIOLIETo U3llyueHus. Biausinue
PaINOAKTUBHOCTH HA KUBBIC OPTAaHU3MBI.
Jo3umerpust
DHeprus CBsI3U HYKJIOHOB B sifipe. S iepHbie

115 cuibl. Jledext Maccl siapa. SAnepHbie

peakuuu. SAnepusie peakTopsl. [IpoGiaemsr




YIPaBJIIEMOro TEPMOSICPHOTO CUHTE3A.
DKOJIOTrM4ECKHE acTIEKThl Pa3BUTHUSA SIIEPHON
SHEPreTUKu

Mertoapl perucTpanyu U UCCIEI0BaHUS
3JIeMEHTapHBIX YacTHIl. DyH/IaMEHTaJIbHbBIE
116 B3auMoOieiicTBUsA. baprnoHbl, Me30HBI U
nentoHsl. [TpencraBnenne o CranaapTHOR
Mozenu. KBapk-TiitooHHass MOJCIb aJpOHOB

®usuka 3a npeaenamu CTaHaapTHOU
117 moaenu. TémHas maTepust U TEMHAS

sHeprus. EnunceTBo pu3nueckoil KapTUHBI
MHupa

118 Oransl pa3BUTHUS aCTPOHOMUU. 3HAUEHUE
aCTPOHOMHU

[TpruMeHUMOCTb 3aKOHOB (PU3UKH JIS
119 00BSICHEHUS TPUPOJIbI KOCMHUUECKHUX
00BEKTOB. MeTObI aCTPOHOMHUYECKHUX

HCCIIeI0BaHNHN

COBpCMeHHI)IC OIITHYCCKHE TCIICCKOIIBI,
120 paaMoTENECKOIIbl, BHEATMOC(EepHas
aCTPOHOMHUS

121 Bun 3Bé3mH0T0 HeOa. Co3Be3nus, sipKue
3BE3/bI, IIIAHETHI, UX BUAUMOE JBHKEHHE

Comnneunas cuctema. Comnnite. ConHeuHas
122 akTUBHOCTH. MicTounuk sueprun CoJHIa 1
3BE3N

3BE3/1b1, X OCHOBHBIE XapaKTEPUCTHKU.

123

Jlnarpamma "cneKTpajabHbIM Kjlacc —




CBETUMOCTE"

124

3B63,I[I>I rJIaBHOM IIOCJICAOBATCIIBHOCTHU

125

Buytpennee crpoenue 38€31. CoBpeMEHHbIE
IIPEICTABICHUSI O IPOUCXO0XKICHUU U
sposrony CosHIa U 3BE€37. OTallbl )KU3HA
3BE3 ]

126

Muneunsiii [Tyt — nHama [Nanmaktuka. Tunsl
raJlakTUK. YEpHBIE IBIPHI B AAPAX TATAKTUK

127

Bcenennas. Pacuiupenue Beenennoii. 3akon
Xab6uma. Teopust bonbioro B3pbIBa.
PenukToBoe nznmyuenue

128

MacmraGHast cTpykTypa BeenenHoi.
Meraranaktuka

129

Hepeménnsie npoGieMbl aCTPOHOMHUH

130

Pu3nUeCcKUil IPAKTUKYM 110 TEME
"HccnengoBanne MarHUTHOTO OIS
MOCTOSSHHBIX MAarHUTOB' MIIH
"WUccnenoBanue CBOMCTB
¢deppomaruetnko" uinu "HccnenoBanue
JIENUCTBUS TTIOCTOSTHHOTO MarHMUTa Ha PaMKy €
TOKOM"

131

Pu3nYecKuil IPaKTUKYM I10 TEME
"N3mepenue cunsl AMiepa" ninu "M3ydenne
3aBUCUMOCTH CHJIBI AMIIepa OT CHJIbI TOKa"
i "OnpeneneHne MarHuTHOM MHITYKITUU
Ha OCHOBE M3MEPEHUS CUIIbI AMmiepa"

132

Pu3nYeCcKuil TPaKTUKYM 110 TEME
"UccneqoBanue ABJICHUS




3JIEKTPOMArHUTHON MHIYKIMH'" WIIN
"OnpeneneHne HHIYKIIUHA BUXPEBOTO
Mar"duTHOTO IToJIsd"

