MYHUIUITAJIBHOE BIOJIZKETHOE OBIIIEOBPA3OBATEJIBHOE YUYPEXJIEHUE
T'OPOACKOI'O OKPYT'A TOJIBATTH

«IKOJIA Ne 20 MMEHU I'EPOSI COBETCKOT' O COIO3A .M. KAPBBILIIEBA»
]

PACCMOTPEHA IMPUHSATA YTBEPXJEHA

Ha 3acelaHuM METOJUYECKOI O Ha 3aceJlaHuu Hupexrop MBY «lllkoma Ne 20»
00bEeIMHEHMSI YIUTEICH TEXHOJIOTHH,

MY3BIKH, U300pa3uTEIbHOTO ITemaroruueckoro CoBera O.H. CononoBHrKOBa
nckyccrtsa, ObX

[potokon Ne 1 ot 30.08.2023 1. [potokon Ne 1 ot 30.08.2023 . Ne 201/1-ox1 or 30.08.2023 1.

PykoBogurens MO
/

O="MBY ""lUkona
N2 20", CN="
ConopoBHUKOBa
OkcaHa
HwukonaesHa,
aunpekrop”, E=

PABOYASI IPOTPAMMA st
edu.tgl.ru
(ID 2921395) [J[\M\  codeaszonszzaa

2023.09.02
03:44:31+04'00'

yueOHoro npeamera «@uzuka. YriayoJaéHHbIA YPOBEHb

s ooygaroruxcst 10 — 11 kimaccoB

TonpgarTi

2023



HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YpOBHE CpeaHEro oOImero o0pa3zoBaHUs
pa3paboTaHa Ha OCHOBE MOJOXEHHH W TpeOOBaHWIl K pe3ynbTaTaM OCBOEHUS
OCHOBHOM oOpa3oBareiapHON mnporpammsbl, npeacrtaBieHHsix B I'OC COO, a
Takxke ¢ yu€tom (enepanbHON paboueil mporpamMMmbl Bocniutanus U KoHuenmuu
npenojaBanus yueOHoro npeamera «dusuka» B 00pa3oBaTEIbHBIX OPraHU3aLUAX
Poccuiickoit ~ depeparuu,  pealu3yoMMX  OCHOBHBIE  00pa3oBaTEIbHBIC
MIPOrpamMMBbl.

[Iporpamma no ¢usuke onpeaenser o0g3aTeNbHOE PEAMETHOE COJIEPKAHUE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCJIEA0BATEIbHOCTh N3YUEHUSI TEM MU Pa3/iesioB
y4eOHOro mnpeaMera ¢ y4€TOM MEXIPEIMETHbIX UM BHYTPUIIPEAMETHBIX CBS3€l,
JOTUKK y4eOHOro mpolecca, BO3PACTHBIX OCOOCHHOCTEH OOydYaroluXcCs.
[Iporpamma mo ¢Qusuke Aa€T TpeacTaBlieHUWE O MEJsAX, COAEpNKaHUM, OoOIen
CTpaTeruu OOy4YeHUs, BOCIHUTAHHMS U Pa3BUTUSA OOYYAIOIIMUXCS CPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM ypOBHE.

N3yuenue kypca ¢uzukud yriayOiaEHHOrO YPOBHS IO3BOJIET Peaiu30BaTh
3a/1ayu MPo(EeCCUOHALHON OpUEHTAIMK, HANpPaBIEHO HA CO3/IaHUE YCIOBUU JUIs
NPOSIBJICHNST CBOMX HHTEJUIEKTYaJbHBIX U TBOPYECKHX CIOCOOHOCTEH KasKIbIM
oOydJaromumcsi, KOTOpble HEOOXOMUMBI JUIsl TPOAOJKEHUs O00pa3oBaHUS B
opraHuzanuax mnpodeccHoHaIbHOTO O00pa3oBaHUs [0 Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U MH)XCHEPHBIM CIEIUATBHOCTSIM.

B nporpamme mno Qusnke ONpenensioTcs IUIAHUPYEMBbIE pPE3yJbTaThl
OCBOCHUS Kypca (DM3UKH Ha YPOBHE CPEIHETO 00Iero o0pa3oBaHus: JIMYHOCTHEIE,
METanmpeIMeTHbIe, TpeaMeTHble (Ha  yrayonéHHom  ypoBHe).  Hayuno-
METOJOJIOTHYECKONH OCHOBOW I pa3pabOTKu TpeOOBaHUN K JHUYHOCTHBIM,
METAnpeIMETHBIM M TPEIMETHBIM pe3yJibTaTaM OO0y4YaloIIUXCs, OCBOMBIIUX
nporpaMMmy 10 (¢GHU3MKE Ha YpPOBHE cpeaHero ooOmero oOpa3oBaHUs Ha
yri1yOIE€HHOM YPOBHE, SIBJISIETCSI CHCTEMHO-/1€ATEIbHOCTHBIN TOIXO.

[Iporpamma o (hu3mke BKIIOYAET:

IUTAHUPYEMBIE pe3yJabTaThl OCBOCHHUSA Kypca (u3uku Ha YrIyOJIEHHOM
YpOBHE, B TOM YHCIIE TIPEIMETHBIE PE3yJIbTAThI MO T'0JIlaM 00YUICHHUS;

cozepkanue yueOHoro mpenmMera «Pu3nka» 1o rogam o0ydeHusl.

[Iporpamma no ¢u3Mke HMEET NPUMEPHBIM XapakTep M MOXKET OBITh
MCIOJIb30BaHA YUUTEISAMU (DU3UKH TSI COCTABIICHUSI CBOMX pab0OUUX MPOTPAMM.

[Iporpamma no pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIMATUBY YUUTENEH U
MPEAOCTABISIET BO3MOXXHOCTH IS pealiu3aliyd  Pa3IUYHbIX METOJUYECKHUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HAa YriayOJIEHHOM YpOBHE MpPH YCJIOBUU
coXpaHeHHUs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



®du3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTYNAas B
KauecTBe y4eOHOro IpeIMeTa B LIKOJIE, BHOCUT CYILIECTBEHHBIA BKJIAJ B CUCTEMY
3HaHMM 00 okpy»xaromeMm Mupe. LIIKoapHbIN Kypc (QU3UKH — CUCTEMOOOPa3yIOIIHii
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, IOCKOJBKY (PU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE TIPOIIECCOB U SIBIICHUHM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbusznueckort reorpadueit u actpoHomueil. HMcmonb3oBaHME UM aKTHBHOE
npuMeHeHUe (U3MYECKUX 3HAHUM ONpEeNeIwio Xapakrep W OypHOe pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe DSHEPreTHKH, TpPaHCIOpPTa, OCBOEHUS
KOCMOCa, TOJIy4EHHMSI HOBBIX MAaTEpPHAJOB C 3aJaHHBIMU CBOWcTBamMu. M3ydeHue
(¢u3MKH BHOCUT OCHOBHOM BKJaJ B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa 00ydaroumerocs, B (pOpMHUpPOBAaHUE YMEHHN MPUMEHSTh HAay4YHBIH
METO/]I MO3HAHHUS NP BHIMOJHEHUN UMHU YY€OHBIX UCCIIEA0BAHMIA.

B ocHoOBY Kypca (u3MKK Ha YpOBHE CpeHEro 00111ero oopazoBaHus MOJI0KEH
pAI Uael, KOTOPbIE MOYKHO PACCMATpUBaTh KaK MPUHLIUIIBI €r0 OCTPOEHHUS.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTUYECKH
3aBEpPIIEHHBIM, OH COJECPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUYAET KaK
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOUN (PU3UKH.

Hoen cenepanuzayuu. B cOOTBETCTBUU C HEW Marepuall Kypca (U3UKU
o0ObeMHEH BOKpYr (Qu3nmyeckux Teopuil. Beaymmum B Kypce sBIsieTcs
dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MATE€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanus TpeAnosaracT HUCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHMaNa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3H Pa3BUTHS
¢uzuku ¢ pa3BuTHeM OOIECTBAa, a TaKkKEe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 9KOJIOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc puszuku yriyOoi€HHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHUUYECKHUX U TEXHOJOTHYECKUX
MPWIOKEHUW HM3YYCHHBIX TEOpUM M 3akOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOIIMX MpPEICTaBICHUA U COBPEMEHHbBIE TEXHHUUYECKHE YCTpOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, MOCBSIIEHHBIX OSKOJOTHYECKUM IMpoOieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKHW M TEXHOJOTHM, a TaKXKe OOCYXACHHS
npo6JieM palMoOHAIBHOTO MPUPOOIOIB30BaHUS U SKOJIOTMYECKO 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3HUKE JOIHKHO OBITh MMOCTPOCHO HA
NPUHLUIIAX CHCTEMHO-JIEATEIbHOCTHOTO noaxonaa. [ns ¢usuku peanusanus 3TuX
MIPUHIIMIIOB 0a3UpYyeTCsl Ha UCIOJIb30BAHUHU CAMOCTOSITEIBHOIO IKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytonero (akropa ydeOHoro mporecca. g yrinyOnéHHoro
YPOBH — OJTO CHCTEMA CaMOCTOSTENBHOIO YYEHMYECKOIO JKCIEPHMEHTA,



BKJIFOYAIONIETO (PPOHTATbHBIC YUYCHHUYECKHE OMNBITHI TMPU HW3YYCHUH HOBOTO
Marepuana, 1abopatopHbie paboThl U pabOThl mpakTUkyma. [Ipu 3TOM BO3MOXKHBI
JBa crocoba peanuzanuu (puanueckoro mpakTUKyma. B mepBoM ciyuae
MPaKTUKyM mnpoBoauTcs aubo B koHue 10 u 11 kmaccos, nubo mocsae nepBoro u
BTOPOr0 TOJYTOAMI B KaXIOM M3 3THX KiaccoB. Bropoil cmoco6 — 3To
uHTerpaus paboT MNpakTUKymMa B CHUCTEMY JIaOOpaTOpHBIX paboT, KOTOpPbHIC
MPOBOJSITCS B Mpoliecce u3ydeHus pazzaena (temsl). Ilpu stom mox pabGoramu
MPaKTHKyMa TTOHUMAETCSl CAaMOCTOATEIBHOE HCCIEAOBaHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOTr0, 0000MEHHOTO BH/1a O€3 TOMIaroBO HHCTPYKIUH.

B nmporpamme mo ¢usMKe CcuUCTeMa YYCHHUYECKOTO OSKCIEPUMEHTA,
nabopaTopHbIX pabOT W MpaKTUKyMa IpeACTaBlIeHa €IMHBIM TepeuHeMm. Bribop
TEMATUKH JJIS 3TUX BHJIOB YUCHHYCCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISCTCS
y4aCTHHKaMU 00pa30oBaTEIbHOIO MPOIlecca UCXO/s U3 0COOEHHOCTEH MOYypOUYHOTO
TUIAHUPOBAaHUsI W OCHameHWs kaOuwHeTa ¢usuku. [lpm 3TOM obOecrmeumBaeTcs
OBJIaJICHWE OOYyYAIOMUMHUCS YMCHHUSAMHU TIPOBOJWTH TIPSIMbIE W KOCBEHHBIC
U3MEPEHUs, WCCIACAOBAHMS 3aBHCHUMOCTEH (DH3WYCCKUX BEIMYMH WU ITOCTAaHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

Bonpimoe BHMMaHHWE YHAEIACTCA PEHICHUI0 PacYETHBIX W KauyeCTBEHHBIX
3anay. [Ipu 3TOM Ayig pacu€THBIX 3a/lay MPUOPUTETOM SIBISIOTCS 3a/a4d C SIBHO
3aJlaHHON M HESBHO 3aJaHHOW (PM3MUYECKON MOJEINbI0, TTO3BOJISIONINE MPUMEHSAThH
U3y4YCHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOro pasjeiia Kypca, Tak U
UHTETPUPYs NMPUMEHEHNE 3HAHUN U3 Pa3HbIX pasnenoB. /(s kauecTBEHHBIX 3a7a4
OPUOPUTETOM SIBIIIIOTCS 3aJjaHUsl Ha OOBSICHEHUE/TIpe/icKa3aHue MpPOTeKaHUs
bU3UYECKUX SIBJICHUNA M MPOIIECCOB B OKPYXKAIOIIECH KU3HHU, TPEOYIOIIMEe BhIOOpa
buznueckoi MOACIU JUIsl CUTYalluy MTPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusmu PDPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOeCIeueHUI0 y4eOHOro mpoiecca Kypc (DU3UMKH YyriayOJa€HHOTO
YPOBHS Ha YPOBHE CPEHET0 00I1Iero 00pa3oBaHus JOHKEH U3Y4YaThCsl B YCIOBUAX
npeaMeTHoro kaOuHera. B kaOuHere GU3HKK MODKHO OBITH HEO0OXOIUMOE
nabopaTopHoe OOOpYJOBaHUE IS BBIMOJHEHHUS YKa3aHHBIX B TPOrpaMMe IO
du3MKe YYEeHMYECKUX OTBITOB, JTAOOPATOPHBIX pabOT M paboT MpaKTHKyma, a
TaKXke IEMOHCTPAIMIOHHOE 000PYy/JOBaHHUE.

JleMoHCTpalmoHHoe o0opyaoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
OPUHIIMTIOM MWHUMAIBHOW  JOCTaTOYHOCTH ©  00€CleunBaeT IMOCTAHOBKY
MEPEUNCICHHBIX B MporpaMMe 10 (U3UKE KIIOYEBBIX JIEMOHCTpAIuil s
WCCJICIOBAHMUST  W3y4YaeMBIX SIBICHUH ©  TPOILECCOB, OMIHUPUYECKUX |
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaboparopHoe o00opyaoBaHUE ISl YYEHHUYECKHUX MPAKTUYECKUX pPadoT
dopMupyeTcsi B BHUJIE TEMAaTHYSCKUX KOMILIEKTOB W 00ECTeunBaeTCs B pacuére



OJIHOTO KOMIUIEKTa Ha JABYX oOydarommxcd. TeMaTH4ecKue KOMILJIEKTHI
1a00paTopHOTO OOOPY/IOBAHUSl JOJKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MPHOOPOB, a TAKKE KOMIIBIOTEPHBIX
MU3MEPUTEIBHBIX CUCTEM B BUJIE HU(POBBIX JaOOpaTOPUH.

OCHOBHBIMM TIEJISIMU U3Y4YEHUS (PU3UMKH B 00IIEeM OOpa3oBaHUU SABIISAIOTCS:

dopMHupoBaHUE HHTEpeca U CTpeMJIEHUS OOy4YaloIIUXCSd K HAy4YHOMY
U3YYEHUIO TPUPOJBI, pa3BUTHE HUX HMHTEJUIEKTYyallbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM;

pa3BUTHE MPEACTABICHUNA O HAYYHOM METOJE IMO3HaHUA U (popMupoBaHHE
UCCJIeI0BATENBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHUS KaK pe3yjbTaTa M3y4YEHHUs OCHOB
CTpOEHUSI MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

(dopMuUpoBaHUE YMEHUN OOBICHATH ABJICHUS C MUCIOIb30BaHUEM (PU3HUECKHUX
3HAHUM U HayYHBIX JIOKA3aTEIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O ponu (QU3MKU [ Pa3BUTUS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTHH;

pa3BUTHE npe/ICTaBIeHUN 0 BO3MOXHBIX  cdepax Oynyiein
npodeccuoOHaIbHOM NIeITENbHOCTH, CBSI3aHHBIX C (U3UKOH, TNOJArOTOBKA K
JanbHeHeMy oOy4eHHIO B ’TOM HalpaBJICHUU.

JlocTkeHnue HTUX Liened oOecreunBaeTcs peuieHueM CIenyonuX 3a7a4d B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro 001iero 0opa3oBaHus:

NpUOOPETeHNE CUCTEMBI 3HaHHUM 00 OO0HMX (U3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYas  MEXaHUKY,  MOJEKYISIpHYI  (HU3UKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acCTPOPHU3UKH;

dbopMupoBaHUE YMEHUN TPUMEHATh TEOPETHUECKUE 3HAHUS JIJIsi O0BSICHEHUS
buznueckux SBICHUM B TPHUPOAEC W Uil TPUHITHS TPAKTUYECKUX DEIICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOCHHME CIIOCOOOB PEIICHHUS pA3IUYHBIX 3aJlad C SIBHO 3aJaHHOU
¢usnyeckoil MoJeNblo, 3a/1ay, MOJIPa3yMEBAIOIIMX CaMOCTOSTEIBHOE CO3JaHUE
¢usnyeckoll MoOjENH, aJeKBaTHOM YCIOBUSAM 3aJayd, B TOM YHCJIE 3aaay
WHKXEHEPHOI'O XapaKTepa;

NOHMMaHUE (QU3NYECKMX OCHOB M MPUHIUIOB JEHCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHMS Ha OKPYKAIOIIYIO CPENY;

OBJIaJICHUE METOJaMU CAMOCTOSITEJIBHOIO IUIAHUPOBAHUSA M IPOBEICHHUS
(GU3NYEeCKNX OSKCIEPUMEHTOB, aHalIM3a M HUHTEpOpeTanud  HHPOpMAIHH,
OIpEJENIEHHS] TOCTOBEPHOCTH MOJYYEHHOI'O PE3yNbTaTa;

CO3/IaHUE YCJIOBUM UL Pa3BUTHS YMEHUW HPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOM JIEATENBHOCTH;



pa3BuTHE UHTEpeca K chepaM mpodpecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ pU3HKOIA.

B coorBerctBun ¢ TtpeboBanusiMu OPI'OC COO yriyOnéHHBIA ypOBEHb
u3ydeHuss ydeOHoro mpenmera «®dusmka» Ha YpPOBHE CpEIHEro OOIIero
oOpa3zoBaHus BbIOMpaeTcss OOYyYarOUIMMUCS, IUIAHUPYIOIIUMH MPOAOHKEHHE
0o0pa3oBaHus M0 CHENUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIL.

Ha u3ydenue pusuku (yrinyO0n€HHBIN ypOBEHb) HA YPOBHE CPEAHETO OOIIETO
obpazoBanus orpoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 4acoB B HENIEIIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamMme 1o (GU3MKE TMepeueHb JTa0OpaTOpHBIX |
NpaKTUYECKUX pabOT SBIAETCS PEKOMEHIOBAHHBIM, YUYUTENb JAENaeT BBIOOP
NPOBEACHHUS JIA0OPATOPHBIX pabOT W OMNBITOB C YYETOM HMHIUBHUIYaTbHBIX
OCOOCHHOCTEH 00YyUYarOIINXCs.



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Pa3nen 1. HayuHblii MeTO NO3HAHUS NIPUPO/BI.

®duszrka — pyHIaMeHTadbHas HayKa o npupoje. Hayunslii MeToa mo3HaHus U
METO/IbI UCCIIeIOBaHUS (PU3NUECKUX SIBICHUM.

OKCIEpUMEHT M TEOpHusi B Mpollecce MOo3HaHus npupojabl. Habmonenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  m3mMepeHuss (U3MYECKUX BEIMYUH (AHAJOTOBBIE M LUQPOBHIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemnoct  u3MmepeHuid  pusnueckux  BenuuuH  (abconoTHas U
OTHOCHUTEJIbHAS ).

MopaenupoBaHue QU3HUECKUX SIBICHUN U MPOIECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPJOE TENO, HJealbHAsl JKUJKOCTh, WJEalbHBIA Tra3, TOYCUHBIN
3apsin). ['unore3a. dusnueckuit 3aKOH, TPAHUIIBI €TI0 TPUMEHUMOCTU. DuznuecKas
TEeOopusl.

Pons u mecto duzuku B GOpMUPOBAHWU COBPEMEHHOW HAyYHOW KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOIEH.

Yuenuueckuii skcnepumenm, nabopamopnusie padomul, nPAKMUKYM.

N3mepenue cuiibl TOKa M HaINpsSOKEHHS B IENU IOCTOSHHOIO TOKa IpHU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HakoMCTBO ¢ LU(ppoBoit nadoparopueit mo ¢usuke. [Ipumepsl n3mMepeHus
(bu3MUecKrX BETUYNH MPU MTOMOIIY KOMITBIOTEPHBIX TATYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexannueckoe aBHKeHUE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBHIKCHMUSL.
Cucrema orcuéra.

[Ipsimast u oOpaTHas 337291 MEXaHHUKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0 IPOEKIUUM HAa OCH CHUCTEMBI
KoopauHat. Tpaexkrtopus.

ITepemernienne, CKOpOCTh (CpelHsIsi CKOPOCTh, MTHOBEHHAs CKOPOCTH) U
YCKOpPEHUE MAaTEpPUAIBHOM TOYKH, UX MPOCKIMH HAa OCH CHCTEMBI KOOPAMWHAT.
CnoxeHue nepeMeIIeHnil U CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBHKEHHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U NyTH MATEPUATBHOW TOYKH OT BPEMEHU U HUX
rpaduky.

CBobOomHOEe mazeHue. YCKOpeHHe CBOOOJHOrO majeHus. J[BHWKEeHHE Tela,
OpOLIEHHOI0 TMOJ YIJIOM K TOPHU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH U
YCKOPEHHUS MaTepUaIbHON TOUKH OT BPEMEHU U UX rpaduKu.



KpuBonnHentHoe  nBukeHue. J[BMOKEHHE  MATEpUAIIBHOW  TOYKM IO
OKPY>KHOCTU. YTJOBas U JUHEWHas CKopocTh. I[lepmon u uvactota oOpaieHwus.
LenTpocTpeMuTenbHOE (HOPMAIbHOE), KacaTeabHOE (TAHT€HLMAIBHOE) U MOJIHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOIMYECKUE IIPOLIECCHI: CIUIOMETP,
IBWKECHHE CHAps0B, LENHbIC, IIECTEpPEHYAThIE W PEMEHHBIE MEPENAYH,
CKOPOCTHBIE JTU(DTHI.

Jlemoncmpayuu.

Mopenb cucTemMbl OTCUETA, WIITIOCTPALMS KMHEMATHYECKUX XAPAKTEPUCTUK
JIBUKEHHUSL.

CrniocoObl HcclieToOBaHUS IBHKEHUH.

Nnnroctpanust npeaeabHoro Nepexo1a U NBMEPEHUE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TageHue Ten B BO3YXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmionenue aBwkeHus Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY M
TOPU30HTAJIBHO.

Hamnpagiienre ckopoCTH IpU ABUKEHUH 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEYKTOPE.

CpaBHeHuE nNyTeH, TPAGKTOPHl, CKOPOCTEW IBHKEHHUS OJHOTO U TOTO XKE
TE€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit 3xcnepumenm, nabopamopnusie padomul, nPAKMUKYM.

N3ydeHre HEpaBHOMEPHOTO JABUKEHUSA C LEIbIO ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKECHUH.

N3mepenue  yckopeHHss ~ CBOOOJHOTO naJeHUs (pexoMeH0BaHO
UCITIOJIb30BaHUE ITUGPOBOIA TaOOpaTOPUN).

N3yuenue pABWKEHHs Tena, OpOIIEHHOTo Topu3oHTanbHO. IIpoBepka
TUIIOTE3bl O IIPSAMOM IPONOPLUOHAIBHOW 3aBUCHMOCTH MEXKIY JAJIBbHOCTBIO
IIOJIETA U HAYAJIBHOW CKOPOCTHIO TeJa.

N3ydeHne IBHKEHMSA Tejla IO OKPY)KHOCTH C IOCTOSSHHOM IO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH Teproja OOpalieHUs] KOHUYECKOTOo MasiTHHKA
OT €ro napaMeTpoB.

Tema 2. /Jlunamuxa.



IlepBeiit 3akoH HeroroHa. MHepumaneHble cucrtemsl orcu€ra. [IpuHuun
oTHocuTenbHOCTU ['anmunes. HennepruanbHble cUCTEMBbl OTCUéTa (OMpeneseHue,
IPUMEPHI).

