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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJOXEHUH M TPEOOBAHMM K pPe3ylbTaTaM OCBOECHHS
OCHOBHOM oOpa3oBareiapHON mnporpammel, npenacrtaBieHHsix B ®I'OC COO, a
Takxke ¢ yu€tom (enepanbHOl paboueld mporpamMMbl BocniuTanus U KoHmeniuu
npenojaBanus yueOHoro npeamera «Dusnka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit  depepanuu,  peaJM3yIOMMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

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

N3yuenue kypca ¢Gu3MKd yriayOnEHHOTO YpOBHSI IMO3BOJISIET PEATM30BATh
3a/layu MPO(ECCUOHATILHON OPHUEHTAIMM, HANPABICHO HA CO3/IaHHUE YCIOBUM JUIs
NPOSIBJICHUS CBOMX HHTEJUIEKTYaJbHBIX U TBOPYECKHX CIOCOOHOCTEW KaXKIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TNPOAODKEHHs 0Opa3oBaHUs B
opraHuzanusax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO PA3IUYHBIM  (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 pa3pabOTKM TpeOOBaHMN K JUYHOCTHBIM,
METAnpeIMETHBIM H 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;

cojiep;kaHue yuyeOHoro npeamera «Ou3nkay 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 uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTUYECKHU
3aBEpPIIEHHBIM, OH COJECPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUYAET KaK
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOM (PU3UKH.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MmaTepual Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qu3umyeckux Teopuil. Beaymmm B Kypce sBIsieTcs
dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi TpeAnosaracT MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHaNa (U3NYECKOW HayKH, OCMBICIICHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTHeM OOIECTBAa, a TaKkKEe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc puszuku yriyOoi€HHOT0 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 3konocuzayuu peanu3yercsi MOCPEICTBOM 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 1O (U3HKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAaHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOLECCOB, OMIHUPUYECKUX W
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MMPUMEHEHUH.

JlaboparopHoe o00opyaoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX PadboT
dopMupyeTcst B BHIE TEMAaTHYSCKUX KOMIUIEKTOB M OOECIIEYMBACTCS B PacuéTe



OJTHOTO KOMIUIEKTa Ha JBYX oOyyammuxcsi. TemMaTHdyecKue KOMIUIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JOKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HU(DPOBBIX JaOOpATOPHUH.

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 METOJ€ MO3HAHHS U (POpPMUPOBAHUE
UCCJIeI0BATENBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

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

(dopMupoBaHUE YMEHUN OOBSICHATH SBJICHUS C UCIIOJIb30BAHUEM (U3HUECKHUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

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

pa3BUTHE npe/ICTaBIeHUIN 0 BO3MOXHBIX  cdepax Oynyiein
npodeccuOHaIbHON NIESITEIbHOCTH, CBS3aHHBIX C (U3MKOW, MOATrOTOBKA 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,
3aKOHAX,  TEOpHUSX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYlO  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acCTPOPHU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHSITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
buznueckux SBICHUNA B TPHUPOAE W IS TMPUHATUAA TPAKTHUECKUX PEUICHUN B
ITOBCEIHEBHOM 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,
OIpPEJENICHMS] 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 mnpeamera «®dusmka» Ha YpPOBHE CpEOHETO OOIIEro
oOpa3zoBaHus BbIOMpaeTcss OOYYAIOIMIMMUCSH, I[UIAHUPYIOIIUMU TPOJOKEHHE
o0pa30BaHus M0 CHEHUANTBHOCTAM (PU3NKO-TEXHUYECKOTO MPOPUIIS.

Ha u3yuenue ¢pusuku (yriyOn€HHbIA ypOBEHb) HA YPOBHE CPEIHETO OOILETOo
obOpazoBanus oroautcs 340 gacos: B 10 knacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

COAEPKAHUE OBYUEHUSA
10 KVIACC

Pasznen 1. HayuHblilt MeTOX MO3HAHMS MPHUPO/BI.

®dusnka — pyHmamMeHTagbpHas Hayka o npupoje. HaydHsiii MeToa mo3HaHus u
METObI UCCIICIOBAHUS (DU3NUECKUX SIBJICHUM.

DOKCIIEpUMEHT M TEOpHUsl B MpoIlecce IMO3HaHUsl npuponbl. Habmrogenue u
AKCTIIEPUMEHT B (PU3HKe.

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOrOBhIE M IM(pOBHIC
U3MEpUTEITbHbIE TPUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[lorpemHoct  u3MepeHudd  (UBMYECKUX  BEIWYUH  (aOconroTHas W
OTHOCHUTEJIbHAS).

MopenupoBanue (HU3MYECKUX SBICHUN U MPOIECCOB (MaTepHalibHasl TOYKa,
abCoMIOTHO TBEPAOE TENo, WAeallbHas >KUIKOCTb, HJICANbHBIM Ta3, TOUYECYHBIH
3apsn). ['unore3a. @U3nyeCcKuid 3aKOH, TPAHUIIBI €ro TpuMeHUMocTH. Duszndeckas
TEOPHUS.

Pons u mecto ¢u3uku B GOpMUPOBAHUM COBPEMEHHONW HAYYHON KapTHHBI
MHpa, B IPAKTUUYECKOU JAEATEILHOCTH JIIOACH.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaolt, npaKmuKym.

N3mepenune cunbl TOKa M HAOPSDKEHUS B LIENM MOCTOSIHHOIO TOKa IIpH
MTOMOIIY aHAJIOTOBBIX M MU(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB.

3HakoMCcTBO ¢ 1U(ppoBoil naboparopueit mo duszuke. [Ipumepsr n3MepeHus
bu3nUecKrX BETUYNH MPU MTOMOIIN KOMITBIOTEPHBIX TaTUYUKOB.

Pasznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABUKeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOrO JBUKEHHSI.
Cucrema oTcuéra.

[Ipsimast u oOpaTtHast 3aJ1a4u MEXaHUKH.

Pannyc-BekTop MarepuanbHOW TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. TpaexkTtopus.



[lepemetienne, ckoOpocTh (CpedHsii CKOPOCTh, MTHOBEHHAs CKOPOCTb) U
YCKOpPEHHE MaTepuajbHONM TOYKHM, UX MPOEKIMM Ha OCHU CUCTEMBI KOOPJWHAT.
Ciio)keHue nepeMenIeHu U CI10)KEHUE CKOPOCTEN.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAWHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEepUaIbHON TOYKH OT BPEMEHH U UX
rpaduxu.

CBobOonHoe majeHue. YCKOpeHue cBOOOAHOTrO majeHusd. JIBukeHue Tena,
OpOIIEHHOT0 TOJ YIJIOM K TOPU30HTY. 3aBUCHUMOCTh KOOPJMHAT, CKOPOCTH H
YCKOPEHUS MaTepPUAIbHOM TOYKH OT BPEMEHU U UX TpaduKu.

KpuBonuneitnoe  nBwxeHue. JIBUKeHHE  MaTepUAIIBHOW  TOYKH  TIO
OKPY>KHOCTU. YTJOBas U JUHEWHAas CKOpocTh. llepuon u ydactora oOpaiieHus.
[lenTpocTpemuTenbHoe (HOpMadbHOE), KacaTeabHOE (TAaHIEHIIMAIIBHOE) U TMOJHOE
YCKOpPEHUE MaTepruaibHON TOYKHU.

TexHudecknue yCTPOMCTBA M TEXHOJOTHMUECKHE TIPOIIECCHI: CIHIOMETD,
JBIDKCHHE CHApsJOB, ILICTHBIC, IIeCTepEéHYAThIE W pEeMEHHBIC Tepeaayu,
CKOPOCTHBIE TU(DTHI.

Jemoncmpayuu.

Mogenbs cucTeMbl OTCU€Ta, WITIOCTPALUS KMHEMATHYECKUX XapaKTEPUCTHK
JBUYKEHUS.

CrniocoObl uccieI0oBaHus TBUKEHUH.

Nnntoctpanuus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeoGpazoBanue ABUKEHUHN C UCTIOIB30BAHUEM MEXAHU3MOB.

[TaneHnue Ten B BO3AyX€ U B pa3peKEHHOM MIPOCTPAHCTBE.

HaGmionenne ABMWKEHUS Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU3OHTY H
TOPU30HTAIIBHO.

Hamnpagiienre CKOpocTH IpH ABUKEHUHU 110 OKPYKHOCTH.

[IpeobpazoBaHue YrIIOBOW CKOPOCTH B PEIYKTOpE.

CpaBHeHuE TyTeH, TPAeKTOPHUM, CKOPOCTEH IBHIKEHUS OJHOTO M TOTO K€
TeJa B Pa3HbIX CUCTEMAaX OTCYETA.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaol, npaKmuKym.

N3ydeHne HEpaBHOMEPHOTO ABUKEHUS C LEIbI0 ONPEAECICHUSI MTHOBEHHOMU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpsIMOJIMHETHOM PaBHOYCKOPEHHOM JIBUKEHUU
10 HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM
JBUKECHHH.

HNzmepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
UCIOIb30BaHue U(poBO 1abopaTopun).



N3yuenne nBukeHUs Tena, OpOIIEHHOro TOpu30oHTanbHO. I[IpoBepka
TUIIOTE3bl O TMPAMON NPOMOPILMOHAIBHON 3aBUCHUMOCTH MEXKIY JaJbHOCTHIO
MOJIETA ¥ HAYAJIbHOU CKOPOCTBIO TEJIA.

N3ydyeHne IBHXKEHHUSI Tella MO OKPY>KHOCTH C MOCTOSSHHOM IO MOJYIIIO
CKOPOCTBIO.

UccnenoBanue 3aBUCHUMOCTH Tepuoja oOpalieHuss KOHMYECKOTO MasTHUKA
OT €r0 MapameTpoB.

Tema 2. /lunamuxa.

IlepBeiit 3akoH HproroHa. MHepumanbHble cucteMsl otcu€ra. IlpuHiun
otHocutenbHoCcTH ["ammies. HennepruanbHbie cUCTEMBbI OTCU€Ta (OMpenesieHue,
IpUMEpHI).

Macca rena. Cuna. [lpuHimn cynepno3uunu CHil.

Bropoit 3akon HeroTOHA 1151 MaTEpUANIBHONU TOYKH.

Tperuit 3akoH HproTOHA 1151 MaTepUATbHBIX TOYEK.

3aKOH BCEMHPHOTO TSATOTEHHUSI. OJKBUBAJICHTHOCTh TPABUTALIMOHHOW U
WHEPTHOU MaCCBI.

Cuna TsKeCTH. 3aBHCUMOCTh YCKOPEHHS CBOOOJHOTO TAJEHUSI OT BBICOTHI
HAJl TIOBEPXHOCTHIO TUJIAHETHI M OT reorpaduyeckod MUPOTHL. JIBUXKEHHE
HeOECHBIX TeJl U X CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMuyeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec Tena, aBkyiierocs ¢
YCKOPEHHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuia TpEeHHUS CKOJBXKEHHUS U CUJa TPEHHS
nokosi. Koaddumument tpenus. Cuna CONPOTHUBICHHUS MPU JBXKCHUU Tela B
KUJKOCTH WJIU ra3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIILHOTO JBUKCHUS.

Hasnenue. ['mapocratuueckoe napnenue. Cuiia Apxumerna.

TexHU4YecKHe YCTPOMCTBA W TEXHOJIOTMYECKHUE MPOLECCHI: MOAIIUITHUKY,
JIBUKECHUE NCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpauuu.

HaGmronenne nBKEHUS TEll B MHEPIIMAIbHBIX U HEMHEPIIUAIBbHBIX CHCTEMaX
OTCYETA.

[IpyHUMIT OTHOCUTEIBHOCTH.

Kauenune nAByX HIMIMHAPOB WIM IIAPOB PA3HOM MAacChl C OJUHAKOBBIM
YCKOPEHUEM OTHOCHTEIBHO HEMHEPIIMATIBHON CUCTEMbI OTCUETA.

CpaBHeHUE  pPaBHOACHCTBYIOIIEH  MPUIIOKEHHBIX K Tely CWI C
MPOU3BEJCHUEM MACCHI TEJIAa HA €T0 YCKOPEHUE B MHEPIUAIIBHOU CUCTEME OTCUETA.

PaBeHCTBO CHII, BOBHUKAIOIIKNX B PE3YJIbTATE B3aUMOICHUCTBUS TEI.

H3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec tena npu yCKOpeHHOM NOABEME U TIAJICHUU.



[enTpobexHbIE MEXaHU3MBI.

CpaBHEeHME CUJT TPEHHUS MTOKOS, KAUEHUS U CKOJIbKCHUS.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomot, nPAKMUKYM.

N3mepeHre paBHOACHCTBYIOUIEH CUJI NIPH JBMXKEHUH OpycKa MO HaKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3pl O HE3aBUCMMOCTH BPEMEHU JBIDKEHHsSI Opycka Mo
HAKJIOHHOW IJTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MacChl.

UccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pPE3UHOBOM o0paslie, OT UX AehOopMalHH.

N3ydyenne ABUKEHUS CUCTEMBI TEJl, CBSI3aHHBIX HUTHIO, IEPEKUHYTOU Yepe3
nErkuii OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYHMHE YIJIOBOro KoddduineHTa
3aBUCUMOCTH Frp(N).

UccnenoBanue nBmxeHus Opycka MO HAKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
KO3 (HUIIMEHTOM TPEHHUS.

N3ydenue nBukeHUs Irpy3a HA Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpAoe Teno. llocTynmaTenbHOoe M BpaliaTesbHOE JABUKEHHUE
TBEpAOTrO Teja. MOMEHT CWIbl OTHOCHTENBHO OCH BpamieHus. [lmedo cuibl.
CnoxeHue cuil, IPpUIOKEHHBIX K TBEpIOMY Teny. LIeHTp TskecTu Tena.

VYcnoBust paBHOBECUS TBEPIOTO TENA.

YcroitunBoe, HeyCTOHYMBOE, 0€3pa3IMUHOE PAaBHOBECHE.

TexHuueckne yCTpOHCTBA M TEXHOJOTMYECKUE TMPOLECCHI: KPOHIUTEHH,
CTPOUTEIbHBIN KpaH, pelI€TYaThie KOHCTPYKIIUH.

Jemoncmpayuu.

YcoBus paBHOBECHS.

Bubr paBHOBECHS.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaolt, npaKmuKym.

UccnenoBanne ycinoBuUii paBHOBECHsS TBEPAOrO TeEJd, HMEIOLIETO OCh
BpAILICHUS.

KoHncTpynpoBaHne KpOHIITENHOB U pACUYET CUJI YIPYTOCTH.

N3yyenne ycTOWUMBOCTH TBEPAOTO TEJIA, UMEIOIIErO TUIOMIAAb OTIOPBI.

Tema 4. 3akonvt coxpanenus 6 MexaHuke.

NMnynbsc MaTepuanbHOM TOUYKH, CUCTEMBI MaTepHAIBHBIX TOUEK. LIeHTp macc
CHUCTEMbI MaTEpHAIBHBIX TOUEK. TeopeMa 0 IBHKEHUU LIEHTPa Macc.

NMnynbc CHITBl 1 UI3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktrBHOE IBHXKEHUE.



MoMEHT umIynbca MaTepUaIbHOM TOYKHU. [IpencraBiieHue O COXpaHEHUU
MOMEHTA UMITYJIbCA B HEHTPAIbHBIX MOJAX.