DU3NYECKUI NPAKTUKYM T10 TEME
133 "UccnenoBaHue siBJICHUS CAMOUMHIYKIIMK"
i "CO0opKa MOJETH JIEKTPOMArHUTHOTO

rereparopa"

Ou3nyecKkuil MPakTUKyM IO TeMe
134 "U3mepeHue neprojia CBOOOTHBIX

KOJIeOaHUN HUTSHOTO U IPYKUHHOTO
MAasITHUKOB"

dusndeckuii PaKTHKYM I10 TEME
135 "IIpeoOpa3oBanue YHEPTUU B IPYKUHHOM
MasiTHUKE"

Pu3HYeCKUil IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKa Yepe3
136 IIOCJIEIOBATEIHLHO COSTUHEHHBIC
KOHJICHCATOp, KaTyLIKY U pe3ucTop’ uin
"HccnenoBanue paboThl HCTOYHUKOB CBETA

B LIETIH IEPEMEHHOTO TOKa"

Pu3NYeCcKUil NPAKTUKYM IO TEME

137
"N3yueHne napaMeTpoB 3BYKOBOM BOJIHBI"

Pu3NYECKU IPAKTUKYM 110 TEME
138 "M3Mmepenune nmokazaress npeaoMIICHUs
crexna" nin "llonyuenue nzobpaxeHus B

CUCTEME U3 IJIOCKOTO 3epKajia U JIUH3bI"

Du3nYecKuil IPaKTUKYM I10 TEME
139 "HccnemoBanue 3aBUCUMOCTH (POKYCHOTO

paccTosiHUs OT BelIeCTBa (Ha IpUMepe




*)uakux uH3)" nim "M3mepenue
(hOKYCHOTO PacCTOSTHUS PACCEHBAIOIINX
JuH3"

140

DU3NYECKUI NPAKTUKYM T10 TEME
"Habmonenue nudpakiuu, narepdhepeHum
Y noJsipu3anuu csera'

141

du3nuecKuil MPakKTUKYM 110 TeEMe
"OnpeneneHre UMIyjbca U SHEPTUU
PENATUBUCTCKUX YacTull (1o (ororpadusim
TPEKOB 3apsHKCHHBIX YaCTUI] B MATHUTHOM
nose)"

142

dusnuecKuil NpakTUKYM 10 TeMe
"N3mepenue nocrosiHHo 1nanka Ha
OCHOBE nccienoBanus Gporoddpdexra” mmm
"HccnenoBaHue 3aBUCUMOCTH CUJTBI TOKA
Yyepe3 CBETOAMO/] OT HaNpsKeHus"

143

Pu3rYeCcKil IPAaKTUKYM 110 TEME
"UccnenoBanue CrieKTpa pa3peskeHHOTO
aTOMapHOI'0 BOAOPOJa U U3MEpPEHUE
noctostHHOM Punbepra"

144

Pu3nYecKuil MPaKTUKYM I10 TEME
"UccnenoBanue pagnoakTUBHOTO GoHA C
WCIIO0JIb30BaHUEM JI03UMETpa' Un
"N3y4yenne noraomeHus 6era-4acTuil
ATIOMUHHEM"

145

Pu3nYECKUl TPaKTUKYM 110 TEME
"Habaronenus 38€30H0T0 HEOA
HEBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAHUEM
KOMIIBIOTEPHBIX TPUJIOKEHUHN IS




ompeIeIeHUS TT0JIOKEHUS HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO 1aTy: OCHOBHBIC
co3Be3usi CeBEpPHOTO MOTYIIAPUS U SIPKHE
3B€31561" mian "HalOmroneHus B TEIECKOII
JIyHBI, TUTAHET, TYMAHHOCTEH M 3BE3HBIX
cKorIeHui"

146

O060011IeHre ¥ CUCTEMATU3AIIMS 3SHAHH.
Ponb pusuku u actpoHOMUM B
9KOHOMHYCSCKOM, TEXHOJIOTHISCKOM,
COIIMAIBHOW M ATHYECKOH cdepax
JeATEIIbHOCTH YeJIOBEKa

147

O06o0muieHne 1 cucTeMaTH3aIys 3HAaHUH.
Poinb 1 MecTO (pU3MKU U ACTPOHOMUM B
COBPEMEHHOM HayYHOU KapTHUHE MUpa

