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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3NKe HAa YpOBHE CpeaHero oOmero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOXEHHM U TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
OCHOBHOM oOpa3oBareibHON mporpammel, npeactaBieHHbix B I'OC COO, a
Takxke ¢ yuéroM (enepanbHoi paboyeil mporpaMmbl BocnuTaHusi U KoHuenuuu
npenoaBanus yueOHoro npeamera «dOu3nka» B 00pa30BaTEIbHBIX OPraHU3AINAIX
Poccuiickoit ~ ®denepanuu,  peaqu3yOIMX  OCHOBHbIE  00pa3oBaTelbHbBIC
MIPOTPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0I3aTeNbHOE NPEIMETHOE COIePIKAHUE,
yCTaHaBJIMBAET PEKOMEHYEMYIO TOCIIEIOBATEIbHOCTh U3YUCHUSI TEM U PA3/ICIIOB
y4eOHOTO TpeaMeTa C y4€TOM MEKMPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBSI3EH,
JOTUKK  y4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH  OO0y4YaroIIHUXCH.
[Iporpamma 1o ¢Qusuke ma€t mOpeacTaBICHUE O LENAX, COJEpPKaHUH, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
ydeOHoro npeameTa « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

Nzydenne kypca ¢Gu3MKH yriayOJEHHOTO YpPOBHS TO3BOJISIET PEan30BaTh
3aa4i MPO(PECCHOHATBHON OPUEHTAINH, HAPABICHO HA CO3JaHUE YCIOBHM IS
MPOSIBJICHUS] CBOUX MHTEIUICKTYaJIbHBIX M TBOPUECKHX CIOCOOHOCTEH KaXKIbIM
OOy4JaromMMcsi, KOTOpble HEOOXOMUMBI I MPOJOJKEHHs Oo0pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DPU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIUATLHOCTSIM.

B mporpamme mo (¢u3HKe oOmpeAensioTcs IIaHUpyeMble pe3yJIbTaThl
OCBOCHUS Kypca (DM3MKH Ha YPOBHE CPEIHETO OOIEero o0pa3oBaHus: IMYHOCTHEIE,
MeTanpeMEeTHbIe, TpeaMeTHbie (Ha  yrayoménHom  ypoBHe).  Hayuno-
METO/I0JOTUYECKON OCHOBOW il pa3pabOTKu TpeOOBaHUM K JUYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIMXCs, OCBOMBIIHMX
nporpaMMmy 1o (U3UKE Ha YpPOBHE CpeaHero oOIero oOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIIbHOCTHBIN MOXO.

[Iporpamma no gpu3rke BKIFOYALT:

IUTAHUPYEMBIE Pe3ylbTaThl OCBOEHHUS Kypca (GU3HKKH Ha yriayOnéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI 110 TO1aM 00YUYEHUS;

conieprkanue yueoHoro npeamera «dDusmka» mo rogam 00ydeHusI.

[Iporpamma 1o (Qu3MKEe HMEET NPUMEPHBIA XapakTep U MOXKET ObITh
WCITOJIB30BaHA YUYUTEIAMHU (DU3UKHU JUTSI COCTABIICHUS CBOMX pabOYMX TIPOTPaMM.

[Iporpamma mo ¢u3HKe HE CKOBBIBACT TBOPUCCKYIO MHHUIIMATHBY YUHUTEICH M
NPEIOCTAaBIICT BO3MOXKHOCTH IS peaj3allid  Pa3IUYHbIX METOJUYECKHIX
MOJXO/JOB K TpernojaBaHuio (pU3uku Ha YIIyOJIEHHOM YPOBHE TPH YCIOBUU
coxpaHeHUs 00s13aTEIHHOM YaCTH COJIEP KaHUs Kypca.



®du3rka Kak Hayka O HamOoJsiee OOUMX 3aKOHAX MPUPOABI, BBICTyIas B
KauecTBe y4eOHOro MmpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IKoapHbIN Kypc GU3HKK — cUCTEeMOOOpa3yomuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBIICHWW, HW3YYaeMBIX XHUMHEH, OMOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUU OMNPENEIWIo XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, NOJIYYEHHs] HOBBIX MaTepuajoB C 3aJaHHBIMU cBoiicTBamu. M3yueHue
(U3MKK BHOCUT OCHOBHOM BKJIaJ B (OPMHPOBAHHE €CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOywaroiierocsi, B GOpMUpPOBAHUE YMEHUN MPUMEHSTh HAyUHBIN
METO/1 IO3HAHMSI TIPU BBITIOJIHEHUH UMH YY€OHBIX MCCIICIOBAaHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHETr0 00IIero 00pa3oBaHus MOJIOKEH
pSA UIEH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €I0 OCTPOESHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOMN, TAK U1 COBPEMEHHON (DU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW Marepuan Kypca (U3UKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopuid. Benymwmm B Kypce sBisieTCs
(dbopMupOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHM, BELIECTBE U
ToJIE.

Hoea zymanumapuzayuu. EE peanusanys OpeAnosaracT HMCIOJb30BAHUE
IYMaHUTAPHOTO TOTEHIMAIa (PU3UYECKON HAYKH, OCMBICICHHE CBSI3M Pa3BUTHSA
¢u3uku ¢ pa3BUTHEM OOIIECTBa, a Takke C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU M 3KOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yrioyOoaéHHOTO ypOBHS
MPEANosaraeT 3HakOMCTBO C ITMPOKUM KPYIOM TEXHUYECKUX U TEXHOJOTMYECKHX
MPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. IIpm 3TOM paccMmarpuBaroTCs Ha
ypOBHE OOIIMX NPEICTaBICHUA W COBPEMEHHBbIE TEXHUYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss IMNOCPEACTBOM BBEIACHUS JIJIEMEHTOB
COJlep)KaHMs, TOCBAIIEHHBIX HKOJOTMYECKUM MpoOjemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TaKkXe OO0CYX IACHHS
npo6JieM palOHAIBHOTO MPUPOIONIOIB30BAHMS U HKOJIOTHYECKOM 0€3011acHOCTH.

OcBoeHue coJepKaHusi MporpamMmbl MO (PU3UKE AOHKHO OBITH IOCTPOEHO Ha
NPUHIIMIAX CUCTEMHO-IEATEIbHOCTHOrO noaxona. s gusuku peanuzamus 3TUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCHOJIb30BAHUM CAMOCTOSTEIBHOTO KCIIEPUMEHTA KaK
MOCTOSTHHO JIeHcTByolero (akropa ydeOHoro mporecca. s yriyOnéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITENIBHOTO YYEHHYECKOIO0 3SKCIEPHUMEHTA,



BKJIFOYAIOLIETO (PPOHTAJIbHBIE YYEHMUYECKHME OIBbITHl IPU H3YYEHUH HOBOIO
MaTepuaia, 1abopaTopHble padOThl U pabOTHl MpakTUKyMa. IIpu 3TOM BO3MOXKHBI
IBa crocoba peanu3aluu (QU3MYECKOro TpakTUKyMa. B mepBoMm cityuae
IPAaKTUKYyM MpoBoauTcs aubo B koHue 10 u 11 kmacco, mubo mocie mepBoro u
BTOPOTO TMOJYTOAMM B KaXJIOM U3 JTHX KiIaccoB. Bropoit cmocod — 3To
UHTErpaluss pabdoT MpakTUKymMa B CHUCTEMY JaOOpaTOpHbIX paboOT, KOTOpbIE
IPOBOASATCS B Ipoliecce U3ydeHus paszzaena (temsl). [Ipu stom mopx paboramu
MPAaKTUKyMa TTOHUMAETCSl CaMOCTOSITEIbHOE HUCCIENOBAHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAa O€3 MOIIAroBOil HHCTPYKITHH.

B nporpamme 1o ¢usnMke cHCTeMa YYEHHUECKOTO SKCIIEPUMEHTA,
71a00paTOpHBIX pabOT M IMpaKTUKyMa IpPEICTaBICHAa €IUHBIM IepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHYECKUX MPAKTUYECKUX PabdOT OCYLIECTBIIAETCS
y4acTHUKaMU 00pa30BaTeIHHOTO MpoIlecca UCXOAS U3 0COOCHHOCTEH MOYPOYHOTO
IUIAHUPOBAHMUST W OCHalleHusi KabuHeta (u3uku. [lpm sTom obecneunBaeTcs
OBJIQZICHUE OOYyYarolMMHCS YMEHUSIMU NPOBOJAMUTH IMpPSIMBIE U KOCBEHHBIE
U3MEPEHUS], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH M TOCTaHOBKY
OTIBITOB IO NMPOBEPKE MPEATIOKEHHBIX TUIIOTES.

Bonbuioe BHUMaHHWE YAENSETCS PEUICHUIO PACYETHBIX M KadeCTBEHHBIX
3amad. [lpu 3TOM 1ms pacu€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3aJa4d C SBHO
3aJJaHHOW M HESIBHO 3aJaHHOM (PU3MUECKOM MOJENBIO, MMO3BOJISIIOIINE MPUMEHSAThH
U3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOIO paszzesia Kypca, Tak U
UHTETPUPYS MPUMEHEHNE 3HAHUN U3 Pa3HbIX pa3fenoB. /st kaueCTBEHHBIX 3a/1a4
IPUOPUTETOM SIBIISIIOTCSA 3aJaHWsi Ha OOBACHEHWE/NMPECKa3aHhe MPOTEKAHUS
(bu3NYecKuX SBJIEHUN U MPOILIECCOB B OKPYKAIOLIEH KU3HH, TpeOyromre BbIOopa
buznyecKoil MoAeNu AJis CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k wmaTepHalibHO-
TEXHUUYECKOMY OOECIEUEHUI0 Y4eOHOTO IMpolecca Kypce (PU3NKU YrIyOJIEHHOTO
YPOBHS Ha YPOBHE CpPEIHEro 00IIero o0pa3oBaHus JOKEH U3y4aThCs B YCIOBHSIX
npeaMeTHoro kaOunera. B kaOuHere QuU3MKK MODKHO OBITH HEOOXOIUMOE
JabopaTtopHoe O00OpYyIOBaHME [Jsi BBIMOJIHEHHUS YKa3aHHBIX B IMporpamme Mo
bu3NKe YYEHUYECKHUX ONBITOB, JIAOOPATOPHBIX PabOT U pabOT MpakTUKyMa, a
TaK)Ke IEMOHCTPAIlMOHHOE 000pyI0BaHHE.

JleMmoHCTpaloHHoe o0OopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHLIAIIOM MHUHUMAJIbHOM JIOCTATOYHOCTH M  OOECHeurMBaeT IMOCTAHOBKY
NEPEYUCIICHHbIX B TMporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI W3y4aeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHECHHI.

JlaGopatopHoe o00OpyIOBaHHE [JIi YUYEHHYECKUX NPAKTHUYECKUX padoT
dbopMupyeTcss B BHJIE€ TEMaTUYECKUX KOMIUIEKTOB M 0OecrednBaeTcsi B pacuére



OJHOTO KOMIUIEKTa Ha JBYX oOyuaromuxcs. Temarnueckue KOMILUIEKTBHI
71a00paTopHOTO O00OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM
UCIOJIb30BaHUU AHAJIOrOBBIX U LM(POBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJIE IIU(PPOBBIX JTa00OpaTOPHUH.

OCHOBHBIMU IENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBISIFOTCS:

(GopMUpOBaHHE UHTEpeca M CTPEMJICHUS OO0y4aroumxcs K HayyHOMY
U3YYCHUIO TPUPOABI, PA3BUTHE HX HHTEIUICKTyAJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE TPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (HOPMHUPOBAHUE
UCCJIEI0BATEIBLCKOrO0 OTHOIIECHHS K OKPYKAIOLIUM SIBJICHUSM;

(opMHpOBaHKME HAYYHOI'O MHMPOBO33PEHMSI KaK pe3yjbTaTa U3y4YE€HUS OCHOB
CTPOEHMSI MATEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOJIb30BaHUEM (DU3UUYECKUX
3HAHWI U HAYYHBIX J10KA3aTEIbCTB;

(dopMUpOBaHHE NPEACTABICHUA O POJIM (PU3UMKK AJ Pa3sBUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUM O BO3MOXHBIX  c(epax Oynyiei
npodeCCUOHAIBHOW  ICSITEILHOCTH, CBSI3aHHBIX C (DU3UKOM, MOATOTOBKA K
JanbHeeMy 00y4eHUI0 B 3TOM HalPABJICHHH.

JlocTrxeHne 3TUX Lened o0ecreynBaeTCsl pelIeHUeM CIEIyIOMMX 3a7ad B
npouecce U3yyeHus Kypca GU3NKH Ha YPOBHE CPEIHET0 00111ero o0pa3oBaHus:

NpUOOPETEHNE CUCTEMBI 3HAHUU 00 OOIMX (PU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYI  (HU3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIE€MEHTHI aCTPOPU3UKHU;

(dbopMUpOBaHHE YMEHUHN MPUMEHITh TEOPETUUECKUE 3HAHUS JIs1 OOBICHEHUS
(¢u3nyecKuX SIBICHUNH B MPUPOAE U JUISl NMPUHATUS MPAKTUUYECKUX pEIIEHUN B
MMOBCEHEBHOM JKU3HMU;

OCBOCHHME CIIOCOOOB PpEIICHUS PAa3IUMYHBIX 3a7a4 C SBHO 3aJaHHOU
duznyeckoil Monesblo, 3a/1ay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3/IaHUE
¢uznyeckoil Mopenu, aJeKBaTHOM YCJIOBMSM 3aJadyd, B TOM 4YHUCIE 3ajad
WHKEHEPHOIO XapaKTepa;

NOHMMaHuEe (U3MYECKMX OCHOB M MPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYKAIOUIYIO CPELY;

OBJIAJICHUE METOJAaMH CaMOCTOSITENIBHOTO IUIAHWUPOBAaHUS W IPOBEICHHUS
¢u3nyecKux SKCIEPUMEHTOB, aHaidM3a M HMHTEpOpeTanud  HHpOopMaIuu,
OTIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3JaHUE YCJIOBHM [JIsi pa3BUTUS YMEHHUM IMPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIEITEIBHOCTH;



pa3BuTHE MHTEpeca K chepaM npodeccuoHaTbHOM AeSTENbHOCTH, CBI3aHHOM
¢ (PU3UKOM.

B cootBerctBun ¢ tpedboBanusiMu OI'OC COO yriyOn€HHBIA YpPOBEHB
u3ydeHus: ydeOHoro mpeamera «®Du3Wka» HAa YpOBHE CPEIHETO OOIIETo
oOpa3oBaHMsI BBIOMpAETCS OOYYAIOUIUMUCS, TIUIAHUPYIOIIUMH TMPOJIOJDKEHHUE
o0pa3oBaHus MO CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQPUIIS.

Ha uzyuenue pusuxu (yrinyOna€HHBIH YpOBEHB) Ha YPOBHE CPEIHETO 0OIIero
oOpazoBanus orBoautcs 340 gacoB: B 10 kimacce — 170 wacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennmaraemeiii B mporpamMme 10 (U3WMKE TMepedeHb JIAOOPATOPHBIX M
MPAKTUYECKUX pabOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb [I€JaeT BBIOOD
NpoBeeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYAIbHBIX
0COOEHHOCTEN 00yYaroIUXCS.

COAEPKAHUE OBYUEHMUSA
10 KITACC

Paznen 1. Hay4Hblii MeTOA MO3HAHUS IPUPOABI.

®dusuka — pyHIaMeHTanbHas HayKa o npupojie. HayuHslii MeTos1 o3HaHUs U
METO/Ibl UCCIIEI0BaHUS (PU3NYECKUX SIBICHUH.

DKCHEpPUMEHT M TEOpUs B Ipoliecce MO3HaHWs Npupoasl. HabmrogeHue u
HKCIIEPUMEHT B (PU3HUKE.

CnocoObl m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBbIE W IU(pOBBIC
U3MEpUTENIbHbIE TPUOOPHI, KOMITbIOTEPHBIE JaTUUKOBBIE CUCTEMBI).