PabGoTta cuiapl Ha MajJoM M Ha KOHEYHOM IepeMelieHuu. I 'paduyeckoe
MpeCcTaBlIeHuE PabOThI CUIIBI.

MOIIHOCTH CUJIBI.

Kunernueckast sHeprusi maTepuajbHOM TOukH. Teopema 00 HU3MEHEHHH
KUHETUYECKOU DHEPTUU MaTepUaIbHON TOYKHU.

[loTeHunanbHble W HENMOTEHUMAIbHbIE CHIbl. lloTeHuumanpHas HHEprus.
[loTenuuanbHast sHeprust ynpyro neopMUpoBaHHON mpyxkuHbL. [loTeHumanbHas
JHEprus Tejla B OJHOPOAHOM TIpaBUTALlMOHHOM nosie. lloTeHumanbHas >HEprus
TeJa B IPaBUTALMOHHOM I10JI€ OJHOPOAHOTO Iapa (BHYTpU M BHE miapa). Bropas
KOCMHUYECKasi CKOPOCTh. TpeThst KOCMUYECKasi CKOPOCTb.

Cs3p pabOThl HEMOTEHIMAIBHBIX CHJI C M3MEHEHHEM MEXaHUYeCKOu
SHEPIUH CUCTEMBI TEN. 3AKOH COXPAHEHUSI MEXAaHUYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHeHue bepHyuM Ay WIEaTbHOM KUJIKOCTH KakK CIEACTBHE 3aKOHA
COXPaHEHHUsI MEXaHUYECKOW YHEPTUMU.

TexHuyeckue yCTpOMCTBA U TEXHOJIOTMYECKHUE MPOLIECCHI: IBUKECHUE PaKET,
BOJIOMET, KOMEpP, NPYNKUHHBIM MUCTOJIET, THPOCKON, (QUIypHOE KaTaHuE Ha
KOHBKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

HN3mepenre MOIIHOCTH CHJIBL.

W3meHeHue sHepruu Tela Mpu COBEPIICHUU PaOOTHI.

B3aumMHbIe TIpeBpallleHUs] KUHETHYECKOW W TOTCHIMAIIBHOW SHEPTUU MPH
JNEUCTBUHU HA TEJIO CUJIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue dHEPTruM Npu CBOOOHOM IMaACHUH.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaot, npaKmuKym.

N3mepenune nMmmyibca Teia 1o TOpMO3HOMY Iy TH.

W3mepeHne Cuibl TITH, CKOPOCTH MOJENH 3JIEKTPOMOOWJIS M MOLIHOCTH
CHUJIBI TATH.

CpaBHEHHE N3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

HcenenoBanne COXpaHEHNs UMITYJIbCA TP YIIPYTOM B3aMMOIEUCTBUN.

N3mepenne KNHETUYECKOW SJHEPTUHU TeJla 110 TOPMO3HOMY ITyTH.

CpaBHEHHE W3MEHEHUS! OTEHIMAIBHON 3HEPTUU NPYKUHBI ¢ PabOTOI CHIIBI
TPEHUSL.

Onpenenenue padOThl CHIIBI TPEHHUS INpPH JABMXKEHHM Tejla 10 HaKJIOHHOU
IIJIOCKOCTH.



Paszpnen 3. MouiekyasipHasi PM3HMKa M TEPMOAMHAMHKA.

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOU MEOPUU.

OCHOBHBIE TOJIOKEHUSI MOJIEKYJIsipHO-KMHeTndeckor Tteopun (MKT), ux
onbiTHOE oOocHOBaHue. Juddysus. bpoyHOBckoe ABWXKEHHE. XapakTep
JBIDKCHUSI U B3aUMOJCHCTBMSI 4YaCTUIl BellecTBa. Mojenu CTPOCHUsI Ta3oB,
KUJKOCTEH W TBEPIBIX TEA U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE 3THX
Mozeneii. Macca u  pasmepbl Mojekyn (atomoB). KonudecTBO BelecTBa.
[Toctostnnast ABorajipo.

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

Mojenb uieanbHOTO ra3a B MOJEKYJIIPHO-KUHETUUECKONW TEOPUU: YACTUILBI
rasa JIBIDKYTCS XaOTUYECKH M HE B3aUMOJCHCTBYIOT JIPYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcostoTHAS
Ttemrneparypa (mkana temnepatyp KensBuna). 3akon JlampTona. M3ompouecchl B
ujeadbHOM Ta3e C TIOCTOSHHBIM KOJHUYECTBOM BellecTBa. [ 'paduueckoe
Ipe/ICTaBlIEeHNE U30IPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b  MEXKIy JaBJICHUEM ©  CpeJAHEH  KUHETHYECKOW  DHeprueiu
NOCTYMATENBHOTO TEIUIOBOIO JBMXKEHHS MOJIEKYJI HIEaJbHOTO Tra3a (OCHOBHOE
YpaBHEHNE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UIECATBHOTO ra3a).

CBs13b a0COJIIOTHON TEMITEpaTyphl TEPMOINHAMUYECKON CUCTEMBI CO CpEIHEH
KMHETUYECKON SHEPTHEN OCTYNATEIBHOTO TEMJIOBOrO ABUKEHHUS €€ YaCTHL.

TexHuueckne yCTpPOMCTBA M TEXHOJOTHMYECKUE IIPOLIECCHI: TEPMOMETP,
O6apomeTp, Moy4eHrue HaHOMaTEepPUATIOB.

Jemoncmpayuu.

Mopenu ABUKEHUS YaCTHUIL BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Buneoponuk ¢ 3anuchio pearbHOro OPOYHOBCKOTO ABUKCHUSI.

Huddy3us xuakocTe.

Mogens onbita [TepHa.

[IputsxkeHne MONEKyJI.

Mogenun KpucTayuiM4ecKuX pemeToK.

Habmronenue u nccienoBaHie U30IMPOLIECCOB.

Yuenuueckuii sxcnepumenm, nadvopamopnsie padomot, nPaKmMuKym.

UccnenoBanne mpoliecca YCTAHOBIICHHS TEIUJIOBOIO pPAaBHOBECHSI IMpU
TEMI000MEHE MEXIY rOpsiueil U XOJI0IHOU BOJIOM.

N3ydeHne wW30TEpMHUUECKOro Tpoliecca (PEKOMEHJAOBAHO HCIOJIb30BaHUE
udpoBoii TabopaTopun).

N3y4yeHue n30X0pHOro mnporecca.

N3ydenune nzobapHOro mpoiecca.



[IpoBepka ypaBHEHUSI COCTOSHUS.

Tema 2. Tepmoounamuka. Tennoevie mauiunol.

Tepmonunamuyeckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUH st
TEpPMOJUHAMUYECKON CUCTEMBI. BHeNIHMe U BHYyTpeHHUE napamerpsl. Ilapamerpsl
TEPMOJUHAMUYECKON CUCTEMbI KAK CPEIHHE 3HAYCHUS BEJIUMYMUH, ONUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano TtepmoanHamuku. (CamMonpoW3BOJIBHAS — pelakcanus
TEPMOJIUHAMUYECKOU CUCTEMBI K TEINIOBOMY PABHOBECHIO.

Mopens wuaeanpHOro ra3a B TEPMOJMHAMHUKE — CHCTEMa YpPAaBHEHUN:
ypaBHeHue MenpaeneeBa—KiianelipoHa M BbIpaK€HUE JJisi BHYTPEHHEH SHEPIHUH.
VYcinoBusi IPUMEHUMOCTH 3TOM MOJIENIW: HU3Kas KOHIIEHTPAIUsSl YacTHll, BHICOKHE
TeMnepaTypbl. BeipaxeHnue st BHyTPEHHEW YHEPrUu OJHOATOMHOTO HJI€ATBHOTO
rasa.

KBazucratnueckue U HECTATUUECKUE TTPOLIECCHI.

DOnemeHTapHasi pabora B TepMOAMHAMUKE. Beruncnenue paboTsl o rpaduky
nporecca Ha pV-nuarpamme.

Tennonepenaua  kak  cmoco®0  WM3MEHEHMs]  BHYTPEHHEH  DHEpruu
TEPMOJMHAMUYECKON  cucTeMbl 0e3  coBepuieHuss  pabotel.  KonBekmus,
TEIJIONPOBOIHOCTD, U3IIyYEHUE.

KomnuectBo TtemnoTel. Tenmno€MKOCTh Tena. YAenbHass U MOJISIpHas
TEIJIOEMKOCTH BEIIeCTBA. YpaBHEHHE Maiiepa. YjaelnbHas TEIUIOTa CrOPaHMS
ToriuBa. Pacu€r KkommyecTBa TEIIOTHI MpH Teronepenave. [lonstue 006
aanabaTHOM Tpolecce.

[lepBblii 3aKkOH TepMOAWHAMUKHA. BHyTpeHHsis »dHeprus. KoiandecTBo
TEIUIOTBI W paboTra Kak Mepbl M3MEHEHHUS  BHYTPEHHEH  OSHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoil 3akoH TEpMOJMHAMHUKH [Jii PABHOBECHBIX IIPOIIECCOB: YEPE3
3aJaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKOM CHUCTEMBI MPOXOIUT
eAMHCTBeHHAas aanabara. AGCOIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJMHAMUKHA JUI1  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOKHO IepeaTh TEINIOTY OT OoJjiee XOJ0IHOTO Tesla K Oojiee HarpeTomy 0e3
komreHcanuu (Knaysuyc). HeobpatumMocTs mprUpOaHBIX TPOIECCOB.

[TpuHumner gectBus TemnoBbix mamuH. KIT/I.

MaxkcumansHoe 3Hauenune KIIJI. [{ukm Kapno.

DKOJIOTMYECKHE ACTHEKThl MCIOJIb30BaHMS TEIUIOBBIX ABUrateneil. TemioBoe
3arpsI3HEHUE OKPYIKAIOLIEH CPEbL.

TexHnueckne yCTPOMCTBA M TEXHOJOTHMYECKUE MPOLECCHI: XOJOJWIbHUK,
KOHJIUIIMOHEP, JU3CNIbHBIA W KapOIOpAaTOpPHBINA ABUTrATENM, MHapoBas TypOuHA,
MOJyYEHUE CBEPXHU3KUX TEMIIEPATyp, YTWIH3ALUS «TEIUIOBBIX» OTXOHOB C



WCIIOJIb30BaHUEM TEIJIOBOTO HACOCA, YTHIIN3AIMS OMOOPTraHUYECKOTO TOTUIMBA TSt
BBIPA0OTKHU «TEIIOBOM» U SJIEKTPOIHEPTUU.

Jemoncmpayuu.

N3menenne temnepaTypbl Ipu aauadaTUYECKOM PACIIUPEHUU.

Bo3nymiHoe orauso.

CpaBHeHME yAECTBHBIX TEILNIOEMKOCTEN BEILIECTB.

Cnoco0bl U13MEHEHUsI BHYTPEHHEHW YHEPTHUU.

Hccnenosanue annabaTHOro mpouecca.

KomnbroTepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue yaenpHON TEIUIOEMKOCTH.

UccnenoBanue npoiiecca OCThIBaHUS BELIECTBA.

Hccnenosanue annabaTHOro mpolecca.

N3ydyeHre B3aMMOCBSI3M JHEPIUM MEXKMOJIEKYJISIPHOTO B3aUMOJACHCTBUSA U
TEeMIEpaTypbl KUTICHUS KUJIKOCTEH.

Tema 3. Acpecamnuie cocmoanusa eeuwiecmea. Pazoevie nepexoobwl.

[TapooOpazoBanue u KkoHjaeHcanus. VMcnapeHue u kuneHue. YenbHas
TEIUIOTa NapooOpa3oBaHUsl.

Hacpimiennele W HeHachlllleHHblE Tapbl. KayecTBeHHass 3aBHCHUMOCTH
IUIOTHOCTH W JIaBJIEHUS HACBIIIEHHOIO Mapa OT TeMIepaTypbl, UX HE3aBUCHUMOCTD
0T 00bEMa HACKIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEpATypbl KUTIEHHS OT JIaBICHUS
B KUJKOCTH.

BrnaxHocTh Bo3ayxa. AOCONIOTHAS U OTHOCUTEIbHAS BIAXKHOCTb.

Teépnoe teno. Kpucrammmueckue u amopdHbie Tesa. AHU30TPOIHS CBOMCTB
KpuctajuioB. IlnaBneHue W KpucTtaqm3anus. YJeiabHas TEIUIOTa IJIABJICHHUS.
CyOnmumarnus.

Hedopmanum TBEpAOTO Tena. Pactsokenne u cxarue. Casur. Moayns FOHra.
[Ipenen ynpyrux aedopmarimii.

TemoBoe pacuupeHue XUAKOCTEH U TBEPABIX T, 00bEMHOE M JTUHEHHOE
pacmpenre. AHTApMOHU3M TETUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUYHHA
TEIJIOBOTO paclIupeHus Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeoGpazoBanue sHEPTrUU B (PA30BBIX MEpexoaax.

YpaBHeHHE TEMJIOBOr0 OanaHca.

[ToBepxHocTHOE HaTsDKeHHE. K0d3(PhUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunnspusie saBnenus. /[aBaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO XKUJKOCTH.
®opmyna Jlannaca.

TexHnuecknue yCTpOMCTBA M TEXHOJOTWYECKHE IPOLECCHI:  KUJIKUE
KPHCTaJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.



TemnoBoe pacipeHue.

CBolicTBa HACBIILIEHHBIX apOB.

Kunenune. Kunenue npu noHm>X€HHOM J1aBJICHUM.

N3Mepenne cuitbl MOBEPXHOCTHOTO HATSIKEHMUS.

OnbITHI ¢ MBUTBHBIMU TIEHKAMMU.

CwmauuBanue.

Kanunnsapusie siBneHus!.

Mojieni HEHBIOTOHOBCKOM KHUJIKOCTH.

Cnoco0bl M3MEPEHUS BIAXKHOCTH.

HccnenoBanne HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buner negopmarniuii.

HaGmonenne manbix gedopmaruid.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydenre 3aKOHOMEPHOCTEN UCTIapEHUS KUIKOCTEH.

N3mepenne yaenbHON TEIIOTHI IUIABJICHUS JIhJA.

N3ydenune cBONCTB HACHIIICHHBIX MAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIICHKA MacChl MapoB B
MIOMEIIICHUHU.

N3mepenue koddpuiineHTa NoOBEpXHOCTHOTO HATSHKEHHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBucUMOCTH Jedopmaiud  pe3nHoBoro olpasma oT
IPWIOKEHHOW K HEMY CHUJIBIL.

Paznen 4. JinekTpoauHaMuKa.

Tema 1. dnekmpuueckoe nosne.

DOnekTpu3auuss Tell U €€ MpOsBICHHUA. JJEKTpuyeckuil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsaoB. I[IpoBOAHMKM, HOHMAJIEKTPUKA U  MOJYIPOBOJHUKHU.
DONEeMEHTApHbIA 3JIEKTPUYECKUN 3apsAln. 3aKOH COXPAHEHHUSI BIIEKTPUYECKOIO
3apsaa.

B3aunmopeiictBue 3apsanoB. Todyeunsie 3apsapl. 3akoH KynoHa.

Onektpudeckoe noiie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsiibl.

Hampsix€aHocTh  anmexkTpuueckoro  moins. [IpoOuwiid  3apsna.  Jlunuwm
HaIpsHKEHHOCTH 3JIEKTPUUECKOTO 1oIs. OHOPOIHOE AIEKTPUUYECKOE TOJIE.