Macca tena. Cuna. [IpuHumn cynepno3suuuu CHil.

Bropoii 3akoH HeroTOHA 1151 MaTeprUaIbHON TOYKH.

Tperuii 3akoH HproTOHA U151 MaTepUAIIBHBIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUS. OKBUBAJICHTHOCTh TIPABUTALIMOHHON W
VHEPTHOMN MacCCHI.

Cuna tspxkecTd. 3aBUCUMOCTh YCKOPEHHsI CBOOOJIHOTO MaieHHUsI OT BBICOTHI
HaJl TOBEPXHOCTHIO IIJIAHEThl W OT reorpauueckod IMMPOTHL. JIBUXKEHHE
HeOeCHBIX TeJ U UX CITyTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuyeckast CKOpOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Tema. Bec Ttema, nBmxymerocs c
YCKOPEHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHUS CKOJBXKEHHUS U CUJa TPEHUS
nokost. Koadpouuuent tpenus. Cuna CONpPOTUBICHUS TPU JABMKCHUM Tella B
KUJKOCTU WUJIU Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOIO JIBHKEHUSI.

JHasnenue. ['mapocratnueckoe nasinenue. Cuna Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: TMOIUIMITHUKH,
JIBU)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGmronenue nBH>KeHUsI Tl B MHEPIUATBHBIX U HEMHEPIIMAIBHBIX CHCTEMAaX
OTCYETA.

[IpyrHIUIT OTHOCUTEIBHOCTH.

Kayenune nByx LWIMHAPOB WIM IIApOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLUAIBHON CUCTEMBI OTCYETA.

CpaBHeHHME  PaBHOJICUCTBYIOIIEM  MNPWIOKEHHBIX K  TeIy CHIT  C
IIPOU3BECHUEM MACChI T€JIa Ha €r0 YCKOPEHUE B MHEPLIMAIBHOM CUCTEME OTCUETA.

PaBeHCTBO cuJl, BOBHUKAIOIIKX B PE3YyJIbTAaTE B3aUMOACHCTBUS TEIL.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec tena npu yCKOpEHHOM NOABEME U NIAJICHUN.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS NTOKOSI, KAUEHHSI U CKOJIBKECHHUS.

Yuenuueckuii sxkcnepumenm, nadopamopnvie padomul, nPaKmuKym.

N3mepenue paBHOAEHCTBYIONIEH CUJI IPU IBUKEHUH OpyCcKa M0 HAKIIOHHOU
IIJIOCKOCTH.

IIpoBepka rumoTe3sl O HE3aBUCMMOCTH BPEMEHHM JBH)KEHHUs Opycka IO
HAKJIOHHOM INTOCKOCTH HA 3aJJaHHOE PACCTOSTHHUE OT €ro MaccChl.



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

N3yuenue nBMKCHHSI CUCTEMBI TN, CBI3aHHBIX HUTHIO, IEPEKUHYTON Yepes
nErkuit OJIOK.

N3mepenue kordduiinenTa TpeHUs MO BEIUYUHE YII0oBOTr0 KoddduimeHnrta
3aBucUMOCTH Frp(N).

UccnenoBanue nBuxkeHus OpycKa 1Mo HaAKJIOHHOU IJTIOCKOCTH C TIEPEMEHHBIM
KO3 PUILIEHTOM TpEeHUS.

N3ydenune nBMXKEHUS Tpy3a HA BALY C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpAoe Teno. IloctynmaTenbHoe M BpallaTesbHOE JIBH)KEHHE
TBEPAOTO Teyla. MOMEHT CWiIbl OTHOCHTENBHO OCH BpamieHus. [liedo cuibl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teiy. LIeHTp TsxecTu Tena.

VYcnoBust paBHOBECHUS TBEPAOTO TEJIA.

VYcroitunBoe, HeyCTOUKnBOE, O€3pa3IMYHOE pABHOBECHE.

TexHuueckue yCTpPOMCTBA M TEXHOJOTHMYECKHE TMPOIECChl: KPOHIITEHH,
CTPOUTEIBHBIN KPaH, PEIIETUYAThIE KOHCTPYKIUH.

Jemoncmpayuu.

VY cnoBus paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuit skcnepumenm, nabopamopnusie padomul, RPAKMUKYM.

HccnenoBanue ycimoBUW paBHOBECUS TBEPAOrO Tela, HMMEIOLIEr0 OCh
BpaIICHUS.

KoHcTpyrnpoBanue KpOHIITEHHOB U PACYET CUJI YIIPYTOCTH.

N3ydeHne ycTOHYMBOCTH TBEPAOTO TEJIa, UMEIOUIETO IJI0IIA/Ib OTIOPHI.

Tema 4. 3akonvl coxpanenus é mexaHuke.

Nmitynibc MaTeprualibHOM TOYKH, CUCTEMBI MaTepHUaAIIbHBIX TOUeK. LleHTp Macc
CUCTEMBI MaTepUAIIbHBIX TOUEK. Teopema o0 IBUKEHUU LIEHTpa Macc.

NMnynbc cuibl 1 NI3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE nBHKEHUE.

MoMeHT uMItyJbca MaTepUalibHOM TOUkM. [IpencraBieHne o coOXpaHeHUH
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJIAX.

PabGora cumiibl Ha MajgoM W Ha KOHEYHOM IepeMerneHuu. I paduyeckoe
MpeACTaBIE€HUE Pa0OThI CHUIIBIL.

MOIIHOCTH CHIIBL.

Kunernueckass sHeprusi marepuanbHOil Touku. Teopema 00 W3MEHEHUU
KMHETHUYECKOW SJHEPTUU MaTepHUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHUHWANIbHbIE CWIbL. lloTeHIManbHasE >HEprus.
[loTeHuuanbHast 3Heprust ynpyro neopmupoBaHHOW npykuHbl. [loTeHnmanbHas
SHEprusa Tena B OJAHOPOJHOM TIpaBUTALMOHHOM moje. [loTeHimanbHas sHeprud
TeJa B TPABUTALIMOHHOM I10JIe¢ OAHOPOJHOTO Iapa (BHYTpH W BHE Iiapa). Bropas
KOCMHUYECKas CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMAIBHBIX CHJI C W3MEHEHHEM MEXaHUYEeCKOU
SHEPrUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUS] MEXaHUYECKOW SHEPTHM.

Yrpyrue v Heynpyrue CTOIKHOBEHUSL.

YpaBHenue bepHyum 1 HWACATBHOM XKUJIKOCTH KaK CJEICTBUE 3aKOHA
COXpPAaHEHHUSI MEXaHUYECKOU YHEPTUH.

TexHuueckue ycTpoNCTBAa M TEXHOJOTHUYECKUE MPOLIECCHI: IBUKEHUE PAKET,
BOJAOMET, KOMEpP, MNPYKUHHBIA THUCTOJIET, THUPOCKON, (UTypHOE KaTaHuE Ha
KOHbKaX.

Jlemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTrBHOE IBUKEHUE.

N3Mepenune MOITHOCTH CUJTBI.

N3meneHue sHepruu Tela Mpu COBEPIICHUN PaOOThI.

B3anmMHbie npeBpalieHrss KHHETUYECKOW M MOTEHUHUAIBHOW SHEPTHMl Mpu
JNENCTBUM Ha TEJIO CUJIbI TSIKECTU U CUJIbI YIIPYTOCTH.

CoxpaHeHue YHepruu Mpu CBOOOTHOM MaICHHUH.

Yuenuueckuit 3xcnepumenm, nabopamopnuie padomul, nPAKMUKYM.

N3mepenue umiynbca Tena no TOpMO3HOMY ITYTH.

N3mepeHue cHIlbl TATH, CKOPOCTH MOJEIH DIIEKTPOMOOWIISE M MOIIHOCTH
CHUJIBI TATH.

CpaBHEHUE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccnenoBanne cOXpaHEHUsI UMITYJIbCA IPU YIIPYTOM B3aUMOJEHCTBUU.

N3mepeHrne KHWHETHYECKOW YHEPTUM TEJIA IO TOPMO3ZHOMY MYTH.

CpaBHEHUE W3MEHEHUS! TTOTCHIIMAIEHON YHEPTUU TIPYKUHBI ¢ pabOTOMN CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbI TPEHUSI MPU ABWKEHHHM Tejla MO HAKIOHHOU
IJIOCKOCTH.

Pa3nen 3. MosekyasipHasi pu3nka U TEpMOIMHAMHKA.

Tema 1. Ocnosbl MoONEKYAAPHO-KUHEMUYECKOU MeopU.

OcCHOBHbBIE TOJOXKEHUSI MOJEKyIsipHO-KUuHeTH4eckoi Teopun (MKT), ux
ombITHOe oOocHOBanue. Jluddysus. bpoyHoBckoe mABMKeHHE. XapakTep
JNBW)KEHUS W B3aHUMOJECHCTBUS 4YacTHI] BewiecrBa. Mopaenum CTpoeHus Ta3o0B,
KUJKOCTEH W TBEPABIX Tell U OOBIACHEHUE CBOMCTB BEIllECTBA HAa OCHOBE 3THUX



Mojeneli. Macca u pasMmepbl Monekynd (atomoB). KonudecTBO BelecTBa.
[ToctostnHass ABorajpo.

TennoBoe paBHOBecue. Temmepatypa u crnocoObl €€ usmepenus. lllkana
temneparyp Llenbcus.

Mojenb uaeanbHOro rasa B MOJEKYJIIPHO-KMHETUYECKON TEOPUU: YACTHUIIBI
raza ABWKYTCS XaOTHYECKHU U HE B3AUMOJECUCTBYIOT APYT C JPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MenneneeBa—Knanelipona. AOcomoTHas
temreparypa (mkana temneparyp KensBuna). 3akon JlanbTona. M3omporeccsl B
ujeaTbHOM Ta3e C I[IOCTOSHHBIM KOJIMYECTBOM BemlecTBa. [ 'paduyeckoe
npeJiCTaBlIeHNnE U30IPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBICHUEM H  CpeJAHEHd  KUHETHYECKOW  DJHeprueiu
MOCTYMATEIHHOTO TEIUIOBOTO JIBMXKCHHS MOJIEKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KUHETHYECKON TEOPUH UJCaTHLHOTO ra3a).

CBs13b a0COJIFOTHOM TEMITEpaTyphbl TEPMOJIMHAMUYECKON CUCTEMBI CO CpeTHEeN
KMHETHYECKON PHEPTHEH MOCTYNaTeIbHOTO TEIMJIOBOTO ABVMKCHUSI €€ YaCTHII.

TexHuueckue YCTpOWCTBA W TEXHOJOTHYECKUE TMPOLECChl: TEPMOMETP,
O6apomeTp, MoyyeHrue HaHOMaTepUasoB.

Jemoncmpayuu.

Mopenu IBUKEHHS YaCTUI] BEILIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Bunieoponnk ¢ 3anuckio peaibHOro OpOyHOBCKOTO JIBHXKEHHUS.

Juddy3us xuakocTe.

Mopnens onbita [TepHa.

[IpuTskeHre MOJEKyI.

Mogenun KpucTayuiM4ecKuX pemeToK.

HaGmonenue u ricciieqoBaHUE H30TPOIECCOB.

Yuenuueckuit skcnepumenm, nabopamopnusie padomul, nPAKMUKYM.

HccnenoBanue mpoliecca YCTAHOBJIEHUS TEIUIOBOIO PaBHOBECHUS  IIPU
TEIUIO0OMEHE MEX]Ty TOpsiueid U XOJI0THON BOIOH.

N3yueHune wn30TEpMUUYECKOrO Tpoliecca (PEKOMEHJIOBAHO HCIOIb30BAHKE
1 dpoBoii TabopaTopun).

N3yyenune n30XopHOro npoiecca.

N3ydenne nzobapHOTo mpoiecca.

[IpoBepka ypaBHEHUS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennosvie mauiumepl.

Tepmonunamuyeckass (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUW Jid
TEPMOJUHAMHUYECKON CUCTEMBI. BHeNIHE U BHyTpeHHHE napaMmeTpsl. [TapameTprl
TEPMOJMHAMHUYECKON CHUCTEMbl KaK CPEIHHUE 3HAYCHUSI BEJIUYMH, OMUCHIBAIOIINX
€€ COCTOSTHME Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano TtepmonnHamuku. CamMonpon3BOJIbHAS — pelakcanus
TEPMOJNHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens wuaeampHOro ra3a B TEPMOAMHAMUKE — CHCTEMA YPaBHEHMI:
ypaBHeHHEe MenpaeneeBa—KianeiipoHa u BbIpaKe€HUE [JIi BHYTPEHHEH JHEPIUH.
VYcnoBus TPUMEHMMOCTH 3TOM MOJENIN: HU3KAsl KOHIEHTpAUUsl 4acTHULl, BBICOKHE
TEMIIEpaTypsl. BelpakeHue sl BHYTPEHHENW SHEPTUU OJHOATOMHOIO MIEaJIbHOIO
rasa.

KBa3zucratnueckne U HECTaATUYECKHUE MPOLECCHI.

DOnemeHTapHas pabora B TepMOAMHAMUKE. Beruncnenue paboTsl mo rpaduky
npolecca Ha pV-auarpaMmme.

Temonepenaya  kak  cnocod  M3MEHEHWs  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOM  cUCTEeMBbl  0e3  coBepuieHus pabotel.  KonBekius,
TEIJIONPOBOIHOCTD, U3JIyYEHHE.

KomnuectBo TtemnoTel. Tenmno€MKoOCTh Tena. YAelbHas W MOJISIpHas
TEIJIOEMKOCTH BEIeCTBA. YpaBHEeHHEe Maliepa. YjaenbHas TEIJIOTa CropaHus
ToriuBa. Pacu€r KkonmmyecTBa TEIIOTHI MpH Teronepenave. [lonstue 00
aanabaTHOM mpolecce.

IlepBeii1 3aKkOH TepMOAMHAMUKU. BHyTpeHHsss dHeprus. KommuecTBo
TEIUIOTBI W paboTra Kak Mepbl HW3MEHEHHS  BHYTPEHHEW  DHepruum
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJMHAMUKH [JIi PABHOBECHBIX IIPOLIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJWHAMUYECKOH CHUCTEMBI MPOXOJIUT
eAMHCTBeHHAas aanabdara. AOCOIOTHAS TeMIepaTypa.

Bropoii 3akOH TEpMOJAWMHAMHUKK JJII  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOJXKHO TIepeaaTh TEIIOTY OT 0oJiee XOJIO0HOro Tea K 0oJjiee HarpeTtoMy 0e3
komrieHcaruu (Knaysuyc). HeoGpaTuMocTh MpUPOIHBIX ITPOIIECCOB.

[TpuHumner nectBud TertoBbix mamuH. KIT/I.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapao.

DKOJIOTMYECKHE aCIEKThl MCIOJIb30BaHMs TEIIOBBIX ABUrareneil. TeroBoe
3arpsAA3HEHUE OKPYXKAIOIIEH CPEIb.

TexHudyeckne yCTpOWCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: XOJOAWIbHUK,
KOH/JMIIMOHEp, NW3ENbHBIH M KapOIOpaTOpHBIN JBUTAaTeNH, MapoBas TypOuHa,
IIOJIy4YEHNE CBEPXHU3KUX TEMIEpaATyp, YTWUIM3ALUSA «TEIJIOBBIX» OTXOIOB C
MCITI0JIb30BAaHUEM TEIJIOBOIO HACOCA, YTUIN3alHUsd OMOOPraHUYECKOT0 TOIUIMBA JJIs
BBIPA0OTKH «TETJIOBOW» U 3IEKTPOIHEPTHUH.

JHemoncmpayuu.

N3meHenue TeMiiepaTypbl IpU a1nadaTHY€CKOM PaCIIMPEHUH.

Bo3nymiHnoe orauso.

CpaBHEHME yIENIBHBIX TEIUIOEMKOCTEN BEIECTB.



Cnoco0bl U3MEHEHUsI BHYTPEHHEH SHEPTruu.

Hccnenosanue annabaTHOro mpouecca.

KomrnbrorepHble MOJI€NTN TEIUIOBBIX IBUTATEIEH.

Yuenuueckuii skcnepumenm, nabopamopnuie padomaul, npaKmuKym.

N3Mmepenue ynenbHON TEIUIOEMKOCTH.

HccnenoBanue mporecca OCTBIBAaHUS BEILIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUSA H
TEeMIEpaTypbl KUTIEHUS KUIKOCTE.

Tema 3. Acpezammnvie cocmoanusa eewyecmea. Dazosvie nepexoobwi.

[TapooOpazoBanue u koHjaeHcanusa. VMcmapeHue W KumneHue. YJenbHas
TEIUI0Ta NapooOpa3oBaHUs.

HacepilieHHble W HeHachllleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTH W JABJICHUSI HACBIIIEHHOr'O TMapa OT TEMIIEPaTyphl, UX HE3aBUCUMOCTh
OT 00BbEMa HACKIIICHHOTO Mapa. 3aBUCUMOCTb TEeMIIEPATyphl KUIIEHUS OT JaBJICHUS
B JKUJIKOCTH.

Bnaxxnocts Bo3nyxa. AGCOMIOTHASI U OTHOCUTEIIbHAS BIAXKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctauioB. IlnaBneHune W Kpucramauzanus. YJelapHas TEIUIOTa ILJIABJICHHUS.
CyOnumarusi.

Hedbopmanmu BEpOTO Tena. PacTskenue u cxartue. Cnur. Moayns FOHra.
[Ipenen ynpyrux negopMariuii.

TemoBoe pacuupeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
pacipeHnre. AHFapMOHU3M TEIUIOBBIX KOJIeOaHMii YaCTHUI] BENIECTBA KaK MPUYMHA
TEIJIOBOTO PaCIIUPEHUs Tell (Ha KaYeCTBEHHOM yYpOBHE).

[IpeobpazoBanue 3HEprUn B (ha30BBIX MEPEX01ax.

VYpaBHeHHUE TEIIOBOTO OanaHca.

[ToBepxHoctHoe HaTsDKeHHE. Kod3(phuUIIMEHT MOBEPXHOCTHOTO HATSIKEHUS.
Kanunnsipusle aBneHus. J[aBneHne noa UCKPUBIEHHON MTOBEPXHOCTHIO )KUIAKOCTH.
®opmyna Jlannaca.

TexHnueckue yCTPOMCTBA M TEXHOJOTMYECKUE TMPOLIECCHI:  KUIAKHUE
KPHCTaJUIbl, COBPEMEHHBIE MATEPHUAIIBL.

Jemoncmpayuu.

TernnoBoe pacmmpeHue.

CBoiicTBa HACHIIIEHHBIX TAPOB.

Kunenne. Kunenne npy moHW>KEHHOM JaBIICHUU.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSIKEHMUS.

OMNBbITHl C MBUIBHBIMU TUIEHKAMH.

CmauuBanue.



KanunnspHslie siBieHusI.

Mojienin HEHbIOTOHOBCKOM KHUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MUIABJICHUS KPUCTAUNIMYECKOTO BEILIECTBA.

Buner negopmanuii.

HaGmonenne manbix nedopmariuid.

Yuenuueckuii akcnepumenm, nabopamopnuie padomul, RPAKmMUKyMm.

N3ydyeHne 3akOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEH.

N3Mmepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydenne cBOMCTB HACHIIICHHBIX MTAPOB.

N3mepenue abCOMOTHONM BIAXHOCTH BO3JyXa M OIIEHKA MacChl MapoB B
MOMEILICHHH.

N3mepenue kordpuimenTa moBEpXHOCTHOTO HATSHKEHUSI.

N3mepenne moayns FOnra.

UccnenoBanne 3aBucuMOCTH jaedopMmaliid PE3UMHOBOro olpasma  oT
MPUII0KEHHOU K HEMY CHUJIBI.

Pasnen 4. DiieKTpoAMHAMHUKA.

Tema 1. Inexmpuueckoe none.

OnekTpu3auusi Tel U €€ MpOSBICHHS. OJJEKTpUYECKUU 3apsa. JlBa Buna
ANEKTpUYECKUX 3apsaaoB. [IpOBOOHUKH, OUANEKTPUKH M  IOJYNPOBOIHUKH.
DNEeMEHTApHbIA D3JIEKTPUUECKUN 3apsiil. 3aKOH COXPAHEHHUsS DIIEKTPUYECKOIO
3apsna.

B3aumoperictBue 3apsiaoB. Toueunble 3apsapl. 3akoH KysoHa.

Dnekrpuueckoe noje. Ero neiicTBrue Ha 3JIEKTPUUYECKUE 3apsiibl.

HamnpspbkéaHocts  anekTpudeckoro  moiisl.  [IpoOHbid  3apsn. JluHum
HaIpPSKEHHOCTHU AJIEKTPpUUECKOro noist. OZHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNnbHOCTh 3JEKTPOCTATHUECKOTO TMOJs. Pa3HOCTh MOTEHLHMAIOB H
HanpsbkeHue. lloTeHimanbHas SHEprus 3apsga B SJIEKTPOCTATUYECKOM TOJIE.
[ToTeHuunan snexkTpocTaTuyeckoro nojisd. CBA3b HANPSXKEHHOCTH MOJIS U PA3HOCTH
MOTEHIUAJIOB MJIA JJIEKTPOCTATHYECKOrOo 1oyt (KaK OJHOPOJHOIO, TaK M
HEOITHOPOJIHOTO).

[TpuHIMII Cyneprno3unuy SIEKTPUIECKUX MTOJIEH.

[lone Toueunoro 3apsana. Ilone paBHOMepHO 3apspkeHHOU cdepol. [lone
PAaBHOMEpPHO 3apsKeHHOTo Mo oO0bEéMy mapa. llosme paBHOMEpHO 3apsyKEHHOM
OECKOHEYHON TUIOCKOCTH. KapTuHBI NHHWN HANpsHKEHHOCTH OSTUX TOJEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpoBOTHMKH B 3JIEKTPOCTATUYECKOM ITOJIE. Y CJIOBUE PABHOBECHS 3aPAJIOB.

JnaneKTpuku B AIEKTPOCTATUYECKOM oJIe. JnanexTpuyeckas
MPOHUIIAEMOCTH BEUIECTBA.



Konnencatop. DIEeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTH IIJIOCKOIO
KOHJICHCATOpA.

[TapannenbHOE coeAuHEHUE KOHAECHCATOPOB. [locnenoBarenbHOE COeTMHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apssKEHHOT0 KOHJIEHCATOpA.

JIBrKeHUE 3apsyKEHHOU YaCTULBI B OTHOPOJHOM JJIEKTPUYECKOM TI0JIE.

TexHuyeckue yCTpPOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: AJIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTATHYECKas 3allluTa, 3a3eMJICHHE JJIEKTPONPUOOPOB,
KOHJIeHCaTOophl, reHepaTop Ban ne ['paada.

Jlemoncmpayuu.

Y CTpONCTBO U PUHIMIT JEUCTBHUS DJIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apsIAKEHHBIX [IAPUKOB.

DIIEKTPUUECKOE TIOJIE ABYX 3aPSKECHHBIX TIJIACTHH.

Mogens anekTpoctaTuueckoro reneparopa (Ban ne ['paada).

[TpoBOTHUKH B 3JIEKTPUYECKOM TIOJIE.

DIIEKTpOCTaTUYECKAsI 3aIUTa.

YCTpOMCTBO U IEUCTBUE KOHIEHCATOPA MOCTOSIHHOW U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJICKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOIIAAu
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus ANeKTPUUYECKOrO OIS 3apPSKEHHOTO KOHIEHCATOpa.

3apsiika U pa3psaakKa KOHJIEHCcATopa 4epe3 PE3UCTop.

Yuenuueckuii skcnepumenm, nabopamopnusie padomul, nPAKMUKYM.

OneHka cui1 B3auMOJEHCTBUS 3apSyKEHHBIX Tell.

