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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJOXEHUH M TPEOOBAHMM K pPe3yslbTaTaM OCBOECHHS
OCHOBHOM oOpa3oBareipHON mnporpammel, npeacrtaBieHHsix B ®I'OC COO, a
Takxke ¢ yu€tom (enepanbHOl paboueld mporpamMMbl BocniuTanus U KoHmeniuu
npenojaBanus yueOHoro npeamera «dusnka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit  ®depepanuu,  pealM3yIOMMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
MIPOTPaMMBL.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABIMBAET PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHHUSI TEM U Pa3/esioB
y4eOHOTr'0 TMpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM y4eOHOTO TMpOIEcca, BO3PACTHBIX OCOOEHHOCTEM  00yyaroluxcs.
[Iporpamma mo ¢usuke Aa€T TpencTaBieHUWE O MLEJsAX, COAEpNKaHUM, OOIen
CTpaTeruu OOy4YeHHusi, BOCIHUTAHMS W PA3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npenmera «duzukay Ha yriayOJIEHHOM YpPOBHE.

N3yuenue kypca ¢Gu3uKd yriayOiIEHHOTO YpOBHSI IMO3BOJISIET PEATU30BATh
3a/1ayu MPO(ECCUOHATILHON OPHUEHTAIMM, HANPABICHO HA CO3/IaHHUE YCIOBUM JUIs
NPOSIBIICHUS CBOMX HWHTEJUIEKTYaJbHBIX U TBOPYECKHX CIOCOOHOCTEW KaXKIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TNPOAOCDKEHHs 0Opa3oBaHUs B
opraHuzanuax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO PA3NIUYHBIM  (PUBUKO-
TEXHUYECKUM U MH)XCHEPHBIM CHEIUATBHOCTSIM.

B nporpamme mno Qusuke omnpenenstoTcs IUTAaHUPYEMBIE pPe3yJbTaThl
OCBOCHUS Kypca (DM3UKH Ha YPOBHE CPEIHETO OOIIEero o0pa3oBaHMs: TUIYHOCTHBIC,
METanpeIMeTHbIE, TMpeaMeTHbie (Ha  yriyOon€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKOH OCHOBOM A pa3pabOTKW TpeOOBaHWN K JUYHOCTHBIM,
METAnpeIMETHBIM M TPEJAMETHBIM pe3yJibTaTaM OOY4YarolIMXCs, OCBOMBIINX
nporpaMMmy TI0 (¢GU3MKE Ha YpPOBHE CpeaHero oOmiero ooOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-IESITEIbHOCTHBIN MOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE pe3yJbTaThl OCBOEHHUS Kypca (U3UMKM Ha YIIIyOJIEHHOM
YpOBHE, B TOM YHCIIE TIPEIMETHBIE PE3YJIBTATHI M0 T0JIaM 00yUYCHHUS;

cojiepkaHue yuyeOHoro npeamera «Pu3nka mo rogaM 00y4deHus.

[Iporpamma no ¢u3MKe HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
WCIIOJIb30BaHA YUUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0UUX MPOTPAMM.

[Iporpamma no pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENCH U
MPEAOCTABISIET BO3MOXXHOCTH IS pealiM3allii  Pa3lIMYHbIX METOJMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HA YriayOJIEHHOM YpOBHE MPH YCJIOBUU
coXpaHeHHUs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



®du3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHax MPUPOJbI, BBICTYyNAas B
KayecTBe y4eOHOTo IpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIni
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JeXaT B OCHOBE TIPOIIECCOB U SIBICHUHM, HM3y4aeMbIX XUMHUEH, OHOJIOTHEH,
dbuznueckoi reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUM ONpeAeNnuiio Xapakrep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, MOJy4eHUsI HOBBIX MaTEpPHAIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(u3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa OoOywarouierocs, B (OpMUpPOBaHHE YMEHHM MPUMEHSATHh HAy4YHBIH
METO/]I MO3HAHHUS NP BHINOJHEHUN UMHU YYE€OHBIX UCCIIEA0BAHMIA.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpeIHEro 00111ero 00pa3oBaHus MOJ0XKEH
pAI Uael, KOTOpbIe MOYKHO PACCMATPUBATh KaK MIPUHIUIIBI €I0 MOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBUU C HEM KypC SIBISIETCA JIOTUYECKHU
3aBEpPIIEHHBIM, OH COJECPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUYAET KaK
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOM (PU3UKH.

Hoea z2enepanuzayuu. B cOOTBETCTBMM C HEW Marepuayn Kypca (HU3UKU
o0ObeMHEH BOKpYr (Qu3umyeckux Teopuil. Beaymmm B Kypce sBIsieTcs
dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi NpeAnosaracT HCHOJIb30BAHHE
TYMaHUTApHOTO TOTEHIHaNa (U3NYECKOW HayKH, OCMBICIICHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTHeM OOIECTBAa, a TaKkKEe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc puszuku yriyOoI€HHOTO YpOBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. lIpu sToM paccmarpuBaroTcs Ha
YpOBHE OOIIMX NPEICTABICHUNH U COBPEMEHHBIE TEXHMYECKHE YCTPOWCTBA, U
TEXHOJIOTUH.

Hoea 3xkonocuzayuu peamnusyercsi NOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX SKOJOTHYECKHMM IMpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHHKUM M TEXHOJOTMH, a TaKkKe OOCYXIECHHS
npo6JieM palMoOHAIBHOTO MPUPOIOIIOIB30BaHMS U SKOJIOTHYECKOM 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
MPUHLUIIAX CUCTEMHO-JEATENBHOCTHOrO noaxona. Jnsa pusuku peanmzanust 3TUX
MPUHIMIIOB 0a3UpyeTCsl Ha UCIOJIB30BaHUH CaMOCTOSATEIBHOIO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytonero (akropa ydeOHoro mpouecca. s yrimyOGiaéHHOro
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMYECKOTO JKCIEPUMEHTA,



BKJIFOYAIONIETO (PPOHTAIBHBIC YUYEHWYCCKHE OTBITHI TMPH HM3YyYEHWH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
IaBa cmocoba peanuzanuu  (pU3MUECKOro TpakThukymMa. B mepBoM cimydae
MpakTUKyM npoBoautcs aubo B koHEe 10 u 11 xnaccos, 1100 mociie nepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THUX KiIaccoB. Bropoi cmocod — 3To
uHTerpaiuss paboT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIE
MPOBOMSITCS B Mpoliecce uzyudeHus: paszaena (temsl). [lpu sTom mon pabGoramu
MPAaKTHKyMa TIOHUMAETCsl CaMOCTOSITENIbHOE HMCCIIeIOBAaHUE, KOTOPOE MPOBOIUTCS
110 PYKOBOJICTBY CBEPHYTOTr0, 0000MEHHOTO BH/1a O€3 TOMIaroBO HHCTPYKIUH.

B mporpamme mo ¢usnMke cucTeMa YYEHHUYECKOTO OKCIEPHMEHTA,
1abopaTopHBIX paboOT M MpaKTUKyMmMa MpPEJICTaBlIeHAa eIMHBIM TepeuyHeM. Bbribop
TEMATUKH IS OTUX BUIOB YYCHHUYECKHMX IMPAKTHUYECKHX Pa0OT OCYIIECTBIISCTCS
y4aCTHHKaMHU 00pa30BaTEIIFHOTO MPOIIecca UCXO0Is U3 OCOOEHHOCTEH MOYypOYHOTO
IUIAHUPOBAaHUsI WM OCHaleHus kaOuHeTa ¢usuku. Ilpm stom obecreymBaeTcs
OBJIaJICHNE OOYYalONIUMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
MU3MEPCHHS, WCCIICIOBaHMS 3aBUCUMOCTEH (MU3MYECKUX BEJIMYUH W TIOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

Bonbiioe BHMMaHHWE YIEAAETCS PEIICHUIO PAcYETHBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM ag pacu€THBIX 3a/a4 MPUOPUTETOM SIBISIOTCS 3a7add C SIBHO
3aJlaHHON U HESIBHO 33/JIaHHOW (PU3MYECKOW MOJIEJbIO, MO3BOJISIONINE MPUMEHSTh
U3Y4YCHHbIE 3aKOHBI M 3aKOHOMEPHOCTM KaK M3 OJIHOTO paszjena Kypca, Tak |
UHTETPUPYs MPUMEHEHNE 3HAHUN U3 pa3HbIX pa3fenoB. s kauecTBEHHBIX 3a/1a4
OPUOPUTETOM SIBIISIIOTCS  3aJjaHUsl Ha OOBSICHEHHE/NpelcKa3aHue MPOTEKAHUS
bU3MYeCKUX SBICHUN M MPOIECCOB B OKPY’KAIOIIEH JKM3HU, TpeOyromue BbIOOpa
buznueckoi MOACNHU JUIsl CUTYalluy MTPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOECIIeUYeHHUI0 ydeOHOro mporecca Kypc (U3UKH YyriayOJEHHOTO
YPOBHS Ha YpPOBHE CpPEIHEro 00IIero o0pa3oBaHus JOJKEH U3y4aThCs B YCIOBUAX
npeaMeTHoro kabunera. B kaOuHere GU3MKK MODKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYJOBaHHE MJIS BBIMOJHEHUS YKa3aHHBIX B MPOrpaMMme IO
¢u3NKe YYEeHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaKXke IEMOHCTPAIlMIOHHOE 000pY/JOBaHHUE.

JleMoHCTpalmoHHoe o0opynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
MPUHIIMTIOM MUHUMAJIBHOW JIOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3MKE KIIOYEBBIX JEMOHCTpAIui s
WCCJICIOBAaHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOLECCOB, OMIHUPUYECKUX W
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MMPUMEHEHUH.

JlaboparopHoe o00opyaoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX PadboT
dopMupyeTcst B BHIE TEMAaTHYECKUX KOMIUIEKTOB M 00ECIIEUMBACTCS B pacyéTe



OJTHOTO KOMIUIEKTa Ha JBYX oOyyammuxcsi. TemMaTHdyecKue KOMIUIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JOKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
MU3MEPUTEIBHBIX CUCTEM B BHJIE HU(POBBIX JaOOpaTOPUI.

OCHOBHBIMHM LIEJISIMU U3y4eHUs PU3UKH B 001IEM 00pa30BaHUU ABIISAIOTCS:

dopMHUpOBaHUE MHTEpECa U CTPEMIICHUS OOydYaloIIMUXCA K HAYYHOMY
U3YYEHUIO TPUPOABI, paA3BUTHE UX MHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUM O HAyYHOM METOJIe MO3HAHHUS U (POPMUPOBAHUE
UCCJIeI0BATENBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4YEHHUs OCHOB
CTpOEHUSI MaTepUH U PyHTAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

(dbopMupoBaHUE YMEHUN OOBICHATH ABJICHUS C UCIOIB30BAHUEM (PU3MUECKUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poiu (PU3MKU [ PAa3BUTUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTHH;

pa3BUTHE npe/ICTaBIeHUIN 0 BO3MOXHBIX  cdepax Oynyiein
npodeccuoHaIbHOM NIESITeNbHOCTH, CBSI3aHHBIX C (U3UKOM, MOArOTOBKA K
JanbHeeMy oOy4eHHIO B ’TOM HalpaBlICHUU.

JlocTkeHue 3TUX 1efiei 00ecreurnBaeTcs peleHueM CIIeAyIoluX 3a71a4 B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro o01iero 0opa3oBaHus:

NpUOOPETeHNE CUCTEMBI 3HAHHK 00 OO0HUX (U3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYISIpHYI  (usuky,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acCTPOPHU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHSITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
buznueckux SBICHUNA B TPHUPOAE W IS TMPUHATUAA TPAKTHUECKUX PEUICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB pEIIECHUs Pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CAaMOCTOSITENIbHOE CO3JaHHE
¢usnyeckoll MoOjENnH, aaeKBaTHOM YCIOBUSM 3aJadd, B TOM 4YHUCIE 3a]ad
WHKXEHEPHOI'O XapaKTepa;

NOHMMaHUE (QU3NYECKMX OCHOB M MPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS HA OKPY>KAIOIIYIO CPENy;

OBJIAJICHUE METOJAaMH CaMOCTOSITEJIbBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
(GU3NYEeCKNX OSKCIEPUMEHTOB, AaHalIM3a M HUHTEPOpeTanudl  HHPOpMAIIH,
OIpEJENICHMS] JOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yJIbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHUA YMEHUW NPOEKTHO-HCCIEA0BATEIIBCKOM,
TBOPYECKOH JIESATECIIbHOCTH;



pa3BuTHE uHTEpeca K chepaM mpodecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpOBEHb
u3ydeHuss yudeOHoro mnpenmera «®dusmka» Ha ypOBHE CpegHETO O0OIIero
oOpa3zoBaHus BbIOMpaeTcss OOYYAIOIMIMMUCSH, I[UIAHUPYIOIIUMU TPOJOKEHHE
o0pa30BaHus M0 CHEHUANTBHOCTAM (PU3NKO-TEXHUYECKOTO MPOPUIIS.

Ha u3yuenue ¢pusuku (yrinyOnéHHbIA ypOBEHb) HA YPOBHE CPEIHETO OOILETro
obOpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamMme 1o (GU3MKE TMepeueHb JTadOpaTOpHBIX |
NpakTUYECKUX paboT SABISETCS PEKOMEHIOBAaHHBIM, YUYUTENb JAENaeT BHIOOD
NPOBEACHHUS JITA0OPATOPHBIX pabOT W  OMBITOB C YYETOM HMHIUBUAYATBHBIX
OCOOCHHOCTEH 00yYarOIINXCS.

Peasm3anusi mnexaroraMd  T'HMHa3UH| BOCIIUTATEILHOI'0
MOTEeHIHAJIA YPOKA MpeAnojiaraer cjeayroliee:
. YcTaHOBACHHE  JIOBEPUTEIBHBIX  OTHOLICHHH  MEXKIY

YUUTEIIEeM HM €ro  yYeHUKaMH, CHOCOOCTBYIOIIUX  IMO3UTUBHOMY
BOCHIPUATHIO YYallIUMHCS TPEOOBAaHUN M MPOCHO YUUTEINs, MPUBICUCHUIO
UX BHHMaHHUS K 0o0CyXIaeMod Ha ypoke MHGOpMAIMH, aKTUBU3AIMH HUX
MO03HABATEIBHOM €SI TEIbHOCTH;

. noOyXJIeHHe  MIKOJIBHUKOB  COOJIOJaTh  HAa  YpOKe
oOILIENPUHATEIE HOPMBI TOBEACHHS, MpaBuia OOIIEHUS CO CTApUIUMU
(yuuTensiMH) W CBEPCTHUKAMU (OOYYArOITUMHUCS), TPHUHIUIBI y4eOHOMU
JTUCIUTUTMHBI U CAMOOPTaHHU3AIUH;

. NPUBJICYCHNE BHUMAHUSA IIKOJIBHUKOB K IICHHOCTHOMY
aCIEeKTy HM3yYaeMbIX Ha YpOKaxX SIBICHWW, OpraHu3anus UX paldoThl C
moJIydaeMoOlW Ha YpPOKe COIMajJbHO 3Ha4uMoW wuHboOpManumein —
UHULUUPOBAHUE €€ OOCYXIEHHUS, BBICKA3bIBAHUS YYAIMMUCSA CBOETO
MHEHUS 10 €€ TIOBOJLY ,BEIPA0OTKH CBOETO K HEl OTHOIIICHHS;

. UCIIOJIb30BAHUE BOCITUTATENbHBIX BO3MOKHOCTEN
cojiepKaHMsl y4eOHOro mpeiMeTa 4epe3 JEMOHCTPALUIO JETAM IPUMEPOB
OTBETCTBEHHOTO, TPAYKJAHCKOTO TTOBEACHUS, MMPOSBICHUS YEIOBEKOIIOOMS
U JI0OpPOCEepICYHOCTH, Yepe3 MoJ00p COOTBETCTBYIOIIUX TEKCTOB JIJIS
YTeHUs, 3a/1a4 ISl PeIIeHus, MPOOIEMHBIX CUTYyaruil uisi 00CYXICHUS B
KJ1acce;

. OPUMEHEHHE Ha YpOKE MHTEPAKTUBHBIX (HOpM pabOThI
yUaITUXCS:

UHTEJUIEKTYaIbHBIX,1€I0OBbIX,CUTYaIIMIOHHBIXUTD,CTUM YJIHPYIOIINXIIO3HAB
aTeIbHYIOMOTHUBAIMIOIIKOIBHUKOB; JTUCKYCCUH, KOTOPBIE aI0T y4allluMCs
BO3MOKHOCTh NPUOOPECTH OMBIT BEJIECHHUS KOHCTPYKTHUBHOIO JUAJIOra;



TPYNIOBOW pabOTHl WK pabOTHl B Mapax, KOTOPBIC y4aT MIKOJIHLHUKOB B
KOMaHTHOUW paboTe U B3aUMOJICUCTBUIO C APYTUMH ICTHMU;

. BKIIFOUCHHUE B YPOK UTPOBBIX MPOIEAYP, KOTOPHIE TOMOTAIOT
MOJ/Iep)KaTh MOTHUBAIMIO JIeTed K TOJNYYCHHWIO 3HAHWUH, HATAKWBAHUIO
MO3UTUBHBIX ~ MEXKJIMYHOCTHBIX OTHOIIEHWH B  KJacce, IOMOTAlOT
YCTaHOBJICHUIO T00pOKeNaTeaTbHOM aTMocdhephl BO BpeMs ypoKa;

. opranu3anus medcTBa, HACTABHUYECTBA MOTUBUPOBAHHBIX H
SPYAUPOBAHHBIX YYAIIUXCS HaJ WX HEYCIEBAIOIIMMH OJHOKJIACCHUKAMH,
JIAIOMIETO IITKOJIBHUKAM COIMAIBHO-3HAYUMBIN OIBIT COTPYIHHYECTBA H
B3aMMHOM TTOMOIIIH;

. WHUIMUPOBAHWE W TOJJIEPXKKA  HCCIICOBATEIBCKON
JESATENBHOCTH IIIKOJIbHUKOB B paMKaX peaiM3allii MU WHIUBHIYaTbHBIX
U TPYIIOBBIX MCCICIOBATCIIBCKUX IPOEKTOB, TO JACT IIKOJbHUKAM
BO3MOXXHOCTh ~ TIPUOOPECTH  HABBIK  CAMOCTOSTEILHOTO  pEIICHUS
TEOPETUYCCKON MpOOJIEMbl, HaBBIK T'CHEPUPOBAHHUS U OPOPMIICHUS
COOCTBEHHBIX WJICH, HABBIK YBXKHUTEIBHOTO OTHOIICHUS K UYXKUM HICAM,
oQOpMJICHHBIM B paboOTax APYrHMX HMCCICIOBATEIICH, HABBIK MyOJIUYHOTO
BBICTYILJICHUS TIEPET ayAUTOPUCH, apTyMEHTHPOBAHUS U
OTCTaWBaHUS CBOCH TOYKH 3PCHHUS.

q)OpMBI N BUABI JCATCIIbHOCTH.

ucnons3oBanne MKT  (mporpaMMbI-TpeHaKepbhl, TECThl, 3au4eThl B
ANEKTPOHHBIX MPUJIOKEHUSAX, MYJIbTUMEIUNHBIE MPE3CHTALNH, HAYYHO-
NOMyJIsIpHBIE TlepeAaun, (QuiIbMbl, OOydYaronue CalThl, YpPOKH OHJIAiiH,
BUJICOJICKIINH, OHJIANH-KOH(GEPEHIUH U JIp.);
[IpeaMeTHbIE OMUMITHAAIBI;

opraHu3anus MpPEIMETHBIX 00pa30BaTENbHBIX COOBITHI (IIPOBEACHUE
MIPEIMETHBIX JIeKaa) sl 00y4YarouXcsi;
3HaKOMCTBO ¢ «[IpaBuiamu BHYTpEHHETO pacropsijika oOy4yaroluxcs» U B
MOCIIEYIOIIEM MX COOJI0/ICHNUE;
no00p COOTBETCTBYIOIIMX TEKCTOB JUISI YTCHHS, 3aJad JJs pelieHus,
POOJIEMHBIX /1T 00CYXACHHS B KJacce,

UCIIOJIb30BAHUE 3aHUMATEIbHBIX 3JIEMEHTOB, UCTOPUN U3 KU3HHU BEIUKHUX
YYEHBIX, TUCATENIEH,
aHaJIHU3 TTOCTYIKOB JIFOJICH, HCTOPHIA Cy1e0, KOMMEHTAPUH K MMPOUCXOISIITAM
B MHUpE COOBITHSIM, UCTOPUYECKAs CIIPABKA,;

npoBeAieHUE «YPOKOB MYKECTBA;
NpUMEHEHHE Ha YPOKE WHTEPAKTUBHBIX (OpM paboOThl  ydamnimxcs:
UHTEJUIEKTYaIbHbIX, IEIOBbIX, CHTYallUOHHBIX UTP, TUCKYCCHUI;

I'pynmoBast pabota uinu padbota B napax (KOMaHIHOE B3aUMOJEHUCTBHE) C
ucnons3oBaHueM UKT v nucTaHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTHM
00y4eHus1, 00eCIeunBaOIIUX COBPEMEHHbBIE aKTUBHOCTH 00YUYarOIINXCS;



WCIIOJb30BAHUE BU3YAIBHBIX 00pa30B (MPEAMETHO-ICTETUYECKON Cpelibl,
HArjsiIHasl aruTanusl LIKOJIBHBIX CTEHJIOB, MPEAMETHOW HAIPaBICHHOCTH,
COBMECTHO MPOU3BOIUMbBIE BUACOPOIUKH IO TEMaM YpOKa);

BKJIIOUEHHE B YPOK UTPOBBIX MPOUEAYDP, KOTOPHIE TOMOTAIOT MOAAEPKATh
MOTHBAILIMIO JIETE K TMIOJYyYEHUIO 3HAHUM (COIIMO-UTPOBasi peXKUCCYpa
ypoKa, JIeKIUsl C 3alIaHUPOBAHHBIMH OIIMOKAMH, CIO)KETHO — pOJICBBIC
UTPbI, 3aHUMATEIIbHBIE YPOKHU U MATUMUHYTKH, YPOK - AEI0Bas UTPa, YPOK —
NyTEUIECTBUE, YPOK  MAacTep-KjIacc, YpPOK-HUCCIECAOBAaHHUE, HaJIU4UE
JBUTAaTEILHON aKTUBHOCTU HA YPOKax U Ap.);
pOBeICHUE YYEOHBIX U YU4EOHO-pa3BIEKATEIHHBIX MEPONIPUITHI (KOHKYpC-
urpa «lIpenmeTHbIil KpoccBOpa», TypHUp «CBOsS uUrpa», BHUKTOPHUHBI,
KBECTBI, JIUTEpPATypHasi KOMIO3UIIMsI, KOHKYPC Ta3eT U PUCYHKOB, OpeiH-
PHUHT, 3KCKYPCHS U JIp.);

NHnuBuyanbHbIE U TPYIIIOBBIE UCCIIEIOBATENBCKUE MPOCKTHI;

Konkypchl IpoekToB;

y4acThe B KOHKYpCax, BBICTABKaX, COPEBHOBAHUSIX, HAYUYHO-TIPAKTUYECKUX
KoH(pepeHusax, Qopymax, aBTOpCKHE IYOJIMKAIIMU B HW3JAAHUSAX BBIIIC
IIIKOJIBHOTO YPOBHS, aBTOPCKHUE MPOCKTHI, H300pETCHMs, TOJTYUUBIINC
0011IeCTBEHHOE 0JI00PEHHUE.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS NPHUPO/BI.