[lorpemHocT  W3MepeHUd  (U3MYECKUX  BEJIWYMH  (a0CoNIOTHas W
OTHOCHUTEJIbHAS).

MonenupoBanue (uU3NYECKUX SIBJICHUNA M MPOIECCOB (MaTepuaabHasi TOUYKa,
aOCONIIOTHO TBEpAOE TeNlo, HaeajbHas >KUJKOCTh, HACaJbHBIA ra3, TOYEUYHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €r0 MpUMEeHUMOCTH. Dusndeckas
TEOpHs.

Ponb m Mecto Qu3NKM B (OPMHUPOBAHMU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN IE€ATEIILHOCTH JIFOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

W3mepenre cuiibl TOKAa W HampsDKEHUS B LENHU TOCTOSHHOTO TOKa MpH
MOMOILY aHAJOTOBBIX U U(POBBIX U3MEPUTETBHBIX TPUOOPOB.

3HaKOMCTBO ¢ HH(ppoBoi naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bu3nYeCKUX BETMYHH MIPH MOMOIIM KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.



Tema 1. Kunemamuka.

Mexanudeckoe aBmxeHre. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHUSI.
Cucrema oTcyéra.

[Ipsimast 1 oOpaTHas 3a/1a4M MEXaHHUKH.

Pannyc-BekTop MarepuanbHOW TOYKH, €r0 MPOEKIUH HAa OCHU CHCTEMBI
KoopauHat. TpaekTopus.

[lepemernienne, CKOpoCcTh (CpemHsisi CKOPOCTh, MTHOBEHHAsl CKOpPOCTh) U
YCKOPEHUE MaTepuaJbHOW TOUYKH, HUX TMPOEKIMU Ha OCU CHUCTEMBbI KOOpJWHAT.
CrnoxeHue nepeMenieHui 1 CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHEIHOE ABUKEHHE. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MAaTepUaIbHON TOUYKU OT BPEMEHU U HX
rpaduKu.

CBoOonHOE maneHue. YCKOpeHWe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TMOJ YIVIOM K TOPU30HTY. 3aBUCHUMOCTH KOOPJHMHAT, CKOPOCTU U
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKu.

KpuBonnHeitHoe  BWKeHUEe. J[BUKEHHWE  MaTepuaqbHOW TOYKHA 11O
OKPYXXHOCTH. YTJIOBasi M JuHEHHas ckopocTh. [lepmon m yactora oOparieHus.
[leHTpocTpeMuTenbHOE (HOPMAJIbHOE), KacaTeNbHOE (TAHT€HIMAIBLHOE) U MOJHOE
YCKOPEHUE MaTEPUAIBHON TOYUKH.

TexHuyecknue yCTpOMCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIOMETD,
JBH)KCHUE CHApANIOB, LIEMHBIE, MIECTEpEHYATBIE M PEMEHHBIE NEpeaayd,
CKOPOCTHBIE JIU(PTHI.

Hemoncmpauuu.

Mogenb cucTeMbl OTCUETa, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

CriocoObI UCCiieI0BaHUS IBUKEHUN.

Nnnroctpanus mpeaebHOro nepexo/ia i i3MepeHrne MTHOBEHHOM CKOPOCTH.

[IpeobpazoBanue NBUKEHUMN C UCTIOIB30BAaHUEM MEXAHU3MOB.

[Tamenue Ten B BO3yX€e U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenue aBukeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

HamnpapieHnue CKOpoCTH IPHU ABUKEHUU 110 OKPYKHOCTH.

[IpeobpazoBaHue YrIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPHI, CKOPOCTEW NBHKEHHUSI OJHOTO M TOTO Ke
TeJla B Pa3HbIX CUCTEMaX OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmMuKym.

N3ydeHre HEpaBHOMEPHOTO ABMIKEHUS C IETbIO OINpeeeHNUs MTHOBEHHOM
CKOPOCTH.



N3mepeHne yCKOpeHUs MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JABUKEHHUU
10 HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHM IPU PABHOYCKOPEHHOM
JIBHOKCHUU.

W3mepenne  yCKOpeHHST  CBOOOJHOTO MaJICHUA (pexoMeHJ0BaHO
WCIIOJIb30BaHue IU(PPOBOM 1TabOpaTOpUN).

N3yyenue nABMKEHHS Tena, OpOIIEHHOrOo Topu3oHTaidbHO. [IpoBepka
TUIIOTE3bl O MPSAMOW MPONOPUHUOHAIIBHOW 3aBUCUMOCTH MEXKIY aJbHOCTHIO
MOJIETA U HAYAJIBbHOU CKOPOCTBIO TENA.

N3ydyeHne IBHKEHHSI Tella IO OKPYKHOCTH C TOCTOSHHOM IO MOIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TE€pHOJia OOpalieHus KOHMYECKOr0 MasTHHKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.

IlepBpiii 3akoH Hprorona. MHepumaneHble cuctemsl otcu€ra. [IpuHumn
oTHocuTenbHOCTH ['anmunes. HenmHepruanbHbie CUCTEMBI OTCuéTa (OmNpenescHue,
MIPUMEPBHI).

Macca rema. Cuna. [IpuHiun cynepno3unuu Cul.

Bropoi 3akoH HproTOHa 111 MaTepranbHOM TOYKH.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. OKBHBAJIECHTHOCTh T'PAaBUTAMOHHOW H
WHEPTHON MAaCCBI.

Cuna TskecTd. 3aBUCHUMOCTh YCKOPEHHUsSI CBOOOJHOTO TAJEHUS OT BBICOTHI
HaJl TIOBEPXHOCTBHIO IUIAHEThl W OT reorpaduueckoil MMMPOTHI. JIBUXKeHUE
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBast kocmuueckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tena, aBuKylerocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cuijia TpEHUS CKOJBXKEHUS W CUJIa TPECHUS
nokosi. Koaddumment tpenus. Cuiia CONpOTUBICHUS TPU JABUKCHUU Tejla B
YKUJKOCTH WIIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENIBHOTO JBUKEHHS.

Hasnenue. I'uapocrarndeckoe naBienue. Cuna Apxumesna.

TexHuyeckrue yCTpPOMCTBA M TEXHOJOTUYECKUE MPOLECChl: MOAMIMUITHUKH,
JIBH)KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HabGnronenue nBrKeHUs TNl B MHEPITUAIBHBIX 1 HEMHEPIUAIBHBIX CUCTEMaX
OTCYETA.

[IprHIMIT OTHOCUTEIBHOCTH.

Kauenue AByX HWIMHAPOB WIM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHUEM OTHOCHUTEJIbHO HEMHEPIIMATbHON CUCTEMbI OTCUETA.



CpaBHEeHHE  PaBHOACHCTBYIOIIEHM  MNPWIOKEHHBIX K Telly CHI €
MIPOU3BEAECHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B NHEPLHUAIBHON CHCTEME OTCUETA.

PaBeHCTBO CHII, BOBHUKAOLIUX B PE3YJIBTATE B3aUMOICHCTBUS TEN.

N3mMepenune macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOJIBEME U MMAICHUH.

[{eHTpoOEekKHBIE MEXAHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

W3mepeHne paBHOJAEHCTBYIOLIEH CUJI IPH JIBM)KEHHHM OpyCKa 10 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka ruIOTE3bl O HE3aBUCUMOCTH BpPEMEHM JBUXKEHHUSI Opycka IIo
HAKJIOHHOU IUTOCKOCTH Ha 33JaHHOE PACCTOSTHUE OT €r0 MAcCCHI.

HccenmenoBanne 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIMX B NPYKUHE H
pe3rHOBOM 00paslie, OT UX JepopMaiiu.

W3yyeHnue NBUKEHUS CUCTEMBI TEJl, CBSI3aHHBIX HUTBIO, IEPEKUHYTON depes
JETKU OJIOK.

N3mepenue koddduiiieHTa TPEHUs: MO BEIWYMHE YIIIOBOro KO3 duimeHTta
3aBUCUMOCTH Fp(N).

HccnenoBanue nBHKEHUS OpycKa 10 HAKIOHHOM IMJIOCKOCTH C IMEPEMEHHBIM
K03 PUIIMEHTOM TpEHUSI.

N3ydeHne NBUKEHUsS IPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOe M BpallaTeIbHOE JIBUXKCHHE
TBEpAOro Teiaa. MOMEHT CHJIBI OTHOCHUTENBHO OCH BpamieHus. llnedo cuibl
CrnoxxeHne CHJl, IPUIIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

Y ciioBus paBHOBECHUS TBEPAOTO TEIIA.

VYcroiunBoe, HeyCTOHYNBOE, O€3pa3TMIHOE paBHOBECHE.

TexHndeckrue yCTpOMCTBA M TEXHOJOTHMYECKUE MPOLECCHl: KPOHIITEHH,
CTPOUTEIIbHBIN KpaH, pelI€TYaThle KOHCTPYKIIUH.

Jemoncmpayuu.

VY cll0BUSI paBHOBECHSL.

Bunel paBHOBecus.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccenenoBanue yciiOBUM pPaBHOBECUS TBEPAOTO TeEA, HMEIOLIEro OCh
BpALLCHUS.

KoHcTpynpoBaHne KpOHIITENHOB U PACUET CUII YIIPYTOCTH.

N3ydyeHne ycTOMYMBOCTH TBEPAOTO TEJIA, UMEIOLIEr0 IUIOIIAAb OIOPBHI.

Tema 4. 3axkonvl coxpanenusn 6 mMexanuke.



MMIiynbC MaTepUAIBHOM TOYKH, CUCTEMBI MATEPUAIBHBIX TOYEK. LIeHTp macc
CUCTEMBI MaTEpUAJIbHBIX TOUEK. Teopema 0 JBUKEHUH LIEHTpa Macc.

VMITyJIbC CHITBI M U3MEHEHNE UMITYJIbCA TENIA.

3aKOH COXpaHEHUS] UMITYJIbCA.

PeaktrnBHOE BMXEHUE.

MomeHT umnyiibca MarepuanbHOM TOukd. [IpencraBieHHE O COXpaHEHHH
MOMEHTA UMITYJIbCA B IEHTPAJIbHBIX IOJISX.

PabGora cunmbl Ha MajoM M Ha KOHEYHOM ImepemenieHuu. [ 'padudeckoe
IIPEICTABICHUE PAOOTHI CUIIBI.

MoniHOCTb CUIIBI.

Kunernueckass sHeprus MarepuaqbHOM TOukH. Teopema 00 H3MEHEHUU
KMHETHYECKOW SHEPTUH MATEPUATIbHON TOUKHU.

[loTeHmanbHble W HENOTEHIMAIbHbIE CWIbL. [loTeHIMalbHAsT 3HEprus.
[ToTennmanbHas 3Heprust ynpyro neGopMuUpoBaHHOW NpyxuHbl. [loTeHnmanbHas
JHEPrus Tena B OJHOPOJHOM TIpaBUTALMOHHOM Ione. IloTeHnuansHas 3HEprus
TeJla B IPABUTALMOHHOM I10JI€ OJJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeThsd KocMUY€eCKasi CKOPOCTb.

Cs3pb paOOThl HEMOTEHUMATBHBIX CHJI C HM3MEHEHHEM MEXaHUYEeCKOU
HHEPrUr CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAHHMYECKOW SHEPTUH.

VYipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHrne bepHym Ui MACANBbHOM JKUIKOCTH KakK CJIEJICTBHE 3aKOHA
COXpaHEHUs] MEXaHUYECKOW SHEPIHH.

TexHHuuecKue yCTpOHCTBAa M TEXHOJIOTUYECKUE MPOIECCHI: JABUKEHUE PAKET,
BOAOMET, KOMNEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KaTaHHE Ha
KOHBKaXx.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

HN3mepeHne MOIITHOCTH CHUJTBI.

W3MeHeHne sHepruM Teja MpU COBEPIICHUN PaOOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM W TNOTCHLMAJIbHOW SHEPrUil IpU
JENUCTBUU Ha TEJO CUJIbI TSYKECTU U CUIIbI YIIPYTOCTH.

CoxpaHeHue SHEPTUU MPU CBOOOTHOM MaJICHUH.

Yuenuueckuit saxcnepumenm, nadopamopnoie padomul, RPAKMUKYM.

N3mepenne nMmiysbca Teja o TOpMO3HOMY ITyTH.

W3mepenne cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOWJIE M MOIIHOCTH
CHJIBI TSTH.

CpaBHeHNE U3MEHEHUS UMITYJIbCa TeJla C UMITYJIbCOM CHUJIBI.

HccnenoBanre COXpaHEHHsI UMITYJIbCA ITPU YIIPYTOM B3aMMOJIEHCTBHH.



M3mepeHre KHHETUYECKOM SHEPTUH TeJIa [0 TOPMO3HOMY MYTH.

CpaBHeHHE W3MEHEHUS TTOTEHIIMAILHON HEPTUU MPY>KUHBI ¢ paOOTON CHJIBI
TPEHUS.

Omnpenenenve pabOTHl CHIIBI TPEHUS TPU JIBWKEHUHM Tela MO HAKIOHHOMN
IIJIOCKOCTH.

Paznen 3. MoJgekyasipuasi Gu3snka u TEpMOJAMHAMUKA.

Tema 1. Ocnosvt MONEKYAAPHO-KUHEMUUECKOT mMeopUl.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJsIpHO-KMHeTnYeckon Tteopun (MKT), ux
ombITHOe oOocHoBanue. Juddys3us. bpoyHoBckoe nBMKEeHHE. XapakTep
JNBWKEHUS M B3aUMOJICWCTBHS 4YacTHI] BewecTBa. MoOJENIu CTPOEHUS Ta3oB,
KUJAKOCTEH U TBEPABIX TET U OOBSICHEHHE CBOMCTB BEIECTBA HAa OCHOBE JITHUX
Mozened. Macca u pasMepsl MoJekyn (aromoB). KommuecTBo BelecTsa.
[ToctrostnHass ABoranpo.

TennmoBoe paBHOBecue. Temmeparypa u crocoObl e€ u3aMmepenus. I[llkama
temriepatyp Llenbcus.

Mopenb uaealbHOro ra3a B MOJIEKYJSPHO-KUHETUYECKON TEOPUU: YaCTHUIIbI
ra3a JBMWXKYTCS XaOTUUECKH U HE B3aUMOJECHCTBYIOT APYT € JPYIOM.

['azoBble 3akoHbl. YpaBHeHue MenaeneeBa—Knanelipona. AOcom0THAs
temneparypa (mkana temrneparyp KenbBuna). 3akon [ansToHa. M3ompoiiecchl B
UJCAbHOM Tra3e C IIOCTOSHHBIM KOJMYECTBOM BellecTBa. ['paduueckoe
IpeJICTaBICHUE N30IIPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPEIHEHM  KHUHETUYECKOW  JHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOrO JBHXKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUUECKON TEOPUH UICAIBHOIO ra3a).

CBs13b a0COJIFOTHOM TEMITEpaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETHYECKOW 3HEPTHUEN MOCTYNATEIBHOIO TEMJIOBOTO IBHKEHHUS €€ YaCTHULL.

TexHuyecknue yCTpOMCTBA W TEXHOJIOTHYECKHE IPOLECCHI: TEPMOMETD,
OapomeTp, MoTy4YeHuEe HaHOMAaTEPHUAJIOB.

Jemoncmpayuu.

Mopenu n1BUXKEHHUS YacTHI] BELIECTBA.

Mopens OpOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOYHOBCKOTO JIBUKEHUS.

Huddysus xunkocTen.

Mogens onsita llTepHa.

[IputsxeHne MOJIEKyJI.

Monenu KpucTayuInuecKuX peméToK.

HabGnrogenue u vcciieqoBaHue U30IMPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMuUKyMm.



HccnenoBanre Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHEe MEXKTy Topsiuei U XOJIOTHOM BOJOM.

N3yyeHue H30TEpPMUYECKOTO Mpolrecca (PEeKOMEHIOBAHO HCIOJIb30BaHHE
1 poBoit TabopaTropun).