[ToTeHIManbHOCTh AIEKTPOCTATUYECKOTO IMOJsA. Pa3HOCTP MOTEHHMANOB U
HanpspkeHue. lloTeHnuanbHas sSHeprus 3apsjaa B JJIEKTPOCTATUYECKOM MOJIE.
[ToTeHuuan anexrpocTaTuyeckoro mnojst. CBsA3b HANPSKEHHOCTH MOJS U Pa3HOCTHU
MOTEHIMANIOB i1  DJIEKTPOCTAaTHUYECKOTO MoJisi (Kak OJIHOPOJAHOr0, TakK U
HEOJIHOPOHOTO).

[TpuHIMI Cynepno3ULNY ATEKTPUUECKUX TTOJIEH.



[Tone Toueunoro 3apsima. Ilome paBHOMepHO 3apsbkeHHOM cdepsnl. [lore
PaBHOMEPHO 3apsKEHHOro mno oObéMy Mmiapa. Ilone paBHOMEpHO 3apsKEHHON
OECKOHEYHOM TUIOCKOCTH. KapTuHbBl JMHUN HANps>KEHHOCTH 3TUX TOJEH U
DKBUIIOTEHIUAJIBHBIX TOBEPXHOCTEM.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE. Y CIOBUE PABHOBECHS 3apsII0B.

JIMpAEKTPUKHU B AIEKTPOCTATUYECKOM HoJIe. JlupnexTpudeckast
ITPOHUIIAEMOCTH BEILIECTBA.

Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DJAEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpa.

[TapamienbHOE coeqMHEHNE KOHAEHCATOPOB. [locnenoBaTenbHOE COETMHEHHE
KOHJIEHCATOPOB.

DHeprus 3apsiKEHHOT0 KOHJIEHCATOPA.

JIBM>KEHME 3apsSKEHHOW YaCTULIBI B OJHOPOIHOM 3JIEKTPUUYECKOM TIOJIE.

TexHuueckne yCTPOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: AJIEKTPOCKOIL,
ANEKTPOMETpP, DJIEKTPOCTATUYUECKas 3alluTa, 3a3eMJIEHHE DIIEKTPOINpPHOOPOB,
KOHJIeHCaTOphI, reneparop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U IIPUHIMUIT JEUCTBUS DIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE TI0JIE IBYX 3aPSAKEHHBIX IJIACTHH.

Mopgenb anekTpoctaTudeckoro reaeparopa (Ban ne ['paada).

[IpoBOAHUKH B IEKTPUUYECKOM TMOJIE.

DneKTpocTaTuyecKas 3anuTa.

Y CTpolcTBO U AEUCTBUE KOHCHCATOPA IOCTOSSHHOM U ITIEPEMEHHON EMKOCTH.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcaTopa OT IUIOLIAau
IUIACTUH, PACCTOSIHUS MEXKI1Y HUMHU U TUAJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOr0 MOJIS 3apSyKEHHOTO KOHJIEHCATOPa.

3apsiika U pa3psiika KOHJIEHCATOpa Yepe3 pe3UucTop.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaot, npaKmuKym.

OneHka cui1 B3aMMOJEHCTBHS 3apSHDKEHHBIX TEll.

Habmronenue npeBpallieHust SHEPTUH 3apsHKEHHOTO KOHIEHCATOpa B SHEPTHIO
W3JIy4EHUs] CBETOAMO/A.

N3ydenne nporekanus ToOKa B LE€MH, COAEPKAIEH KOHAECHCATOP.

Pacnpenenenne pa3HoCTH MOTEHIIMAJIOB (HampspKeHUs ) pu
IIOCJIEA0BATENILHOM COEIMHEHUN KOHIEHCATOPOB.

NccenenoBanne paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. [locmoannwtii 31eKmpudecKuii mox.

Cuna Toka. [locTosiHHBIN TOK.



VYcnoBus CylIeCTBOBAaHMS IOCTOSHHOTO JJIEKTPUYECKOro TOKa. McTouHmkn
toka. Hanpspoxenune U u 3J1C &.

3akoH OMa 1 y4acTKa LETIH.

DIIEKTPUUECKOE CONPOTHBIICHUE. 3aBUCUMOCTD COINPOTHUBIICHUSA
OJIHOPOJHOTO MPOBOAHUKA OT €ro JJIMHBI M IUIOIIAJH IONEPEYHOIO CEUYCHHS.
VY nenpHOE CONPOTUBIICHUE BELIECTBA.

[locnenoBaTenpHOE, NMapaJLIEIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BeTBNEHHBIX AekTpudeckux neneit. [lpasuna Kupxroda.

PaGota snexktpuyeckoro Toka. 3akon [[xoyns—Jlenua.

MONIIHOCTh 3JEKTPUYECKOTO TOKa. TemnaoBasg MOLIHOCTb, BbIAEIsSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHUE HCTOYHHUKA TOKa. 3akoH Oma [id
MOJIHOW  (3aMKHYTOM) DJEKTPUYECKOW 1ienud. MONIHOCTh MCTOYHHUKA TOKa.
Kopotkoe 3ambikanue.

KonzeHcaTop B ienu NOCTOSHHOTO TOKA.

TexHuuecknue yCTpPOWCTBA M TEXHOJOTHYECKHE MPOLECCHI: aMIIEpPMETP,
BOJITMETP, PEOCTAT, CYETUYUK DJIEKTPUUECKON IHEPTHH.

Jemoncmpayuu.

N3mepenue cuiibl TOKa U HaIpsKEHHUS.

HccnenoBanne 3aBUCHUMOCTH CUJIBI TOKAa OT HAIpsDKEHHS ISl PE3UCTOPA,
JIaMITbl HAKaJIMBAaHUS U CBETOANO/A.

3aBUCUMOCTh COINPOTUBIIEHUS LWIMHAPUYECKUX IMPOBOJHUKOB OT JJIMHBI,
IUIOILAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA OT CONMPOTUBIICHUS TPU MTOCTOSTHHOM
HaIPSKEHUU.

[Ipssimoe n3mepenne DJ]C. KopoTkoe 3amMbIkaHNE TaIbBAHUYECKOTO AJIEMEHTA
U OLIEHKA BHYTPEHHETO COMPOTUBIIEHUS.

Crioco6bl coennHeHnst ICTOYHUKOB Toka, DJIC Gartapeii.

UccnenoBanne pa3HOCTH MOTEHUMAIOB MEXKAY IOJKOCAMH MCTOYHHMKA TOKa
OT CUJIBbI TOKA B LIEIIN.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaol, npaKkmuKym.

HccenenoBanne cMEMIaHHOTO COEIUHEHNS PE3UCTOPOB.

N3Mmepenune yaeapHOro CONpoOTUBIICHUS IPOBOIHUKOB.

UccnenoBanne 3aBUCUMMOCTH CHJIBI TOKAa OT HANpsDKEHUS Ui JIAMIIBI
HaKaJIUBaHUS.

YBenuueHue npejaesna u3MepeHus: amnepmMerpa (BoJbTMETPa).

N3mepenue D/1C u BHYTpEHHETO CONPOTUBJIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aucumocty DJ[C raapBaHUYECKOTO 3JEMEHTAa OT BPEMEHU
MPY KOPOTKOM 3aMBIKAHUH.



NccnenoBanue pazHOCTH MOTEHIMAIOB MEXIY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

NccnenoBanue 3aBUCUMOCTH MOJIE3HOM MOIIHOCTA MCTOYHUKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toku ¢ pazruunsix cpeoax.

DneKTpuuecKass MPOBOJAUMOCTh  Pa3JIUYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJIMMOCTh TBEPIBIX METAIJIOB. 3aBUCUMOCTh CONPOTUBIECHUS] METAUIOB OT
Temreparypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUUECKUii TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX ITYYKOB.

[TomynpoBOHUKH. CobOcTBeHHas u pUMeCHasI MIPOBOJIMMOCTD
noJiyripoBoAHUKOB. CBolicTBa P—N-niepexoaa. [lomynpoBoHUKOBEIE TPUOOPHI.

DNEKTPUUECKUN TOK B JJICKTPOJUTAX. DJIEKTPOIUTHYECKAS JUCCOIHAITHSI.
Onektponus. 3akoHsl Papajes 1S dIEKTPOIIN3a.

DOneKTpuuecKuii TOoK B Ta3zaxXx. CaMOCTOSITeTbHBIM M HECaMOCTOSTEIbHBIN
paspsa. PaznuyHbie TUIBI caMOCTOATENBHOTO pa3psiaa. Monnus. [Tnazma.

TexHudeckne yCTpOWCTBAa W MPAKTUYECKOE IPUMEHEHHE: Ta30pa3psiHbIC
JIAMIIbI, DJICKTPOHHO-JTydeBasi TpyOKa, TMOIYNMPOBOJHUKOBBIE MPUOOPHI: JTUOJ,
TpaH3ucTop, (OTONMOJ, CBETOAMOJ, TallbBaHWKa, padUHUPOBAHUE MEIH,
BBIIUIABKA ATFOMUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHUMOCTH CONPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[TpoBOAMMOCTH ANEKTPOIUTOB.

3akoHsbI 35ekTpoausa dapanes.

HckpoBol pa3psaa ¥ MpOBOAUMOCTh BO3yXa.

CpaBHeHUE MTPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

Hab6monenue smekTpoiusa.

N3mepenue 3apsiia 0JHOBAJIEHTHOT'O HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBICHUSI  TEPMOpE3UCTOpa  OT
TEMIIEPATYPBHI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

Du3nYeCKU MPAKTHKYM.

Crioco0b1 m3Mepenus: GU3NIECKUX BEITMYUH C UCIIOJIH30BAHUEM aHATOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOGCOIOTHBIE M OTHOCUTEIIbHBIE TOTPEITHOCTA U3MEPCHUN (DU3NIECKUX BEIIMYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHMM  3aBUCHMOCTEU
du3MYeCcKUX BEIUYMH, MPOBEpPKa MPEJIOKEHHBIX rumore3 (BoIOOp H3 padoT,



OMMCAHHBIX B  TEMAaTUYECKUX  pa3fenax «YUYEHUYECKUH  HKCIEPUMEHT,
1a00paTopHbIe padOThI, MPAKTUKYM)).

Me:xnpeaMeTHbIe CBA3H.

WN3yuenne kypca ¢uszuku yrioyonénHoro ypoBHs B 10  kmacce
OCYIIECTBIISIETCSI C YYETOM COJEPKATEIbHBIX MEXKIIPEAMETHBIX CBS3€H C Kypcamu
MaTeMaTUuKH, OMOJIOTHH, XUMUH, Teorpauu U TEXHOJIOTHUH.

MesicnpeomemHuvie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEN 0006 HAYUHOZ0
no3HanuA: SABIICHUE, HaydyHbId (DakT, rumoresa, (pumyeckas BeJIWUYMHA, 3aKOH,
TEopus, HaAONIOJCHUE, OKCIEPUMEHT, MOJCIMPOBaHUE, MOJElb, H3MEpPEHHE,
NOTPEIIHOCTH U3MEPEHU, U3MEepUTEIbHbIE MPUOOPHI, IU(PpoBas 1ad0paTOpHs.

Mamemamuxka: pelieHUe CUCTEMbl ypaBHeHMU. JluneiHas QyHKus,
napabouna, runep6oia, ux rpa@ukud U cBoiicTBa. Tpuronomerpuueckue ¢yHKIHUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUYECKOE TOKIECTBO.
BekTophl 1 UX TPOEKIIMU Ha OCHU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

Buonozua: mexannueckoe JBUKEHUE B KMBOU mpupoje, nuddysus, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKAIOIIEH Cpesbl,
yTUIW3alUsl OUOOPTaHMYECKOr0 TOIUIMBA [UJIsl  BBIPAOOTKH  «TEIUIOBOM» H
ANEKTPOIHEPTUHU, IOBEPXHOCTHOE HATSHKEHUE U KAMWUISIPHBIE SBJICHUS B MIPUPOJIE,
AJIEKTPUYECKUE SIBIICHUS B )KMBOW IPUPOJIE.

Xumun: HACKPETHOE CTPOCHHME BEIECTBA, CTPOEHUE aTOMOB U MOJEKYJ,
MOJIb BEIECTBA, MOJSPHAs Macca, IOJy4eHHE HAHOMAaTepHalIOB, TEIJIOBBIC
CBOICTBA TBEPABIX TEJI, KUAKOCTEW U Ia30B, KUJAKHE KPHUCTAIUIBI, MIEKTPUUECKHE
CBOICTBA METAJUIOB, 3JIEKTPOJIUTHYECKAs AUCCOLUALINS, TaJIbBAHNUKA, DIEKTPOHHAs
MUKPOCKOIIHS.

TI'eocpagpus: BnaxxHOCTh BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoz2ua: npeodbpazoBaHUE JBUKEHUI C HCIIOJIB30BAHUEM MEXAaHU3MOB,
y4€T CyXOro M JKHJIKOIO TPEHHS B TEXHUKE, CTAaTUYECKHE KOHCTPYKLUHU
(KpOHIITENH, pemeéTyaTble KOHCTPYKLMH), HCIIOJIB30BAHUE 3aKOHOB COXPAHECHMS
MEXaHUKH B TEXHHUKE (FMPOCKOI, BOJOMET M IPYIHE), ABUIATEIb BHYTPEHHETO
CropaHus, mapoBasi TypOHHa, OBITOBON XOJOJWJIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
IIOJIYYEHHsI COBPEMEHHBIX MAaTEpHAJIIOB, B TOM YHCIE HAHOMATEepUAIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKasl 3aluTa, 3a3€MJIEHUE 3JIEKTPOIPHUOOpPOB,
ra3zopaspsaHbI€ JIAMIIbI, TOJYTIPOBOHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KJIACC

Paznen 4. DinekTpoauHaMHUKa.

Tema 4. Maznummnoe none.

B3aumonelicTBUe MOCTOSAHHBIX MAarHUTOB M MNPOBOJHUKOB C  TOKOM.
MarautHoe mnone. Bekrop MarmuTHOM wHAykKuuu. IlpuHuun cynepno3unuu
MarHWTHBIX NOJIEH. JINHUM MarHUTHOW WHIYKIIHH.



MarnuTHoe 1oJjie IpOBOJAHUKA C TOKOM (MPSMOIrO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Opcreaa.

Cuna AMnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiIE€HUE U MOJYJb. [BHKEHHE 3apsIKEHHOW YaCTHULIbI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cuiiel Jlopenua.

MarunuTtHoe none B BemecTBe. @eppoOMarHeTuky, napa- 1 JUaMarHeTUKH.

TexHudyeckne yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: INPUMEHEHHE

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TE€CTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEN SJIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMA  WHAYKOUM ~ MarHATHOTO  TOJISL  TMOJIOCOBOTO |
MOIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

Kaptuna nuHuil MarHuTHON MHIYKIMK TOJISL JJIMHHOTO TIPSIMOTO MPOBOHUKA
Y 3aMKHYTOTO KOJIBIIEBOTO TTPOBOIHUKA, KATYIIIKU C TOKOM.

B3anmMoselicTBue AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

HaGmonenne nBukeHUs Mmy4yka 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHUIMn NENUCTBUS ANEKTPOU3MEPUTEIIBHOTO npubdopa
MAarHUTORJIEKTPUUECKONU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanre MarHUTHOTO TMOJISI HOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOWCTB (peppOMArHeTUKOB.

