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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo @Qu3nke HA YpOBHE CpeaHero ooOmero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJIOKEHUN W TpeOOBaHWU K pe3yiabTaTaM OCBOEHUS
OCHOBHOM 00pa3oBarenbHOM mporpammsel, npeactaBieHHbix B GI'OC COO, a
Takke ¢ yuéroM ¢enepabHOM paboueit mporpaMmbl BoctiuTanus u KoHmenyn
npernoaaBanus yueoOHoro npeamera « Du3nkay B 00pa3oBaTellbHbIX OpTraHu3a MUIX
Poccwuiickoit  ®enmepanuu,  pealu3yIOMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
IPOTPaMMBEI.

[Iporpamma o ¢pusmke onpenenser 00s3aTeIbHOE PEIMETHOE COJIepIKaHue,
YCTaHABJIMBACT PEKOMEHYEMYIO TIOCJICIOBATEIbHOCTh U3YUCHHUSI TEM U Pa3JieioB
y4eOHOTO MpeaMeTa ¢ YIETOM MEKIPEIMETHBIX M BHYTPHUIPEIMETHBIX CBS3EH,
JOTUKH Y4eOHOTO TIpoIlecca, BO3PACTHBIX OCOOEHHOCTEH OOydarommxcs.
[Iporpamma 10 ¢u3uke maéT TPEACTaBICHHE O IEIIAX, COJASpKaHWH, OOIIeih
CTparerud OOy4YCHUsS, BOCIMTAHHWS W Pa3BUTUSA OOYYAIOIIMXCS CPEICTBAMHU
yaeOHoro npeaMera « Guzuka» Ha yriryOJIEHHOM ypOBHE.

M3ydenue kypca Qu3uKd yriryOJIEHHOTO YPOBHS IO3BOJIIET PEaM30BAThH
3a/1a4u NMpo(ecCuOHATLHON OPHUEHTAIINH, HAPABJICHO HA CO3/IaHUE YCIOBUM IS
NPOSIBJICHHUSI CBOUX HMHTEIUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXKIbIM
o0yJarmuMcsi, KOTOpbIe HEOOXOAWMBI JUIA TPOJODKCHHS OOpa30oBaHHS B
OpTaHM3aUIX MPOQPECCHOHATLHOTO O00pa30BaHMUS IO Pa3IUYHBIM  (PU3HKO-
TEXHUYECKUM M MHKEHEPHBIM CIICIIUATLHOCTSIM.

B mnporpamMe mno ¢usuke omnpenensioTcs IUIAHUPYEMBbIE PE3yNIbTaThl
OCBOCHMS Kypca (PM3UKH Ha YPOBHE CPEIHETO 0OIIET0 00pa30BaHUs : TMIHOCTHBIE,
MeTamnpeaMEeTHbBIe, TpeAMeTHhIe (Ha  yrioyoméHHoMm  ypoBHe). HaydHno-
METOJ0JIOTHYECKOM OCHOBOM I pa3pabOTKH TpeOOBaHWN K JMYHOCTHBIM,
METaNnpeAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOYYaroIuXcs, OCBOUBIINX
mporpaMMy 10 (HU3WKE Ha YpPOBHE CpPEIHEro OOIero oOpa3oBaHUS Ha
yIIyOJIEHHOM YPOBHE, SIBIIIETCS CUCTEMHO -1€ATeIIbHOCTHBIN MTOIXO0/.

[Iporpamma o pr3uke BKIIOYACT:

IUTaHUPYEeMbIE PpE3yJabTaThl OCBOCHUA Kypca (U3UKKM Ha yriIyOJaEHHOM
YPOBHE, B TOM YHCJIC MPEIMETHBIC PE3yIbTATHI 110 TOJ1aM 00yUeHUS;

cojeprkanue yueoHoro npeamera « Duzuka» 1o rojam oOydeHus.

[lporpaMmma 1o ¢u3NKe HWMeEeT MPUMEPHBIM XapakTep M MOXET OBITh
WCIIOJIh30BaHa YUUTEISIMU (PU3UKH 111 COCTABIICHUS CBOMX pabOUYUX MPOrpamM.

[Iporpamma no (u3uKe HE CKOBBIBAET TBOPUECKYIO HHUIIMATUBY YIUTEIICH U
MPENOCTAaBIIICT BO3MOXKHOCTH JUIA pEATU3allid  Pa3IMYHBIX METOIMYECKUX
MOJAXOJ0B K TpenojaBaHuio (U3UKKA Ha YIIIyOJEHHOM YpOBHE TPHU YCIOBUHU
COXpaHEeHUs 0053aTeIbHOM YaCcTH COJIePKAHMS Kypca.



@dusnka Kak Hayka O HauOosee OOIIMX 3aKOHaX MPUPOJIbI, BBICTyHas B
KauecTBe Y4eOHOTO MpeIMeTa B IIKOJe, BHOCHUT CYILIECTBEHHBIN BKJIaJ] B CUCTEMY
3HaHu# 00 okpykatoriem Mupe. LIIkoybHbIN Kype (U3UKH — CUCTEMOOOPa3yIOIIU it
JUT €CTECTBEHHO-HAYYHBIX y4EOHBIX MPEIMETOB, TOCKOJbKY (PU3HMUECKHE 3aKO0 HbI
Je)KaT B OCHOBE MPOIECCOB M SBICHUM, W3y4aeMbIX XUMHUEH, OMOJIOTHEH,
¢busznyeckoil reorpadueit u actpoHoMmuen. Mcmosib30BaHME U AKTHUBHOE
NpUMEHEeHHe (PU3NYECKUX 3HAHUM OMpENeTIo XapakTep U OypHOE pa3BUTHE
pPa3HOOOpA3HBIX TEXHOJIOTH B cdepe HIHEPreTUKH, TPAHCIOPTA, OCBOCHUSA
KOCMOCA, MOJy4EHUs] HOBBIX MATEPHUATIOB C 33JaHHBIMHU CBOMcTBamu. M3ydeHue
¢u3MKM BHOCHUT OCHOBHOWM BKJIaJA B (OPMHPOBAHUE €CTECTBEHHO-HAYYHOUH
KapTUHBI MUpa oOydaromierocsi, B GOpMUPOBAHUE YMEHUN NMPUMEHSITh HAYUHBII
METO/1 IO3HAHUS [P BBINOJHEHUHA UMH Y4E€OHBIX UCCIIEA0BAHUIA.

B ocHOBy kypca (pu3uku Ha ypOBHE CpEIHEr0 00IIEro 00pa3oBaHus MOJI0KEH
pAa uael, KOTOPbIE MOKHO PACCMAaTPUBATh KaK MPUHIIMIIBI €0 MOCTPOESHUS.

Hoea wuenocmuocmu. B COOTBETCTBUM C HEW KypC SBIIETCS JIOTHYECKHU
3aBEpPILIEHHBIM, OH COJIEPKUT MaTepHall U3 BCEX pa3/ienoB (PU3UKH, BKIIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (PU3UKHU.

Hoea zenepanuzayuu. B cooTBeTcTBMM C HEl Marepuan Kypca (U3HKH
o0benqUHEH BOKpYr ¢uzmueckux teopuil. Benymmm B Kypce sBIAeTCS
(dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pUH, BELLECTBE U
ToJIE.

Hoea cymanumapuzayuu. EE peammzanus NpennoJiaracT MCMOJIb30BAHUE
TYMaHUTapHOTO MOTEHIMaNa (U3NUECKON HayKd, OCMBICJICHHUE CBSI3U Pa3BUTHUS
¢bu3nku C pa3BUTMEM OOIIECTBA, a Takke C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U 3KOJIOTUUECKUMU IPOOIIEMaMHU.

Hoea npuknaouon nanpaenennocmu. Kypc pusvku yriy0n€HHOTO ypOBHS
IpeanojaraeT 3HakoMCTBO C IIMPOKUM KPYTOM TEXHUYECKHUX M TEXHOJOT MY E€CKUX
IIPUJIOKEHNUN W3YyYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOM paccMarpuBaroTcs Ha
yYpOBHE OONIMX MPEACTABICHUN U COBPEMEHHBbIE TEXHUYECKHWE YCTPOMCTBA, U
TEXHOJIOTUH.

Hoea 3xonozuzayuu peanusyercs NOCPEACTBOM BBEIACHHUS 3JIEMEHTOB
COJZIEpKaHUsA, TMOCBSIIEHHBIX JKOJIOTHYECKUM MpobdiieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKU U TEXHOJIOTHM, a TakXKe OOCYXKIACHUS
po06JieM paliMOHATBHOTO MTPUPOA0IIOIB30BAHUS U SKOJIOTUYECKOM 0€30MacHOCTH.

OcBoeHue coiepKaHus MPOrpaMMBbl 10 (PU3UKE JODKHO OBITH MOCTPOECHO HA
NPUHIMIAX CUCTEMHO-EATEIbHOCTHOTO NoaxoAa. s Gu3uku peanusanus 3Tux
MPUHIMIIOB 0a3UPYyETCs Ha UCTIOIb30BAHNN CAMOCTOSITENTLHOTO AKCTIEPUMEHTA KaK
MOCTOSIHHO JIEUCTBYIOIIEro (paktopa ydeOHOTO Tporiecca. Jmsa yriyOnéHHOTO
YPOBHS — OTO CHCTEMa CaMOCTOSITEHOTO YYEHHYECKOTO HKCIIEPUMEHTA,



BKJIIOYAIOIIEr0 (POHTANbHBIE YUYEHHYECKHUE OIMBITHI MPU H3YYEHUH HOBOTO
Mmarepuaia, JabopaTtopHbie paboThl U paboThI pakTUKyma. [Ipu 3TOM BO3MOKHBI
nBa crocoba peamu3auuu (U3MYECKOT0 MpakTHKymMa. B mepBom ciydae
NPaKTUKyM TpoBoauTcs aubo B koHIe 10 u 11 kmaccoB, 100 mocie mepBoro u
BTOPOTO MOJYTOJMA B KaXKIOM M3 3THX KiIaccoB. Bropoil cmocobd — 3T0
UHTErpaiys paboT MNpakTUKymMa B CHCTEMY JIADOPAaTOPHBIX pPadOT, KOTOpbIE
NpOBOJSTCS B Mpoliecce u3ydeHus pazzena (temsl). [Ipu stom moja paboTamu
NPaKTUKyMa MOHUMAETCS CaMOCTOSITEIbHOE UCCIIeIOBaHNE, KOTOPOE TP OBOAUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BH/1a 6€3 MOMIaroBOi MHCTPYKLUH.

B nporpamme mno ¢Qu3uke cucTeMa YYEHHYECKOTO HSKCIEPUMEHTA,
Ja00paTOpHBIX PadOT U MpaKTUKyMa MPEACTaBJI€HA €IUWHBIM MepeuHeM. Boioop
TEMAaTUKU JJIS1 3TUX BUAOB YUCHHYECKUX MPAKTUYECKUX PadOT OCYIIECCTBIAETCS
y4aCTHUKaMH 00pa30BaTEeIbHOIO ITPOLECCa UCXOAS U3 0COOEHHOCTEN MOYpOUYHOTO
IUIAHUPOBAaHUSI W oOcHamleHus kabuHera ¢usuku. [lpu sToM oOecmeunBaeTcs
OBJIQJICHHE OOYYarOIIMMUCS YMEHHSMH TPOBOJUTH TMpPSIMbIE W KOCBEHHbBIC
U3MEpEHHsI, UCCIIEOBAaHMUs 3aBUCUMOCTEH (PU3MUECKHX BEMUYMH U MOCTAHOBKY
OTIBITOB MO MPOBEPKE NPEI0KESHHBIX TUTIOTE3.

bonbiioe BHUMaHHWE yJenseTcsi PEHICHUI0 PAacUETHBIX W KaueCTBEHHBIX
3anay. [Ipu 3TOM a1 pacu€THBIX 3a7a4 MPUOPUTETOM SIBJISIIOTCS 337a4M C SIBHO
3aJJaHHOW M HESIBHO 3a/IaHHOM (PM3MUECKON MOJIEJbI0, TO3BOJISIONIME TPUMEHSTh
U3Y4YEHHbIE 3aKOHbI U 3aKOHOMEPHOCTH KaK M3 OJHOTO pa3jena Kypca, Tak U
UHTErpUpYs MPUMEHEHUE 3HAHUW U3 Pa3HbIX pa3nenoB. [y kaueCTBEHHBIX 3a/1a4
NPUOPUTETOM SIBJISIOTCS 3afaHus Ha OOBSICHEHHE/TIPE/CKa3aHHe MPOTEKAHUS
bu3nuecKux SBJICHUHM U MPOLIECCOB B OKPYXArOIIeH KU3HU, TpeOyrolue BpIOOpa
bu3nIecKO MOIEIH AJIs1 CUTYaITUH TPAKTHKO-OPUSHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TtpedoBanumsimu PDPI'OC COO k MarepuaabHO-
TEXHUYECKOMY OO0ECIEUeHHIO y4eOHOTO Mpouecca Kypc (U3UKU YIrIIyOJEHHOTO
YPOBHS Ha YPOBHE CpeaHero o0miero o0pa3oBaHus 10HKEH U3ydaThCs B YCIOBUSX
npeaMeTHOro KaOuHeTa. B kabuHere (GU3NKU MOJDKHO OBITh HEOOXOAMMOE
JaboparopHoe 00OpPYyIOBaHUE [IJIi BBIMOJHEHUS YKa3aHHBIX B IpOTrpamMMme II0
bu3NKe YYEHHMUECKUX OIBITOB, JIAOOPATOPHBIX pabOT U padOT MpaKTUKyMma, a
TaKXe JIEMOHCTPAMOHHOE 000PYyI0BaHHE.