®duszrka — pyHIaMeHTanbHas Hayka o npupoje. Hayunslii MeTo no3HaHus U
METO/IbI UCCJICIOBaHUS (PU3UUECKUX SIBICHUM.

DOKCIIEpUMEHT M TEOpHusl B Mpollecce IMOo3HaHusi npuponbl. Habmionenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOrOBhIE M IU(pOBHIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIC CUCTEMBI).

[lorpemnoct  u3MepeHuid  pusznueckux  BeauuyuH  (abcCoyfoTHAsE U
OTHOCHUTEIIbHA ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajbHAs TOYKA,
aOCOJIFOTHO TBEPIOE TEI0, HWeadbHas >KUIAKOCTh, HJICAIbHBIA Ta3, TOYCUHBIH
3apsin). ['unoreza. @uU3ndeckuii 3aK0H, TPAHUIIBI €T0 TPUMEHUMOCTH. Du3nueckas
TEOpHs.

Pons u mecto ¢uzuku B GOpMUPOBAaHUM COBPEMEHHON HAy4YHOU KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue cuiibl TOKa M HAIpsOKEHHUS B I1€NU IOCTOSSHHOIO TOKa IIPH
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX HU3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ LK(ppoBoil naboparopueit nmo duszuke. [Ipumepsl uzmMepeHus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITBIOTEPHBIX TATYHUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aABUKeHHUE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUYKEHUS.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

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

ITepemernienne, CKOpOCTb (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTh) U
YCKOpPEHUE MAaTEpUAIBHOM TOYKH, MX IPOEKIMU HA OCHU CHUCTEMBbl KOOpJWHAT.
CnoxeHue nepeMeIleHnil U CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATBHOW TOYKH OT BPEMEHU U HUX
rpaduxu.

CBobOomHOE mazeHue. YCKOpEeHHE CBOOOJHOTO majeHus. J[BHKeHHE Tea,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH H
YCKOPEHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX rpaduKu.



KpuBonnHentHoe  nBukeHue. J[BMOKEHHE  MATEpUAIIBHOW  TOYKM IO
OKPY>KHOCTU. YTJOBas U JUHEWHas ckopocTh. [lepmoa u uvactora oOpaiieHwus.
LlenTpocTpeMuTeNnbHOE (HOPMAIBHOE), KacaTellbHOE (TaHI€HIMAIbHOE) U TOJIHOE
YCKOPEHHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
IBWKECHHE CHApsAJ0B, LENHbIC, M[IECTEpEHYAThIE W PEMEHHBIE MEPENAYH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mogenb cUCTEMBI OTCUETA, WIUTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TageHue Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmionenune naBwkeHUs Tena, OPOIIEHHOrO TMOJ YIJOM K TOPU3OHTY H
TOPU30HTAIIBHO.

Hamnpagiienne cCkopocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEIYKTOPE.

CpaBHeHuEe TyTeH, TPAeKTOPH, CKOPOCTEN NBMKEHUS OJHOTO M TOTO K€
T€Ja B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHrne HEpaBHOMEPHOTO JBUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus Mpu NpSIMOJIMHETHOM PAaBHOYCKOPEHHOM JBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKECHHH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
UCITIOJIb30BaHUE UG POBOIA TaOOpaTOPUN).

WN3yuenue nBwkeHHWs Tena, OpOIIEHHOTO ToOpu3oHTanbHO. [IpoBepka
TUIIOTE3bl O NPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXKAY JaIBbHOCTHIO
IIOJIETA U HAYAJIBHOW CKOPOCTHIO TeJa.

N3yueHne IBHKEHMSA Tella IO OKPY)KHOCTH C IIOCTOSIHHOM IO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH TEpHoAa OOpalleHUs: KOHUYECKOTO0 MasTHUKA
OT €ro napaMeTpoB.

Tema 2. /lunamuka.



IlepBeiii 3akoH HproroHa. MHepumanbHble cucTteMsl otcu€ra. IlpuHiun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenesneHue,
MIPUMEDBI).

Macca tena. Cuna. [lpuHumn cynepno3unuu CHil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepuaibHbIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBUBAJICHTHOCTh TIPABUTALIMOHHON H
VHEPTHOMN MacCCHI.

Cuna TskecTu. 3aBUCUMOCTb YCKOpPEHHUS CBOOOJHOIO MaJ€HHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUJIAHETHI W OT reorpaduyeckodl MmUpOTHl. JIBHXKeHHE
HeOECHBIX TeJl U UX CIIyTHUKOB. 3akoHbl Kerutepa. [lepBas kocMuyeckas CKOPOCTb.

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

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHUS CKOJBXKEHHUS U CUJa TPEHUS
nokost. Koapdunuent tpenus. Cuna CONpOTUBICHUS NPHU JABWKCHUM Tela B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO IBHKEHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IMOJUIMITHUKH,
JIBU>KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGmronenue aBMKEHUS T€Jl B UHEPIUAIBHBIX U HEMHEPIMAIBHBIX CUCTEMaX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

Kayenne naByx UMIMHAPOB WM IIAPOB pPa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEUHEPLUAIBHON CUCTEMBI OTCYETA.

CpaBHeHME  PaBHOJCHCTBYIOLIEH  MNPUIOKEHHBIX K TeIy CHI C
IIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B UHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJICHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOABEME U MAJICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUE€HUS U CKOJIbKECHUSI.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBMKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCUMOCTH BPEMEHHM IBHKEHHUA Opycka 10
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.



UccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXHUHE U
pEe3UHOBOM 00pasiie, OT ux AedopMalu.

N3ydenne NBUKEHUS CUCTEMBI TEJ, CBA3aHHBIX HUTHIO, IEPEKUHYTON uepes
nErkuit OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIJIOBOro KoddhduimeHrta
3aBucuUMOCTH Frp(N).

UccnenoBanue nBmxeHus Opycka MO HAKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
K03 PULIEHTOM TpEHUSI.

N3ydenune nBuxkeHHs Irpy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymatenbHOe M BpamliaTeabHOE JIBHKCHUE
TBEpAOro Teina. MOMEHT Cujibl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teiy. LleHTp TsxecTu Tena.

YcioBus paBHOBECUS TBEPAOTO TEA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOe PaBHOBECHE.

TexHuueckue yCTpPOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIIBHBIN KpaH, peméTyaTblie KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HccnenoBanne yciioBHI paBHOBECHS TBEPAOTO TeNa, HMMEIOLIET0 OCh
BpalICHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmitynibc MaTepraibHOM TOYKHU, CUCTEMBI MaTepHalbHbIX TOUEK. LIeHTp mMacc
CUCTEMBI MaTepUaJIbHBIX TOUEK. Teopema 0 JBHKEHUH IIEHTpa Macc.

NMinynbe cuiibl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MoMeHT umIlynbCca MaTepualbHOM TOYKHM. [IpencraBiieHne O cCOXpaHEHHUU
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJIAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuH. ['paduyeckoe
MpeACTaBIE€HUE PaOOThI CHUIIBI.

MOIIHOCTh CUIIBI.

Kunernueckass sHeprusi MarepuaibHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MaTepUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbL. lloTeHIManbHasE SHEprus.
[loTeHuuanbHast sHeprust ynpyro nedopMUpoBaHHON mpyxkuHbL. [loTeHnmanbHas
SHEprus Tella B OJHOPOJHOM TIpaBUTAMOHHOM Tmosie. lloTeHumanbHas >HEprus
TeJa B IPABUTALMOHHOM I0JI€ OJHOPOAHOTO Iapa (BHYTpHU U BHE miapa). Bropas
KOCMHUYECKasg CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMAIBHBIX CHJI C W3MEHEHHEM MEXaHWYECKOU
SHEPrUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHenue bepHymm s HAEaTbHOM XKUJAKOCTH KaK CIEACTBHUE 3aKOHA
COXpPAaHEHHUSI MEXaHUYECKOU YSHEPTUH.

TexHuueckue yCcTpoHCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJAOMET, KOMEpP, MNPYKUHHBIA THUCTOJIET, THUPOCKON, (UTypHOE KaTaHuEe Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTrBHOE IBUKEHUE.

N3Mepenune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

B3aumHble mpeBpalieHus KUHETHYECKOM W NOTEHUMAJIBHOM HDHEPrud IpU
JNEUCTBUU HA TEJIO CUJIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHepruu rnpu cBOOOIHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKmukKym.

N3mepenune nmiyiibca Tesa o TOpMO3HOMY Iy TH.

W3mepenue cuibl TITH, CKOPOCTH MOJENH JJIEKTPOMOOWIIS UM MOITHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJILCOM CHUJIBL.

HccnenoBanne coXxpaHeHUsI UMITYJIbCA IIPH YIPYTOM B3aUMOJIEHCTBUU.

N3Mepenne KNUHETHYECKOW YHEPTUM TEJA 10 TOPMO3HOMY ITYTH.

CpaBHEHUE W3MEHEHUS TTOTCHIIMAIBHON YHEPTUU TPYKUHBI ¢ pabOTOM CHITBI
TPEHUSL.

Onpenenenue pabOThl CWIbl TPEHUSI MpPU ABWKEHHHM Tejla MO HAKIOHHOU
IJTIOCKOCTH.

Pazngea 3. MousiekyasipHas pu3uka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
ombITHOe oOOocHOBaHue. Jluddys3usa. bpoyHoBckoe nBmkeHHE. XapakTep
JNBW)KEHUS W B3aUMOJCHCTBUS 4YacTWIl BewiecrBa. Mopaenu CTpOeHus Ta3o0B,
KUJKOCTEH W TBEPIBIX Ted M OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE ATHUX



Mozeneil. Macca u  pasMmepbl Mojekyn (atomoB). KonudecTBO BelecTsa.
[ToctostnHass ABorajpo.

TennoBoe paBHOBecue. Temmeparypa u crnocoOsl €€ u3mepenus. lllkana
temnepatryp Llenbcus.

Mogens uaealbHOrO ra3a B MOJICKYJISIPHO-KMHETUYECKOM TEOPHUH: YACTHUIIBI
rasa JIBIDKYTCS XaOTUYECKH U HE B3aUMOJACHCTBYIOT JIPYT C JIPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOcooTHAS
Temreparypa (mkana temneparyp KensBuna). 3axon Jlanerona. M3omporieccol B
UjeaTbHOM Ta3e C TIOCTOSIHHBIM KOJIMYEeCTBOM BemlecTBa. [ 'paduyeckoe
npe/iCTaBlIeHNnE U30IMPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBJICHUEM ©  CpeJAHEH  KUHETHYECKOW  DJHepruewu
MOCTYMATEIHHOTO TEIUIOBOTO JIBMXKCHHS MOJIKYJI HJEaJbHOTO Ta3a (OCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKONU TEOPUH UJICATbHOTO rasa).

CBs13b a0COJIFOTHOM TeMIIEpaTyphbl TEPMOJUHAMUIECKON CUCTEMBI CO CpeHEeN
KMHETHYECKON PHEPTHEH MOCTYMaTeIbHOTO TEMJIOBOTO ABVMKCHUS €€ YaCTHII.

TexHudecknue yCTPOMCTBA W TEXHOJOTHYECKHE IIPOIIECChI: TEPMOMETP,
OapoMeTp, MoTydeHUEe HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHUS.

Buneoponuk ¢ 3anuchbio peaqibHOro OPOYHOBCKOTO ABUKECHUSI.

HNuddy3us xuakocTei.

Mopaens onbita HTepHa.

[IpuTskeHre MOJIEKyI.

Mopenu KpucTajuiM4ecKuX pemeToK.

HaGmronenne u nuccnegoBaHne H30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne mpoliecca YCTAHOBIICHHS TEIUIOBOIO pPAaBHOBECHS IMpU
TEIUIO0OMEHE MEX]Ty TOpsiueid U XOJI0THON BOIOH.

N3ydeHne W30TEpMHUYECKOro Impolecca (PEKOMEHAOBAHO HCIOJIb30BaHUE
udpoBoii 1abopaTopun).

N3yyeHune n30X0pHOro rmnporuecca.

N3ydenune nzobapHoOro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEPMOJIUHAMHUYECKONW CHUCTEMBI. BHENIHNE U BHYyTpeHHUE napameTpsl. [lapameTpol
TEPMOJAMHAMHUYECKON CHUCTEMbl KaK CPEHUE 3HAYEHHUS BEIUYMH, OMUCHIBAIOIIUX
€€ COCTOSTHME Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano tepmoanHamuku. (CamMOnpoW3BONIBHAS — pelaKcauus
TEPMOJNHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens wnaeampHOro ra3a B TEPMOAMHAMMKE — CHCTEMa YpPAaBHEHUU:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIpAXKEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus TpUMEHUMOCTH 3TOM MOJENN: HU3Kash KOHLIEHTpAalUsl YaCTHUL, BBICOKHE
TEMIIEpaTypsl. BelpakeHUe i1 BHYTPEHHEN SHEPTUHU OJTHOATOMHOI'O HJI€AJIBHOTO
rasa.

KBa3zucratnyeckne u HECTaATUYECKUE TTPOLIECCHI.

DOnemeHTapHasi paboTa B TepMOJAMHAMUKE. Brruncinenue paboTel o rpaduky
npolecca Ha pV-auarpaMmme.

Temonepenaya  kak  cnocod  WM3MEHEHUs  BHYTPEHHEH  SHEpruu
TEPMOJMHAMUYECKOM  cUCTEeMBbl  0e3  coBepiueHuss pabotel. KoHBekuus,
TEIJIONPOBOIHOCTD, U3TyUYEHHUE.

KomnuectBo Ttemnotel. Tenmno€MKOCTh Tena. YAenbHas W MOJISIpHas
TEIJIOEMKOCTH BEIIECTBA. YpaBHEHHE Maiiepa. YjaenbHas TEIUIOTa CrOPaHMs
ToriuBa. Pacu€r KkonmmyecTBa TEIIOTHI MpH Teronepenave. [lonstue 006
aanabaTHOM mpolecce.

IlepBeii1 3aKkOH TepMOAMHAMUKU. BHyTpeHHsas oHeprus. KoaumuecTBo
TEIUIOTBI W paboTra Kak Mepbl M3MEHEHHS  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJWHAMHUKH [Jii PABHOBECHBIX IPOILIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHUCTEMBbI IPOXOAUT
eAMHCTBeHHAas aanabara. AGCONIOTHAs TeMIeparypa.

Bropoii 3ak0oH TEpMOIMHAMUKKA I HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOJKHO TIepeaaTh TEIJIOTY OT O0Jiee XOJIOIHOTO0 Tena K 0ojiee HarpeTtoMy 0e3
koMmrieHcaruu (Knaysuyc). HeoOGpaTuMoCcTh MPUPOIHBIX ITPOIIECCOB.

[TpuHumner nectBus TernoBbix mamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapuo.

DKOJIOTMYECKHE aCIEKThl MCIOJIb30BAHMS TEIUIOBBIX JABHMrareneil. TermnoBoe
3arpsAA3HEHUE OKPYXKAIOIIEH CPE/IbI.

TexHudeckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLECCHI: XOJIOIMUIIBHUK,
KOH/JMIIMOHEp, NW3EIbHBIH M KapOIOpAaTOpHBIM JBUTaTeiaH, napoBas TypOuHa,
IIOJIy4YEHNE CBEPXHHU3KUX TEMIEPATyp, YTWIM3ALMS «TEIUIOBBIX» OTXOAOB C
MCITI0JIb30BAaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AUUs OMOOPTaHUYECKOrO TOIIMBA [
BBIPA0OTKH «TETJIOBOW» U 3IEKTPOIHEPTHUH.

Jemoncmpauuu.

W3menenue TemMnepaTypsl IpH aquadaTnyeckKoM pacIlipeHHH.

BosnymiHoe orauso.

CpaBHEHME yAECIBHBIX TEINIOEMKOCTEN BELIECTB.



Cnoco0bl U3BMEHEHUsI BHYTPEHHEHN YHEPTHUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnprorepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoit, nPAKMUKYM.

N3Mmepenue yaenpHON TENIIOEMKOCTH.

NccnenoBanue npouecca OCTBIBAaHUS BELIIECTBA.

Hccnenosanue annabaTHOro mpolecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUSA H
TEeMIEpaTypbl KUTICHUS KUJIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeuiecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHAeHcanus. Vcnapenue u kumneHue. Y elbHas
TEIUI0Ta NapooOpa3oBaHUs.

HacebilieHHble W HeHachIleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTU Y JABJICHUSI HACBIIIEHHOr'O Mapa OT TEMIIEPATyphl, UX HE3aBUCUMOCTh
0T 00BEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JIaBJICHHS
B JKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOMCTB
KpuctauioB. [lnaBneHne W KpucTtauM3anus. YJelabHas TEIUIOTa IJIABJICHMUS.
CyO6numarnus.

Hedbopmanmu TBEpHOro tena. Pactsokenne u cxxatue. Casur. Moayne FOnra.
[Ipenen ynpyrux nedopmariuii.

TemoBoe pacuiupeHue KUAKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacimpenrue. AHTAPMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHI BEIIECTBA KaK MPUYHHA
TEIUIOBOTO PaCUIUPEHUS TeJl (Ha KaYeCTBEHHOM YpOBHE).

[IpeobpazoBanue 3HEepruy B (Pa3oBBIX MEPEXOIax.

VYpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxHocTHOEe HaTsKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunnsipusle sBnenus. /[aBiaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO KUJKOCTH.
®opmyna Jlannaca.

TexHuuecknue yCTPOMCTBA M TEXHOJIOTUYECKHME IIPOLECCHI:  KUJKHUE
KPHUCTaJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACBHILIEHHBIX MTAPOB.

Kunenne. Kurnenue npy noHM>K€HHOM J1aBJICHHM.

N3Mmepenne critbl MOBEPXHOCTHOTO HATSKEHMUS.

OnBbITHl C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnspusle siBneHus.

Moien HEHBIOTOHOBCKOM KUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

HaGmronenue manbix gedopmariuid.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS JKUIKOCTEM.

N3Mmepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydeHne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIICHKAa MacChl MapoB B
MOMEIIICHUHU.

N3mepenue korduiireHTa NOBEPXHOCTHOTO HATSXKESHUS.

N3mepenne moaynst FOHra.

UccnenoBanne 3aBucuMOCTH jaedopMallid PE3UMHOBOro oOpasia  oT
MPUII0)KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTtpu3auust Tell U €€ MpOsBIEHUA. OJJNEKTpUyeckuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsfoB. I[IpoBOINHMKH, HOHMAIEKTPUKA U MOJYIPOBOJHUKHU.
DNEeMEHTapHbIA 3JIEKTPUYECKUN 3apsAn. 3aKOH COXPAHEHHUS AIIEKTPUYECKOIO
3apsja.

B3aumopetictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KymnoHa.

Dnektpuueckoe noJie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsiibl.

HamnpspbkéaHocts  amekTpudeckoro  moss.  [IpoGubrit  3apsa.  Jluauum
HAIPSKEHHOCTHU AJIEKTPpUUECKOro noist. OAHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUUaNbHOCTh 3JEKTPOCTATUUECKOrO MOJis. Pa3HOCTh MOTEHUUAOB U
HanpspkeHue. lloTeHnmanpHas sHeprus 3apsjaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuunan anexrpocTaTuyecKoro mojst. CBsA3b HANPSKEHHOCTH TMOJS U Pa3HOCTU
MOTEHIMANIOB Il  3JIEKTPOCTAaTHUYECKOTO MoJisA (Kak OJHOPOJHOr0, TakK U
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU ATIEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsima. Ilome paBHOMepHO 3apsikeHHOW cdepsl. [lose
PAaBHOMEpPHO 3apsKeHHOro mo o0wvéMy mapa. Ilome paBHOMEpHO 3apsKEHHOU
OeCKOHEYHON TUIOCKOCTH. KapTwHBI NWHUN HANpPsHKEHHOCTH OSTHUX TIOJNEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpOBOTHHKH B 3IEKTPOCTATUYECKOM I10JIE. Y CIIOBUE PABHOBECHS 3apsi0B.

Jnsnexrpuku B BIIEKTPOCTATUYECKOM TOJIE. Jnzniexrpudeckas
MIPOHUILIAEMOCTH BEUIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE coeauHEeHNE KOHAEHCATOPOB. [locnenoBarenbHOe cOeqUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUECKOM IT0JIE.

TexHuyeckue yYCTpPOWCTBA M TEXHOJOTMYECKHUE IIPOLIECCHI: AIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKasi 3allliTa, 3a3eMJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCAaTOphI, reneparop Baun ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUECKOE TIOJI€ ABYX 3apPSIKEHHBIX IIACTHH.

Mogens a5ekTpoctaTiudeckoro reneparopa (Baun ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

YCTpOUCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcaTtopa OT IUION[aau
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOro MOJIS 3apsSKEHHOTO KOHAEHCAaTopa.