HaGmronenne npeBpanieHus: YJHEPTrUu 3aps>KEHHOTO KOHAEHCATOPpa B YHEPTHUIO
U3JIy4EHUSI CBETOIHO/IA.

N3ydeHne npoTekaHusi TOKa B LEIMHU, COAEPKAIIECH KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIINAJIOB (HaTpsIKEHUS) npu
MIOCJIEIOBATEIBHOM COEIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsijia KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmosHHblLi IeKMPUUECKUTL MOK.

Cuia Toka. [IoCcTOSIHHBIN TOK.

VYcioBus CymeCTBOBAaHUS MOCTOSIHHOTO JIEKTPUYECKOrO ToKa. McTouHMKH
toka. Hanpsixxenue U u DJ1C é.

3akon Oma 151 ydyacTKa Lemu.

DIEeKTpUUECKOoe CONIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUSA
OJHOPOJHOrO MPOBOJHUKA OT €ro JUIMHBI W IUIOIAJAW MONEPEYHOTO CEUYCHMUS.
Y nenbHOE CONPOTHUBIIEHUE BEIIECTBA.

[TocnenoBaTenpHOE, MapayIeIbHOE, CMEIIAHHOE COCAMHEHHUE MPOBOJIHUKOB.
Pacuér pa3BeTBAEHHBIX AnekTpuueckux nemnei. [Ipasuna Kupxroda.



Pabota snexrpuueckoro Toka. 3akoH J[xoyns—Jlenua.

MONTHOCTh 3JEKTPUYECKOTO TOKa. TemjgoBas MOUIHOCTb, BbIAE/seMas Ha
pe3ucTope.

OJIC m BHYTpEHHEE CONPOTUBICHUE HCTOYHUMKA TOKa. 3akoH Oma g
MOJIHOM  (3aMKHYTOM) DJIEKTpUYECKOM I1enu. MOIIHOCTh HMCTOYHHMKA TOKa.
KopoTtkoe 3ambikanue.

KonnencaTtop B 11enu NoCTOSIHHOTO TOKA.

TexHuyeckue YyCTpOMCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: aMIIEpPMETP,
BOJITMETP, PEOCTAT, CYUETUUK IIEKTPUUECCKON IHEPTUH.

Jlemoncmpayuu.

N3mepenue cuibl TOKa U HANPSHKCHMSL.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT HAMpPsKEHUS JJIS PEe3UCTOpa,
JIaMITbl HAKaJIMBAHUS U CBETOAMOIA.

3aBUCUMOCTh COMPOTHUBJICHUS IUJIUHIPUYECKUX MPOBOJHUKOB OT JIJIMHBI,
TUTOIIA M TTOTIEPEYHOTO CEYEHUS U MaTepHaa.

HccnenoBanne 3aBUCUMOCTH CUJTBI TOKA OT COMPOTUBIICHUSI TIPU TIOCTOSTHHOM
HaTPSHKECHUU.

[Tpsimoe nzmepenune IJIC. KopoTkoe 3ambIkaHKe TalbBAHUYECKOTO dJIEMEHTA
U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

Cnioco0sI coeTMHEeHHS UCTOYHUKOB Toka, DJ]C Garapei.

HccnenoBanre pa3HOCTH MOTEHIHAIOB MEXAY MOJIIOCAMU UCTOYHMKA TOKA
OT CHJIBI TOKA B LIETIH.

Yuenuueckuii skcnepumenm, nabopamopnusie padomul, RPAKMUKYM.

HccnenoBanne cMEMIaHHOTO COEIMHEHUST PE3UCTOPOB.

N3mepenue yienabHOro COnpoTUBIEHUS TPOBOHUKOB.

HccnegoBanue 3aBUCUMOCTH CHJIbI TOKAa OT HaNpsSOKEHUS JUIS  JIaMIIb
HaKaJIMBaHMSL.

VYBenuueHue npejena u3MepeHus aMrnepMeTpa (BOJIbTMETPA).

N3mepenne DJIC 1 BHYTpEHHETO COMPOTUBIICHUS UICTOUHMKA TOKA.

UccnenoBanne 3aBucumoctd DJ[C raJbBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHHH.

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

NccnenoBanre 3aBUCUMOCTH TMOJIE3HOM MOIIIHOCTH UCTOYHUKA TOKA OT CHJIBI
TOKa.

Tema 3. Toku 6 paznuunvix cpedax.

DOneKTpuyeckas MPOBOJUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAS
MIPOBOJIUMOCTh TBEPABIX METAIOB. 3aBUCUMOCThH CONPOTUBICHUS METAJIOB OT
temneparypsl. CBEpXIIPOBOAUMOCTb.



DIEKTPUYECKUU TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX ITYYKOB.

[lonynpoBoaHUKH. CobcTBeHHas U IPUMECHAs IIPOBOJIMMOCTD
oJIynpoBOJHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPHOOPHI.

ONEKTPUYECKUA TOK B JJIEKTPOJIUTAX. DJIEKTPOJIUTHYECKAs AUCCOLMALIUS.
Dnektponus. 3akoHbl Dapaaes 175 SIEKTPOIU3a.

DNIEKTpUUYECKU TOK B Ta3zax. CamMOCTOSTENbHBII U HECAMOCTOSITEIbHBIN
paspsa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monnus. I1nazma.

TexHuyeckue yCTpOMCTBA M IIPAKTUYECKOE INPUMEHEHHUE: Ta3opaspsaHble
JaMIIbl, AJIEKTPOHHO-JIydyeBass TpyOKa, MOJYINPOBOJHUKOBBIE NPHUOOPHI: IHOJ,
TPAH3UCTOpP, (POTOAMOI, CBETOAUOJ, TajbBaHWKa, papUHUPOBAHUE ME[H,
BBIIUIABKA AJTFOMHUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSL.

Jemoncmpayuu.

3aBUCHMOCTb COIPOTUBJIEHUS METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbl 2nekTponuza Papazes.

HckpoBoi pa3psia v MpOBOAUMOCTD BO3/1yXa.

CpaBHEHUE TPOBOIUMOCTH METAJIJIOB U MOJYIPOBOIHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, nPAKmMUKyM.

HaGmronenue anektponusa.

N3mepenue 3apsaia OJHOBAIEHTHOI'O HOHA.

UccrnenoBanne  3aBUCUMOCTH  CONPOTHUBIICEHUS  TEPMOPE3UCTOpPAa  OT
TEeMIEPaTyphl.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUO/IA.

DuU3NYeCKU MPAKTHKYM.

CniocoObl n3MepeHus (pU3NYECKUX BEJIUYHH C UCIOJb30BAHMEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOGCOIOTHBIE M OTHOCUTENIbHBIE TTOTPEITHOCTH U3MEPEHUN (HU3MUYECKUX BEIUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHrne KOCBEHHBIX M3MEPEHUM, MCCICAOBAHUM  3aBUCUMOCTEU
(¢u3nyecKkux BEIWYUH, MpPOBEpKa IMpPENJOKEHHBIX THIOTe3 (BBIOOp U3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pasleslax  «YYeHUYECKUM  DKCIIEpHUMEHT,
nabopaTopHbie padOThl, MPAKTUKYM).

MesknpeaMeTHbie CBSI3H.

N3yuenne kypca ¢usukum yriyonéHHoro ypoBHs B 10 kiacce
OCYLIECTBIIAETCS C YYETOM COJEPKATEIBHBIX MEKIIPEAMETHBIX CBA3EH C KypcaMHu
MaTeMaTUKH, OMOJIOTHH, XUMUH, T€OrpaQu M TEXHOJIOTHH.

Meosicnpeomemmnole noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SIBICHUE, HAY4YHBIM (DaKT, runores3a, (Qpuanyeckas BEIUUYMHA, 3aKOH,



TEOpusl, HAONIOACHUE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTY U3MEPEHUN, U3MEPUTEIbHBIE PUOOPHI, ITU(ppoBast 1abopaTopus.

Mamemamuxka: penieHue cUcCTeMbl YypaBHeHUH. JlunelHas ¢yHKUUA,
napabona, runepbosna, ux rpadpuku U cBoiicTBa. Tpuronomerpuueckue (HyHKLIHH:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
BekTophl ¥ UX IPOEKIIMK Ha OCU KOOPJIMHAT, CIOKEHUE BEKTOPOB.

buonozua: mexannueckoe IBH)XKEHHE B KUBOW mpupoze, Auddysus, ocMoc,
TEIUIOOOMEH JKMBBIX OPraHHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKpYKAloIIeH cpessbl,
yTUIM3alusl OHOOPraHMYECKOro TOIJIMBAa JJisi  BBIPAOOTKH  «TEIJIOBOM» U
ANIEKTPOIHEPTUHU, TIOBEPXHOCTHOE HATSIKEHUE U KAWIUIIPHBIC SIBJICHUS B IPUPOJIE,
AIEKTPUUECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: JMCKPETHOE CTPOCHHE BEIECTBA, CTPOEHUE aTOMOB U MOJEKYI,
MOJIb BEILeCTBA, MOJSpHAs Macca, MOJy4YeHHEe HAHOMAaTepHalioB, TEIJIOBbIC
CBOMCTBa TBEPABIX TEJ, KUAKOCTEH M Ta3oB, KUJKHE KPUCTAILIbI, SJIEKTPHUUECKHE
CBOICTBA METAJUIOB, YJIEKTPOJIIUTUYECKAS AUCCOLIUALINS, TabBAHUKA, DIEKTPOHHAS
MUKPOCKOTIHSI.

TI'eozpaghus: BnaxxHOCTH BO3/yXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonocua: npeoOpa3oBaHUE JIBUKEHUN C UCIOJIb30BAHHEM MEXaHH3MOB,
yu4€T CyXOro M OKHMJIKOIO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUUU
(KpOHIITENH, peméryaTrble KOHCTPYKLMHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHMS
MEXaHUKH B TEXHUKE (FMPOCKOIN, BOJOMET U JPYrHe), ABUraTellb BHYTPEHHETO
CrOpaHus, napoBasi TypOMHa, OBITOBON XOJOAMIBHUK, KOHIUIMOHEP, TEXHOJIOTUU
HOJYyYEHUs] COBPEMEHHBIX MAaTE€pHalioB, B TOM YHCJIE€ HAHOMAaTEpUajoB, WU
HAHOTEXHOJIOTMH, 3JIEKTpPOCTaTHUeCKas 3alluTa, 3a3eMJICHHE 3JIEKTpOnpuOOopoB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Paznen 4. DiekTpoguHAMHUKA.

Tema 4. Maznummnoe noJe.

B3aumopelictBue TOCTOSHHBIX MArHUTOB M IIPOBOJHHUKOB C TOKOM.
MarautHoe mone. Bekrop MarmutHOM uHaykuuu. [lpuHuun cynepno3unuu
MAarHWTHBIX NOJIEW. JINHUM MarHUTHOW MHIYKIIHUH.

MaruutHoe 1moJie MPOBOJAHUKA C TOKOM (MPSIMOTO MPOBOJHHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia AMnepa, e€ HanpaBJICHUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiI€HUE U MOJYJib. JIBUXKEHUE 3apsSyKEHHON YaCTUIIbI
B OJTHOPOJHOM MarHUTHOM mojie. Pabota cumsl JlopeHa.

MaruauTHoe nose B BemecTBe. PeppoMarHeTUKy, napa- U IMaMarHeTUKY.



TexHuyeckue YCTpOfICTBa N  TCXHOJOTHYCCKHUC IIPOLCCChI: IMPHUMCHCHUC

MOCTOSIHHBIX MarHuToB, AIEKTPOMArHUTOB, TE€CTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEIU 3JIEMEHTAPHBIX YaCTHII.
Jlemoncmpayuu.

Kaptuna  nuHMII  MHOYKOMM ~ MAarHATHOTO  MOJISE  TOJIOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHuil MarHUTHON MHIYKIIUMU MOJIS JJIMHHOTO MPSMOTO MTPOBOJHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIopeH11a Ha HOHBI AJIEKTPOJIUTA.

HaGmonenue nBr>keHUs MydKa 3JICKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHUIMT JIEUCTBUS DIIEKTPOU3MEPUTEITBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnusie padomul, RPAKMUKYM.

HccnenoBanrie MarHUTHOTO MOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB heppOMarHETUKOB.

UccnenoBanue AeiCTBUS TOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CHJIbI AMIIEPA OT CHJIBI TOKA.

Ornpenenenne MarHuTHON MHAYKIIMYA HA OCHOBE U3MEPEHUS CUIIBI AMIIepa.

Tema 5. dnekmpomacHumnan uHOYKyu.

SIBiieHne  BJIEKTPOMAarHUTHOM MHAYKIUU. IlOTOK BEKkTOpa MarHUTHOMU
uHaykiuu. JC uHAyKuMW. 3aKOH JJIEKTPOMArHUTHOW WHAyKIuuW Dapajes.
Buxpeoe anekrpudeckoe nosue. Toku Dyko.

OJC uHAYKUMU B NMPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuiio JleHna.

NunykrtuBHOCTh. Karymika HMHAYKTHBHOCTH B LENM IOCTOSSHHOTO TOKA.
SABnenue camonHaykuuu. IJ1C caMOMHIyKIUN.

DHeprus MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJOTHMYECKUE IPOUECCHI: WHAYKIHMOHHAS
[€4b, COJIEHOU/I, 3aIUTa OT AJIEKTPU3ALMHU TEJI MPU ABUKEHUU B MAarHUTHOM I10JIE
3emiu.

JHemoncmpayuu.

HaGmronenvue siBneHus 3IeKTPOMAarHUTHOW WHTYKITHH.

Uccnenopanue 3aBucumocty OAC HMHAYKOMM OT CKOPOCTH W3MEHEHHS
MAarHUTHOTO MOTOKA.



IIpaBuno Jlenua.

[Tanenne marauTa B aJltOMUHUEBON (MEIHOM) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

NccnenoBanne 3aBucumoctd D/1C caMOMHAYKIIMM OT CKOPOCTH WU3MEHEHUS
CHUJIbI TOKA B ICTIH.

Yuenuueckuit 3xcnepumenm, nabopamopmsie padomaol, nPAKMUKYM.

UccnenoBanue sBIEHUA 3JIEKTPOMAarHUTHON UHAYKIMH.

Onpenenenne MHAYKIIMU BUXPEBOTO MATHUTHOTO TOJISL.

HccnenoBanue sIBICHUSI CAMOUHIYKIIUU.

COopka MoeNH AIEKTPOMArHUTHOTO TeHepaTopa.

Pasnen 5. KosiebaHusi ¥ BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarensHnasg cucreMa. CBOOOIHBIE KOJICOAHUS.

IMapmonundeckue kosiebanus. Kunemarnueckoe M JUHAMHYECKOE OMHUCAHUE.
DHEPreTUYeCcKoe OMUCaHue (3aKOH COXPAHEHUs] MEXaHWUYECKO#l sHepruu). BriBoa
JTUHAMHYECKOTO OMUCAHMS TAPMOHHYECKUX KOJEOAHUN U3 WX DHEPIETHUYECCKOTO U
KMHEMATUYECKOTO OMKUCAHUS.

Amvmutryna u (daza kosnebanuil. CBs3b aMIUTMTYJbI KOJICOAHUN HCXOTHOMU
BEJIMYUHBI C aMIUIUTYaMU KojieO0aHuii e€ CKOPOCTH U YCKOPEHHSI.

Ilepuon u wyactora kojeOanuid. Ilepwon Manbix CBOOOIHBIX KoJeOaHUU
MaTeMaTU4YecKoro wmasiTHuka. Ilepumon CBOOOIHBIX KOJeOaHUN MPYKHUHHOTO
MasITHHKA.

[TonsTue o 3aryxatonux kKonebanusx. BeiHyKeHHbIe KoeOanus. Pe3oHanc.
PezonancHas xpuBas. BrnusHue 3aryxaHWss Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJIC0aHUSI.

TexHu4eckne ycTpoHCTBa U TEXHOJIOTUYECKUE MPOLECCHl: METPOHOM, Yachl,
KayeJu, My3bIKaJIbHbIE HHCTPYMEHTHI, ceficmorpad.

Jemoncmpayuu.

3anuch K01e0aTeTbHOTO IBIKEHUS.

Habnronenre He3aBUCUMOCTH TIEPHO/Ia MaJBIX KOJIeOaHMid Tpy3a HA HUTH OT
aAMILTUTYIBI.

HccnenoBanue 3aTyxaronmx KojaeOaHui 1 3aBUCUMOCTH MEPHOJIa CBOOOTHBIX
KOJI€OAHHI OT COMPOTHUBICHUS.

UccnenoBanue koneOaHWii rpy3a Ha MAacCMBHOM NIPYXHUHE C IEJbIO
dbopMupoBaHUS TIPEICTABICHNUN 00 HI€aTbHON MOJIETTN Py KUHHOTO MasTHUKA.

3aKOH COXpaHEHHUsI PHEPTUHU MPHU KOJIEOaHUsX rpy3a Ha MIPYKUHE.

NccnenoBanne BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pesonanca.

Yuenuueckuii axcnepumenm, nadopamopnsie pabomaol, npaKMUKym.



N3mepenue mnepuona CBOOOJHBIX KOJICOAHMI HHUTSAHOIO M MNPYXKUHHOTO
MasITHUKOB.

N3yuyeHue 3aKOHOB ABMKEHUS TeJla B XOJ€ KoJIeOaHUH Ha yIPYroM MOJABECE.

N3ydeHne nBUXEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue SHEPTUU B IPYKUHHOM MaSTHUKE.

UccnenoBanue yobIBaHUS aMIUTUTYIbI 3aTyXaIOIMIUX KOJICOaAHUH.

UccnenoBanue BRIHYKIEHHBIX KOJICOAHUH.

Tema 2. InekmpomaznumHmbwle Ko1edanus.

KoneGarenpubiit koHTYp. CBOOOJHBIC SJIEKTPOMArHUTHBIE KOJEOaHUS B
ujealbHOM KoJjiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCATopa ¢ aMIUIUTYA0M CUJIBI TOKA B KOJIEOATEIHLHOM KOHTYPE.

3aKOH COXpaHEHUs YHEPTUH B UCATbHOM K0Je0aTeIbHOM KOHTYPE.

3aryxaromue AIEKTPOMAarHUTHbIE KoJieOaHus. BrinyxaeHHbIe
AIEKTPOMArHUTHbIE KOJIeOaHUsI.

[lepeMennbiii TOK. MOITHOCT, TEPEMEHHOTO TOKAa. AMIUIUTYIHOE U
JIEHCTBYIOIIEE 3HAYEHHWE CWJIbI TOKAa W HANpsDKEHUS MpU pa3IudHou (dopme
3aBUCUMOCTHU MMEPEMEHHOTO TOKa OT BPEMEHH.

CuHycoulabHbIA TIEPEMEHHBIM TOK. Pe3ucTop, KOHJEHCATOp M KaTyIlKa
UHIYKTUBHOCTH B LEMHA CHUHYCOUJAJIBHOIO MEPEMEHHOI0 TOKA. Pe30HaHC TOKOB.
Pe3onaHc HanpsikeHUN.

Wneanbusiii  Tpanchopmatop. IlpomsBoicTBo, mnepempadya u moTpedieHHe
ANEKTPUUYECKON SHEPTHUU.

DKOJIOTUYECKHE PHUCKH IIpU TPOU3BOJACTBE 3JIeKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEHEBHOM KU3HH.

TeXHUYeCKHe YCTPOWCTBA M TEXHOJIOTHUYECKHE MPOUECCHI: AIEKTPUUECCKUHN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONepeIay.

JHemoncmpayuu.

CB0OOIHBIE AJIEKTPOMArHUTHHIE KOJICOaHMSI.

3aBUCUMOCTH YaCTOTHI CBOOOTHBIX KOJICOAHUHN OT MHIYKTUBHOCTH U EMKOCTHU
KOHTYpA.

OcuutorpaMmbl 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

['eneparop HE3aTyXarOMIMX JIEKTPOMATHUTHBIX KOJICOAHMIA.

Mogenb 3JIeKTPOMarHuTHOTO TeHepaTopa.

BbIHYX1€HHbIE CHHYCOUIaTbHBIE KOJIEOaHHUS.

Pesucrop, karymka MHAYKTUBHOCTH U KOHAEHCATOP B LIEMH MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mnocnegoBaTeNIbHOM COEIUHEHMH PE3UCTOpa, KaTYIIKU
MHJYKTUBHOCTHU U KOHAEHCATOpa.

VYeTpoiicTBO ¥ IPUHLIMIT IEUCTBUS TpaHChopMaTopa.



Mopenb TMHUM AEKTPOTepeIayun.

Yuenuueckuii sxkcnepumenm, nadopamopnvie padomul, npaKmuKym.

Nzyuenune tpanchopmatopa.

HccnenoBanne mepeMEHHOr0 TOKa 4epe3 IMOCIEI0BAaTENbHO COETUMHEHHbIE
KOHJICHCATOP, KaTYIIKY U PE3UCTOP.

HaGmronenue 31eKTpOMarHuTHOTO PE30HAHCA.

UccnenoBanue paboThl HCTOYHUKOB CBETA B IIETH MIEPEMEHHOTO TOKa.

Tema 3. Mexanuueckue u 371eKMpOMaZHUNIHbBLE GOTHDL.

MexaHnnueckue BOJIHBI, YCJIOBUSI MX pacnpoctpanenus. [lomepeunsie u
IpoJIoIbHBIE BOMHBL. [lepros, CKOPOCTh pPacCHpOCTpPAaHEHUST U JJIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJIH: OTPAXKECHHUE, MpesioMJeHHe, WHTephepeHIUs U
nudpakiys.

3Byk. CkopocTb 3ByKa. [ poMkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

[IIymoBOe 3arps3HEHUE OKPYKAIOIIEH CPEeIbl.

DNEeKTPOMAarHUTHBIC BOJIHBL. Y CJIOBUS M3JTyUYEHHS DJICKTPOMArHUTHBIX BOJIH.
B3anmMuas opueHTaius BEKTOPOB B DJICKTPOMArHUTHOM BOJIHE.

CBoiicTBA  DJIGKTPOMAarHUTHBIX  BOJH:  OTpPaXXeHUE,  IPEJIOMJICHUE,
noJisipu3anus, “HTepPepeHIus u AU pakiius.

[Ikana smeKTpOMarHUTHHIX BOJH. [I[puMeHeHne 3eKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMTIBEI paAKOCBS3U U TeNeBUAeHUs. Pagnonokarus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHuueckne ycTpoiicTBA M MPAKTHUECKOE NPUMEHEHHE: MY3bIKaJbHbIC
UHCTPYMEHTHI, pajap, paauonpuéMHUK, TeIeBU30p, aHTeHHA, Tenedon, CBY-neus,
yIbTPa3ByKOBas JMArHOCTUKA B TEXHUKE U MEJIUIIUHE.

Jemoncmpayuu.

OO6pazoBaHue 1 pacIpPOCTPaHEHHUE MOMIEPEYHBIX U MTPOIOJIBHBIX BOJH.

Konebmromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJIEOAHUH.

HabGmronenne oTpaskeHUs U MPETOMIICHHUS] MEXaHUYECKUX BOJTH.

Ha6monenne natepdepeHimm u 1upakiiny MEXaHHIESCKHUX BOJIH.

AKyCTHYECKHUN PE30HAHC.

CaoiicTBa ylIbTpa3ByKa U €ro NPUMEHEHHE.

HaGmronenne CBsS3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C AMIUIATYIOH W
4acTOTOU KoJieOaHMI.

UccnenoBanue CBOMCTB  3JIEKTPOMArHUTHBIX BOJIH: OTpakeHHE,
MpEIOMJICHUE, TTOISpU3aIs, TUPpaKius, HHTEPPEPECHITHS.

OO6Hapy:xeHue HHPPaKPaCHOrO U yIbTPa(prOIETOBOrO U3ITYyYEHUH.