HccnenoBanue neiicTBUS MOCTOSHHOTO MarHUTa Ha PpaMKy C TOKOM.

N3mepenue cuiibl Amrepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomazHumHnas uHOYKyus.

SIBrieHne 3JIEKTPOMAarHUTHOM MHAYKUMU. [IOTOK BeKTOpa MarHUTHOU
uaaykiud. I C uHAyKuMH. 3aKOH HJIEKTPOMAarHUTHOW wuHAyKIuu Dapajes.
Buxpesoe anekrpuueckoe nose. Toku Dyko.

OJC uHAYKUMHA B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJe.

[IpaBuno Jlenua.

NunyktuBHocTh. KaTyllika HMHAYKTUBHOCTH B LENH MOCTOSHHOTO TOKA.
SABnenue camonnaykuu. JC caMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.



TexHu4eckre yCTPOMCTBA U TEXHOJOTUYECKUE MPOIECChl: WHIYKIIMOHHAsS
Meyb, COJICHOU], 3alUTa OT JEKTPU3ALMU T MPHU JBHKEHUU B MArHUTHOM I10JI€
3eMiu.

Jemoncmpayuu.

HaGmronenue siBjeHUst 371€KTPOMArHUTHOM UHAYKITUU.

HccnenoBanne 3aBucumoct JDJIC HMHAYKIUMH OT CKOPOCTHM HM3MEHEHUS
MarHUTHOT'O ITOTOKA.

ITpasuno Jlenua.

[Tanenune marauTa B aJIOMUHUEBOM (MEIHOMN) TpyOe.

SIBneHre caMOMHIYKITUH.

Uccnenoranue 3aBucumoct DJIC cCaMOMHIYKIIMM OT CKOPOCTH WU3MEHEHUS
CHJIBI TOKA B IIEIIH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot, RPAKMUKYM.

UccnenoBanue sSBIEHUS dJIEKTPOMAarHUTHOW WHITYKITUH.

OmnpeneneHue MHIYKIIMA BUXPEBOTO MAarHUTHOTO TIOJIS.

UccnenoBanue siBIEHUS CAMOUHAYKITUH.

CoOopka MoJieny IEKTPOMArHuTHOTO TeHepaTopa.

Pasznen 5. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koeoanus.

Konebarensuas cucrema. CBOOOIHBIE KOJIEOAHUS.

IMapmonundeckue kosiebanus. Kunemarnueckoe M JTUHAMHYECKOE OIHCAHUE.
DHepreTUYecKoe OomnuMcaHue (3aKOH COXpPaHEHHUS MEXaHMYEeCKOH dHepruu). BeiBox
JTUHAMHYECKOTO OIMUCAHMS TAPMOHMYECKUX KOJIEOAaHUM M3 MX SHEPreTUYECKOro U
KHHEMATHYECKOr'O OIMHUCAHUSL.

Amvmintyna u (dasza kosnebanuil. CBS3b aMIUTMTYIbI KOJICOaHUN HCXOTHOMU
BEJIMYMHBI C aMIIUTYIaMH1 KoJieOaHUH €€ CKOPOCTH U YCKOPEHUS.

Ilepuon m wactora koneOGanuit. Ilepwon ManabiX CBOOOJIHBIX KoOJI€OAHMIA
MaTeMaTH4ecKoro MasTHuka. Ilepmon cBOOOTHBIX KoOJI€OAHWI TIPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxatonux Konebanusx. BeiHy)aeHHbIe KoNeOanus. Pezonanc.
Pe3zonancnas kpuBas. BiusHue 3aryxaHuss Ha BHUJ PE30HAHCHOW KPHUBOM.
ABTOKOICOaHUS.

TexHu4yecKkue yCTpOMCTBa U TEXHOJIOTHMYECKHUE MPOIECCHI: METPOHOM, Yachl,
KadeJu, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpauuu.

3anuch KoueOaTeIbHOr0 IBMKCHUS.

Ha6moneHne HE3aBUCUMOCTH TTepHoa MalbIX KOJIeOaHUH Ipy3a Ha HUTH OT
aMILTUTY/IBL.



HccnenoBanue 3aTyXarolmux KoieOaHui U 3aBUCUMOCTH Iepruoja cBOOOIHBIX
KOJI€OAHHI OT COMPOTUBIICHUS.

HccnenoBanne koyiebaHMM TIpy3a Ha MACCUBHOM MpYXHHE C IIEJIbIO
dbopmupoBaHus MpeACTaBICHUN 00 UeaTbHOW MOJIETU MPY>KUHHOTO MasITHUKA.

3aK0H COXpaHEHMS PHEPTUM MPU KOJICOAHUSIX TPy3a Ha MPYKUHE.

UccnenoBanrie BEIHYKIEHHBIX KOJICOAHUN.

HaGmonenue pesonanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue mnepuoga CBOOOJIHBIX KOJEOAHUM HUTSHOTO W MPYKUHHOTO
MasITHUKOB.

N3yuyenue 3aKOHOB JBMKEHUS Tea B X0/€ KoJieOaHUI Ha YIIPYroM MoJiBece.

N3ydenne nBUKEHHS HUTSHOTO MasgTHUKA.

[IpeobpazoBaHue SHEPTUHU B MPYKUHHOM MasiTHUKE.

HccnenoBanuie yObIBaHUS aMIUTMTYbI 3aTYXaIOMUX KOJIeOaHUH.

HccnenoBanne BRIHYKISHHBIX KOJICOAHUH.

Tema 2. dnekmpomazHummosle Ko1edanusl.

Konebarenpubiit koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
uaealbHOM KoJjiebaTenbHOM KoHType. Dopmyna Tomcona. CBs3b aMILTUTY/IbI
3apsia KOHJEHCATOpa ¢ aMIUTUTYAO0N CUJIBI TOKA B KOJIEOATEIILHOM KOHTYDE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromue AIEKTPOMArHUTHBIE Kosie0aHus. BoeiHyX1€HHBIE
AIEKTPOMArHUTHBIE KOJIEOaHUs.

[lepemennblii TOK. MOIIHOCTP NEPEMEHHOrO0 TOKAa. AMIUIMTYIHOE U
JCUCTBYIOIIEE 3HAYCHHE CHUJIbI TOKA M HAMPSDKEHUS TPH pa3IuvyHou ¢dopme
3aBUCUMOCTHU IIEPEMEHHOTO TOKA OT BPEMEHH.

CunycounanbHbli MEPEMEHHBIN TOK. Pe3ucTop, KOHAEHCATOpP M KaTyIlKa
UHIYKTUBHOCTH B LEMH CHUHYCOUJAIBHOIO MEPEMEHHOI0 TOKa. PEe30HAaHC TOKOB.
Pe3onaHC HanpsKeHUN.

Uneanbupiii  Tpanchopmatop. IlpomsBoacTBo, mepemada M MOTpeOiIeHHE
AIEKTPUYECKOU SHEPTUH.

DKOJIOTUYECKHE PHUCKH TMpU MPOU3BOACTBE JJEKTpo3Hepruu. KynbTypa
HCIIOJIB30BAHUS JJIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA U TEXHOJOTUYECKHE IMPOLECCHI: AIEKTPUUECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JIEKTPOIEepe1ay.

Jemoncmpauuu.

CBOOOIHBIE AIIEKTPOMATHUTHBIC KOJICOAHUSI.

3aBUCUMOCTH YaCTOTHI CBOOOAHBIX KOIEOAHU OT WHAYKTUBHOCTH U EMKOCTHU
KOHTYpA.

OcuuorpaMmbl 3J1€KTPOMArHUTHBIX KOJI€OaHUH.



['enepaTop He3aTyXawMIUX JIEKTPOMATHUTHBIX KOJIEOAHUN.

Mogenb 3JIeKTPOMarHuTHOTO TeHepaTopa.

BoiHyX1eHHbIE CHHYCOUATbHbIE KOJIeOaHus.

Pe3ucrop, karymika MHIYKTUBHOCTA M KOHAEHCATOpP B IEMU MEPEMEHHOIO
TOKa.

Pe3onanc mnpu mocnenoBaTebHOM —COCAMHEHUW PE3UCTOpa, KaTYIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

VYcTpoicTBO U IPUHIIUIT IeUCTBUS TpaHCchopMartopa.

Mojenb JIMHUY JIEKTPOTEePEIauu.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npakmukKym.

N3yuenne Tpancopmaropa.

UccnenoBanue mepeMEHHOr0 TOKa Yepe3 IMOCIeAOBATEILHO COEIUHEHHBIC
KOHJIEHCATOP, KaTYIIKy U PE3UCTOP.

HaGmroieHne 35eKTpoMarHuTHOTO Pe30HaHca.

HccnenoBanne paboThl HCTOUHUKOB CBETA B IIETIH MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u I1eKmMpOMazZHUMHbLE 80IHbL.

MexaHnnueckue BOJIHBI, YCJIOBUSL HMX pacnpoctpaHenus. [lomepeunsie u
pOJIoIbHBIE BOMHBL. [leproJi, CKOPOCTh pacHpOCTpaHEHUS U JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKHUX BOJH: OTpaXeHHUE, IMpeoMJICHUE, UHTEephEepeHIUs U
nudpaKius.

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

[IIyMoBOE 3arps3HEHHUE OKPYKAIOIIEH Cpeibl.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyYECHHS SJIEKTPOMATrHUTHBIX BOJIH.
B3aumnas opueHTanusi BEKTOPOB B AJIEKTPOMATrHUTHOM BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpPa)KEHUE,  MPEIOMIIECHUE,
noJisipu3anus, nHTepepeHIms u Tudpaxims.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMEHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE H OBITY.

[TpuHUMIIBI paguOCBA3U U TeIEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuueckne yCTpOWCTBA M MNPAKTUUECKOE IPUMEHEHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, pajiap, paauonpuéMHUK, TeIeBU30p, aHTeHHa, Tenedon, CBY-neus,
YJIBTPa3BYKOBAsl TUAarHOCTUKA B TEXHUKE U MEIULIMHE.

Jemoncmpauuu.

OO0pazoBaHue U pacpoCcTpaHEHNE MOTIEPEYHBIX U TTPOIOJIBHBIX BOJH.

Konebmromeecs Teo Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJTHBI OT YaCTOTHI KOJICOAHUT.

HaGnronenue orpaxxeHust U MpesioMIICHUS MEXaHUYECKUX BOJIH.

HaGmonenue nntepdepeHunu u Tuppakinui MEXaHUMYECKUX BOJIH.



AKyCTHYECKHN pPE30HAHC.

CgolicTBa yJIbTpa3ByKa U €ro IPUMEHEHUE.

HaGmtonenue cBsi3M TPOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUTATYION U
4acTOTOM KoJieOaHuH.

HccnenoBanne CBOWMCTB  DJIGKTPOMAarHUTHBIX  BOJIH: OTpaKEHUE,
npesioMJIeHUe, Moaspu3anus, udpakuus, UHTEpPEPEeHLIHS.

O6HapyxeHue nHOPaKpacHOTO U YIbTPAPHUOIETOBOTO U3ITYUCHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenune pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHENHHOE pacnpoCTpaHEHHE CBETa B OJHOpPOAHOU cpene. JIyu cBera.
To4eyHbIli HICTOYHUK CBETA.

Otpaxxenue cBeTta. 3aKOHBI oTpaxeHus: cBeta. [locTtpoeHue nzobOpaxkeHuil B
iockoM 3epkaiie. Cepuueckue 3epkaa.

[IpenomiieHue cBeta. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOIOTHBIN MOKa3aTelb
npenomiieHusi. OTHOCUTENbHBIN MoKazaTeNb npeaomiaeHus. [IocTosSTHCTBO YacTOThI
CBETa W COOTHOILICHHWE JIJIMH BOJIH MPU MEPEX0JIE MOHOXPOMATHUECKOIO CBETa
4yepe3 rpaHully paszena AByX ONTUYECKHUX CPE/l.

Xon nyueir B mpusme. lucniepcust cBera. CIOXHBIA COCTaB 0O€J0ro CBETa.
LiBer.

[lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yroa MoJHOrO BHYTPEHHETO
OTpaKEHUS.

ColOuparomue # paccewBaromue JuH3bl. ToHKas JuH3a. DokycHoe
pacCTOSIHHME ¢ ONTHYECKas CWJIa TOHKOW JUH3BI. 3aBUCUMOCTH (HOKYCHOTO
PACCTOSIHHSI TOHKOM CEepUYecKol JUH3BI OT €€ T€OMETPHH U OTHOCUTEIHHOTO
MOKa3aTeJsl IPEJIOMIICHHUS.

dopmyna TOHKOM JIMH3BL. Y BEJIUYEHHE, JAaBAEMOE JIMH30M.

Xoa nyda, NMPOWIEAIIErO JIMH3Y IO HPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
omntuyeckor ocu. IlocTpoeHne wu300pakKeHU TOYKM W OTpEe3Ka MPsIMOA B
coOUparoNUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMaXx.

Ontuueckue mpubopsl. Paspemaromas crocoOHOCTh. ['1a3 kak onTudeckas
cucTema.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBass ontuka. WuTepdepenuuss cBera. KorepeHTHble HCTOUYHHKHU.
VYcnoBuss HaOmOIEHUST MAaKCUMyMOB U MHHUMYMOB B HHTEp(EpEHIIMOHHOMN
KapTUHE OT [JBYX KOT€PEHTHBIX HWCTOYHHUKOB. [IpuMepnl KIaccHYECKUX
UHTEP(HEPEHIIMOHHBIX CXEM.



HNudpakus cBera. JudpakuroHHas pemeérka. YcaoBue HaOIOACHUS
[JIABHBIX ~MAaKCUMyMOB TIpM MaJC€HUU MOHOXPOMATHYECKOrO0 CBETa Ha
IU(GPaKUUOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuyeckue YCTpOHMCTBA M TEXHOJIOTMYECKUE IIPOLECCHI: OYKH, JIYIa,
nepuckorn, Qoroamnmnapatr, MUKPOCKON, MPOEKIMOHHBIN amnmapaT, MpOCBETICHUE
ONTHKH, BOJIOKOHHASI ONTHUKA, TU(PaKIIMOHHAS pEHIETKA.

Jemoncmpayuu.

3aKOHBI OTPA’KEHHUSI CBETA.

HccnenoBanue nmpeaomMieHUs CBETA.

HaGmroenre nojHOTo BHYTPEHHETO OTpakeHus. Moiesib CBETOBOIA.

UccnenoBanne XoJa CBETOBBIX IMYYKOB Yepe3 IUJIOCKOMAPAIIICIbHYIO
IUTACTUHY U TIPU3MY.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Mojenu MUKpOCKOTIa, TEIECKOA.

HaGmonenne natepdepeHinm crera.

HaGmoneHne BeToB TOHKUX IUIEHOK.

HaGmonenne nudpakinu ceera.

N3ydenne nudpakiiMOHHONW PEMIETKH.

HaGmonenne nudpakiimioHHOTO CIIEKTpa.

HaGmonenue nucnepcuu cBera.

HaGmronenue nosisipu3anuu cBeTa.

[IpuMeHeHue NOISIPOUIOB ISl U3YyUEHUS MEXaHUYECKUX HANPSKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue nokazaresns npeaoMiIeHus: CTeKIa.

HccnenoBanne 3aBucMMOCTH (DOKYCHOTO pACCTOSIHMSI OT BelecTBa (Ha
IpUMepe KUAKUX JIUH3).