3apsiika v pa3psakKa KOHJIEHCcATopa 4Yepe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

OueHka cuj B3auMOJECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenne npeBpailieHus: SHEPTUH 3apsHKEHHOTO0 KOHIEHCATOpa B SHEPTHUIO
U3JIy4EHUsI CBETOIHO/IA.

N3ydenne npoTekaHus TOKa B LEIMH, COJAEpXKAIlel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIMAJIOB (HampsKEHUA ) npu
MOCJIEIOBATENILHOM COCIMHEHUU KOHJIEHCATOPOB.

UccnenoBanue paspsna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Ilocmoannstil 31eKmMpuiecKuii mokx.

Cuia toka. IlocTosHHBIN TOK.

VYcioBus CyleCcTBOBaHHS MOCTOSTHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukum
toka. Hanpsixxkenue U u DJ1C é.

3akon Oma [ yyacTKa IeTH.

DIEeKTpUUECKOe CONIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOrO MPOBOJHUKA OT €ro JUIMHBI U IUIONIAAW MONEPEYHOIO0 CEUCHUS.
Y nenpbHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTenpHOE, MapaJLICIIBHOE, CMEIIAHHOE COEAUHEHHUE IMPOBOJHUKOB.
Pacuér pa3BeTBNEHHBIX AekTpuyeckux ueneil. [lpasuna Kupxroda.



Pabota sanextpuueckoro Toka. 3akoH /[xoyns—JleHua.

MONTHOCTh 3JEKTPUYECKOr0 TOKa. TerjoBas MOIIHOCTb, BbIAeisieMas Ha
pe3ucrope.

OJIC m BHYTpEHHEE COINPOTUBICHUE HCTOYHHUKA TOKAa. 3akoH Oma g
MOJIHOM  (3aMKHYTOM) D3JIEKTPUYECKOM 1ernu. MOIIHOCTh MCTOYHHUKA TOKa.
Kopotkoe 3ambikanue.

KonnencaTtop B 11ienu NOCTOSHHOTO TOKA.

TexHU4YecKne YCTPOMCTBA M TEXHOJOIMYECKUE TMPOLIECCHI: aMIIEPMETP,
BOJITMETP, PEOCTAT, CYUETUUK IIEKTPUUECCKON IHEPTHH.

Jemoncmpayuu.

N3mepenue cumbl TOKa U HAMPSHKEHMUS.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKAa OT HANpPSDKEHUS Ui PE3UCTOpA,
JIaMITbl HAKaJIMBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COTNPOTUBIICHUS MWJIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
TUTOIIA M TTOTIEPEYHOT0 CEYEHUS U MaTepHaa.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT COMPOTUBIICHUSI TIPH TTOCTOSTHHOM
HaIPSKEHHUU.

[Tpsimoe m3mepenne DJ]C. KopoTkoe 3aMbikaHNe TaIbBAHUYECKOTO AJIEMEHTA
U OIICHKA BHYTPEHHETO COMPOTUBIICHUS.

Cnioco0OsI coenMHEHUsT UICTOYHUKOB Toka, D/[C OaTapeil.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXKIY IMOJIOCAMH HMCTOYHHMKA TOKa
OT CUJIbI TOKA B IIEIIH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padbomot, npaKmuKym.

HccnenoBanne CMEIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3Mmepenune yaeapHOro COnpoTUBIICHUS MPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HaNPsOKCHUS U1 JIAMIIBI
HaKaJIMBaHUSI.

VYBenuueHue npejaesna u3MepeHus: amnepmerpa (BoJbTMETPA).

N3mepenne DJIC 1 BHYTPEHHETO CONMPOTUBIICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctu J/]C raabBaHUYECKOrO 3JEMEHTAa OT BPEMEHH
MIpU KOPOTKOM 3aMbIKaHHH.

NccnenoBanne pazHOCTU MOTEHLUHMATIOB MEXIY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKTpuyeckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJAMMOCTh TBEPIBIX METAIJIOB. 3aBUCHUMOCTbh COINPOTUBIECHUSI METAUIOB OT
temneparypsl. CBEpXIPOBOAUMOCTD.



DIIEKTpUUYECKUU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBoaHUKH. CobcTBeHHas U IIPUMECHAs IIPOBOAUMOCTh
oJIynpoBOAHUKOB. CBoiicTBa p—N-niepexona. [loiynpoBogHUKOBBIE TPHOOPBI.

ONEKTPUYECKU TOK B JJIEKTPOJUTAX. DJIEKTPOIUTHUYECKAS IHCCOLMALML.
DnexkTponus. 3akoHbl Papajies A FAEKTPOIU3a.

DNIeKTpUUYECKUii TOK B Ta3zax. CamMOCTOSITENbHBIH M HECAaMOCTOSATEIbHBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monuus. I1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: Ta30opaspsiHble
JaMIIbl, AJIEKTPOHHO-TydeBass TpyOKa, MOJYNPOBOJHUKOBBIE TMPUOOPHI: U0,
TPaH3UCTOpP, (POTOAMOM, CBETOJAMOJ], TajbBaHWKa, papUHUPOBAHUE MEJH,
BBIIUIABKA AJTFOMUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHHSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 351ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOJHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiga 0JHOBAJICHTHOTIO HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIICHHUS  TEPMOPE3UCTOpa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKU TUOAA.

DOU3NYEeCKUI MPAKTHUKYM.

Cnioco0bl u3Mepenus pU3NYeCKUX BEIUYUH C UCIIOIH30BAHUEM aHAJOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX NATYUKOBBIX CHUCTEM.
AOGCONIOTHBIE M OTHOCUTEINIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEIHUMH.
OueHka rpaHul NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, HCCIEAOBAHMM  3aBUCHMOCTEU
(Gu3nyecKkux BEIWYMH, MpPOBEpKa NPEIIOKEHHBIX Tunore3 (BeIOOp u3 paboT,
ONMCAaHHBIX B  TEMATHYECKUX  pasfenax  «YYEHHYECKHMH  OKCIIEPUMEHT,
nabopaTtopHbie padOThI, MPAKTUKYM).

MexnpeaMeTHbIe CBSI3H.

N3yuenne kypca ¢usuku yroyonéaHoro ypoBHs B 10 kmacce
OCYLIECTBIIAETCS ¢ YYETOM COJIEPKATEIBHBIX MEXIPEAMETHBIX CBA3EH C KypCaMH
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa(uul ¥ TEXHOJIOTHH.

Meosicnpeomemmnboie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: ABICHHWE, HAy4YHbId (DakT, rumoresa, (pusmyeckas BeJIWYMHA, 3aKOH,



TEOopusl, HaAONIOACHUE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1adopaTopusi.

Mamemamuxka: penieHue cuUcTeMbl YypaBHeHUH. JluHelHas QyHKUUA,
napabona, runep6ona, ux rpadpuku U cBoiicTBa. Tpuronomerpuueckue (HyHKIIMH:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 MX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexanuueckoe IBH)KEHHE B KUBOM mpupoae, nuddysus, ocMoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIOIIEeH Cpebl,
yTUIW3alUsl OMOOPTaHMYECKOro TOIUIMBA JUIsi  BBIPAOOTKU  «TEIJIOBOM» H
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSDKEHHUE U KallUJUISIPHBIE SIBJICHUS B IPUPO/IE,
ANEKTPUUYECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumua: JUCKPETHOE CTPOCHHE BEIECTBA, CTPOEHUE aTOMOB U MOJEKYI,
MOJIb BEILeCTBA, MOJSpPHAs Macca, MOJy4YeHHEe HAHOMAaTepHalioB, TEIJIOBbIC
CBOICTBa TBEPABIX TEJl, KUAKOCTEH M Ta30B, KUJIKUE KPUCTAUIbI, HIEKTPUUECKUE
CBOICTBA METAJUIOB, JIEKTPOJIUTUYECKAS AUCCOLIMALINSA, TaJbBAHNU KA, dJIEKTPOHHAS
MUKPOCKOTHSI.

TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonocua: npeobpa3zoBaHue ABUKEHUN C MCIOJIB30BAHHEM MEXaHHU3MOB,
yu4€T CyXOro M IKHMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpOHILTENH, pemérdyaTrble KOHCTPYKIMHU), UCIOJIb30BAaHUE 3aKOHOB COXpPaHEHUS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JpYrue), JBUTATEIb BHYTPEHHEIO
CrOpaHusi, napoBas TypOMHA, OBITOBON XOJOJWJIBHUK, KOHIUIMOHEDP, TEXHOJIOTHH
HOJYyYEHUs] COBPEMEHHBIX MaTepHalloB, B TOM 4YHUCJIE HAHOMATEpUaJOB, WU
HAaHOTEXHOJIOTMH, 3JIEKTPOCTaTHUYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPOIpuOOpoOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Pa3znen 4. JinekTpoauHaMHuKa.

Tema 4. Mazcnummnoe noe.

B3aumoneiictBue MOCTOSAHHBIX MArHUTOB M MPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bekrop MarmuTHOM uHAykKuuu. [lpuHuun cynepno3unuu
MarHWTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHUH.

MarauTtHoe ToJie TPOBOJHUKA C TOKOM (TIPSMOTO MPOBOAHHKA, KATYIIKA U
KpyroBoro Butka). OneIT Jpcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopennia, e€ HanmpaBiIeHUE U MOJYJb. J[BHKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJHOM MarHuTHOM mojie. Pabota cumsl JlopeHia.

MarunurtHoe 1noJjie B Beniectse. @eppoMarHeTHKy, napa- u JTHaMarHeTUKH.



TexHudeckue YCTpOfICTBa N TCXHOJOIMYCCKHUC IIPOLCCChI: IMPHUMCHCHUC

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEU SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMIIT  MHAYKIMM ~ MAarHUTHOTO  MOJs  MOJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHMii MAarHUTHOM MHAYKUIMH TOJISL JJIMHHOTO MPSIMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmronenue nBukeHUs Myyka 3JIEKTPOHOB B MAarHUTHOM IIOJIE.

[MpuHnun NEeNHCTBUS AIEKTPOU3MEPUTEIBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

HccnenoBanue AelCTBUA MOCTOSIHHOTO MarHUTa Ha paMKy ¢ TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomazcHumnan uHOYKYuUsL.

SIBiieHne  BJIEKTPOMAarHUTHOM UHAYKUMU. IIOTOK BekTOpa MarHUTHOMN
uHaykiuu. OJIC uHAyKUIMHM. 3aKOH D2JIEKTPOMAarHUTHOM wuHAyKUMU Dapajes.
Buxpeoe snekrpudeckoe nosue. Toku Dyko.

OJC uHAYKIMHU B NMPOBOJHUKE, ABUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylllka HWHAYKTUBHOCTH B LIENM MOCTOSIHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJIOTHMYECKUE ITPOLECCHI: WHAYKIHOHHAS
1eYyb, COJICHOU], 3al[UTa OT JEKTPU3ALUU T MPHU JIBHKEHUU B MArHUTHOM I10JI€
3emIn.

Jemoncmpauuu.

HaGmronenwne siBIeHUS 2JIIEKTPOMArHUTHOW WHTYKIIWU.

UccnenoBanne 3aBucumoctd I/C HHAYKIMM OT CKOPOCTH HU3MEHEHUS
MarHUTHOTO MOTOKA.



ITpasuno Jlenua.

[Tagenune marauTa B aJIOMUHUEBOM (MeIHON) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

NccnenoBanne 3aBucumoctd D/IC caMOMHAYKIMU OT CKOPOCTH W3MEHEHHUS
CHUJIbI TOKA B LCTIH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NPaKmMuKym.

UccnenoBanue sBICHUS IEKTPOMArHUTHON MHIYKIIUU.

Onpenenenne HHAYKIUA BUXPEBOTO MATHUTHOTO MOJIA.

HccnenoBanue sIBICHUS CAMOUHIYKIIUU.

COopka MoJieny 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

Konebarensnasa cucrema. CBoOOIHEIE KOIcOaHUS.

IMapmonundeckue kosiebanus. Kunemarnueckoe M JUHAMHYECKOE OMHCAHUE.
DHepreTUYecKoe OMMcaHue (3aKOH COXPAaHCHUS MEXaHHMYECKOW dHepruu). BeiBon
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX dHEPreTUUYECKOTO U
KMHEMaTHUYECKOT'0 OMMCAHUSI.

Amvmuryna u (dasza kosnebanuid. CBs3b aMIUTMTYIbI KOJICOAHUN HCXOTHOU
BEJIMYUHBI C aMITUTYIaMHU KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u wactora koneOanuid. Ilepron Manbix CBOOOTHBIX KoJeOaHUU
MaTeMaTH4YeCKOTo MasTHuKa. llepuon cBOOOAHBIX KoJIEOAHHMI TIPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaromux KonebaHusx. BeiHyKIeHHbIe KoyieOanus. Pe3onaHc.
PezonancHas kpuBas. BiusHue 3aryxaHuss Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJICOaHMS.

TexHuyeckue yCTpOMCTBa U TEXHOJIOTMUYECKHUE MPOIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC HHCTPYMEHTBI, cericmorpad.

Jemoncmpauuu.

3anuck KojaebaTeIbHOTO JIBHKCHUS.

Ha6monenne HE3aBUCUMOCTH TIepHoa MalbIX KoJeOaHU Ipy3a Ha HUTH OT
aAMIUTUTYIBI.

HccnenoBanue 3aTyxaronux KojaeOaHuil 1 3aBUCUMOCTH IEPHOJIa CBOOOTHBIX
KOJIeOAHWUH OT CONPOTHBIICHUS.

UccnenoBanne koneOaHui Trpy3a Ha MAacCUBHOW MPYXKUHE C UEIbIO
dbopMupoBaHUs MPEACTABICHUH 00 HICATBHOW MOJICIH MPY>KMHHOTO MasTHUKA.

3aKOH COXpaHEHUS SHEPTUM P KOJIEOAHUAX I'Py3a Ha MPY>KUHE.

HccnenoBanre BRIHYKIEHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nadopamopnsie padbomot, npaKmuKym.



N3mepenue mnepuoaa CBOOOJHBIX KOJEOAHUH HUTSAHOTO M HPYNKUHHOTO
MasiITHUKOB.

N3yuenue 3aKOHOB JBUKEHUS Tea B X0O/€ KOJIEOaHUI Ha YIIPYTroM MOJIBECE.

N3yueHne nBUXEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUU B MPYKUHHOM MasiTHUKE.

HccnenoBanuie yObIBaHUS aMIUTMTYbI 3aTyXaOUX KOJIeOaHUH.

HccnenoBanne BbIHYKIEHHBIX KOJIEOAHUM.

Tema 2. dnekmpomazHumHubsle Ko1eO0aAHUAL.

Konebarenpubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMILTUTY/bI
3apsjia KOHJEHCATopa ¢ aMIUTUTYAO0N CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHHUS SHEPTHH B HJI€aIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AIIEKTPOMAarHUTHbIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJeOaHMsI.

[lepeMennblii TOK. MOIIHOCT, TIEPEMEHHOIO TOKAa. AMIUIMTYIHOEC U
JCUCTBYIOIIEE 3HAUYEHHE CHUJIbI TOKAa M HANpPSOHKEHUS TpH pazaudyHou ¢dopme
3aBUCUMOCTH ITEPEMEHHOI0 TOKa OT BPEMEHH.

CuHycousianbHbId TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyIlKa
UHIYKTUBHOCTH B LEMH CHUHYCOUJAJIBHOIO MEPEMEHHOIO0 TOKa. PE30HAaHC TOKOB.
Pe3onaHc HanpsixeHUN.

Uneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mnepemadya M MOTpebiieHHE
ANEKTPUUYECKON SHEPTUU.

DKOJIOTUYECKHE PHUCKH IIpU TPOU3BOJACTBE 3JIEKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TeXHU4YeCKHe yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU AJIEKTpOonepe1ay.

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBHUCUMOCTh YaCTOThI CBOOOHBIX KOJI€OAHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxaroUIUX IEKTPOMATHUTHBIX KOJIEOaHUH.

Mogenb 3J1IeKTpOMarHUTHOTO TeHepaTopa.

BoiHyX€HHbIE CUHYCOUATbHbIE KOJIEOaHUs.

Pe3ucrop, karymka MHIYKTUBHOCTA M KOHAEHCATOp B IENMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpa, KaTYIIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoiicTBO U IPUHIIKIL IeCTBUS TpaHCc(popMartopa.



Mopaenb TMHUM 3JEeKTpOonepeadHn.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomaolt, npaKmuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanre nepeMEHHOrO0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

HaGmronenue a31eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B 1M MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 3I1eKmMpPOMAZHUNHbLE 60IHBL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
OpoJoJibHbIE BOJIHBL. llepuos, CKOpOCTh paclpoCTpaHEHHUS U JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXeHHE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpaxius.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[IlymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbI.

DNEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IYUYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHasi opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJIH:  OTpPa)XXEHUE,  MPeJIOMJICHHE,
noJisipu3aius, uHTepdepeHus u qudpaKims.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMeHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUIMIIBI pagUOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPAa3BYKOBAsi TUAarHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpauuu.

OO6pazoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJIEOAHUH.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiinu MeXaHUIeCKUX BOJTH.

AKyCTHYECKHUUN PE30HAHC.

CaoiicTBa yIbTpa3ByKa U €ro NpUMEHEHHE.

HaGmronenne cBsSI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHMIA.

HccnenoBaHnue  CBOMCTB ~ JJIEKTPOMAarHUTHBIX  BOJIH: OTpa’KeHHUE,
MpeIOMJICHUE, TTOISpU3aIus, TudpaKius, HHTEPPEPECHITHS.

O6Hapy:xeHue nHHPaKpacHOro U yIbTPaPuOIETOBOTO U3NTYUCHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.



N3y4yeHue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuenne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAmonHEHOE paclpoCTpaHEHUE CBETa B OAHOPOIHOU cpexne. JIyu csera.
To4yeyHbIli HCTOYHUK CBETA.

Otpaxkenue cBeta. 3aKOHbI oTpaxeHus cBeTa. [loctpoeHue nzoOpaxeHui B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHU cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npesnoMiieHus. OTHOCUTENBHBIN MOKa3aTeNb MpeaoMiIeHus. [[0CTOSHCTBO YaCTOTHI
CBETa M COOTHOUIEHWE JJIMH BOJH IpHU IEPEXOJ€ MOHOXPOMATUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTHYECKUX CPEl.

Xona nyueit B mpusMme. [ucnepcusi cBera. CioxHBIA cocTaB 0enoro cBera.
[Ber.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yrojl MOJIHOr0 BHYTPEHHETO
OTpa)KEHUS.

CobOuparome W pacceuBaromiyie JuUH3bL. ToHkas JsuH3a. DoKycHOe
paccTosiHME M OINTHYeCKas CWjia TOHKOW JIMH3bL. 3aBUCUMOCTH (HOKYCHOTO
pPacCTOSIHUSI TOHKOM CepuuecKo JUH3bI OT €€ T€OMETPUH U OTHOCUTEIHHOTO
I10Ka3aTelis IPEJIOMIICHHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIUYEHUE, JaBAEMOE JIMH30M.

X0 iyda, MPOLIEAIIEro JIMH3Y IIOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka TMPsSMOU B
coOMpaIOIIUX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMaXx.

OnTuueckue nmpubopsl. Paszpemaromas cnoco6HocTh. [11a3 kak onTudeckas
cucTema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBas ontuka. WuaTepdepenums cBera. KorepeHTHbIE HCTOYHHUKH.
VYcnoBust HaOMIOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOTE€PEHTHBIX HMCTOYHHUKOB. IIpumepsl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cseta. JudpaximoHHas peméTka. YcCiIoBHEe HAOIIOIACHUS
[JIaBHBIX ~MAaKCUMYMOB IIpM MaJA€HUM MOHOXPOMATHYECKOIO CBE€Ta Ha
TuGPaKIMOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHnueckue yCTpOMCTBA M TEXHOJIOTHMYECKHE NPOLIECCHI: OYKH, JIyIa,
nepuckorn, Qoroamnmnapatr, MUKPOCKON, MPOEKIMOHHBIN amnmnapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHAS ONTHKA, TU(PPAKITMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccnenoBanne npenoMiaeHus CBETa.

HaGmroneHre noiaHoro BHyTPEHHEr0 OTpaskeHusl. MoJienb CBETOBOJA.

HccnenoBanne xXoxa CBETOBBIX NYYKOB 4YEpPE3  IUIOCKONAPAIIIEIbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBanue cBOWCTB M300pakKeHU B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue 1BETOB TOHKHUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

HaGmonenue nonsipu3anuu cBeTa.

[TpumeHeHune noasipoOuI0B I U3YUEHUS] MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue nokazaresns NpeJoMICHUsS CTEKIA.

UccnenoBanne 3aBucuMOCTH (DOKYCHOTO pAcCCTOSIHMSI OT BellecTBa (Ha
puMepe KUIKUX JTUH3).

N3mepenune pokycHOro pacCTOSHMS pacCEUBAIOIIMX JTHH3.

[Tony4yenue n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKaJia U JTUH3bI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue T€NTECKOMUYECKUX CUCTEM.

Hab6monenue nudpakimu, nHTepdEpEeHINN U MOJIIPU3AIIH CBETA.

N3ydeHne nossipru3anuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAJIEKTPHUKA.

Nzyuyenue nnTepdepeHnm 1a3epHoro U3IyuyeHUs Ha IBYX HIEIsIX.

Ha6monenne nucnepcun.

Hab6monenne u uccnenoBanue qudpakImOHHOTO CIIEKTpA.

N3mepenne niMHbl CBETOBOUM BOJIHBI.

[Tony4yenue crekTpa U3Iy4eHHUS CBETOAMOJA MPH MOMOIU TU(PAKIIMOHHON
PELIETKHU.

Pa3nesn 6. OcHOBBI cienMAJIBLHON TEOPUH OTHOCUTEJIbHOCTH.

I'pannnpl  NpUMEHMMOCTH  KJIacCMYeCKOM  mexaHuku.  [loctynatsl
CIIELIMATIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBaa. lIpeoOpa3zoBanus  JlopeHua.
VYcnoBue mnpuunHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3amejjieHue
BPEMEHHU U COKPAILCHUE JJIUHBI.

DHeprus U UMNYJIbC PEASITUBUCTCKOW YACTHUIIBIL.