JemoHCcTpaliMoHHOEe 000pyJa0BaHHWE (QOPMHUPYETCSI B COOTBETCTBUU C
NPUHIMIIOM MUHUMAJIbHOW JIOCTAaTOYHOCTH W OOECIEYHMBAET IOCTAHOBKY
NEPEYUCIICHHBIX B TMpoOrpaMMe N0 (U3UKE KIFOUEBBIX JIEMOHCTpAUUN IS
UCCJICIOBAaHUSI  M3y4YaeMbIX SBJICHUH W  TPOILECCOB, OMIUPHYECKUX U
byHIaMEHTATLHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHUH.

JlabopatopHoe oOOpymaoBaHHME I YYCHHUUECKHUX IMPAKTUUECKUX padoT
dbopmupyercsi B BHIIE€ TEMATUYECKUX KOMIUIEKTOB U 00OECTICUMBACTCS B pacuére



OJIHOTO KOMIUIEKTa Ha JBYX oOOyd4aroumxcs. TeMaTH4ecKue KOMIUIEKTHI
Ja00paTOpHOTO O0OPYAOBAHUSA NOJHKHBI OBITh TIOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BaHUH AaHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TAKIKE KOMIBIOTEPHBIX
U3MEpUTEIbHBIX CUCTEM B BUJI€ LIU(PPOBBIX TaO0OPATOPHIA.

OCHOBHBIMH LIEISIMU H3y4eHUs GPU3UKU B 00111eM 00pa30BaHUU SBISIIOTCS:

(GopMUPOBAaHME HHTEPECA M CTPEMJICHHS OOYyYaloUMXCsi K HaydHOMY
U3YYEHUIO TPUPOJABI, PA3BUTUE UX HUHTEIUICKTyaIbHbIX W  TBOPYECKUX
CIIOCOOHOCTEH;

pa3BHUTHE MPEACTABICHUNA O HAYYHOM METOJIe MO3HaHuA U (HOpMUpPOBaAHKE
UCCJIEI0BATENbCKOT O OTHOUIEHHUS K OKPYKAOILUM SIBJICHUSIM;

(GbopMupOBaHUE HAYYHOTO MHUPOBO33PEHMSI KaK pe3yJibTaTa U3y4yEHUsI OCHOB
CTPOEHHMSI MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dhopMHpoOBaHUE YMEHUN 00BSICHATH SABJICHUSI C UCTIOIb30BaHUEM (PU3UYECKUX
3HAHUW U HAYYHBIX JI0Ka3aTebCTB;

dbopMuUpOBaHUE MPEACTABICHUA O poJu (U3UKK Uil Pa3BUTHUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJOTHUH;

pa3BUTHE  TPEACTABICHUH O  BO3MOXHBIX  cdepax  Oynymiei
npo(EeCCUOHANBHON JIEATENbHOCTH, CBA3aHHBIX C (PU3MKOW, MOJATOTOBKA K
JanbHeneMy 0oOy4eHHIO B ’TOM HalpaBJICHUH.

JlocTukeHne 3TUX Lieield 00eceunBaeTCsl PEUICHUEM CJIEIYIONMX 3a]a4 B
npolecce U3y4eHUs Kypca GU3NKH Ha YPOBHE CpEIHEr0 0011ero oopa3oBaHus:

NpUOOpETEeHNE CUCTEMBI 3HaHUH 00 00IIMX PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUsAX,  BKIOYAs  MEXaHWUKY,  MOJIEKYJSPHYIO  (U3HKY,
AIIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPO(PU3UKH;

dbopMupoBaHUE YMEHHUIM IPUMEHSITh TEOPETUYECKHUE 3HAHUS 7151 OObSICHEHU ST
bu3nuecKkux SBJICHUN B MPUPOJAEC U JUIsl NMPUHATUS MPAKTUUECKUX PEUICHUN B
MOBCETHEBHOM )KU3HU;

OCBOEHHE CMOCOOOB pEIIeHHUsS Pa3IMYHBIX 3a7ad C $BHO 3aJaHHOMU
dbusznueckoil MOJENbIO, 33/a4, MOAPA3yMEBAIOIIMX CAMOCTOSITEILHOE CO3/1aHUE
dusznueckoil MOJenu, aJeKBaTHOM YCJIOBUSAM 3a/ladyd, B TOM YHUCJE 3a/1ay
WH)XKEHEPHOTO XapaKTepa;

NOHUMaHWEe (U3NUYECKUX OCHOB U MPUHIMIOB JACUCTBUS TEXHHUUECKUX
YCTPOMCTB M TEXHOJIOTUUECKUX MIPOIIECCOB, UX BIIMSHUSA HA OKPYKAIOIILYIO CPENY;

OBJIaJICHUE METOJaMU CAMOCTOSITEIHLHOTO TUIAHUPOBAHUSI U TPOBEACHHUS
bu3nuecKuX OKCIEPUMEHTOB, aHalIM3a W MHTEpPIpETaluud HUH(QOpMAalUH,
OTIpe/IeeHHUs TOCTOBEPHOCTH MOTYYEHHOTO PE3YIIbTaTa;

CO3/IaHM€ YCJIOBHM /I Pa3BUTHUA YMEHUH MPOEKTHO-KUCCIEI0BATENHCKOM,
TBOPYECKOU JAEATEIIbHOCTH;



pa3BUTHE HHTEpeca K cepam MpodecCUOHATBHOM eI TeTbHOCTH, CBSI3aHHON
C QU3BUKOM.

B cootBerctBuu ¢ TtpeboBanusiMu GI'OC COO yrinyOnéHHBIM ypOBEHb
u3ydyeHus: ydeOHoro mpenMera «®Pu3uKa» Ha YPOBHE CPEIHEro OOILEro
oOpa3zoBaHusi BbIOMpaeTcsi OOYYarOIMIMMUCS, IUIAHUPYIOIMMH TPOJIOKEHHE
00pa30BaHus MO CIEUUATLHOCTAM (PU3UKO -TEXHUUECKOTO PO PUIIA.

Ha u3yuenue ¢uzuku (yriyOnéHHBIN ypOBEHb) Ha YPOBHE CPEAHETO OOIIETo
obpazoBanus otBoauTCs 340 yacoB: B 10 kiacce — 170 gacoB (5 4acoB B HEAEIIO),
B 11 xmacce — 170 yacoB (5 4acoB B HEJICIIO).

[lpenmnaraemeiii B mporpamme 1o (HU3UKE MEpEUYeHb JTa0OpPATOPHBIX U
NPaKTUYECKUX PAOOT SBIAETCS PEKOMEHIOBAaHHBIM, YYHUTENb JENaeT BBIOOD
NpOBEJIEHUs] J1a0OpaTOpPHBIX PadOT M OMNBITOB € YYETOM HMHIWBUIYaTbHBIX
0CO0OEeHHOCTEN 00yYarOIIUXCS.



COAEPKXAHUE ObYYEHUA
10 KJIACC

Paszgesn 1. Hayunbiii MeTOX HO3HAHMS IPUPO/bI.

®usznka — pyHnaMeHTaIbHas HayKa o mpupoje. HaydHsiii MeTo1 mo3HaHUS U
METOIbI UCCIIeTOBAHMS (U3HUECKUX SIBJICHUI.

DKCIIepUMEHT M TEOpHs B Mpollecce Mo3HaHWs mpupojbl. HabmroneHune u
HKCIIEPUMEHT B (PUBHKE.

CnocoObl u3MepeHus: (PU3MYECKUX BEIWYUH (QHAJIOTOBbIE W LU(POBBIC
U3MEPUTENIbHBIE TPUOOPHI, KOMITBIOTEPHBIC TATYUKOBBIE CUCTEMBI ).

[lorpemuocTn  w3MepeHud  PU3NUECKUX BeMUYMH (a0CONIOTHAs W
OTHOCHUTENbHAs).

MoaenupoBanue (HpU3NYECKUX SBJICHUNA U MPOIECCOB (MaTepuaibHasi TOUKa,
abCOIOTHO TBEPAOE TENO, UJCAIbHAs >KUIKOCTb, WACAIbHBIA a3, TOUYCUHBIM
3apsin). ['unoreza. Gusnyeckuit 3aKOH, TPaHULIbI €r0 MpUMeHUMOCTH. Puznueckas
TEOpHs.

Posib u MecTO (u3uKu B POpMUPOBAHUM COBPEMEHHON HAYYHOU KapTHHBI
MHpa, B IPAKTUYECKOU JEATEIIbHOCTH JIFOICH.

Yuenuueckuit sxkcnepumenm, nadopamopuuie padomvi, npaKmuKym.

N3Mmepenne cuibl TOKa M HANPSI)KEHUST B LIENH MOCTOSIHHOTO TOKa MNpPHU
MOMOIIM aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEIILHBIX TPUOOPOB.

3HaKOMCTBO ¢ U(PpoBoi Jadbopartopueit 1o ¢usuke. [Ipumepsl u3MepeHus
(bU3UYECKUX BEIMYUH ITPU MIOMOIIUA KOMITbIOTEPHBIX TATYUKOB.

Pa3pen2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKeHUE. OTHOCHUTEILHOCTh MEXaHUYECKOTO JIBUYKEHUS.
Cucrtema oTcuéra.

[Ipsimast u oOpaTHas 3aa41 MEXaHUKH.

Paguyc-BekTOp MarepuaJlbHOW TOYKH, €r0 NPOECKIMUM HAa OCU CHUCTEMBI
KoopauHar. Tpaekropus.

[lepemernienne, CKOpOCTh (CpemaHsiE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepUaIIbHOW TOYKH, MX MPOEKIMM HAa OCU CUCTEMbI KOOPJUHAT.
CoxeHue nepeMeIeHruid 1 CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHEUHOE IBUKEHHE. 3aBUCUMOCTD
KOOPJAMHAT, CKOPOCTH, YCKOPEHHUSI U ITyTH MaTEPUATbHOU TOYKU OT BDEMEHU U UX
rpaguKu.

CBoOoHOE majneHne. YCKOpEHHe CBOOOJHOTO TajeHus. JIBwkeHue Tena,
OpOIIIEHHOTO TOJ YrioM K TOPHU30HTY. 3aBUCUMOCTHh KOOPJMHAT, CKOPOCTH H
YCKOPEHHSI MaTepHATTbHOM TOYKH OT BPEMEHHU M UX TpaduKH.



KpuBonunennoe aBuwxeHue. [IBukeHMEe MarepHAIbHOM TOYKH MO
OKPY>KHOCTH. YTJIOBas W JIMHEHHas cKopocTh. [lepmoa m dacTtoTa oOpareHus.
LentpocTtpemuTenbHoe (HOpMaIbHOE), KacareabHOE (TAHIC€HIMATIbHOE) U MOJIHOE
YCKOPEHHE MaTepUaIbHOU TOYKH.

TexHnueckne YCTPOWCTBA M TEXHOJOTMUECKHE MNPOLECCHI: CIUAOMETP,
JNBWKEHUE CHapsJ0B, IEMHbIE, LIecTepEéHYaTble M pEMEHHBIE Nepeaadi,
CKOPOCTHBIE TUDTHI.

Hemoncmpauuu.

Monenb cucTeMbl OTCUETA, WLTIOCTPALU KHHEMATHUECKUX XapaKTEPUCTHUK
JIBVDKCHUS.

CnocoObl uccienoBaHUs IBUKECHUI.

WirocTpanyst npeAebHOro Nepexo1a U U3MEPEHUE MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue IBUKEHUHN C UCITIOJIb30BAaHUEM MEXaHU3MOB.

[lagenue Ten B BO31yXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOmonenne aBukeHus Tena, OpOLIEHHOTO MOJ YIiOM K TOPHU30HTY U
TOPU30HTAIBHO.

Hanpagnenvie CKOpOCTH IpH JBUKEHUU IO OKPYKHOCTH.

[IpeoOpazoBaHue yraioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHUE IyTEW, TPACKTOPUW, CKOPOCTEW IABHKEHHS OJHOTO M TOTO XK€
TeNa B pa3HbIX CHCTEMAX OTCUETA.

Yuenuueckuii 3xcnepumenm, nadopamopnvie padomvt, npaKmuKym.

N3yyeHne HEpaBHOMEPHOTO JBWKEHUS C LENbIO ONPEAECICHNUs MTHOBEHHON
CKOPOCTH.

N3mepenue yckopeHust pu MpsSMOJUHEMHOM pPaBHOYCKOPEHHOM JBHKEHUU
10 HAKJIOHHOW TJIOCKOCTH.