N3ydeHnne n30X0pHOTO MporLecca.

N3yuyenue nzobapHoro rnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmogunamuueckas (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUW IS
TEPMOAMHAMMYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE nTapaMeTphl. [lapameTpsl
TEPMOJMHAMHYECKON CHUCTEMBI KaK CPEIHHE 3HAYCHHSI BEIUYUH, OMUCHIBAIOIINX
€€ COCTOSTHUE Ha MHUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawanmo TtepmoauHaMuku. (CamMONpOW3BOJIBHAA — peEJIaKCALUs
TEPMOJUHAMHYECKON CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOro ra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMWIL:
ypaBHeHne MenpaeneeBa—Kianeiipona v BbIpaKeHUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJIENIN: HU3KAsl KOHIIEHTpAalUs YacTHUll, BBICOKHE
TeMmrepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEW SHEPTUU OJHOATOMHOTO HJ€aJbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOLECCHI.

DOnemeHTapHas pabota B TepMoArHaAMuUKe. Beraucinenue paboTsl Mo rpaduky
npouecca Ha pV-auarpamme.

Tennonepegaya  kak  crnoco0  M3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KouBekus,
TEIUIONPOBOJAHOCTD, U3TyUYCHHE.

KosmuectBo TtemnoTel. TemmioéMKOCTh Tena. YAenbHass W MOJISIpHas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHHMe Maiiepa. YaenpHas TEIUIOTa CrOpPaHHUs
tormBa. Pacuér konuuecTBa TEIUIOTHI Npu  Temionepenadye. I[lonstue o0
aamabaTHOM IIpoIriecce.

IlepBpiii  3ak0H TepMOAMHAMUKHU. BHyTpeHHsia osHeprus. KommuectBo
TEIJIOTBI W paboTa Kak Mepbl HW3MEHEHUS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEPMOJMHAMHUKHU [UJII PABHOBECHBIX IIPOLIECCOB: YEPE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJIMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs afauadara. AGCONIOTHAs TeMIepaTypa.

Bropoii 3akOH TEPMOAMHAMHUKHA Ui  HEPABHOBECHBIX  ITPOLIECCOB:
HEBO3MOXHO TIepeiaTh TEIUIOTY OT 00Jiee XOJOAHOTO Tejia K 6oJjiee HarpeToMmy 0e3
komriencanuu (Kiaysuyc). HeoGpatumMocTh NpUpOIHBIX POLIECCOB.

[TpuHumme! gecTBus TertoBbix MamuH. KIT/T.



MakcumansHoe 3Hauenue KIIJI. [ukn Kapho.

DKOJOTMYECKUE aCIEKThl MCIIOIb30BaHUs TEIUIOBBIX ABUraresiei. TemmoBoe
3arpsA3HEHUE OKPYKAIOIIEH CPEIbl.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKHUE IPOILIECChl: XOJOAWIbHUK,
KOHJUITMOHED, JW3CNbHBIA W KapOIOpAaTOpPHBIA JABUTATENN, TapoBas TypOWHA,
MOJIYYEHHE CBEPXHU3KUX TEMIIEPATyp, YTUIM3ALUSA «TEIUIOBBIX» OTXOJOB C
WCITI0JIb30BAaHUEM TEILJIOBOTO HAcOCa, YTHIIM3AIUs OMOOPTaHNYECKOTO TOTUIMBA JIJIs
BBIPAOOTKHU «TEIJIOBOI» U SJIEKTPOIHEPTUU.

Hemoncmpauuu.

W3meHenue Temneparypsl pu aanadaTHdecKoOM pacIlIupeHUN.

Bo3ayuiHoe orauso.

CpaBHEHUE yAENBHBIX TEIUIOEMKOCTEN BEILIECTB.

CnocoObl U13MEHEHUSI BHYTPEHHEH YHEPTUH.

HccnenoBanue aqnadbaTHOro Npouecca.

KomnbroTepHble MOJIENN TEMIOBBIX IBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomul, npaKmuKkym.

N3mepeHue yaenbHOl TEMI0EMKOCTH.

HccnenoBanue npouecca OCThIBAHUS BEIIECTBA.

HccnenoBanue aqnadbaTHOro npouecca.

N3ydeHne B3aMMOCBA3M DHEPTHH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIEPATYPbI KAUTICHUS KUIKOCTEH.

Tema 3. Azpecamnivie cocmoanusn éewyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHjaeHcauus. VcnapeHue W KumeHue. Y jeiabHas
TeIJI0Ta MapooOpa3oBaHUsI.

HaceblllieHHbIE W HEHAcChIlleHHblE Mapbl. KauyecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIICHHOTO Mapa OT TEMIIEpaTypbl, UX HE3aBUCHUMOCTh
OT 00BEMA HACKIIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOIIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmyeckue n amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W KpucTavM3anusa. YJIeJbHas TEIIoTa IUIaBJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo tena. Pactsokenue u cxxarue. Caur. Moayss FOHra.
[Ipenen ynpyrux aedopmarmii.

TemnnoBoe pacmupeHue KXUIKOCTEH U TBEPABIX Te, 00bEMHOE M JMHEHHOE
paciidpeHue. AHTapMOHM3M TEIUIOBBIX KOJIeOaHUM YacTHIl BEIIECTBA KaK MPUYUHA
TEIJIOBOTO paclIupeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3Heprun B PazoBbIX MEPEX0aax.

VYpaBHEHHE TEIJIOBOTO OajaHca.



[ToBepxHocTtHOe HaTspKeHHE. Ko3(phuIMEHT MOBEPXHOCTHOTO HATSHKEHUS.
Kanumsipasie siBnenus. J[aBineHue noa MCKpUBIEHHON MOBEPXHOCTBIO KUAKOCTH.
®opmyiia Jlaraca.

TexHuyeckue yCTPOWCTBA M TEXHOJOTMYECKHE IIPOLIECCHI:  KUIKHE
KPHUCTAJUIBI, COBPEMEHHBIE MATEPUAIIBI.

Jemoncmpayuu.

TemnnoBoe pacmipeHue.

CBoiicTBa HACBIIIEHHBIX NTAPOB.

Kunienune. Kurnienue npy noHM>KEHHOM TaBJICHHM.

N3mepeHne cuitbl TOBEPXHOCTHOT'O HATSKEHMUS.

OMNBITH C MBUTBHBIMH TVIEHKAMH.

CmaunBaHue.

Kanumisipasie aBiIeHUS.

Mopenn HEHBFOTOHOBCKOM KUJKOCTH.

Crioco0bl U3MEpPEHUs BIaKHOCTH.

HccnenoBanve HarpeBaHus U IJIaBICHUS KPUCTAIUNINYECKOIO BEIIECTBA.

Bunbr negopmanuii.

Habmronenune manbix aedopMariuid.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.

M3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUKOCTEM.

W3mepenne yaenbHON TEIIOTHI IUIABJICHUS JIb/A.

N3ydeHne CBOMCTB HACBIILICHHBIX IIAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
ITOMEIECHNH.

N3mepenune ko3¢ duipeHTa moBepXHOCTHOTO HATSIKCHHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jedopmanuu  pe3uHOBOro odOpasma OoT
MIPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. DiaekTpoauHaAMMKA.

Tema 1. Inekmpuueckoe noJe.

OnexTpuzanys Tell U €€ NPOsBICHMs. OJIEKTpUYeCKHil 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAdoB. [IpOBOAHWKM, IHAJIEKTPUKA W MOJYIPOBOIAHUKH.
DJIEMEHTApPHBIN  JJIEKTPUYECKAN 3apsii. 3aKOH COXPAHEHHUs DJIEKTPUYECKOTO
3apsna.

BsaumopaeiictBue 3apsaoB. Todyeunsle 3apsaasl. 3akoH KyioHa.

DIeKTpUYeCcKoe mose. Ero AeicTBre Ha IIEKTPUUYECKHUE 3apsi/Ibl.

Hanpsoxkénnocts  anektpuueckoro  moyig.  [lpoGueiit  3apsn. Jlunuum
HaIpsKEHHOCTH DJIEKTPUIECKOTO 1MoJs. OJHOPOIHOE AIEKTPUUECKOE MOJIE.



[IoTeHIHAIBHOCTh 3JIEKTPOCTATHYECKOTrO IMMOJsA. Pa3HOCTh MOTEHIMATIOB H
HanpsbkeHue. [loTeHnumanpHas SHeprus 3apsga B AJIEKTPOCTATUYECKOM MOJIE.
[ToTeHIMAN 3IEKTPOCTATUYECKOTO NOJA. CBA3b HANPSHKEHHOCTH TOJIS U Pa3HOCTH
NOTEHIMAIOB ISl DJIEKTPOCTATUYECKOTO MOy (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJIHOTO).

[IpyHIMT CyNIEpNO3UIUN SIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsnga. Ilome paBHOMEepHO 3apspkeHHOM cdephl. [lone
pPaBHOMEPHO 3apsHKEHHOTO Mo 00bEMy miapa. [losme paBHOMEPHO 3apsKEHHOM
OECKOHEYHOM IUIOCKOCTU. KapTuHbl JHHUI HANpsKEHHOCTH 3THUX MOJEH H
HKBUINOTEHLIUAJIBHBIX IOBEPXHOCTEN.

[IpOBOAHUKH B JIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JAMPnekTpuku B DJIIEKTPOCTATUYECKOM  TIOJIE. Jlupnexktpruyeckas
IIPOHUIIAEMOCTh BELIECTBA.

Konnencatop. DNEeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD ILIOCKOTO
KOHJIEHCATOopa.

[TapannensHoe coenMHEHUE KOHIeHcaTopoB. [locienoBarenbHOe COEAMHEHNE
KOHJIEHCATOPOB.

DHEpPrus 3apsHKEHHOTO0 KOHAEHCAToPa.

JIBrxkeHHE 3apsHKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM IIOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHUE IPOLECCHI: DAJIEKTPOCKOIL,
AIIEKTPOMETP, DJIEKTPOCTaTHUYECKas 3alluTa, 3a3€MJIEHHUE 3JIEKTPOIpPHOOpOB,
KOHJIeHcaTophl, reneparop Ban ne I'paada.

Hemoncmpauuu.

Y CTpOoNCTBO 1 MPUHLMI AEUCTBUS JIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3apSIKEHHBIX IAPUKOB.

DNEKTpUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Mogens anekTpoctaTudeckoro reueparopa (Bau e ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DnexTpocTaTHyecKas 3amuTa.

YCTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITIOCTOSIHHOM Y MIEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLAaH
IIJJACTUH, PACCTOSHUSI MEXAY HUMH U JUDJICKTPUUECKON MPOHULIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsHKEHHOTO KOHIEHCATOPA.

3apsKa 1 pa3pska KOHJIEHCATOpa Yepe3 Pe3ucTop.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.

OneHka cui B3auMOIENCTBUS 3apSyKEHHBIX TEJ.

HabGnronenue npeBpallieHus SHEPTUH 3apsHDKEHHOT0 KOHAEHCATOpa B SHEPTHUIO
U3JIy4EHUs CBETOANO/IA.

M3yyeHue npoTeKkaHus TOKa B LIENH, COAEpKaIEl KOHAEHCATOpP.



Pacnpenenenune pa3HOCTH NOTEHI[MAJIOB (HampsKeHUs ) pu
MOCJIEA0BATEIBHOM COEAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwtil 31eKmpuiecKuili mox.

Cuiia toka. [locTosiHHBIN TOK.

VYcmoBust cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOr0 TOKa. MCTOYHMKHM
toka. Hanpsokenue U u D1C é.

3akon Oma i yyacTka IeMu.

DnexkTpuyeckoe COITPOTHUBIICHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJIHOPOJHOTO TMPOBOJHUKA OT €ro MJUHBI U IUIONIAJM TMONEPEYHOTO CEUCHHS.
VY enpHOE CONPOTHUBIIEHUE BEILIECTBA.

[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEIUHEHHUE MPOBOJHUKOB.
Pacuér pa3BeTBi€HHbIX nekTpuueckux meneil. [Ipasuina Kupxroda.

Pabota snextpuyeckoro Toka. 3akoH /xoyns—JIenua.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbLAENsEMas Ha
pe3ucrope.

OJIC u BHYTpEHHEE CONPOTHBJIECHUE HCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) DJIGKTPUYECKOW Ienu. MONIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonzeHncaTop B 1ienu MOCTOSTHHOTO TOKA.

TexHuyecknue yCTpOCTBA W TEXHOJOTHMYECKHUE IPOLIECCHI: aMIEPMETD,
BOJILTMETP, PEOCTAT, CUETUUK DJICKTPUUECKON SHEPTHUH.

Hemoncmpauuu.

N3mepeHre Cuiibl TOKa U HaIPSHKEHUS.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TOKA OT HAINpSKEHUS NJI1 PE3UCTOpa,
JIaMITbl HAaKaJIUBaHMS U CBETOAUOAA.

3aBUCUMOCTh COIMPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
TJTONIAY TTOTIEPEYHOr0 CEUCHUSI U MaTepurala.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIPsKEHUH.

[Tpsimoe uzmepenue I/]C. KopoTkoe 3amMbikaHuE TaJIbBAHUYECKOTO JIEMEHTA
U OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

Crnioco0bl coeTMHEHUsT UICTOYHUKOB Toka, J/[C Gatapeil.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne CMEIIAHHOTO COCAMHEHUST PE3UCTOPOB.

N3mepenue yaeabsHOro COMPOTURIICHUS MPOBOHUKOB.



HccnenoBanre 3aBUCHMOCTH CHJIBI TOKa OT HANPSOKEHUS IS JIAMIIBI
HaKaJIUBaHMUS.

YBenuueHue npejena u3MepeHus aMmrepMerpa (BoJIbTMETpa).

N3mepenne D/IC 1 BHyTPEHHETO COITPOTHUBIICHHSI HCTOYHUKA TOKA.

Uccnenosanne 3aBucuMoctd DJIC raqbBaHMYECKOrO 3JEMEHTA OT BPEMEHHU
IIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTECHIHMAIOB MEXKAY IMOJIOCAMU HCTOYHHKA TOKa
OT CWJIBI TOKA B LIETIN.

HccenenoBanne 3aBUCUMOCTH TOJIE3HOM MOIIHOCTH MCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 paznuunbix cpedax.

DJIEKTpUYECKasi MPOBOAUMOCTh  PA3JMYHBIX  BEIIECTB.  JJIEKTPOHHAA
MIPOBOAUMOCTE TBEPABIX METAJUIOB. 3aBUCHMOCTH COINPOTUBICHHS METAIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBONCTBA JIEKTPOHHBIX ITYYKOB.

IlonynpOoBOJHUKMY. CobcTBeHHas u IIPUMECHAs IIPOBOJIUMOCTD
noJynpoBoJHUKOB. CBoiicTBa p—n-nepexosa. [lomynpoBogHIKOBbIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JJIEKTPOJIUTAX. DIEKTPOJUTHYECKAS JUCCOLMALIUS.
Onektponus. 3akoHbl Papanes 11 AIEKTPOIIN3a.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITENbHBIA M HECAMOCTOSATEIIbHBIN
pa3psia. PaznmuuHble TUITBI caMOCTOSTENBHOTO pa3psiaa. Monuus. [lna3ma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHWE: Tra30pas3psaHbIe
JaMIIbl, 3JIEKTPOHHO-JTydyeBas TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: U0,
TpaH3UucTOp, (HOTOAMOMA, CBETONMOM, TallbBaHUKA, paUHUPOBAHUE MENH,
BBITIJIABKA aJTFOMUHUSA, 3JIEKTPOHHASI MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBHUCHUMOCTB CONIPOTHUBIIEHUS METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHsbl anekTponn3a Papajes.

HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.

CpaBHeHHE NPOBOAMMOCTH METAIIJIOB U MOJIYIIPOBOJHUKOB.

OHOCTOPOHHSISI TPOBOIUMOCTD AHO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npAKmMuKym.

HaoGmroienne amekTpoimsa.

W3mepenne 3apsiaa OMHOBAJIEHTHOIO HOHA.