CBsA3b MACChI C SHEPTUEN U UMITYJbCOM PEJISITUBUCTCKON YAaCTHUIIbI. DHEPTUs
ITOKOSI.



TexHu4eckre YCTPONCTBA U TEXHOJIOTMUYECKHE MPOILIECChl: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYyeHnnueckuit SKCEPUMEHT, J1a0OpPaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYyJIbCa W HDHEPIUM  PEIATHUBUCTCKUX dacTull (IO
doTorpadusm TpeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-60110860i1i oyaausm.

PaBHOBecHOe TeroBoe u3NydeHue (M3ydeHue aOCONIOTHO YEPHOIrO TeEla).
3akoH cmenienus: Buna. I'unore3a [lnanka o kBaHTax.

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorpdext. Onbitel A. I'. CroneroBa. 3akoHbl ¢hoTodddexTa. YpaBHEeHUE
OiinmreitHa st hotodddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBeta (B YaCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0 W a0COJIOTHO OTpakarollyro mnoBepxHocTh). OmnbiTer 1. H.
JleOenena.

BonnoBbie cBolicTBa yactuil. BonHbl ne bpoiins. JlnuHa BosiHb! ne bpound u
pasMmepsl 00JacTH JIOKAIHM3allMKM JBWXKYIIEHCS dacTuibl. KopmyckymnspHo-
BOJIHOBOW ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJlIax.

Crneunduka ndmepenuii B Mukpomupe. COOTHOIICHHs] HEONpeaenEéHHOCTEN
I'eiizenbepra.

TexHuueckne yCTpPOMCTBA W TEXHOJOIMYECKHE IPOLECCHI: CIEKTPOMETP,
dotornemMeHT, GOTOJATYMK, TYHHENbHBIM MHUKPOCKOIN, COJIHEYHas Oarapes,
CBETOUO.

Jemoncmpayuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranne 3akoHOB BHeHEro ¢hoTodddexra.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBICHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceetoguog.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nmocrosauol [Imanka Ha ocHOBe HccienoBanus ¢hoTodddekxra.

NccnenoBanne 3aBUCMMOCTH CUJIbI TOKA Y€PE3 CBETOUO/ OT HAMPSIKEHHUS.

Tema 2. @usuxka amoma.

OneITel MO HCCIENOBAaHHUIO CTpoeHUs atoMma. [lnmaHerapHas Mojens aToma
Pezepdopna.

[Moctynarsl bopa. U3nydyenue u norjoimieHue GOTOHOB MPHU MEPEX0/ie aToMa
C OJHOTO YPOBHSI DHEPTUU HA APYTrOM.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE U BBIHYXIECHHOE U3Ny4yeHue ceera. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHUE IIPOLECCHI: CIEKTPalbHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mognens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA MOHUZUPYIOIIUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3Ty4YEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HaGmonenue nuHevaToro cekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOI0 aTOMapHOTO BOJIOPOJAa M U3MEPEHUE
nocTostHHOM PunGepra.

Tema 3. Du3zuxka amomHo20 A0pa u 31eMeHMAPHLIX YACMUY,.

Hyxknonnas Moznens sapa [eitzenOepra—lBanenko. 3apsia supa. MaccoBoe
yucio sapa. M30tomnsl.

PannoaktuBHOCTh. Anb(da-pacnan. DJIEKTPOHHBIM W TO3UTPOHHBIN Oera-
pacnan. ['amma-n3nyuyenue.

3aKOH pPaJAMOAKTUBHOIO pacnaaa. PaanoakTUBHBIE H30TOIBI B IPHUPO/IE.
CBoiicTBa MOHU3UPYIOUIETO M3Iy4YeHHs. BiusHUE paJlOaKTUBHOCTH HA >KHUBBIC
opranu3Mebl. EcrecTBenHbidt hoH uznydenus. Jlozumerpus.

DHeprust CBsI3M HYKJIOHOB B siipe. S nepHbie cuiibl. JledexT maccsl sapa.

Snepubie peakuuu. [enenne u cuntes saep. Anepusie peaktopsl. [IpoOaemsr
YOPABISIEMOIO0 TEPMOSIAEPHOTO CHUHTE3a. ODKOJOTMYECKHE AaCIEKThl Pa3BUTHS
SIAEPHOU SHEPIETUKH.

Mertozsl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHII.

dyHAaMEHTaJbHbIE B3aUMOJCUCTBUs. bapuoHBI, ME30HBI U JICNITOHBL.
[IpencraBnenne o CtangaptHoit moaenu. KBapk-ritooHHas MOAENb aJpOHOB.

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

EnunctBO przmdeckoit KapTHHBI MUPA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MTPOLECCHI: JO3UMETpP, Kamepa
Bunbcona, siaepHBIi  peakTop, TEPMOSACPHBIM peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAaHCHAasi ToMorpadusi.

Yuenuueckuit sxcnepumenm, nadvopamopnvie pabomaoit, npaKmuKym.

HccnenoBanne TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

HccnenoBanne pagnoakTUBHOTO (hOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue norioiieHus: 6eTa-4yacTULl aTFOMUHUEM.

Pa3zgea 8. DiieMeHTHI aCTPOHOMMHU U ACTPOPU3UKH.



Drtansl pa3BUTHS acTpoHOMUU. [IpuKiIanHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKK IS OOBACHEHUS MPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonbl acTpoHOMUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKUE
TEJIECKOIIbI, PAJANOTENIECKObI, BHEATMOC(HEpHAst aCTPOHOMHUSI.

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

Conneynas cucrema.

Connue. ConHeunasi akTUBHOCTb. McTounuk sHepruu CoJiHIa U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CneKTpaabHbINA KJIacC —
CBETUMOCTBY». 3BE3/bl TJIABHOW IOCIEI0BATEIBLHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJIsl 3BE3]] TJIaBHOM IMOCIEN0BAaTEIbHOCTU. BHYyTpEeHHEE CTpOCHHUE
3BE31. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Bostonnu CojHua U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[Iyts — Hama I'anmaktuka. [lonoxenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranaktuku v kBa3zapbl. YUEpHBIE ABIPHI B siApax
rajakTHK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66sa. Pazberanue ranakTuk.
Teopust bosbioro B3peiBa. PenmnmkToBOE H3ITydeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuueckue nabnwoenus.

HaGmronenust 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIOKEHUN JJIsl OTPEeTCHHs TOJI0KEeHHsI HeOeCHBIX 00BEKTOB
Ha KOHKPETHYIO [aTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyIIapus U SIPKHE
3BE3/BI.

HaGmonenust B Tenmeckon JIyHBI, IUTaHET, TYMaHHOCTEM H 3BE3THBIX
CKOIUICHUHU.

Du3YeCKUH MPAKTHKYM.

CniocoOb1 n3MepeHus: GU3NIECKUX BEIMYUH C HUCIIOJIH30BAHUEM aHATOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOJIOTHBIE M OTHOCUTEIIbHBIE TIOTPEIIHOCTH U3MEPECHUN (DU3UIECKUX BEIIUMUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHMM  3aBUCHUMOCTEU
du3nUecKnX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  paslenax «YUCHUYECKUU  AKCIIEPUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

0O0o0maomee MoOBTOPEHUE.



O600uieHne U cucTeMaTH3alus COJIEpPKaHUs pa3liesoB Kypca «MexaHHuKay,
«MonexynspHas (pu3nKa U TEPMOJUHAMUKA», «DNEKTpoaAuHaMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIELUAJIBHON TEOpUU OTHOCHUTENbHOCTHY, «KBaHTOBas
puznka», «3IEMEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponr ¢u3ukm w  acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM U A3THUYECKOM cepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
U aCTPOHOMMM B COBPEMEHHON HAy4YHOU KapTUHE MHUpA, 3HAYECHUE ONMCATEIBHOM,
CUCTEMATU3UPYIOIeH,  OOBSICHUTENBHOM W  MPOTHOCTHUYECKOW  (DYHKIIMIA
¢uznueckoi Teopuu, poiib PU3NUECKON TeoOpuu B (HOPMUPOBAHUM TTPEICTABICHUN
0 (¢u3NUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kmacce
OCYLIECTBIISIETCS. ¢ YUYETOM COJIEPIKATEIBHBIX MEKIPEAMETHBIX CBA3EH C KypcamH
MaTEeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu ¥ TEXHOJIOTUH.

Mejicnpeomemmnvie NOHAMUA,CEAZAHHbBIE C USYUEHUEM MEMOO008 HAYYHO20
no3HanuA: ABJICHUE, Hay4yHbId (akT, rumoresa, (usmyeckas BeIWYMHA, 3aKOH,
Teopus, HaONIOJCHUE, SKCIEPUMEHT, MOJCIMPOBAaHUE, MOJEib, H3MEpPEHHE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, I(poBast 1abopaTopHsL.

Mamemamuka: pelIeHHE CUCTEMBbl YypaBHEHUH. TpuroHomerpudeckue
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE
TOXKJECTBO. BEKTOpBI M MX NPOEKIMH Ha OCU KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoansle 31emMeHTapHBIX (yHKUUN. [Ipu3sHaku nmogoOUs TPEyroJbHUKOB,
ompeieNIeHUE TUIONIAAU TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: >nextpuyueckue SIBICHUS B KUBOW NpuUpOE, KojieOaTelbHbIE
JIBVOKEHUS B JKUBOW IIPUPOJE, DKOJIOIMYECKUE PHUCKM IIPpU IPOU3BOJCTBE
NEKTPOIHEPTUH,  DJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYJKAIOLIEH  Cpelbl,
YJIBTPa3ByKOBasl JMATHOCTHMKA B MEIWIIMHE, OINTHYECKHUE SBICHUS B JKUBOU
IIPUPOJIE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAININYECKAsI CTPYKTypa TBEPIBIX
TEeJI, MEXaHU3Mbl OO0pa30BaHUS KPUCTANIMYECKONW PEIMIETKH, CIEKTPaJIbHBIHN
aHaIN3.

I'eocpagpua: wmarHuTHble TIONIOCA 3€MJIM, 3alleKW MAarHUTHBIX  PYI,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMmorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpoABUraTeNlb SJKoOU, reHepaTop NMEPEMEHHOI0 TOKA, WHAYKIMOHHAs Ie4b,
JMHUM 3JIEKTpoNepeay, 3IEKTPOABUraTeNb, pajap, paIuonpHUEMHHK, TEJIEBU30p,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKoBas JUAarHOCTUKA B TEXHUKE,



MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTUKA, COJHEUHas OaTapesi, CIIyTHUKOBBIE
MIPUEMHHKH, SIICPHAsI SJHEPTEeTUKA U DKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHUA.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA [TPOI'PAMMEI 110 ®1U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE PpPe3yJbTaThl OCBOCHUSA YuyeOHOro mnpeaMera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCThH 00YYaOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEN JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHUE KXU3HEHHOTO
ONbITa M OMbITA JIEITEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU IESTEIBHOCTH, B TOM YHCJIE B YACTH:

rPa’KAAHCKOT0 BOCIIUTAHUS:
c(hOpPMUPOBAHHOCTh TPAXKAAHCKOM TO3UIHMH OOYYAIOMIeTOCs KaK aKTHUBHOTO H
OTBETCTBEHHOT'0 YJIEHA POCCUMUCKOTO OOIIECTBa;
PUHSATHE TPaJULIMOHHBIX o0111eueTI0BEYeCKUX T'YMaHUCTUYECKUX u
JIEMOKPaTUUYECKUX 1IEHHOCTEH;
FOTOBHOCTh BECTH COBMECTHYK JEATEIIBHOCTH B MHTEpEcax I'Pa)XXJaHCKOTO
o0IIecTBa, y4aCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHu3alluy;
YMEHHE B3aMMOJECHUCTBOBATH C COLIMAJIBHBIMU MHCTUTYTAMH B COOTBETCTBUM C HUX
(GYHKIUSIMU U Ha3HAYCHHUEM;
TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU JI€SITEIbHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:
c(hOopMHUPOBAHHOCTh POCCUNUCKOM IpaKJaHCKOW HICHTUYHOCTH, MATPUOTHU3MA;
LIECHHOCTHOE OTHOILIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JIOCTHXXECHUSIM
POCCUHCKHUX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO IMOBEICHUS;
CIIOCOOHOCTh OIICHMBATh CHUTYallMi0 W TPUHUMATh OCO3HAHHBIC pEIICHUS,
OPHUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESATENBHOCTHA YYEHOTO;
OCO3HAaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO.

3CTETUYECKOr0 BOCIIUTAHUSA:
3CTETHYECKOE OTHOLICHUE K MHUPY, BKIIOYasg 3CTETUKY HAy4YHOTO TBOPYECTBA,
MPUCYIIETO (PU3NYECKOM HAYKE.

TPYAOBOI'0 BOCIIUTAHUSA:
HMHTEpEeC K pa3iuyHbIM chepaM npodhecCHOHAIBHON NESITeIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3UKON M TEXHUKOUW, YMEHHE COBEpIIATh OCO3HAHHBIM BBHIOOP
Oynyuieit mpodeccuu U peaanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHbI,



TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHUIO U CaMOOOpa30BaHMIO B 00JacTH
(U3HKY HAa TPOTSKEHUU BCEU KU3HU.

IKOJOrMYEeCKOr0 BOCIIMTAHUSA:
c(OPMHPOBAHHOCTh  JKOJOTMYECKOM  KYJIbTYpbl, OCO3HAHHE  IJI00AIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;
IUIAHUPOBAHUE U OCYIIECTBJICHHUE JCHCTBUM B OKPYXKAKOLIEW Cpele Ha OCHOBE
3HAHHU LEJIeH YCTOWYHUBOTO Pa3BUTHUSA YEIIOBEUECTBA,
paclIMpeHUe ONbITa AEATEIBHOCTH JKOJOTMYECKOM HANpaBJICHHOCTH HAa OCHOBE
UMEIOILIMXCS 3HAaHUU 10 (PUBHKE.

HEHHOCTH HAYYHOI'0 IO3HAHMA:
c(hOpMHPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3NUECKON HAYKU;
OCO3HAHHE LEHHOCTU HAyYHOW AESATEIbHOCTH, TOTOBHOCThH B MPOLECCE U3YUYEHUS
(GU3MKK  OCYHIECTBJISITh TPOEKTHYIO M  HMCCIEIOBATENbCKYIO JESTEIbHOCTD
WHJIUBUYaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHBIE YUeOHbIEe JeHCTBHSI

ba3oBble JJoruyeckue aelcTBUS:
CaMOCTOSITEILHO (POPMYITMPOBATh U aKTYaJIM3UPOBATh MPOOJIEMY, pacCMaTPUBAThH
e€ BCECTOPOHHE;
OTpEeNeNATh 1M JeATCIbHOCTH, 3aJlaBaTh MapaMeTpbl W KPUTEPUH UX
JIOCTYKEHHUS,
BBISIBIIATh 3aKOHOMEPHOCTH M IPOTHBOPEUYUS B PACCMATPUBACMBIX (PU3MUECKUX
SIBJICHUSIX;
pa3pabaTbiBaTh IUIAH pEIICHHS TPoOJeMbl ¢ YYETOM aHaIM3a HMMEIONTUXCS
MaTepHaIbHbIX U HEMaTEepUAIbHBIX PECYPCOB;
BHOCUTh KOPPEKTHBBI B JCATEIBHOCTH, OILICHMBATh COOTBETCTBHE PE3YyJbTaTOB
1IeJISIM, OIICHUBATh PUCKH MOCJIEACTBUH JEATEIHLHOCTH,
KOOPJAMHUPOBATh M BBHIMOJIHATL pabOTy B YCIOBHUSX PEaIbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aWMOICHCTBUS;
pPa3BUBaTh KPEaTHUBHOE MBIIIJICHUE MPU PEIICHUHN KU3HEHHBIX IMPOOIIEM.

ba3oBbIe ucciienoBaTebCKHe 1eMCTBUS.
BJIaJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYEBBIMM TMOHATUSAMHU M METOJaMHU
buznuecKon HAYKH;
BJIaJICTh HaBBIKAMHM YYEOHO-HCCIIEIOBATEIbCKOM W TPOCKTHOM JESITEILHOCTH B
obsactu (U3MKHU, CIIOCOOHOCTHIO M TOTOBHOCTBHIO K CAMOCTOSITEIBHOMY IOHUCKY
METOJIOB peIieHus] 3aAad (HU3NYECKOr0o COJIep)KaHMsSA, MPUMEHEHUIO Pa3IuYHBIX
METOJOB ITIO3HAHUS;



BIAJCTh BHUAAMHU JCATEIBHOCTH IO TIOJYYCHHIO HOBOTO 3HAHHUSA, €T0
WHTEPIPETAlN, TPEOOPAa30OBAHUI0 ¥ TPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX
CUTYallUsiX, B TOM YKCJIE IPU CO3JJaHUN YYE€OHBIX IPOECKTOB B 00JaCTH (PU3HKHU;
BBISIBIISITH IPUYNHHO-CIICJICTBEHHBIE CBS3U M aKTyaJIM3UPOBATh 3a7a4y, BHIIBUTATh
TUMoTe3y €€ pelieHus, HaXOAUTh apryMEHTHl IS JOKa3aTeIbCTBa CBOUX
YTBEPKJCHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPHH PEIICHUS;
aHAM3UPOBATh TIOJYYCHHBIE B XOJC PEIICHUS 3aJa4ydl Pe3yJbTaThl, KPUTHUYCCKH
OIICHMBATh X JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHNE B HOBBIX YCIIOBHSX;
CTaBUTh ®  (OPMYIUPOBATh COOCTBEHHBIC 3aJayd B  00pa30BaTEILHOM
JESATEIBHOCTH, B TOM YHUCJIC MPU U3YYCHUU (HU3UKU;
JaBaTh OIICHKY HOBBIM CHUTYAIIUSIM, OIICHUBATh PUOOPETEHHBIN OIIBIT;
yMETh TIEPEHOCUTh 3HAHUSA 10 (GU3MKE B  TMPAKTHYCCKYIO  00JIacTh
KU3HEEATEITHHOCTH;
YMETh HHTCTPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIaCTeH;
BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OpUTHHAIBHBIC TI0JIXO0IBI U PEIICHUS;
CTaBUTH NPOOJIEMBI U 33J1a4H, JIOMyCKAIONNE aTbTCPHATUBHBIC PCIIICHHUS.

Pab6ora ¢ undgopmanmeii:
BJIQJICTh HAaBBIKAMHU MOJydeHHUs HWHOpManuyu (U3NYECKOr0 COACPKAHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CAaMOCTOSITEJILHO OCYILECTBIATh TOUCK, aHaJIu3,
CUCTEMATH3alMI0 W MHTEpIpeTaluio UHGOPMAIMK PA3TUYHBIX BUIOB U GHopM
Npe/ICTaBIICHUS;
OLICHMBATh JIOCTOBEPHOCTh UH(OpMAINH;
UCIIOJIb30BaTh CPeCTBA MH(OPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHI B
pEIICHHH KOTHUTHUBHBIX, KOMMYHHKATUBHBIX W OPraHH3alMOHHBIX 3a7a4 C
cobmoieHueM TpeOOBaHUN DSProHOMHUKH, TEXHUKH O€30MacHOCTH, TUTHEHHI,
pecypcocOepexeHusi, MPaBOBbIX M ATHUYECKUX HOPM, HOPM HHGOPMAIIMOHHON
0€30IMacHOCTH;
CO3/7aBaTh TEKCThl (PU3UYECKOTO COMAEpkKaHUS B PANTHUHBIX (hopMmaTax ¢ yd€Tom
Ha3HAauYeHUs WH(OOPMAIUHU U [IETIEBON ayIMTOPUH, BEIOMpPAs ONTUMAITBHYIO (GOopMy
MIPEICTAaBICHUS U BU3yaJIU3aIlHH.

KomMmyHuKaTHBHBIE YHUBeEPCcAJIbHbIE YUeOHbIe 1eificTBUS:
OCYIIECTBIISITH OOIIEHUE HAa YPOKaxX (PU3UKHU U BO BHE-YPOUHOU €SI TEILHOCTH;
pacno3HaBaTh MPEAMOCHUIKN KOH(MIUKTHBIX CUTYaIlui U CMSATYaTh KOH(DIIUKTHI;
pa3BEPHYTO H JIOTUYHO W3JIaraTh CBOIO TOYKY 3pPEHUS C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;
MOHUMAaTh M WCIOJIb30BaTh MPEUMYINECTBA KOMAHJAHOW W WHANBUAYaITBbHOMN
padoThI;
BEIOWPAaTh TEMATHKy W METOJBl COBMECTHBIX JEUCTBHM C Yy4ETOM OOIMHX
WHTEPECOB U BO3MOYKHOCTEH Ka)XI0T0 YiIeHa KOJJICKTHBA,



IIPUHUMATB LEJIU COBMECTHOMN NEATEIIBHOCTH, OPraHU30BbIBATh U KOOPIUHUPOBATH
JEUCTBHS N0 €€ NOCTHKEHUIO: COCTABIIATH IUJIaH JAEHCTBUM, pacIpeesaTh POJIU C
y4€TOM MHEHUU YYaCTHUKOB, OOCYKJATh PE3YJIbTATHl COBMECTHOM pabOTHI;
OLICHMBAaTh KAaue€CTBO CBOETO BKJIAaJa M KaXJOTO0 yYaCTHUKA KOMaHIbl B OOIIMIA
PE3yNbTAT M0 pa3pabOTaHHBIM KPUTEPUSIM;
Ipe/yiaratb HOBBIE IIPOEKThI, OLICHUWBATh MAEW C TMO3UMLUUUA HOBH3HBI,
OPUTMHAJILHOCTH, MPAKTUYECKON 3HAYMMOCTH;
OCYLIECTBIIATh NTO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PA3JIMYHBIX CUTYALMSX,
MPOSIBJISITh TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.
PeryasiTuBHbIC YHUBepPCAJIbHbIC y4eOHbIEC AeHCTBHS
Camoopranusanus:
CaMOCTOSITEJIbHO OCYIIECTBIIATh TO3HABATEIbHYIO JIEATEIbHOCTH B 00JACTH
GU3UKM M aCTPOHOMHH, BBISBISATH MPOOJIEMBI, CTaBUTh U (GOPMYIUPOBATH
COOCTBEHHBIC 3a]1a4H;
CaMOCTOSITEJIbHO COCTABJAThH IJIAH PELIEHUs PACUETHBIX M KaYE€CTBEHHBIX 3ajad,
IUTAH BBITIOJIHEHUS TMPAKTUYECKOW pPabOThl ¢ YYETOM HMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MIPEANOUYTCHHIH;
JaBaTh OLICHKY HOBBIM CUTYallUsIM;
pacIIMpATh paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHUMH;
JenaTb  OCO3HAHHBIM  BBIOOp, apryMeHTHpoBaTh €ro, OpaTrb Ha ce0s
OTBETCTBEHHOCTbD 32 PELICHHUE;
OLICHUBATh MPUOOPETEHHBIN OTIBIT;
CIoCcOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO SPYAMIIMHU B 00JacTU (PU3UKH,
MIOCTOSTHHO TMOBBIIIATH CBOM 00pa3oBaTeIbHBIN U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:
JlaBaTh OLEHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISM;
BIIAJICTh HAaBBIKAMHU TO3HABATEIHHON pe(IeKCMM KaK OCO3HAHHWS COBEPIIAEMbBIX
JNEUCTBUUA W MBICIUTEIBHBIX MIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMUI;
UCIIOJIb30BaTh MPUEMBI pedrieKcuu I OLEHKH CHUTYyallid, BBIOOpa BEPHOTO
peleHns;
YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MMPUHUMATh PEIIEHUS 110 UX CHUKEHUIO;
[IPUHUMATh MOTHBBI M APTyMEHTBhl JPYIMX I@PH aHAIU3€ PEe3yJIbTaTOB
NEeATEIIbHOCTH;
MIPUHUMATH Ce0sl, MOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA;
MIPUHUMATh MOTHBBI M AapTryMEHThl JPYIMX T@PH aHAIU3E pPEe3yJIbTaTOB
NEeATEIIbHOCTH;
MPU3HABATh CBOE MPABO U MPABO IPYTHX HA OLIUOKH.