HccnenqoBanne 3aBUCMMOCTH IIyTH OT BPEMEHU IPH PaBHOYCKOPEHHOM
JIBYDKCHUH.

WN3mepenne  yckopeHusi  CBOOOJAHOTO  majeHus  (PEKOMEHJ0BAaHO
UCII0JIb30BaHKe IU(PPOBOM TabopaTopun).

N3ydyenne pABWXKEHHS Tela, OpOIIEHHOTO Topu3oHTanbHO. I[IpoBepka
TUNOTE3bl O NPSIMOW MPOMOPUUOHAILHONW 3aBUCHUMOCTH MEXIY JAIbHOCTHIO
II0JIETA U HAYAJIbHOM CKOPOCTHIO TEIA.

MN3yyeHne IBWXKEHHS Tena MO OKPYKHOCTUM C MOCTOSHHOM IO MOJIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTHU TNepuoja oOpalleHuss KOHUYECKOro MasiTHUKA
OT €ro MnapamMeTpoB.

Tema 2. lunamuka.



IlepBoiit 3axkoH HprooToHa. MHepumanbHbie cucTeMbl OTCU€Ta. lIpmHIMN
OoTHOcUTENbHOCTH ['anunes. HemnepumanbHble cUCTEMBI OTCUETa (OMpEEICHNUE,
IPUMEPBHI).

Macca tena. Cuna. [lpuHIun cynepno3uiiuu Cui.

Bropoli3akoH HeroTOHA 111 MaTepranbHOM TOUKH.

Tperuit 3akoH HproTOHA 111 MaT€pUaNIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. ODKBUBAJIEHTHOCTh TIPAaBUTAIMOHHOW U
WHEPTHOM MACCHI.

Cuna tsxecTH. 3aBUCUMOCTh YCKOPEHUS CBOOOJHOTO MaJeHUs OT BBHICOTHI
HAJl TOBEPXHOCTHIO IUIAHETHI M OT reorpaduueckoil mmpoThl. JIBUKeHUe
HEOECHBIX TEJI U UX CIyTHUKOB. 3akoHbl Kemnepa. [lepBast kocMHUuecKasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Tema, aBmxkymierocs c
YCKOPEHHEM.

Cuna tpenusi. Cyxoe TtpeHue. Cuiia TpEHUSI CKOJbXEHUS U CHIIA TPEHUS
nokos. Koapdumuent tpenus. Cuna CONpOTUBICHUS MPU JBUKECHUU Tella B
YKUJKOCTH WK raze, e€ 3aBUCUMOCTB OT CKOPOCTH OTHOCHUTENILHOTO IBUKEHUS.

Hasnenue. I'napocrarnueckoe nasienue. Cuna Apxumena.

TexHnueckne yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: MOAMIMITHAKH,
JBU>KEHHE UCKYCCTBEHHBIX CITyTHUKOB.

JHemoncmpayuu.

HaOmtonenune qBuykeHUs Tl B UHEPUUAIBHBIX U HEMHEPLIMAIbHBIX CUCTEMAX
OTCUETA.

[IpyHUMIT OTHOCUTEILHOCTH.

Kadenne AByX LMIMHAPOB WJIM I[MIAPOB PA3HOW MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCUTENILHO HEMHEPLIUATIbHOM CUCTEMBI OTCUETA.

CpaBHEeHHE PaBHOJCHCTBYIOIIEH MNPHWIOXKEHHBIX K Ty CHI C
IIPOM3BEICHUEM MACCHI TEJIAa HA €r0 YCKOPEHUE B MHEPLUUAIbHOM CUCTEME OTCUETA.

PaBeHCTBO cuil, BO3HUKAIOIIMX B PE3YJIbTATE B3aUMOJEHCTBUS TEIL

N3mepenune macc 1o B3auMo IENCTBHUIO.

HesecoMocTs.

Bec tena npu yCKOpEHHOM NOABEME U TIAJICHUM.

[leHTpOOEKHBIC MEXaHU3MBI.

CpaBHeHUE CUII TPEHHUS TOKOS, KAYEHUS U CKOJIbKEHUS.

Yuenuueckuii 3xcnepumenm, nadopamopuvie padomvt, npaKmuKym.

N3mepenune paBHOECHCTBYIOIEH CUIJT IPHU JBM)KEHUU OpycKa MO HAKJIOHHOMU
IJIOCKOCTH.

[IpoBepka TUMOTE3bl O HE3ABUCHUMOCTH BPEMEHHM IBIKEHHUS Opycka IO
HAKJIOHHOM IJTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €0 MACCHI.



HccnenoBanne 3aBUCUMOCTHA CWJI YIIPYTOCTH, BO3HUKAIOIIMX B IPYKUHE U
pe3uHOBOM 0Opa3ziie, 0T uX aedopmarium.

N3yyeHne NBUKEHHsI CUCTEMBI TeJl, CBSI3aHHBIX HUTHIO, IIEPEKUHYTON yepes
JETKUN OJI0K.

W3mepenue xoddduiiventa TpeHus 1Mo BEIMYUHE YITIOBOTO Ko3(dduimenrta
3aBUCUMOCTH F,(N).

HccnenoBanue nBMKeHUs] OpycKa 10 HAKIOHHOM IJIOCKOCTH € MEPEMEHHBIM
K02((DUITIEHTOM TPECHHUS.

N3yuyeHue nBWKEHNA I'Py3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomoTHO TBEpaoe Teno. lloctymarenbHoe M BpauiarenbHOE JBUKEHUE
TBEPAOro Tena. MOMEHT CWiIbl OTHOCHUTENBHO OCH BpauieHus. [Inedo cubl
CrioxeHue cuil, NPUWIOKEHHBIX K TBEpAOMY Teiry. LIeHTp TskecTu Tena.

YcnoBus paBHOBECHS TBEPAOTO TeENA.

YcroiuuBoe, HEYCTOMYHUBOE, O€3pa3IMuHOE PAaBHOBECHE.

TexHnueckne YCTPOWCTBA M TEXHOJOTHMUECKHAE ITPOLECCHI: KPOHILUTEHH,
CTPOUTENBHBIN KPaH, pEeIETYAThIE KOHCTPYKIUH.

JHemoncmpayuu.

YcoBuUs paBHOBECHS.

Bunsl paBHOBECUS.

Yuenuueckuii 3xcnepumenm, nadopamopnvie padomvt, npaKmuKym.

HccnenoBanne ycinoBHWM PpaBHOBECHsS TBEPAOrO TeENa, HMEOIIETO OCh
BpAILEHUS.

KoHcTpynpoBaHye KpOHIITEHHOB U PACYET CUIT YIIPYTOCTH.

N3ydenune ycTON4MBOCTU TBEPAOIO TEJIA, UMEIOLLETO IIOIIAAb OIOPHI.

Tema 4. 3aKkonvi coxpanenus 6 Mexanuke.

Nmrryiibc MarepranbHOM TOYKH, CUCTEMBI MaTepuaibHbIX TOUeK. LleHTp macc
CHCTEMbI MATEPUAIBHBIX TOYEK. TeopeMa 0 JBHKEHUH LIEHTPA Macc.

NmityiibC cUIlbl 1 I3MEHEHHE UMITYJIbCA TENA.

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE IBMKEHUE.

MoMeHT umIlysibCa MarepualibHOM TOUYKH. IIpencraBieHue O COXpaHEHUH
MOMEHTa UIMITYJIbCa B LIECHTPAIbHBIX MOJISX.

PabGora cuibpl Ha MajgoM M Ha KOHEUYHOM IiepemeleHud. ['paduyeckoe
pecTaBiieHUE PaOOThI CHJIBI.

MOIIIHOCTE CHIIEL.

Kunernyeckas sHeprusi MarepuaabHOW TOUKu. Teopema 00 W3MEHEHUU
KMHETUYECKOM SJHEPTUU MAaTEPUAIbHON TOUKH.



[loTeHuMampHbIE W HEMOTEHUMAIbHbIE CWIbl. lloTeHIManbHas sHeprus.
[loTtenmansHas >HEeprus ynpyro aehopMupoBaHHON MpyKuHBI. [loTeHIManbHAas
DHEPrus Tena B OJHOPOJHOM rpaBUTAMOHHOM Tmoje. [loTeHinmanbHas sHeprus
TeNa B TPaBUTAIMOHHOM T0JI€ OJJHOPOJAHOTO iapa (BHyTpH U BHE Iiapa). Bropas
KOCMHYECKAsI CKOPOCTb. T pEThA KOCMUYECKAsi CKOPOCTb.

CBsA3b pabOThl HEMOTCHUUATIBHBIX CHJI C HW3MEHEHHEM MEXaHUYECKOU
HHEPTHUM CUCTEMBI TEJl. 3aKOH COXPAHEHHUS MEXaHUYECKOUN SHEPTUM.

Yrpyrue u Heyrpyrue CTOJIKHOBEHHS.

YpaBHeHue bepHymm I WACAUTLHOM XUJIKOCTH KaK CIICACTBUE 3aKOHA
COXPaHEHUSI MEXaHUYECKOW YSHEPTUMU.

TexHuyeckue yCcTpOUCTBA U TEXHOJOTUYECKUE MIPOLIECCHI: IBUKEHUE PAKET,
BOJOMET, KOMEp, MPYKUWHHBIM MUCTOJET, THPOCKOM, (UTypHOE KaTaHHE Ha
KOHBbKaXx.

JHemoncmpayuu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE IBUXKEHUE.

N3mepeHre MOLIHOCTH CUJIBI.

N3meHeHune sHepruu Tejia Mpu COBEPIIIEHUU pabOTHI.

B3anMHbie TIpeBpalleHUs] KUHETUYECKOW M TMOTECHUUAIbHOW 3HEPTUU IIPHU
JIEUCTBUM HA TEJIO CUJIBI TSXKECTH U CUJIbI YIIPYTOCTH.

CoxpaHeHue 3Hepruy Npu CBOOOTHOM M ICHUH.

Yuenuueckuii 3xkcnepumenm, nadopamopnvie padom vl, npaKmuKym.

N3mepenune umnyibca Tejia o TOpMO3HOMY ITyTH.

W3mepenue cuiibl TATH, CKOPOCTH MOJEIU DJEKTPOMOOMIIS U MOIIHOCTHU
CHJIBI TSTH.

CpaBHEHUE U3MEHEHUS UMITYJIbCA TENA C UMITYJIbCOM CHJIBI.

HccnenoBanne COXpaHEeHHs UMITYJIbCA ITPU YIIPYTOM B3aUMOJCHCTBHH.

N3MepeHre KNHETUYECKOM YJHEPTUH TeJIA 110 TOPMO3HOMY ITyTH.

CpaBHeHUEe U3MEHEHUS TTOTCHITMAILHOW SHEPTUHU MPY>KUHBI ¢ PAOOTOM CHUJIIBI
TpEHUs.

Onpenenenne pabOThl CUIIBI TPEHMsI MPU ABWKEHUU Tejla MO0 HAKIOHHOU
MJIOCKOCTH.

Pa3znen 3. MoJsekyasipHasi pu3nKa 1 TePMOJTUHAMUKA.

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYECKOU M eopUU.

OCHOBHBIE TMOJIOKEHUSI MOJEKYIsIpHO-KuHeTnueckoit teopun (MKT), ux
onbiTHOE oOocHOBanue. Juddysus. bpoyHoBckoe aBmKeHHE. Xapakrep
JBUKEHUS W B3aUMOJCHCTBUSA YacTHIl BellecTBa. MoJenu CTpOEHUs Ta3oB,
KUIKOCTEH W TBEPABIX Ted U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHUX



Mojaeneil. Macca u pasmepsl MoJiekyn (atomoB). KosmuecTBO BelecTsa.
[TocTositHHast ABOrajapo.

TemoBoe paBHOBecue. Temmeparypa m cnocoObl €€ uzmepenus. lllkana
temneparyp Llenbcus.

Mopens uaeapHOro ra3a B MOJIEKYJIIPHO -KUHETUYECKOU TEOPUN: YACTHULIBI
rasza JBWXYTCS XaOTUYECKHU U HE B3aUMOJEHUCTBYIOT IPYT C IPYTOM.

['a3oBble 3akoHbl. YpaBHeHue MeHneneeBa—Knaneiipona. AOcCoIOTHAA
temneparypa (mkana temneparyp KensBuna). 3akon JlansToHa. M30mpoueccsl B
UJeaTbHOM Tra3e C TMOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'paduueckoe
npecTaBIeHUE U30IPOIIECCOB: U30TEPMA, U30X0Pa, n300apa.

CBsA3p MEXIy [JaBIICHUEM M  CpPEIHEW KUHETUYECKOW  DdHEpruen
NOCTYMATELHOTO TEIJIOBOTO ABMKEHHSI MOJIEKYJ HAECAIbHOTO Ta3a (OCHOBHOE
YPaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOM TEOPUHU UACATIBHOTO rasa).

CBs13p a0COIOTHOM TEMIIEpATypbl TEPMOJUHAMUYECKOM CUCTEMBI CO CPEHEN
KMHETUYECKOM 3HEPTUEH MMOCTYIATENBHOTO TEIJIOBOTO ABUKEHUS €€ YaCTHLL.