HccnenoBanne  3aBUCUMOCTM  CONPOTHUBJIEHUS ~ TEPMOPE3UCTOpPA  OT
TEMIEPATYPHI.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU JUOMA.

Pu3nyecKuil MPaKTUKYM.



CnocoObl u3MepeHus (pU3NYeCKux BETUYHMH C UCIOJIb30BAHUEM aHAJIOTOBBIX
U UU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUI (PU3NYECKUX BEITUYHH.
OueHka rpaHul] NOrpeIHOCTEN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCHUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEAJIOKEHHBIX THUNoTe3 (BbIOOp U3 pador,
OMMMCAHHBIX B  TEMATUYECKUX  pazlierax «YUECHHYECKUH  IKCIIEPUMEHT,
nabopaTopHbIE pabOThI, MPAKTUKYM).

Me:xnpeamMeTHble CBSI3H.

N3yuenne kypca ¢usuku yraoyonéHHoro ypoBHs B 10 kmacce
OCYHIIECTBIISIETCSI C YUETOM COJIEP KATEIIbHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHUKH, OUOJIOTHUH, XUMUHU, Teorpapuu U TEXHOJIOTHH.

Mesicnpeomemmusie nOHAMUA, C6AZAHHbBIE C U3YYCHUEM MEM 0006 HAYUHO20
nO3HaHuA: ABICHHWE, HAay4YHbId (DAKT, rumoresa, (pu3MvecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
NOTPEIIHOCTH U3MEPEHU, N3MEPUTENbHBIE TPUOOPHI, IUPpoBas 1adbopaTopusl.

Mamemamuxka: penieHUEe CUCTEMbl YypaBHEHUW. JluHelHas QyHKIMS,
napaboa, runepoosna, ux rpaduku u cBoiicTBa. TpuroHomerpuyeckue (QpyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopbl 1 MX MPOEKMU HA OCH KOOPJAHUHAT, CJI0KEHHE BEKTOPOB.

Buonozua: mexannueckoe IBHKEHUE B XKUBOU Mpupoae, 1udpdys3usi, ocMoc,
TEIJI000OMEH JKMBBIX OPraHM3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAIOLIEH Cpeibl,
yTHIH3auus OWOOPraHMYECKOTrO TOIUIMBA JJisi  BBIPAOOTKH «TEIJIOBOM» U
AIIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKEHHUE U KalMJUISIPHBIE SIBJIEHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumua: NUCKPETHOE CTPOCHHUE BEILECTBA, CTPOECHUE aTOMOB W MOJIEKY,
MOJIb BEIIECTBA, MOJIApPHAs Macca, MOJIYyYEeHUE HaHOMATEepHUAJIOB, TEIIOBbIE
CBOMCTBA TBEPABIX TeJ, KUIAKOCTEH M ra3oB, )KUJIKHE KPUCTAIUIbI, dJIEKTPUUECKUE
CBOMCTBa METAJIJIOB, 3JIEKTPOJIMTHYECKAs JUCCOLMALINS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOITHSI.

T'eozpaghus: BaxXxHOCTH BO3TyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonozcua: npeoOpa3oBaHUE JIBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHUJKOTO TPEHUS B TEXHHUKE, CTATUYECKHE KOHCTPYKIUHU
(KpOHIUTENH, pemeéTyaTble KOHCTPYKIMH), UCIOJIb30BAHUE 3aKOHOB COXPAaHEHHS
MEXaHUKH B TEXHHUKE (TUPOCKOI, BOJOMET M APYIHE), ABUTaTE]Ib BHYTPEHHETO
cropanusi, mapoasi TypOMHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
MOJIYYEHUS] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOpPOB,
ra3opaspsaHble JIAMIIbI, TOJIYIPOBOIHUKOBbIE IPUOOPHI, radbBaHUKA.



11 KJIACC

Paznen 4. JaekTpoanHamMuka.

Tema 4. Maznummnoe noae.

B3auMoaelicTBUE TIOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexktop MarHWTHOM HWHAYKUMH. [IpuHUMn cynepno3unuu
MArHUTHBIX NOJIeH. JIMHUY MarHUTHOW MHIYKIIWH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AmMmnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiIeHUE U MOYJIb. JIBH)KEHHE 3aps>KEHHOW YacTHUIIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuiel Jlopenna.

MarunutHoe 1nose B BemecTBe. @eppoOMarHeTUKy, napa- u JuaMarHeTUKy.

TexHHYeCKHEe YCTpPOMCTBA M TEXHOJOTHMYECKUE IMPOIECChl: MPUMEHEHUE

MTOCTOSIHHBIX MarHuTOB, 3JIEKTPOMAarHuTOB, TECTEP-MYJIBTUMETP,
AIEKTPOABUTATENH SIKOOHM, YCKOPHUTEH dJIEMEHTAPHBIX YACTHII.
Hemoncmpauuu.

Kaptuna 7uHMA  MHAYKOMM ~ MarHATHOTO — IIOJISL  IIOJIOCOBOTO  H
I10JIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KapTuHa nMHUI MarHUTHOW MHIAYKIWU NOJI JUIMHHOTO MPSMOI0 MPOBOJIHHKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmonenicTBrue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

Habmroienue NBUKEHUS MydKa 3JIEKTPOHOB B MAarHUTHOM TIOJI€.

[Tpunun JNEUCTBUS DJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHATO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccenenoBanye MarHUTHOTO T10J1s1 TOCTOSIHHBIX MAarHUTOB.

HccnenoBaHue cBONCTB (eppOMarHeTUKOB.

HccenenoBanne neMCTBASI MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenne cuitbl Amriepa.

M3yyeHue 3aBUCUMOCTH CHJIbI AMIIEPA OT CHJIBI TOKA.

OnpeneneHne MarHUTHOW MHIYKLIMY HA OCHOBE U3MEPEHUS CHIIBI AMITEpa.

Tema 5. Inexkmpomaznumnan uHOYKYuUs.

SIBiieHME DNEKTPOMArHUTHOW MHAYKIMU. IloTOK BekTOpa MarHUTHOM
uaaykuuu. OJIC wuHAyKuuu. 3aKOH 3JIEKTPOMArHUTHOM uWHaykuuu Papases.
Buxpesoe anekrpuueckoe nosue. Toku Pyxo.

O/1C vmHOyKUMKM B NPOBOJHUKE, ABMKYIIEMCS B OJHOPOJAHOM MAarHUTHOM
ToJIE.



ITpaBuno Jlenua.

NunyktuBHOCTh. KaTylllka HMHAYKTUBHOCTHM B LENH NOCTOSHHOTO TOKAa.
SBnenne camonnaykuuu. IJ1C caMOMHIYKIUN.

OHeprusi MAarHUTHOTO MOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOIMYECKHE MPOUECCHl: MHAYKIHUOHHAS
M€Yb, COJICHOU], 3alIUTa OT JIEKTPU3ALMH TEJ MPU ABUKEHUHA B MATHUTHOM MOJIE
3emun.

Hemoncmpauuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW WHIYKLUU.

UccnenoBanne 3aBucumMoctd OJIC MHAYKIHM OT CKOPOCTH W3MEHEHHUS
MAarHuTHOTO MOTOKa.

[IpaBuiio Jlenna.

[Tamenrie MarHuTa B aTlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHHE CaMOMHIAYKIIUH.

HccnenoBanne 3aBucuMoctd DJ[C CaMOMHIYKIIMM OT CKOPOCTH M3MEHEHMS
CUJIBbI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

OnpeneneHue MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS] CAMOUHAYKIIWH.

COopka MoJIenH 3JIEKTPOMAarHUTHOTO FeHepaTopa.

Pasznea S. KoJsieOanusi u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonnueckue konebanus. Kunematnueckoe M JIMHAMHUYECKOE OMMCAHUE.
DHepreTUYecKoe ONHCcaHue (3aKOH COXPAHEHHS] MEXaHWYeCKO sHepruu). BoiBoj
JUHAMUAYECKOI0 OMUCAHUs TaApPMOHUYECKUX KOJIeOaHUM U3 UX IHEPreTUYECKOro U
KMHEMAaTUYECKOTO OTTUCAHUSI.

Ammutyna u ¢asza konebanuil. CBsI3b aMIUTUTYIbI KOJEOAHUN HMCXOMHOU
BEJTUYMHBI C aMILTUTYIaMU KOJIeOaHU €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon u yactora konebanuid. Ilepuon ManbiXx CBOOOIHBIX KOJIeOAHMI
MaTeMaTU4YecKoro MadTtHuka. llepuos cBOOOAHBIX KOJIEOAHUN TPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaromux kKoneOaHusx. BeiHyXeHHble Konebanus. Pezonanc.
Pe3onancHas kpuBasg. BiusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPUBOW.
ABTOKOJICOaHUS.

TexHrueckue yCcTpoHUCTBAa U TEXHOJIOTMYECKUE MPOILECChl: METPOHOM, YaChl,
Kauelu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.



Jemoncmpayuu.

3anuch Koie0aTeNnbHOIO ABMKEHUS.

HabiroieHue He3aBUCMMOCTH MEepUo/ia MallbIX KoseOaHUil rpy3a Ha HUTU OT
aAMIUTUTYIbI.

HccnenoBanue 3aTyXaromux KoJIeOaHWi U 3aBUCUMOCTH TEPHO/ia CBOOOIHBIX
KoJ1ie0aHUM OT CONPOTUBIICHUS.

HccnenoBanne KojeOaHWN Tpy3a HA MACCHUBHOM MpYKUHE C LEJIbIO
(bopMHpoBaHUs NPEACTABICHUI 00 UACATBHON MOJIENN IPYKUHHOTO MasiTHUKA.

3aKOH COXpAaHEHMs SJHEPrUU NPH KOJIeOaHUAX rpy3a Ha NPYKUHE.

HccnenoBanrie BIHYXACHHBIX KOJIEOaHUM.

Habmroienue pe3onasca.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHMH HUTSAHOTO M MPYKUHHOTO
MasTHUKOB.

N3ydeHne 3aKOHOB JIBI)KEHUS TeJa B X0/I€ KoJIeOaHUM Ha yIIpyroMm IMojBecCe.

M3y4yeHue ABUKEHUS HUTSHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUU B IPYKUHHOM MasSITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYXaOIKX KOJIEOAHH.

HccnenoBanre BEIHYXICHHBIX KOJIEOAHUIA.

Tema 2. Inexmpomaznumneole Ko1ebanus.

Konebatenbublii KOHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KoOJIOaHUS B
ueanbHOM Kosie0aTenbHOM KOHType. ®Popmyrna Tomcona. CBA3b aMILTUTYIbI
3apsga KOHAEHCaTopa C aMIUTMTYJO0M CUITbI TOKA B KOJI€OAaTETbHOM KOHTYPE.

3aKOH COXpaHEHUs SJHEPTUU B UACAITBHOM KOJIeOaTeIbHOM KOHTYPE.

3aryxaromue JIEKTPOMAarHUTHBIE KoJie0aHusl. BriHyX/1€HHBIE
AJIEKTPOMarHUTHbIEC KOJIeOaHusl.

[lepemeHHBII TOK. MOIIHOCTh MEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIIbI TOKA W HAaNpsDKEHWS MpU PA3IUYHOM (popme
3aBUCUMOCTH IIEPEMEHHOI'O TOKA OT BPEMEHH.

CuHycouianbHbli TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyIlKa
MHIYKTUBHOCTH B LIE€NM CHUHYCOMJAIBHOIO MEPEMEHHOIO TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHUi.

Uneansubiii  Tpancopmatop. IlpomsBoacTBo, mnepepadya W NOTpeOsIeHHE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE 3eKTposHepruu. KynbeTypa
VCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue yCTpOWCTBA U TEXHOJOTHMUECKHE MPOLECCHI: JJICKTPUUYECKUI
3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, TMHUU AJEKTpONEpeaay.

Hemoncmpayuu.



CB0OOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

3aBUCUMOCTh YaCTOThI CBOOOHBIX KOJEOAHUIM OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpA.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

['erepaTop He3aTyXaIOMUX AICKTPOMArHUTHBIX KOJICOAHMA.

Mogenb 35IeKTPOMarHuTHOTO I'eHepaTopa.

BoiHyXIeHHbIE CUHYCOUATbHbIE KOJICOaHUSI.

Pe3ucTop, karyiika WHIYKTUBHOCTA M KOHJEHCATOP B LENU MNEPEMEHHOTO
TOKA.

Pe3oHanc mnpu 1OCIEIOBATENRHOM COEAWHEHUW PE3UCTOPA, KATYIIKH
VHJYKTUBHOCTHU U KOHJIEHCATODpA.

VYCeTpoiicTBO U MPUHIUI ACUCTBUS TpaHCPopMaTopa.

Mopenb TUHUY 3JEKTPONEPENAUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

N3yuenue tpancpopmaropa.

HccnenoBanne mEpEMEHHOTO TOKA 4epe3 MOCIEAOBATEIIbHO COCIMHEHHBIC
KOHJEHCATOP, KaTyLIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HaHCa.

HccnenoBanrie pabOThl ICTOUHUKOB CBETA B IIETIH MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDI.

Mexanuyeckue BOJHBI, YCIOBUS HMX pacnpocrpanHeHus. [lomepeunsie wu
MpOAOJIbHBIE BOJIHBL. [lepuoa, CKOpOCTh pacHpOCTpaHEHUsS W JJIMHA BOJIHBI.
CBoiicTBa MEXaHMUYECKUX BOJIH: OTpa)K€HUE, MpeIoMJIeHHe, MHTep(epeHius u
U pakius.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHHUE OKPYKAOIIEN CPEIIBI.

DJIEKTPOMAarHUTHBIC BOJHBI. Y CJIOBUS U3JIYYCHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opueHTaius BEKTOPOB B 3JIEKTPOMArHUTHOUM BOJIHE.

CBoiilcTBa  JJIGKTPOMArHUTHBIX  BOJH:  OTpPa)X€HHE,  IPEJIOMIICHHE,
noJisipu3aniysi, HHTepdepeHnns u qudpakims.

[ITkana 3neKTPOMAarHUTHBIX BOJIH. [[prMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUSA. Pagnookanus.

DNEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEIBI.

TexHndeckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHECHHUE: MY3bIKaJIbHbBIC
WHCTPYMEHTHI, pajap, paaAuonpuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-neus,
yIBTPA3BYKOBAsI AJMATHOCTUKA B TEXHUKE U MEAUIIUHE.

Hemoncmpauuu.

OO0pazoBaHue U pacrpoCTpaHEHNE MOTIEPEUHBIX U TIPOIOJIBHBIX BOJIH.



Koneobmomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JUJTMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGmronenue otpakeHus: M MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenune naTepdepenninu n qudpakiini MEXaHUIECKUX BOJIH.

AKyCTHYECKHI pe30HaHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHNE.

HabGnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYIOW U
YacTOTOM KOJEOaHUIA.

HccnmenoBanne  CBOMCTB — JJIEKTPOMAarHWTHBIX — BOJIH: OTpaX€HHUE,
nperoMIIeHUE, oNspu3anus, AMpakuns, uHTepdepeHIHs.

Oo6napyxeHue nHGpPaKpacHOro U yiabTpaguoIeTOBOr0 U3TyUEHUN.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

N3ydeHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHEHOE pacpOoCTpaHEHHWE CBETa B OJHOPOIHOM cpene. Jlyd csera.
To4yeyHbIl HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeTa. [locTtpoenue n3oOpakeHuil B
1ockoM 3epkane. Chepuueckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIOTHBIN MMOKA3aTENb
npenaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesoMiieHus. [I0CTOSHCTBO 4acTOThI
CBETA M COOTHOLICHWE JUJIMH BOJIH INIPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nyueit B mpusme. [ducnepcust cera. CroxHbIA cocTaB 0€l0ro CBeTa.
IBer.

[TonmHOe BHYTpeHHEe oTpakeHue. lIpenenpHblii yroy MoJHOr0 BHYTPEHHETO
OTPaKECHMUS.