B mporecce AOCTHXKEHUS JIMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MPOTPaMMBI IO
dbuzuke s YpOBHS cpeaHero oOmero o0pa3oBaHUs Yy  00y4arommXxcs
COBEPIICHCTBYETCS IMOLIMOHATbHBIN WUHTEJUICKT, IpeanoIararomun
c(hOpMUPOBAHHOCTb:

CaMOCO3HAHUS, BKJIIOYAIONIETO CHOCOOHOCTh TOHUMATh CBOE HSMOIMOHAIBHOE
COCTOSIHHE€, BUCTH HAMpPAaBICHUS Pa3BUTHSI COOCTBEHHOW 3MOITMOHAIHHOU CQEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYIMPOBaHUsA, BKIIOYAIONIETO CAaMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIOCOOHOCTH aJanTUPOBATHCA K
OMOIMOHAILHBIM U3MECHCHUSM M MPOSBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;
BHYTPEHHEW MOTHBAIlMY, BKJIIOYAIONICH CTPEeMIIEHHE K JOCTIDKCHUIO WENH |
yCIiexXy, ONTHMH3M, WHHUIIMATHUBHOCTH, YMCHHE JICMCTBOBATh, MCXOJS M3 CBOUX
BO3MOXKHOCTEH;

OMIATHH, BKJIIOYAIOIICH CIIOCOOHOCTh TIOHMMAaTh AMOIMOHAIBHOE COCTOSHUE
JAPYTHX, YYUTBIBATH €r0 TIPH OCYIISCTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M COTICPEKMBAHUIO;

COIIMAJIHBIX HABBIKOB, BKIIFOYAIOIIMX CIOCOOHOCTHh BBICTPAMBATh OTHOIICHHS C
JIPYTHEMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peiiaTh KOHMIUKTHI.

ITPEAMETHBIE PE3VJIbTATHI

K xonmy oOyuenusst B 10 knacce mpenMeTHblE pe3yJbTaTbl Ha YIIIyOJIEHHOM
YpPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHUAIOIIUXCS YMEHUM:
MOHUMATh POJIb (DU3UKH B DKOHOMUYECKOM, TEXHOJIOTHYCCKOU, DKOJIOTUYECKOM,
COLIMAJILHOM M THUYECKOM chepax MesTeIbHOCTH YelIOBeKa, POJib U MECTO (PU3UKH
B COBPEMECHHOM HAay4yHOM KapTUHE MHpa, 3HAYCHUE  OMNHUCATEIBHOM,
CUCTEMATH3UpYIOlIeld,  OOBSICHUTEILHOW W MPOTHOCTUYECKOM  (PyHKIIHIMA
buznueckor TEOpUH — MEXAHUKH, MOJCKYJSIpHOW (DU3UKH M TEPMOIWHAMUKH,
poiib (u3mveckol Teopur B (OPMHPOBAHWUU TIPEACTABICHUNA O (HU3HUECKOU
KapTUHE MUDA;

pas3nuyaTh YCIOBUS NPUMEHUMOCTH MOAENeH (U3UYECKUX TEeI W TPOIECCOB
(sBNEeHMIT): WHEpIUaTbHAs CcHUCTeMa OTCYETa, aOCONIOTHO TBEPIOE TEoO,
MarepualibHas TOYKAa, PABHOYCKOPEHHOE [BH)KEHHE, CBOOOJHOE TNaJeHue,
abcomoTHO ympyras nedopmaiius, abCOOTHO yMPyroe W abCONIOTHO HEYNPyroe
CTOJIKHOBEHHUSI, MOJIETIN Ta3a, >KUAKOCTH U TBEPIOro (KpUCTAIIMYECKOIr0) Tena,
WJICAIBHBIN Ta3, TOYCYHBIN 3aps, OAHOPOIHOE IEKTPUUECKOE MOJIE;

pa3nu4arh ycioBHs (TPaHMIIBI, O0JACTH) MPUMEHUMOCTH (DH3MUYECKUX 3aKOHOB,
MOHMMATh BceoOlUid xapakTep (yHIAMEHTAJIbHBIX 3aKOHOB M OrPAHUYEHHOCTh
WCIIOJIb30BaHUs YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSACHITH MEXAaHMYECKUE MPOLECCHhl U SIBICHUS, UCIOIb3YS
OCHOBHBIC TMOJIOKEHUS U 3aKOHBl MEXaHUKU (OTHOCHUTEIBHOCTh MEXaHUYECKOTO
JBHO>KEHUS, hopmyIibl KUHEMAaTUKHU PABHOYCKOPEHHOTO JBH>KEHUA,
npeoOpa3oBanus ['anmuiess st CKOPOCTH W TepeMelleHus, 3akoHbl HbroTOHA,
MPUHIIMIT OTHOCUTENBHOCTU ['anmies, 3aKOH BCEMHUPHOIO TITOTEHUS, 3aKOHBI
COXpaHEHMSI HMITyJbca M MEXaHWYECKON OJHEpPruM, CBSI3b padOThl CHUIBI C
M3MEHEHHEM MEXaHMYECKOW SHEPruH, YCIOBUS PAaBHOBECHUSI TBEPAOTO Teja), Mpu
3TOM HCIOJb30BaTh MAaTEMAaTUUYECKOE BBIPAXKECHHE 3aKOHOB, YKa3bIBATh YCIJIOBUS
NPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: TpeoOpa3oBanuii ["amwies, BTOporo u
TPETHETO 3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHEHUS MMMYJIbCAa U MEXaHUYECKOU
SHEPruu, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJM3UPOBATh U OOBICHATH TEIUIOBBIE TMIPOIECCHI W SBJICHUS, HCIOIb3YS
ocHoBHBIE TTo10keHUsT MKT u 3akOHBI MOJIEKYJIIpHON (U3UKHA U TEPMOJIUHAMUKH
(CBsI3b JaBIICHUSI UICATBHOTO Ta3a CO CpeHEN KHHETUUECKOU YHEPTUEH TEeIJIOBOTO
JIBW)KEHUS WU KOHIIEHTpAllMEHd €ro MOJIeKYJ, CBSI3b TEeMIEpaTyphbl BEIIECTBA CO
CpeHEe KUHETHUYECKOW OHHEpPrue TEeIIOBOrO JABMKEHHUS €ro 4YacTwll, CBA3b
NABJICHUSI WJCAIIBHOTO Ta3a ¢ KOHIICHTpalMEHd MOJIEKYJT M €ro TeMIepaTypowu,
ypaBHeHUEe MenaeneeBa—Kianeipona, mNepBbll 3aKOH TEPMOAWHAMHMKH, 3aKOH
COXpaHEHMsI DSHEPruM B TEIUIOBBIX Ipolieccax), IPU OSTOM HCIOJIb30BAThH
MaTeMaTU4EeCKOE BBIPAKEHUE 3aKOHOB, YKa3blBaTh YCIOBHUS IPUMEHUMOCTHU
ypaBHeHUs1 MeHneneeBa—Knanenpona;

aHANMM3UPOBATh U OOBACHATH DJIEKTPUUYECKUE SIBIICHUS, HUCIOJb3ysd OCHOBHBIE
MOJIOKEHNS W 3aKOHBI 3JEKTPOAMHAMUKHU (3aKOH COXPAHEHUS AJIEKTPUUYECKOTrO
3apsaa, 3akoH KyroHa, MOTEHIMANbHOCTh AJIEKTPOCTATUYECKOTO ITOJIS, MPUHIIUIL
CYyHEPIIO3ULMHA  DJICKTPUUYECKUMX  TOJIEHM, IIPM OTOM  YyKas3bplBas  YCIJIOBUSA
IPUMEHUMOCTH 3akoHa KyllOHa, a Takke NPAKTUYECKU BaXKHbIE COOTHOILLICHUS:
3akoHbl OMa [Ji y4yacTkKa LENU U JJIs 3aMKHYTOM 3JIEKTPUYECKOW LIENH, 3aKOH
Jxoyns—Jlenna, npasuiia Kupxroda, 3akonsr apazes A 371€KTPOIN3a);
ONMKCHIBaTh  (PU3WUYECKHE TPOIECChl U  SIBICHHS, WCIHOIB3YS BEIUYUHBI:
MIEpEMELICHHUE, CKOPOCTh, YCKOPEHHME, HMIYJIbC Te€Ja W CUCTEMBI TeJ, CHUIa,
MOMEHT CHWJIbl, JaBJICHHE, NOTCHUHUAJIbHAS DSHEPrUsi, KUHETUYECKas DHEprus,
MEXaHH4YecKasi dHEeprusi, padoTa CHibl, IEHTPOCTPEMUTEIHLHOE YCKOPEHHE, CUia
TSUKECTH, CUJIa YOPYTrOCTH, CWiIa TPEHUS, MOIIHOCTb, SHEPTHUS B3aWMOJECUCTBUS
Tena ¢ 3eMi€il BOJM3M €€ MOBEPXHOCTH, SHEPTHUS yIPYTOH AehOopMaIiu Py KUHBI,
KOJIMYECTBO TEIUIOTHI, a0COJIFOTHAsI TEMIIepaTypa Tejia, paboTra B TEPMOAMHAMUKE,
BHYTPEHHSSI HEPrus UJE€aIbHOIO0 OJHOATOMHOIrO rasza, padoTa uiealbHOro Trasa,
OTHOCUTEJIbHAs BIIAXXHOCTh Bo3ayxa, KIIJ[ wmmeanbHOro TemioBOro ABUraTelis;
AJIEKTPUYECKOE II0JIE, HANPSIKEHHOCTH DSJIEKTPUUECKOIO ITOJS, HANPSKEHHOCTH
MOJIS TOYEYHOrO 3apsAna WIH 3apsSHKCHHOrO Iapa B BaKyyMe U B JUDJIEKTPHKE,



MOTEHLIHAI AIEKTPOCTATUYECKOTO noJIs, pa3HOCTb HOTEHINAJIOB,
ANEKTPOABMKYILAs  CUja, CHJA TOKAa, HaNpsSHKEHUE, MOLIHOCTh  TOKa,
ANEKTpUUYEcKasi EMKOCTh IJIOCKOT0 KOHAEHCATOpa, COMPOTUBICHUE YUaCTKA LIETH C
MOCJIEIOBATEIbHBIM U MapajluIeJbHbIM  COEIMHEHUEM PE3UCTOPOB, SHEPIHUs
AIEKTPUYECKOTO MOl KOHAEHCATOPa;

OOBSACHATh OCOOEHHOCTH NPOTEKAHUS (PUINYECKUX SBJICHUNA: MEXaHUYECKOe
JIBUKEHUE, TEIJIOBOE JBMKEHUE YACTUI[ BELIECTBA, TEIUIOBOE pPaBHOBECHE,
OpoyHOBCKOe JIBUkeHHUE, auddy3us, ucnapeHue, KUIEHWEe U KOHACHCAIUS,
IUTABJICHUE W KPUCTAJUIM3AlLlMs, HAIPABJICHHOCTb TEIUIONEpenayuu, 3JIEKTPU3aLUs
TeJ, IKBUMOTCHIIUATBLHOCTh MTOBEPXHOCTH 3aPSHKEHHOTO TTPOBOTHUKA;

IPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (DU3NUYECKOM BEJIMUMHBI OT JAPYTrou
C HUCIIOJb30BAHUEM MPSAMBIX U3MEPEHUH, MPU ITOM KOHCTPYUPOBATH YCTAHOBKY,
(dbuKCUpOBaTh PE3yIbTAThl TMOJYUYEHHOW 3aBUCUMOCTH (DU3UUECKUX BEIUYUH B
BUje TpadukoB C y4ETOM aOCONIOTHBIX TOTPENTHOCTEH W3MEpeHUH, JenaTh
BBIBOJIBI 110 PE3YJIbTaTaM HCCIICIOBAHUS;

IPOBOJIUTh KOCBEHHBIC HM3MEpPEHUS (PUBMYECKUX BEJIUYWH, TIPU ITOM BBIOUPATH
ONTUMAJIbHBI METOJI M3MEPEHHMs, OICHHWBATh aOCOJIOTHBIE W OTHOCHTEIIbHBIC
MOTPEUTHOCTH TIPSIMBIX M KOCBEHHBIX U3MEPEHUI;

IPOBOAUTH ONBITHI MO TPOBEPKE MPEIJIOKEHHOW THUIIOTE3bl: IJIAHUPOBAThH
HKCIIEPUMEHT, COOUpaTh HSKCHEPUMEHTANIbHYIO YCTAaHOBKY, aHAJIH3UPOBATH
MOJIYYE€HHBIE PE3yJIbTAThI U JIeNIaTh BBIBOJI O CTaTyCE MPEAI0KEHHON THUIIOTE3bI;
coOmoaTh TpaBwiia O€30MacCHOrO TpyJa MpH TMPOBEIACHUU HCCIEIOBAHUN B
pamMKax y4eOHOIro HKCIIEpUMEHTa, MPAKTUKyMa M y4eOHO-HCCIIeIOBATEIbCKON U
NPOEKTHOM JIESITEIbHOCTH C UCIOJIb30BAaHUEM HM3MEPHUTEIbHBIX YCTPONCTB W
71a00paTopHOro 000PYIOBAHUS;

pemaTrh pacuyéTHBIC 3a/Jlaud C SBHO 3aJIaHHOM M HESBHO 3aJaHHON (HU3UYECKOU
MOJICNIbIO: Ha OCHOBAaHMM aHaJIM3a YCJIOBHS OOOCHOBBIBATH BBIOOP (HU3HUECKOMN
MOJICNIA, OTBEYAIIe TpeOOBaHUSIM 3aayl, MNPUMEHSTh (OPMYIBI, 3aKOHBI,
3aKOHOMEPHOCTH W TIOCTYJNAThl (PU3NYECKHX TEOPUH TMpPU HUCIOIB30BAHHUU
MaTeMaTU4eCKUX METOJOB PEIICHUS 3a7ad, MPOBOAUTH PAacu€Thl HA OCHOBAHUU
MMEIOIIUXCS JaHHBIX, AHAJU3UPOBATh PE3YIbTaThl U KOPPEKTUPOBATH METOJbI
peleHus ¢ y4ETOM MOJYYEHHBIX Pe3yJIbTaTOB;

pemiath KadeCcTBEHHBIE 3a/ayd, TpeOylolue MPUMEHEHUs 3HAaHWUN W3 Pa3HBIX
paszenoB Kypca (pu3uKHM, a TakKKe HMHTETPAIMHM 3HAHWUW W3 JIPYTUX TMPEIMETOB
€CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATH JIOTMYECKYIO IIEMOYKY PACCyKICHUN
C OTOPOY HA U3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH W (PU3NYECKUE SIBIICHHUS;
UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MJI1 OOBSICHEHUS OCHOBHBIX MPUHIIMIIOB
paboThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB U TEXHOJOTHUYECKUX
IIPOLIECCOB;



MPUBOJUTh NPUMEPHI BKJIAJa POCCUUCKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYXAIOLUIEIO MHUpPA, B pPa3BUTHUE
TEXHUKHU U TEXHOJIOTH;

aHAIM3UPOBATh W OLIEHUBATh IMOCJIEACTBHS OBITOBOM M MPOHU3BOACTBEHHOM
JEeSATENbHOCTH YEJIOBEKa, CBS3aHHOW C (DU3MYECKUMHU NpOLECCaMH, C MO3ULUN
JKOJIOTMYECKOH 0e30MacHOCTH, IIPECTABICHUN 0 palMOHAIbHOM
MIPUPOJIOINIOIB30BAHUH, A TAKKE PA3YMHOM MCIOJB30BAHUH JTOCTHKEHUM HAYKH U
TEXHOJIOTUH ISl JabHEHIIIEro Pa3BUTHUS YETIOBEYECKOT0 OOIIECTBA;

OPUMEHSTh pa3uyHble CrnocoObl paboThl ¢ HHPopManuel (HU3NUIECKOro
collepKaHMUsl C MCMOJIb30BAHUEM COBPEMEHHBIX WMH(OPMAIMOHHBIX TEXHOJOTHUH,
Opy 3TOM HCMOJIb30BaTh COBPEMEHHBIE HMH(YPOPMALMOHHBIE TEXHOJOTUU IS
NOKCKa, TNepepadOTKH U TMpeAbsSBICHUS Y4eOHOM U Hay4YHO-TIOMYJISPHOMN
uH(GOpMAaILINK, CTPYKTYPUPOBAaHUS M MHTEpHpeTaluud WHGOPMALMH, MOTy4YEHHON
U3  Pa3IMYHbIX HUCTOYHUKOB, KPUTHYECKHM AaHAJIM3UPOBATH  IOJIYYAEMYIO
MH(GOPMAIIMIO U OLIEHUBATh €€ TOCTOBEPHOCTh KaK HA OCHOBE MMEIOIIMXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHalIM3a UCTOYHHMKA WH(OPMAIUH;

OPOSIBIATh OPraHU3allMOHHBIE M TO3HABATEJIbHBIE YMEHHUS CaMOCTOSITEIBLHOTO
NpUOOPETeHNUsT HOBBIX 3HAHUU B TPOIECCE BBITIOJHEHMS MPOEKTHBIX M yueOHO-
UCCJIeI0BATENbCKUX padoT;

paboTaThk B IpyIIe C UCIIOJIHEHUEM PAa3INYHbIX COIMAIBHBIX POJICH, MIIAHUPOBATh
paboTy TpyNIibl, PAlMOHAIBHO PpACIpPEAeNATh ACSTENBHOCTh B HECTAHIAPTHBIX
CUTyalMsiX, aJCKBAaTHO OLICHMBATh BKJIAJ KaXXJIOr0 M3 YYaCTHUKOB TIPYNIbI B
pEelIeHre paccMaTpuBaeMOil MPOOIIeMBbI;

NPOSIBIIATH MOTHBALMIO K Oyaymed npoPecCHOHATBHON AESTENbHOCTH TI0
CIIEUATIBHOCTAM (DU3UKO-TEXHUYECKOTO TTPOQHIIS.