Yuenuueckuii sxkcnepumenm, nadopamopnvie padomul, nPAKmMuKym.



N3y4enue nmapamMeTpoB 3ByKOBOW BOJIHBI.

N3yuenune pacnpocTpaHeHrs 3BYKOBBIX BOJIH B 3aMKHYTOM HPOCTPAHCTBE.

Tema 4. Onmuxa.

IIpsAmonHEelHOE pacnpOCTpaHEHUE CBETa B OAHOPOIHOU cpexe. JIyu cBera.
To4euyHbIii ICTOYHUK CBETA.

OtpaxxeHue cBeta. 3aKOHbI oTpaxkeHusi cBera. [locTpoeHue n300paxkeHUi B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3akOHBI MPEIOMIICHUS cBeTa. AOCOIIOTHBIN NTOKA3aTelNb
npenomiieHusi. OTHOCUTENbHBIN MOKa3aTeNnb npeaomMiacHus. [IoCTOSTHCTBO 4acTOThI
CBETa M COOTHOIIECHUE [JIMH BOJIH MPU NEPEXOJE MOHOXPOMATHUYECKOTO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEl.

Xon nyuerr B npusme. [ucnepcusi cera. CioXHbI cocTaB Oenoro cBeTa.
[Ber.

[Tonnoe BHyTpeHHee oTpaxeHue. IIpenenbHblid yroyl MOJHOIO BHYTPEHHETO
OTpaKEHUSI.

CobOuparome u pacceuBaroniye JuH3bl. ToHkas JnuH3a. @DOKycHOe
paccTosiHUE M ONTHUYECKas CUjla TOHKOM JHMH3BL. 3aBUCHUMOCTH (DPOKYCHOTO
pPacCTOSIHUSI TOHKOW cepudecKod JTUH3BI OT €€ Te€OMETPUU U OTHOCUTEIHHOTO
NIOKa3aTelsl IPEJIOMIICHHUS.

dopmysa TOHKOU JIUH3BL. Y BEJIMUYEHUE, JaBAEMOE JIMH30M.

Xop Jyda, MPOMIEANIETrO JIMH3Y MOJ IMPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka TMPsSMOU B
coOMpAarONIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMaXx.

Ontuueckue mpubopsl. Paszpemaromias ciocoOHOCTh. [71a3 kak onTudeckas
cucrema.

[Ipenensl NpUMEHUMOCTH TEOMETPUUECKON ONITHUKHU.

BonnoBas ontuka. Wutepdepenums cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMOAEHUS MAaKCUMYMOB W MHUHUMYMOB B UHTEP(PEPEHIIMOHHON
KapTUHE OT JIByX KOT€PEHTHBIX HCTOYHMKOB. [Ipumepsl KiaccU4ecKux
UHTEPPEPEHIIMOHHBIX CXEM.

Hubpakuus cseta. JudpaxinumonHas peméTka. YCIoBHE HAOIIOACHHUS
[JIaBHBIX ~MAaKCUMyMOB NIpM IAaJACHUH MOHOXPOMATHYECKOTO CBE€Ta Ha
TuGPaKIOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHnuecknue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: OYKH, JIyNa,
nepuckorn, Qoroamnmnapatr, MUKPOCKON, MPOEKIMOHHBIN amnmnapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS OTNITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHHUSI CBETA.



NccnenoBanue MpenoMIICHHs CBETA.

HaGmronenue moiHoro BHyTpEHHETO OTpaskeHHs. Mosiesb CBETOBOA.

HccnenoBanne Xxola CBETOBBIX IIYYKOB 4epe3  IUIOCKOINAPAJUIEIIbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBanuie cBOMCTB M300paKeHUH B JIMH3AX.

Mojenn MUKPOCKOIIA, TEIECKOIA.

HaGmonenue untepdepeHnu cBera.

HaGmronenue 1BETOB TOHKUX IMJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

HaGmonenne nuppakinoHHOTO CIIEKTpa.

HaGmionenue nucnepcuu cBera.

HaGmonenue nonsipusaiuu cBeTa.

[IprMmeHeHune NoasApoOUI0B JIsl U3YUYCHHUS] MEXaHUYECKUX HAMPSHKEHUM.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomul, npaKkmuKym.

N3mepenue nokazaresns NpeJoMICHUs CTEKIA.

HccnenoBanue 3aBucuMocTH (OKYCHOTO pacCTOSIHUSL OT BemiecTBa (Ha
IpuMepe KUIKUX JTUH3).

N3mepenune poKycHOTO pacCTOSHUS PACCEUBAIOIIUX JIHH3.

[Tony4yenue nzoOpakxeHUs: B CUCTEME U3 TUIOCKOTO 3epKaJia U JIMH3BI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpyrpoBanue TEIECKONUYECKUX CUCTEM.

Ha6monenne audpakuuu, uHTEpPEpeHIINH U MOISTPU3ALUU CBETA.

N3ydeHune nossipuszaluu cBeTa, OTPAXKEHHOTO OT TOBEPXHOCTH TUAJIEKTPUKA.

N3yuenue nnTepdepeHnm 1a3epHoro U3IydeHus Ha IBYX HIEIsIX.

Hab6monenue nucnepcum.

Ha6monenue u ucciaenopanue TUGpakIiImOHHOTO CIIEKTPA.

N3mepenne nirHbl CBETOBOM BOJIHBI.

[Tony4yenue cnekTpa U3Iy4eHHUS CBETOAMOJIA MPU MOMOIIH AUPPAKITUOHHON
PELIETKH.

Pa3nen 6. OcHOBBI crIeNIHAJILHOI TEOPUH OTHOCUTETbHOCTH.

'pannnpl  NpUMEHMMOCTHM  KJIacCMYeCKOM  mexaHuku.  [loctynatsl
CIIELIMAJIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBan. lIpeoOGpa3zoBanus  JlopeHua.
VYcnoBue npuynHHOCTA. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMejieHue
BPEMEHHU M COKPALCHUE JJIUHBI.

DHeprus U UMITYJIbC PEISITUBUCTCKOW YACTHUIIBI.

CBsA3b MACCHI C SHEPTUEN U UMITYJIbCOM PEIATUBUCTCKOW YaCTULbI. DHEPIrus
ITOKOSI.



TexHuueckne ycTpoHMCTBAa M TEXHOJOTUYECKHE TMPOIECCHI: CITYTHUKOBBLIE
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYyeHnyeckuit S5KCIEPpUMEHT, Ja00paTOpHbIE Pa0OThI, MTPAKTUKYM.

OmpezenieHre UMITyJIbCa W DHEPrUM  PEIATUBUCTCKUX  dacTull (IO
dotorpadusiMm TpeKOB 3apsHKEHHBIX YACTUI] B MATHUTHOM TIOJIE).

Pa3nen 7. KBanroBas ¢gusuka.

Tema 1. KopnyckynapHho-80,1H0801 0yaniusm.

PaBHOBecHOe TeruioBoe M3iydeHUe (M3NydeHue abCOMIOTHO YEPHOrO Tena).
3akoH cMmenieHust Buna. 'unotesa [lnanka o kBaHTax.

®DOTOHBI. DHEPrUsl U UMITYJILC (POTOHA.

dotorpdext. Onbitel A. I'. CroneroBa. 3akonsl porodddexra. YpaBHeHue
OiinmreitHa st potodddexra. «Kpacuas rpanuna» porodddexra.

JlaBnenue cBeta (B YACTHOCTH, JaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0 W a0COJIOTHO OTpaXkawIlyr MmoBepxHocTh). Omnwitel I1. H.
JleOenena.

BonnoBbie cBolicTBa yactull. Bomubl ne bpoins. [Invaa BonHbl Ae bpoiiis u
pasMmepsl 00JacTH JIOKAJIM3AlMU JABWKYIICHCS dacTtuiel. KopmyckymnspHO-
BOJIHOBOM ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJIIaX.

Crneunduka nsmepenuit B Mukpomupe. COOTHOIIEHHST HeomnpeaeaéHHOCTeN
I'eiizenOepra.

TexHuueckre yCTpPOHCTBa W TEXHOJOTHYECKHUE TMPOLECCHI: CIEKTPOMETD,
dotornemenT, GOTOJATUMK, TYHHEIbHBIM MHUKPOCKON, COJIHeYHasi Oarapes,
CBETOJIUO/I.

Jemoncmpayuu.

doTor(pdeKT Ha yCTaHOBKE C IIMHKOBOM TIACTHHOM.

Hccnenoranne 3akoHOB BHeHero ¢hoTo3ddexra.

HccnenoBanue  3aBUCMMOCTH  CONPOTUBJICHHSI  TOJYNPOBOJHUKOB  OT
OCBEIIEHHOCTH.

Ceeroauon.

Conneunas OGatapest.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomuol, nPAKmMUKym.

Hccnenosanne poropesucropa.

N3mepenne nocrossaHoM [Imanka Ha ocHOBe uccienoBanus GoTodddekra.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOMUO ] OT HAMPSKEHUS.

Tema 2. @u3uxka amoma.

OnbITel MO HCCIIEIOBAaHHUIO CTpoeHUs aToMa. [lmaHerapHas Mojenb atoma
Pezepdopna.

[Moctynarsl bopa. U3nydyenue u norsioimieHue GOTOHOB MPHU MEPEX0/Ie aTOMa
C OHOTO YPOBHSI HEPTUU HA JAPYTOil.



Bunsl cnektpoB. CniekTp ypOBHEN SJHEPTUH aTOMa BOAOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TeXHUYECKHE YCTPOWCTBA U TEXHOJIOTMUYECKHUE ITPOLIECCHI: CIIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mogens onbita Pezepdopaa.

Habnronenue nuHeyaThIX CIEKTPOB.

Y CTpONCTBO U IEUCTBUE CUETYMKA HOHUZUPYIOLIMX YACTHULL.

OrnpeneneHue IJIMHBI BOJHBI JTa3€PHOTO U3JTyUYEHUS.

Yuenuueckuit akcnepumenm, nabopamopnusie padomul, RPAKMUKym.

HaGmronenue muHeiyaToro cnekrpa.

HccnenoBanue cnekTpa pa3pekeHHOr0 aTOMapHOTO BOAOPOJa U U3MEPEHUE
nocTostHHOM PunGepra.

Tema 3. @uzuka amomno2o A0pa u INEMeHMAPHBIX YACMUY,.

Hyxknonnas Monens sapa I'eitzenOepra—lBanenko. 3apsa siapa. MaccoBoe
yucno sigapa. M30Tomsl.

PannoaktuBHOCTh. Anbda-pacnag. IJIEKTPOHHBIH W TO3UTPOHHBIN Oerta-
pacnaj. 'amMa-uznydeHue.

3aKOH pPaJAMOAKTUBHOIO pacnaaa. PaanoakTUBHBIE H30TOINBI B IPUPOJE.
CBoiicTBa MOHHU3UPYIOUIETO H3Iy4YeHHs. BiusHHE paIMOaKTUBHOCTH Ha YKUBBIE
opranu3Mebl. EcrecTBenHbidt hoH uznydenus. Jlozumerpusi.

DHeprust cBsi3U HyKJIOHOB B siipe. AnepHbie cuibl. JledekT Macchl gapa.

Snepubie peakuuu. [enenue u cuntes saep. SAnepusie peaktopsl. [Ipodiembr
YIOPABISIEMOIO0 TEPMOSIIEPHOIO CHUHTE3a. OJKOJIOTMYECKHUE AaCHEKThl pPa3BUTHUSA
SIAEPHOU YHEPTETUKH.

Metozasl perucTpaiu U UCCIIeI0BAHMS 3JIEMEHTAPHBIX YACTHIL.

dyHAaMEHTaJIbHbIE B3aUMOJCUCTBUSA. bDapHOHBI, ME30HBI U JICNTOHBI.
IIpencraBnenue o CtangaptHoi Mojiesid. KBapk-TiirooHHas MOJEb aJpOHOB.

®uzuka 3a npeaenamu CrangapTHo Moaenu. TéMHas maTepuss U TEMHas
SHEPrusl.

EnuncTBO (hM3ndeckoil KapTUHBI MUPA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTUUECKUE MPOLECCHI: T03UMETP, Kamepa
Bunbcona, siaepHBIi  peakTop, TEPMOSAEPHBIM peakTop, aroMHas Oomoa,
MarHUTHO-PE30HaHCHAasi ToMorpadusi.

Yuenuueckuii sxkcnepumenm, nadopamopnvie padomul, nPaKmuKym.

HccnenoBanne TpeKoB 4acTHIl (10 TOTOBBIM (oToTpadusim).

HccnenoBanne pagnoakTUBHOTO (DOHA C UCTIOJIB30BAaHUEM JJO3UMETPA.

N3yuenue norioiieHus: 6eTa-4acTUll aTFOMUHUEM.

Pa3nen 8. Dy1eMeHTBHI aCTPOHOMMH U ACTPOPUZMKH.



DTtansl pa3BUTHS ACTPOHOMUU. [IpuKiIaniHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHOMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKU [JIsi OOBSICHEHUS TMPUPOJBI
KOCMHYECKUX 0OBEKTOB.

Metonbpl acTpOHOMUYECKUX HcciaeqoBaHUN. (COBpPEMEHHBIE ONTUYECKHUE
TEJIECKOIIbI, PAJNOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMHUS.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sSipKU€ 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBH>KEHUE.

Conneynas cucrema.

Counnue. ConneuHnasi akTUBHOCTh. MicTouHuk sHeprun CoJiHIa v 3BE3].

3BE3/bI, X OCHOBHBIE XapaKTEPUCTUKU. JlnarpaMmmMa «CIEeKTpaJbHbIM KJIacC —
CBETUMOCTB». 3BE3/bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUIsl 3BE3] TJIAaBHOW MOCIEI0BATEIILHOCTH. BHyTpeHHEE CTpOoeHHE
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3BoIoIMK CoJiHIa U
3BE3/. DTambl )KU3HU 3BE3I.

Mueunbiii [Tyte — Hama I'anmaktuka. [lonoxenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paamoranaktukyu u kBa3zapbl. YEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacimupenue Beenennoii. 3akon Xa06ma. Pazberanue rajgakTuk.
Teopust bonbiioro B3peiBa. PETMKTOBOE U3TydYECHHUE.

Macmra0Has ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnnie mpo6iiemMbl aCTPOHOMUHU.

Yuenuueckue naonwoenus.

HaGmronenust 3B€3qHOr0 HeOa HEBOOPYKEHHBIM IJ1a30M C MCIOJIB30BaHUEM
KOMIIBIOTEPHBIX MPUIOKEHUN JJIs1 OTPEeTCHHS TOJI0KEeHHsSI HEOeCHBIX 00BEKTOB
Ha KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3/IbI.

HaGmonennss B Tenmeckon JIyHBI, IUIaHET, TYMaHHOCTEH M 3BE3IHBIX
CKOTUJICHH.

Du3nYeCKUM MPAKTUKYM.

Cnioco0bl n3MepeHus (GU3NYECKUX BEJIUYHH C UCIOJIb30BAHMEM aHAIOTOBBIX
U [UQPPOBBIX U3MEPUTEITBHBIX MPUOOPOB M KOMITBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOGCOIIOTHBIE M OTHOCUTENIbHBIE TTOTPEITHOCTH U3MEpPEHUN (HU3MUECKUX BEITUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne  KOCBEHHBIX HM3MEPEHUM, MCCICAOBAHUM  3aBUCUMOCTEU
¢u3nuecknx BENWYMH, TPOBEPKAa NPEIJIOKEHHBIX THMOTe3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUMX  paszienax «YUYEHUYECKHH  SKCIIEPUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

0O0o01maroIee NOBTOPEHHE.



O6o00uIeHne U cucTeMaTu3alys colepKaHus pa3fenoB Kypca «MexaHuKay,
«MonexynspHas Qu3nKa U TEPMOJUHAMUKA», «DNEKTpoauHaMuka», «Konebanus
U BOJHBDY, «OCHOBBI CIEUUATIBHOM TEOPUU OTHOCUTEIbHOCTH», «KBaHTOBas
puznka», «3IEMEHThl ACTPOHOMUHU U aCTPOPUZUKN».

Ponr ¢usuku u acTpoHOMUHM B HDKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COLIMAJILHOM M 3TUYECKOU cepax NeaTeaTbHOCTH YeJIOBEKa, POJib U MECTO (PU3UKHU
U aCTPOHOMHM B COBPEMEHHOW HAYyYHOW KapTUHE MUpa, 3HAUCHUE OIKUCATEIbHOM,
CUCTEMATH3UPYIOIIEH,  OOBSICHUTENIbHOM M  NPOTHOCTUYECKOHM  (PyHKUUU
¢uznueckoit Teopuu, poiib GU3MUECKONH TeOpUur B (POPMUPOBAHUU MPEACTABICHUIMI
0 ¢u3MUECKOW KapTUHE MHUpPA, MECTO (PU3NYECKON KapTHUHBI MUpa B OOLIEM pSAy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUN O IPUPO/IE.

MesknpeaMeTHble CBA3H.

N3yuenune kypca ¢usukum yrayonénHoro ypoBHs B 11 kiacce
OCYLIECTBIIIETCS ¢ YYETOM COJIEPKATEIbHBIX MEXIPEAMETHBIX CBA3EH C KypcamH
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mejicnpeomemmusle nonamus, c6A3aHHbIE C U3YUEHUEM MEMO008 HAYUHO20
no3HanuA: SABIICHUE, HAay4HbIH (akT, Tunoresa, (pusmyeckas BeIWYMHA, 3aKOH,
Teopus, HaONIOZCHUE, OSKCIEPUMEHT, MOJECIUPOBAHUE, MOJIeNb, H3MEpEHUeE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, IU(poBast 1abopaTopHsl.

Mamemamuka: penieHUE CHCTEMBl YpPAaBHEHHH. TpPHUIOHOMETpUYECKHE
(YHKIMH: CUHYC, KOCUHYC, TAH['€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOKJECTBO. BEKTOpBI M MX MPOEKIMM Ha OCH KOOPJAMHAT, CIOKEHUE BEKTOPOB.
[IpousBoansle 31eMeHTapHBIX (yHKUMN. [Ipu3Haku mnoaO0Ms TPEYroJbHUKOB,
ompeiesIeHUE TUIONIAau TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: >nextpuueckue SBICHUS B JKUBOM mpupone, KojedaTeabHbIE
IBVKEHUS B JKHBOW IPUPOJE, OKOJIOTMYECKHE PHUCKH MPU IPOU3BOICTBE
NIEKTPOAHEPTUH,  DJIEKTPOMArHUTHOE  3arpsi3HEHHE  OKPYXKAIOIIEW  Cpensl,
yJIbTpa3ByKOBasl JMarHOCTHKa B MEJIULWHE, ONTUYECKUE SBICHUS B IKUBOU
IIpUpPOLE.

Xumusn: CTpOCHHE aTOMOB M MOJIEKYJI, KpUCTAJUINYECKAsI CTPYKTypa TBEPABIX
TEeJI, MEXaHU3Mbl O0pa30BaHUS KpPUCTAUNIMYECKOW PpEIIETKH, CIEKTpaIbHbBIN
aHAJIN3.

I'eocpagpua: wmarautHble TIONIOCAa 3€MJIM, 3alleKM MAarHUTHBIX Py,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TNPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpoABUTaTeNlb S KOOH, reHepaTop NMEPEMEHHOI0 TOKAa, MHAYKLIMOHHAS IEYb,
JMHUM 3JIEKTpoNepead, IEKTPOABUraTeNlb, pajap, paluoNpUEMHHK, TEJIEBU30D,
anteHHa, TtenedoH, CBY-neub, yabTpa3ByKOBasi JIMATHOCTUKA B TEXHUKE,



MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJTHEYHAs OaTtapesi, CIyTHUKOBBIE
MIPUEMHHKH, SIICPHAsL SJHEPTETUKA U DKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHA.



IIJTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA I[TPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEIHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATBI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUsA Yy4yeOHOro mnpenmera «Duszukar
JIOJKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTh OOYYAIOIIUXCSI PYKOBOJICTBOBATHCS
chopMUpOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMON IIEHHOCTHBIX
OpUCHTAIIMN, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIMPEHHUE KUZHECHHOTO
ONbITa U OMbITA ACATEIBHOCTH B MPOLECCE PEATU3alMA OCHOBHBIX HAINPABICHUMN
BOCHIUTATEIBLHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

IPAKIAHCKOT0 BOCIIUTAHUSA:

e CcPOPMHUPOBAHHOCTh TPAKIAHCKOW  MO3UIMU  OOYdYAIOMIErocss  Kak
AKTUBHOT'O U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

e TMPUHITHE TPATUIHUOHHBIX OOIICYEIIOBEUECKUX T'YMAHUCTUUYECKUX U
JIIEMOKPATUYECKUX [IEHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEIBHOCTh B HHTEPECAX I'PAXKIAHCKOIO
oOIIecTBa, y4yacTBOBaTh B CaMOYIpaBJICHHH B 00pa3oBaTelbHON
OpraHu3alluy;

e YMEHHE B3aMMOJCHUCTBOBATH C  COLMAJIbHBIMM  HWHCTUTYTAMU B
COOTBETCTBHHM C UX PYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K TYMAaHUTaAPHOU U BOJIOHTEPCKOU EATEIBHOCTH.

NAaTPUOTHYECKOI0 BOCIIUTAHMSA:

e chOpMHUPOBAHHOCTH POCCUHCKOMU rpakIaHCKOU WUJICHTUYHOCTH,
NaTPUOTU3MA;

e IIEHHOCTHOE OTHOILIECHUE K T'OCYJAPCTBEHHBIM CUMBOJIAM, JOCTHXECHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(hopMuUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TTOBEICHNUS;

e CIIOCOOHOCTH OIICHHBATH CUTYAIMI0 M NMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTU YYEHOTO;

e OCO3HAHME JINYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYMBOTO OyAYyLIETO.

3CTEeTHYECKOIr0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHpPY, BKIIOUYAS OCTETUKY HAY4YHOIO
TBOPYECTBA, MPUCYIIETO (HU3NYECKOUN HayKe.

TPYAOBOI'0 BOCIIUTAHUS:



WHTEPEC K pa3IuYHbIM cdepam NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (U3NKOM W TEXHUKOH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccun U peain30BbIBATh COOCTBEHHBIE
’KU3HCHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U €amMOOOpa3OBaHUIO B
00JacTH (PU3HKHU Ha TIPOTSHKCHUU BCEH KU3HHU.

IKOJOIHYECCKOro BoCIIuTanms:

c(OpPMHUPOBAHHOCTh KOJOTUYECKON KYJIbTYPhl, OCO3HAHHE TII00ATBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE U OCYIIECTBIECHHUE ACUCTBUU B OKPYXKAKOUIEH Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;
pacliMpeHue OmbITa ACATEIbHOCTH 3KOJOTMYECKOW HAIPaBICHHOCTH Ha
OCHOBE UMEIOIINXCSI 3HAHUI 10 PU3HKE.