N3mepenne HhokycHOTO pacCTOSHUS paCCEUBAIOIINX JIHH3.

[Tony4yenune n300paxxeHusi B CUCTEME U3 IUTOCKOTO 3epKaJia U JTUH3BI.

[Tony4yenue n300paxxeHus: B CUCTEME U3 JIBYX JIMH3.

KoncTpynpoBaHue TeeCKOMUYECKUX CUCTEM.

Hab6monenne nudpakimu, nHTEpdEpEHIINN U TTOISIPU3AINH CBETA.

N3ydeHne nonsipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUICKTPHUKA.

N3ydenne nHTEpPEpeHINN JTA3€PHOTO U3TYYECHUS HA JIBYX IIEJISX.

Ha6monenne nucnepcun.

Hab6monenne n uccnenoBanue qudpaKImOHHOTO CIIEKTpA.

N3mepenne niavHbl CBETOBOUM BOJIHBI.

[lonyueHue criekTpa U3Jy4YEHUs CBETOAMOJA MPHU MOMOLIU TUPPAKIUOHHON
PELIETKH.



Paznesn 6. OcHOBBI CrIeMAJILHON TEOPUU OTHOCUTEIbHOCTH.

['paHuubl  NPUMEHUMOCTHM  KJjaccuyeckor — MexaHuku.  IloctynaTel
CHEUAIBHONW TE€OPUU OTHOCUTEIIHLHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai. lIpeoOGpa3zoBanus  JlopeHa.
VYcnoBue mnpuynHHOCTA. OTHOCHUTENIBHOCTh OJIHOBPEMEHHOCTH. 3aMmejjieHUE
BPEMEHH U COKpAIlCHUE JTUHBI.

DHEprus U UMNYJIbC PEISTUBUCTCKON YACTHUIIBI.

CBs13b MaccChl C SHEPrUel U UMITYJILCOM PENIITUBUCTCKOM YaCTUIIBI. DHEPrus
TIOKOSI.

TexHuveckne YCTPONCTBA U TEXHOJIOTMUYECKHE TPOIIECChI: CIYTHUKOBHIC
NPUEMHUKH, YCKOPUTENH 3aPSKEHHBIX YaCTHII.

YyeHnyeckuit SKCIEPUMEHT, J1aOOPaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCAa W DHEPrUU  PEISTHUBUCTCKUX 4YacTHI] (IO
dboTorpadusiMm TPEKOB 3apsKEHHBIX YaCTUI] B MATHUTHOM I10JIE).

Pa3nen 7. KBanTtoBasi pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBecHOe TeroBoe u3NydeHue (M3ydeHue aOCONIOTHO YEPHOTO Tela).
3akoH cmenienus: Buna. I'unore3a [nanka o kBaHTax.

®oTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorpdext. OnbiTel A. I'. CroneroBa. 3akoHbl GhoTodddexTa. YpaBHEHUE
OiinmreitHa 11t hotodaddexra. «KpacHas rpanuna» horodddexra.

JlaBnenne cBeta (B YacCTHOCTH, JaBJEHHE CBeTa Ha aOCOIIOTHO
MOTJIOMIAONIYI0O W a0COJIOTHO OTpakaromiyr moBepxHocTh). OmbiTel I1. H.
JleOenena.

BosnnoBbie cBolicTBa yactui. Bonnbl ne bpoiis. JlnuHa BosHb! ne bpoind u
pasMepbl O0JacTH JIOKAIM3allMK ABWXKYIIEHCS vacTuipl. KoprmyckymsipHO-
BOJTHOBOM ayanu3Mm. Jludpakius 2JIeKTPOHOB Ha KpUCTaJlIaxX.

Crnemnduka n3mepernii B Mukpomupe. COOTHOIIECHUST HEONPENeIEHHOCTEH
I'eiizenbepra.

TexHuueckne yCTpPOMCTBA W TEXHOJOTMYECKHE IPOLECCHI: CIEKTPOMETP,
dotornemeHT, GOTONATUNK, TYHHENBbHBIM MHUKPOCKOT, COJHEYHas Oatapes,
CBETOUO.

Jemoncmpauuu.

dotor(peKT Ha yCTAaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (oToddekTa.

UccnenoBanre 3aBUCMMOCTH  CONPOTUBICHHUS  MOJYHPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Cseronnon.

Conneunas 6artapes.



Yuenuueckuii sxcnepumenm, nadopamopmsie padbomot, NpaKmMuKym.

UccnenoBanue ¢poTopesucrtopa.

N3mepenue nocrosinuoi [Inanka Ha ocHOBe uccienoBanus Gorodddexra.

HccnenoBanne 3aBUCUMOCTHY CHIIBI TOKA YEPE3 CBETOJIMO]T OT HAMPSIKEHUS.

Tema 2. @u3zuxka amoma.

OnbITHl 1O HKCCIENOBAaHHUIO CTPOCHMS aroma. llnaHerapnas Monenbp atoma
Pezepdopna.

[Toctynarel bopa. U3znydyenue u norjiomenue GOTOHOB MPHU MEepexoje aToMma
C OJJHOTO YPOBHSI DHEPTUU HA APYTOil.

Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOA.

CrnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHuueckue yCTpOWCTBA M TEXHOJOTHMYECKUE MPOUECChl: CHEKTPaIbHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIM KOMIIBIOTED.

Jemoncmpayuu.

Mogens onbita Pezepdopaa.

HaGmonenue nuHeMvaThiX CIEKTPOB.

YCTpolcTBO U AEUCTBUE CUETYMKA MOHU3UPYIOIIUX YACTHII.

OnpeneneHue IJIMHBI BOJHBI JTA3€PHOTO U3JTyUYEHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmonenne nuHeyaToro crekTpa.

HccnenoBanue CIEKTpa pa3peKEHHOr0 aTOMapHOTO BOJIOPOJa M U3MEPEHUE
nocTostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 371eMEHMAPHBLIX YACHUY,.

Hyxnonnast mozxens siapa ['eiizenOepra—MBanenko. 3apsin siapa. MaccoBoe
yuciio sapa. M30Torsbl.

PanmnoakTuBHOCTE. Anb(da-pacnan. DJIEKTPOHHBIM W TO3UTPOHHBIN Oera-
pacnan. ['amma-usnydeHue.

3aKOH pPaJMOAKTUBHOIO pacnaaa. PagnoakTUBHBIE H30TOIBI B MPUPOJIE.
CBoiicTBa MOHU3UPYIOUIETO H3Iy4YeHHUs. BiusiHue paJvOaKTUBHOCTH HA J>KHUBBIC
opranu3Msbl. EcrecTBennbit hoH uznydenus. Jlozumerpusi.

DHeprusi CBS3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledexT maccel smpa.

Snepubie peakiuu. [enenne u cuntes saep. Anepasie peaktopsl. [IpoOaemsr
YOpPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTMYECKHE aCMEKThl Pa3BUTHS
SAIEPHON IHEPIETUKHU.

MeTobl perucTpanuu 1 UCCIEA0BAHNS AIIEMEHTAPHBIX YACTHLI.

OyHAaMEHTaJbHbIE B3aUMOJECUCTBUS. bapuoHBI, ME30HBI W JICNITOHBL.
[IpeacraBnenue o CtangaptHoit Mmojenu. KBapk-ritooHHast MO/IeNb aIpOHOB.

®usuka 3a npegenamu CTaHIApTHOW Mojend. TEéMHas Marepuss U TEMHAas
SHEprus.



EnunHcTBO u3nueckoi KapTUHBI MUpA.

TexHu4eckne yCTpOMCTBAa U TEXHOJIOTUYECKUE MPOLECCHI: JO3UMETP, KaMepa
Bunbcona, sAepHbIi peakTop, TEPMOSAEPHBI peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HAaHCHAas ToMorpadusi.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.

HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM (oTorpadusm).

HccnenoBanue paguoakTUBHOTO ()OHA C UCHIOIB30BAHUEM JI03UMETPA.

N3yuyenue nornouieHus: 6eTa-4acTull aTFOMUHHUEM.

Paszznen 8. DineMeHTHI ACTPOHOMUM U ACTPO(PU3UKH.

Oransl pa3BUTHs acTpOHOMUH. [IpuKIIaiHOE 1 MUPOBO33PEHUYECKOE 3HAUEHUE
acTpoHOMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKH [JIi OOBSICHEHUS TMPUPOJBI
KOCMHUYECKUX OOBEKTOB.

MeTtonpl acTpoHOMUYECKUX HucciegoBaHui. COBpEMEHHbIE ONTHYECKHUE
TEJIECKOTIIbI, PAIMOTENECKOIIbI, BHEaTMOC(hEepHasi aCTPOHOMMUSI.

Bun 3Bé3gHoro neba. Co3Be3nus, sipkue 3BE3/bI, IJIAHEThI, UX BUIUMOE
JBH>KCHUE.

Conneynas cucrtema.

Connue. ConHeuHas akTUBHOCTh. McTounnk sHeprun ConHUa U 3BE3.

3BE311bI, X OCHOBHBIE XapaKTEPUCTUKU. [lnarpamMmma «CreKTpabHBIN KJIacc —
CBETUMOCTB». 3BE31bl TJIABHOM MOCIEAOBATEIBHOCTU. 3aBHCUMOCTh «Macca —
CBETUMOCTB» I 3BE3] TJIaBHOW MOCIEI0BAaTEIbHOCTH. BHYyTpeHHee cTpoeHue
3BE311. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUHN U 3Botounn ConHua u
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[lyts — Hama I'amaktuka. Ilonmoxenue u aBwkenue CoJiHIIA B
lNamaktuke. Tunbl ramaktuk. PaguoranakTuku u kBazapbl. YEpHBIE IBIPHI B siApax
rajgakTuK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66ia. Paz0eranue ramakTuk.
Teopus boisbmoro B3peiBa. PenukToBoe n3nydeHue.

Macmrabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Yuenuueckue naoniooenua.

HaGmronennst 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJIa30M C MCIOJIB30BAHHEM
KOMITBIOTEPHBIX MPUIIOKESHUN JIJIST OTIPE/ICTICHUS TTOJIOKECHHSI HEOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIe co03Be3/iusi CeBEepHOro MOdyllapus U SIPKHE
3BE3MBI.

HaGmronennst B Teneckon JIyHBI, TUTaHET, TYMaHHOCTEH U 3BE3IHBIX
CKOIUICHUH.

DuU3nYeCKUH MPAKTHKYM.



CnocoObl n3MepeHus: GU3NUECKUX BEIMYMH C UCIIOJIB30BAHUEM aHATOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOIOTHBIE M OTHOCUTENIbHBIE OTPEIIHOCTH U3MEPEHUN (PU3UUECKUX BEIIMYUH.
OneHka rpaHul] NOTPENIHOCTEN.

[IpoBeneHue  KOCBEHHBIX U3MEPEHUM, HMCCIEAOBAHUNM  3aBUCUMOCTEU
(¢u3nuecKuX BEJIMYMH, MPOBEPKa MNPEJIOKEHHBIX TUIoTe3 (BbIOOp M3 pador,
OMMCAaHHBIX B  TEMATHYECKUX  pa3fenax «YYEHWYECKHMH  DKCIIEpUMEHT,
nabopaTopHbIC padOThI, MPAKTUKYM).

Oo6o01maromuee NOBTOPEHHUE.

OO6o00uIeHne U cucTeMaTH3alus COAepXKaHUsl pas3ziesioB Kypca «MexaHukay,
«MonexynsipHas ¢u3nKka U TEPMOJUHAMUKAY, «DNEeKTpoauHaMuKay, «Konebanus
U BOJHBI», «OCHOBBI CHELUMAJBbHOW TEOPHUHM OTHOCUTEIBHOCTH», «KBaHTOBas
duznkay», «3IEMEHThl ACTPOHOMHUHU U aCTPOPUIUKI.

Ponb Qu3ukm u acTpoHOMHMM B SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3THYECKON cdhepax AesTENHLHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
Y aCTPOHOMHH B COBPEMEHHON HAyYHOM KapTUHE MHPA, 3HAUEHHUE ONMHCATEIBHOM,
CUCTEMATU3UPYIOIeH,  OOBSICHUTENbHOH M  MPOTHOCTHYECKOW  (QYHKIUH
¢uznueckoi Teopuu, poiib GPU3NYECKON TeOpuu B (POPMUPOBAHUM TTPEICTABICHUN
0 ¢u3MUecKor KapTUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABICHUN O IPUPO/IE.

MexnpeaMeTHbIE CBSA3H.

WNzyuenue kypca ¢usukum yrioyonéHHoro ypoBHs B 11 Kkmacce
OCYLIECTBIISIETCS ¢ YYETOM COJEPKATEIbHBIX MEKIPEAMETHBIX CBA3EH ¢ KypcamH
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu ¥ TEXHOJIOTUH.

Mescnpeomemmusle noHAmMUA, C6A3AHHbBIE C UZYUEHUEM MEMO008 HAYUHO20
nO3HaHUA: SABIICHUE, HAay4HbIH (hakT, Tunoresa, (pu3aMyeckas BEIUYUHA, 3aKOH,
TEOopHs, HaONIOJCHUE, SKCIEPUMEHT, MOJCIUPOBAHUE, MOJEib, H3MEPEHHE,
MOTPELIHOCTU U3MEPEHUM, H3MEpPUTENbHbIE TPUOOPLI, I(poBast 1abopaTopHsl.

Mamemamuka: pelwieHHWE CUCTEMbl ypaBHEHUU. TPUTOHOMETPUYECKHUE
(YHKIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKIECTBO. BEKTOPBI M MX IPOEKLUHUH HAa OCU KOOPAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBonHbie 3nMeMeHTapHBIX (QYyHKIUK. [Ipu3Haku mnomo0usT TPEYroJbHUKOB,
OTIpEJICIICHHE TUIOMIAIN TIIOCKUX (puryp u 00bEéMa Ted.

Buonozus: >nextpuyueckue SIBICHHS B JKUBOM mpupoje, KoseOaTelbHbIe
IBWKECHHSI B JKMBOM IIPUPOJE, DKOJOTMYECKHME PHUCKM IIPU IMPOU3BOJICTBE
JIEKTPOSHEPTHH,  DJIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEW  Cpensbl,
YJIBTPA3BYKOBasl JUAarHOCTMKAa B MEJIULMHE, ONTUYECKUE SIBICHUSA B IKUBOU
IIPUPOJIE.



Xumusa: CTpOEHUE aTOMOB U MOJIEKYJ, KPUCTAIUINYECKAS] CTPYKTYpPa TBEPABIX
TEJN, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOM pEHIETKH, CIEKTPaJbHBbIMI
aHaJIu3.