K xoniy oOyuenuss BIIl Knacce mpeaMeTHbIE pe3yiabTaThl HAa YIIIYOJIEHHOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:
MMOHUMATh POJIb (DU3UKH B SKOHOMHYECKOH, TEXHOJOTHYECKOM, COIMaIbHONW M
ATUYECKOU cepax JAesITeIbHOCTH YeTI0OBEKa, POJIb U MECTO (PM3UKHU B COBPEMEHHOM
HAay4YHOM KApTUHE MHpA, POJIb ACTPOHOMHM B MPAKTHYECKOU JESITEIBHOCTH
YeJOBE€Ka M JAJIBHEHIIEM  HAyYHO-TEXHUYECKOM  pPAa3BUTUH, 3HAYCHHUE
OMHCATENFHON, CHUCTEeMATHU3UPYIOMIEH, OOBSICHUTEIBPHOW W TMPOTHOCTHYECKOU
byHKIMHA  PU3NYECKOW TEOpUH — DJIEKTPOJAMHAMHKH, CIICIIMAIBHON TEOpHH
OTHOCUTEIHHOCTH, KBAHTOBOW  (U3HWKH, POJIb  (PU3HUECKOW TEOpUU B
dbopMupOBaHUY MPEACTABICHUN 0 (HU3HUUECKONU KapTHHE MUPA, MECTO (HU3HUECKOU
KapTUHBl MHUpa B OOIIEM psAy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
MPEICTABJICHUIN O IPUPO/IE;

pasziuyarh YCJIOBUSI MPUMEHUMOCTH Mojeield (U3MYECKHX Tel U MPOIECCOB
(sBNEHUI): OJHOPOAHOE DBJIEKTPUUECKOE ¢ OJHOPOJHOE MAarHUTHOE IOJS,



rapMOHUYECKUE KOJIeOaHUsl, MAaTEMaTUUYECKUN MAsITHUK, UCATbHBIA MPYKUHHBIN
MasATHUK, TaPMOHMYECKHE BOJIHBI, MICAJIBHBIM KOJEOATENbHBIH KOHTYpP, TOHKas
JMH3a, MOJIeJIEN aTOMa, aTOMHOTO SIAjpa U KBAHTOBOW MOJIENIN CBETA;

paznuuath yciaoBusi (TpaHMIlbl, 00JIACTH) MPUMEHUMOCTH (U3UYECKUX 3aKOHOB,
MOHUMAaTh BCceoOUIMI XapakTep (pyHIaMEHTalbHBIX 3aKOHOB M OTPAaHUYEHHOCTD
MCITI0JIb30BaHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATH U OOBSACHATDH FJIEKTPOMATHUTHBIE IPOLECCHI U SIBJICHUS, UCIIOJIb3Y S
OCHOBHBIE TIOJOXEHUS U 3aKOHbl JJIEKTPOJUHAMUKH W CHELHAIBHON TEOpHUH
OTHOCUTEIBHOCTU (3aKOH COXpAHEHUs JIJIEKTPUYECKOro 3apsna, cuia Amrmepa,
cuna JlopeHia, 3aKOH 3JIEKTPOMarHUTHOW MHIAYKIMH, ITpaBuiio Jlenna, cBa3p 3/C
CaMOMHAYKIIMH B 3JIEMEHTE JIEKTPUUECKOU 1IEMU CO CKOPOCTHIO U3MEHEHHUSI CUJIbI
TOKa, OCTYJIAThl CIIEUATbHOW TEOPUHU OTHOCUTEILHOCTH DUHIITEIHA);
aHAIM3UPOBATh U OOBACHATh KBAHTOBBIE IMPOLIECCHl U SBJICHMS, HCIONb3YS
MOJIO)KEHHUsSI KBAHTOBOM (u3uku (ypaBHeHue OWHIITEHHA 118 Qororddexra,
IIEPBBIA U BTOPOM IOCTYJaThl bopa, NpUHLIKI COOTHOLIEHUSI HEONPEAEIEHHOCTEN
['eit3enOepra, 3aKOHBI COXpPaHEHUS 3apSOBOTO MU MACCOBOTO YUCEN U DHEPTUU B
AJIEPHBIX PEAKIUAX, 3aKOH PAIMOAKTUBHOTO PacIaia);

ONMKCHIBATh  (PU3MYECKHE TPOIECChl U  SIBICHHS, MCHOJIb3YS  BEJIUYUHBI:
HANPsDKEHHOCTh DJIEKTPUYECKOTO IOJISA, NMOTEHLHAN 3JIEKTPOCTATHYECKOrO IOJIA,
Pa3HOCTh IOTEHIUAJIOB, MIEKTPOABIKYINASl CUIA, MHIAYKIUS MAarHATHOTO IOJS,
MarHuTHBIA IOTOK, Cwia AMIepa, WHIYKTUBHOCTb, 3JIEKTPOJABHKYILAS CHIIA
CaMOMHAYKIIMM, DJHEpPrWs  MarHUTHOIO  IIOJISI  IPOBOAHMKA C  TOKOM,
PENATUBUCTCKUN UMITYJIbC, TIOJHASI SHEPTHS], SHEPTUS TIOKOSI CBOOOTHOM 4aCTHUIBL,
SHEPIusi U UMITYJIbC (POTOHA, MACCOBOE YUCIIO U 3aps]l SApa, SHEPTUs CBA3H s/1pa;
OOBSCHATh OCOOEHHOCTH MPOTEKaHUsA (HU3UYCCKUX SBJICHUN: AICKTPOMArHUTHAS
UHAYKLUUS, CAaMOMHIYKIMS, PE30HAaHC, HHTEepPEpeHLnss BOJNH, JUpaKiys,
JUCTIEpCHs, TI0JHOE BHYTPEHHEE OTpakeHHue, (OoTodIeKTpuueckuii 3¢ dexr
(poroaddexr), anpdha- wu OeTa-pacmagsl sAAEp, TaMMa-H3ITyYCHHUE SIIEP,
(¢u3nyeckue NPUHIUIBI CHIEKTPAILHOTO aHaIN3a U padoThI Jla3epa;

ONpEENATh HAIpPaBICHUE WHIAYKIUU MAarHUTHOIO IIOJII IPOBOJAHUKA C TOKOM,
cuibl Amniepa u cuiiel JIopeHna,

CTPOUTHh H300pakeHHE, CO37aBacMOE€ IUIOCKHM 3€pKajoM, TOHKOW JMH30H, H
pPacCUMTHIBATh €TI0 XapaKTEPUCTHKU;

IIPUMEHSATH OCHOBOIIOJIAralOUIMEe ACTPOHOMHYECKHE IOHATHS, TEOPUU M 3aKOHBI
IUIS aHAJIM3a U O0BSICHEHHS (PU3MUYECKUX MPOLIECCOB, MPOUCXOASIINX B 3BE3/1aX, B
3BE3AHBIX CHCTEMAaX, B MEXTaJIaKTHUECKOW Cpele; IBUKEHHS HEOECHBIX Tell,
ABOJIIOIUM 3BE3]1 U BeeleHHOM;

IPOBOJUTh  HUCCIEIOBAHHWE  3aBUCUMOCTEM  (PU3MYECKHMX  BEIUYMH  C
UCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHHI, MPU 3TOM KOHCTPYUPOBATH YCTaHOBKY,



(uKkcupoBaTh PE3yJIbTATHl MOJYYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEIUYHMH B
BUJE€ TpapuKOB C Y4YETOM aOCOJIOTHBIX MOIPEIIHOCTEH W3MEpEeHuH, Jenarhb
BBIBOJIBI IO p€3yJIbTaTaM UCCIEI0BaHNUS;

MIPOBOJUTh KOCBEHHbIE H3MEpPEHUs (U3HYECKUX BEJIMYUH, MPU ITOM BBHIOMPATH
ONTUMAJIBHBI METOJ HM3MEpEHUs, OLEHUBATH A0CONIOTHBIE M OTHOCUTEIbHBIC
MOTPEIIHOCTU MPSIMBIX U KOCBEHHBIX U3MEPEHUM;

MPOBOJUTH ONBITHI IO MPOBEPKE MPEIJIOKEHHOW THUIIOTE3bl: IJIAHUPOBAThH
HKCIIEPUMEHT, COOUpaTh HSKCHEPUMEHTANIbHYIO YCTAaHOBKY, aHAJIU3UPOBATH
NOJIyYE€HHBIE PE3yJbTAThI U JIeJIaTh BBIBOJI O CTaTyCE MPEAI0KEHHON THIIOTE3bI;
OMKCHIBATh METO/bI MOJYYEHUSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUI;

coOmoaTh NpaBuiia O€30MacHOro TpyJda MpH MNPOBEIACHUU HCCIEIOBAaHUN B
paMKax y4eOHOIro HKCIIEPUMEHTA, MPAKTHKyMa U y4yeOHO-HCCIIEIOBATEIbCKON U
NPOEKTHON JIESITEIbHOCTH C UCIOJIb30BAaHUEM HM3MEPUTENIbHBIX YCTPONCTB H
1abopaTOpHOrO 00O0PYAOBAHUS;

pemiarb pacu€THble 3aJa4d C SIBHO 3a/IaHHOM M HEABHO 3aJlaHHON (Pu3nyeckoi
MOJIENIbIO: Ha OCHOBAHMHM aHallu3a YCJIOBHUS BBIOUpaATh (U3HMUECKHE MO,
OTBEUAlOIIME  TpeOOBaHUSAM  3aJayd, MNPUMEHATH  (HOPMYIbI,  3aKOHHBI,
3aKOHOMEPHOCTH U TOCTyJaThl (U3MUECKUMX TEOpUH TMPH HUCIOIb30BAHUU
MaTEMaTUYECKUX METOJOB PEIICHMs 3ahad, MPOBOJUTH PACUETHI Ha OCHOBAHHUHU
UMEIOIUXCS JTaHHBIX, AHAJIM3UPOBATh PE3YJIbTaThl U KOPPEKTUPOBATH METOJBI
pELICHMs C YIETOM TOJIYYEHHBIX PE3YyJIbTAaTOB;

pelaTh KayecTBEHHbIE 3aJaud, TpeOyrolue NPUMEHEHMs] 3HAHUM M3 pPa3HbIX
pa3fenoB Kypca (U3MKHM, a TakXe HHTErpallid 3HAaHUN W3 JAPYTrUX IMpeIMETOB
€CTECTBEHHO-HAYYHOI'0 I[MKJIA: BBICTPAUBATh JOTMYECKYIO LIEMOYKY PacCyXICHHI
C OIOPOI Ha N3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NUYECKHUE SIBICHUS;
UCMOJIb30BaTh TEOPETHUUECKUE 3HAHUS JUIsl OOBSCHEHHS OCHOBHBIX HPHUHILIHUIIOB
paboThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOICTB U TEXHOJIOTMUYECKUX
IIPOLIECCOB;

OPUBOAUTH MPHUMEPHl BKJIAJa POCCUHCKUX U 3apyOEKHBIX YUYEHBIX-(U3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IPOLIECCOB OKPYXAIOLIErO0 MHUpPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh M OIICHUBATh IIOCJIEACTBUA OBITOBOM U TNPOU3BOJCTBEHHOM
JESITENIbHOCTU YEJOBEKa, CBSI3aHHOW C (M3MYECKUMHU MPOLIECCaMH, C MO3UIHI
3KOJIOTUYECKOH 0€30MacHOCTH, IIPEICTABICHUN 0 palMOHAIBHOM
IIPUPOAOIIOIB30BaHNH, & TAKKE PA3yMHOM HCIIOJIb30BAaHUU JOCTH)KEHUA HAyKU U
TEXHOJIOTUH JUIsl TalIbHENIIEr0 Pa3BUTHUS YEIOBEUECKOro 00IIECTBA;

OPUMEHATh pa3iduyHble CcrnocoObl paboTel ¢ uHpopManumeil (U3NIECKOro
CoJlepKaHUsl C MCMOJIb30BAHUEM COBPEMEHHBIX HMH()OPMALMOHHBIX TEXHOJIOTHH,
P 3TOM HCHOJb30BATh COBPEMEHHbIE HMH(POPMALMOHHBIE TEXHOJOTHH IS



MOMCKa, TMepepaboOTKU M MPEIbSABICHUS YYeOHOM U HAYYHO-IOMYJISIPHOU
uH(pOpMaIKU, CTPYKTYPUPOBAHUS M MHTEPHpPETalUd MHPOPMALMH, MOTYyYEHHON
U3  PA3NUYHBIX HMCTOYHUKOB, KPUTUYECKHM aHAJIM3UPOBATH  MOJYYaeMYIO
MH(OPMAIMIO U OLICHUBATh €€ JOCTOBEPHOCTh KAK HA OCHOBE MMEIOIIMXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHaJIM3a UCTOYHHKA UH(OPMAIUK;

MPOSABIIATh OPraHU3aLMOHHBIE W MO3HABATENbHbIE YMEHHS CAMOCTOSTEIBHOIO
NpPUOOPETEHHs] HOBBIX 3HAHMHM B MPOLIECCE BBIMOJIHEHUS MPOEKTHBIX U Yy4eOHO-
UCCJIe10BATENbCKUX PaboT;

paboTaThk B IpyIIe C UCIOJIHEHUEM Pa3INYHbIX COLMANBHBIX POJICH, MIIAHUPOBATh
paboTy TpyNIibl, PalMOHAIBLHO PACIpPEACNITh IEATEIbHOCTh B HECTaHIAPTHBIX
CUTyallusX, aJeKBATHO OLIEHUBATh BKJAJ Ka)XJOr0 W3 YYACTHUKOB TPYMIbl B
pellIeHne paccMaTpUBaeMOil MpoOIEMBI;

OpOSIBJIATH MOTHBALMIO K Oyaymed mnpopecCHOHATbHON JAESTeNIbHOCTH IO
CHEUANTBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPUIISL.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KounuecTBo yacos DJIeKTPOHHbIE
Jrj;-)n HaumeHoBaHue pa3/ie/ioB M TeM NPOrPaMMbI Beero Kontpoabnbie, IpakTnueckue gg;‘g:) ll;l::;bnme
padoTsbI padoThI pecypesI
Pasnea 1.HAYUHBIA METO/I IO3HAHWS ITPUPO/IbBI
11 Hay4Hslii MeTO1 MO3HAHUS TPUPO B
Hroro no pazneny
Paznen 2.MEXAHUKA
2.1 Kunemartnka 10 1
2.2 JIMHAMHKA 10
2.3 Crartuka TBEPIOro Tela 5 1
2.4 3aKOHBI COXpAaHEHHS B MEXAHUKE 10 1
Hroro mo pazgeny 35

Pazgea 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHMKA

3.1 OCHOBBI MOJICKYJISIPHOKUHETHYECKOH TEOPHU 15
3.2 Tepmoaunamuka. TerioBbie MalluHbL 20
33 ArperaTHble cocTOsiHHS BenlecTBa. ©azoBbie 14 1
HEePEX0/Ibl

Hroro mo pazaeiny 49

Paznea 4.9JIEKTPOJANHAMUKA
4.1 DIIEKTPUYECKOE TIOJIE 24 1
4.2 ITocTOsIHHBIN ANIEKTPUYECKUIA TOK 24 1
4.3 Toxu B pa3nu4HbIX cperax 6

Hroro no paszneny 54

Pazzea 5.OU3NUYECKUN IPAKTUKYM




5.1 ®dusnyeckuil MpakTUKYyM 16 16
Hroro no paszneny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 16




11 KVIACC

KosimuecTBo 4acos DJIeKTPOHHbIE
Ne n/m f::g;?;ﬁ:::me pascion HTeM Beero Konrpoasusie Ilpakruyeckue E)Iéf)‘g:::::;lgbnme
padoTsbI padoThI pecypesI
Paznen 1.9JIEKTPO/IMHAMUKA
1.1 MarauTHoe 1oJie 14 1
1.2 DJIeKTpOMarHUTHAs WHTYKIUS 13 1
Hroro mo paszuaeny 27
Paznen 2. KOJIEBAHUS 1 BOJIHBI
2.1 MexaHUUYECKHE KOIEOaHUS 10
2.2 DIIeKTPOMAarHUTHBIE KOJICOAHHS 15
2.3 MexaHHYeCKHE U DIIEKTPOMATHUTHBIE BOJIHBI 10 1
24 OnTHka 25 1
Hroro mo pazgeny 60

Pasgen 3.0CHOBBI CIEITUAJIbHOM TEOPUHA OTHOCHUTEJIBHOCTH

3.1 Ocuosbl CTO 5 1
Hroro 1o pasueny 5
Paznea 4. KBAHTOBAS ®U3UKA

4.1 KopnycKyIsipHO-BOJIHOBOU Iyainu3m 15

4.2 dusuka aTomMa 5

43 ®u3KKa aTOMHOTO SIpa U 3JIEMEHTAPHBIX 5 1

YACTHI

Hroro no paszneny 25

Pasnea S.OJIEMEHTBI ACTPOHOMHUU N ACTPODPU3UKH

5.1

DneMeHTBl aCTPOHOMMHU U aCTPOUUKU

12

Hroro no pasaeny

12




Pazzea 6. OU3NUYECKUN IIPAKTUKYM

6.1 DuU3NYECKHUi MPAKTUKYM 16 16
Wroro no pazneny 16
Paznen 7.0OBLIAIOIIEE IOBTOPEHUE
CucremaTtu3zanus 1 0000IIEHHE TPEIMETHOTO
71 COJICpKaHUS U OTBITA IESTEILHOCTH, 15
' MpHOOPETEHHOTO IPU U3YIEHUH Kypca
¢uzuxu 10 — 11 xnaccoB
Hroro 1o pasueny 15
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KounuecTBo yacos DJIeKTPOHHbIE
Jrj;_)n Tema ypoka Beero KonTpoabHubie IIpakTHYeckue gg[?agzil;fe JIBHBIE
padoTsbI padoThI pecypesI
1 dusuka — QyHIaMEHTANIbHAS HAYKa O TIPHPOJIE 1
2 Hayunb1ii MeTO1 MO3HAHUS U METObI 1
rccaeoBaHusl GU3NYECKUX SBICHUIN
DKCHEPUMEHT U TEOPHS B MPOIIECCE TIO3HAHUS
3 npupoiel. Habmoienne u SKCepruMeHT B 1
¢buznke
4 CriocoObl u3MepeHus: GU3NYECKUX BETUYHH 1
5 AGCOIOTHAS M OTHOCUTEJIbHAS MOTPEIIHOCTH 1
U3MepeHui GU3nYeCcKNX BETUUHH
MopenupoBanue B ¢pusuke. Posb u mecto
6 (1)1/131/11(1/1“13 ($hopMHUPOBaHUH COBPEMEHHOM } 1
Hay4YHOU KapTHUHBI MUpPa, B TPAKTUUYECKON
JeSITeNIbHOCTH JIFOeiH
Mexannueckoe aBmxeHue. Cucrema oTcuera.
7 OTHOCHUTETBHOCTh MEXaHUUYECKOTO JIBUKECHHUSL. 1
[Ipsimast u oOpaTHas 3a7ja4n MEXaHUKH
Panuyc-BekTop MaTepualibHOM TOUKH, €T0
8 MPOEKIIMK Ha OCU KOOpAUHAT. TpaeKkropusl. 1
[Tepememenue. CxopocTs. X mpoekuu Ha
OCH KOOPJIMHAT
PaBHOMEpPHOE PAMONIMHEMHOE TBUKEHUE.
9 I'padmyeckoe onucanre paBHOMEPHOTO 1
MPSIMOJIMHENHOTO ABUKEHUS
10 CrnoxxeHue nepeMenieHuii i CKOpOCTEeM. 1

Pemenue 3amau




11

HepaBnomephoe aBmwxenne. MrooBeHHas
CKOpOCTh. Yckopenue. [IpsamoiimHeitnoe
ABHUIKCHUC C ITIOCTOSAHHBIM YCKOPCHUCM

12

I'paduueckoe onmcanue NPsIMOITMHEHHOTO
JIBUKEHMSI C IOCTOSIHHBIM YCKOPEHUEM

13

CBoOoiHOE MafieHne. Y CKopeHrne CBOOOHOTO
IIaICHU. 3aBHUCUMOCTH KOOpAMWHAT, CKOPOCTH,
YCKOPEHUS OT BPEMEHU U UX rpaduKu

14

JIBukeHue Tena, OpOIIEHHOTO MO/ YTJIOM K
TOPU30HTY

15

KpuBosmHeliHoe nBuxkeHue. J[BHKeHUe Mo
OKPYXXHOCTH. YTJIOBas U JIMHENHAs CKOPOCTb.
[Tepuon u wacrora. LleHTpocTpeMuTenbHOE U
MIOJTHOE YCKOPEHUE

16

KonTponbnas pabora no teme "Kunemaruka"

17

[TepBriif 3akoH HetoToHa. MHEepuranbHbIe
cucteMbl oTcuéra. [[pHHIMI OTHOCUTENTHPHOCTH
lNanunes. HenneprmanbHble CUCTEMBI OTCUETA

18

Cuna. PaBHozelcTBytomas cuia. Bropoit
3axoH Herotona. Macca

19

B3aumopericteue Ten. Tperuit 3akon HeroToHa

20

[Ipunnun cyneprno3uruu cui. Pemenne 3agau
Ha NMPUMEHEHHEe 3aKoHOB HploTOHA

21

3aKoH BCECMHUPHOI'O TATOTCHHUA.
OKBUBaJCHTHOCTD FpaBHTaHHOHHOﬁ u
HHCpTHOfI MacCChbl

22

Cuita TsbKeCcTH B YCKOPECHUC CBO60,I[HOI‘O
HaaCHUA

23

Z[BI/I)KGHI/IC HEeOECHBIX TeJI U UX
HCKYCCTBCHHBIX CITYTHUKOB. HepBaﬂ
KOCMHYCCKas CKOPOCTb. 3aKOHBI Kermepa




24

Cuna ynpyrocru. 3akoH I'yka. Bec tena

25

Cuna tpenust. [Ipupoaa v BUAbI CUIT TPEHUS.
JIBM>KEHUE B )KUAKOCTH U raze ¢ Y4ETOM CHIIbI
COIIPOTHUBIICHUS CPEJIbI

26

Hasnenue. ['mapocrarnyeckoe JaBiICHHE.
Cuna Apxumena

27

AbcomotHo TBepAoe Teino. [locTynarensHoe u
BpalllaTeIbHOE ABUKECHHUE TBEPAOTO Tela

28

MOMGHT CHJIBI OTHOCHUTCIIBHO OCHU BpaHIGHI/IFI.
Tlneyo cuiel

29

CrnoxeHnue cuil, MPUIIOKEHHBIX K TBEPIOMY
teny. LleHTp TsxkecTn Tena. YcinoBus
PAaBHOBECHA TBEPAOIoO TCJIA. BI/IHI)I pPaBHOBECHUS

30

Pemenue 3agau

31

KonTtponbHas padoTa no teme "J[uHamuka.
Cratuka TBepaorO TEna"

32

Nmnynbc maTepuaabHOM TOYKH, CUCTEMBI
MaTepHuaIbHBIX To4eK. LleHTp Macc cuctembl
MaTepHUaIbHBIX TOYEK. TeopeMa o IBUKEHUU
LIEHTpa Macc

33

NmMmynbe critbl 1 N3MEHEHUE UMITYJIbCa Tela.
3aKoH coXpaHEHUs UMITyJIbca. PeakTuBHOE
IBIDKEHUE

34

MowmeHT HMITYJIbCa MaTepHaHBHOﬁ TOYKH.
HpeI[CTaBHeHI/Ie 0 COXpaHCHHUHU MOMCHTA
HUMITYJIbCA B ICHTPAJIBbHBIX IOJISAX

35

Pemenue 3amau

36

PabGoTa cunbl Ha MaJlOM M Ha KOHEYHOM
NEpCMCIICHHNU. Fpa(bPI‘-ICCKOC MNpEaACTaBJICHUC
pa6OTLI CUJIBI. MOIITHOCTH CHIIBI

37

Kunernueckas sneprus. Teopema 00




M3MEHEHUH KMHETUYECKON SHEPIUHU
MaTepUaIbHON TOYKH

HOTGHHI/IaJII)HI)IC 1 HCTIOTCHIUAJIBbHBIC CUJIBI.

38 [NorenumanpsHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTb
Tperbsa kocMuyeckas ckopocTb. CBsi3b pabOTHI

39 HENOTEHLHAJIbHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOM 3HEPTUU CUCTEMBI TeJl. 3aKOH
COXPAaHEHHUs MEXaHUYECKOM dHEpPTrun
Yupyrue v Heynpyrue CTOJIKHOBEHUS.