ColOuparome U pacceuBaroiiie JuH3bl. ToHkKas JuH3a. DOOKyCHOE
paccTosiHUE M ONTHYECKas Cujla TOHKOW JIMH3BL. 3aBUCHUMOCTH (DOKYCHOTO
pPacCTOSIHUSI TOHKOU C(hEepUYecKoil JMH3BI OT €€ TeOMETPUH U OTHOCHUTEIHLHOTO
MOKa3aTess MPEeIOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, 1ABAEMOE JIMH30M.

Xox Jiy4da, NMPOLIEAUIETO JMH3Y II0J MPOU3BOJIBHBIM YIJIOM K €€ TJIABHOM
omruueckorr ocu. IlocTpoeHne wu300paXKeHU TOYKM W OTpE3Ka NPsIMOM B
COOMpAIOIUX U PACCEUBAIOININX JIMH3AX M UX CUCTEMAX.

Onrtuueckue mpubopbl. Paszpemiaromnas crnocoOHOCTh. ['1a3 kak onTuueckas
cucTema.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKON ONITUKH.



BonnoBass ontuka. Wurtepdepenius cBera. KorepeHTHblE HCTOYHMKH.
VYcnoBust HaOMOIEHUST MAaKCUMyMOB M MHHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHUKOB. [IpuMepnl KIacCHYECKUX
UHTEP()EPEHITMOHHBIX CXEM.

Hudpakmus ceta. [Judpakumonnas pemérka. YciaoBue HaOMIOACHUA
IJIaBHBIX ~MaKCUMyMOB TIpM  MaJ€HUM MOHOXPOMAaTHYECKOrOo CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: OYKH, JyIa,
NEPUCKOI, (oToammapaT, MUKPOCKOI, MPOCKIIMOHHBIN ammapar, MpPOCBETICHUE
OITHUKH, BOJIOKOHHAS ONTHKA, TU(GPAKIIUOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npeaoMIIEHUs CBETA.

HabiroieHue noaHoro BHyTpEHHETo OTpakeHusl. Mojiesib CBETOBO/IA.

HccnenoBaHre XO0Ja CBETOBBIX IIYYKOB 4Ye€pe3  IUIOCKONAPALIENbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBONCTB U300pakKeHUM B JTMH3aX.

Moaenn MUKpPOCKOIIA, TEJIECKOIIA.

Hab6monenue natepdepennu cBera.

HabmtoieHue 1BETOB TOHKUX IIJIEHOK.

HaOmronenune nudpakiuu cBera.

N3yyenue nuppakinOHHON pEeETKY.

HaGmronenne nupakiinOHHOTO CIEKTpA.

HabGmronenue nucnepcuu ceera.

Habmronenue nomisipyuszanuu cBera.

[IpumMeHeHune noapouI0B ISl U3YUYECHHS] MEXAaHUYECKUX HaIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

M3mepeHne rnokasaTess NpeJoMIICHHs CTEKIIA.

HccnenoBanne 3aBUCHMOCTH (POKYCHOTO pacCTOSHUS OT BellecTBa (Ha
pUMEPE KUJKUX JTHH3).

N3mepenne POKyCHOro pacCTOSIHUS pacCEUBAOIINX JTUH3.

[Tonyyenune n300paxkeHusi B CUCTEME U3 IIOCKOTO 3epKaJia U JIUH3bI.

[Tomryuenue n300pakeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENECKOMUYECKUX CUCTEM.

HaGmonenune nudpakuuu, uHTephepeHIINN U MOJIIpU3aIliy CBETa.

N3yuyeHue noyspusaiuu cBeTa, OTPXKEHHOTO OT MOBEPXHOCTH JIUAJIEKTPHUKA.

N3yyenue nHTEpPEpeHIINM JIA3epHOTO U3ITyUYEHHUS HA IBYX LIEIAX.

Hab6nronenue nucnepcun.



HabGmrogenue u uccnenoBanue AMPPakuOHHOTO CIIEKTpA.

W3mepeHne JuHbl CBETOBOW BOJIHBI.

[TonydyeHue crekTpa U3Iy4EHUsI CBETOAMOAA MPU MOMOUIM JUGPAKIIUOHHOM
PELIETKMU.

Pa3znes 6. OcHOBBI cieliHAJIBbHOM TEOPUU OTHOCHUTEJIbHOCTH.

['pauipl  TPUMEHMMOCTH  Kiaccuyeckod — MmexaHuku.  [loctynatsl
CIEHHUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. IIpeoOpa3zoBanust  JlopeHiia.
VYcnoBue npuunHHOCTU. OTHOCUTENBHOCTH OJHOBPEMEHHOCTU. 3aMeJJICHUE
BPEMEHU U COKpAICHUE JJTHBI.

DHEPrusi U UMITYJIbC PEIATHBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUeN U UMITYJIbCOM PEISTUBUCTCKON YaCTULIBI. DHEPTUs
MTOKOS.

TexHuyeckue YCTpOHMCTBA M TEXHOJOTHUECKUE TMPOIECCHl: CIyTHUKOBBIC
MPUEMHHKHU, YCKOPUTEIH 3aPSIKEHHBIX YACTHLL.

YyeHn4eckui IKCIIEPUMEHT, JIa00paTOpHBIE PAOOTHI, MPAKTUKYM.

OnpeneneHne UMIYyJbca W DHEPTUM  PEISTUBUCTCKUX dYacTuil (10
doTorpadgusiM TPEKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckynapno-601n060ii Oyaiusm.

PaBHOBECHOE TeIIOBOE M3IIydeHHE (M3JIydeHHEe aOCONIOTHO YEPHOTO Tena).
3akoH cMmemieHus Buna. ['unoresa [1nanka o kBaHTax.

DOoTOHBI. DHEPTUS U UMITYJIBC (POTOHA.

dotoaddext. OnbiTel A. I'. Croneroa. 3akonsl ¢hoTodddexra. YpaBHeHUE
OunmrenHa 1 poroaddexra. «Kpacnas rpanuna» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJIIGHHE CBETa Ha aOCOJIIOTHO
MOTJIOMIAONIYI0 W aOCOJIIOTHO OTpaXkarollyro MoBepxHOCTh). OmbiTel 1. H.
JleOenena.

BousiHOoBBIE cBOMCcTBA yacTull. Bosnsbl ne bpouns. lnuna BonHb! e bpoiis u
pasMepbl 00JacTH JIOKATW3allMu JABWXKYIIEHcs dvacTullbl. KopmyckymsipHo-
BOJIHOBOU Jyanu3Mm. [udpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Cneunduka usmeperuii B Mukpomupe. COOTHOUIEHUSI HEONPEIEIEHHOCTEN
['eitzendepra.

TexHH4eCcKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemenT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOAMO/I.

Hemoncmpauuu.

®doTo3PdeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeEIHETO (poTodddekTa.



HccnenoBanne  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MOJYIPOBOJHHKOB — OT
OCBEIIEHHOCTH.

CeTonuon.

Conneunas Gatapes.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKyM.

Uccnenosanue Gporope3ucropa.

N3mepenne nocrosiHHoi [Inanka Ha ocHOBe uccienoBanus Gporodddekra.

HccenenoBanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETONO OT HANPSIKEHUS.

Tema 2. Duzuka amoma.

OneITBl IO MCCIEAOBAHUIO CTpoeHus aroma. [lmaHerapHas monens aroma
Pezepdopna.

[Toctynatel bopa. M3nyyenue u norionieHre (pOTOHOB MPHU MEPexojie aToma
C OJTHOTO YPOBHS DHEPTMU HA APYTOM.

Bunpl ciektpoB. CieKTp ypOBHEM SJHEPTUH ATOMA BOJLOPOA.

CrioHTaHHOE U BBIHYXJACHHOE U3JIy4eHHE cBeTa. Jlasep.

TexHn4eckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLECCHI: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

Habronenue TMHEHYaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUYNKA HOHUZUPYIOIMX YACTHILI.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3ITyYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyM.

HaOmronenue muHe4aToro crekTpa.

HccenenoBanue CrieKTpa pa3peKEHHOI0 aTOMapHOIO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Qusuka amomHo20 A0pa u I1eMEeHMAPHBIX YACHUY,

Hyxnonnass moaens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. U3oronsl.

PanunoaktuBHOCTh. Alnbda-pacnan. DNEKTPOHHBIH M TO3UTPOHHBIN OeTa-
pacnaz. ['amMma-u3nydeHue.

3aKOH pPaAMOAKTUBHOTO pacmnaja. PaaunoakTWBHBIE H30TONBI B TNPHUPOIE.
CBOICTBa MOHHU3UPYIOLIETO M3JTy4YCHHs. BIusHUE paTMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrectBeHHbIil QoH n3mydenus. Jlozumerpusi.

DHeprus CBS3M HYKJIOHOB B siipe. Snepubie cuibl. JledexT maccer sapa.

Anepublie peakuuu. [enenuie u cuntes saep. Anepusie peaktopsl. [Ipobremsl
YOPaBISEMOTO TEPMOSIAEPHOTO CHHTE3a. ODKOJOTHYECKUE acCIEeKThl pPa3BUTHUS
SAIEPHOU YHEPIETUKMU.

Mertonbl peructpanuuy U UCCIEAOBAHUS FJIEMEHTAPHBIX YaCTHII.



OyHIaMEHTAbHBIE B3aUMOJICUCTBUSA. bapuoHBI, ME30HBI W JICNITOHBI.
IIpencraBnenne o CrangaptHoi Mojenu. KBapk-riatooHHas MOeNb aapOHOB.

®usuka 3a npeaenamu CrtaHgapTHo Mojenu. TéMHass matepust U TEMHas
SHEPrusl.

EnuncTBO puznyeckoil KapTHHBI MUDA.

TexHHYeCcKre yCTpOMCTBA U TEXHOJIOTHUYECKHUE MPOIIECCHI: JO3UMETP, KaMepa
Bunbcona, saepHBI peakTop, TEPMOSACPHBIM peakTop, aTomHas Oomoba,
MarHUTHO-PE30HAaHCHAs ToMorpadusi.

Yuenuueckuii 3xcnepumenm, 1abopamopuvie padomeol, nNPAKMUKYM.

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

HccnenoBanne painoakTUBHOTO (hOHA C UCIIOIb30BaHUEM JIO3UMETPA.

N3ydeHne norjaomeHus: OeTa-4acTUIl aTFOMUHUEM.

Pasznea 8. DiieMeHTBHI ACTPOHOMUM U aCTPOQU3UKH.

Otanel pa3BuTUA acTpoHoMuUU. [IpuknagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
acTpoHOMHH. [IpuMEHUMOCTh 3aKOHOB (U3MKKA JUIsI OOBSICHEHHUS IPUPOJIBI
KOCMHYECKNX 00BEKTOB.

MeTtonbpl acTpoOHOMUYECKHUX HccaenoBaHul. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOIbI, PAIUOTEIECKOIIbI, BHEATMOC(EpHasi aCTPOHOMUSL.

Bupa 3Bé3nHoro nHeba. Co3Be3ausi, spkue 3BE3MbI, IUIAHETHI, UX BHJIMMOE
JIBIDKCHHE.

ConHeyHas cucTeMma.

Counnue. ConmHeuHas akTUBHOCTb. McTounuk sHeprun ConHIa U 3BE3I.

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKU. /[narpamMma «CreKTpaibHbIN Ki1acc —
CBETUMOCTBY». 3BE3JBI TJIABHOM IOCIEIOBATCILHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY» JUIsl 3BE3]l TJIAaBHOM MOCJEAOBATEIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE371. COBpEeMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3]. DTaNbl )KU3HU 3BE3.

Muneunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B siApax
rajlakTHUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue raimakTuk.
Teopus bonpmoro B3psiBa. PenMkToBOE H3MyUEHHUE.

Macumrabnas crpyktypa Beenennoit. Meraranakruka.

Hepeménnpie mpobieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus.

HaGmronenus 3BE3mHOr0 HebOa HEBOOPYXKEHHBIM TJ1a30M C HCIOJIb30BAaHUEM
KOMITBIOTEPHBIX TPUIIOKEHUHN TSI ONPEIeSICHHs TTOJI0KEeHHUST HeOECHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3ausi CeBepHOro MOJIymiapusi U spKue
3BE3 b,



HaGmiogenuss B Tteneckon JlyHbI, TJIaHET, TyMaHHOCTEM U 3BE3AHBIX
CKOIUICHUH.

DuU3NYEeCKUN NPAKTUKYM.

Crioco0b1 n3MepeHus: GU3NYECKUX BEITUYMH C UCIOJIB30BAaHUEM aHAIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEIUYUH.
OueHka rpaHul] HOTPEMIHOCTEN.

[IpoBeneHHE  KOCBEHHBIX W3MEPEHUW, MCCIEAOBAaHUU  3aBUCHMOCTEU
buznyecKux BEIMYWH, MPOBEpPKa MPEAJOKEHHBIX THUMOTE3 (BHIOOP U3 pabdor,
OMMCAaHHBIX B  TEMAaTUYECKUX  paslenax «YUYECHHYECKHMH  DKCIIEPUMEHT,
JabopaTopHbIe pabOThI, MPAKTUKYM).

O6o01maronee NOBTOPEHUE.

O0o0uIeHne U cucTeMaTH3alus CoJIep KaHus pa3leioB Kypca «MexaHukay,
«MonekynsapHas (u3uka U TEpMOJAUHAMUKAY, «DJNEKTpoarnHamMuKkay, «Konedanus
U BOJIHB», «OCHOBBI CIHENHATBHON TEOPUM OTHOCUTEIBHOCTH», «KBaHTOBas
busnka», « DIEMEHTHI aCTPOHOMHUH U aCTPOPUZUKNY.

Ponp ¢u3ukm u acTpOHOMHH B 5SKOHOMHYECKOW, TEXHOJOTHYECKOM,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeaIbHOCTH YEIOBEKa, POJb U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOW HAay4YHOW KapTUHE MUPA, 3HAYECHUE ONMUCATEIbHOM,
CUCTEMATU3UPYIONIEH, OOBSICHUTEIBHOM W MPOTHOCTHYECKOW  (DyHKIIMIA
¢buznyeckoil Teopuu, poib GU3NUECKON TeOpuu B GOPMUPOBAHUU MPEACTABICHUI
0 (u3MYECKOW KapTHHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpa B OOILEM psAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABIEHUNA O IPUPOIE.

MexnpeaMeTHbie CBA3M.

N3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 kmacce
OCYILECTBIISIETCS C YYETOM COAEPIKATEIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, ONOJIOTHH, XUMHUHU, TEOrpAPUU U TEXHOJIOTHH.

Mesicnpeomemusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
NO3HAHUA: SBJICHWE, HAy4YHbIA (DaKT, rumotesa, (uU3MYecKas BETUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIbHBIE TPUOOPHI, U POBast 1abopaTopusl.

Mamemamuka: pelUICHUE CUCTEMBl YpaBHEHWW. TpPUTOHOMETPHUUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOpPBI M MX NPOEKIMM HA OCH KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 3yeMeHTApHBIX GyHKIUNA. [Ipu3Haku TOMOOHST TPEYTrOJIHLHUKOB,
ompeiesIeHUe IOIAIU TIOCKUX (GUryp u oobémMa Ted.

Bbuonocun: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeabHbIC
JNBIKEHUS B SKMBOM TMPUPOJE, SKOJOTUYECKHE PUCKH TpU MPOU3BOJICTBE
DIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEHM  Cpensbl,



yIbTPA3BYKOBasg JUArHOCTUKA B MEJWILHMHE, ONTUYECKUE SIBJICHUA B KUBOU
MIPUPOJIE.

Xumusa: cTpo€HHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAsI CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl OOpA30BaHUSA KPUCTALIUYECKOM PEMIETKUA, CHEKTPAIbHBIN
aHau3.