TexHnueckne yCTPOMCTBA M TEXHOJIOTMYECKHE IMPOLIECCHI: TEPMOMETP,
OapoMeTp, NOJy4YeHUE HaHOMAaTEPUAJIOB.

JHemoncmpayuu.

Mopenm NBUKEHHS 4aCTULL BEIIECTBA.

Moienb 6pOyHOBCKOTO JBUKEHHUS.

Buneoposuk ¢ 3anuchbio peaibHOro OpOyHOBCKOI'O JBUKEHHUS.

Juddy3us KuakocTei.

Moaenb onsita HTepHa.

[IputskeHre MOJIEKYIL.

Moiesm KpUCTAUIMYECKUX PEIETOK.

HaOmtonenue u nccieqoBaHue U30MpoIEeCcCoB.

Yuenuueckuii sxcnepumenm, nadopamopnvie padomvt, npaKmuKym.

HccnenoBanne mnpolecca YCTaHOBIIEHUS TEIUIOBOTO PABHOBECHUS NP
TEII000MEHE MEXK Ty TOPSUCH U XOJIOTHOM BOIOM.

W3ydyeHne M30TEpPMUYECKOro TMpolecca (PEeKOMEHJI0OBAHO HCIOJIb30BaHUE
1 dpoBoii TabopaTopum).

N3ydeHnne n30XopHOTo npouecca.

N3ydenne n3o06apHOro rnpoiecca.

[IpoBepka ypaBHEHUS] COCTOSTHUSL.

Tema 2. Tepmoounamuka. Tennosvie mauiunol.

Tepmonunamuueckass (TJ]) cuctema. 3amaHue BHENIHUX YCIOBUW JIJIst
TEPMOJUHAMHUYECKON CUCTEMBI. BHEIIHNE U BHYTpEeHHUE napameTpsl. [lapameTpsl
TEPMOJUHAMHYECKOW CHUCTEMbI KaK CPEAHUE 3HAUEHUS BEIMYMH, OMHCHIBAIOIINX
€€ COCTOSTHME HA MUKPOCKOIMYECKOM YPOBHE.



HyneBoe Hawano TepmoauHamuku. (CamMONpPOU3BOJIbHASA — peENlaKcalus
TEPMOJNHAMHUYECKON CUCTEMBI K TEIUIOBOMY PaBHOBECHIO.

Mopaens wHaEaTbHOTO Ta3a B TEPMOJMHAMUKE — CUCTEMA YPaBHCHUM:
ypaBHeHue MenneneeBa—KanelipoHa u BBIpaKEHUE U1 BHYTPEHHEH HEPIHUU.
YcnoBrs IPUMEHUMOCTH 3TOM MOJEIN: HU3Kasi KOHLIEHTPALUs YacTHULl, BBICOKHE
TEeMIIepaTypbl. BeipakeHHe 711 BHYTPEHHEN SJHEPTUH OTHOATOMHOTO UJICAIIbHOTO
rasa.

KBa3zucrarnueckue u HECTaTUYECKHUE MPOLIECCHI.

DnemeHTapHas paboTa B TepMoJuHamMuke. Beruucienue paboTel o rpaduky
npoieccaHa pV-guarpaMmme.

Temonepenaya kak  cnoco0  M3MEHEHUSI  BHYTPEHHEHM  DHEpruu
TEPMOJMHAMMYECKOW CHUCTeMbl 0e3 coBeplueHuss paboTsl. KonBekuus,
TEIUIONPOBOJHOCTD, U3JTyYEHUE.

KomnuectBo Temnorel. TemnoéMkocTe Tenma. YaenpHass HW - MOJSIpHas
TEIUIOEMKOCTH BEILECTBA. YpaBHeHHE Maiiepa. YaenbHas TeIioTa CropaHus
TorumBa. Pacu€r kommuecTBa TEIIOTHI npu Terwonepenade. [lonstue o0
aninabaTHOM IIpOIECCE.

[lepBbIii 3aKkOH TepMOAMHAMUKHU. BHyTpeHHsisi sHeprusa. KosmuecTBo
TEIIOTBI W paboTa Kak Mepbl H3MEHEHHs  BHYTPEHHEH  SHEpTHUH
TEPMOJANHAMHUYECKOM CUCTEMBI.

Bropoii 3akOH TEpMOJMHAMUKHA JJII PAaBHOBECHBIX IIPOLIECCOB: YEpE3
3aIaHHOE€ PAaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs aanadara. AOCOJIIOTHAS TeMIepaTypa.

Bropon 3akOH TEpMOAMHAMUKM [UJII HEPABHOBECHBIX IIPOLIECCOB:
HEBO3MO>KHO MEpeIaTh TEIIOTY OT 00Jiee X0JI0IHOTO Tena K 0osiee HarpeTroMy 0e3
komneHcanuu (Knaysuyc). HeobparumMocTh NpUpOIHBIX MPOLIECCOB.

[Tpunnmne! neiictus TermoBbix MammH. KIT/T.

MaxkcumansHoe 3Hauenue KII/. [ukn Kapho.

DKOJIOTHYECKHE aCTIEKThl UCITOJIb30BaHUs TEIUIOBBIX ABUTaTeNe. TeroBoe
3arpsi3HEHUE OKPYKAOIIEH CPEIbI.

TexHnueckne yCTpOWCTBA M TEXHOJOTHMUYECKHE IMPOLIECCHI: XOJIOAWUJIbHUK,
KOHJUIIMOHEP, AU3ENbHbI U KapOIOpaTOpHBIA JIBUTaTeNd, MapoBas TypOuHa,
MOJYYEHUE CBEPXHU3KUX TEMIEpParyp, YTWIM3alUsl «TEIUIOBBIX» OTXOJOB C
UCII0JIb30BaHUEM TEIIOBOT'0 HACOCA, YTHIIM3alHs OMOOPTaHUYECKOT0 TOTUIUBA 1JIs
BBIPAOOTKH «TEIUIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

N3menenue TeMiepaTypbl Ipu aAnadaTniecKOM pacIipeHUH.

Bo3znymHoe oruuso.

CpaBHeHUE yIEITbHBIX TEIUIOEMKOCTEN BEILIECTB.



Cnoco0bl UI3MEHEHUsI BHYTPEHHEN SHEPTUH.

HccnenoBanne anpabaTHOTO IIpoIIecca.

KoMIbroTepHBIE MOIENN TEIUIOBBIX JBUTATEIICH.

Yuenuueckuit skcnepumenm, nadopamopuwie padomvi, npaAKmMuUKym.

N3mepenue yaenbHoM TeoEMKOCTH.

HccnenoBanue npouecca OCThIBAaHUS BEILIECTBA.

HccnenoBanue aguabaTHOTO npolLecca.

N3yyeHne B3aMMOCBA3HM DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJCHUCTBUSA U
TEMIIEPaTypbl KUIIEHUS KAJIKOCTEH.

Tema 3. Azpezamnvie cocmoanusn eeuwyecméa. Pazosvie nepexoowl.

[lapooOpazoBanne u KoHAeHcauusi. McmapeHwe u KuneHue. YJenbHas
TEIUIOTa MapooOpa3zOBaHUsL.

Hacpimiennble u  HeHachllmleHHble Tnapbl. KayecTBeHHass 3aBUCUMOCTH
IUVIOTHOCTHU U JABJIEHUS HACBILICHHOTO Napa OT TEMIIEPaTyphl, UX HE3aBUCUMOCTb
0T 00bEMa HACBILLIEHHOTO NIapa. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT 1aBJICHUS
B )KMJIKOCTH.

BraxxHocTh BO31yxa. AOCOJIOTHASA U OTHOCUTENbHAS BJIAXKHOCTb.

TBépnoe teno. Kpucranmmueckue u amopHblie Tea. AHU30TPOIUS CBOUCTB
KpuCTAUIOB. llnaBneHne W KpucTaumsauus. YAelbHas TeIUloTa IUIABJICHMUS.
CyOnumariusi.

Hedopmaru tBEpaoro Tena. Pactsaxkenue u cxatue. Casur. Moayns FOHra.
[Ipenen ynpyrux gedopmariuii.

TemoBoe pacumpeHue KUAKOCTEH U TBEPABIX TeNl, 00BEMHOE U JIMHEHHOE
pacimpenre. AHrapMOHHU3M TEIIOBBIX KOJI€0aHUI YaCTHUI] BEILIECTBA KaK MPUYMHA
TEIJIOBOTO pacIiMpeHusi Te (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue 3HEPTUH B (pa30BBIX IEPEXOIaX.

YpaBHeHue TemnoBoro OanaHca.

[loBepxHoctHOe HatskeHue. KoahduiMeHT MOBEepXHOCTHOTO HATSKEHUS.
KanmwnspHele aBnenus. JlaBiieHue no HCKPUBJIEHHOW TOBEPXHOCTHIO KUIKOCTH.
dopmyna Jlaraca.

TexHnueckne yYCTpPOWCTBA M  TEXHOJOTHMYECKHE IPOLECCHI: KUIAKHUE
KpHUCTAJLIbI, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpayuu.

TermoBoe pacmpeHue.

CBolicTBa HACKIIIEHHBIX NTAPOB.

Kunenue. Kurnenue npu noOHM>KEHHOM J1aBJICHUU.

N3mepeHune cuibl MOBEPXHOCTHOTO HATSKEHUS.

OnBITBI C MBUIbHBIMU IJIEHKAMMU.

CmauuBaHue.



KanmumiapHeie sBiaeHUs.

Mo genrt HEHBIOTOHOBCKOM JKUIKOCTH.

CnocoObl U3MEpEHUs BIAKHOCTH.

Hccenenosanne HarpeBaHys M IUIABJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

Bunsl nedpopmarmii.

Habmonenue mansix nedopmariuii.

Yuenuueckuii 3xcnepumenm, n1adopamopuvie padomvt, npaKmuKym.

N3yyeHne 3akOHOMEPHOCTEN UCTIAPEHUS )KUIKOCTEN.

N3Mmepenne yaenbHOM TEMIOThI IJIAaBJICHUS JIbIA.

N3y4yeHue CBOMCTB HACBIILIEHHBIX 1ApOB.

N3mepenne aOCOJIFOTHOM BIAXKHOCTU BO3JyXa M OLIEHKa Macchl MapoB B
ITOMELICHNH.

N3mepenune korppuiueHTa moBEpXHOCTHOTO HATSIKEHHUS.

N3mepenne monyins FOura.

HccnenoBanue 3aBUCUMOCTH JedopMalMy PE3UHOBOro oOpasua ot
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen4. JiekTpoauHaMuka.

Tema 1. dnekmpuueckoe none.

DuiekTpu3auus Ten U e€ NpOSBICHUA. OJEKTpUYecKuid 3apsa. [[Ba Buaa
NEKTPUUECKUX 3apsAnoB. lIpOBOOHMKM, IHMAIEKTPUKA W TOJIYNPOBOIHHKHU.
DJIEMEHTapHBIM JJIEKTPUYECKUN 3apsAA. 3aKOH COXPAHEHHUS DSJIEKTPUYECKOTO
3apsa.

BzaumoperictBue 3apsa10B. Todeunsie 3apsaabl. 3akoH Kynona.

OnekTpuyeckoe noje. Ero neicTBue Ha 3JEKTPUUECKUE 3apsiJibl.

Hanpspok€anocte  snektpuueckoro mnodsi.  [IpoOnbiit  3apsa.  Jlunuu
HaNPsKEHHOCTH AJIEKTPUYECKOTO MOJIs. O THOPOAHOE SJIEKTPUUECKOE MOJIE.

[ToTeHIMAILHOCTD 3JEKTPOCTATUYECKOTO TOJIA. Pa3HOCT MOTEHLIHMATIOB U
HanpspkeHue. [loTeHuumanbHas SHEprus 3apsaa B 3JIEKTPOCTaTUYECKOM MOJIE.
[ToTeHuuan 3aeKTpoCcTaTHYeCcKOro noJist. CBI3b HAPSIAKEHHOCTH MOJISI U Pa3HOCTH
NOTEHLUATIOB JUIsl 3JEKTPOCTAaTUYECKOro ToJii (Kak OJHOPOJAHOTO, Tak U
HEOJHOPOHOTO).

[IpuHUMIT CynepIO3ULIMH SJEKTPUUECKHUX MOJIEH.

[lone Toueunoro 3apsiga. [lone paBHOMepHO 3apsikeHHOW cdepsl. [lome
PaBHOMEPHO 3apsHKEHHOTO Mo 00béMy mmiapa. [losie paBHOMEpHO 3apsiKEHHOU
OeckoHEeUHON TuIocKOoCTH. KapTuHbl JMHUN HANpsHKEHHOCTH 3TUX MOJEH U
SKBUINOTEHIIUAIbHBIX IOBEPXHOCTEN.

[IpOBOTHHUKY B 3JIEKTPOCTATUYECKOM TTOJIE. Y CIOBUE PABHOBECHS 3aPSII0B.

JAvBnekTpukn B 3JIEKTPOCTAaTHYECKOM  moje.  Jluanekrpuueckas
MIPOHUIIAEMOCTh BELIECTBA.