I'eocpagpua: wmarHuTHBIE TIONIOCA 3€MJIM, 3aJIEKW MArHATHBIX  PYA,
dboToCchEMKA 3eMHOM MTOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSIHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB,
ANEeKTpoABUraTellb SIKoOU, reHepaTop MEPEMEHHOTO TOKa, MHAYKIIMOHHAsA Ie4b,
JUHUU DJEKTpoNEpeaay, 3MEKTPOJABUTATEND, pafap, PAIUONPUEMHUK, TEIEBU30DP,
anteHHa, Tteiedon, CBY-meub, ynbTpa3ByKoBas JUArHOCTUKa B TEXHUKE,
NPOEKIIMOHHBIN anmnapart, BOJIOKOHHAs ONTHKA, COJMHEYHas Oarapesi, CITlyTHUKOBBIE
NPUEMHHUKHY, IAEPHASI DHEPTETUKA U SKOJIOTMYECKHUE aCIIEKThI €€ pa3BUTHUA.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHUSI Yy4yeOHoOro mnpeaMera «Duzukan
JOJKHBI OTPa’kaTh TOTOBHOCTH U CIIOCOOHOCThH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
c(hopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEH JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACHIMPEHHUE KU3ZHECHHOTO
ONbITa M OMbITA JIEITEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU IESATEIBHOCTH, B TOM YHCJIE B YACTH:
rPa’KAaHCKOT0 BOCIIUTAHUS:
c(hOpMUPOBAHHOCTh TPAXKIAHCKOW TO3UIMH OOYYaIOIIeToCs KaKk aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUHUCKOTO OOIIECTBa;

PUHSATHE TPaJULIMOHHBIX o0111eueTI0BEYeCKUX T'YMaHUCTUYECKUX u
JIEMOKPaTUUYECKUX 1IEHHOCTEH;

TOTOBHOCTh BECTU COBMECTHYIO JEATEIBHOCTh B MHTEpPEcaxX TIpaKIaHCKOTO
o0IIecTBa, y4aCTBOBATh B CAaMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHu3alluy;
YMEHHE B3aMMOJECHUCTBOBATH C COLIMAJIBHBIMU MHCTUTYTAMHU B COOTBETCTBUM C HUX
(GYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOU 1€ TEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

c(hOopMUPOBAHHOCTh POCCUUCKOMN TPaKTaHCKON MACHTUIHOCTH, TAaTPHOTH3MA;
LIEHHOCTHOE OTHOLICHUWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JIOCTHXXEHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO IMOBEICHUS;
CIIOCOOHOCTh OIICHMBATh CHUTYalldi0 W TPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTHA YYEHOTO;

OCO3HAaHHE JIUYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO.
3CTETHYECKOr0 BOCITUTAHUSA:

ACTETHYECKOE OTHOLICHWE K MHpPY, BKIIOYasl 3CTETUKY HAy4YHOIO TBOPYECTBA,
MPUCYIIETO (PU3NYECKOM HAYKE.

TPYAOBOI'0 BOCIIUTAHUA:

WHTEPEC K pa3nu4yHbiM chepaM npodecCHOHATBHON NEeATeTbHOCTH, B TOM YHUCIE
CBS3aHHBIM C (PU3UKON M TEXHUKOM, YMEHHE COBEpIIATh OCO3HAHHBIM BBHIOOP
Oynyuieit mpodeccun U peaan30BbIBaTh COOCTBEHHbIE KU3HEHHBIE TUTAHbI,



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

JIKOJOrMYEeCKOr0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  3KOJIOTMUECKOW  KYJIbTYpPhl, OCO3HaHUE IJI00aJIBHOrO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE U OCYIIECTBICHHUE JIEHCTBUM B OKPYKAIOWIEW CPENE HAa OCHOBE
3HAHHU LEJIeH YCTOWYHUBOTO Pa3BUTHUSA YEIIOBEUECTBA,

paclIMpeHne ONbITa JAEATEIBHOCTH JKOJOTMYECKONM HAIpaBICHHOCTH HAa OCHOBE
UMEIOILIMXCS 3HAaHUU 10 (PUBHKE.

LHEHHOCTH HAYYHOI'0 IO3HAHMA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS PU3NUECKON HAYKU;

OCO3HAHHE LEHHOCTU HAyYHOW AESATEIbHOCTH, TOTOBHOCThH B MPOLECCE U3YUYEHUS
(GU3MKK  OCYHIECTBISITh NPOEKTHYI0 M  HUCCIENOBATEIbCKYIO  JEATEIbHOCTD
WHJIUBUYaJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHBIE YUeOHbIEe JeHCTBHSI

ba3oBble JJoruyeckue aelcTBUS:

CaMOCTOSITEILHO (POPMYIMPOBATh U aKTYaJIM3UPOBAThH MPOOJIEMY, pacCMaTPUBAThH
e€ BCECTOPOHHE;

OTpeNeNATh IIeIU JeATCIbHOCTH, 3aJlaBaTh MapaMeTpbl W KPUTEPUH UX
JIOCTHKEHMUS,

BBISIBIIATh 3aKOHOMEPHOCTH M IPOTHBOPEUYHS B PACCMATPUBACMBIX (PU3MUECKUX
SIBJICHUSIX;

pa3pabaTbiBaTh IUIAH pEIICHHS TPoOJeMbl ¢ YYETOM aHaIM3a HMMEIONTUXCS
MaTepHaJbHBIX U HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCATEIBHOCTH, OLICHMBATh COOTBETCTBHE PE3YyJbTaTOB
1IEJISIM, OIIEHUBATh PUCKH MOCJIECACTBUM AEATCIHLHOCTH;

KOOPJAMHUPOBATh M BBHIMOJIHATL pabOTy B YCIOBHUSX PEaIbHOTO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIICHUE MPU PEIICHUU )KU3HEHHBIX POOJIeM.

ba3oBbIe ucciienoBaTe/IbCKHe 1eMCTBUS.

BJIaJICTh HAY4YHOW TEPMHUHOJIOTHEH, KIIOUYEBBIMU TOHATUSIMHA W METOJaMu
buznuecKon HAyKu;

BJIaJICTh HaBBIKAMHM YYEOHO-HCCIICIOBATEIbCKOM W TPOCKTHOM JESITEILHOCTH B
obsactu (U3MKHU, CIIOCOOHOCTHIO M TOTOBHOCTBHIO K CAMOCTOSITEIBHOMY IOHMCKY
METOJIOB peIieHus 3aAad (HU3UYECKOTO COJCP)KAHMS, MPUMEHEHHUIO Pa3IMYHBIX
METOJOB ITIO3HAHUS;



BIAJCTh BHUJAMHU JCATEIBHOCTH IO TMOJYYCHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETAlN, TPEOOPAa30OBAHUI0 ¥ TPUMEHEHUIO B Pa3IMYHBIX YYEOHBIX
CUTYallUsiX, B TOM YKCJIE IPU CO3JJaHUN YYE€OHBIX IPOECKTOB B 00JaCTH (PU3HKHU;
BBISIBIISITH IPUYNHHO-CIICJCTBEHHBIC CBSA3U U aKTyaJM3UPOBATh 3a7a9y, BEIBUTATH
rUrnore’y e€ pemieHus, HaxXOIUTh apryMEHTBhI Uil JIOKa3aTelbCTBa CBOUX
YTBEPKJCHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPHH PEIICHUS;

aHAM3UPOBATh TIOJYYCHHBIE B XOJC PEIICHUS 3aJa4ydl Pe3yJbTaThl, KPUTHUYCCKH
OIICHMBATh X JOCTOBEPHOCTH, IIPOTHO3UPOBATH N3MEHEHUE B HOBBIX yCIIOBHUSX;
CTaBUTh ®  (OPMYJIUPOBATh COOCTBEHHBIC 3aJadyd B  00pa30BaTEILHOU
JESATEIBHOCTH, B TOM YHUCJIC MPU U3YYCHUU (HU3UKU;

JaBaTh OIICHKY HOBBIM CHUTYAIIUSIM, OIICHUBATh PUOOPETEHHBIN OIIBIT;

yMETh TICPCHOCUTh 3HAHWS TI0 (QU3MKE B  MPAKTHYECKYI  00JacTh
KU3HEEATEITHHOCTH;

yYMETh HHTCTPUPOBATh 3HAHUS U3 Pa3HBIX IIPEIMETHBIX 00JIaCTCH;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OpUTHHAIBHBIC TI0JIXO0IBI U PEIICHUS;
CTaBUTH NPOOJIEMBI U 33J1a4H, JIOMyCKAIONNE aTbTCPHATUBHBIC PCIIICHHUS.

Pab6ora ¢ undgopmanmeii:

BJIQJICTh HABBIKAMM TMOJydYeHUs HWHOOpMAIUU (U3HUECKOTO COJACpPKAHUI U3
UCTOYHUKOB pa3HBIX THUIIOB, CaMOCTOSITEILHO OCYIIECTBIATh TOUCK, aHaJIM3,
CUCTEMATH3alMI0 W MHTEpIpeTaluio UHGOPMAIMK PA3TUYHBIX BUIOB U GHopM
Npe/ICTaBIICHUS;

OLICHMBATh JIOCTOBEPHOCTh UH(OpMAINH;

UCIIOJIb30BaTh CPEACTBA MH(OPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B
pEIICHNH KOTHUTUBHBIX, KOMMYHHUKATHBHBIX M OpPraHU3alMOHHBIX 3a7a4 C
cobmoieHueM TpeOOBaHUN DSProHOMHUKH, TEXHUKH O€30MacHOCTH, TUTHEHHI,
pecypcocOepexeHusi, MPaBOBbIX M ATHUYECKUX HOPM, HOPM HHGOPMAIIMOHHON
0€30IMacHOCTH;

co37aBaTh TEKCTHI (PU3UYECKOTO COAEPkKAHUS B PANTMUHBIX (hopMmaTax ¢ y4éTOM
Ha3HAauYeHUs WH(OOPMAIUHU U [IETIEBON ayIMTOPUH, BEIOMpPAs ONTUMAITBHYIO (GOopMy
MIPEICTAaBICHUS U BU3yaJIU3aIlHH.

KomMmyHuKaTHBHBIE YHUBeEPCcAJIbHbIE YUeOHbIe 1eificTBUS:

OCYIIECTBIISITH OOIIEHUE HAa YPOKax (PU3MKHU ¥ BO BHEYPOUHOU €SI TEIbHOCTH;
pacno3HaBaTh MPEANOCHUIKH KOHMIUKTHBIX CUTYAllUH U CMATYATh KOH(IUKTHI,
pa3BEPHYTO H JIOTUYHO W3JIaraTh CBOIO TOYKY 3pPEHUS C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMAaTh M WCIOJIb30BaTh MPEUMYINECTBA KOMAHJAHOW W WHANBUAYaITBbHOMN
paboThI;

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 POJIH 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,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBIIATh NTO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PA3JIMYHBIX CUTYALMSX,
MPOSIBJISITh TBOPUYECTBO U BOOOpaKEHUE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBepPCAJIbHbIC Y4eOHbIEe AeHCTBHS

Camoopranusanus:

CaMOCTOSITEJIbHO ~OCYIIECTBIIATh TO3HABATEIbHYIO JEATEIBHOCTH 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 MIPEANOUYTCHHUIH;

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;

CIIoCcOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO SPYAMIMHU B 00JacTU (PU3MKH,
MIOCTOSTHHO TMOBBIIIATH CBOM 00pa3oBaTeIbHBIN U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

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 IIPUHUMATh PEIIEHUS [0 UX CHUKECHHUIO;
[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 JAPYTHX HA OLIUOKH.



B mpouiecce AOCTMXKEHHSI JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMBI 10
bu3uke [ ypoBHS cpeaHero oOmiero oOpa3oBaHMst Y O0OydYaromuxcs
COBEPIICHCTBYETCS IMOLIMOHAIIBHBIH MUHTEIUICKT, MpenoararoIni
c(hOpMUPOBAHHOCTb:

CaMOCO3HAHUS, BKJIIOYAONIETO CIOCOOHOCTh TOHHUMAaTh CBOE HSMOIMOHAIBHOE
COCTOSIHHE€, BUCTH HAMpPAaBICHUS Pa3BUTHSI COOCTBEHHOW 3MOITMOHAIHHOU CQEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYIMPOBaHUsA, BKIIOYAIONIETO CAaMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMIOBEACHHE, CIIOCOOHOCTh aIanTHPOBATBCI 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, BKJIIOYAIOIIECH CIIOCOOHOCTH TOHHWMATh ASMOIMOHAIBHOE COCTOSHUE
JAPYTHX, YYUTBIBATH €r0 TIPH OCYIISCTBICHUU OOIICHHS, CIIOCOOHOCTh K
COUYYBCTBHIO M COTICPEKMBAHUIO;

COIIMAJIHBIX HABBIKOB, BKIIFOYAIOIIMX CIOCOOHOCTHh BBICTPAMBATh OTHOIICHHS C
JAPYTHMH JIFOIBMH, 3a00TUTHCS, IPOSIBIISITH MHTEPEC U Pa3peiiaTh KOHMIUKTHL.

INPEAMETHBIE PE3YJIBTATbBI

K konmy oOydenuss B 10 Knacce mpenMeTHbIE pPe3yJbTaThl HA YIIyOJIEHHOM
YpPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:
MOHUMATh POJIb (DU3UKH B IKOHOMHUYECKOM, TEXHOJIOTHYECKOU, DKOJIOTHUYECKOM,
COLIMAJILHOM M 3THYECKOU cdepax AesTEeILHOCTH YeJIOBEeKa, POJb U MECTO (PU3UKH
B COBPEMECHHOM HAay4yHOM KapTUHE MHpa, 3HAYCHUE  OMNHUCATEIBHOM,
CUCTEMATH3UpYIOlIel,  OOBSICHUTEILHOH W  MPOTHOCTUYECKOW  (PyHKIIHIMA
duznueckor TEOpHUM — MEXAHUKH, MOJCKYJSIpHOW (DU3UKH M TEPMOIWHAMUKH,
poib  (u3mveckoil Teopur B (OPMHPOBAHWUU TMPEACTABICHUNA O (U3HUECKON
KapTUHE MUDA;

pas3nuyaTh YCIOBUS NPUMEHUMOCTH MOAENeH (U3UYECKUX TEeI W TPOIECCOB
(sBNEeHMIT): WHEpIUaTbHAs CHUCTeMa OTCYETa, aOCONMIOTHO TBEPIOE TEJoO,
MarepualibHas TOYKAa, PABHOYCKOPEHHOE [BH)KEHHE, CBOOOJHOE TMaJeHue,
a0coIII0THO ympyras nedopmaiivsi, aOCOIIOTHO YIPYroe U adCOJMIOTHO HEYNpPYroe
CTOJIKHOBEHHUSI, MOJIETIM Ta3a, >KUAKOCTH U TBEPIOro (KpUCTAJIIUYECKOIr0) Tena,
WJICAIBHBIN Ta3, TOYCYHBIN 3apsa, OAHOPOIHOE IEKTPUUECKOE MOJIE;

paznuuath yciaoBusi (TpaHMIlbl, 00JACTH) MPUMEHUMOCTH (U3UYECKUX 3aKOHOB,
MOHMMATh BceoOIUid xapakTep (yHIAMEHTAJIbHBIX 3aKOHOB M OrPAHUYEHHOCTh
WCIIOJIb30BaHUs YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSACHITH MEXAaHMYECKUE MPOLECCHhl U SIBICHUS, UCIOIb3YS
OCHOBHBIC TMOJIOKEHUS U 3aKOHBl MEXaHUKU (OTHOCHUTEIBHOCTh MEXaHUYECKOTO
JBH>KEHUS, dhopmyIibl KUHEMaTUKHU PaBHOYCKOPEHHOTO JBHOKEHUS,
npeoOpa3oBanus ['anmuiess st CKOPOCTH W TepeMelleHus, 3akoHbl HbroTOHA,
MPUHIIMIT OTHOCUTENBHOCTU ['anmies, 3aKOH BCEMHUPHOIO TITOTEHUS, 3aKOHBI
COXpaHEHMSI HMITyJbca M MEXaHWYECKON OJHEpPruM, CBSI3b padOThl CHUIBI C
M3MEHEHUEM MEXaHMYECKOW PHEPruH, YCIOBUS PaBHOBECHUS TBEPAOro Teja), Mpu
3TOM HCIOJb30BaTh MAaTEMAaTUUYECKOE BBIPAXKECHHE 3aKOHOB, YKa3bIBATh YCIJIOBUS
NPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: TpeoOpa3oBanuii ["amwies, BTOporo u
TPETHETO 3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHEHUS MMIYJIbCA 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 KHHETUYECKOM YHEPTHUel TeTIOBOTO
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, HepBbI 3aKOH TEPMOJWHAMHUKH, 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
MOJIOKEHUS W 3aKOHBbI 3JEKTPOAMHAMUKHU (3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsaa, 3akoH KyroHa, MOTEHIMANbHOCTh AJIEKTPOCTATUYECKOTO ITOJIS, MPUHIIUIL
CYyHEPIIO3ULMHA  DJICKTPUUYECKUMX  TOJIEHM, IIPM OTOM  YyKas3bplBas  YCIJIOBUSA
IPUMEHUMOCTH 3akOoHa KyJloHa, a Takke MPaKTUYECKH BAKHBIE COOTHOILIECHUS:
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, YCKOPE€HHME, HMIYJIbC Te€Ja W CHUCTEMBI TEJ, CHUJa,
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 yIPYToi AedhOpMaIriy Py KUHBI,
KOJIMYECTBO TEIUIOTHI, a0COJIFOTHAsI TEMIIepaTypa Tejia, paboTra B TEPMOAMHAMUKE,
BHYTPEHHSSI HEPrus UJE€aIbHOIO0 OJHOATOMHOIrO rasza, padoTa uiealbHOro Trasa,
OTHOCHUTEJIbHAS BIAXXHOCTh Bo3ayxa, KIIJ maeanbHOrO TEIUIOBOrO JBUTATENIs;
AJEKTPUYECKOE II0JIE, HANPSIKEHHOCTh SJIEKTPUUYECKOIrO IIOJS, HAIPS)KEHHOCTH
MOJIS TOYEYHOrO 3apsAna WIH 3apsSHKCHHOrO Iapa B BaKyyMe U B JUDJIEKTPHKE,