148

O00011IeHIE U CHCTEMATH3aIlUs 3HAHUI.
Ponb dpusnyeckoii Teopun B GopMUpOBaHUN
MpeJICTaBICHHUI 0 PU3NYECKON KapTHUHE
MHUpa, MECTO (PU3MUECKON KapTHHBI MUpa B
o011IeM psily COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX MPEACTABICHUIN O IPUPOIE

149

O06001IeHre ¥ cucTeMaTH3alMs 3HAHUN 110
Tteme "Kunematuka"

150

O0001IeHME U ccTeMAaTU3alus 3HAHUN 110
Tteme "Kunematuka"

151

O06001IeHre ¥ cUCTeEMaTH3alMs 3HAHUN 110
teme "JluHamuka"

152

O06001IeHre ¥ cucTeMaTH3alus 3HAHUN 110
teme "Cratnka TBepaoro teaa"




153 O06001IeHYE U cUCTEMAaTU3alUs 3HAHUN 110

TeMe "3aKOHbI COXPAHEHUS B MEXaHUKe"

O600611eHre U cucTeMaTH3aus 3HaHUH 110
154 TeMe "OCHOBBI MOJICKYJISIPHO-KHHETHYECKOM
Teopun"

O000111eH1E U CUCTEMATHU3ALMs 3HAHUI 10
155 teMe "TepmoauHamuka. TerioBbie
Mamugbs!"

O06o01ieHne 1 cucTeMaTH3alysl 3HaHUH 1o
156 TeMe "ArperaTtHble COCTOSIHHSI BEIIECTBA.
®dazoBble epexo b

O06001IeHYE U cUCTEMATU3alMs 3HAHUN 110

157
Teme "Dnekrpuueckoe nose"”

O000I11IEHNE ¥ CUCTEMATHU3AIIMS 3HAHUH 110

158
teMe "[1oCTOSHHBIN 2IEKTpUUECKU TOK"

O000I1IIEHNE ¥ CUCTEMATHU3AIINS 3HAHUH 110

159
teMe "Toku B pa3inuHbIX cpepax”

O00011IeHMEe U cCUCTEMAaTH3aLMs 3HAHUN 10

160 n n
TeMe "MarsuTHoe 1moJje

PesepBubIiil ypok. O6006111eHIE 1
161 CUCTEMATHU3aIH 3HaHUI IT0 TEME
"DneKTpoMarHuTHasE UHITyKIHS"

PesepBHelit ypok. O6001ICHNE 1
162 CHCTEMaTH3alKs 3HAHUH 110 TeEME
"Mexannyeckue kojebanus"

PesepBHrlIit ypok. O6001IeHNE 1
163 CHCTEMATHU3aLMs 3HAHUHN 10 TEME

"DJIeKTpOMarHuTHHIE KojeOanus"




164

PesepBubIil ypok. O600611eHIE 1
CHUCTEMAaTHU3allMs 3HAaHU 110 TeMe
"MexaHu4YeCKHE U 3JIEKTPOMarHuTHhIE
BOJIHBI"

165

PeseprubIil ypok. O600611cHNE 1
cucTeMaTusanus 3Haguii no teme "Onrtuka"

166

PesepBHblit ypok. O60611eHNE 1
cucTeMaTu3aius 3HaHu# 1o reme "OCHOBBI

CTO"

167

PesepBHrlit ypok. O60011eH1E 1
cHCTEeMaTH3alus 3HAHUH 110 TeMe
"KopnyckynsipHO-BOJIHOBOM JTyanu3m"

168

PesepBHblit ypok. O60611eHNE 1
cUcTeEMAaTH3anus 3HaHuii 1o TeMe "dusuka
aroma"

169

PesepBHblit ypok. O6001IeHNE 1
cUCTEMAaTH3aus 3HaHuii 1o TeMe "dusuka
aTOMHOTO $I/Ipa ¥ SJIEMEHTApHBIX YacTHIL"

170

PesepBHelit ypok. O60011IeHNE 1
cHCTEeMaTH3alus 3HAHUH 110 TeMe
"OneMeHTh! acTpopHU3UKH"

OBIIEE KOJIMYECTBO YACOB 10
I[TPOI'PAMME

170

16







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

METOINYECKHUE MATEPHUAJIBI U1l YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETHU

HMHTEPHET






		2024-10-28T11:38:13+0400
	‎00 c8 2c bf a4 eb fc 60 6d
	Тарасова Марина Анатольевна, директор 