Konnencarop. neKTpo€MKOCTh KOHIEHCATOPA. DIEKTPOEMKOCTD IIIIOCKOTO
KOHJIEHCATOpA.

[lapaynensHOE cOoeMHEHNE KOHAEeHCaTopoB. [locnenoBarensHoOE coenMHEHNE
KOHJICHCATOPOB.

DHeprus 3aps>KEHHOT0 KOHAEHCaTopa.

JIBr>keHHe 3apsyKEHHOM YaCTULIBI B OJHOPOJHOM JIEKTPUYECKOM ITOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJIOTHUYECKHE IPOLECCHI: 3JIEKTPOCKOI,
AIIEKTPOMETP, DJEKTPOCTATUYECKAs 3alllUTa, 3a3€MJIEHUE BJIEKTPOIPUOOPOB,
KOHZIeHCaTOpbl, TeHeparop Bau ne ['paada.

Hemoncmpauuu.

YCTpOKCTBO M IPUHLMIT IEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE MOJIE 3aPKEHHBIX LIAPUKOB.

DIIEKTPUYECKOE MOJIE IBYX 3apsIKEHHBIX IUIACTHH.

Mo niensb snekrpoctatuueckoro reaeparopa (Ban e ['paada).

[IpOBOTHHKY B 3JIEKTPUYECKOM ITOJIE.

DIIeKTpOCTaTUY €CKas 3aIlNTA.

YCTpOoCTBO U AEUCTBUE KOHIEHCATOPA TOCTOSTHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAropa OT IUIOIIaar
IUTACTHH, PACCTOSHUASA MEX1Y HUMU U THAJIEKTPUUYECKOU P OHUI[AEMOCTH.

DHEPrus 3JIEKTPUYECKOTO MOJIA 3aPSKEHHOT0 KOHJIEHCATOPA.

3apsiiKa ¥ pa3psaKa KOHJIEHCATOpa Yepe3 pe3ucTop.

Yuenuueckuit 3xkcnepumenm, nabopamopnvie padom i, npaKmuxym.

OueHka cui B3auMOI€HCTBUSA 3apKEHHBIX TEL.

HaOmtonenune npeBpalieHrs 3Hepruu 3apsiKEeHHOT0 KOHIEHCATOPA B SHEPTUIO
W3JIy4EHUS] CBETOAUOMA.

N3yuyeHune nmpoTekaHus TOKa B LIENH, COAEpKaIel KOHAEHCATOP.

Pacnipenenenue pPa3HOCTH MOTEHIINAJIOB (HarpsHKEHMS ) npu
MOCJIE0BATENBHOM COEIMHEHNH KOH/IEHCATOPOB.

HccnenoBanue pa3psiaia KOHAEHCATOPA YEPE3 PEZUCTOP.

Tema 2. Ilocm oannblii 31eKmMpuUYeCKuil mox.

Cwuiia Toka. [IocTOSTHHBIN TOK.

VYcioBHsl CyIIECTBOBAHMS MTOCTOSIHHOTO 3JEKTPUYECKOTO TOKa. MICTOUHMKHK
toka. Hanpsixenne U u DJ1C &.

3akoH Oma A1l yuacTKa LETH.

DIIEKTpUYECKOE COIIPOTHBJICHHUE. 3aBUCUMOCTD CONPOTHUBJICHUS
OJHOPOJHOIO MPOBOJHUKA OT €ro JJWHBI U IUIOLAIH MOMNEPEYHOTO CEYEHUS.
VY aenbHOE CONpOTHUBIICHUE BEIECTBA.

[TocnenoBarenbHOE, MapaALIEIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOHUKOB.
Pacuér pa3zpeTBnéHHBIX nekTpudeckux rnenei. [Ipasmna Kupxroda.



Pabora snektpudeckoro toka. 3akoH Jxoyns—JIeHua.

MoOIHOCTh ANEKTPUUECKOr0 TOKA. TerioBas MOIIHOCTb, BblJesieMas Ha
pe3ucTope.

OJIC u BHyTpeHHEEe CONMPOTUBIECHUE HCTOYHMKAa TOKa. 3akoH Oma and
MOJHOW (3aMKHYTOM) SJEKTPUYECKOW 1enu. MOIIHOCTh HMCTOYHHKA TOKA.
Kopotkoe 3ambikanue.

KonneHncarop B uenu nocTOsIHHOTO TOKA.

TexHu4ueckue yCTpOUMCTBA W TEXHOJIOTHUYECKHE IMPOLECCHI: aMIEPMETP,
BOJILTMETP, PEOCTAT, CYETUMK DIIEKTPUUECKO N IHEPTUH.

Hemoncmpauuu.

N3mepenue cuibl TOKA U HApsSIAKEHUSI.

HccnenoBanne 3aBUCUMOCTH CWIbI TOKa OT HANpPSHKEHUS UL PE3UCTOPA,
JIaMIIbl HAKAJIMBAHUS U CBETOJIMO/1A.

3aBUCUMOCTh COTPOTHUBJICHUS IWIMHIAPUYECKUX MPOBOJTHUKOB OT JIJIMHBI,
TJIOIIA/IU MOMEPEYHOT0 CEYEHUS U MaTepuara.

HccnenoBanne 3aBUCUMOCTH CUIIBI TOKa OT COMPOTUBIIEHUS IIPU MOCTOSTHHOM
HaIPSHKEHUU.

[Ipsimoe uzmepenne 3 /1C. KopoTkoe 3aMmbIkaHH€e rajlbBaHUYECKOTO 3JIEMEHTA
U OIICHKA BHYTPEHHEr 0 COMPOTHUBJICHUSI.

Cnoco0Obl coenMHEeHNsI UICTOYHUKOB TOKa, 3 /]C Gatapeit.

HccnenoBanne pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU UCTOYHUKA TOKA
OT CHJIbI TOKA B LIEMH.

Yuenuueckuii skcnepumenm, nadopamopuuie padom i, npaKmMuKym.

HccnenoBanue cCMEIaHHOTO COEITUHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpOTUBIICHHUS TPOBOTHUKOB.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKa OT HANPSKEHHS JUIsl JIaMIIbI
HaKaJIMBaHUS.

YBenuueHue npeena u3MepeHus amrnepMerpa (BoJIbTMETPA).

N3mepenne 3/IC v BHYTPEHHETO COMPOTUBIICHUSI ICTOYHUKA TOKA.

Hccnenosanne 3aBucumocTtd J/]C raibBaHUUECKOTO 3J€MEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HUCTOYHHKA TOKA
OT CHJIbI TOKA B LIEMH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HOM MOIITHOCTH HICTOYHUKA TOKA OT CHITBI
TOKa.

Tema 3. Toxu 6 pa3tuuHwlx cpeoax.

OnekTpuyecKkasi MPOBOJUMOCTh  Pa3IMUHBIX BEHIECTB. DJIEKTPOHHAsS
IPOBOJUMOCTh TBEPIBIX METAUIOB. 3aBUCUMOCTh COINPOTHUBJICHUS METAIOB OT
Temneparypbl. CBepXIpOBOAUMOCTD.



DneKTpU4eCKui TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonmynpoBonnuku.  CoOCTBEHHass M NpPUMECHas  MPOBOJUMOCTb
noJIynpoBoAHUKOB. CBOMcTBa P—N-niepexoa. [lomynpoBo 1Ko BbIE TPUOOPHL.

DNIEKTPUYECKUN TOK B JJIEKTPOJUTAX. DJIEKTPOJUTHUYECKAS JIHCCOLUALIMS.
DunexTposn3. 3akoHsl Papazaest A HIEKTPOJIN3a.

ONeKTpuyecknid TOK B ra3ax. CaMOCTOATENbHBI U HECAMOCTOSITEIbHBIN
pa3psan. PazmiuHele THIIBI cCaMOCTOATENBHOTO pazpsaaa. Monnus. [ nazma.

TexHnueckne yCTpOWCTBA M NPAKTUYECKOE NMPUMEHEHHE: ra3opaspsaHbIC
JaMIIbl, 3JEKTPOHHO-IydeBas TpyOKa, MOJIYIPOBOJAHHUKOBBIE MPUOOPHI: TUOI,
TpPaH3UCTOp, (POTOAMOJN, CBETOAUOJ, TallbBaHUKA, padUHUPOBAHUE MEIH,
BBITIJIABKA AJIFOMHUHMUS, DJIEKTPOHHASI MUKPOCKOTIIHS.

Hemoncmpauuu.

3aBUCUMOCTbH CONPOTUBJICHHS METAJUIOB OT TEMIIEPATYPBI.

[IpOBOIMMOCTB IIEKTPOJUTOB.

3akoHsbl aekTposmsa Papanes.

HckpoBoii pa3psl v TPOBOAUMOCTb BO31yXa.

CpaBHeHuE MPOBOAUMOCTH METAIUIOB U MOJIYIIPOBOIHUKOB.

OHOCTOPOHHSA MPOBOJIUMOCTD JUOA.

Yuenuueckuii axkcnepumenm, nadopamopnvie padomvt, npaKmuKym.

HaOmonenue anekrponusa.

N3mepenue 3apsaa 0 THOBAIEHTHOTO HOHA.

HccnenoBaHne  3aBUCUMOCTH  CONPOTHUBIICHUS  TEPMOPE3UCTOpA  OT
TEMIIEPaTypHI.

CHsTHE BOJIBT-aMIIEPHOM XapAKTEPUCTUKU THOIA.

Du3uYecKUl NPAKTUKYM.

Cnoco0bl u13MepeHus (PU3NUECKUX BETMUHH C UCTI0JIb30BAHUEM aHATIOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX NPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CUCTEM.
AOCOIIOTHBIE U OTHOCUTEJIbHBIE MOTPEITHOCTH U3MEPEHUIN PU3NUECKUX BEITUY U H.
OueHka rpaHul NOTrpeIHOCTEN.

IIpoBeneHne KOCBEHHBIX U3MEPEHHUM, MCCIEAOBAaHUM 3aBUCHUMOCTEN
bu3nuecKkux BEIWYMH, MPOBEpKa MPEMJIOKEHHBIX TUNOTe3 (BBIOOp U3 padoT,
ONMUCAHHBIX B  TEMAaTHYECKUX pazgenax «YYEHUYECKUH  SKCIIEPUMEHT,
nabopaTtopHbIe pabOTHI, MPAKTUKYM) ).

Me:xnpeaMeTHbIE CBA3M.

WN3ydyenne kypca Qusuku yrayosnéaHoro ypoBHs B 10 kiacce
OCYLIECTBIIETCS C YUYETOM COJIEPKATEIBbHBIX MEKIIPEAMETHBIX CBA3EU C Kypcamu
MaTeMaTuKu, OMOJIOTUH, XUMUH, TeoTpa(uu 1 TEXHOJIOTHH.

Mesxcnpeomem Hvle ROHAMUA, C6A3AHHbBLE C U3YYUEHUEM MENL 0006 HAYUH 020
no3HanuA: SBICHUE, HAYYHBIA (PaKT, TUMOTe3a, (U3NUecKas BEIUYMHA, 3aKOH,



Teopusi, HaAONIOACHUE, SKCIEPUMEHT, MOJACIHPOBAHUE, MOJENb, WU3MEpPEHUE,
MOTPEUTHOCTH U3MEPEHHM, U3MEPUTEIbHBIC TPUOOPHI, I(POBast TadopaTopHsL.

Mamemamuka: peunieHue cucteMbl ypaBHeHWH. JluneiiHas QyHKIMS,
napaboJa, runep0osa, ux rpaduku U CBOMCTBA. TpUroHO MEeTpUUeCKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOKIECTBO.
BekTopbl ¥ uX MPOEKIMK Ha OCH KOOPAMHAT, CJI0KEHUE BEKTOPOB.

buonozus: mexannueckoe NBMKCHHE B )KUBOU Npupoe, nuddy3usi, o.cMoc,
TEIJIOOOMEH >KMBBIX OPTraHU3MOB, TEIIOBOE 3arps3HEHHUE OKPYXKAIOIIEH cpelbl,
yTUIM3ausl OMOOPTaHWMYECKOTO TOIUIMBA JUIA BBIPAOOTKH «TEIJIOBOM» U
AIIEKTPOIHEPT UM, TIOBEPXHOCTHOE HATSKEHUE U KATWIUIAPHBIC SIBJICHUS B IPUPOJIE,
AIIEKTPUYECKHUE SBJICHUS B KUBOM IPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHHE BEILECTBA, CTPOEHHE aTOMOB M MOJIEKYJ,
MOJIb BEIECTBAa, MOJSIpHAas Macca, NOJy4eHHEe HAaHOMATepHUalioB, TEIUIOBBIC
CBOMCTBA TBEPABIX TEN, KUAKOCTEU M ra30B, KUAKUE KPUCTAIUIBI, HIEKTPHYECKHE
CBOMCTBA METAIOB, AIEKTPOIUTHIECKAS JUCCOIMAITNS, TATbBAaHUKA, SJICKTPOHHAS
MUKPOCKOTIHSI.