40 YpaBHenue bepHyiu Ut uaeansHon
KHUJKOCTH

a1 KonTponbHas pabota no teme "3aKoHbI
COXpaHEHUs B MEXaHUKe"
PasButHe npeacraBieHui 0 MpUPOJE TETUIOTHI.

42 Ocnosubie nonoxerust MKT. duddyzus.
bpoyHoBCKOE IBUKEHNE
CrpoeHue ra3000pa3HbIX, KUAKUX U TBEPIBIX

43 Tes. XapakTep MBIKCHUS M B3aUMOJICHCTBUS
YacTHUII BEIIeCTBA
Macca u pa3Mepbl MOJIEKYJT (AaTOMOB).

44 Komuuectso Bemecrsa. [locrosauas
ABoraapo

45 Temneparypa. TemtoBoe pasHoBecue. [lkana
Llenbcus

46 Pemtenue 3amay

47 Wneanpuslii ras. ['a3oBble 3aKOHBI

48 Ypasaenune Menaeneesa-Knaneiipona.
Pemenue 3anau

49 AbcomoTHas TeMreparypa. 3akoH JlanbToHa

50 N3ompoueccsl B nacalIbHOM rase ¢




IIOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA

51

I'padmueckoe npepcTaBIeHUE H30TPOLIECCOB:
M30TEpMa, U30X0pa, H300apa

52

OcnoBHoe ypaBuenne MKT

53

Pemenue 3amau

54

CBs13b a0COJIIOTHOM TeMIepaTyphl
TEPMOJIUHAMHYECKON CUCTEMBI CO CpEHEN
KMHETUYECKOHN DHEPrUeH NOCTYNaTEIbHOTO
TEIJIOBOTO JBM)KEHHUS €€ 4acTull

55

0O0001IEeHNE ¥ CUCTEMATHA3AIINS 3HAHUHA 110
teMe "OcuoBet MKT"

56

KonTtponpHas padota o teme "OcHoBbel MKT"

57

TepmoanHamMuueckas cucrtemMa. 3aJlaHue
BHEIIHMX ycnoBui uist T/l cucreMsl.
BHemHue 1 BHyTpeHHHE TapaMETPBI.
[Tapametpst T/l cucTeMbl Kak cpeaHue
3HAYEHUS BEIMYUH, ONIMCBIBAIOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

58

HyneBoe Hauano TepMoIuHaAMUKH.
CamornpousBoJibHas penakcarus T/l cuctembl
K TEIJIOBOMY PaBHOBECHIO

59

Mogenb uieaabHOTO Ta3a B TEPMOIMHAMHUKE.
YcnoBust IPUMEHUMOCTH 3TON MOJEITH

60

VYpasuenne MenzeneeBa-Knaneiipona u
BBIpKEHUE JIJIs1 BHYTPEHHEW SHEPTUU

61

Bripaxkenue amsi BHyTpeHHEH SHEPruu
OJIHOATOMHOTO MJICAIbHOTO Ta3a.
KBazucrarnueckue 1 HeCTaTU4ECKUE
ITPOLIECCHI

62

OneMeHTapHas paboTa B TEpMOIMHAMHUKE.
Brruncnenue paboTsl o rpaduky npouecca Ha
pV-nuarpamme




Terutonepenaya Kak criocod W3MEHEHHUsI

63 BHyTpeHHel sueprun Tl cucremsr 6e3
COBepIIECHUS pabOTHI

64 KonBekuusi, TemmonpoBOHOCTh, U3ITYyICHUE
KomnaectBo TenmoTsl. TemioéMKOCTE Tea.

65 VY nenbHas U MOJISIpHAs TETIIOEMKOCTH
BeIlleCTBA. Y IelbHAs TEIJI0TA CrOPAHUS
TOILTMBA

66 Pacuér konuyecTBa TEMIOTHI IPH
TerIonepeaye

67 [Tonsarue 06 annabaTHOM Tiporiecce. [lepBrrit
3aKOH TEPMONHAMUKHU

68 KonunuectBo TemnoTsl v paboTa Kak Mepbl
W3MEHEHUs BHyTpeHHel sHeprun TJ1 cuctemsl
BTopoii 3aKOH TEpMOAMHAMUKY TS

69 PaBHOBECHBIX M HEPAaBHOBECHBIX MIPOIIECCOB.
Heo6patumMocTh MpUPOTHBIX MTPOIIECCOB

70 [Tpunnumne! aecTBus TermioBbix MamuH. KITJT

71 MakcumanbHoe 3Haderue KITJ1. [ukn Kapuo

72 Pemtenue 3amay
DKOIOTHYECKHE ACIIEKTEI UCITOJIB30BaHUS

73 TEIJIOBBIX JABUTATENEH. TernaoBoe 3arps3HeHue
OKpY’Karolel cpe/ibl

74 Pemtenue 3amay

75 O00011IeHNE U cCUCTEMATH3AIMs 3HAHUH 110
teme "Tepmonunamuka. TenaoBeie MalvHb"

76 KonTponsHas pabota o Teme
"TepmoanHamuka. TenaoBble MallWHbI"
[TapooOpazoBanue 1 KOHICHCAITHSI.

77 Hcnapenue u kumenue. Y enbHas TEIUioTa

napooOpa3oBaHus




HaCBIH_[eHHBIe 1 HCHACBIIIICHHBIC I1aPhbI.
KadecTBeHHas 3aBUCUMOCTb INIOTHOCTH U
AaBJICHUA HACBIIICHHOTO Iapa 0T

78 TEMIIepaTyphl, UX HE3aBUCUMOCTh OT 00bEMa
HACBIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIEPATYPhI KATICHUS OT JaBJICHUS B
KUIKOCTH

79 Braxxnocts Bo3ztyxa. AGCOIIOTHAS U
OTHOCHUTEIIbHAS BIAXKHOCTh

80 Pemenue 3amau

81 TBépnoe teno. Kpucraminueckue u amopgHsie
Tena. AHU30TPOTIUS CBOMCTB KPHUCTAJIOB

82 [TnaBneHne M KpucTAUTH3AIMS. Y IeTbHAS
TerioTa riaByieHus. Cyomumarus
Hedbopmaruu TBEpAOTO Tena. PacTskenue u

83 cxatue. Casur. Moayns FOnra. Ilpenen
yrapyrux aedopmaruii
TermmoBoe pacmmpeHue KUAKOCTEN U TBEPABIX

84 TeJ. AHTApMOHHU3M TEIUIOBBIX KOJICOaHMI
YacTHUII BEIIeCTBA

85 [IpeoOpazoBanue 3HEPrUuu B (Ha30BBIX
nepexoiax

86 YpaBHEHHE TEIJIOBOrO OajaHca

87 Pemtenue 3amay
[ToBepxHocTHOE HaTsHKeHUE. KanumispHbie

88 sBiieHuA. JlaBlieHue Mo HICKPUBIICHHOM
MOBEPXHOCTHIO JkuaKocTH. Popmyna Jlammaca
O06o001eHne 1 cucTeMaTu3alus 3HaHu| 1o

89 Teme "ArperaTHble COCTOSIHUS BEILIECTBA.
dazoBble epexop"

90 KonTponpHast paboTa o Teme "ArperatHsie

cocTossHUA BeniecTBa. Ma3oBbie HCpCXOIIBI"




OnexTpusanus Tea U €€ IposiBICHUSI.
Dnekrpuyeckuii 3apsia. [[Ba Bunia

91
AIIEKTpUYECKHX 3apsaoB. [IpoBonHUKH,
JIMRJIEKTPUKH | TTOJTYITPOBOHUKA

92 DNeMEHTapHBIN JIEKTPUUYECKUM 3apsia. 3aKoH
COXpaHEHHS AIIEKTPUUYECKOTO 3apsijia

93 B3aumoperictBue 3apsnoB. ToueuHblie 3apsbl.
3akoH Kynona

94 Pemenue 3amau

95 Dnekrpuyeckoe nose. Ero neiictBue Ha
AIIEKTPHUYECKHE 3aPsiIbl
Hanpsoxk€HHOCTD AIIEKTPHYECKOTO TOJISL.

9% [IpoOnelif 3apsn. JIlunun HanpsHKEHHOCTH
aneKkTpudeckoro nois. OqHOpPOoIHOE
ANIEKTPUYECKOE T0JIe

97 [ToTeHIManbHOCTD ANEKTPOCTATUYECKOTO
noJist. Pa3HOCTh MOTEHIMANIOB M HAIIPSDKEHUE
[ToTenumanpHas 3Heprus 3apsaia B

98 aNeKTpocTaTuueckom mose. [lorennman
AJIEKTPOCTATUYECKOTO MOJISI

99 CBs13b HANPSHKEHHOCTH T0JIS U Pa3HOCTHU
MOTEHIIMAJIOB JUIsI 3JIEKTPOCTATHYECKOTO MOJIs

100 [IpuHIMT cyneprno3uuu IEKTPUUECKUX
noJjei

101 Pemenue 3amay

102 [Tone Toueunoro 3apsiaa. [lone paBHOMEpHO
3apsKEHHOU chepbl
[Tone paBHOMEPHO 3apsKEHHOTO MO 00BEMY

103 mapa. Ilone paBHOMEPHO 3apsKEHHOM
0ECKOHEUHOM MI0OCKOCTH

104 [IpoBOIHUKH B AIIEKTPOCTATUYECKOM IIOJIE.




YcnoBue paBHOBeECHUs 3apsI0B

JIMDIIEKTPUKY U NIOJIYIIPOBOJHUKH B

105
AJIEKTPOCTATUYECKOM II0JIC
Konpnencarop. D1nekTpoéMKOCTh

106 KOHJICHCATOPa. DIIEKTPOEMKOCTh TUIOCKOTO
KOHJIEHCAaTOpa

107 [TapannensHO€ COETMHEHHE KOHIEHCATOPOB

108 ITocnenoBaTensHOE COETMHEHNE
KOHJICHCATOPOB

109 DHeprus 3apsKEHHOr0 KOHAEHcaTopa

110 Pemrenue 3amay

111 JIBrKeHME 3apsyKEHHON YacTHLBI B
OJTHOPOJTHOM 3JICKTPHYECKOM TIOJIe

112 Pemrenue 3amay

113 O00011IeH1E U CHCTEMATH3ALMsI 3HAHUH 110
TeMme "DneKkTpudeckoe mnosjie"

114 KonTtponsHas padoTa o Teme
"Dnexrpuueckoe noie"
Cuna toka. ITocTosSHHEIN TOK. Y CIIOBHUSI

115 CYIIIECTBOBAHUS MTOCTOSTHHOTO 3JIEKTPUYECKOTO
TOKa

116 Hcrounuku Toka. Hanpspxenue u 3/[C

117 3akoH OMa [uig ydacTka Henu. DJIEKTPUIECKoe
CONIPOTHUBIICHUE
3aBUCHMOCTB COTMPOTUBIICHHUS OJHOPOJHOTO

118 MPOBOJIHHUKA OT €r0 JJTMHBI ¥ IUIOIIA TN
MONIEPEYHOTO CEYCHHUS

119 VYaenpHOE COMPOTUBIICHHUE BEIIECTBA.
Pemienue 3agau

120 [TocnenoBarenbHOE, NapaiebHOE,




CMCHIAHHOC COCANMHCHUC IMTPOBOAHUKOB

Pacuér pa3BeTBIEHHBIX JIEKTPUYECKUX LIECTICH.

121 1
[TpaBuna Kupxroda

122 Pewrenue 3anau 1

123 Pabota snexrpuaeckoro Toka. 3akoH J[ oy 1
—Jlenna

124 Pewrenue 3aau 1

195 MonTHOCTh 2NEKTPUYECKOTO ToKa. TermoBas 1
MOIITHOCTb, BBIJIEJsIEMasi Ha PE3UCTOPE

126 Pewrenue 3aau 1

197 O/JIC u BHyTpeHHEE CONTPOTUBIICHHE 1
HCTOYHHKA TOKa

198 3axoH Oma Juis MOJIHOM (3aMKHYTOI) 1
AIIEKTPUYECKOU LT

129 Pemrenue 3agau 1

130 MOIIHOCTh HCTOYHHUKA TOKA 1

131 KopoTkoe 3aMbIKaHue 1

132 KonneHncarop B 11enu NOCTOSIHHOTO TOKa 1

133 Pemrenue 3aau 1

134 Pemrenue 3agau o treme "IlocToSIHHBIH 1
AJIEKTPUYECKUN TOK"

135 Permrenue 3amau mo reme "IlocToSIHHBIN 1
3JIEKTPUYECKUN TOK"

136 Permrenue 3amau mo teme "IlocToSIHHBIN 1
3JIEKTPUYECKUN TOK"

137 O0001IeHre U cucTEMaTH3aIMs 3HAHUH 110 1
teMme "[10CTOSIHHBIN 2JEKTPUYECKUI TOK"

138 KonTtponsHas pabota no teme "TlocTossHHBIN 1

AJIEKTPUYECKU TOK"




139

DneKTpuUecKasi IPOBOIUMOCTh Pa3IMYHbBIX
BEIIECTB. DJIEKTPUUECKHI TOK B METAJLIAX.
CBepXIpoBOJIUMOCTb

140

DneKTpUUYECKUi TOK B pacTBOpPaxX U paciiiaBax
ANIEKTPOJIUTOB. 3akoHbl Papajes s
UIEKTPOIH3a

141

DneKTpuyecKuii TOK B razax. [lmasma

142

DnekTpuyecKuil TOK B Bakyyme. BakyymHbie
prOOPHI

143

DNEeKTpUUECKUN TOK B MOJTYIPOBOTHUKAX

144

[TonynpoBoAHUKOBBIE TPUOOPHI

145

®u3nueckuil NpakTUKyM 1o teme "M3mepenune
CWJIBI TOKA U HAIPSDKEHUS B LIETH
MTOCTOSIHHOTO TOKa ITPH IMOMOIIY aHAJIOTOBBIX
1 U(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB"

146

®u3nyeCcKUi MpakTHUKyM 10 Teme "N3yuenne
HEPaBHOMEPHOTO IBMKEHHUS C LEIbIO
ONpEEICHUs MTHOBEHHON CKOpOCTH"

147

du3nyecKui mpakTukyM 1o teme "M3mepenne
YCKOPEHUS IPU MPSIMOJIUHEHHOM
PaBHOYCKOPEHHOM JBIKEHUU IO HAKJIOHHOM
JI0CKOCTH "

148

du3nyecKkui mpakTukyM 1o teme "M3mepenne
yCKOpeHUsi CBOOOAHOTO najieHus"

149

dusnyeckuii MPakTUKYM T10 TeMe
"HccnenoBanue 3aBUCUMOCTH IIEPUOA
oOpaleHst KOHHYeCKOrO MasiTHUKA OT €T
napaMmeTpoB”

150

duznyeckuil NpakTukym 1o teme "M3mepenue
PaBHOACHCTBYIOIIEH CUIIBI TP JBUKCHUH
Opycka 1o HaKJIOHHOM TIOCKOCTH"




DuU3NYEeCKUN IIPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH,

151 BO3HUKAIOIINX B MPYKUHE U PE3UHOBOM
oOpasie, ot ux nepopmaryn”
PuU3NYECKUH IPAKTUKYM 110 TEME

152 "I/IccneLLOEaHI/Ie NBUKEHUA OpycKa 1Mo
HaKJIOHHOM TJIOCKOCTHU C TIEPEMEHHBIM
kodurmentTom TpeHus"
@uU3NYECKU IPAKTUKYM I10 TEME

153 "HUccnenoBanue yciuoBHi paBHOBECHS
TBEPJIOTO TeJIa, UMEIOIIET0 OCh BpameHus"
®u3NYEeCKU IPAKTUKYM IO TEME

154 "N3mepeHue CUiibl TITH, CKOPOCTH MOJEITH
AIIEKTPOMOOUJISI U MOIITHOCTH CHUJIBI TSATH"

155 ®u3nueckuil NpakTUKyM 1o Teme "M3yuenue
HU30TEPMHUYECKOro Tpoiecca”

156 q)nanecvlmﬁ NPaKTHKYM '1'10 teme "N3mepenne
YAETBHOM TEeMI0EMKOCTH

157 duznyecKui NPaKTHKYM 110 TeMe "I/Isyqevlzne
3aKOHOMEPHOCTEH HCTIapeHUsl JKUAKOCTEN
du3nyeckui mpakTukyM 1o teme "M3ydenue

158 MPOTEKAaHUsI TOKA B IIETIH, COACpIKaIei
KoHJeHcaTop"
Ou3nyecKuil MPaKTUKyM 10 TEME

159 "HccneqoBaHue CMEIAHHOIO COEIUHEHUS
pe3uctopon"

160 '(‘Dmnqecm/lﬁ MPAKTUKYM I10 TeME

Hab6nronenue anekrponunza"

PesepBHriit ypok. O6001IeHHE U

161 cUcTeMaTu3alus 3HaHUM 1o TeMe
"Kunematuka"

162 PezepBHblit ypok. O0001IIEHNE U




cucTeMaTh3alys 3HaHui o teme "JlmHamuka"

163

PesepBHsiit ypok. O600IIeHNE 1
cucreMarusanysa 3HaHui 1o teme "Cratuka
TBEpJ0TO Tea"

164

PesepBHsIit ypok. O6o0IIeHNE U
CUCTEMaTH3aIus 3HAHUM 10 TeMe "3aKOHbI
COXPAaHEHHUS B MEXaHHKe"

165

PesepBubiit ypok. O60011eHNE 1
cucTeMartu3aus 3HaHui o TeMe "OCHOBBI
MOJIEKYJIIPHO-KMHETHYECKOU Teopuu"

166

Peseprubrit ypok. O6001eHNE 1
CHCTEMAaTHU3aLMs 3HAHUH 10 TEME
"Tepmoannamuka. TenaoBeie MalvHb!"

167

Peseprubrit ypok. O6001IeHNE 1
cucreMaTrni3aiusa 3H3HPII>1 110 TEMC
"ArperatHbie COCTOAHMS BellecTBa. Da3oBbie
nepexonl"

168

Peseprubiit ypok. O6001eHNE 1
cUCTeMaTH3alusl 3HAaHU 10 TeMe
"Dnexkrpuueckoe nosie"

169

PesepBubIit ypok. O6001IeHNE 1
CUCTEeMaTH3allMsl 3HAaHH 110 TeMe
"ITocTOSTHHBIN ANEKTPUUECKUN TOK"

170

PesepBHslit ypok. O600mIeHE U
cucreMarusanuys 3gaguii mo reme "Toku B
pa3IM4HbIX cpenax"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

16




11 KVIACC

KosnuecTBo 4acoB DJIeKTPOHHBbIE
Ne Tema vooKa K i uudposeie
HTPOJIbHBI KTHYeCKH
n/n YP Bceero 06 PO ¢ p 63 ccrme o0pa3oBaTejibHbIE
ThI ThI
pabo pabo pecypcsl
B3aumoelicTBr€E MOCTOSTHHBIX MarHUTOB U
1 MIPOBOJTHUKOB C TOKOM. MarHutHoe moJie. 1
I'mnore3a Ammnepa
Bekrop marautHOM mHAYKIMK. [IpruHIMn
2 CYNEPHO3UIMYA MATHUTHBIX NoJied. JInnun 1
MAarHUTHOW WMHIYKIIUH
3 MarauTHO€ 10Ji€ MPOBOIHUKA C TOKOM. OTIBIT 1
Opcrena
4 Cuta Amriepa, e€ HanpaBJIeHUE U MOYJIb
5 Pemrenue 3agau 1
6 [Ipumenenne 3akoHa Amriepa. 1
DNEeKTPOU3MEpPUTENbHbIE TPUOOPHI
Cuina JlopeHiia, e€ HanpaBJI€HUE U MOTYJIb.
7 JIBr>keHue 3apsiKEHHOW YaCTUIIbI B 1
OJIHOPOJIHOM MarHUTHOM I0JIe
Pemrenue 3aau 1
Pa6ota cunbl Jlopenna
10 Pemtenue 3amay
11 MarsuTHO€ 10Jie B BEILIECTBE. 1
deppoMarHeTuKH, rnapa- u IMaMarHeTUuKu
12 OcHoBHBIE CBOMCTBa PepPOMArHETUKOB. 1
[Tpumenenne peppomMarHeTHKOB
13 Pemrenue 3agau no reme "MaruuTtHoe nosue" 1
14 KonTposnpHas paboTa no teme "MarautHoe 1 1

noJe"




SIBneHue MEeKTPOMarHUTHON UHAYKIIMH.