MOTEHLIHAI AIEKTPOCTATUYECKOTO noJIs, pa3HOCTb HOTEHINAJIOB,
ANEKTPOABMKYILAs  Cuja, CHJIa TOKa, HaNpsHKEHUE, MOILIHOCTh  TOKa,
ANEKTpHUUYEcKasi EMKOCTb IJIOCKOTO KOHAEHCATOpa, CONPOTUBIECHUE yUaCTKa LIETH C
MOCJIEIOBATEIbHBIM U MapajluIeJbHbIM  COEIMHEHUEM PE3UCTOPOB, SHEPIHUs
AIEKTPUYECKOTO MOl KOHAEHCATOPa;

OOBSACHATh OCOOEHHOCTH NPOTEKAHUS (PUINYECKUX SBJICHUNA: MEXaHUYECKOe
JIBUKEHUE, TEIJIOBOE JBMKEHHE YaCTUI[ BELIECTBAa, TEIJIOBOE paBHOBECHE,
OpoyHOBCKOe JIBUkeHHUE, auddy3us, ucnapeHue, KUIEHWEe U KOHACHCAIUS,
IUTABJICHUE W KPUCTAJUIM3ALMs, HANPABJICHHOCTb TEIUIONEPeNayu, 3IIEKTpU3aIus
TeJ, IKBUMOTCHIIUATBLHOCTh MTOBEPXHOCTH 3aPSHKEHHOTO TTPOBOTHUKA;

IIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (DU3NUYECKOM BEIMUYMHBI OT APYTrou
C HUCIIOJb30BAHUEM MPSAMBIX U3MEPEHUH, MPU ITOM KOHCTPYUPOBATH YCTAHOBKY,
dbuKCUpOBaTh PE3yIbTAThl TOJYYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEJIWYMH B
BUJe TpadukoB C Yy4ETOM aOCOJIOTHBIX TOTPEITHOCTEH W3MEpEeHU, JIesIaTh
BBIBOJIBI 110 PE3YJIbTaTaM HCCIICIOBAHUS;

IPOBOJIUTh KOCBEHHBIC HM3MEpPEHUS (PUBMYECKUX BEJIUYWH, TIPU ITOM BBIOUPATH
ONTUMAJIbHBIA METOJI M3MEPCHHMs, OIEHHWBATh aOCOJIOTHBIE M OTHOCHUTEJIbHBIC
MOTPEUTHOCTH TIPSIMBIX M KOCBEHHBIX U3MEPEHUI;

IPOBOAUTH ONBITHI MO TMPOBEPKE MPEJIOKEHHOW THUIIOTE3bl: IJIaHUPOBAThH
HKCIIEPUMEHT, COOUpaTh HSKCHEPUMEHTANIbHYIO YCTAaHOBKY, aHAJIH3UPOBATH
MOJIYYE€HHBIE PE3yJIbTAThI U JIeNIaTh BBIBOJI O CTaTyCE MPEAI0KEHHON THUIIOTE3bI;
coOmoaTh TpaBuia O€30MacHOr0 Tpylda MPU NPOBEIECHUU HCCIEIOBAHUM B
pamMKax y4eOHOIro HKCIIEPUMEHTA, MPAKTHKyMa U y4eOHO-HCCIIEeIOBATEIBCKON U
NPOEKTHOM JIESITEIbHOCTH C UCIOJIb30BAaHUEM HM3MEPHUTEIbHBIX YCTPONCTB W
71a00paTopHOro 000PYIOBAHUS;

pemaTth pacuéTHBIC 3a/laud C SBHO 3aJIaHHOM M HESIBHO 3aJaHHOW (hU3WYECKOU
MOJICJIbIO: Ha OCHOBAaHWM aHaIW3a YCJIOBHUS OOOCHOBBIBATH BHIOOp (HH3MUYECKOM
MOJICNIA, OTBEYAIIe TpeOOBaHUSIM 3aayl, MNPUMEHSTh (OPMYIBI, 3aKOHBI,
3aKOHOMEPHOCTH W TIOCTYJNAThl (PU3NYECKHX TEOPUH TMpPU HUCIOIB30BAHHUU
MaTeMaTU4YeCKUX METOJOB PEIICHUS 3aJlay, MPOBOJUTH PACUYEThl HA OCHOBAHUU
MMEIONIUXCS JaHHBIX, AHAJU3HPOBATh PE3yJbTaThl U KOPPEKTUPOBATH METOJIbI
peleHus ¢ y4ETOM MOJYYEHHBIX Pe3yJIbTaTOB;

pemiath KadeCcTBEHHBIE 3a/ayd, TpeOylolue MPUMEHEHUs 3HAaHWUN W3 Pa3HBIX
pasnenoB Kypca (pu3ukmM, a TakKe WHTETpaIliy 3HAHWW W3 JAPYTUX TPEIMETOB
€CTECTBEHHOHAYYHOT'0 IIMKJIA: BEICTPAUBATh JOTUUYECKYIO LIETIOYKY PACCYXKIACHUN C
OTIOPO¥ Ha N3YYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3HUCCKHE SIBICHUS;
UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MJI1 OOBSICHEHUS OCHOBHBIX MPUHIIMIIOB
paboThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB M TEXHOJIOTHUYECKUX
IIPOLIECCOB;



MPUBOJUTh NPUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYXAIOLUIEIO MHUpPA, B pPa3BUTHUE
TEXHUKHU U TEXHOJOTH;

aHAIM3UPOBATh W OLIEHUBATh IMOCJIEACTBHS OBITOBOM M MPOU3BOACTBEHHOMN
JESTENbHOCTU YEJIOBEKa, CBSI3aHHOW C (DM3MYECKUMH IMpoIlleccamMH, C TMO3HIMM
JKOJIOTMYECKOH 0e30MacHOCTH, IIPECTABICHUN 0 palMOHAIbHOM
MIPUPOJIOINIOIB30BAHUH, A TAKKE PA3YMHOM MCIOJB30BAHUH JTOCTHKEHUM HAYKH U
TEXHOJIOTUH ISl JabHEHIIIEro pa3BUTUS YEJIOBEUECKOro 00I11eCTRa;

OPUMEHSTh pa3MyHble CcHocoObl paboThl ¢ HHpoOpManMen (U3NIECKOro
collepKaHMUsl C MCMOJIb30BAHUEM COBPEMEHHBIX WMH(OPMAIMOHHBIX TEXHOJOTHUH,
Opy 3TOM HCMOJIb30BaTh COBPEMEHHBIE HMH(YPOPMALMOHHBIE TEXHOJOTUU IS
NOKCKa, TNepepadOTKH U TpeAbsIBICHUS Y4YeOHOM U HAYYHO-TIOMYJISPHOMN
uHpOpMAIIMK, CTPYKTYPUPOBAaHUS M MHTEPHpETalud WUHPOPMALUU, MOTYyYEHHOU
U3  Pa3IMYHbIX HUCTOYHUKOB, KPUTHYECKHM AaHAJIM3UPOBATH  IOJIYYAEMYIO
MH(GOPMAIIMIO U OLIEHUBATh €€ TOCTOBEPHOCTh KaK HA OCHOBE MMEIOIIMXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHaJIM3a UCTOYHUKA UH(pOpMaLnu;

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

paboTaThk B IpyIIe C UCIIOJIHEHUEM PAa3INYHbIX COIMAIBHBIX POJICH, MIIAHUPOBATh
paboTy TpYIIbl, PAlMOHAILHO PACIpPEACNATh ACATENIBHOCTh B HECTAHIIAPTHBIX
CUTyalMsX, aJC€KBAaTHO OLICHMBATh BKJAJ Ka)XIOI'0 W3 YYaCTHUKOB TIPYIIIbl B
pEelIeHre paccMaTpuBaeMOil MPOOIIeMBbI;

NPOSIBIIATH MOTHBALMIO K Oyaymed npoPecCHOHATBHON AESTENbHOCTH TI0
CIIEUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQHIIs.

K xonmy oOydenust B 11 Knacce mpelMeTHbIE pPe3yJbTaThl HA YIIyOJIEHHOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:
MMOHUMATh POJIb (DU3UKH B SKOHOMHYECKOH, TEXHOJOTHYECKOM, COIMaIbHONW M
ATUYECKON cepax JAesITeIbHOCTH YeTI0OBEKa, POJIb M MECTO (DM3UKHU B COBPEMEHHOM
HAyYHOM KApTUHE MHpA, POJIb ACTPOHOMHM B MPAKTUYECKOW JEATEIBHOCTHU
YeJOBE€Ka M JAJBHEHIIEM  HAyYHO-TEXHUYECKOM  pPAa3BUTUH, 3HAYCHHUE
OMHCATENFHON, CHUCTEeMATH3UPYIOMIEH, OOBSICHUTEIBPHOW W TMPOTHOCTHYECKOU
byHKIMHA  PU3NYECKOW TEOpUH — DJIEKTPOJAMHAMHKH, CIICIIHAIBHON TEOpHH
OTHOCUTEIHHOCTH, KBAHTOBOW  (U3WKH, POJIb  (PU3NYECKOH TEOpUH B
dbopMupoBaHUY MPEACTABICHUN 0 GU3HUECKONU KapTHHE MUPA, MECTO (HU3HUECKON
KapTUHBl MHUpa B OOIIEM psAy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
MPEICTABJICHUIN O IPUPO/IE;

paszinyarh YCJIOBUSI NPUMEHHMOCTH MoJelied (U3MYECKUX Tel M MPOIECCOB
(sBNEHUIA): OJHOPOAHOE DBJIEKTPUUECKOE U OJHOPOJHOE MAarHUTHOE IMOJs,



rapMOHUYECKUE KOJIeOaHUsl, MAaTEMaTUUYECKUN MAsITHUK, UCATbHBIA MPYKUHHBIN
MasATHUK, TapMOHMYECKHE BOJIHBI, HACAIbHBbIN KOJIeOaTeNbHbI KOHTYpP, TOHKas
JMH3a, MOJIeJIEN aTOMa, aTOMHOTO SIAjpa U KBAHTOBOW MOJIENIN CBETA;

paznuuath ycioBUsl (TpaHMIIbI, 00JIACTH) MPUMEHUMOCTH (U3UUYECKUX 3aKOHOB,
MOHUMAaTh BCceoOUIMI XapakTep (pyHIaMEHTalbHBIX 3aKOHOB M OTPAaHUYEHHOCTD
MCITI0JIb30BaHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATH U OOBSCHATH 3JIEKTPOMATHUTHBIE TPOLECCHI U SIBJICHUS, UCIIONb3YSI
OCHOBHBIE TOJOXKEHUS W 3aKOHBI JJIEKTPOJUHAMUKH W CHELHAIBHON TEOpHUH
OTHOCUTEIBHOCTU (3aKOH COXpAHEHUs JIJIEKTPUYECKOro 3apsna, cuia Amrmepa,
cuna JlopeHia, 3aKOH 3JIEKTPOMarHUTHOW MHAYKLIMH, ITpaBuiio Jlenna, cea3p 3J1C
CaMOMHAYKIIMH B 3JIEMEHTE JIEKTPUUECKOU 1IEMU CO CKOPOCTHIO U3MEHEHHUSI CUJIbI
TOKa, OCTYJIaThl CIEUATbHOW TEOPUHU OTHOCUTENLHOCTH DUHIITEIHA);
aHAIM3UPOBATh U OOBACHATh KBAHTOBBIE IMPOLIECCHl U SBJICHMS, HCIONb3YS
MOJIOXKEHUsSI KBAHTOBOM (u3uku (ypaBHeHue OWHIITEHHA i1 QoTodddexra,
IIEPBBIA U BTOPOM IOCTYyJaThl bopa, NpUHLIMI COOTHOLIEHUsI HEOIIPEAEIEHHOCTEN
['eit3enOepra, 3aKOHBI COXpPaHEHUS 3apSOBOTO MU MACCOBOTO YUCEN U DHEPTUU B
AJIEPHBIX PEAKIUAX, 3aKOH PAIMOAKTUBHOTO PacIaia);

ONMKCHIBATh  (PU3MYECKHUE TPOIECChl U  SIBICHHS, MCHOJb3YS  BEJIHYUHBIL:
HANPsDKEHHOCTh JIEKTPUYECKOTO IOJISA, NMOTEHIHAN 3JIEKTPOCTATUYECKOro I0JI,
Pa3HOCTh IOTEHIUAJIOB, MIEKTPOABIKYINASl CUIA, MHIAYKIUS MAarHATHOTO IOJS,
MarHuTHBIA IOTOK, Cwia AMIepa, WHIYKTUBHOCTb, 3JIEKTPOJABHKYILAS CHIIA
CaMOMHAYKIIMM, DJHEPrWs  MarHUTHOIO  IIOJISI  IPOBOJHUKA C  TOKOM,
PENIATUBUCTCKUN UMITYJIbC, TIOJHASI SHEPT U], SHEPTHUS TTOKOSI CBOOOJHON YaCTHIIBI,
SHEPIusi U UMITYJIbC (POTOHA, MACCOBOE YUCIIO U 3aps]l SApa, SHEPTUs CBA3H s/1pa;
OOBSCHATh OCOOEHHOCTH MPOTEKaHUsA (HU3UYCCKUX SBJICHUN: AICKTPOMArHUTHAS
UHAYKUUS, CAMOMHJIYKIMS, PpPE30HAaHC, HHTEeppEpeHLnss BOJIH, JUpaKius,
JUCIIepCHs, II0JHOE BHYTPEHHEE OTpakeHue, Qorolrnekrpuueckuii 3¢ dexT
(poroaddexr), anpdha- wu OeTa-pacmagsl sAAEp, TaMMa-H3ITyYCHHUE SIIEP,
(¢u3nyeckue NPUHIUIBI CHIEKTPAILHOTO aHaIN3a U padoThI Jla3epa;