TI'eozpagpusa: BnaxxHoCTh BO31yXa, BETPBI, 0apOMETP, TEPMOMETP.

Texnonozua: npeoOpazoBaHUE JBUKECHUN C UCIIOJIb30BAaHUEM MEXaHU3MOB,
yu4€T CyXOr0 H IKHUJAKOTO TPEHUS B TEXHHUKE, CTaTUYECKUE KOHCTPYKIUH
(KpOHIITEHH, pemeéryarble KOHCTPYKIIUK), UCTIOIb30BaHNUE 3aKOHOB COXPaHEHHUS
MEXaHUKH B TEXHUKE (TUPOCKOIN, BOJOMET W JIPYTUE), ABUTaTellb BHYTPEHHETO
Cropaunusi, mapoBasi TypOuHa, ObITOBO X0OJIO IUIbHHUK, KOHTUITUOHED, TEXHOJIOTUU
MOJIlydeHHsI COBPEMEHHBIX MaTepHaioB, B TOM UHCIE HAaHOMATEpHUAalOB, H
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MIICHHE JJIEKTPONPHOOPOB,
ra3zopaspsiIHble JJAMITbI, TIOJYIPOBOIHUKOBBIE TPUOOPHI, TaJhbBaHHKA.

11 KJIACC

Pa3znen4. JiekTpoauHaMuKa.

Tema 4. Mazuummnoe none.

B3aumopelcTBUE MNOCTOSIHHBIX MAarHUTOB M TIPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bekrtop MarHuTHOM wuWHAYKUMH. llpuHumn cynepno3uunu
MAarHuTHBIX NOJeW. JINHUM MarHUTHOW MHTYKIWH.

MarautHoe 1oJie TPOBOJHUKA ¢ TOKOM (TIPSIMOTO MPOBOHHUKA, KAaTYIIKA U
KpyroBoro Butka). OnsIT Dpcrena.

Cuna Amrnepa, e€ HarpaBJICHUE U MOTYJIb.

Cuna Jlopenna, e€ HanpaBJieHUE U MOAYJIb. JIBUKEHNE 3apsyKEHHOW YaC TUIIbI
B OJJHOPOJHOM MarHUTHOM noJie. PaboTa cunbl JlopeHia.

MarunuTHo€ 10Jie B BelecTBe. DeppOMarHeTKy, apa- U TuaMarHeTUKH.



Texuuueckue YCTpOﬁCTBa N TCXHOJOTHYCCKHUC IIPOLCCChI. IPHUMCHCHHUC

ITOCTOSTHHBIX MAarHHTOB, AIEKTPOMATHUTOB, TECTEP -MYJIbTUMETD,
ANIEKTPOIBUTATENh SIKOOU, YCKOPUTENU AJIEMEHTAPHBIX YaCTHII.
Hemoncmpauuu.

KaptyHa 7MHMM  MHAYKIMM  MarHUTHOTO  MOJII  MOJIOCOBOIO M
0IKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTtrHa nMHMI MarHUTHOW MHAYKLWH TIOJIS JUIMHHOTO IIPSIMOTO IIPOBO THUKA
Y 3aMKHYTOTO KOJIbIIEBOT'O IPOBOTHUKA, KATYIIKH C TOKOM.

B3aumoenicTBue 1ByX IPOBOIHUKOB C TOKOM.

Cuna Ammepa.

[enctBue cuitel JIopeHa Ha HOHBI AJIEKTPOJIUTA.

Ha6monenue nBr>keHHs MyvYKa 3JIEKTPOHOB B MAarHUTHOM TIOJI€.

[IpuHIMn JNEUCTBUSA AIEKTPOU3IMEPUTEIILHOTO npubdopa
MarHUTOIEKTPUYECKON CHCTEMBI.

Yuenuuecxkuit skcnepumenm, nadopamopuuie padomvi, npaAKMUKyM.

HccnenoBanre MarHUTHOT O TOJIS TOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOUCTB (PeppOMAarHeTUKOB.

HccnenoBanne 1eicTBUAS NOCTOSHHOTO MarHUTa HA PaMKy € TOKOM.

N3mepenue cumsl AMmepa.

N3y4yeHune 3aBUCUMOCTH CHIIbI AMIIEpA OT CUJIBI TOKA.

OnpeneneHre MarHUTHOM MHAYKLMY Ha OCHOBE U3MEPEHMS CUJIbI AMIIEpa.

Tema 5. dnekmpomazHumHaa UHOYKYUAL.

SlBneHue 3yieKTpoMarHuTHOM HMHAYKUMH. [loTOK BekTOpa MarHUTHOU
uHaykiuu. JDJIC uHayknuu. 3aKOoH SJEKTPOMAarHuTHOW uHAyKuuu Dapanes.
Buxpesoe anekrpuueckoe nnosie. Toku Dyko.

OJIC vHOyKUMHA B MPOBOJHUKE, IBHXXYLIEMCS B OJHOPOJHOM MarHMTHOM
ToJIE.

ITpasuio Jlenua.

NuayktuBHOCTh. Karylika WHAYKTUBHOCTH B LIEMH MOCTOSHHOTO TOKA.
SBnenne camonnaykuuu. 3 /JC caMOMHIYKIIUH.

DHeprust MarHUTHOT O MOJIS1 KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHnueckrne ycTpONCTBA M TEXHOJOTHMYECKHE MPOLECCHI: MHAYKIMOHHAS
Ne4b, COJCHOMI, 3aIUTA OT AIEKTPU3ALNUN TE NPU JBHKEHUA B MATHUTHOM I10JI€
3emiu.

Hemoncmpauuu.

HaOmtoenue siBjeHUs 3J€KTPOMArHUTHOM UHTYKITUH.

UccnenoBanne 3aBucumoctd JJC HHAYKIMH OT CKOPOCTH H3MEHEHHS
MarHUTHOTO MOTOKA.



IIpaBuno Jlenna.

[lanenne marauTa B alFOMUHUEBOH (MEIHOM) TpyOe.

SIBneHne CaMOUMHAYKIINH.

Hccnenosanue 3aBucumoctd 3/]C caMOMHAYKIMHA OT CKOPOCTH U3MEHEHHUS
CHUJIbI TOKA B TIEMH.

Yuenuueckuit sxkcnepumenm, nadopamopuvie padomvi, npaAKMUKym.

HccnenoBanue siBICHUS JIEKTPOMAarHUTHO M MHTYKIIUU.

OmnpeneneHrie MHIYKIMU BUXPEBOTO MarHUTHOT'O HOJIS.

HccnenoBanue sIBICHUS CAMOUHYKIUH.

COopka Mo1e11 3JIEKTPOMArHUTHOTO TeHepaTopa.

Pa3znea . KosieOanus v BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarenbHast cuctema. CBOOOIHbIE KOJICOAHMS.

["apmonnueckue kosedanus. Kunemarnueckoe U JUHaAMHUYECKOE OMHCAHHUE.
DHepreTuyecKoe ONMUCaHue (3aKOH COXPAHEHUsI MEXaHUYeCKOM sHeprum). BoiBoa
JMHAMUYECKOT0 OMUCAHUA FAPMOHUYECKHUX KOJIEOaHUI U3 UX SHEPTETUYECKOTO U
KHUHEMAaTHUYECKOTO OMUCAHUS.

Ammumaryna u ¢aza xonedanuil. CBsi3b aMIUIMTYAbl KOJICOAHU MCXOJIHOM
BEJIMYUHBI C aMIUIUTYJaMU KOJIeOaHUH €€ CKOPOCTHU U YCKOPEHHUSI.

[lepuon m yactota koneOanuii. Ilepuon ManmbiX CBOOOJHBIX KOJIEOAHMIA
MaTeMaTuyeckoro MasitHuka. Ilepuon cBOOOAHBIX KOJICOAHUH MPYKUHHOTO
MasiTHUKA.

[TonsTue o 3aryxaromux kojeOaHusx. BeinyxaeHHble kosiedanus. PesoHaHc.
PezonancHass kpuBas. BimsHue 3aryxaHus Ha BUJ DPE30HAHCHOM KPUBOM.
ABTOKOJIEOaHUSI.

TexHuueckue ycTpoONUCTBA M TEXHOJOTHUUYECKHUE MPOLIECCHI: METPOHOM, Yachl,
Ka4elu, My3bIKalbHbl€ MHCTPYMEHTHI, ceicMorpad.

Hemoncmpayuu.

3anuch K0J1e0aTeIbHOTO IBUKCHUS.

HaOmtonenne He3aBUCUMOCTH MEepUOJa MaJIbIX KOJIeOaHUW Tpy3a Ha HUTH OT
aAMIUTUTY/IBI.

HccnenoBanue 3aTyXarommx KoJieOaHuH 1 3aBUCUMOCTH MIEPHO1a CBOOOTHBIX
KOJIeOaHUM OT COMPOTHUBJICHUS.

HccnenoBanne KojiebaHWl TIpy3a Ha MAacCUBHOW TPYXKHUHE C IEbIO
dbopmMupoBaHus NpeICcTaBICHUHN 00 HeaTbHOM MOIETH IPYKUHHOTO MasTHUKA.

3aKoH COXpaHEeHUs SHEPTUH TIPU KOJCOAHUAX I'Py3a Ha MPYKUHE.

HccnenoBanue BEIHYXICHHBIX KOJIEOaHUI.

Ha6monenne pe3oHanca.

Yuenuueckuii 3xcnepumenm, nadopamopuvie padomvt, npaKmuKym.



W3mepenne nepuoga CBOOOIHBIX KOJEOAHH HUTSHOTO U MPYKHUHHOTO
MasiTHUKOB.

M3yuenue 3aKOHOB IBMKEHUS Tela B X0/1€ KOJIeOaHWH Ha YIPYTroM IOJIBECe.

W3ydeHne NBUKEHUSI HUTSHOTO MasiTHUKA.

[Ipeo6pazoBanme YHEPTUH B IPY>KUHHOM MasiTHUKE.

HccnenoBanne yObIBaHUS aMIUIMTY/bl 3aTyXarOMIMX KOJEOAHUH.

HccnenoBanne BEIHYXIEHHbBIX KOJIEOaHUI.

Tema 2. InekmpomazHumHuole KOJ1€OAHUA.

KoneGarenbubiii kOHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJI€OaHUS B
uacaIbHOM Kosie0atenbHOM KOHType. Popmyna TomcoHna. CBs3b aMIUIMTY/bI
3apsia KOHIEHCAaTopa c aMIUIMTY10M CHIIbI TOKA B KOJIE0aTEIbHOM KOHTYPE.

3aKOH COXpaHEHHUs SHEPTHUH B HJI€aIbHOM K0JIEOATEIbHOM KOHTYPE.

3aTyxaronme AJIEKTPOMAarHUTHbIE KOJIeOaHusl. BbinyxaeHHbie
AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

[lepemenHbli TOK. MOIIHOCTE NEPEMEHHOTO TOKA. AMIUIMTYIHOE U
NEHCTBYIONIEE 3HAUYEHUE CUJIbl TOKA W HANPSDKEHUS MpU pas3muHoOil (opme
3aBUCUMOCTH IIEPEMEHHOTO TOKA OT BPEMEHU.

CunycounabHbI NEPEMEHHBIA TOK. Pe3ucTop, KOHIEHcAarop M KaTyllka
WHIYKTUBHOCTH B LIENM CHUHYCOUJAJIBHOI'O MEPEMEHHOTO TOKA. Pe30HaHC TOKOB.
Pe3onanc HanpsixeHU.

Wneanbublii Tpancopmarop. IlpousBoacTBo, mnepenadya u mnoTpeOeHUE
AIEKTPUYECKOU DHEPTUH.

DKOJIOTUYECKHE PUCKU NPU NPOU3BOACTBE 3JeKTpodHepruu. Kynbrypa
MCII0JIb30BaHMS JIEKTPOIHEPTUU B IOBCETHEBHOM )KU3HH.

TexHnueckrne yCTpOWCTBA U TEXHOJOTHYECKUE IMPOLECCHI: 3IEKTPUUECKUM
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, JIMHUH JIEKTPOIIEpeaay.

Hemoncmpayuu.

CB00OOTHBIC DJICKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCHUMOCTb YaCTOThI CBOOOIHBIX KOJI€OAHUHN OT MHTYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuuuiorpamMmbl 3J€KTPOMArHUTHBIX KOJIEOAHU.

['enepaTop He3aTyXaroMKUX JIEKTPOMArHUTHBIX KOJICOAHUI.

Mo zeib 35IEKTpOMAarHuTHOTO TEHEPATOPa.

BbinyxaeHHbIe CUHYCOUJAIbHbBIC KOJIeOaHUs!.

PesncTop, KaTymka MHAYKTUBHOCTH W KOHJIEHCATOpP B LENH NEPEMEHHOTO
TOKA.

PesoHanc mipu MoOCHENOBAaTeNIbHOM COEAWHEHUM PE3UCTOpPA, KaTyLIKU
WHJYKTUBHOCTHU I KOHJEHCATOPA.

YCTpoiCTBO M MPUHIIMIT ASUCTBUS TpaHCPopmaropa.