T'eocpaghua: wmarHuTHBIE MTOJIIOCA 3€MIIM, 3aJI6)KM  MAarHUTHBIX Py,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonozusa: TNPUMEHEHUE TOCTOSHHBIX MArHUTOB, AJIECKTPOMArHUTOB,
ANEKTPOABUTATENh SIKOOM, TeHEpaTop MEPEMEHHOI0 TOKA, MHAYKIMOHHAS IEYb,
JIMHUM JJIEKTPOIIEpeIay, 3JIEKTPOJABUTATEIb, Paap, PaauONPUEMHUK, TEIEBU30D,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,
MPOEKIIMOHHBIN amnmnapar, BOJIOKOHHAsI ONTHKA, COJIHEUHAsl OaTapes, CyTHUKOBBIE
MPUEMHUKHU, AJI€pHAS SHEPTETUKA U YKOJIOTHUYECKUE ACTIEKTHI €€ pa3BUTHA.

[INTAHAPYEMBIE PE3VIJIbTATBI OCBOEHHUS [TPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEIHEI'O OBHIIET'O OBPA3OBAHUAJIMUHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbBI

JInuHOCTHBIE Ppe3yJabTaTbl OCBOEHUsS YyueOHoro mnpenmera «Duzukar
JIOJKHBI OTPa’kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOICTBOBAThCS
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIIUEH JIMYHOCTHU, CHUCTEMOM IEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO 0O0IIeCTBa, PAaCHIUPEHHE >KHU3HEHHOTO
ONBITA M OMbBITA JIEITEILHOCTH B MPOILIECCE Peaau3ali OCHOBHBIX HAIpaBJICHUH
BOCHUTATEIILHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

IrPa’kIAHCKOT0 BOCTIMTAHMSA:

e c(opMUPOBAHHOCTh TpaXKIAHCKOW  TMO3HMIMH  OOy4YaroIIerocss  Kak
aKTUBHOTO M OTBETCTBEHHOT'O WICHA POCCHICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX T'YMAHUCTUYECKUX U
JIEMOKPAaTHUYECKHUX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JI€SITEIIBHOCTh B MHTEPECAX IPAXKIAHCKOTO
oOIecTBa, yd4YacTBOBaTh B CaMOYIIPaBICHUU B 00pa3oBaTEIbHOU
OpraHu3alluu;

e YMEHHME B3aUMOJICCTBOBATH C  COLMAIbHBIMHM  HHCTUTYTaMH B
COOTBETCTBHH C UX (PYHKIIUSIMHU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU M BOJIOHTEPCKOM JI€SITEIHHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:



e c(OpMUPOBAHHOCTb  POCCUHCKOMU rpaXKIaHCKON UJACHTUYHOCTH,
NaTpUOTU3MA;

e IIEHHOCTHOE OTHOILIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, TOCTHKEHHSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE.

JYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3TUYECKOTO MTOBEICHUS;

e CIIOCOOHOCTbH OIIEHMBATH CUTYAIlMIO U MPUHUMATh OCO3HAHHBIE pELICHUS,
OPUECHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHUE JMYHOI'O BKJIAJIa B IOCTPOCHUE YCTOMUMBOIO Oy IyILETO.

ICTETHYECKOr0 BOCIIUTAHUSA:

e DOCTETUYECKOE OTHOIIEHHWE K MHUpY, BKJIIOYas OCTETUKY HAYyYHOTO

TBOPYECTBA, MPUCYIIETO (PU3NYECKON HAYKE.
TPYAOBOT0 BOCIIUTAHMS:

e HHTEpEC K pa3nuyHbIM cepam npodecCuoHaNbHON JNESTEILHOCTH, B TOM
YHUCJI€ CBSI3aHHBIM C (U3UKOM M TEXHUKOM, YMEHHE COBepIIaTh
OCO3HAHHBIN BRIOOp Oyyiel npodeccuu U peain30BbIBaTH COOCTBEHHBIC
YKW3HEHHBIE TIJIaHbI;

e TOTOBHOCTb M CHOCOOHOCTH K OOpa30BaHUIO W CaMOOOPa30BAHUIO B
00nacTu GU3HMKHU Ha MPOTSIKEHUU BCEU KUZHHU.

IKOJIOTHYECKOTr0 BOCIIUTAHMS:

e Cc(hOPMUPOBAHHOCTH 3KOJIOIMYECKOM KYJIBTYPbl, OCO3HAHUE TII00aIbHOrO
XapakTepa 3KOJOTUYECKHUX MPOoOIeMm;

e TUIAHUPOBAHUWE M OCYUIECCTBICHHUE ICHCTBUM B OKPYXKAOUIEH Cpele Ha
OCHOBE 3HAHUS LIEJIEN YCTOMYMBOIO PA3BUTHS YEJIOBEUECTBA,

e pACIIMPEHHE OMNbITA AEATEIBHOCTH SKOJIOIMYECKOW HAINpaBIE€HHOCTH Ha
OCHOBE MUMEIOIINXCS 3HAaHUH 10 (PU3MKe.

HEHHOCTH HAYYHOT0 MO3HAHMS:

e c(hOpMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NIECKON HAYKH;

e OCO3HaHUE I[IEHHOCTHM HAYYHOH JEATEIIbHOCTH, TOTOBHOCTH B MpOLEecCe
U3y4eHUs: (PU3MKU OCYLIECTBISATh MPOEKTHYIO M HCCIEA0BATEIbCKYIO
NeATEeIbHOCTh MHANBUIYATIBLHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble Jiornuyeckue AeMcCTBUA:
e CaMOCTOSITEILHO  (OPMYJIUPOBATH U  aKTyaJu3UpoOBaTh MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;



OIPENENIATh 1eJU JCSITeIbHOCTH, 3a7aBaTh MapaMEeTpbl U KPUTCPUH HUX
JIOCTHOKCHUS,

BBISIBJIATh  3aKOHOMEPHOCTH U TPOTHUBOPEYHMS B PacCMaTPHUBACMBIX
(U3HYECKUX SIBIICHUSX;

pa3pabaThiBaTh IJIaH PEMICHUS MPOOJIEMBI ¢ YIETOM aHaTN3a UMEIONTUXCS
MaTepHAIbHBIX U HEMAaTEPHAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JICATCIILHOCTh, OIICHHBATh COOTBETCTBUE
pEe3yJIbTATOB IIEJISIM, OIICHUBATh PUCKH ITOCIICICTBUH JIeATEIHHOCTH;
KOOPJAMHHUPOBATh W  BBIMOJHATH pPabOTy B  YCIOBHSIX pPEallbHOTO,
BUPTYaJIBHOTO 1 KOMOMHHPOBAHHOT'O B3aHMMOJICHCTBHSI,

pa3BUBATh KPEATUBHOE MBIILICHHE TIPU PEIICHUN YKU3HEHHBIX MPOOJIEM.

Ba3oBble ucciiegoBarejbcKue 1eHCTBUSA:

BJIa/IETh HAYYHOH TEPMUHOJIOTHEH, KIFOUEBBIMH TOHATUSMU U METOJaMHU
(bu3nYecKoil HayKH;

BJIaJ€Th  HaBBIKAMU  Y4€OHO-MCCIENOBAaTENbCKOW M MPOEKTHOU
JESTEIIbHOCTH B 00JIaCTU (PU3UKHU, CIIOCOOHOCTBIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TIOMCKY METOJOB pElIeHus 3aJad  (hU3HUecKoro
COJIEpKaHUsl, MPUMEHEHHIO PAa3IMYHBIX METOI0B TTO3HAHMS,

BJIQ/IETh BUAAMH JCSITEILHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETALNU, TPEOOPa30BAHNIO U IPUMEHEHUIO B PA3JIMYHbBIX YUEOHBIX
CUTyallUsiX, B TOM YHUCJI€ NPU CO3/JaHUU Y4E€OHBIX MPOEKTOB B 00JIaCTU
bu3uKy;

BBISIBJISITH TIPUYUHHO-CJICICTBEHHBIE CBSI3M M aKTyaJW3WpOBaTh 3aaady,
BBIIBUTATh THUMOTE3y €€ peIIeHus, HaxOguTh apryMEHThl JiA
JIOKa3aTelIbCTBa CBOMX YTBEPIKICHUM, 3a/1aBaTh MapamMeTpbl U KPUTECPUU
peleHus;

aHAIIM3UPOBATh TOJYYCHHBIE B XOJA€ pEIICHUs 3aJayd Pe3yJbTaThl,
KPUTHUYECKH OILIEHUBATh UX JTIOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aayll B 00pa30BaTEIHHOU
JeSITEJIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (PU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH IPUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTh 3HAHMS MO0 (U3HKE B TMPAKTHYECKYIO 001acTh
KU3HECATEIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;
BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI ¥ PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pabora ¢ undpopmaunmeii:



BJIaJIeTh HAaBBIKAMH IOJy4eHUs MHPOpPMALUU (PU3UUYECKOTO COICpKAHUS
U3 MCTOYHUKOB Pa3HBIX TUIOB, CAMOCTOSTEIIBHO OCYILECTBIATH MOUCK,
aHaN3, CHCTEMATH3alMI0 M HHTEPIPETalui0 HH(GOPMAIMU Pa3IHIHBIX
BUJIOB U (DOPM TIpe/ICTaBIICHHUS;

OLIEHUBAThH JOCTOBEPHOCTH HH(OpMAIIHH;

UCTOJBb30BaTh CpPEACTBA HH(MOPMAIIMOHHBIX M  KOMMYHHKAIlMOHHBIX
TEXHOJIOTUH B  PEUICHUMH KOTHUTHBHBIX, KOMMYHHMKATUBHBIX U
OpPraHM3alMOHHBIX 3a/ad C COONIOJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, THUTHUEHBI, PECypcocOepeKeHUsl, MPaBOBBIX U
THYECKUX HOPM, HOpM HH(OPMALIMOHHOW O€30MacHOCTH;

CO3/1aBaTh TEKCThI (PU3NYECKOTO COACPIKAHUS B Pa3IMUHBIX (popmartax c
y4€TOM Ha3Ha4deHHs HH(OpMAIMK ¥ LENEeBOM ayIuTOpuu, BBIOUpas
ONTUMAIBHYIO (POPMY TIPEICTABICHUS U BU3YyATH3AIIH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme IleﬁCTBI/ISIZ

OCYILIECTBIATh OOILEHWE Ha YpokKaXx (HU3MKM U BO BHE-YpOUHOMH
NEATEIIbHOCTH;

pacrno3HaBaTh MPEINOCHUIKM KOH(MDIMKTHBIX CHUTyallMii W cMsr4arhb
KOH(DJIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM
SA3BIKOBBIX CPE/ICTB;

IIOHUMATb W MCIOJIB30BAaThb  IPpEUMYyLIECTBA  KOMAHIHOM U
WHIUBUYAIbHON paOOThI;

BBIOMPATh TEMATUKY MU METOAbl COBMECTHBIX JIEUCTBUM € YYETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJUIEKTUBA;

IIPUHAMATh 1E€JIM COBMECTHOM JEATEIBbHOCTH, OPraHU30BbIBATH U
KOOPAMHUPOBATh JEUCTBUA 110 €€ JOCTH)KEHHUIO: COCTABJIATH ILIAH
NENUCTBUMN, paclpeiesisiTh POJIM C YYETOM MHEHUN YUaCTHUKOB, 00CYKIaTh
pe3yNbTaThl COBMECTHOM pabOThI;

OLICHUBATh Ka4e€CTBO CBOETO BKJIAJAa U KAXKIOI0 y4acTHHUKA KOMaHAbl B
oOIIMii pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

[pe/ularatb HOBBIE IIPOEKTHI, OLICHWUBATH HJEU C IIO3ULUU HOBU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIJISITh TMO3UTHBHOE CTPATETMYECKOE ITOBEICHHE B PA3IUYHBIX
CUTyallUsiX,  MOpPOSBISATH  TBOPYECTBO M BOOOpa)xkeHHe,  ObITh
VHULMATUBHBIM.

PeryasiTuBHbIE YyHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusamnus:



CaMOCTOATEJIBHO ~ OCYILIECTBIIATh  ITO3HABATENIBHYIO  JCSATENBHOCTH B
obnact (U3MKK M aCTPOHOMMHM, BBISBIATH MPOOJEMBI, CTaBUTh U
(dopMyIupoBaTh COOCTBEHHBIE 33/1aUH;

CaMOCTOATENIBHO COCTABJIATH IUIAH PELIEHUS! PACUETHBIX M KaYECTBEHHBIX
3a/lay, IUIaH BBINOJHEHUs MPAaKTUYECKOH padOThl ¢ YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MIPENIIOUTEHUM;

JaBaTh OLICHKY HOBBIM CUTYaLlUsM;

paclMpATh paMKUM  y4yeOHOro NpeIMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTth OCO3HAaHHBIA BBHIOOp, apryMEeHTHPOBAaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBAaTh (POPMUPOBAHUIO U MPOSBICHUIO 3PYAHUIIMU B 00JacCTH
(U3UKK, TOCTOSHHO MOBBIIIATH CBOM 00Opa30BaTENbHBIA U KYJbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JIaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBHI B JICSTECIILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISM;

BJIQJICTh HABBIKAMM IIO3HABATEJIILHOM pediiekcuu Kak OCO3HAHUS
COBEPIIAEMBIX JECHCTBUM U MBICIUTEIIBHBIX MPOLECCOB, UX PE3YJILTATOB U
OCHOBAHUI;

UCIIOJB30BaTh MNPUEMBI pedIIeKCUU Il OLEHKU CUTyallud, BhIOOpa
BEPHOTO PELICHUS;

YMETh OILICHUBATh PUCKA U CBOEBPEMEHHO MPUHUMATh PEUICHUS MO HX
CHIDKCHHUIO;

MIPUHUMATh MOTHBBI M ApPryMEHTBl JIPYTrHX MpPH aHAJIW3€ pPE3yJbTaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0s, TOHUMAasi CBOM HEJOCTATKU U JOCTOMHCTBA,

MPUHMMATh MOTHBBI M ApPryMEHTBI JIPYTrHX MpPH AaHAJIW3€ pPE3yJIbTaTOB
JICATEIILHOCTH;

MIPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIUOKH.

B mporecce AOCTMXEHUS JIMYHOCTHBIX PE3YJbTATOB OCBOCHUS MPOTPAMMBI TIO
busuke s ypoOBHA CpeaHero ooOmero oOpa3oBaHUd Yy O0O0y4aroluxcs

COBEPIICHCTBYETCS OMOIMOHATbHBIH UHTEIUICKT, MIPEITOJIAT A0 TITHIA
c(hOpPMHPOBAHHOCTH:
e CAaMOCO3HaHWS,  BKIIOYAMOIIETO  CIOCOOHOCTh  TIOHUMATh  CBOE

HMOIIMOHAJILHOE COCTOSTHUE, BUIETh HANPABICHUS PA3BUTHUSI COOCTBEHHOM
AMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B cE0€;



CaMOpETyJIMPOBaHUs, BKIKOYAIOLIEr0 CAMOKOHTPOJIb, YMEHUE NIPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IOBEJICHUE, CIOCOOHOCTh aAalTHPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKJIIOYAIOIIEH CTPEMIICHUE K JOCTHKEHUIO LN
U yCIIEXy, ONITUMH3M, UHUI[UAaTUBHOCTb, YMEHHE JEHCTBOBATH, UCXOIS U3
CBOMX BO3MOKHOCTEM;

AMIIATUH, BKJIIOYAIOMIEH CIIOCOOHOCTh MOHMMATh 3AMOIMOHAIBHOE
COCTOSIHUE JApPYIMX, YYWTHIBaTh €ro IpH OCYIIECTBICHHH OOIIECHHUS,
CIIOCOOHOCTH K COYYBCTBHIO M COTIEPEKUBAHUIO;

COLIMAJbHBIX HABBIKOB, BKIIIOYAIOIIUX CIOCOOHOCTh  BBICTPauWBAThH
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspeniatb KOH(MIUKTHI.