HEHHOCTH HAYITHOI'0O ITIO3HAHUA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKH;

OCO3HAaHUE IIEHHOCTU HAYYHOW [ESITEIbHOCTH, FOTOBHOCTh B IPOIIECCE
U3ydeHus (U3UKH OCYIIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEeATEIIbHOCTh NHIUBUAYAIBHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHBbIE YUeOHbIE HeiiCTBHS
Bba3oBble JJornuecKue 1eicTBUA:

CaMOCTOSITCJIEHO  (OPMYJIMPOBATh W aKTyaJIM3HpPOBATh  MPOOJIEMY,
paccMmarpuBaTh €€ BCECTOPOHHE,

OTIPEICTIATh LENH JACSITeIbHOCTH, 3a/1aBaTh NMapaMeTPbl U KPUTEPUH HUX
JOCTHKCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH M TPOTHUBOPEYHMs B PacCMaTPUBAEMBIX
(bu3HUECKUX SABICHUSX;

pa3pabaThIBaTh IJIAH PEIICHUS MPOOIEMBI C YIETOM aHAIN3a UMEIOIIUXCS
MaTePHAIbHBIX U HEMAaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSITEIBHOCTh, OIEHUBATh COOTBETCTBHUE
PE3YNIBTATOB EJSIM, OIICHUBATH PUCKHU TIOCJIC/ICTBUN JEATEIHHOCTH;
KOOPAMHUPOBATh H  BBIIOJHATH pabdOTy B YCIOBUAX PEATBHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATHBHOE MBIIIJICHUE TIPH PEIICHUH KU3HEHHBIX TPOOJIEM.

ba3oBbie HCCJICA0BaTC/IBbCKHE HeﬁCTBHH:

BJIQ/ICTh HAYYHOU TEPMUHOJIOTHEH, KITFOUYEBBIMU MTOHATUSIMA U METOTAMHU
bu3nYecCKoN HAYyKH;



BJaJ€Th  HABBIKAMM  Yy4€OHO-MCCIIEIOBATE€IbCKOM M MPOEKTHOU
NEATeNIbHOCTH B 00JlacTh (PU3HUKK, CIHOCOOHOCThIO W TOTOBHOCTBIO K
CaMOCTOSATEJILHOMY TOMCKY METOJOB pelIeHuss 3a1ady (U3HUYECKOro
COJIep>KaHMsl, TPUMEHECHUIO PA3IUYHBIX METOJIOB [MO3HAHUS,

BJaJ€Th BHJIAMM JEATEIbHOCTH MO MOJYyYEHHUIO HOBOTO 3HaHMS, €ro
UHTEpIpETaIlMy, MPeoOPa30BaHUIO U TPUMEHEHUIO B PA3JIMUHBIX YUCOHBIX
CUTyallusiX, B TOM YHUCJIE MPU CO3JAaHUU Y4YEOHBIX MPOEKTOB B 00JACTHU
buzuky;

BBISIBIIATh MPUUYUHHO-CJICJACTBEHHBIC CBS3M W aKTyaJIM3UpPOBATH 3aj/1ady,
BBIJIBUTATh THUNOTE3y €€ peIIeHUs, HaXOAuTh apryMEHTBl  JUIs
JI0OKa3aTeIbCTBA CBOMX YTBEPXKICHHH, 3a/1aBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAIM3UPOBATH TOJYYEHHbIE B XOJI€ pELIEHUS 3a/Jaud pe3yJbTaThl,
KPUTHUYECKHU OIEHUBATh X JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHCHHE B
HOBBIX YCJIOBHUSX;

CTaBUTh U (PopMyIHpOBaTH COOCTBEHHBIE 3aJadyl B 00pa30BaTENbHOMN
NEATEeILHOCTH, B TOM YHUCJIE IPU U3YUYEHUU (PUBHKY;

JaBaTh OIIEHKY HOBBIM CUTYAIIUsIM, OIIEHUBATh MPUOOPETEHHBIHN OIIBIT;
YMETh TMEPEHOCUTh 3HAHUS N0 (uU3MKe B TMPAKTUYECKYI0 00JIACTh
KU3ZHECATEIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MMPEAMETHBIX 00JIaCTEH;
BBIIBUTATh HOBBIE UJEH, NPEIaraTh OPUTMHAIBHBIE TOX0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33]1a4H, IOMYCKAIOIINE alIbTEPHATUBHBIEC PEIICHHUA.

Pab6ora ¢ undopmaumeii:

BJI/ICTh HABBIKAMHU TONy4YeHUs WHPopManuu (U3HUECKOrO COJEp KaHMS
U3 HCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIHHO OCYIIECTBIATH IOUCK,
aHaIM3, CHCTEMATHU3AaIlMI0 M MHTEPHPETAMI0 MHPOPMALUU PA3ITUYHBIX
BUJIOB ¥ (JOPM TIPEICTABICHHUS,

OIICHMBATh JOCTOBEPHOCTH HH(OpMAIHH;

UCIIONIb30BaTh CpPEeACTBA HMH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJOTUA B  PEIICHUWH KOTHUTWUBHBIX, KOMMYHHKATUBHBIX U
OpraHW3allMOHHBIX 3ajlad C CcoOJo/IeHneM TpeOOBaHUN HPTrOHOMHUKH,
TEXHUKA O€30MMaCHOCTH, THUTHEHBI, PECypCOCOEpEKEHHUs, MPABOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MYECKOTO COJEPKAHMUS B PA3NHYHBIX (popmaTax ¢
ya€TOM Ha3HadeHUs WHPOPMAIMA U IICJICBOM ayJWTOPHUH, BHIOHWpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3AIINN.

KOMMyHI/lKaTI/IBHLIe YHHUBEPCAJIBbHBIC y‘leﬁHble HeﬁCTBHH:



OCYLIECTBJISITh OOIEHHE Ha Yypokax (U3MKKM M BO BHEYPOUHOH
NeSITENIbHOCTH;

pacno3HaBaTh NPEANOCBUIKM KOH(IMKTHBIX CHUTyallMi M CMAr4arhb
KOH()JIUKTHI,

pPa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHUS C MCIOIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh M UCIOJIb30BaTh  NPEUMMYIIECTBa  KOMAaHIHOM U
UHAUBUAYAIBHON paboThI;

BbIOMpATh TEMATHUKYy U METOJIbl COBMECTHBIX JEHCTBUU C Yy4ETOM OOLIUX
UHTEPECOB U BO3MOXKHOCTEH Ka)/I0Tr0 WieHa KOJIJIEKTUBA;

OpUHUMATh IIeJIW COBMECTHOM JESTENbHOCTH, OpPraHU30BbIBATH U
KOOPJUHUPOBATH JIEUCTBUS 1O €€ JOCTUKEHHUIO: COCTAaBISATh IUIaH
NEUCTBUH, pacnpelesiTh POJU ¢ YYETOM MHEHUN YYaCTHUKOB, 00CYXAATh
PE3yNbTaThl COBMECTHOM pabOThI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJla M KAXKIOTO y4aCTHHKA KOMaH[bl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npenjaratb HOBBIE MPOEKTHI, OLIEHUBATh HJEU C TO3UIMH HOBH3HBI,
OpPUTHMHAIBHOCTH, TIPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATETMUYECKOE IIOBEJEHUE B PAa3IMUHBIX
CUTyallUsiX,  MpOSBIATH  TBOPYECTBO U BOOOpakeHHE,  OBITh
MHUIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YieOHbIe 1eiiCTBUSA
Camoopranu3anus:

CaMOCTOSITEJIbHO  OCYLIECTBIJISITh  [TO3HABATEIBHYIO JEATEIBHOCTh B
obrmacth (GU3NKA MU aCTPOHOMHUHM, BBISBIATH NPOOJEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3aaUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IUIAH PEIICHUSI PACUETHBIX M KAaYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUSI MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIIHUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacmmpsiTh ~ paMKd ~ ydeOHOro TpeaMeTra Ha  OCHOBE  JIMYHBIX
MPENOYTCHUN;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTUPOBAaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATH TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JIPYAUIMH B 00JacTH
(GU3UKHN, TOCTOSTHHO TOBHINIATH CBOW 0OpA30BaTENbHBIM W KYJIbTYpPHBIN
YPOBEHb.

CﬁMOKOHTpOJIL, 3MOIII/IOHaJILHblﬁ HHTCJIJICKT.



JlaBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTb KOPPEKTUBBI B JE€ATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;

BJIAJ€Th HABBIKAMU T[IO3HABAaTENbHOW peduieKCuM KakK OCO3HaHUs
COBEPIIAEMBIX JIEHUCTBUM U MBICIUTEIBHBIX MIPOLECCOB, UX PE3YIbTATOB U
OCHOBaHMU;

UCIIOJIB30BaTh MPUEMBI pedJIeKCUU Il OLEHKH CHUTyalluH, BbIOOpa
BEPHOTO PEIICHUS,

YMETh OLICHMBATh PUCKM U CBOEBPEMEHHO NPUHUMATh PELICHUSA MO HX
CHIDKCHHUIO,

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JICSITCIIbHOCTH,

NpUHUMAThH ce0s, TOHUMAasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHAIU3E€ PE3YJIbTATOB
JICSITCIIbHOCTH,

PU3HABATh CBOE MIPaBO U MPABO JIPYTUX HA OIIHUOKH.

B mpouecce AOCTHXKEHUS! JIMYHOCTHBIX PE3YJNHTATOB OCBOCHHS MPOTPaMMBI IO
¢u3uke UId  ypOBHS CpeaHEro oOmiero o0pa3oBaHUS Yy OOy4aroIIMXCs

COBEPIIICHCTBYETCS AMOITMOHAIIBHBIN HUHTEJUICKT, MpeAroararoni
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHMA, BKJIFOYAIOIIETO  CIIOCOOHOCTH ~ TMOHUMAaTh  CBOE

HMOIIMOHATILHOE COCTOSIHUE, BUJIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOU
AMOITMOHAILHOM c(ephl, OBITh YBEPEHHBIM B CeO€;

CaMOpETyJTUPOBAHMS, BKIIOYAIOLIETO0 CAMOKOHTPOJIb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTHh AJanTHPOBATHCS K
HMOIIMOHATBFHBIM W3MEHEHHUSIM U MPOSBISATH TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTpEMIICHUE K IOCTHXKEHHIO 1IEeTH
U YCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBAThH, UCXOMIS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIOMIEH CIMOCOOHOCTh TMOHUMATh SMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro IMpPH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMAJIHBIX ~ HAaBBIKOB, BKJIIOYAIONIUX  CIIOCOOHOCTh  BBICTPAWBATH
OTHONICHUS C APYTHMH JIOJbMHU, 3a00THTHCS, TPOSBIATH WHTEpPEC U
paspemniaTh KOH(JIUKTHI.

INPEAMETHBIE PE3VYJIbTATDI



K koniy oOyuenuss B 10 knacce mpenMeTHbIE pPe3ysibTaThl Ha YriayOJE€HHOM
YPOBHE JOJKHBI OTPaXaThb CPOPMUPOBAHHOCTh Y OOYHAIOUTUXCS YMEHUM:

MOHUMATh POJib  (U3UKU B  SKOHOMHYECKOH, TEXHOJOTHYECKOM,
HKOJIOTHYECKOM, COIMAIbHOM M ATUYECKOM cdepax NedaTeIbHOCTH
YeJIoBeKa, POJb U MECTO (PU3UKU B COBPEMEHHOMN HAay4YHOM KapTHHE MUpa,
3HAYEHUE OIHUCATEIbHON, CUCTEMATU3UPYIOUIEH, OOBSICHUTENBHOU U
OPOTHOCTUYECKOW  (GYHKIMN  QU3MUECKOM TEeOpuM —  MEXaHHKH,
MOJICKYJISIDHOM (PU3BMKUA U TEPMOJAUHAMUKHU, POJIb (PU3HUECKON TEOpUH B
dbopMupoBaHUU MPEACTABICHUN 0 PU3NUECKON KapTUHE MUDPA;

paznuyath YCIOBUS NPUMEHUMOCTH Mojeneld (Qu3nueckux Tel W
OpoLeccoB (SIBIEHUM): WHEpLHAIbHAs CcUCTeMa OTCcuYéTa, aOCOJIIOTHO
TBEPIOE TENO, MaTepualbHAas TOUYKA, PABHOYCKOPEHHOE JIBUKCHHUE,
CBOOOJIHOE majeHue, al0CcoNoTHO ynpyras jaedopmaius, abCOTOTHO
yIpyroe u abCOMIOTHO HEYNIPYToe CTOJKHOBEHUS, MOJICIIN ra3a, KUIKOCTH
U TBEPJOTO (KPUCTATUTMYECKOI0) TeJla, UAcalbHBIN Ta3, TOUYCYHBIN 3apsij,
OJTHOPOJIHOE 3JIEKTPUUECKOE MOJIE;

pa3nmuyath yCJIOBHS (TpaHUIBI, O0JACTH) MNPUMEHUMOCTH (HU3UIECKHUX
3aKOHOB, IMOHUMAaTh BCEOOIMM XxapakTep (GyHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBACHATH MEXAHHYECKHE IMPOIECChl M SIBJICHUS,
UCIIOJIb3YSl OCHOBHBIE MOJ0KEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOr0 JBIKEHHS, (OPMYJIbl KUHEMATHKHA PaBHOYCKOPEHHOTO
IBUKEHUS, TIpeoOpa3oBaHusi [anmumiess Ajis CKOPOCTH U TepeMelieHus,
3akOHbl HprOTOHA, TIpUHUOMN  OTHOCUTENBHOCTH [amuiies, 3akoH
BCEMHUPHOT'O TATOTEHUS, 3aKOHBI COXPAHEHUSI UMITYJIbCa U MEXaHHYECKOM
SHEPTUH, CBSI3b PA0OTHI CUJIBI C M3MEHEHHEM MEXaHMYECKOW JHEpruu,
YyCIOBUSl paBHOBECUs TBEPAOTO Tejd), NPHU HATOM HCMOJIb30BaTh
MaTeMaTH4YeCKOe BBIPA)KCHUE 3aKOHOB, YKa3bIBaTh YCIIOBHS
NIPUMEHUMOCTH (PU3MUECKHUX 3aKOHOB: TIpeoOpa3zoBanuii ["anues, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS UMILyJbCca W
MEXaHMYECKOW SHEPTUH, 3aKOHA BCEMUPHOIO TSATOTEHUS;

AHAM3UPOBATh M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONB3YS
ocHoBHble monoxkeHns MKT u 3akoHBl MONEKYyIsIpHOW (UBUKKA W
TEPMOJAMHAMUKHU (CBSI3b JIABJIEHUS MAECATBHOTO Ta3a Cco CpeaHei
KMHETUYECKOM SHEPrueu TEIUIOBOrO ABHXKEHUS M KOHILIEHTpPAUHUEH €ro
MOJIEKYJ, CBSI3b TEMIEpPATypbl BEIIECTBA CO CPEIHENM KHHETUYECKOU
SHEPrUeu TEMIOBOIO JBMKEHUS €TI0 YacTHL, CBSI3b JABJICHHS WICAIBHOTO
raza C KOHIEHTpaMEW MOJIEKYJ M €ro TeMIEepaTypoul, ypaBHEHHE
MenpaeneeBa—Kianeiipona, TMEpBbIM 3aKOH TEPMOJAWMHAMHUKH, 3aKOH



COXpPaHEHHMS HPHEPIHHM B TEIJIOBBIX MPOIECCaX), IPU ITOM HUCIOIb30BaTh
MaTeEMaTH4ECKOE BBIPA)KEHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUs1 MeHeneeBa—Knaneipona;

aQHAJU3UPOBATh U OOBACHATH DJEKTPUUECKUE SBICHUS, HCIOIb3Ys
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI AJIEKTPOJUHAMUKHU (3aKOH COXpPaHCHUS
AIEKTPUYECKOTO 3apsija, 3aKOH KynoHna, MOTEHIIMAJIBbHOCTD
AJIEKTPOCTATUYECKOTO TMOJI, MNPUHUMI CYHNEPIO3ZULIUN IJIEKTPUUECKUX
MOJIEH, MPHU ATOM YKasbiBas yCJIOBUA NMPUMEHUMOCTH 3akoHa Kyiona, a
TaKX€ MPAKTUUYECKH BaXKHbIE COOTHOIICHUS: 3aKOHbI OMa sl ydacTka
Henu W JJid 3aMKHYTOM JJIEKTpUYECKOW I1enu, 3akoH Jlxoynsa—Jlenua,
npaswia Kupxroda, 3akonsl dapajes 11s 37€KTPOIU3a);

OMUCHIBATh (DU3NUECKUE TPOIECChl M SIBJICHUS, HMCIOJb3ysl BEITWYUHBI:
NepeMENIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€JIa U CUCTEMBI TE€Jl, CUIIA,
MOMEHT CHWJIbI, JaBJI€HUE, TMOTCHIMAJIbHAsl DSHEPrUsi, KUHETUYECKas
JHEPrusi, MEeXaHW4yecKash SHeprusi, padoTa CHUJIbI, IIEHTPOCTPEMHUTEIHHOEC
YCKOPEHHME, CHJIa TSIKECTH, CHJIa YNPYroCTHU, CUja TPEHHS, MOIIHOCTD,
SHEPrusl B3aUMOJCHCTBUA Tena C 3eMiéld BOIM3M €€ TOBEPXHOCTH,
SHEprus ynpyrol gedopmManud TMPYKUHBI, KOJIUYECTBO TEIIOTHI,
aOCoJIIOTHasl TeMmreparypa Tejia, padoTa B TEPMOJIUHAMHUKE, BHYTPECHHSS
SHEPrus WJCAIBHOTO OJHOATOMHOTO rasza, paboTa HJealbHOTO Tasa,
OTHOCHUTEJIbHAasi BIAXHOCTh Bo3ayxa, KIIJI wuaeanpHOro TEMIOBOIO
JIBUTATEJS; DJIEKTPUUECKOE T0JIe, HAMPSHKEHHOCTh AJIEKTPUUYECKOTO MO,
HanpsHKEHHOCTh TOJISE TOUEYHOrO 3apsija WIM 3apsiKeHHOTO IIapa B
BaKyyM€ W B JUDJCKTPUKE, MOTEHIMAT 3JIEKTPOCTATHYECKOrO IO,
pPa3HOCTh  MOTEHIIMAJIOB,  DJJICKTPOABMIKYIAsl  CUJa, CHJIa  TOKa,
HanpspKEHHWE, MOIIHOCTh TOKA, JJIEKTpUUECKass €EMKOCTh IIOCKOIO
KOHJICHCATOpa, COMPOTHUBIICHHE Yy4yacTKa ILIENU C IOCJIEA0BATEIbHBIM U
napasjieabHbIM COCTUHEHUEM PE3UCTOPOB, SHEPIHUs JIECKTPUUYECKOTO MOJIS
KOHJICHCATOpa;

OOBSCHATH  OCOOCHHOCTM  TPOTEKAaHUS  (PUBWYECKUX  SBICHUM:
MEXaHMYECKOE JIBMIKCHHE, TEIUIOBOE JBH)KCHUE YaCTULl BEUIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBHKeHHE, nu(dy3us, ucrnapeHue,
KUIIEHUE U KOHJICHCALUs], IUIABJIEHNE U KPUCTAIIM3ALNsl, HAIPABICHHOCTh
TEIUIONEPEIaut, JICKTPU3alUs TEJl, SKBUNOTECHUNAIBHOCTh ITOBEPXHOCTH
3apsKEHHOT' O MMPOBOJIHUKA;

IPOBOJNTH UCCIEAOBAHNE 3aBUCUMOCTH OJTHOW (PU3NUYECKON BEIIMYUHBI OT
OpYyrol €  HCIOJIb30BAHWMEM  MPSMBIX  M3MEPEHHM, NpPU  OTOM
KOHCTPYUPOBAaTh YCTAHOBKY, (UKCUPOBATh PE3YJbTAThl MOJIYYEHHOU
3aBUCUMOCTH (PU3UYECKUX BEJIMYUH B BHUAE TIpaduUKoB C Y4YETOM



a0COJIOTHBIX TIOTPEITHOCTEH U3MEPEHUH, JIENaTh BHIBOJIBI IO PE3yJbTaTaM
WCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBIC H3MEPECHHUS (DU3UYSCKUX BEIWYUH, TPU ITOM
BBIOMpATh ONTHMAJBHBIA METOJ] M3MEPEHHS, OIEHUBATh aOCOIOTHBIC U
OTHOCHUTEJIbHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJUTE OIBITHI IO MPOBEPKE MPEIIOKECHHOW TUITOTE3bI: TUIAHUPOBATh
AKCIIEPUMEHT, COOMPATh PKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAITU3UPOBATH
MIOJIYYCHHBIE PE3YJIbTaThl W JCNaTh BBIBOJ O CTaTyce MPEIIOKCHHOU
TUTIOTE3bI;

coOroIaTh MpaBmiia OE30MacHOTO TPyAa MPH MPOBEICHUN UCCIICOBAHUNA
B paMKax y4eOHOro DOKCIIEPUMEHTA, TPAKTHKymMa ©  y4eOHO-
UCCIICIOBATEILCKOH W TPOCKTHOW JIEATCILHOCTH C HCIOJb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYI0BaAHMS;

pemiath pacy€THBIC 3aJadyd C SBHO 3aJ]aHHONM M HESIBHO 3aJIaHHOH
(¢u3HUecKol MOJIeNIbI0: Ha OCHOBAaHWM aHaKM3a YCJIOBHS OOOCHOBHIBATH
BbIOOp (u3nMueckoil MojaenH, OTBeHaromed TpeOOBAHUSIM 3aJaud,
NPUMEHATh  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH W  IIOCTYJIAThI
(GU3HUECKHX TCOPUH TIPHU HCIOJIB30BAaHUU MaTEMaTHYECKUX METOJ/I0B
pelIeHus 3a/1a4, MPOBOJUThH PACUE€Thl HA OCHOBAHUU UMEIOLIUXCS JTAHHBIX,
aHAIM3UPOBATH PE3YNbTaThl M KOPPEKTUPOBATH METOJbI PEIICHHS C
y4€TOM TIOJTYUYEHHBIX Pe3YyIbTaTOB;

pemiath KadyecTBEHHBIE 3aJaud, TpeOyroliue MpUMEHEHUs 3HaHUM U3
pa3HBIX pa3[eioB Kypca (GU3MKH, a TaKKe UHTETpallui 3HAaHUN U3 APYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAUBATh JIOTMUECKYIO
IIEMOYKY PacCy>KIEHUMN C OMOPOI Ha M3yUYEeHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH
U (U3NYECKUEC SBIICHHUS;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHMUS IS OOBSICHEHUS OCHOBHBIX
PUHIIMIIOB paOOThl U3MEPUTENBHBIX TPUOOPOB, TEXHUYECKUX YCTPONUCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

NPUBOJIUTH TPUMEPHI BKJIAJa POCCUUCKUX € 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKU, B OOBSCHEHHE IMPOIIECCOB OKPYKAIOIIETO
MUPa, B pa3BUTHE TEXHUKHU M TEXHOJIOTHIA;

aHAM3UPOBATH M OICHUBATH MOCEACTBUS OBITOBOM U MPOU3BOICTBEHHON
JESTETHPHOCTH YEJIOBEKA, CBS3aHHOW C (PU3WYECKUMH TMPOIECCAMHU, C
MO3UIUH AKOJOTHIECKON O€30MaCHOCTH, MPEICTABICHUIN O PaIlMOHATHEHOM
IPUPOJIOTIOIH30BAHNH, a TAaK)KE Pa3yMHOM HCIOJIb30BAaHUM JTOCTHIKEHUN
HAyKd W TEXHOJOTHH i JATbHEHUIIETO pPa3BUTHS YEIOBEYECKOTO
o011ecTBa;



MPUMEHATh pa3inyHble CrOcoObl pabdoThl ¢ MH(poOpManued (HU3UIECKOro
ColepKaHUsI C UCIOJIb30BAHMEM COBPEMEHHBIX HH(OPMAIIMOHHBIX
TEXHOJOTUH, IPH 3TOM HCHOJIB30BATH COBPEMEHHBbIE HH()OPMALMOHHBIE
TEXHOJOTUU JJI TOUCKA, NEpepadOTKU M MpeAbsIBICHUS Y4YeOHOU U
HAYYHO-TIOMYJISIPHON MH(GOPMALIMK, CTPYKTYPUPOBAHUSL U UHTEPIPETAILIUU
uH(bOpMaLMK, TOJYYSHHOW U3 PA3NIUYHBIX HCTOYHHUKOB, KPUTUYECKH
aHANIM3UPOBATH  MOJIy4yaeMmMylo  HH(OpManuo U OUEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaIKM3a UCTOYHUKA UH(POpMALIUU;

POSIBIIATH OpraHu3alMOHHbIE U M03HABATEIIbHBIC yYMEHUS
CaMOCTOSATEILHOTO ~ NPUOOPETeHHs  HOBBIX 3HAHUW B Ipolecce
BBITMIOJTHEHUS TPOCKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPa3IUYHbIX COLMAIIBHBIX POJEH,
IUTAHUPOBATH PA0OTy TPYIIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJApTHBIX CUTyallUsAX, aJ€KBATHO OIICHMBATh BKJIAJ KAXKIOTO W3
YYaCTHUKOB I'PYTIIBI B PEIICHHE pacCMaTpUBaeMOM IPOOIEMBbI;

NPOSIBIIATh MOTHBALIMIO K Oynylie nmpodeccuoHalbHON AESITeIbHOCTH 110
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPHIIS.