Moienb TMHUYM AIIEKTpONIEpEIadu.

Yuenuueckuii 3kcnepumenm, nadopamopmusie padoom v, npAKMUKYM.

N3yuenue Tpancpopmaropa.

HccnenoBaHne MepeMEHHOTO TOKa 4epe3 IMOCIIEN0BATEIbHO COEAUHEHHBIE
KOHJIEHCATOP, KaTylIKy U pe3UCTOP.

HaOmtonenmne 31eKTpOMarHuTHOTO PE30HAaHCa.

HccnenoBanne paboThl HCTOYHUKOB CBETA B LIETIA [IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 3,1eKmMpOMAZHUNIHbBLE GOTHbL.

MexaHnueckue BOJIHBI, YCJIOBHMsS HMX pacnpocTpaHeHus. llomepeunsie u
IpOJOJIbHBIE BOJIHBL. [lepron, CKOpOCTh pacnmpoOCTpaHEHUs W JJIMHA BOJIHBI.
CBoiiCTBa MEXaHMYECKUX BOJIH: OTPaXEHHE, IMpEIOMIICHUE, MHTEepEpEeHLUs U
nupaKiys.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[IlymoBOe€ 3arpsi3HEHUE OKPYKAOILEH CPebl.

DJIEKTPOMarHuTHbIE BOJIHBI. Y CJIOBHS U3JIy4€HUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opueHTalys BEKTOPOB B JJIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  DJIEKTPOMArHUTHBIX  BOJIH:  OTPaXEHHE,  IPEIOMIICHHUE,
noJisipu3anus, uHTep pepeHus u AuppaKus.

[Ilkana >7eKTpOMarHuTHBIX BOJH. [IpriMeHeHne 3IIeKTpPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMIIBI pagUOCBsI3U U TENEBUAEHUS. Paanonokanusi.

DJIEKTPOMAarHuTHOE 3arpsI3HEHNUE OKPYKAIOILEH CPEIbI.

Texnuueckue yCTpONWCTBA M MPAKTUUECKOE MPUMEHEHHE: MY3bIKaIbHbIE
MHCTPYMEHTHI, pajiap, paauonpuéMHUK, TEJIEBU30p, aHTeHHa, Tenegon, CBU-nieus,
yJIbTPa3BYKOBasl AMATHOCTUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpayuu.

O6pazoBaHue U pacpOCTPAHEHUE MOTIEPEUHBIX U PO JOJIbHBIX BOJIH.

Kounebmoieecs Teno kak KICTOUHHK 3BYKa.

3aBUCHUMOCTD IJIUHBI BOJIHBI OT YaCTOTHI KOJICOAHUI.

HaOmtonenue oTpakeHus U IpeIoMIICHUS MEXaHUYECKHUX BOJIH.

HaOmonenune nnrepdepeHnu u 1uQpakiu MEXaHUu4eCKUX BOJIH.

AKYCTHYECKHUI pE30HAHC.

CBoiicTBa yIbTpa3ByKa U €r0 MPUMEHEHHE.

HaOmtonenue cBs3M IPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYIOW U
4acTOTOU KOJIeOaHUH.

HccnenoBanne  CBOWCTB — DJJEKTPOMArHUTHBIX — BOJIH:  OTPaKECHHUE,
npeioMIIeHUE, MOsIpU3aius, Tudpakius, UHTEp PepeHIIusI.

OOHapyxeHrne nHGPAKPACHOTO U YIbTPAPHOIETOBOTO U3JTyd CHUM.

Yuenuueckuii s3xcnepumenm, nadopamopmsie padom v, npaAKMUKYM.



N3yuenue napaMeTpoB 3BYKOBOW BOJIHBI.

N3yyeHue pacrpocTpaHeHUs 3BYKOBBIX BOJIH B 3AMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAamMonMHENHOE pacIpOCTPAHEHUE CBETA B OAHOPOAHOM cpene. JIyu cera.
ToueyHbIM UICTOYHHK CBETA.

OTtpakeHue cBera. 3akOHbI OTpaxkeHus cBeTa. llocTpoeHue n3oopaxeHui B
iockoM 3epkaie. Chepuueckue 3epkania.

[Ipenomnenue cBeTa. 3akOHBI MPEJIOMIICHUS CBETa. AOCOIOTHBIN MOKa3aTeNb
npenomiieHus1. OTHOCUTENBHBIN ITOKa3aTelb mpenomiieHus. [IocTostHCTBO 4acTOThI
CBETa U COOTHOIICHUE JJIMH BOJIH NP IEPEX0JI€ MOHOXPOMAaTUYECKOTO CBETa
4yepes3 rpaHully pasjiena AByX ONTHYECKHUX CPEN.

Xoa myuelt B npusme. ucnepcus cBera. ClOXKHBIN cocTaB 0€Ioro cBeTa.
IBer.

[lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbpIi yroJl MOJHOTO BHYTPEHHETO
OTPAKEHUS.

CoOuparoiiie 1 pacceuBarole JMH3bl. ToHkas JsmH3a. DOKycHOE
paccTosiHUE M ONTHYECKas CHja TOHKOW JIMH3bL. 3aBUCUMOCTb (POKYCHOTO
paccTOSIHUSL TOHKOM cepruecKoi JIMH3bl OT €€ T€OMETPUM U OTHOCUTEIBHOTO
MOKA3aTeIIs IPENOMIICHUS.

@opMyra TOHKOM JIMH3BI. Y BEIMUEHHUE, 1aBAEMOE JIMH30M.

Xox Jiyda, IpOLIEAIIErO JMH3Y MOJ MPOU3BOJBHBIM YIJIOM K €€ IJaBHOM
ontuueckoil ocu. IlocTtpoeHune u3zoOpaxkeHWid TOUYKM M OTpe3Ka MNpPSAMOMl B
COOUMpAarONIMX U PaCcCEUBAIOIIMX JIMH3aX U UX CUCTEMAX.

OnTuueckue npudopsl. Pazpemaronias cnocoOHOCTh. ['1a3 kak onTuyeckast
CHCTEMA.

[Ipenensl IpUMEHUMOCTH FEOMETPUUYECKOUN ONITHKH.

BonnoBas onrtuka. Murepdepenuus cBera. KorepeHTHblE HCTOYHHUKH.
YcnoBusi HaOMIOACHUS MaKCUMYMOB W MHUHUMYMOB B HMHTEp(dEpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHHMKOB. [IpuMephl KiacCUYECKUX
UHTEP PEePEHIIMOHHBIX CXEM.

Hudpakmus  cBera. JludpakimonHas pemerka. YCJIOBHE HaOMIOAEHUS
IJIABHBIX ~MAaKCHMMYMOB TIpM  MAJ€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PaKIUOHHYIO PEIIETKY.

ITonspuzanms ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCHI: OYKH, JIyIa,
nepuckor, (oToanmapar, MUKPOCKOI, MPOEKIMOHHBIN amnmapar, MpOCBETICHUE
ONTHUKH, BOJIOKOHHAS ONTHUKA, TU(PPaKITHOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAXKECHHSI CBETA.



Hccnenosanne npenomieHus CBeTa.

HaGmronenue noaHoro BHYTpEHHEr0 OTpakeHus. Moienb CBETOBO/IA.

HccnenoBanne xoxa CBETOBBIX IIYYKOB Ye€pe3 INIOCKONApAUIEIbHYIO
IUTACTUHY U NIPU3MY.

HccnenoBanue cBOMCTB U300 paKeHUH B JTMH3aX.

Mopaenn MUKpOCKOIIA, TENECKOMA.

Ha6monenue untepepeninu caera.

HaGmroenue 1BeTOB TOHKUX TUIEHOK.

Ha6monenue nudpaximu cBeta.

W3yuenue nudpakimOHHON pemETKY.

HaOmonenune nudpakiimOHHOTO CIIEKTpa.

Ha6monenue nucnepcuu cBera.

HaOmtonenune nonsipuzanuu cBera.

[IpuMeHeHne noISIPOUA0B JJISl U3YyUEHUSI MEXaHUYECKUX HAIPSKCHHM.

Yuenuueckuii 5xcnepumenm, nadopamopnuie padomwl, npaKmuKym.

N3mepenune nokasaresns npesioMIICHUS CTEKIIA.

HccnenoBanne 3aBUCUMOCTH (POKYCHOTO pAacCTOSIHUSL OT BellecTBa (Ha
IpUMEPE KUJIKUX JIUH3).

N3mepenune GoKyCHOTO pacCTOSHUS PACCEUBAIOIINX JIMH3.

[losryueHnue n300paxeHus B CUCTEME U3 TUIOCKOTO 3€pKaJia v JIMH3bI .

[osryuenue n300pakeHus B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TENECKOMMYECKUX CUCTEM.

HaOmonenune nudpakuuu, nuTepHepeHIrH U NOoJIIpU3aliu CBETA.

N3ydenue nonsipusanuy CBeTa, OTPaXEHHOTO OT ITIOBEPXHOCTHU AUDIIEKTPUKA.

N3ydenne nHTepPepeHInu Ja3epHOTO U3IyYCHUS Ha JIBYX ILEIISX.

HaOmonenue nucnepcum.

HaOmonenue u uccnenoBanue 1MPpakIMOHHOTO CIIEKTPa.

N3mepenune 1MHbI CBETOBOM BOJIHBI.

[losryuyenue criekTpa U3aydeHUs] CBETOAMO1a IPU MOMOUM TU(PPAKIIMOHHON
PELLETKH.

Pa3nen 6. OcHOBBI ClIe M ATIBLHOM TEOPUH OTHOCHUTEILHOCTH.

I'panuupl  IpUMEHMMOCTH — KJIaccuyeckou — mexaHuku.  [locTynmaren
CIIEUMATbHOM TEOPUU OTHOCHUTEIBHOCTH.

[IpocTtpancTBeHHO-BpeMeHHOW  wHTepBal. [IpeoOpazoBanus Jlopenia.
YcmoBue npuuMHHOCTH. OTHOCHTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHHE
BPEMEHH U COKPAILEHUE JIJTUHBI.

DHEprusi U UMITYJIbC PEISITUBUCTCKOM YaCTHIIBI.

CBs3b MaccChl € 3HEPTUEN U UMITYJIbCOM PEJIITUBUCTCKON YaCTULIbI. D HEPT U
MOKOS.



TexHuueckue ycTpoMCTBA M TEXHOJIOTHYECKHE IPOLECCHI: CITyTHUKOBBIE
NPUEMHUKY, YCKOPUTEIH 3apsIKEHHBIX YaCTULL.

VY4eHnYecKHil SKCIIEPUMEHT, 1Ta00paTopHbIE PAOOTHI, IPAKTUKYM.

OmnpeneneHre UMIYJIbCa MW DHEPIUM  PEISATUBUCTCKUX YacTul (IO
doTorpadusam TpeKoB 3apAKEHHBIX HACTULL B MATHUTHOM TIOJIE).

Pa3nen7. KBanroBas pusuka.

Tema 1. KopnycKynapHo-60/1H0801 0yaiu3m.

PaBHOBeCHOE TEMJIOBOE U3TydyeHUE (M3JIydeHUE aOCOIOTHO YEPHOIO TEna).
3akoH cMmemeHus Buna. ['unoresa [Inanka o kBaHTax.

DOTOHBI. DHEPTUSA U UMITYJILC (DOTOHA.

®otorpdext. Onbitel A. I'. CroneroBa. 3akoHsl (HoTodPdekTa. YpaBHEHHE
Oiinmreitna Ay pororddexra. «Kpacnas rpanuna» Gporodrddekra.

JaBnenne cBerta (B YacTHOCTH, [IaBJICHUE CBeTa Ha aOCOJIOTHO
NOTJIOMIAIOLIYI0 M a0COJIIOTHO OTpaxaroulyro mnoBepxHocTh). Ombitel I1. H.
JleGenena.

BonHoBble cBOlicTBa yacTull. Bonssl ne bpoins. [{nnaa BonHbl Ae bpoins u
pa3mepbl  O0JacTH JIOKaIM3alMM JABWXKYHIEHCs vacTuubl. KopmyckymsipHO-
BOJIHOBO nyanmu3Mm. {udpaxuus 3J1eKTpOHOB Ha KpUCTaJUIaX.

Cneunduka nzmepenuii B Mukpomupe. COOTHOIIEHUSI HEOIPEAESNEHHOCTEN
['eitzenOepra.

TexHuueckue yCTpONCTBA M TEXHOJIOTMYECKHUE MPOLECCHI: CHEKTPOMETD,
doTO3NMEMEHT, (POTONATUYMK, TYHHEIbHBI MHMKPOCKOI, COJIHEUHas Oarapes,
CBETOHO/I.

Hemoncmpayuu.

®oTo3(PPeKT Ha YCTAaHOBKE C IMHKOBOU MJIACTUHOM.

HccnenoBanne 3akoHOB BHELHETO GpoTosddekra.

HccnenoBaHnne 3aBUCUMOCTU  CONPOTHUBIICHUS  TMOJYIMPOBOJHUKOB OT
OCBEIIEHHOCTH.

CBeToanon.

Comnneunas Oarapes.