ONpENENATh HAIpaBICHUE WHIYKIUU MAarHATHOTO IIOJISI MPOBOJHUKA C TOKOM,
cuibl Amniepa u cuiiel JIopeHna,

CTpPOUTh H300paXKEHUE, CO3JaBa€MO€ IUIOCKUM 3E€PKaJOM, TOHKOW JIMH30U, H
pPacCUMTHIBATh €TI0 XapaKTEPUCTHKU;

IIPUMEHSATH OCHOBOIIOJIAralOUIMEe ACTPOHOMHYECKHE IOHATHS, TEOPUU M 3aKOHBI
IUIA aHAJIM3a U O0BSICHEHHS (DU3HUYECKUX MPOLIECCOB, MPOUCXOAAIINX B 3BE3AaX, B
3BE3AHBIX CHCTEMAaX, B MEXKTaJaKTUYECKON cCpee; ABMKEHUS HEOECHBIX Ted,
ABOJIIOIUM 3BE3]1 U BeeleHHOM;

IPOBOJUTh  HUCCIEIOBAHHWE  3aBUCUMOCTEM  (PU3MYECKHMX  BEIUYMH  C
HCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHHI, MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,



(uKcHpOBaTh PE3YJIbTATHl MOJYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEJIUYUH B
BUJE€ TpapuKOB C Y4YETOM aOCOJIOTHBIX MOIPEIIHOCTEH W3MEpEeHuH, Jenarhb
BBIBOJIBI IO p€3yJIbTaTaM UCCIEI0BaHNUS;

IIPOBOJUTh KOCBEHHBIE H3MEpEHUsl (PU3MUYECKUX BEJIIMYMH, IPU 3TOM BBHIOMpATH
ONTUMAJIBHBI METOJ HM3MEpEHUs, OLEHUBATH A0CONIOTHBIE M OTHOCUTEIbHBIC
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;

MPOBOJUTH ONBITHI IO MPOBEPKE MPEIJIOKEHHOW THUIIOTE3bl: IJIAHUPOBAThH
HKCIIEPUMEHT, COOUpaTh HSKCHEPUMEHTANIbHYIO YCTAaHOBKY, aHAJIU3UPOBATH
NOJIyYE€HHBIE PE3yJbTaThI U JIeNIaTh BBIBOJ O CTaTyCe MPEAI0KEHHON TUIOTE3bI;
OMKCHIBATH METO/IbI MOJIYYEHHUSI HAYUYHBIX aCTPOHOMUYECKUX 3HAHMI;

coOmoaTh NpaBuiia O€30MacHOro TpyJda MpH MNPOBEIACHUU HCCIEIOBAaHUN B
paMKax y4eOHOIro HKCIIEPUMEHTA, MPAKTHKyMa U y4yeOHO-HCCIIEIOBATEIbCKON U
NPOEKTHON JIESITEIbHOCTH C HCIOJb30BaHUEM M3MEPUTENbHBIX YCTPOICTB H
1abopaToOpHOro 00OPYAOBAHMS;

pemiarb pacu€THble 3aJa4d C SIBHO 3a/IaHHOM M HEABHO 3aJlaHHON (Pu3nyeckoi
MOJIENIbIO: Ha OCHOBAHMHM aHallu3a YCJIOBHUS BBIOUpaATh (U3HMUECKHE MO,
OTBEUAKOIIME  TpeOOBaHUSM  3a/layd, [PUMEHATb  (POPMYJNbI,  3aKOHBI,
3aKOHOMEPHOCTH W TIOCTYJAThl (PU3MYECKHX TEOPUH TMpU HMCIOIB30BAHUU
MaTEMaTUYECKUX METOJOB PEIICHMs 3ahad, MPOBOJUTH PACUETHI Ha OCHOBAHHUHU
UMEIOIUXCS JTaHHBIX, AHAJIM3UPOBATh PE3YJIbTaThl U KOPPEKTUPOBATH METOJBI
pELICHMS C YIYETOM MTOJIyYEHHBIX PE3YJIbTATOB;

pelaTe KayecTBEHHbIE 3aJlauM, TPeOylollue NPUMEHEHHUs 3HAHUN U3 pa3HbIX
pa3fenoB Kypca (U3MKHM, a TakKe HHTErpallud 3HAaHUN U3 JPYyTUX NpPEeAMETOB
€CTECTBEHHOHAYYHOT'O [IMKJIA: BBICTPAUBATh JIOTUYECKYIO LIENOYKY PaCCYKICHHUHU C
OIIOpPOil Ha N3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBICHMUS;
UCMOJIb30BaTh TEOPETHUUECKUE 3HAHUS JUIsl OOBSCHEHUS OCHOBHBIX NPUHIUIIOB
paboThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOICTB U TEXHOJIOTMUYECKUX
IIPOLIECCOB;

OPUBOAUTH MPHUMEPHl BKJIAJa POCCUHCKUX U 3apyOEKHBIX YUYEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE NPOIIECCOB OKPYXKAIOUIEr0 MHpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUM;

aHAJIM3UPOBATh M OIICHUBATh IIOCJIEACTBUA OBITOBOM U TNPOU3BOJCTBEHHOM
JESITENIbHOCTU YEJOBEKa, CBSI3aHHOW C (M3MYECKUMHU MPOLIECCaMH, C MO3UIHI
3KOJIOTUYECKOH 0€30MacHOCTH, IIPEICTABICHUN 0 palMOHAIIBHOM
IIPUPOAOIIOIB30BAHNH, & TAKKE PA3yMHOM HCIIOJIb30BAaHUU JOCTHKEHUN HAYKH U
TEXHOJIOTUH JUIsl TalIbHENIIEr0 Pa3BUTHUS YEIOBEUECKOro 00IIECTBA;

OPUMEHATh pa3iduyHble CcrnocoObl paboTel ¢ uHpopManumeil (U3NIECKOro
CoJlepKaHUsl C MCIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMALMOHHBIX TEXHOJOTHUH,
P 3TOM HCHOJb30BATh COBPEMEHHbIE HMH(POPMALMOHHBIE TEXHOJOTHH IS



MOMCKa, TMepepaboOTKU M MPEIbSABICHUS YYeOHOM U HAYYHO-IOMYJISIPHOU
uH(pOpMaIK, CTPYKTYPUPOBAaHUA M UHTEPHpPETalnd HUHPOPMALUU, MOTYYEHHOM
U3  PA3NMYHBIX HMCTOYHUKOB, KPUTHUYECKHM aHAJU3UPOBATH  IOJIYyYAEMYIO
MH(OPMAIMIO U OLICHUBATh €€ JOCTOBEPHOCTh KAK HA OCHOBE MMEIOIIMXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHaJIM3a UCTOYHHKA UH(OPMAIUK;

MPOSABIIATh OPraHU3aMOHHBIE W IIO3HABATEJbHBIE YMEHHSI CAaMOCTOSITEIBHOTO
NpPUOOPETEHHs] HOBBIX 3HAHMM B MPOLIECCE BBIMOJIHEHUS MPOEKTHBIX U y4EOHO-
UCCJIe10BATENbCKUX PaboT;

paboTaThk B IpyIIe C UCIOJIHEHUEM Pa3INYHbIX COLMANBHBIX POJICH, MIIAHUPOBATh
paboTy TpyNIibl, PalMOHAIBLHO PpACIpPEAeNATh AESTENbHOCTh B HECTAHJAPTHBIX
CUTyallusX, aJeKBATHO OLIEHUBATh BKJAJ Ka)XJOr0 W3 YYACTHUKOB TPYMIbl B
pelleHne paccMaTpUBaeMOM POOJIEMBIL;

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



TEMATHUYECKOE IINIAHUPOBAHUE

10 KVIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne (uudgposbie)
HanmeHnoBaHnue pasiesioB U TeM NPOrpaMMbl Kourpoabubie IpakTuyeckue
n/n Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. HAYUHBIN METO/I TIO3HAHMS ITPUPO/IbI
o https://lesson.academy-
1.1 | HayuHblii METOJI IO3HAHUS IPUPOIbI 6 0 1 content.myschool.edu.ru/03/10
Hroro mo pazueny 6
Paznea 2. MEXAHUKA
https://lesson.academy-
2.1 | Kunemaruxa 10 1 2 content.myschool.edu.ru/03/10
https://lesson.academy-
2.2 | unammka 10 1 1 content.myschool.edu.ru/03/10
. https://lesson.academy-
2.3 | Craruxa TBCpaioro Tena 5 1 1 content.myschool.edu.ru/03/10
o4 |3 . . . 10 1 0 https://lesson.academy-
' AKOHBI COXPAHCHITA B MEXAHHK content.myschool.edu.ru/03/10
Utoro no pazneny 35
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJIUHAMUKA
3.1 | OCHOBBI MOJIEKYJIIPHOKUHETUYECKOI TEOPUU 15 1 https: //lesson.academy-
' yAp p content.myschool.edu.ru/03/10
https://lesson.academy-
3.2 | Tepmoaunamuka. TerioBble MAlTUHBI 20 1 content.myschool.edu.ru/03/10
3.3 | ArperartHble cocTosiHUS BelecTBa. DazoBbie 14 1 1 https://lesson.academy-
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MepexX0abl content.myschool.edu.ru/03/10

Wroro mo pazmeny 49

Pazgen 4. DJIEKTPOAUNHAMMUKA

u S

4.2 | TToCTOSIHHBIN 2JEKTPUIECKUH TOK 24 1 1 zgtr?tse::]/tl.is’i/zr;ﬁggﬁ gg::./;u 103/10

4.3 | Toku B pa3inuyHBIX Cpeaax 6 1 hitps: flesson.acadermy-
content.myschool.edu.ru/03/10

Hroro mo pazgeny 54

Paznen 5. ®PUSHNUECKHWI MPAKTUKYM

51| e npastiiy 16 6 Comentmschooleduruio

Uroro no pazneny 16

PesepBHOG BpeMst 10 1 https://lesson.academy-
content.myschool.edu.ru/03/10

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 10 24



https://lesson.academy-content.myschool.edu.ru/03/10
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11 KVIACC

KoysnuecTBO 4acoB DJIeKTPOHHBbIE
HaumMmeHoBaHHe pa3aeioB H TeM uudpoBLIe
Ne i/ P Konrtpouasbnsie | IIpakTnuyeckue (mupp )
NMPorpamMmbIl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazaen 1. QJIEKTPOJIMHAMUKA
https://lesson.academy-
11 Marnutioe none 14 1 content.myschool.edu.ru/03/11
1.2 DIeKTpOMAaruuTHas UH 155:4 13 1 1 https://lesson.academy-
' JICKTP JLYyKIL content.myschool.edu.ru/03/11
Hroro mo pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
https://lesson.academy-
2.1 Mexanuteckue Konedanms 10 1 1 content.myschool.edu.ru/03/11
29 S EKTDOMA e kone6a 15 1 https://lesson.academy-
' JICKTPOMATHHTHBIC KOJICOAHMA content.myschool.edu.ru/03/11
2.3 MexaHn4eCcKUe U 3JIEKTPOMAardUTHBIE BOJIHBI 10 1 htps://lesson.academy-
' p content.myschool.edu.ru/03/11
https://lesson.academy-
2.4 Onrrnka 25 2 3 content.myschool.edu.ru/03/11
Utoro no pazneny 60

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIbLHOCTHU

3.1

Ocuosel CTO

5

1

https://lesson.academy-
content.myschool.edu.ru/03/11

Hroro no pasaeny

Pa3znen 4. KBAHTOBASA ®U3UKA
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https://lesson.academy-

4.1 Kopryeky pHO-BOIHOBOH Jtyastsm 15 content.myschool.edu.ru/03/11
https://lesson.academy-
4.2 Pu3nka aroma 5 content.myschool.edu.ru/03/11
@du3MKa aTOMHOTO $/1pa U 3JIEMEHTapHBIX https://lesson.academy-
4.3 5
JaCTHUII content.myschool.edu.ru/03/11
Wroro mo pazueny 25

Paznen 5. JIEMEHTBI ACTPOHOMHUU U ACTPOD®U3UKHU

https://lesson.academy-

5.1 DneMEeHTHl aCTPOHOMHUU U aCTPOPU3UKU 12 1 content.myschool.edu. r/03/11
Hroro mo pazgeny 12
Pa3zaen 6. PU3NYECKUMN MIPAKTUKYM
. https://lesson.academy-
6.1 PHIHICCKHI MPAKTHKYM 16 16 content.myschool.edu.ru/03/11
Hroro mo pazgeny 16
Pazgen 7. OBOBIIAIOLIEE IOBTOPEHHUE
CucremaTtu3zanus u 0000IIeHHE TPEIMETHOTO
COJIEp>KaHUA U OIbITA JIEATEIIbHOCTH, https://lesson.academy-
7.1 R 15 1
MPUOOPETEHHOTO MPHU U3YYEHUH Kypca content.myschool.edu.ru/03/11
¢usuku 10 — 11 xiraccos
Utoro no pazneny 15
p 10 https://lesson.academy-
C3CPBHOC BpEMA content.myschool.edu.ru/03/11
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 10 21
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YYEBHO-METOINUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

e KacpsanoB B.A. ®uszuka. 10 knacc. YrinyOneHHbI ypoBeHb. Y YeOHUK
e KacpsanoB B.A. ®usuka. 11 knacc. YrinyOneHHbI ypoBeHb. Y YeOHUK

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

o KacesHoB B.A. ®wusuka. VYruyOnenneii ypoBeHb. 10  kiacc.
Metoauyeckoe nocooue

e KacesHoB B.A., Momeiiko JLII., Par6uns E.D. ®usuka. YrayOneHHbIN
ypoBeHb. 10 kitacc. KoHTponbHbie paboThl

e Mapon A.E., Mapon E.A. ®uszuka. ba3ossiii u yriyoneHHblil ypoBau. 10
kiace. JlunakTudaeckrue MaTepuaibl

e KacessnoB B.A. ®wusuka. VYruyOneHueli ypoBeHb. 11  kiacc.
Mertoaudeckoe nocooue

e KacesHoB B.A., Momeiiko JLII., Par6uns E.3. ®usuka. YroyOneHHbIN
ypoBeHb. 11 kitacc. KoHTponbHbie paboThI

e Mapon A.E., Mapon E.A. ®usmka. 11 «knacc. Jlumaktuueckue
MaTepuabl.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCBHI
CETU UHTEPHET

e butGmmoreka nudpoBoro odpazoBaHus
https://lib.myschool.edu.ru/market?filters=%22subjectlds%22%3A%5B
%2298%22%5D

e bubmunoreka I{OK https://lesson.academy-
content.myschool.edu.ru/catalog

e Poccuiickas 3nekTponHas mkoia (POII) https://resh.edu.ru

e Oo6mnaxo 3nanwmii https://oblakoz.ru/



https://lib.myschool.edu.ru/market?filters=%22subjectIds%22%3A%5B%2298%22%5D
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