K xonny oOyuenust B 11 knacce mpenMeTHblE pe3yJbTaThl Ha YIIIyOJIEHHOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUM:

NOHUMATh pOdb (GU3UKK B OKOHOMHYECKOW, TEXHOJOTHYECKOMH,
COLIMAJILHOM M 3TUYECKON cepax NesTeIbHOCTH YeIOBEKa, POJb U MECTO
bU3UKM B COBPEMCHHOW HAy4YHOW KapTHUHE MHpa, POJb aCTPOHOMHUHU B
MPAKTUYECKON  JIESATEIILHOCTH YEJOBEKA W  JAJbHEHIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTUHU, 3HAYEHHUE OIMHCATEIBHOM, CHCTEMATU3HPYIOIIECH,
OOBSICHUTEILHON W TMPOTHOCTHYECKON (YHKIUK (uznueckoil Tteopum —
ANEKTPOJANHAMUKY, CIELHAIBHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
busuku, pons usmveckoil Teopun B GOPMHUPOBAHUU TMPEICTABICHUN O
dusznueckor KapTUHE MHpaA, MECTO (U3UUYECKON KapTHUHBI MHUpaA B OOIIEM
PSly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEACTABICHUN O IPUPOJE;
paznuyaTh YCJIOBHS TNPUMEHHUMOCTH Mofele (u3ndeckux Ten u
IPOLIECCOB  (ABJICHUM): OJHOPOJHOE DJIIEKTPUYECKOE U OJHOPOIHOE
MarHUTHOE TIOJIsl, TAPMOHUYECKUE KOJIEOAHUs, MAaTEMAaTHICCKUN MasSTHUK,
UJCAIbHBIN TPYXUHHBIM MASTHUK, TAPMOHUYECKUE BOJIHBI, WCAIBHBIN
Kosie0aTebHBIN KOHTYp, TOHKAS JIMH3a, MOJICNIe aToMa, aTOMHOTO Sipa U
KBAaHTOBOM MOJIC/IN CBETA;

pas3iuyath yCJIOBHUS (TpaHUlbl, 00JacTH) MNPUMEHUMOCTH (PU3UUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHIAMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBSICHATH SJEKTPOMArHUTHBIE MPOLECCHl U SIBICHMUS,
UCIIOJIb3Ysl OCHOBHBIE TIOJOXEHUS M 3aKOHBl JJIEKTPOAUHAMUKH U
CHEUUalbHOW  TEOPUM  OTHOCUTENIBHOCTH  (3aKOH  COXpPaHEHHUS
ANEKTPUYECKOro  3apsiaa, cuina Awmmepa, cuna JlopeHua, 3akoH
DNEKTPOMAarHUTHOM  uHAYKUMH, TmpaBwio Jlenma, cBa3p  OJIC
CAaMOMHAYKIIMM B DJIEMEHTE DJJEKTPUYECKOM LEMU CO CKOPOCTHIO
U3MEHEHMs] ~ CWJIbl  TOKa,  MOCTYyJaThl  CHEHHAJIbHOW  TEOpUH
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIM3UPOBATH U OOBACHITH KBAHTOBBIEC MPOLECCHI U SBJICHUS, UCTIOIb3YS
NOJIO)KEHUsSI ~ KBaHTOBOM  (u3uku  (ypaBHeHHME  ODWHIITEHHaA I
dororddexra, mnepBbli U BTOpod moctynarsl bopa, nOpUHIMN
COOTHOILIEHUS HeomnpenenéHHocteil ['elizeHOepra, 3aKOHBI COXpaHEHUs
3apsAJI0BOTO M MAacCOBOTO YMCEN M HDHEPTUU B SIACPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONMKCHIBATh (DU3UYECKUE TPOLECCHl W SBJICHUS, HCIOJIb3Yys BEIUYHHDI:
HANPsDKEHHOCTD AJEKTPUYECKOTO MOJIsA, MOTEHIMAN 3JIEKTPOCTATUYECKOTO
MOJIsl, PA3HOCTh TMOTEHIMAIOB, DSJIEKTPOABMKYIAS CHJIA, HHIYyKUIHUS
MarHUTHOTO TIOJII, MarHUTHBIA TMOTOK, cujia Ammepa, WHAYKTUBHOCTb,
AJIEKTPOJIBWKYIAsl CHJIAa CAMOMHAYKLMH, SHEPrUs MArHUTHOTO IOJIs
IPOBOJHUKA C TOKOM, PEISITUBUCTCKUI MMIYJIbC, IIOJIHAs HHEPrus,
SHEpPrusi MOKOsI CBOOOJHOM 4YacTHULIBI, SHEPrUsi U MMIYJIbC (POTOHA,
MacCOBO€ YMCJIO U 3apsizl Apa, SHEPT Ul CBSI3U SAPa;

OOBSICHATHL  OCOOEGHHOCTM  NpPOTEKaHUs  (QU3MUECKUX  SIBICHUI:
AJIEKTPOMArHUTHAsI MHAYKLUS, CAMOMHYKIIUS, PE30HAHC, HHTEp(DEpEHIIHS
BOJIH, Ju(pakuus, [AUCIEpCHs, I[OJHOE BHYTPEHHEE OTpaXKeHHE,
dotoanekTpuueckuii 3pdext (dbotodddexr), ampbha- u OeTa-pacmaabl
a1ep, raMMa-usiydyeHue sjep, (pu3nuecKue MNPUHIUIBI CHEKTPaJIbHOTO
aHanu3a u paboThI Jlazepa;

ONpENENATh HaIpaBiI€HUE WHIAYKLIWW MAarHUTHOTO IIOJS MPOBOJHHKA C
TOKOM, cuiibl Amrnepa u cuisl JlopeHna;

CTPOUTH U300pakeHUE, CO3aBaeMOe IJIOCKUM 3€pKajioM, TOHKOW JIMH30M,
U PACCUUTHIBATH €70 XaPAKTEPUCTUKH;

OPUMEHATh OCHOBOIIOJIATalOIIAE ACTPOHOMHMUYECKHE MOHSATHS, TEOPUU M
3aKOHBI JJII aHauu3a U OOBSICHEHHA (U3NYECKUX TMPOIIECCOB,
OPOUCXOJAIIMX B 3BE34aX, B 3BE3NHBIX CHCTEMAax, B MEXKIaJaKTUYECKON
cpesie; NBUKEHHS HeOECHBIX TeJl, DBOJIIOIINM 3BE31 M BeeneHHo;
IPOBOJIUTh HCCJIEOBAaHUE 3aBHUCUMOCTEH (U3MYECKUX BEIMYUH C
HCIIOJIb30BAaHUEM NPSIMBIX HW3MEpPEHUH, NpPU 3TOM KOHCTPYUPOBATH
YCTAaHOBKY, (DUKCHUpPOBaTh pe3yibTaTbl IOJYYEHHOH 3aBUCUMOCTH



(¢u3nyeckux BENMYMH B BHAE TIpaduKoB C Y4ETOM aOCONIOTHBIX
MOTPEITHOCTe  M3MEpPEHUH, JenaTb  BBIBOABI 1O  pe3yibTaTaMm
WCCIICIOBAHUS;

MPOBOAUTHh KOCBEHHBIE HM3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ W3MEPEHHsI, OIICHWBAaTh a0COIIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
MPOBOJIUTH OTBITHI 1O MPOBEPKE MPEII0KEHHON THIOTE3bI: TNIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBFHYIO YCTAaHOBKY, aHATU3UPOBAThH
NOJyYeHHBIE PE3yabTaThl W JeNaTh BBIBOJ O CTaTyce MPEATIOKEHHOM
THITOTE3BI;

OTHCHIBATh METO/IbI TOyUEHHUST HAYYHBIX aCTPOHOMUYECKUX 3HAHU;
coOroIaTh MpaBmiia OE30MacHOTO TPyAa MPH MPOBEICHUN UCCIICTOBAHUNA
B pamMKax yd4eOHOro OJKCIEpHMEHTa, TMpaKkTUKymMa U  y4eOHO-
WCCIIEJIOBATEIILCKOM M TPOEKTHON JEATeTbHOCTH C HCIOJIb30BaHHEM
U3MEPUTEIBHBIX YCTPOICTB U J1a0OPATOPHOTO 00OPYI0BaAHMS;

pemats pacu€THbIe 3aJadd C SIBHO 3aJaHHOW H HESBHO 3aJ[aHHOU
¢u3ndeckoid MOJENBI0: Ha OCHOBAaHWW aHANIM3a YCJIOBUS BBIOMpATh
¢u3ndecKkue MOJENH, OTBEYAIOIINE TPEOOBAHUAM 3aJa4H, TPUMEHSTH
(opMysbl, 3aKOHBI, 3aKOHOMEPHOCTH M TMOCTYJaThl (PU3UUECKUX TEOpUil
OpY  MCIOJIB30BAHUM MAaT€MaTHYECKMX METOJOB peUIeHHs 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHMM MMEIOIIUXCS JaHHBIX, aHAIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METOMABI PEIICHUS C YYETOM IOIYYEHHBIX
pEe3yJIbTATOB;

peliaTte KayeCTBEHHbIE 3a/Jauyd, TpeOylollue NPUMEHEHMsI 3HAHUHA U3
pa3HBIX pa3leloB Kypca (pU3UKHU, a TAaKKE MHTErpalii 3HAHUW U3 JAPYrux
IPEIMETOB E€CTECTBEHHO-HAYYHOIO0 IMKJIA: BBICTPAWBATH JIOTMUYECKYIO
LIEMOYKY PacCyXACHUN ¢ OIOPON Ha U3YUEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH
U (hU3NYECKUEC SBIICHHUS;

UCMOJb30BaTh TEOPETUUYECKHE 3HAHMS M OOBICHEHHS OCHOBHBIX
HOPUHIUIIOB pabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPONUCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

OPUBOAMTH TPUMEPHI BKJIaJa POCCHUMCKUX U 3apyOekKHBIX YUYEHBIX-
($U3MKOB B pa3BUTHE HAayKH, B OOBICHEHHE IPOLIECCOB OKPY)KAIOIIETO
MUpAa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHI;

aHaJIM3UPOBATh M OLIEHWBATH MOCIEACTBUS OBITOBON M MPOU3BOACTBEHHON
JESTebHOCTH YeNIOBeKa, CBS3aHHOM ¢ (PU3MUECKHMMH MpolLeccaMu, C
MO3HUIMNA SKOJIOTHUECKON 0€30MacHOCTH, MPEACTaBICHUI O palliOHATBHOM
MPUPOJIOTIONB30BAHUH, A TAKXKE Pa3yMHOM HCIOJIB30BAaHUHM JOCTHKCHHIM



HAYKA W TEXHOJOIMUA Ui JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOTO
o0111ecTBa;

MPUMEHSATh pa3MyHble cocoObl padoThl ¢ MH(popManuen (puzndecKoro
COJICp>KaHMsI C KCIOJb30BAaHUEM COBPEMEHHBIX HWH(OPMAIIMOHHBIX
TEXHOJIOTUH, TIPU ITOM HCIOJIb30BaTh COBPEMEHHBbIE WH(OPMALOHHbBIC
TEXHOJIOTUU JUIsl TIOMCKAa, MepepadOTKu W TPEeAbSIBICHUS Y4YEOHOU u
HAYyYHO-TIOMYJISIPHOW MHGPOPMAIIUU, CTPYKTYPUPOBAHUS U MHTEPIPETAIIUN
uHopMaluK, TMOJIYYCHHOM W3 Pa3IMYHBIX HCTOYHHKOB, KPUTHUUECKU
aHAJTM3UPOBaTh  MOJy4aeMyk  WHOpMAlNMO W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

MIPOSIBIISTh OpraHU3aIMOHHbIE u IMO3HaBaTEJILHBIE yYMEHUSI
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsT  HOBBIX 3HAHUW B TIpoliecce
BBITIOJIHEHUS POCKTHBIX U y4eOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIIIE C HCIOJHEHHEM Pa3JIMYHBIX COIMATIBHBIX POJICH,
IJIAHUPOBATh PaOOTY TPYIIIBI, PAIMOHATBLHO PACIPEACIISITh JACATEILHOCTh
B HECTAHJAPTHBIX CUTYyallUsSX, aJICKBATHO OIEHMBATh BKJAJ KaXKJOTO W3
YYaCTHUKOB IPYMIBI B PEIICHUE pacCMaTpUBAEMOM TPOOIIEMBI;

IPOSIBJISATh MOTUBAIMIO K Oyaymield mpoecCHOHATbHON JAeATeTbHOCTH 110
CIIEUATIBHOCTAM (hU3UKO-TEXHUUYECKOTO TTPOQHIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIIACC
KosmmuecTBo yacos
Ne HanmeHoBaHMe pa3/ie/10B H TeM
KoHnTtpoabHbie
n/n NMPOrpaMMbI Bcero
padoTsl

Pa3zaen 1. HAYYHBIA METO/ ITO3HAHUSI ITIPUPO/IbI
11 HayuHnslil MeTO1 TO3HAHUS IPAPOIBI 6

Hroro mo pazneny 6

Pa3znen 2. MEXAHUKA
2.1 Kunematnka 10 1
2.2 JnHamuka 10
2.3 Craruka TBEpIOTO TeNa 5
24 3aKOHBI COXpPAaHECHHS B MEXaHUKE 10

Hroro mo pazneny 35

Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOAUHAMUKA
3.1 OCHOBBI MOJIEKYISIPHOKHHETUYECKOM TEOPHH 15 1
3.2 Tepmonnaamuka. TennoBble MallIiHbI 20
33 ArperarHble COCTOsIHUSA BellecTBa. Pa3oBbie 1 1

TIePEXO0/IbI
Hroro no pazneny 49

Pazgen 4. QJIEKTPOAUHAMMUKA
4.1 DNEKTPUUECKOE T10JIE 24

4.2 I1oCTOSHHBIN TEKTPUUECKHUI TOK 24

IIpakTHuyeckue
padoThI

DJIeKTPOHHbIE
(uudgpossbie)
oOpa3oBare/ibHbIE

pecypcsl



4.3 Toxu B pa3iauyuHBIX cpeaax
Hroro no pazaeny

Pasnen 5. PUSHUECKHUIN MPAKTUKYM

5.1 Pu3n4eCKU NPAKTUKYM
Hroro no pazaeny

PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

54

16
16
10
170

16

16



11 KJIACC

KosmyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TeM upposbie
Ne n/m P Konrpoasubie  IIpakrnueckue (1ucpp )
NMPOrpaMMbI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. QJJIEKTPOAUHAMHUKA
11 MaruauTHO€ nojue 14
12 DNeKTpOMarHUTHAs MHAYKIIUS 13 1
Hroro mo pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexannueckue KojaeOaHus 10
2.2 DNIeKTPOMarHuTHBIE KOJICOaHUS 15
93 MexaHUYecKHe U AIEKTPOMarHuTHbIE 10 1
BOJIHBI
2.4 Ontuka 25 1
Hroro no pazneny 60

Paznea 3. OCHOBBbBI CHEI.IHAJILHOﬁ TEOPUU OTHOCUTEJILHOCTU
3.1 OcHoBrl CTO 5 1

Wroro no pazneny 5

Pazgen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOJIHOBOM yanu3m 15
4.2 ®dusznka aroma 5
43 du3MKa aTOMHOTO s1/Ipa ¥ SJIEMEHTAPHbIX 5

YaCTHII



Hroro o pazaeny

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

5.1 DeMeHTBl aCTPOHOMHH M aCTPO(YU3NKI
Hroro no pazaeny

Paznen 6. PUSHUECKHAIN MPAKTUKYM

6.1 OuznyecKuil NPaKTUKyM

Hroro no pazaeny

Pa3znea 7. OGOBIIAIOIIEE IOBTOPEHUE
Cucremaru3zanus u 06001IeHNE
MIPEIMETHOTO COJCPKAHUS H OTIBITA
JeSTeTBbHOCTH, IPUOOPETEHHOTO TTPU
n3ydeHuu kypca pusuku 10 — 11 xmaccos

7.1

Hroro no pazaeny
PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I1IO [TIPOTPAMME

25

12
12

16
16

15

15
10
170

16

16






IHOYPOYHOE INTAHUPOBAHHUE

10 KIIACC
KosnyecTBo 4acoB DJIeKTPOHHbIE
Ne Mara uu(ppoBbIe
Tema ypoka Kourpouabubie IIpakrnueckue
n/n Bcero H3y4yeHHs1  oOpa3oBarelibHbIE
padoThI padoThI
pecypchbl
®uszrka — pyHaaMeHTaJIbHas HayKa O 1
pupoJie
Hayunb1ii MeTO1 MO3HAHKS U METOIbI 1
UCCIEeIOBaHUS (PU3NYECKUX SBICHUN
DKCIIEpUMEHT U T€OpHs B MpoIiecce MO3HAHUS
npupoisl. HabmroaeHue u SKCriepuMeHT B 1
buzuke
Crioco0Os1 n3MepeHust PU3NIECKUX BETUIUH 1
AGCOIOTHAS U OTHOCUTEJIbHAS OTPEITHOCTH 1
H3MepeHul PU3NYeCKNX BEITUUHUH
MopenupoBanue B ¢pusuke. Posib u MecTo
¢u3ukn B GOpMHUPOBAHUN COBPEMEHHOM 1
Hay4YHOU KapTUHBI MUPA, B IPAKTUUYECKOI
JEeSITeNIbHOCTH JIFOJIeH
Mexannyeckoe nBuxkenue. Cucrema oTcuera.
OTHOCHUTENHHOCTh MEXAaHUUYECKOTO JIBUKECHHUSL. 1
[Ipsimas 1 oOpaTHas 3a1a4M MEXaHUKU
Panuyc-BekTop MaTepualbHOM TOUKH, €T0
MIPOEKIIMH Ha OCHU KOOpaUHAT. TpaekTropus. 1

[Tepememienue. Ckopocts. Ux mpoekuu Ha
OCH KOOpJMHAT
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11

12

13

14

15

16

17

18

19

PaBHOMEpPHOE NIPAMOIMHENHOE JBUKEHUE.
I'paduueckoe onrcanue paBHOMEPHOTO
MPSIMOJIMHENHOTO JIBUKEHUS

CrnosxeHue nepeMeleHuil 1 CKopocTei.
Pewrenne 3anau

HepaBHomepHoOe nBrkeHue. MruoBeHHas
CKOpOCTh. Yckopenue. [IpamoimHaeitnoe
JBUKEHHE C IOCTOSIHHBIM YCKOPEHUEM

I'padmueckoe onrcanue NpsIMOJIMHEHHOTO
JBUKEHHSI C TOCTOSIHHBIM YCKOPEHUEM

CBoboaHOe majgeHne. Y CKOpeHue CBOOOHOTO
IIaICHU . BaBI/ICI/IMOCTI) KOOp)II/IHaT, CKOpOCTI/I,
YCKOpPEHUS OT BPEMECHH U UX TpapuKu

JIBukeHue Tena, OpoIIeHHOr o MO/ YTIOM K
TOPU30HTY

KpuBonuneiitHoe npuxeHue. [[Brxenue mo
OKPYXHOCTH. YTJIOBasl U INHEWHASI CKOPOCTb.
[Iepuon u wactora. LleHTpocTpemMuTebHOE U
MOJIHOE YCKOPEHUE

KontponbHas padota nmo teme "KunemaTnka"
[TepBriif 3akon HetoToHa. MHepmanbHbie
cucremsl orcuéra. [IpuHuun
OTHOCHUTENBLHOCTH [ "anmuies.
HeunepuuanbHablie cucTeEMBI OTCYETA

Cuna. PaBHozelcTBYOIas cuiia. Bropoit
3akoH Herotona. Macca

B3aumopernictue tein. Tpernii 3akoH
Herorona
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21

22

23

24

25

26

27

28

29

30

31

32

[IpuHnun cynepno3unuu cuil. Penienue 3anaq
Ha MPUMEHEHHE 3aKOHOB HbroTOHA

3aKOH BCEMUPHOTO TATOTEHHUSL.
OKBUBaJIEHTHOCTb I'PaBUTALIMOHHON 1
MHEPTHOM MaccChl

Cuna TSXKeCTH U yCKOpeHHe CBOOOHOTO
najeHus

JIBukeHre HeOECHBIX Te U UX
HCKYCCTBEHHBIX CIyTHUKOB. [lepBas
KOCMMYECKasi CKOpocTh. 3akoHbl Kerepa

Cuna ynpyrocrtu. 3akoH ['yka. Bec Tena
Cuna tpenus. [Ipupoaa v BUIIbI CUIT TPEHUSL.
JIBr>KeHUE B )KMAKOCTH U Ta3e ¢ y4ETOM CHJIbI
COIIPOTHUBIICHUS CPEIIbI

Hasnenue. ['mapocraTuyeckoe AaBiIeHUE.
Cuna Apxumena

AoGcomroTHO TBepaoe Teno. [locTynarensHoe
Y BpalaTeabHOE JBUKEHUE TBEPJOTO Tella
MOMEHT CHJIbl OTHOCHUTEJILHO OCH BpaIIECHUSL.
IInedo cumbl

CrnoxeHue cuJl, MPUIOKEHHBIX K TBEPAOMY
teny. LleHTp TsxecTu Tena. YcioBus
paBHOBECHS TBEPJIOTO Tesa. Bujibl
paBHOBECUS

Pemenue 3amau

KonTposnpHas pabora no teme "J{uHamuka.
Cratuka TBepnoro tena"

I/IMHyJ'ILC MaTepHaHLHOﬁ TOYKH, CUCTCMbI
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34

35

36

37

38

39

40

41

MaTepuaibHbIX TOUeK. LIeHTp Macce cucreMbl
MaTepualbHbIX TOUEK. Teopema 0 JBUKCHUH
LIEHTpa Macc

HNMnynbc cuiibl 1 ”3BMEHEHHE UMITYJIbCA TEIa.
3aKoH COXpaHeHus UMITyJibca. PeakTuBHOE
JBHKEHUE

MoOMEHT uMITyJIbca MaTepruaIbHOM TOUKH.
[IpencraBnenue 0 COXpaHEHUH MOMEHTA
UMITYJIbCa B LIEHTPAIbHBIX MOJISIX

Pemenue 3amau

Pabora cuiel Ha MaJioM ¥ Ha KOHEYHOM
nepeMenieHuu. I padudeckoe mpeIcTaBIcHIe
paboThI CHJIBI. MOIITHOCTD CHITBI

Kunernueckas sneprus. Teopema 00
W3MEHEHUH KMHETUYECKOW SHEPTUU
MaTepHaibHON TOUKU

[ToTeHnManbHbIe M HEMOTEHIIUATIBHBIE CHUJIBL.
[TorennmansHas sueprus. Bropas
KOCMUYeCKasi CKOPOCTb

TpeTLH KOCMHYCCKasA CKOPOCTh. CBs3b
pa6OTI>I HCIIOTCHIHUAJIBHBIX CHII C
H3MEHEHHEM MEXaHHMYSCKOM OHCPI'UH
CHCTEMBI TeJI. 3aKOH COXpaHCHUA
MEXaHHUYECKOM OHEPrun