15 . 1
IToTOK BEeKTOpa MAarHUTHOW WHIYKIIUN

16 OC unaykuuu 1

17 3aKoH 3JeKTpoMarHuTHON uHaykuuu dapanes 1

18 Buxpeoe anekrpuueckoe nosie. Toku @yko 1

19 OJ1C uHAYKIUM B ABMOKYIIUXCS TIPOBOTHUKAX 1

20 Pemienue 3a1au 1

21 Ipasuno Jlenma 1

29 NunyktuBHOCTH. KaTynika HHIyKTUBHOCTH B 1
LIENTN [IOCTOSIHHOTO TOKa

23 SBnenune camonHaykiuu. DJ]C caMonHIyKIIMA 1

24 DHeprust MarHUTHOTO TIOJIST KaTYIITKA C TOKOM. 1
DJIEKTPOMArHuTHOE MOJIe

25 PemieHue 3anau 1

26 O0o001Ienre ¥ cucTeMaTH3alys 3HAHUH 110 1
TeMme "DIEeKTpOMarHuTHasI MHIYKIHS"

97 KonTtponsHas padoTa o treme 1
"DneKTpoMarHuTHas MHAYKIMs"

28 KonebarensHas cucrema. CBoOOIHEIE 1
KoJiebaHus1. ['apMoHHYECKre KOJIeOaH s

29 Kunemarnueckoe 1 JUHAMHYECKOE OMTUCAHUE 1
Ko0JIe0aTENbHBIX IBUKECHUH
DHepreTUYecKoe onrucanue. BeiBo

30 JTUHAMHUYECKOTO OMMCAaHUS TAPMOHHYECKHIX 1
KOJIeOaHUHW U3 MX PHEPreTUYECKOTo U
KHHEMAaTHYECKOT0 OIUCAHUS

31 Ammnutyna u ¢aza Koyiebanui 1
[Tepuon u yactora kosnebanwuii. [Teproa Manbix

32 CBOOOIHBIX KOJIEOAHHUNM MAaTEMATUUYECKOTO 1

MasTHUKA. [lepro; cBOOOTHBIX KOJIeOaHHIA




IIPY’KMHHOT'O MAasiTHUKA

3aryxatomue kosuebanus. BeinyxeHHbIe

33
Kosnebanus. PezoHanc

34 ABTOKOICOAHUS

35 Pemenwue 3amau

36 VYpoxk-koHpepenuus "MexaHHUECKHE
KoJie0aHusl B My3bIKaJIbHBIX HHCTPYMEHTax"

37 O06o01eHre U cucTeMaTr3alus 3HaHu 110
teme "MexaHndeckue koaebanus"

38 DNeKTpOMarHUTHBIE KOJICOaHUsI.
KonebaTenpHbIN KOHTYD
®opmyna Tomcona. CBsI3b aMIUIUTYIBI 3apsi/ia

39 KOHJICHCATOpa C aMIUTATYION CHIIBI TOKA B
KoJie0aTeIbHOM KOHTYpE

40 3aKOH COXpaHEHUsI SHEPTUU B UACaTbHOM
KoJie0aTeIbHOM KOHTYpE

a1 3aryxarolue 3eKTPOMarHuTHbIE KOoJieOaHusl.
BoIHyKIeHHBIE 3JIEKTPOMAarHuTHbIE KOJIeOaHus

42 [Tepemennblii TOK. Pe3ucTop u KOHAEHCATOP B
L[ENU IEPEMEHHOT0 TOKa

43 Karyiika nHIyKTUBHOCTH B LIENTU
MIEPEeMEHHOT0 TOKa

44 3akoH OMa it JIEKTPUYECKOM 1enu
MIEPEeMEHHOT0 TOKa
MOIIHOCTh TEPEMEHHOTO TOKA. AMIUIUTYIHOE

45 U JeCTBYIOIIee 3HAUEHHE CUIIBI TOKA U
HaMPsHKEHUS

46 Pe3oHaHC B anekTpruecKkoi nenu

47 Pemienne 3agau

48 Wneansublif Tpancdopmatop. [Iponssoactso,

nepcaadya u HOTpe6JICHI/IC SHCKTpI/I‘-ICCKOI\/'IV




SHEPrUu

DKOJIOTUYECKHE PUCKU IIPU ITPOU3BOJICTBE

49 aeKTposHepruu. KynpTypa UCoib30BaHus
AJIEKTPOIHEPTUH B IOBCEAHEBHOM JKH3HU

50 Pemenue 3amau

o1 Pewrenne 3anau

52 O0600611eHre u cucTeMaTu3alus 3HaHu| 1o
Teme "DIeKTpOMarHuTHbIE KoJieOaHus"

53 Mexanndeckue BOJIHbI. XapaKTEPUCTUKH
MEXaHUYECKUX BOJTH

54 CBoiiCTBa MEXaHHMYECKUX BOJIH

55 3Byk. XapaKkTEepUCTUKH 3ByKa

56 Wnudpa3syk u yapTpassyk. Lllymosoe
3arpsi3HEHUE OKPYKAOUIEN Cpeibl

57 Pemtenue 3amay

58 DJIEKTPOMAarHuTHbHIE BOJIHBI. M3myyeHue
AJIEKTPOMArHUTHBIX BOJIH

59 DHeprus MeKTPOMarHuTHbIX BOJIH. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH
[IkaJia 31€KTPOMarHUTHBIX BOJIH.

60 [IpumeHeHue 21eKTPOMarHuTHHIX BOJIH B
TEXHUKE U OBITY
[IpuHIMIBI PaTUOCBSI3U U TEIEBUICHHUS.

61 Pannonoxarus. DneKTpoMarHuTHOE
3arpsi3HeHUE OKPYKaIoIIeH cpeibl

62 Kontponbras padota no teme "Kosebanus u
BOJIHBI"

63 Cger. 3aKOH NPAMOJMHENHOTO
pacpoCTpaHEeHHsI CBETa

64 Pemrenue 3agau Ha IpUMEHEHUE 3aKOHA




MPSIMOJIMHENHOTO pacpoCTPAaHEHMsI CBETA

OTpa)KCHI/Ie cBera. Ilimockoe 3CpKaJIO.

65
Cdepuueckoe 3epkaino
[Ipenmomnenne cBera. AGCOTIOTHBIN U

66 OTHOCHUTEJIbHBIN 110Ka3aTeNb MPETOMIICHHUSL.
[Tonnoe BHyTpeHHEE oTpaxkeHue. IIpenenbHblin
YTOJ1 MOJHOTO BHYTPEHHETO OTPA’KEHUs

67 Pemenue 3a1ay Ha MpUMEHEHHE 3aKOHOB
OTpaKEHHsI M IPEIIOMIICHUS CBETa

68 Xon myder B mpusMe. Jlucnepceus cBeTa.
CrnoxHbIil cocTaB Oenoro ceera. et

69 JInnzel. DOKyCcHOE PacCTOSHUE U ONITHYECKAs
CHJIa JIMH3BI

70 [TocTpoenue n3o0pakeHui B IMH3aX U UX
CUCTEMAXx. YBEJIMYECHHE JINH3bI

71 Pemenne 3agau Ha mocTpoeHNE N300PAKECHUH,
MOJIy4a€MBIX C MIOMOILBIO JINH3

72 I'na3 kak ontuyeckas cucreMa

73 Pemenue 3agau. [Ipenenbl npuMeHMMOCTH
r€OMETPUYECKON ONTHUKH

74 CKOpOCTh CBETA U METOJIBI €€ U3MEPEHUS

75 Jucniepcus cBera

76 HNurepdepennus creta

77 KorepeHnTHbie HCTOUHUKHU. Y CIIOBUS
HaOJI0/ICHUS] MAKCUMYMOB I MUHUMYMOB

78 Pemtenue 3amay

79 [Ipumenenue uHTepHepeHINN

80 Hudpaxius ceera

81 HudpakonHas pemeérka. Y cioBue

Ha6HIO,[[eHI/I$[ IJIaBHBIX MAKCUMYMOB




82 Pemenue 3amau 1

83 ITonepeynocTts cBeTOBBIX BOJH. [losspusanus 1
CBETa

84 Pemenue 3amau

85 CBeToBbI€ SIBJIEHUS B IPUPO/IE 1

86 O060061eHre u cucTeMaTu3alus 3HaHu| 1o 1
teMe "Onrtuka"

87 Kontponbhas padoTa mo teme «OnTuka» 1
I'paHHIIBI TPUMEHUMOCTH KJIACCHUYECKON

88 MEXaHUKH. 3aKOHBI 3JICKTPOIMHAMUKH U 1
MPUHIIUT OTHOCUTEIBHOCTH

89 [TocTynaTel cienuanbHON TEOPUU 1
OTHOCHTEIIEHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAJL.
[IpeobpazoBanus Jlopenna. Ycmoue

90 NpUIMHHOCTH. OTHOCHUTEIHLHOCTh 1
OJIHOBPEMEHHOCTH. 3aMe/IJIeHHE BPEMEHU U
COKpAIIIEHUE JITTUHBI

91 DHeprus U UMIYIbC PEIATUBUCTCKON YaCTULIBI 1

92 CBs13b Macchl € SJHEPrHeH U UMITYJILCOM 1
PENATUBUCTCKON YaCTULIbI. DHEPIHsl TOKOS

93 PaBHOBecHOE TETUIOBOE M3TyYeHUE 1

94 3akoH cMelennsa Buna 1

95 I'unoresza M. I1nanka o kBantax. ®OTOHBI 1

96 DHeprus U UMNyibc GpoToHa 1

97 ®otoadpdext. OnpiTol A. I'. Cronerosa. 1
3akoHsb! poTodrdexra

98 VYpaBHenue DiiHirelHa 1 GoTorddexra. 1
"KpacHas rpanuna” gotosdpdexra

99 JaBnenue cBeta. OnbiTel 1. H. JIeOGenena 1




100 BoiHOBBIE CBOIiCTBA YacTHIL

Bounsb! ne bpoins. J{nuna BosHs! e bpoiisa u

101 pa3Mepsl 00J1aCTH JIOKAIM3AIUN JBIKYIICHCS
YACTHIIBI

102 KopnyckynsipHO-BOJHOBOM Jyanu3m

103 Judpakmust 3JeKTPOHOB HA KPUCTAIIAX

Criennurka u3mMepeHuil B MUKPOMUPE.

104 CooTHolIeHHs HEOTIpeACTIEHHOCTEN
I'eitzenbepra

105 Pemenne rpaduyeckux 3aaa4q

106 Pemenue pacuéTHBIX 3a1a9

107 KonTponbHas paborta no tTemam: "OCHOBBI
CTQ", "KopmycKysipHO-BOJHOBOM Jayayn3m"

108 OnBITHI IO UCCIIEAOBAHUIO CTPOCHHUS aTOMA.

[Tnanerapnas mozaens aroma Pesepdopaa

109 [Toctynater bopa

Bupel cniektpoB. CrieKTp YpOBHEUM SHEPTUU

110
aToMa BOJIOPOJIa
111 CrnoHTaHHOE U BBIHYXICHHOE U3JTy4YEHUE
CBeETa
112 Jlazep
Hyxnonnas monens siapa ['eiizenGepra-
113 HBanenko. 3apsig 1 MacCOBOE YKCIIO sapa.
M3oTonbl. PannoakTuBHOCTD
3aKkoH paJMoakTUBHOro pacnana. CBoiicTBa
114 MOHU3UPYIOUIEro U3iIydeHus. BinusHue
PaaOaKTUBHOCTH HA KUBBIE OpPraHU3MBbI.
Jo3umerpus
115 DHeprus CBA3U HYKJIOHOB B sjipe. SnepHble

cuiibl. JlehekT Macchl sapa. SnepHble peakiyu.




Snepusie peaktopsl. [Ipobiemsl yrpaBiasieMoro
TEPMOSIEPHOTO CUHTE3a. DKOJIOTHYECKHE
ACIIEKTHl Pa3BUTHSI SIACPHON DHEPrEeTUKH

116

MeTo1bl perucTpalnuy U UCCiaea0BaHUs
3JIEMEHTApHbIX yacTull. @yHaMEeHTaIbHbIE
B3aMMOJECHCTBUA. baproHbl, ME30HBI U
nentoHsl. [IpeacraBnenue o CtanaapTHOM
Mozenu. KBapk-rinooHHas MOJENb afpOHOB

117

®dusuka 3a npenesnamu CTaHIapTHON MOJEIH.
TémHuasa marepus u TéMHas dHeprus. EquHcTBO
(u3nyeckoil KapTUHBI MUpa

118

KonTposneHas padota no teme «®Pusuka atoma
U aTOMHOTO S,Ipa»

119

Oransl pa3BUTHS aCTPOHOMUU. 3HaYCHHE
acTpoHOMUUI [pUMEHUMOCTH 3aKOHOB (HPU3UKU
JUTs1 OOBSICHEHHSI TIPUPOJIBI KOCMUYECKUX
00BEeKTOB. MeTO/IbI aCTPOHOMHYECKHX
HUCCIIEI0OBAHUI

120

CoBpeMeHHbIE ONTUYECKHIE TEJIECKOTIbI,
paanoTeNecKoIbl, BHEaTMOChepHas
aCTPOHOMHUS

121

Bun 3Bé31H0T0 HeOa. Co3Be3nus, IpKue
3BE3/IBI, IUTAHETHI, UX BUAUMOE ABIKEHHE

122

Conueunas cucteMa. Conuue. ConHeunas
aKTUBHOCTb. McTounuk snepruu CosHua u
3BE3]

123

3BE3/1bI, UX OCHOBHBIEC XapaKTEPUCTUKHU.
Juarpamma "crieKTpajabHbIN Kiacc —
CBETUMOCTB"

124

3B63,Z[LI IJIaBHOM ITOCIEA0BATEIbHOCTU

125

Buytpennee ctpoenue 38¢31. CoBpeMeHHBIE
NPEACTABICHHS O IPOUCXOKICHUH U




spostroru CoJTHIA U 3BE3. DTallbl )KU3HUA
3BE3

126

Muneunsbiii [Iyte — Hama ["anaktuka. Tunsl
rajakThuk. YEpHbIE ABIPHI B AIpax ralaKTUK

127

Bcenennas. Paciinpenne Beenennoit. 3akon
Xab6mna. Teopust bonbioro B3pbIBa.
PennkToBOE H3MyYeHHE

128

Macmrabnas ctpykrypa Beenennoii.
MeraraiakTuka

129

Hepeménnsie mpo6iieMbl acTpOHOMUU

130

®u3N4eCcKuil IPAKTUKYM IO TEME
"HccmeqoBanne MaroiiTHOTO TTOJIS
MOCTOSHHBIX MarHuTOB"

131

®usnueckuil npakTuKym 1o reme "Mibl Toka"

132

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOM

UHAYKIUU"

133

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBaHue siBJICHUS CAMOMHIYKIIUM"

134

du3nyeckui mpakTukyM 1o teme "M3mepenue
nepuojia cBOOOIHBIX KOJIeOaHUI HUTSHOTO U
MPY>KUHHOTO MasiTHUKOB"

135

DU3NYECKUH TPAKTUKYM 10 TEME
"[IpeoOpazoBaHue SHEPTUU B IPY>KUHHOM
MasTHHUKE"

136

®dusnyeckuii MPakTUKYM T10 TeMe
"HccnenoBanue nepeMeHHOTO TOKa 4epes
MOCIIEI0BATEIbHO COEANHEHHBIE KOHACHCATOD,
KaTYLIKY U pe3ucTop”

137

duznyeckuil NpakTuKyM 1o teme "M3ydyenne
11apaMeTpOB 3BYKOBOM BOJIHBI"




138

®uznyeckuil npakTukym 1o teme "M3mepenue
TOKa3aTes MPeIOMIICHHS CTeKa"

139

®duznyeckuil NpakTukyM no reme "M3mepenue
(hOKYCHOTO PacCTOSIHUS PACCEUBAIOUINX JINH3"

140

Pu3NYEeCKU IPAKTUKYM 110 TEME
"Habnronenue mudpakunu, nHTEpPEpeHInN 1
MOJISIpU3aluu cBeTa"

141

®uU3NYEeCKU IPAKTUKYM I10 TEME
"Onpenenenyue UMITyJIbCa U SHEPTUH
peNATUBUCTCKUX YacTull (1o ¢otorpadusam
TPEKOB 3apsKEHHBIX YaCTUL B MArHUTHOM
nose)"

142

®usnueckuil NpakTUKyM o teme "M3mepenue
nocTogHHOM ITiTaHka Ha OCHOBE HCCIEIOBAHUSA
dhoTtorddexra”

143

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBaHue CeKTpa pa3peskeHHOTO
aTOMAapHOTO BOJOPOJIa M U3MEpPEHUE
nocrosiHHOM Punbepra"

144

DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanne paanoakTUBHOTO (hoHA C
HCIOJIb30BAHUEM JIO3UMETpaA"

145

DU3NYECKUH TPAKTUKYM 10 TEME
"HabOxaroneuus 38€31H0T0 HEDOA
HEBOOPYKEHHBIM TJ1a30M C UCTOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUH TSI
ompeieNieHus TOJ0KeHUsI HeOeCHBIX 00BEKTOB
Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/IUs
CeBepHoro nosymapus 1 sipkue 38€3161"

146

O0o001Ienre u cucreMaTu3anys 3HaHui. Poin
(U3HUKHU ¥ aCTPOHOMHUH B S3KOHOMHYECKOH,
TEXHOJOTMYECKOM, COIIMAILHON U 3THUECKOM
cdepax IesaTenbHOCTH YelIOBEKa




147

O0o00611eHNE ¥ cucTeMaTH3anus 3Hanuii. Poib
¥ MeCTO (DU3HKH M aCTPOHOMHH B
COBPEMEHHOM HAYYHOUM KapTUHE MUpa

148

O6o006muienne u cuctemaru3anys 3Hanui. Poip
¢u3nveckoit Teopun B GopMUpOBAHIH
MpeCTaBICHUN O (PU3NIECKON KapTHHE MUDA,
MecCTO (PU3NYECKON KapTHUHBI MUpa B 00LIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX
MPEJICTABICHUN O TPUPOJIE

149

O0001IEHNE ¥ CUCTEMATHA3AIINS 3HAHUA T10
teme "Kunemaruka"

150

O000I1IEHNE ¥ CUCTEMATHA3AINS 3HAHUHA T10
teme "Kunemaruka"

151

O0001IeHne 1 cucTeMaTU3aIis 3HAHUI 110
teme "/IluHamuka"

152

O06001IeHne U cucTEMaTU3aMs 3HAHUI 110
teme "CTaTuka TBepIoro tena"

153

O06o01menre 1 cucTeMaTr3alys 3HaHUH 110
TeMe "3aKOHbI COXpaHEHHUs] B MEXaHUKeE"

154

OO6o01enre 1 cucTeMaTr3arys 3HaHUH 110
Teme "OCHOBBI MOJIEKYIISIPHO-KMHETUYECKOM
Teopun"

155

O0001IeHne U cucTeMaTU3aLMs 3HAHUI 10
teme "Tepmoannamuka. TeraoBbie MalvHb"

156

O00011eHrEe U cUcTEMaTU3aLMs 3HAHUI IO
TeMme "ArperaTHble COCTOSIHHS BEILIECTBA.
®dazoBbie Iepexoabl"

157

O00011IeHNE U cCUCTEMATH3AIMS 3HAHUH 110
teme "OiekTpuieckoe nosie"

158

O06o0011eHre U cucTeMaTu3aus 3HaHU| 10
teMme "[10CTOSIHHBIN 2IEKTPUUECKUI TOK"

159

O0001IeHNE U cUCTEMATU3ALMS 3HAHUI IO




teme "ToKu B pa3InyHbIX cpenax”

160

O0001IeHME U CUCTEMATU3ALMS 3HAHUM IO
teme "MaruutHoe moJe"

161

PesepBHeIii ypok. O600IICHNE 1
cHCTEMAaTH3alMsI 3HaHUI 110 TEME
"JJIeKTpOMarHuTHAS MHTYKIUsA"

162

PesepBubIit ypok. O60011eHNE 1
CHCTEMATH3ALMS 3HAHUI [0 TEME
"Mexanndeckue xojaeoanus"”

163

PesepBubIit ypok. O60011eHNE 1
CUCTEMaTH3aIus 3HAHUK 110 TeEME
"DJIeKTpOMarHUTHBIE KoieOaHus "

164

PeseprubIit ypok. O6001eHre u
cUCTEeMaTn3anus 3HaHUM 10 TeMe
"MexaHn4eCcKHe U 3JIEKTPOMarHUTHbIE BOJIHBI'"

165

Peseprubrit ypok. O6001eHNE 1
cucTeMarusanys 3Hagui mo reme "Ontuka"

166

PeseprubIit ypok. O6001eHNE 1

cucTeMatu3anys 3Hagui mo reMe "OCHOBEI
CTO"

167

PesepBubIit ypok. O6001IeHNE 1
CUCTEeMaTH3allMsl 3HAaHH 110 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayanu3m"

168

PesepBuslit ypok. O600mIeHEe U
cucTeMaru3anys 3HaHui mo reme "duznka
atoma"

169

PesepBuslit ypok. O6001IeHE U
cucTeMartu3alys 3HaHuii o teme "dusnka
ATOMHOTO S/Ipa M DJIEMEHTAPHBIX YaCTHIL"

170

PesepBHriit ypok. O6001IeHE U
cUCcTEMAaTH3alMs 3HaHUH 110 TeMe "DIIeMEHTEI
actpoduzuxu”




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170
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YUYEBHO-METO/INYECKOE OBECIIEYUEHUE
OBPA3OBATEJIBHOI'O NIPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

1. ®usuka, 10 xknace/ Kabapaun O.®@., Opnos B.A., Osenunk 2.E. u npyrue; nosa
penakmueit [Tunckoro A.A., Kabapauna O.®., AkiinonepHoe 00111ecTBO
«3narensctBo «lIpocsemenue»

2. ®usuka, 11 xknace/ Kabapaun O.®., I'nazynoB A.T., OpnoB B.A. u npyrue;
nox penakiueit [Tunckoro A.A., Kabapauna O.®., AkuroHepHOE 00IIECTBO
«M3narenbctBO «IIpocBemienne»

3.PeimkeBud A.Il. - COopHUK 3aaa4 1o pusuke

4. Coopnuk 3aaa4 no usuxe nox pea. Crenmanoroit I'.H.

METOJJNUYECKHUE MATEPHUAJIbBI IS YYUTEJIA

1. PermkeBuu A.Il. - CoopHuUK 3a/1a4 110 (hU3UKE

N

. Coopnuk 3ama4u no usuke noxa pen. Crenanonoit I'.H.

3. KoBrynosuu M.I'. - JlomamiHuii 3xcriepuMenT 1o ¢usuke 7-11kmacco
4. Jlanuna N.A. - 100 urp no ¢pusuke

5. Jlanuna W.41. - BaeknaccHas pabora 1mo ¢pusuke

6. Hecrannaptabsie ypoku ¢usuku, coct. bobposa

7. OpexoB B.II., YcoBa A.B. - MeTtonuka npenoaaBanus pu3nKu

8. llaranmoB B.®. - ®u3uka Ha BCIO )KU3Hb

9. Cemke A.U. - HecTranmapTabie 3a7a4n 10 HU3HKE



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

1. https://lesson.academy-content.myschool.edu.ru

2. https://eqe.sdamagia.ru/

3. https://www.yaklass.ru/

4. https://school.novsu.ru/ nucTaHIMOHHBIC KYPChI, pa3pabOTaHHBIC YUUTEIIIMU

¢uzuku MAOY «'umnazus «crox» Tuxonosoit 1.B., Kyzmuu C.C.


https://lesson.academy-content.myschool.edu.ru/
https://ege.sdamgia.ru/
https://www.yaklass.ru/‌
https://school.novsu.ru/