[NPEIAMETHBIE PE3VYJIbTATEI

K xoniy oOyuenuss B I0 knacce npeaMeTHbIC pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JOJIKHBI OTPaXKkaTh CHOPMUPOBAHHOCTH Y OOYYAIOIIUXCSI YMEHUM:

NOHUMATh pPOJb (U3MKK B  DKOHOMHUYECKOW, TEXHOJOTHYECKOM,
HKOJIOTUYECKOM, COLMANbHOM U OSTUYECKOW cdepax AeATeIbHOCTH
4eJI0BeKa, POJib U MECTO (PM3UKH B COBPEMEHHOM HAay4YHOH KapTHHE MUPA,
3HAUEHHUE OINUCATEIbHON, CHUCTEMATU3UPYIOUIEH, OOBSICHUTEIBHOW H
MPOTHOCTUYECKON  (QYHKIUMNA  (PU3MYECKOH TEOpUM —  MEXaHUKH,
MOJIEKYJISIPHOM (PU3UKK U TEPMOJMHAMUKHU, POJib (DPU3HUECKON TEOpUH B
dbopMHUpOBaHUU MIPEACTABICHUHN O (PU3UUIECKON KapTHHE MHPA;

paznuyaTh YCJIOBHS NPUMEHUMOCTH Mofeled (U3UYECKUX Tel U
NpOLIECCOB (SIBJICHMM): WHEpLHUAIbHAs CHCTEMa OTCYETa, aOCOIIOTHO
TBEpJOE TEJO, MaTepuajibHasg TOYKa, PaBHOYCKOPEHHOE JBUKEHUE,
CBOOOJHOE TmMajeHue, aOCONIOTHO ympyras aedopmarius, abCOIIOTHO
ynpyroe 1 a0COJIFOTHO HEYIPYroe CTOJIKHOBEHHUS, MOJIEIH Ta3a, KUIAKOCTU
U TBEPAOTrO (KPUCTAJUIMYECKOIO0) Tea, UACAIbHBIN Ta3, TOYCUHBIN 3apsl,
OJIHOPOJTHOE 3JIEKTPUUECKOE MOJIE;

paznuyaTth yclIOBUS (TPaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, MOHMMATh BCEOOIIMH XapakTep (pyHAaMEHTaJbHBIX 3aKOHOB U
OTrpaHUYEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE TMPOLECCHl U  SBJICHUS,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBIKEHUS, (POpMYJbl KHHEMATHKH PaBHOYCKOPEHHOIO
JBUKEHUsI, TpeoOpazoBanus ['amwiies 1Jis CKOPOCTH U TEpeMelIeHHs,



3akoHbl HplOTOHa, TmpuHOMO  OTHOCUTENbHOCTH [amwies, 3akoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHHUS UMITYJIbCA U MEXAHUYECKOU
OHEPIUHU, CBSI3b Pa0OTHl CUJIBI C M3MEHEHHEM MEXAHHYECKON 3HEpruu,
YCIIOBHUSI pPAaBHOBECUS TBEPAOrO Tela), MPU OSTOM  HUCHOJIb30BATh
MaTeMaTH4YECKOe BBIPAKEHNUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
NPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB: IIpeoOpa3zoBanuii ["anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXaHWYECKON IHEPTHUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAIIM3UPOBATh U OOBACHATH TEIUIOBBIE MPOIIECCHI U SIBICHUSA, UCTIONIb3Ys
ocHOoBHBbIe monoxeHus: MKT u 3aKkoHBI MONEKYJISpHON (U3HKK U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHUSI HWJCAIBHOTO Ta3a CO CpeaHen
KMHETUYECKOW SHEpPruer TEIUIOBOTO JBHXKEHUS W KOHIICHTPALIMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATYphl BEIIECTBA CO CPEIHEW KHHETHYECKOU
DHEPIrUEN TEMIOBOTO JABWKECHHS €T0 YaCTHUL, CBA3b JABJICHUS UACATBHOTO
razda ¢ KOHUEHTpaLMEW MOJIEKYJ M €ro TEeMIIEpaTypou, YypaBHEHUE
MenneneeBa—KnaneilpoHa, nepBbli 3aKOH TEPMOJAUHAMUKH, 3aKOH
COXPAaHEHUSl PHEPTrUM B TEIUIOBBIX MpoOILeccax), MPU ATOM HCIOJIb30BaTh
MaTeMaTH4YECKOE BBIPAKEHNE 3aKOHOB, YKa3bIBaTh YCIIOBUSA
IIPUMEHUMOCTH ypaBHeHUA MenaeneeBa—KiraneipoHa,

aHAJIM3UPOBaTh U OOBACHATH HJIEKTPUUYECKHE SIBICHHUS, HUCIHOJb3Ys
OCHOBHBIC ITOJIOXKEHUS M 3aKOHBI 3JIEKTPOJWHAMHKHU (3aKOH COXPaHEHHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJIA, NPUHLHUII CYNEPHO3ULIMHU DIEKTPUUYECKUX
IOJIEN, IPU DTOM YyKa3blBas YCJIOBHsS NPUMEHHMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH Ba)KHBIE COOTHOILIEHUsS: 3aKOHbl OMa Ui ydacTka
Henu W JUId 3aMKHYTOM JJIEKTpUYECKOW uenu, 3akoH Jlxoymsa—Jlenua,
npasuia Kupxroda, 3akonsl @apazes g 31€KTPoIu3a);

ONMKCHIBATH (PU3NYECKUE MPOLIECCHl U SIBICHUS, HMCIOJb3YysS BEITUYUHBI:
IIEpEMEILICHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIa U CUCTEMBI TEJ, CUIIA,
MOMEHT CWJIbI, JaBJEHWE, IIOTEHUWAJIbHAs DJHEPrus, KHUHETUYECKas
SHEprusi, MeXaHU4ecKas dHeprus, paboTa CUibl, LIEHTPOCTPEMHUTEIHHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIa YIOPYTOCTH, CHJIa TPEHHWs, MOIIHOCT,
DHEPrusl B3aUMOJACUCTBUS Tena ¢ 3eMiIEd BOMM3U €€ TMOBEPXHOCTH,
3HEeprusi ynpyrod nedopmanuyd NPYKUHBI, KOJMYECTBO TEIUIOTHI,
abcoyIoTHAsI TeMIieparypa Tena, paboTa B TepMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa HACaJIbHOIO rasa,
OTHOCHUTEIIbHAsA BJIAXHOCTh Bo3ayxa, KIIJI wuaeanbHOro TEMIoOBOro
JBUTATEIISA; AIEKTPUUECKOE T0JIE, HAIPSIKEHHOCTD 3JIEKTPUYECKOTO TOJI,
HaIpsHDKEHHOCTh TOJIST TOYEYHOTO 3apsiia WM 3apsDKEHHOTo Iapa B



BAKYYME W B JUIJEKTPUKE, MMOTECHIHAI 3JIEKTPOCTATUYECKOrO MOJIs,
pPa3HOCTh  MOTEHIMAJOB, JJEKTPOABIKYLIAs CUJa, CWiIa  TOKa,
HalpssKeHUE, MOIIHOCTh TOKa, OJJEKTpUYEcKas €EMKOCTh IIJIOCKOIO
KOHJICHCATOpa, COMPOTHUBIICHUE yYacTKa IEMH C MOCIEIOBATEIbHBIM U
napajuielIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHUSI AIEKTPUUECKOTO MO
KOH/JICHCATOpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SIBIICHUMA:
MEXaHMUYECKOE JIBUKEHHE, TEIJIOBOE JBMIKCHHE YacTHUI[ BEIIECTBA,
TEIUIOBOE paBHOBEcHE, OPOYHOBCKOE NBIKEHHUE, AU(Py3us, ucrnapeHue,
KUIICHUE W KOHJICHCAIINS, TIJIaBJICHUE U KPUCTAILTU3AIsl, HAPABICHHOCTh
TEIUIONEpeAauy, JIEKTPpU3alrs TeJl, SKBUIIOTCHIIMAIBHOCTh IOBEPXHOCTU
3apsHKEHHOTO MTPOBOAHUKA;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEIMUUHBI OT
JIpyrol C  HUCIOJB30BAaHUEM  TMPSMBIX  HU3MEPEHUM, TpU  ITOM
KOHCTPYUPOBATh YCTAHOBKY, (UKCHUPOBATH pE3YyJIbTaThl MOJTYYCHHOU
3aBUCUMOCTH (DU3UYECKUX BEJIUYMH B BHJAE TpaduKOB C Yy4ETOM
a0COJIIOTHBIX MOTPEIIHOCTEN U3MEPEHUM, JIeaTh BHIBOBI 110 PE3yJIbTaTaM
UCCIICIOBAHUS;

MPOBOJAUTh KOCBEHHBIE H3MEpEHUs] (U3UYECKUX BEIUYUH, IMPU STOM
BBIOMpPATh ONTHUMAJIbHBIA METOJI U3MEPEHUs, OLIEHUBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUN;
MPOBOJAUTH OMBITHI MO MPOBEPKE MPEAJIOKEHHON TUIMOTE3bI: MJIaHUPOBATH
AKCIEPUMEHT, COOUPATh AKCIEPUMEHTAIBLHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJIyYEHHbIC PEe3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyce MPeAJIOKEHHOU
TUIIOTE3BI;

coOJII01aTh TIpaBuiIa 0€30MaCHOTO TPy/Ja MPH MPOBEACHUU MCCIICIOBAHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKyMa U  Y4eOHO-
HCCIICIOBATENIBCKOM M TPOEKTHOM JIESITEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTETLHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHMUS;

pemiaTth pacy€THBIE 3aJjadd C SBHO 3aJaHHOW W HESBHO 3aJaHHOM
bu3nUecKoil MOJENbI0: Ha OCHOBAaHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (Qu3MUECKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
NPUMEHITh  (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHM M  IOCTYJIAThl
bU3MYeCKUX TEOpUN TPHU UCIHOJIB30BAaHUM MATEMAaTHUYECKUX METOJ/IOB
pelieHus 3a/1a4, NPOBOJUTh Pacu€Thl HA OCHOBAaHWU UMEIOIINXCS JAHHBIX,
aHaJM3UPOBAaTh PE3yJIbTaThl U KOPPEKTUPOBATh METOAbI pPEIICHUsS ¢
y4ETOM MOJIYYEHHBIX PE3yJIbTaTOB;

pelarth Ka4yeCcTBEHHBIC 3ajayu, TpeOyrolrue NPUMEHEHHUS 3HAaHUN U3
pPa3HBIX pa3JenoB Kypca PU3MKH, a TAKKE UHTETPAIUN 3HAHUN U3 IPYTUX



MPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJA: BBICTPAMBATh JIOTHUECKYIO
LEMOYKY PacCyXJIEHUI ¢ OOPOI Ha U3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3HYECKUe SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS A OOBSICHEHUS OCHOBHBIX
IPUHIMIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPONCTB
U TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH TMPUMEPHI BKJIAJA POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-
(U3UKOB B pa3BUTUE HAyKH, B OOBSCHEHHUE IPOIECCOB OKPYkKAIOLIEIO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHAJIM3UPOBAaTh U OLIEHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOJICTBEHHON
NESATEIbHOCTH 4YeJIOBEKa, CBA3AHHOM € (PU3NYECKHUMH MpOIEeccaMu, C
MO3ULIMNA SKOJIOTUYECKON O€30MTaCHOCTH, MPEACTABICHUHN O palliOHATHLHOM
IPUPOAOIIOIb30BAHUN, @ TAKXKE PasyMHOM HCIOIb30BAHUU JOCTHXKEHHM
HAYKH M TEXHOJOTHM JUIsi JAJBHEHIIETO Pa3BUTUS YEJIIOBEYECKOTO
00I11eCTBA;

MPUMEHSTh pa3iuyHble CrocoObl paboThl ¢ MHGOpManKe (U3NIECKOTO
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TE€XHOJIOTHI, MPU 3TOM HCIOJb30BaTh COBPEMEHHbIE MH(OPMALIMOHHbIE
TEXHOJIOTUH JUIsI TOMCKA, NEpepadOTKM M MpeAbsIBICHUS Y4YEOHOU U
HAyYHO-TIOMYJISIPHOM MH(GOPMAIUH, CTPYKTYPUPOBAHUSI M UHTEPIPETALIMH
uHpOpMallMK, MOJYYEHHOM U3 pa3IM4HbIX HCTOYHUKOB, KPUTHUECKU
aHANM3UPOBaTh  MOJYy4aeMyl0 MH(MOpPMAUI0O M  OLCHMBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

MPOSIBIISIT OpraHu3alMOHHBIC u NO3HaBaTeNIbHbIE YMEHHUS
CaMOCTOSITENILHOTO ~ MPHOOPETEeHUsT HOBBIX 3HAHUHW B Ipolecce
BBITIOJIHEHUS IPOEKTHBIX U y4eOHO-UCCIEI0BATEIbCKUX PAOOT;

paboTaTh B TpyHIe C HCIOJIHEHUEM PAa3IMYHbIX COLMAIBHBIX PpOJEH,
IUTAHUPOBATh pabOTy TPYMIIbI, PAllMOHAJIBHO paclpeAesiTh AeITeIbHOCTD
B HECTaHJAPTHBIX CUTYallUsIX, aJ€KBAaTHO OIICHWBATH BKJIAJ KaXKIOTO W3
YYaCTHUKOB TPYIIIbI B pELICHHE pacCMaTPpUBAEMOM MTPOOIEMBI;

MPOSIBJISITH MOTUBALIMIO K Oyaymieil nmpodecCuoHanbHOU AESITENbHOCTH IO
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO POdUIIS.

K xonmy oOyuenuss B Il knacce mnpeaMeTHbIC pPe3ysbTaThl Ha YIIIYyOJIEHHOM
YPOBHE JOJKHBI OTpakaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

MOHUMATh POJIb  (PUBUKA B  AKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COIMAJIBHON M 3TUYECKON cdepax AesTEIHbHOCTA YEJIOBEKa, POJIb U MECTO
GbU3MKKM B COBPEMEHHON HAy4YHOW KapTHHE MHpA, POJb aCTPOHOMHUU B
MPAKTUYECKOM  JIESITEIbHOCTH YEJOBEKAa W JAJIIbHEWIIEM Hay4yHO-



TEXHUYECKOM Pa3BUTHH, 3HAUCHHUE OINHUCATEIbHOW, CUCTEMATU3UPYIOLIEH,
OOBSICHUTEILHON W TPOTHOCTUYECKOW (GyHKIMH (U3UIECKOW TEOpUU —
ANEKTPOANHAMUKY, CHEUUAIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
¢busuky, ponp (usHuecKor Teopuu B (HOPMUPOBAHUU MPEICTABICHUI O
buznyeckoil kapTuHEe MUpPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 00IIEM
pALly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPO/IE;
paznuyaTh YCJIOBUSL TPUMEHUMOCTH MoOJened (Quanyeckux Ten u
IPOLIECCOB  (SIBJICHMI): OIHOPOJHOE DJIIEKTPUYECKOE M OJIHOPOJHOE
MarHUTHOE MOJIA, TApPMOHUYECKUE KOJIeOaHNsI, MAaTEMAaTUYECKUN MasITHUK,
UJCAIbHBIA TMPYKUHHBIA MAasATHHK, TAPMOHUYECKUE BOJHBI, WJCATbHBIN
KoJieOaTeNbHbIN KOHTYp, TOHKAS JIMH3a, MOJIeNIeld aTOMa, aTOMHOTO fJipa U
KBAHTOBOW MOJIETIN CBETA;

paznuyarth yclOBUA (TpaHULbl, O0JACTH) MPUMEHUMOCTH (HUIUYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHbIX 3aKOHOB U
OTrpaHUYEHHOCTD MCITOJIb30BAaHUS YaCTHBIX 3aKOHOB;

aHaAJIM3UPOBaTh U OOBSACHATH 3JEKTPOMArHUTHBIE MPOLECCHl U SIBICHUS,
UCIIOJIb3Ysl OCHOBHBIC IIOJIOKEHUS M 3aKOHBl JJIEKTPOAUHAMUKH MU
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
AIEKTPUYECKOTO 3apana, cuina Awmmnepa, cwia JlopeHua, 3akoH
NIEKTPOMAarHUTHOM  MHAYKUMHM, npaBwio JleHma, cBsa3p  JD/IC
CaMOMHAYKIIMM B DJJIEMEHTE J3JIEKTPUYECKOM LENU CO CKOPOCTBIO
U3MEHEHUs  CWJIbl  TOKa,  IOCTYJaTbl  CHEUUAIbHOM  TEOpUH
OTHOCHUTEJIbHOCTU DUHINTEIHA);

aHAIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, UCIOb3YS
MOJIOKEHUSI ~ KBaHTOBOW  (u3uku  (ypaBHEHHWE  ODUWHINTEHHA  JIs
dbotodrpdexra, mepBpIi W BTOpPOM ToOCTydarel bopa, mOpUHIMI
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsAI0BOTO U MAacCOBOTO YMCEN U DHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH
pazoaKTUBHOTO pacnaja);

ONHUCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHUS, HCIONb3Yys BEITUYMHBI:
HaIPSHKEHHOCTD JIEKTPUYECKOTO IOJISA, MOTEHIMAN 3JIEKTPOCTATHYECKOTO
NOJIS, Pa3HOCTh MOTEHLUUANOB, AJIEKTPOJABIKYINAS CHJIA, WHIYKIIHS
MarHUTHOTO TOJISl, MAarHUTHBIA MOTOK, cuja AMmepa, UHAYKTHUBHOCTD,
NEKTPOJABIKYILAS CHJIAa CAMOMHIYKLHH, 3HEPrus MarHUTHOTO ITOJIS
IPOBOJHUKA C TOKOM, PEISITUBHCTCKUN HWMITYJIbC, IOJIHAs BSHEPIHUs,
DHEPrus TOKOs CBOOOJHOM 4YAaCTUIbI, PHEPrus M HUMIYJIbC (POTOHA,
MacCOBOE YMCIIO U 3apsil A1ipa, SHEPT Ul CBS3H sIIpa;

OOBSACHATb  OCOOEHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUIA:
AJIEKTPOMArHUTHas! MHAYKLHMS, CAMOMHIYKIUS, PE30HAHC, MHTEpPEpEeHLIUs



BOJIH, Judpakuus, JTUCNEpPCHsi, T[OJHOE BHYTPEHHEE OTpakKeHHE,
dbortoanekTpudeckuii 3¢dext (dbororddexrt), ampda- u Oera-pacnaabl
aqep, raMMa-uslydeHue sjep, (u3nyeckue MPUHIUIBI CHIEKTPaTbHOTO
aHanu3a u paboThI Ja3epa;

ONpENENATh HAMPABICHUE HMHAYKIMM MAarHUTHOTO TMOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMmIiepa u cuiibl JIopeHiia;

CTPOUTH U300pakeHUE, CO3/JaBaeMOe IJIOCKUM 3€pKajioM, TOHKOM JIMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKHU;

IPUMEHATH OCHOBOINOJATAIONINE ACTPOHOMUYECKUE MOHATUSA, TEOPHH U
3aKOHBI JJI1 aHalu3a ¢ OOBSCHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOMSIIUX B 3BE37aX, B 3BE3NHBIX CUCTEMaX, B MEXIaIaKTUYECKOU
cpelie; IBUKEHUs HeOeCHBIX TeJ, BOJIOLNHU 3BE3N U Beenennoii;
IPOBOJUTh HCCIIEIOBAHUE 3aBUCHUMOCTEH (PU3UYECKHX BEJIMYHUH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUM, TMpPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaThl MOJYYECHHOM 3aBUCHMOCTH
buznueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOTPEIIHOCTEd  M3MEpPEHMM, [JIeJlaThb  BBIBOABI IO  PE3yJibTaTaM
UCCJIEI0BAHNUS;

MPOBOJAUTh KOCBEHHBIE H3MEpPEHUs] (U3UYECKUX BEIUYUH, IPU STOM
BBIOMpPATh ONTHUMAJIbHBIA METOJI U3MEPEHUs, OLIEHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
MPOBOAUTH OMBITHI MO MPOBEPKE MPEJIOKEHHON TUIIOTE3bI: TIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIIOTE3BI;

OIMKMCHIBATH METOIbI MOTYUYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJiro1aTh paBujia OE30MaCHOTO TpyJa MPU MPOBEACHUN UCCIEI0BaHUN
B paMKax y4eOHOro OJKCIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
HCCIIEIOBATENbCKOMI M TPOEKTHOW JEATEIbBHOCTH C UCIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00PaTOPHOTO 000PYAOBAHUS;

pelaTth pacy€THBIE 3aJjadd C SBHO 3aJJAHHOW W HESBHO 3aJlaHHOM
(Gu3MUecKoil MOJEeIbl0: Ha OCHOBAaHWM aHalM3a YCJOBUS BBIOMPATH
bu3nueckue MoJei, OTBEYarolue TpeOOBaHUSM 3a]ayM, MPUMEHSThH
bopMyIIBl, 3aKOHBI, 3aKOHOMEPHOCTU M TOCTYJNATHl (DU3UYECKUX TEOPU
Opy  HUCIOJB30BAHUM MaTeMaTHYECKUX METOJOB pEIICHUS 3ajad,
MPOBOJAUTH PAcUEThl HA OCHOBAHUHM MUMEIOIIMXCS JaHHBIX, aHAIU3UPOBATH
pe3yJbTaThl U KOPPEKTUPOBATH METOJBI PEIIECHUS C YUETOM MOJYYEHHBIX
pe3yIabTaTOB;



pemaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue MPUMEHEHUs 3HAHUN U3
Pa3HbIX pa3leyoB Kypca (PU3MUKH, a TAKKE UHTErpallii 3HAHUN U3 IPYTUX
MPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI C ONOPOil HA U3yUYEHHbBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3HYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS JJIA OOBSICHEHUS OCHOBHBIX
NPUHITUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLIECCOB;

NPUBOJNTHh TPUMEPHI BKJIAJAa POCCUMCKUX H 3apyOCKHBIX YIECHBIX-
($U3MKOB B pa3BUTHE HAYKH, B OOBIACHEHHE MPOIECCOB OKPY>KAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUSL OBITOBON M MIPOU3BOICTBEHHON
NESATEIbHOCTH 4YEJIOBEKa, CBA3AHHOM C (PU3MYECKMMHU NPOLECCaMHU, C
MO3UIINHI AKOJOTHUUECKON O€30MacHOCTH, MPEICTABICHUN O palliOHaIbHOM
MIPUPOJIONIOIB30BAHUY, & TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTHKEHUMN
HAyKM M TEXHOJIOTMH JUIsl JalbHEHIIEro pa3BUTHS YEJIOBEUYECKOTO
00I11eCTBA;

NPUMEHATh Pa3IudHble COcOoObl paboThl ¢ MHPOPMALMEH (PU3HUECKOrO
COJIEp)KaHUSI C MCIOJb30BAHHEM COBPEMEHHBIX HH(POPMALIMOHHBIX
TEXHOJIOTUM, TIPU 3TOM HCIOJb30BaTh COBPEMEHHbIE MH(GOPMAIIMOHHbIE
TEXHOJIOTUM JUIsI TIOMCKA, TEpPepadOTKM U TMpeAbsIBICHUS Y4YeOHOU U
HAay4YHO-TIOMYJISIPHON MHGOPMAIIUU, CTPYKTYPUPOBAHUS U UHTEPIPETAIIUU
uH(poOpMaIUKU, MOIYYEHHOM U3 Pa3IMYHbIX HCTOYHHMKOB, KPUTUYECKH
aHANM3UpOBaTh  MOJy4aeMyl0  UWH(GOpMAUI0O U  OLICHMBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJM3a UICTOYHUKA MHPOPMAIINU;

POSIBIISITH OpraHu3aluOHHbIE U N03HABATEJIbHbIE yMEHUs
CaMOCTOATENILHOTO ~ NPHOOPETeHHs] HOBBIX 3HAHUW B Ipolecce
BBITIOJIHEHUS IPOEKTHBIX U y4eOHO-MCCIIEI0BATEIHCKUX PAbOT;

paboTaTh B TpPyNIE C HCIOJIHCHUEM PAa3IMYHbIX COIMAIBHBIX POJEH,
IJIAHUPOBATH PA0OTy TPYIIIBI, PAIIMOHATIBLHO PACIPENEIATh AESTEIHLHOCTD
B HECTAaHJAPTHBIX CUTYyalMsIX, aJ€KBaTHO OLEHUBATH BKJAJ] KaXXJ0ro U3
YYaCTHUKOB TPYMIIbI B pEHIEHUE pacCMAaTPUBAEMON TPOOIIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyayiien npohecCHOHATbHON AESITETbHOCTH 10
CIEIHUAIBHOCTIM (hPU3UKO-TEXHUYECKOTO TIPOQUIIS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrposbnble IIpakTHyeckue
n/n NMPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
Pa3znen 1. HAYYHBIA METO/I IIO3HAHUSI TPUPO/IbI
bu6mmoreka [IOK
https://m.edsoo.ru/7{41bf72
1.1 Hayunslii MeTOZ MO3HAHUS TPUPOIBI 6 ®dusmka - 10 knacc -
Poccuitckas 3n1eKTpoHHasn
wkona (resh.edu.ru)
Hroro no pazneny 6
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
https://m.edsoo.ru/7141bf72
2.1 Kunematuka 10 3 ®du3smka - 10 knacc -
Poccuitckas 3n1eKTpoHHasn
wkosa (resh.edu.ru)
bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72
2.2 Jnnamuka 10 1 3 ®usmka - 10 knacc -
Poccuitckas 3N1eKTpoHHasn
wkosa (resh.edu.ru)
bu6mmoreka [JOK
2.3 CraTtuka TBEpIOrO TENA 5 2 https://m.edsoo.ru/7{41b{72

dusmkKa - 10 Kaacc -



https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/28/10/

2.4

3aKOHEI COXpPaHCHUA B MCXAaHUKEC

Hroro no pasaciny

10

35

Poccuinckas anekTpoHHas

wkona (resh.edu.ru)

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
Pu3snka - 10 Knacc -

Poccuinckan 3/1eKTPOHHasn

wkona (resh.edu.ru)

Paznes 3. MOJIEKYJISAIPHASA ®U3UKA U TEPMOJANHAMUKA

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPUH 15 ®usnka - 10 Kknacc -
Poccuiickan 3neKTpoHHan
wkona (resh.edu.ru)
bu6mmoreka [JOK
https://m.edsoo.ru/7{41bf72

3.2 Tepmoannamuka. TermioBble MallIMHbI 20 ®du3wka - 10 knacc -
Poccuiickan 3neKTpoHHan
wkona (resh.edu.ru)
bu6mmoreka [JOK

ArperatHble cOCTOSIHUS BenlecTBa. Da3zoBbie hlips... m.edsoo.ru 7 [bE72

3.3 P B ' 14 Pun3amka - 10 knacc -

MepPeXO/Ibl o
Poccuiickan aneKTpoHHan
wkona (resh.edu.ru)
Uroro no pazgeny 49
Paznen 4. JIEKTPOINHAMUKA
bubnnorexka [HOK
4.1 DIIEKTPUYECKOE T0JIe 24 nomorexa Il

https://m.edsoo.ru/7f41bf72
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dusmkKa - 10 Kaacc -

Poccuinckan 3/1eKTPOHHasn

wkona (resh.edu.ru)

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

4.2 [TocTOAHHBIN NEKTPUUECKUN TOK 24 1 6 ®u3wka - 10 knacc -
Poccuiickasn 31eKTpoHHan
wkona (resh.edu.ru)
bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

43 Toku B pa3uyHbIX Cpeaax 6 2 ®du3swka - 10 knacc -
Poccuiickada aneKTpoHHaA
wkona (resh.edu.ru)

Hroro no pazgeny 54

Pa3nen 5. DUSHUECKHUM TPAKTUKYM
bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72

5.1 Pu3nuecKuil IPaKTUKYM 16 16 ®dun3mka - 10 knacc -
Poccuiickada aneKTpoHHaA
wkona (resh.edu.ru)

Uroro no pazgeny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 7 55
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11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM
Ne n/m
NMPorpamMmbl

Paznea 1. JIEKTPOJAUHAMUKA

KoanuecTBo 4acoB

Bcero
padoThI

KoHnTpoJbHbIe

IpakTnyeckue
padoThI

JJIeKTPOHHbIE
(undposbie)
oOpa3oBaTejibHbIE

pecypchl

1.1 MaruurtHoe noJe

1.2 DONeKTpOMarHUTHAs UHIYKIHS

Hroro no paszneny

14

13 1

27

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97¢
Pusnka - 11 Knacc -

Poccuinckas aneKTpoHHas

wkona (resh.edu.ru)

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢c
Pusnka - 11 Knacc -

Poccuiickan 3neKTPOHHas

wkona (resh.edu.ru)

Paznen 2. KOJIEBAHUSA U1 BOJTHbBI

2.1 Mexannueckue KoneOaHus

2.2 DJEeKTpOMarHUTHBIE KOJIeOaHUs

10

15 1

bu6mmoreka [JOK
https://m.edsoo.ru/7f41¢c97¢
Pusnka - 11 Knacc -

Poccuiickan 31eKTPOHHas

wkona (resh.edu.ru)

bu6mmoreka [JOK
https://m.edsoo.ru/7f41¢97¢
dusmkKa - 11 Knacc -

Poccuiickan 31eKTpPOHHas

wkona (resh.edu.ru)
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23

24

Mexanndeckue u SJICKTPOMArHuTHBIC
BOJIHBI

Onruka

Hroro no pasaciny

10

25

60

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97¢
Pu3nka - 11 Knacc -

Poccuinckas aneKkTpoHHas

wkona (resh.edu.ru)

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢
Pusnka - 11 Knacc -

Poccuiickan 31eKTPOHHas

wkona (resh.edu.ru)

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢c

3.1 OcnoBel CTO 5 ®dusmka - 11 knacc -
Poccuitckas 31eKTpoHHasn
wkona (resh.edu.ru)

Hroro no paszneny 5

Paznen 4. KBAHTOBASI ®DU3UKA
bu6mmoreka [JOK
https://m.edsoo.ru/7f41¢97¢

4.1 KopnyckynsipHO-BOIHOBOH Ayann3m 15 ®usmnka - 11 knacc -
Poccuitckas 3n1eKTpoHHasn
wkona (resh.edu.ru)
bu6mmorexa [IOK
https://m.edsoo.ru/7f41¢97

4.2 ®du3uka aroMa 5 DS:/HILECS00.TU. e

dusmkKa - 11 Knacc -

Poccuinckan 31eKTPOHHasn
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wkona (resh.edu.ru)

duznka aTOMHOTO AAapa 1 3JIEMCHTaPHBIX

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97¢

4.3 5 1 2 ®dusuka - 11 knacc -
YaCTHI] <
Poccuninckasa anekTpoHHas
wkona (resh.edu.ru)
Hroro no pazgeny 25
Pazngen 5. D JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU
bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97¢
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 12 1 ®usnka - 11 knacc -
Poccuiickas aneKkTpoHHas
wkona (resh.edu.ru)
Hroro no pazneny 12
Pa3aena 6. PUBNUECKUUN TIPAKTUKYM
bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c
6.1 Pu3nUecKuil TPAKTUKYM 16 16 ®usmka - 11 knacc -
PoccuincKkasn a1eKTpoHHasn
wkona (resh.edu.ru)
Hroro no pazneny 16
Pazngen 7. OBGOBIIAIOIIEE IIOBTOPEHUE
Cucremarusanus 1 00001eHne Bubmiorexa HOK
HDEIMETHONO CONChIKAMIS 1 ONbITa https://m.edsoo.ru/7f41¢97¢
7.1 pedl Aep 15 ®usmka - 11 knacc -

NESITeIbHOCTH, TPUOOPETEHHOTO IIPU
u3yueHnu Kypca gusuku 10 — 11 kmaccon

Poccuiickan 31eKTpOHHas

wkona (resh.edu.ru)
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Hroro no pazneny

Pe3epBHOE Bpems

15
10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170

51
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