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.
YpaBHeHue bepHymm nis uaeanbHON
KUIKOCTH

KonTtponpHas pabota no reme "3aKoHbI
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46
47

48

49

50

51

52
53

54

55

COXPAaHEHHUs B MeXaHuke"

Pa3Butune npeacraBiieHui 0 pupoie
ternoTel. OcHoBHBIE nos10keHust MKT.
Huddysus. BpoyHoBckoe ABmKeHHE

CrpoeHue ra3000pa3HbIX, KUJIKHUX H TBEPIBIX
Tell. XapakTep ABUKECHHS U B3aUMOICHCTBUSA
YACTHII BEIIECTBA

Macca u pazMepsl MOJIEKY (aTOMOB).
KommuectBo BemectBa. [locTtossHHAs
ABorajipo

Temnepatypa. Tenmosoe paBHoBecue. [kana
enbcus

Pemrenue 3amau
Wneansuplii ras. 'a3oBble 3aKOHEI

VYpaBaenue MeneneeBa-KnanelpoHa.
Pemrenue 3agau

AOcouroTHas TemmiepaTrypa. 3akoH JlanproHa

I/Isonpoueccm B HACAJIbHOM ra3€ €
IIOCTOSIHHBIM KOJIMYECTBOM BEIIICCTBA

I'padmyeckoe npeacraBiieHne U30MPOIIECCOB:
M30TEpMa, U30X0pa, n306apa

OcnoBnoe ypaBHenne MKT
Pewenue 3anau

CBs3b a0COTIOTHOM TeMIIepaTyphl
TEPMOAMHAMHUYECKON CUCTEMBI CO CpeIHel
KUHETHYECKOM SHEepruei MocTynareIbHOTO
TETJIOBOTO JIBMXKEHUS €€ YacTHIL

0O0001IeHrE U cucTeMaTU3allu 3HAHUN 110
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57

58

59

60

61

62

63

64
65

teme "OcHoBel MKT"

KountponsHas padora o teme "OCHOBBI
MKT"

TepmoauHaMuyeckas cuctema. 3aiaHue
BHEIIHUX ycnoBui s T/l cucreMsl.
Bremnue u BHyTpeHHHUE TapaMeTpBI.
[Tapamerpsl T/] cuctemsel kak cpeaHue
3HA4YEHMsI BEJIMYMH, OITMCHIBAIOIINX €€ Ha
MHKPOCKOIIMYECKOM YPOBHE

HyneBoe Hauano TepMoIuHaMUKH.
CamornpousBoJibHas penakcanus T/l cucteMbl
K TEILUIOBOMY PaBHOBECHIO

Mogenb uieanbHOTo ra3a B TepMOAMHAMUKE.
YcnoBust I(PUMEHUMOCTH 3TON MOJEITH

VYpaBuenue MeneneeBa-Knanelipona u
BBIPAJKEHUE JIJIs1 BHYTPEHHEH YHEPIUU
BeipaskeHue U1 BHyTpEHHEN SHEPTrun
OJIHOATOMHOTO MJICAJIBHOT'O Tasa.
KBazucraTnueckne u HECTaTUUECKUE
IIPOLIECCHI

OneMeHTapHas paboTa B TEpMOIMHAMHUKE.
Beruucnenue pabotsl 1o rpaduky npouecca
Ha pV-auarpamme

Tennonepenaya kak cnocod N3MEHEHUs
BHyTpeHHel sHeprun T/] cucremsl 6e3
COBepILEeHUs pabOThI

KOHBGKL[I/IH, TCIUIOMMPOBOJHOCTD, U3ITYUYCHHUC

KoauuecTBo Temnorel. TennoEMKOCTh Tela.
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VY nenbHas U MOJISIpHAsE TETIIOEMKOCTH
BellleCcTBa. Y AeNIbHAsI TEIJI0Ta CrOpaHus
TOILIMBA

Pacuér xonuuecTBa TEIIIOTHI TPU
Tervionepeaayue

[TonsiTre 06 agnadbatHoM mpouecce. IlepBblit
3aKOH TEPMOIUHAMUKHI

KonunuecTBo TeminoTsl U paboTa Kak Mepbl
W3MEHEHNs BHyTpeHHel sHeprun T[]
CHCTEMBI

BTopoii 3aKk0H TEpMOJTMHAMUKY IS
PaBHOBECHBIX U HEPABHOBECHBIX MPOIIECCOB.
Heo6patumocTh MpUpOIHBIX MPOIIECCOB
[Tpuniumne! aeiictBus TemnoBbix MamuH. KITJ]
MakcumanbHoe 3Hauenune KIIJI. Iukn Kapao
Pemrenue 3amau

DKOJIOTHYECKHUE aCTIEKThHI HCIOIL30BaHM
TEINIOBLIX JBUTaTelel. TemnoBoe
3arpsiI3HEHUE OKPYKAIOUIEH CpeJibl

Pemenue 3agau

O00011eHrEe ¥ CUCTEMATH3aIis 3HAHUH 10
teme "Tepmonrnamuka. TernoBbie MaliuHb"
KonTponsHas paboTa no teme
"TepmoanHamuka. TennoBble MalIHbI"
[TapooOpazoBaHue 1 KOHJCHCAIHS.
Ucnapenue u kunenue. Y ienbpHas TeIIOTa
napooOpa3oBaHUs

HaceimieHHble 1 HeHACBIIIICHHEIE apsbI.
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84

85

86
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KauecTBeHHas 3aBUCUMOCTB IJIOTHOCTH U
JTABJICHUS HACBIILIEHHOTO 1apa OT
TEMIIEPATYPbI, UX HE3aBUCUMOCTb OT 00BbEMaA
HACBIIIEHHOTO Napa. 3aBUCUMOCTb
TEMIIEPATYpPbl KUIIEHUS OT J1aBJICHUS B
KHUJIKOCTH

Bnaxxnocts Bo3ayxa. AGCOIOTHAS U
OTHOCUTCIIbHAsA BJIA)KHOCTH
Pemenue 3amau

Trépnoe Teno. Kpucrannmueckue u

amopdHbIe Tena. AHU30TPOIIHSI CBONCTB
KPHUCTAJIJIOB

[naBnenue u kpuctau3anus. Y aenabHas
TeruioTa riasieHus. Cyonumanus
Hedbopmaruu TBEpIOTO Tena. PacTspkeHue u
cxarue. Caur. Moayne FOnra. IIpenen
ynpyrux nedopmaruii

TermoBoe pacumpeHue KUIKOCTEN 1
TBEPABIX T€J. AHTAPMOHU3M TEIJIOBBIX
KoJieOaHU YacTHUIl BEIIecTBa

[IpeoGpaszoBanue 3Heprun B ha30BbIX
nepexoax

YpaBHEHHE TEIJIOBOTO OajaHca
Pemenue 3agau

HOBerHOCTHOC HaTsHKCHUC. KaHI/IJ'IJ'ISIpHBIe
SABJICHHA. Z[aBJ'ICHI/Ie noa HCKpHBHeHHOﬁ
MOBCPXHOCTBIO ) KUIAKOCTH. dDopMyna Jlamnaca

0O0001IeHrE U cucTeMaTU3allu 3HAHUN 110
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97

98

99

100

Teme "ArperatHble COCTOSIHUS BEIIECTBA.
da3o0BbIe IEPEXOIbI"

KontponbHas pabora o Teme "ArperaTHbie
cocTosiHus BellecTBa. Pa3oBbie epexoibl"”

DneKTpu3alys Tel U e€ MPOsBIICHUS.
DnekTpuyeckuii 3apsia. /[Ba Buaa
NMEKTPUIECKIX 3aps10B. [IpoBoHIKY,
TMDJICKTPUKH U TIOJTYIIPOBOIHHKU

DneMeHTapHBIN 3JIeKTpUUECKUil 3apsl. 3aKOH
COXpaHEHHUs NIEKTPUUECKOT0 3apsizia

B3anmonerictue 3apsanoB. Toueunsie
3apsabl. 3akoH Kymnona

Pemrenue 3amau

Dnektpuyeckoe nosie. Ero neiictBue Ha
ANEKTPUIECCKUE 3aPSI/IbI

Hanpsk€HHOCTD 3JIEKTPUUECKOTO HOJIS.
[TpoOubIii 3apsa. JInHuM HANTPSHKEHHOCTH
anekTpudeckoro nojis. OIHOpoaHOE
ANEKTPUYECKOE TOJIe

IToTeHumanbHOCTh QJICKTPOCTATHYCCKOI'O
noJjisi. Pa3HOCTh MOTEHIIMANIOB U HaIIps’KCHUC

ITorenumanpHas QHCPIruAd 3apsia B
QJICKTPOCTATHUYCCKOM II0JIC. ITotennman
QJICKTPOCTATUUCCKOTO ITOJIsA

CBs13b HAIPSHKEHHOCTH TMOJISI U PA3HOCTHU
MOTEHILUAJIOB JUIS DJIEKTPOCTATUHYECKOTO OIS
[TpuHIUII Cynepro3ulum JIEKTPUIECKUX
noaeu
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112

113

114

115

Pewrenue 3anau
[Tone Toueunoro 3apsna. I[lose paBHOMEpPHO
3apsHKEHHON cephl

[Tone paBHOMEPHO 3apPsKEHHOTO MO 00BEMY
wapa. [lone paBHOMEpPHO 3apsiKEHHOU
OECKOHEYHOM IIIOCKOCTH

[IpoBOTHUKY B 3JIEKTPOCTATHUECKOM IIOJIE.
VYcnosue paBHOBeECHS 3aps10B

211/13J'IGKT1{)I/IKI/I U IMOJIYIPOBOJHUKH B
OJICKTPOCTATUYCCKOM II0JIC

Konnencarop. D1eKTpo€MKOCTh
KOH/IEHCATOPa. DIEKTPOEMKOCTb INIOCKOTO
KOHJIEHCaTOpa

[MapamiensHOe cOeTMHEHNE KOHICHCATOPOB

ITocnemoBaTenbpHOE COETUHEHNE
KOHJICHCATOPOB

DHeprus 3apsHKEHHOTO KOHACHCATopa
Pemrenue 3amau

JIBr>keHue 3apssKeHHOM YacTUIIbI B
OJIHOPOJTHOM JJICKTPUUECKOM I10JIC

Pemenue 3agau

O060011eH1e 1 cucTeMaTU3alus 3HaHUH 1o
Teme "OiekTpudeckoe nose"

KonTponpHas paboTa 1o reme
"Onextpuueckoe nose"”

Cuia toka. [locTossHHBIHM TOK. Y CIIOBUS

CYIICCTBOBAaHHUA ITOCTOAHHOT'O
QJICKTPUYCCKOT'O TOKA
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129
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132

Wcrounnku Toka. Hanpsoxenne u 3/1C

3axon Oma Juid yyacTKa LemnHu.
DNEKTPUUYECKOE COPOTUBIICHUE

3aBUCHUMOCTh COITPOTUBJICHHUA OAHOPOJHOTO
MMPOBOAHHKA OT €ro JJIMHBI U IIOIIaan
MMONIEPCYHOTO CCHCHHA

VY enpHO€ COMPOTHUBIIEHNE BEIIECTBA.
Pemenne 3amau

[MocnenoBarenpHOE, MapauIeIbHOE,
CMeIIaHHOE COEIMHEHHUE IIPOBOJHUKOB

Pacuér pa3BeTBIEHHBIX JEKTPUUECKUX
uenei. [Ipasuna Kupxroda

Pemrenue 3amau

PaboTa snekrpuueckoro Toka. 3akoH J[xoyis
—JleHa

Pemrenue 3amau

MomHoCTh OJICKTPHUYECKOI'O TOKA. TenmoBas
MOIIHOCTB, BBIACTIACMAA Ha PE3UCTOPEC

Pemrenue 3amau

O/1C u BHyTpEeHHEE CONPOTUBIICHUE
HMCTOYHHKA TOKA

3akon OMa U1 TOJTHOM (3aMKHYTOM )
ANEKTPUYECKON 11eTH

Pemenue 3agau
MOIIHOCTE UCTOYHUKA TOKA
KopoTkoe 3ambikanue

KOH,Z[GHCE[TOp B IICIIK ITOCTOAHHOT'O TOKaA

R Y
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145

Pemrenue 3amag
Pemrenue 3amaq no teme "IlocTosHHbIi
ANIEKTPUYECKHM TOK"

Pemrenue 3ama4d no teme "IlocTosauHbIi
ANIEKTPUYECKUM TOK"

Pemrenue 3ama4d o teme "IlocTosHHbIN
ANEKTPUYECKHM TOK"

O0600111eH1Ee U cCUCTeMaTH3allMsI 3HaHUH 110
TeMe "I10CTOSIHHBIN ANEKTPUIECKUI TOK"

KonTtponpnas padora no teme "TlocTostHHBIN
AIEKTPUYECKUN TOK"

DIIEeKTpUYECKasi IPOBOAUMOCTD Pa3TUYHBIX
BEIIECTB. DJIEKTPUYECKHI TOK B METaJIJIaX.
CBepXnpoBOANMOCTD

DIJIEKTPUYECKHI TOK B paCTBOpax 1
pacruiaBax 3JIeKTpoJIMTOB. 3akoHbl Papajes
JUIS AIEKTPOIIH3a

DIIeKTpUYECKUI TOK B razax. [lnazma
DIIEKTPUYECKHI TOK B BakyyMe. BakyyMHbie
PUOOPHI

DNEeKTPUYECKUN TOK B MOJTYIIPOBOJAHUKAX
[TonmynpoBoAHUKOBBIE TPHOOPHI
DuU3NYECKUN IPAKTUKYM I10 TEME
"N3mepeHue cuiibl TOKA U HANIPS)KEHUS B
LIENY TIOCTOSTHHOTO TOKA MPY OMOIIH
AHAJIOTOBBIX U IU(PPOBBIX H3MEPUTEIHHBIX

npubopoB" wnu "3HakOMCTBO ¢ IU(PPOBOI
nabopatopueii o ¢pusuke. [Ipumeps
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U3MepeHus: GPU3NIECKUX BETMUUH TIPU
IIOMOIIY KOMITbIOTEPHBIX 1aTYUKOB"

®uznyeckuil mpakTUKyM 1o teme "M3ydenue
HEPABHOMEPHOTO JIBUKEHHUSI C LIEIbIO 1
OTIpe/IeNIEHUs] MTHOBEHHOU CKOpOCTH"

Pu3NYEeCKU MPAKTUKYM 110 TEME
"N3mepenune yckopeHus pu NpsIMOJIMHEHHOM
PaBHOYCKOPEHHOM JBMKEHUU IO HAKJIOHHOM
mwiockoctu" umn "Hccnenoanue
3aBUCHUMOCTH IMYTH OT BPEMEHHU IPH
PaBHOYCKOPEHHOM JIBUKEHUH"

®u3NYeCKUil IPAKTUKYM IO TEME
"U3mepeHue ycKkopeHus: CBOOOTHOTO
nagenus" win "M3ydenune nBUKEHUS Tela,
OpOIIEHHOTO TOPU30HTATHHO"

®u3nYeCcKui NpakTUKyM 1o teme "M3yuenne
JBUKEHHUS T€JIa TI0 OKPYKHOCTH C
MOCTOSTHHOM MO MOJIYJIF0 CKOPOCTBIO" WiTn
"HccnenoBanue 3aBUCUMOCTH MEPUOJIA
oOpallleHHs KOHUYECKOTO MasiTHUKA OT €ro
napameTpoB"

DuU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue paBHOACUCTBYIOIIEH CHUIIBI TPU
JBUKEHUH OpyCKa MO0 HAKJIOHHOM TJIOCKOCTH"
nnu "[IpoBepka runoTe3bl 0 HE3ABUCUMOCTH 1
BpEMEHHU JIBIKEHUS OpycKa M0 HAKJIOHHOM

IJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €T0

Macchl"

Pu3n4eCKUil IPAKTUKYM 110 TEME 1
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"UccnenoBanue 3aBUCUMOCTH CUJT YIIPYT'OCTH,
BO3HHUKAIOIINX B IPY)KUHE M PE3UHOBOM
obpasiie, oT ux nedopmanun” wim "N3ydenue
JIBMOKEHUS CHCTEMBI TEJI, CB3aHHBIX HUTHIO,
MEPEKUHYTOM uepe3 JErkun 0ok"

®u3NYEeCKU IPAKTUKYM I10 TEME
"N3mepenue koa¢duiimeHTa TpeHus 1no
BEJIMYMHE yII0BOro K03 hUIMeHTa
3asucumoctu Frp(N)" nnu "Mccnenosanue
JBUKEHHS OpyCKa MO0 HaKJIIOHHOW TJIOCKOCTH
C NepeMeHHbBIM KO3((HULIMEHTOM TpeHus" Win
"N3yueHne IBUKEHMS rpy3a Ha Baly C
TpeHueM"

DU3NYECKUH TPAKTUKYM T10 TEME
"UccnenoBanue ycioBU paBHOBECHS
TBEPAOTO TeJIa, UMEIOIIEro OCh BpalieHus"
uiu "KoHCTpyupoBaHue KPOHIITEHHOB U
pacuér cuit ynpyroctu" unu "U3yuenue
YCTOMYMBOCTH TBEPJIOTO TEJA, UMEIOIIETO
IJIOIIAb OTIOPHI"

DuU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue uMilyiibca Teaa 1o TOpMO3HOMY
nyta" win "M3mepeHue cuibl TIIH, CKOPOCTH
MOJEINH SIEKTPOMOOUIIS M MOITHOCTHU CHIIBI
Taru" win "CpaBHEHNE U3MEHEHNS UMITYJIbCA
TeJa C UMITYJIbCOM CHJIbI" WIIH
"UccnenoBanue COXpaHeHUsI UMITYJIbCa TIpU
ylpyrom B3aumojieiictsun' uinm "M3mepenne
KMHETUYECKOM YHEPTUH Tella [0 TOPMO3HOMY
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156

157

158

n

yTH
®uznyeckuil NpakTukyM 1o teme "M3yuenue
M30TEPMHUYECKOTO Iporecca (PeKOMEHI0BaHO
WCIIOJb30BaHKue U(poBOH JabopaTopun)"
unu "V3yueHne u30XopHOro mpoiecca” uiu
"N3yuenue nuzobapHOTo mporecca’ win
"[IpoBepka ypaBHEHUs COCTOSIHUSA"

Pu3NYEeCKU MPAKTUKYM 110 TEME
"N3mepenue yaenpHON TemIoéMKOCTH" UITN
"HccnenoBanue nporiecca OCThIBaHUS
BemrecTa" wim "MccnenoBanue aquabaTHOro
npouecca" nnu "M3ydeHne B3auMOCBSI3U
SHEPTUH MEXMOJIEKYIISIPHOTO
B3aMMOJICICTBUS U TEMIIEPATYPhl KUIIEHUS
KuaxKocTen"

®u3nYeCcKUi NpakTUKyM 1o teme "M3yuenne
3aKOHOMEPHOCTEHN UCIIAPEHUS KUAKOCTEH"
unu "N3Mepenne yaenbHON TeIIOThI
riaByieHus apaa" win "M3ydenue cBOMCTB
HACBIIIEHHBIX TTapoB" uiu "M3mepenue
a0COMIOTHOM BIQKHOCTH BO3/1yXa M OI[CHKA
Macchl mapoB B nomemnienun". smepenue
K03 duIMeHTa MOBEPXHOCTHOTO HATSHKEHUS

Du3N4EeCKU PAKTUKYM 110 TEME
"HabnroeHue npeBpalieHus SHepTuu
3apsHKEHHOTO KOHIEHCATOPa B YHEPTUIO
n3iyueHus ceeroguona" nuinu "Msydenue
IIPOTEKAHMSI TOKA B LIEMH, COAEpKaIEN
KoHJieHcaTop" win "Pacnpenenenue pa3HOCTH



159

160

161

162

163

164

165

MIOTEHLMAJIOB (HANPSHKEHUS) IPU
IIOCJIEJOBATEILHOM COEIMHEHUU
KOHJIeHCaTOpoB"

Pu3NYECKU PAKTUKYM 110 TeME
"HccnenoBanue CMEIIAHHOTO COETUHEHUS
pesuctopoB” wnu "M3mepeHue yaenbHOTro
CONPOTHBIIEHUS IPOBOJHUKOB'" HIIN
"NccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HaIpPsDKEHUS JUIS JIaMIThl HaKaTuBaHUs"

®u3n4ecKuil MPaKTUKYM 110 TeEME

"Habmronenue anexkrponuza’ wim

"N3mepenue 3apsia 0O JTHOBAJIEHTHOIO HOHA"

nin "ccnenosanue 3aBUCUMOCTH 1
CONIPOTHUBIIEHUS TEPMOPE3UCTOPA OT

temnepaTypbl" win "CHATHE BOJIbT-aMIIEPHOI
XapaKTepUCTUKH Troaa"

PeseprubIil ypok. O6001eHNE 1
cUCTeMaTH3allus 3HaHUH [0 TeMe 1
"Kunematnka"

PesepBubIit ypok. O6001IeHNE 1

CHCTEMAaTHU3aLMs 3HAHUHN 10 TEME 1
" [IlmHamuka"

PesepBHelit ypok. O6001IeHNE U

cucTeMaTu3alus 3HaHul 1o Teme "CraTuka 1
TBEpJO0TOo Tena"

PesepBHeIit ypok. O6001IEHNE 1

CHCTeMaTH3aIus 3HaHuH 1o TeMe "3aKoHBI 1
COXpaHEHUs B MeXaHUKe"

PesepBHeIit ypok. O600IIEHNE 1 1



166

167

168

169

170

cucreMarusaiusa 3HaHui 1o teMe "OCHOBBI
MOJIEKYJIIPHOKHHETHYECKOH Teopun"

PesepBubiit ypok. O60011eHNE 1
CUCTEeMAaTH3aIl¥s 3HAHUH 110 TEME
"Tepmoaunamuka. TenaoBble MalIMHbI"

PesepBHblit ypok. O60011€HNE 1
cUCTeMaTH3allus 3HaHUH 110 TeMe
"ArperaTHble COCTOSIHUS BelecTBa. PazoBbie
nepexo/p"

Peseprubrit ypok. O6001eHNE 1
CUucreMatTusanus 3HAHUH 110 TEME
"Onexrpuueckoe noie"

Peseprubrit ypok. O6001IeHNE 1
cUCTeMaTH3alusl 3HAaHU 110 TeMe
"ITocTOSTHHBIN 3JIEKTPUYECKUM TOK"

Peseprubiit ypok. O6001IEHNE N

cucTeMaTu3anys 3HaHuu 1mo teMe "ToKHu B
pa3IM4HBIX cpenax"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16



11 KJIACC

Ne
n/u

10

11

12

Tema ypoka

B3aI/IMOI[CI\/JICTBI/IC IIOCTOSIHHBIX MAaroHuToOB U
MIPOBOJTHUKOB C TOKOM. MarHutHoe mozJie.
I'unore3a Ammnepa

Bekrop maruutHON mHAYKIMK. [TpuHmn
CyNEPHO3UIIMU MAarHUTHBIX NOJIeN. JInHumn
MarHATHON UHAYKIIHH

MarsuTHO€ 1MoJjie TPOBOIHHUKA C TOKOM.
OnbIT OpcTena

Cuna Amriepa, e€ HanpaBJI€HUE U MOTYJIb
Pemrenue 3amau

[Ipumenenue 3akoHa Amnepa.
DneKTporu3MepUTeNIbHbIE TPUOOPHI

Cuina Jlopenua, e€ HanpaBJI€HHUE U MOTYJIb.
JIBU>KeHUE 3apsyKEHHOW YaCTHUIIbI B
OJHOPOJTHOM MAarHUTHOM TIOJI€

Pemenue 3agau
Pa6ora cunbl Jlopenma
Pemienue 3amag

MarauTHoO€ I0JI€ B BEIIECTBE.
q)eppOMarHeTI/IKI/I, Inapa- 1 JMaMaraCTuKunu

OcHoBHBIE CBOCTBA (hepPOMArHETUKOB.
[Tpumenenue heppoMarHeTHKOB

KoaunuecTBo yacoB

Bcero

KoHnTtpoabHbie
padoThI

IIpakTHuyeckue
padoThI

Jara

U3YyICHUSA

DJIeKTPOHHbIE
uu@ppoBbIe
o0pa3oBare/ibHbIE

pecypcsl



13
14

15

16

17

18

19

20
21

22

23

24

25

26

27

28

29

Pemenne 3agau mo teme "MarautHoe noje"
Pemenne 3anau mo teme "MarautHoe noJje"
SIBneHue 3eKTPOMArHUTHOM MHIYKIIUH.
[ToTok BekTOpa MarHUTHOM MHIYKLIMHA

OC unaykmumn

3aKOH JEKTPOMArHUTHOM HHIYKIIUH
®dapanes

Buxpesoe anekrpudeckoe nozie. Toku Pyko
O/J1C mHAYKIMY B ABMKYIITUXCA
MTPOBOTHUKAX

Pemrenue 3amau

[IpaBuito Jlenna

NuayktuBHOCTH. KaTyilika HHAYKTUBHOCTH
B LIETIM IOCTOSTHHOTO TOKa

SBnenne camonnaykiuu. 3/1C
CaMOMHIYKITUU

DHeprusi MarHUTHOTO TOJISI KATYIIKH C
TOKOM. DJIEKTPOMarHUTHOE T0JIe
Pemenue 3agau

O00011eHNEe B cUCTEMAaTU3allHs 3HAHUH 110
Teme "DIeKTpouHaMuKa"

KonTtponbHas paboTa o reme
"OnexTpoarHamMuka"

Konebarensuas cucrema. CBOOOHEIE
konebanus. ['apMoHMUeckue konebaHus

Kunemartuueckoe u JUHaAMHUYCCKOC
OIHMCaHME KOJIeOATEIbHBIX JIBMOKCHUHN



30

31

32

33

34
35

36

37

38

39

40

41

DHepreTuyeckoe onucanue. BeiBos
JTMHAMHYECKOTO OTTUCAHMS TAPMOHUYECKUX
KOJICOaHUW U3 UX SHEPTreTHIECKOTO U
KHHEMAaTUYECKOTO OTIMCAHUS

Awmmurtyna u ($asza koneOaHmit

[lepuon u yactora konedanuit. [lepuon
MaJIbIX CBOOO/IHBIX KOJIE€OaHUMA
MaTeMaTH4eCcKoro MasiTHUKa. [lepuos
CBOOOJHBIX KOJICOAaHUN IPY’KUHHOTO
MasTHHKA

3aryxaromue kojiebanus. BeIHyX1eHHbIE
Konebanus. Pe3onanc

ABTOKOJIEOaHMS

Pemrenue 3amau

VYpoxk-koHpepenius "MexaHndeckue
KoJIeOaHUs B MY3BbIKAIBHBIX HHCTPYMEHTAX"

O060011eHrEe ¥ cUCcTEMATU3ALMs 3HAHUH 110
teMe "MexaHnueckue KoJjieoanus"

DeKTpOMarHUTHbIE KOJIeOaHuU .
KonebarenbHblil KOHTYD

®opmyna Tomcona. CBsi3b aMILTUTY 1B
3apsijia KOHJEHCAaTopa C aMIUTUTYA0H CUIIbI
TOKa B K0JIeOATeIbHOM KOHTYpE

3aKkoH COXpaHCHUA SHEPIrvHu B HCAJIbHOM
KoJIe0aTeIbHOM KOHTYpPC

3aTyxa}0Hme QJICKTPOMArHUTHBIC
KoJIeOaHMSI. BLIHY)K,Z[CHHLIC
QJICKTPOMArHUTHBIC KoJieOaHus
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43

44

45

46
47

48

49

50

51

52

53

54
55

56

[Tepemennsblii TOK. Pe3uctop u KOHIEHCaTOp
B LIENIM IEPEMEHHOIO TOKA

KaTYHIKa HWHAYKTHBHOCTH B LICTIN
MEPEMEHHOI'O TOKA

3axoH OMa Jy1sl 2JIEKTPUUECKON LIeTTH
MEPEMEHHOTO TOKa

MOoIIHOCTh NEPEMEHHOTO TOKA.
AMIUTUTYIHOE U JCUCTBYIOLIEE 3HAYECHHE
CHJIbI TOKA WU HAITPSOKCHUA

Pe3onaHc B a5ekTpruecKkor nenu
Pemmenue 3amau

W neansHbIif Tpanchopmarop.
[IpousBocTBO, Nepeaaya u noTpediaeHue
AIEKTPUYECKON SHEPTUU

DKOJIOTUYECKHE PUCKHU MTPH MPOU3BOJICTBE
anektpos’nepruu. Kynbrypa ucnonab3oBaHus
AJIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU

Pemrenue 3amau
Pemrenue 3amau

O06001eHne ¥ cucTeMaTU3alus 3HaHUH 110
Teme "DIeKTpOMarHuTHbIE KosieOaHus"

MexaHuuecKre BOJIHEIL. XapaKTepI/ICTI/IKI/I
MCXaHHUYCCKHUX BOJIH

CBolicTBa MEXaHUYECKHUX BOJIH
3ByK. XapaKTEpUCTHKHU 3ByKa

Wnodpassyk u ynbrpassyk. [llymosoe
3arpsi3HEHUE OKPYXKAIOLIEN CPelIbl



57

58

59

60

61

62

63

64

65

66

67

68

Pemenue 3anau

9JIGKTpOM3FHHTHBI€ BOJIHBI. I/I3nyquHe
OJICKTPOMArHUTHBIX BOJIH

DHeprus 31eKTPOMarHUTHBIX BOJIH.
CBoiicTBa 31€KTPOMAarHUTHBIX BOJIH

[IIkaJyia 37€eKTPOMarHMTHBIX BOJIH.
[IprMeHeHne TEeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY

[TpuHIUTIBI paTUOCBS3H U TEICBUICHUS.
Pagnonokanus. D1eKTpOMarHuTHOE
3arpsi3sHEHNE OKPYKAOIIEH Cpe/Ibl

KonTtponsnas padora o teme "Konebanus
Y BOJIHBI"

Caer. 3aKOH MPSAMOJIUHEUHOTO
pacnpocTpaHeHus CBeTa

Pemenue 3a1ay Ha MpUMEHEHHE 3aKOHA
MPSIMOJIMHEIHOTO paCIPOCTPaHEHUs CBETa

Otpaxenue ceta. [lnockoe 3epkaino.
Cdepuueckoe 3epkaio

[Ipenomiienne cBeTa. AGCOIOTHBIN U
OTHOCHUTEIbHBIN MOKa3aTelb MPEIOMIICHHUS.
[TonHOE BHYTpEHHEE OTpaXKEHHE.
[IpenenbHBINA Yrol MOTHOTO BHYTPEHHETO
OTpPaKEHUS

Pemenue 3a1ay Ha NpUMEHEHNE 3aKOHOB
OTpaXX€HUs U MPEJIOMJIICHUS CBETA

Xon myyen B mpusMe. Jlucriepcus cBera.
CnoxHbIl cocTaB Oenoro ceera. Llper
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70

71

72

73

74
75
76

77

78
79
80

81

82

83

84
85

86

JInnzel. DOKyCHOE PACCTOSHUE U
ONTHUYECKAs CUJIA JINH3BI

[TocTpoenHue n300pakeHMIA B IMH3AX U UX
cucTtemMax. YBEIUYEHUE JINH3bI

Pewrenne 3amau Ha mocTpoeHue
M300pakeHUH, TTOJIy4aeMbIX C TIOMOIIBIO
JIUH3

I';ma3 kak onmTUdeckas CucTeMa

Pemenue 3anayu. [Ipenensl npuMeHUMOCTH
reOMETPUYECKON ONTUKHI

CKOpOCTh cBETa U METOJIBI €€ H3MEPEHUS
Jucnepcus csera
Hutepdepentus ceera

KorepeHTHbIE UCTOYHUKH. Y CIIOBUS
Ha0JI0IEHUS] MAKCUMYMOB U MUHIMYMOB

Pemrenue 3amau
[Ipumenenue uaTepdepeHn
Judpakuus cBera

JudpakuronHas pemérka. Y cioBue
HaOII0/ICHUS TJIAaBHBIX MAaKCUMYMOB

Pemenue 3agau

HOHepe‘IHOCTB CBCTOBBIX BOJIH.
HOJ'ISIpI/IBaI_II/ISI CBCTa

Pemenue 3agau
CBeTOBBIE SIBIEHUS B IPUPOJIE

O0001IeHNE ¥ CUCTEMATU3ALMS 3HAHUNA IO
teme "OnTuka"
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88

89

90

91

92

93
94
95
96

97

98

99
100

101

KouTtponsHas padora mo Teme «OnTukay

['paHnLIBI TPUMEHUMOCTH KJIACCUYECKOU
MEXAaHUKH. 3aKOHBI AJIEKTPOIMHAMUKHU U
IIPUHLIUAII OTHOCUTEILHOCTH

[TocTynaTel cienuaabHOM TEOPUH
OTHOCUTEJIBHOCTHU

[IpocTpaHCTBEHHO-BPEMEHHOM MHTEPBAIL.
[TpeobpazoBanus Jlopenna. Ycnosue
MPUYUHHOCTH. OTHOCUTENBHOCTh
OJIHOBPEMEHHOCTH. 3aMeIJIEHNE BPEMEHU U
COKpAILEHUE JITUHBI

OHeprus U UMITYJIbC PEISATUBUCTCKON
4aCTHULBI

CBs3b MaccChl C SHEPTUEH U UMITYIILCOM
PETMATUBUCTCKON YaCTUIIbI. DHEPTHS MOKOSA

PaBHOBecHOE TETIIOBOE M3TYyYCHHE

3akoH cMenienns Buna

I'mmote3a M. I1nanka o kBaHTax. POTOHEI
DHeprusi 1 UMITYJIbC GOTOHA

®ortorddext. OnpiThl A. I'. Croserona.
3akonbl pororddexTa

VYpasHenue DiHmITeHA 15 hoTodPdeKTa.
"Kpachas rpanuna” gotosdpdexra

JHasnenue ceera. Onwitel I1. H. JIeGeneBa
BonHoBbIe CBOMCTBA YaCTHIL

Bounsl ne bpoiid. /lnvHa BOJIHBL A€
Bpoiins u pazmepsl 061acTu TOKaIu3auu
JBHKYLIEHCS] YaCTULbI

R Y
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104

105
106

107

108

109

110

111

112

113

114

115

KopnyckynsipHO-BOJIHOBOM yanu3m
Judpaxiyst 377€KTPOHOB Ha KPUCTAILIAX
Crnenuduka u3MepeHnit B MUKPOMHUPE.
CooTHolieHus HeonpeaeaEHHOCTEN
Ieiizenbepra

Pemenue rpaduueckux 3anau

Pemrenne pacu€THbIX 3a/1a4

KonTponsHas padoTa no temam: "OCHOBBI
CTO", "KopnyckynsipHO-BOJIHOBOM
JTyanu3m"

OnBITHI 1O UCCIIEIOBAHUIO CTPOEHHSI aTOMA.
[Inanerapnas monens aroma Pesepdopna
[Toctynatel bopa

Buppi ciektpoB. CieKTp ypOBHEM SHEPTUU
aToMa BOAOpoa

CrionTanHoOE U BBIHYXKICHHOC U3JTYyUCHUEC
CB€Ta

Jlazep

Hyxnonnas monens sinpa ['elizenGepra-
MBaneHko. 3apsii M1 MacCOBOE YUCIIO SpA.
HN3oTtonsl. PagnoakTuBHOCTE

3aKk0oH paJIMOAKTUBHOTO pacnaga. CBolcTBa
HMOHU3UPYIOUIErO U3IydeHus. BrnusHue
PaaOaKTUBHOCTH HA KUBBIE OPraHU3MBbI.
Josumerpus

DHeprusi CBA3M HYKJIOHOB B siipe. fSAepHbie

cuiibl. JleexT Maccel sapa. SnepHbie
peakuuu. SnepHsie peakTopsl. [IpoOnemsl



YIPaBJISIEMOTO TEPMOSIIEPHOIO CUHTE3A.
DKOJIOTUYECKHE acTIEKThl Pa3BUTHSI ACPHOU
SHEPIreTUKU

MerTo1bl peructpanyu u UcCiae10BaHus
3JIEMEHTApHbIX YacTull. DyHAaMEeHTaJIbHbIE
116 B3aMMOJECHCTBUS. baproHbl, ME30HBI U
nentoHsl. [IpencraBnenue o CtangapTHON
Mozend. KBapk-riirooHHast MOJEIb aIpOHOB

®usuka 3a npeaenamu CtaHaapTHOU
117 Mojenu. TéMHass Matepus U TEMHAs
sHeprus. EnnHcTBo hnznueckoil KapTHHBI
Mupa

DTanbl pa3BUTHS ACTPOHOMUU. 3HAUYCHHUE

118
aCTPOHOMUH

[IpuMeHUMOCTh 3aKOHOB (PU3UKU IJIs
119 00BsACHEHUS PUPOJIHI KOCMUYECKHUX
00BeKTOB. MeTO1bI aCTPOHOMHUECKUX

HUCCIEeI0BaHUN

CoBpeMeHHBIE ONITHYECKUE TEIICCKOIIHI,
120 paaroTeNIecKOTbl, BHEaTMOC(hepHas
aCTPOHOMHUSI

Bun 3Bé31H0T0 HeOa. Co3Be3nus, IpKHe

121 .
3BE3/1bl, IUVIAHETHI, UX BUIUMOE JIBI)KEHUE

Comaneunas cucreMa. Connne. ConHeunast
122 akTUBHOCTb. MlcTounuk 3Heprun CosHLA U
3BE3
3BE3/1b1, UX OCHOBHBIC XapaKTEPUCTHKHU.

123
Jnarpamma "cneKkTpaabHbIA KJIAcC —



124

125

126

127

128

129

130

131

132

CBETUMOCTB"
3Be3bI IIIaBHOM OCIIEJ0BATEIHLHOCTH

Buyrpennee crpoenue 38€31. CoBpeMeHHbIE
MPEJICTABICHUS O MTPOUCXOKICHUHU U
spororuu CoHIa ¥ 3BE3/. DTalkl >KU3HU
3BE3/T

Mneunsiii [Iyre — Hama ["anaktuka. Tunsl
rajakThK. YEpHBIE IBIPHI B SIIPax rajlaKTHK
Bcenennas. Paciuupenue Beenennoi. 3akoH
Xab06ma. Teopust bonbiioro B3peiBa.
PenukToBo€ n3nyuenue

MacrabHast cTpykTypa BeeneHHoi.
MeraramakTuka

Hepeménnsie mpob6ieMbl acTpPOHOMUHT
DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanue MarHUTHOTO MOJIA
MOCTOSHHBIX MarHUTOB" MJIN
"UccneqoBaHue CBOMCTB
dbeppomarnerukoB" unu "HccienoBanue
NEMCTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy €
TOKOM"

DuU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue cuiibl Amniepa win "M3ydenue
3aBUCHMOCTH CUJIbI AMIIepa OT CHJIBI TOKA"
nnu "OnpeneneHne MarHUTHOM UHIYKIIUU
Ha OCHOBE U3MEpPEHUs cuiibl Amriepa”
Du3n4eCcKuil MPaKTUKYM 110 TEME
"HccneqoBanue IBICHUS



JIEKTPOMArHUTHOM MHAYKIMU" WiIn

"Onpenenenre HHIYKIIUUA BUXPEBOTO

MarHuTHOTO HOJjs"

@u3NYEeCKU IPAKTUKYM 110 TeME

133 "UccnenoBanue sBICHUS CAMOUHIYKIIUN"
nin "COopka MOJIEIH JIEKTPOMArHUTHOTO

reHeparopa”

@uU3NYECKU IPAKTUKYM I10 TEME
134 "U3mepenue neprojia CBOOOTHBIX

KoJIeOaHUH HUTSHOTO U IPYKUHHOTO
MagTHUKOB"

@u3NYeCKUil MPAKTUKYM 110 TEME
135 "[IpeoOpa3oBaHKe SHEPTHH B IPY)KUHHOM
MasTHUKE"

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanne NeEPEMEHHOIO TOKA Yyepes
MIOCJIEIOBATEILHO COEIMHEHHBIE
KOHJICHCATOP, KaTYIIKY U Pe3UcTop" Hin
"UccnenoBanne paboThl HCTOYHUKOB CBETA

136

B 1€ IEPEMEHHOT0 TOKa"

137 DU3NYECKU IPAKTUKYM I10 TEME

"N3yueHue napameTpoB 3ByKOBOW BOJIHBI"

DU3NYECKU IPAKTUKYM I10 TEME
138 "N3mepenune nokaszaTelis MpeloMIICHUS
crexna" unn "llonyuenue nzoOpakeHus B

CUCTEME M3 IIJIOCKOIO 3epKaja 1 JUH3bI"
Du3NYEeCKU PAKTUKYM 110 TEME

139 "HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUS OT BellecTBa (Ha puMepe



140

141

142

143

144

145

wuakux JuH3)" um "M3mepenue
(OKYCHOTO pacCcTOSTHUS PACCEUBAIOLITIX
auH3"

@u3NYEeCKU IPAKTUKYM 110 TeME
"Habmonenue nudpakuu, HHTephepeHIINH
U NOJIIpU3auu ceera”

@uU3NYEeCKU IPAKTUKYM I10 TEME
"Onpenenenye UMIyIbca U SHEPTUU
PENATUBUCTCKUX YacTHll (1o ¢ororpadusm
TPEKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM
nosie)"

®u3N4eCcKUil IPAKTUKYM IO TEME
"U3mepenue noctosiHHoM [1anka Ha
ocHOBe uccienoBanus ¢porodrpdexra" nmm
"UccneqoBanye 3aBUCUMOCTH CHJIIBI TOKA
4yepe3 CBETOMO OT HaNpsHDKeHU"

DU3NYECKUH TPAKTUKYM I10 TEME
"HccnenoBanue CrieKTpa pa3peskeHHOTO
aTOMapHOTO BOJOPOJIa M U3MEpPEHUE
nocrosiHHOM Punbepra"

DuU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue paguoakTHBHOTO (hoHA C
HCIIOJIb30BaHUEM JIO3UMETpa HIIH
"N3ydyeHue normomeHus 6era-4acTuil
aIroMuHIEM "

Du3n4ecKuil MPaKTUKYM I10 TEME
"HaGnronenus 3BE€31HOrO HebOa
HEBOOPYKEHHBIM I1a30M C UCIOJIb30BAaHUEM
KOMITIBIOTEPHBIX MTPUIIOKEHUN IS



146

147

148

149

150

151

152

OTIpe/ICIICHUS TIOJI0KEHUST HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHEIE
co3Be3nust CeBEPHOTO MOTYIIAPUS U IPKUE
3BE3161" MM "HabiroieHust B TEJIECKOIT
JlyHbI, TUIaHET, TYMAHHOCTEW U 3BE3THBIX
CKOITIEHUI"

O06o001Ienre U cucTeMaTH3ays 3HaHUH.
Ponb ¢usuku u actpoHoMuu B
SKOHOMMYECKOM, TEXHOJIOTHUIECKOM,
COLIMANILHOM M ATUYECKOM cepax
JIeITEILHOCTH YeIoBeKa

O06o01eHre u cucTeMaTu3alus 3HaHU.
Ponb u MecTo pu3MKu U aCTPOHOMUH B
COBPEMEHHOM HAyYHOU KapTUHE MHpa

O06001eHre U cucTeMaTu3alus 3HaHuH.
Ponb ¢pusnueckoii reopun B hopmMupoBaHUN
MpeACTaBICHUHN 0 PU3NUECKON KapTHHE
MHpa, MeCTO (PU3NUECKON KapTHHBI MHUpa B
0011eM psiTy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEACTABICHUIN O IPUPOJIE
O06001eHne ¥ cucTeMaTU3alus 3HaHUH 110
teme "Kunematuka"

O00011eHrE ¥ cUCTEMATU3ALMS 3HAHUHA IO
teme "Kunematuka"

O00011IeHNE U cCUCTEMATHA3ALMS 3HAHUI 10
teme "Jlunamuka"

O06o0011eHe U cucTeMaTH3alus 3HaHUH 1o
teme "Craruka TBEpAoro rena”



153 O0001IeHME U cucTEMAaTU3alU 3HAHUN T10

TeMe "3aKOHbI COXpaHEHUS B MEXaHUKe"

O06o01IeHrne U cucTeMaTH3aIus 3HAHUH 110
154 Teme "OCHOBBI MOJIEKYJISIPHO-KUHETUYECKO I

Teopuu”

O06o01eHre u cucTeMaTu3anus 3HaHu| 10
155 teme "Tepmonunamuka. TerioBbie

MaIIuHb"

O060061eHre U cucTeMaTH3alus 3HaHUi 110
156 TeMe "ArperaTtHble COCTOSTHUS BEIIECTBA.
dazoBble IEPEXOBI"

O000I1IEHNE U CUCTEMATHA3AIMA 3HAHUI T10

157 n n
TeMe "DIEKTpUUECcKoe MoJe

O0001IeHne 1 cUCcTEMATU3aLNs 3HAHUH 110

158
teme "TIoCTOSTHHBIN ANEKTPUUYECKUN TOK"

O0001IeHne 1 cucTEMaTU3aINs 3SHAHUHA 110

159 n n
teme "Toku B Pa3IMYHBIX CpEaax

160 O060011eHrEe ¥ cUcTEMATU3aLMs 3HAHUH 110
teMme "MaruurtHoe nose"

PesepBuriit ypok. O600mIeHE U
161 CUCTEMATHU3ALN 3HAHUI 110 TEME
"DJeKTpOMarHuTHast UHyKIus"

PesepBuslit ypok. O6001IeHE U
162 CUCTEMATHU3AaINA 3HAHHI IT0 TEME

"Mexanndeckue Kojeoanusg"

PesepBHslit ypok. O6001IeHE U

163 CHUCTEMAaTH3alysl 3HaHUH 110 TeMe
"DnekTpoMarHuTHbIE KojaeOaHus"



164

165

166

167

168

169

170

PesepBHeiit ypok. O600mIeHNE 1
cucTeMaTH3alus 3HAaHUH 110 TeMe
"MexaHUYecKue 1 3JEeKTPOMAarHUTHBIE
BOJIHBI"

PesepBubiit ypok. O600111eHNE U
cucreMaru3aiis 3Haduii mo reme "Onruka"

PeseprubIit ypok. O600111eHNE 1
cucreMarusanys 3Haunii 1o reMe "OCHOBEBI

CTO"

Peseprubrit ypok. O6001eHNE 1
cUCTeMaTH3allus 3HaHUH 10 TeMe
"KopryckynsipHO-BOIHOBOM Ayanusm"

Peseprubiit ypok. O6001IEHNE 1N
cucTeMaTu3anys 3HaHu| 1Mo TeMme "dusnka
aroma"

Peseprubiit ypok. O6001IEHNE N
cucTeMaTu3anys 3HaHuu mo teme "dusnka
aTOMHOTO $Si/Ipa ¥ 3JIEMEHTAPHBIX YaCTHIL"
PeseprubIit ypok. O6001IeHNE 1
cUCTeMaTH3allus 3HaHUH 110 TeEME
"DnemMeHThI acTpopu3uKu"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16






YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YHEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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