Yuenuueckuii 3xcnepumenm, nadopamopnvie padomvl, npaKmuKym.

Hccnenosanue poTope3uctopa.

N3mepenue nocrossHHOM [Inanka Ha ocHOBe uccienoBanus Gotorddekra.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAUO/I OT HAPSIAKESHHUS.

Tema 2. Dusuka amoma.

OmnbITEI 0 UCCIEAOBAHHMIO CTpoeHUs aroma. [ImaHerapHas Mojzens atoma
Pesepdopna.

[loctynarel bopa. M3nyyenue u nornoiieHue (GOTOHOB MPU MEPEX0JIe aToMa
C OJHOT'0O YPOBHS SHEPT MU HA IPYTOW.



Bunbl ciektpoB. CHieKTp ypOBHEW SHEPTUU aToOMa BOJIOPO/IA.

CHnoHTaHHOE U BBIHYKJIEHHOE U3JTyuyeHue cBera. Jlasep.

TexHnueckrne ycTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: CHEKTPAIbHBIN

aHaJm3 (CIEKTPOCKOT), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Hemoncmpauuu.

Moaens onibiTa Peszepdopa.

Habmtonenme muHeiuaTeiX CIIeKTPOB.

YCTpPOKCTBO U IEUCTBUE CYETYMKA HOHU3UP YIOIUX YaCTHULL.

Ornpenenenne JIMHBI BOJIHBI JIA3EPHOTO U3JTyYEHHUS.

Yuenuueckuit sxkcnepumenm, nadopamopuuie padomvi, npaAKMUKyM.

HaGmonenue muueiyaToro crekrpa.

HccnenoBanne CIieKTpa paspeXeHHOTO aTOMapHOT0 BOAOPOJA U U3MEPEHUE
nocTosiHHOM Punbepra.

Tema 3. Qusuka amomHno20 A0pa u 371eMeHmM APHLIX YA CH U,

Hyknonnast monens sinpa I'eitzenOepra—lBanenko. 3apsan sapa. MaccoBoe
qucIo siapa. M3otomnsl.

PanuoaktuBHOCTh. Anbda-pacnan. DJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. ['aMma-u3inydeHue.

3aKkOH PaAMOaKTUBHOTO pacnajna. PalvOakTUBHbIE HM30TOIBI B HPHUPOJE.
CBoOliCTBAa MOHU3UPYIOLIETO M3JIydeHHs. BiMsHHE pagrOakTUBHOCTH Ha >KUBBIE
opranu3msl. EctecTBeHHBIN QPOH n3myuenus. JJozumerpus.

DHeprus CBsI3U HYKJIOHOB B sifipe. S nepHbie cuibl. Jlegekt Macchl siapa.

Anepusie peakuu. Jlenenne u cuntes saep. AnepHsie peakropsbl. [Ipodaemsbl
YIOPABJISIEMOTO TEPMOSIAEPHOIO CHHTE3a. OJKOJOTMYECKUE aCIIEKThbl pPa3BUTHS
SIIEPHOM SHEPTETUKH.

Merto1bl perucTpayu 1 UCCIEA0BAHMS JIEMEHTAPHBIX YACTHII.

@yHaaMeHTAIbHBIE B3aMMOJAECUCTBH. bapuOHBI, ME30HBI W JIENTOHBI.
[IpencraBnenue o CtangaptHoi Moienu. KBapk-rimrooHHas MOJIENb aAPOHOB.

Ouszuka 3a npenenamu CtangaptHo moaenu. TéMHas marepus U TEMHAas
DHEPTHSL.

EnuncTBO PU3nueckoil KapTUHBI MUpA.

TexHnuuecKue yCTpOUCTBA M TEXHOJIOTHUYECKHE MTPOLIECCHI: TO3UMETP, KaMepa
Bunbcona, simepHBI peakTop, TEPMOSJIEPHBIN peakTop, aTtomHas OomoOa,
MarHMTHO-pE30HaHCHAsi ToMoTpadus.

Yuenuueckuii 3xcnepumenm, nadopamopuvie padomvt, npaKmuKym.

HccnenoBanue TpekoB yacTHII (110 TOTOBBIM (hoTOTpadusm).

HccnenoBanue paguoakTUBHOTO (pOHA C UCTIOIb30BaHUEM JJO3UMETPA.

N3ydenue moryonieHus 0era-4yac Tyl A IFOMUHHUEM.

Pa3gen 8. diieMeHTHI aCTPOHOMMH U ACTPOPUZUKH.



Ortarnel pa3BuTHs acTpOHOMHUH. [[puKiIaqHOE 1 MUPOBO33PEHUECKOE 3HAUEHHE
actpoHomuH. lIpuMeHMMOCTh 3aKOHOB (U3UKU i1 OOBSICHEHHS TMPUPOJbI
KOCMHYECKUX 0OBEKTOB.

Meroapsl acTpoHOMHYECKMX HccaeqoBaHUN. COBpPEMEHHBIE ONTHUYECKHE
TENIECKOTIBI, PAIUOTENECKOIIbI, BHEATMOC(hEpHas aCTPOHOMMUSL.

Bun 3Bé3nHoro Heba. Co3Be3nusi, ApKu€ 3BE3JIbI, IUIAHETHI, UX BUJIMMOE
JIBUKEHUE.

ConHeunas cucremMa.

Comnne. ConmHeuHas akTuBHOCTb. MicTounuk sHeprun CosHIa U 3BE3 .

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTUKH. /[[narpamMmma « CrieKTpaibHbIN KJIacc —
CBETUMOCTB». 3BE3/bl TJABHOW MOCJEI0BATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» I 3BE3J TJIAaBHOM ITOCJIENOBATENbHOCTU. BHyTpeHHee cTpoeHune
3B€31. COBpEMEHHBIE NPEICTABICHUS O MTPOUCXOXKIAECHUHU U 3BoJrolKu CoHIa u
3BE3/. DTallbl )KU3HU 3BE3I.

Mneunsiii Ilyte — nHama ['amaktuka. Ilonoxkenne m nBuxkenne ConHIa B
[Nanaktuke. Tunsl ranaktuk. Paguoranaktuku v kBasapbl. YEpHbIE ABIPHI B SApax
TaJIaKTHK.

Bcenennas. Pacumpenue Beenennoil. 3akon Xa06:1a. Pazoeranue rajgakTuk.
Teopus bosbmoro B3peiBa. PenukroBoe usinyyeHue.

MacraOnas ctpykrypa BeenenHoil. MeraranakTuka.

Hepeménnpie nmpo6eMbl acCTpOHOMHUHU.

Yuenuueckue naoniooenus.

HaGmonenus 3BE3THOT0 HEOA HEBOOPYKEHHBIM IJ1a30M C HMCMOJIb30BAaHUEM
KOMITbIOTEPHBIX MPUIIOKEHUH ISl ONPEIEICHUS MMOJI0KEHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBbIE cO3Be3uss CeBEpHOIro NOdyLIapus U ApKUe
3BE3BI.

HaOmonenuss B Tteneckon JlyHbl, IuiaHeT, TyMaHHOCTEH U 3BE3JIHBIX
CKOIUJICHUM.

Du3uYecKuil NPAKTUKYM.

Cnoco0bl u3MepeHus GU3NUECKUX BETMUHH C UCTI0JIb30BAHUEM aHATIOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX NPUOOPOB U KOMIBIOTEPHBIX TATYUKOBBIX CUCTEM.
AOCOIIOTHBIE U OTHOCHUTEIbHBIE MOTPEITHOCTH U3MEPEHUIN PU3NUECKUX BEITUY U H.
O1ieHKa rpaHull OTPEeLIHO CTEM.

IIpoBeeHME KOCBEHHBIX W3MEPEHUM, HWCCJICNOBAHUNA 3aBUCUMOCTEU
bu3nuecKkux BEIWYMH, MPOBEpKa MPEMAJIOKEHHBIX TUMNOTe3 (BBIOOP U3 padoT,
ONMCAHHBIX B  TEMaTHYECKUX pazgenax «YUYEHUYECKUH  AKCIIEPUMEHT,
nabopaTtopHbIe pabOTHI, MPAKTUKYM ).

O06o0maomee nNOBTOPeHUE.



O6006mIeHNe U cucTeMaTH3aIusl COJep KaHus pa3iesioB Kypca «MexaHukay,
«MounexymnsipHas GU3MKa U TEPMOIUHAMUKAY, « DIEKTpOoJuHaMUKay, «Konebanus
U BOJHBD»Y, «OCHOBBI CHEUUAILHONW TEOPUM OTHOCHUTENBHOCTH», «KBaHTOBas
buznkay, « IEMEHTHI aCTPOHOMHUH U aCTPO PU3UKIY.

Poms ¢m3ukm u acTpoHOMHHM B OSKOHOMHYECKOHW, TEXHOJOTUYECKOM,
COLMAIbHOW U 3TUYECKOM cepax AesTeIbHOCTH YEI0BEKa, POJib U MECTO (PU3UKHU
Y aCTPOHOMMHU B COBPEMEHHOM HAYYHOM KapTUHE MHUPA, 3HAYEHHUE OIIMCATEIIbHOM,
CUCTEMATU3UPYIOIEH, OOBACHUTENBHOM M  MNPOTHOCTUYECKOW  (PyHKUMH
buznyeckoi Teopur, poJib GU3NUECKO TEOPUU B GOPMHUPOBAHUH ITPEACTABICHU I
0 (hu3HUecKoi KapTUHE MUpPA, MECTO (PU3MUECKON KApTUHBI MUpPA B 0OILEM pPSIy
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJE.

MesknpeaMeTHbIE CBA3H.

N3yuenne kypca ¢usuku yrayonéHHoro ypoBHis B 11 kiacce
OCYILECTBIBIETCS C YUETOM COAEPKATENbHBIX MEXIPEIMETHBIX CBSI3EH C KypcaMu
MaTeMAaTUKH, OMOJIOTUHU, XUMUH, Te0Tpa(pUU U TEXHOJIOTUH.

Mesicnpeomem nvie nOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYHUH 020
no3HanuA: SBICHUE, Hay4YHbIH (pakT, rumore3a, pusmueckas BeIMYUHA, 3aKOH,
Teopusi, HaAOJIOJEHUE, SKCIEPUMEHT, MOJCIMPOBAHUE, MOJIE€Nb, W3MEPEHHUE,
NOTPELIHOCTH U3MEPEHU, U3MEPUTETbHBIE TPUOOPHI, IN(POBas Tad0OpaTOPHUSL.

Mamemamuka: peUICHUE CHUCTEMBbl YPAaBHEHHU. TpPUrOHOMETpUYECKHUE
(YHKLIMH: CUHYC, KOCHUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. BEKTOPBI M MX MPOEKUHMH HA OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBonnbie 3neMeHTapHbIX (yHKUUA. [Ipu3Haku 1mogoOusi TPEyroJibHUKOB,
OTIpeIeNICHuUE IJIOMIAIN TFIOCKUX GUTYp ¥ 00bEMa TeJl.

buonozusa: snexrpudeckue SBICHUS B KUBOUM MpUPOAE, KojeOaTeIbHBIE
JBW)KECHHSI B JKMBOM IIPUPOJE, SKOJOTMYECKHUE PHUCKH NPHU IPOU3BOJICTBE
AJIIEKTPOSHEPTUHU, AJIEKTPOMAarHUTHOE  3arpsi3HEHUE OKPYXKAloLIE Cpensl,
YIIbTPAa3BYKOBasi JWAarHOCTUKA B MENMIMHE, ONTHYECKHE SIBJICHUS B >KUBOU
IPUPOJE.

Xumusa: CTpOCHUE aTOMOB U MOJIEKYJI, KPUCTAUTMYECKAsi CTPYKTYpa TBEPABIX
TEJl, MEXaHU3Mbl OOpa30BaHUSl KPUCTALIMUECKON PEHIETKH, CHEKTPaIbHbIN
aHaJIn3.

T'eocpaghua: wmarHuTHBIE TIONOCA 3€MJM, 3aJ€KH MACHUTHBIX PYA,
dhoToCHEMKA 36MHOM ITOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHHUTOB,
ANIEKTpOABUTaTelb SIKOOM, TreHepaTop MEepEeMEHHOrOo TOKa, UHAYKIMOHHAS TIeUb,
JIMHUM 3JIEKTPOTIEpEnay, 3MEKTPOABUTaTeNb, Paaap, PaAUuONPUEMHUIK, TEIEBU30D,
antenHa, Ttenedon, CBY-meub, ynbTpa3BykoBas JUArHOCTHKAa B TEXHUKE,



HpOCKHHOHHBIfI aIrrapar, BOJJOKOHHAas OIITHKA, COJIHCUHAs GaTape;I, CIIYTHHKOBBIC
HpI/IéMHI/IKH, AACPpHAA DOHEPICTUKA U OKOJOTMYCCKHC aACTICKTEI e pa3BUTHA.



[JTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJIHEI'O OBILIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VJIBTATBI

JIMUHOCTHBIE PE3YJIbTATbBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHUS YyueOHOro mnpeamera «Duszmkay
JOJDKHBI OTpaXaTh TOTOBHOCTH M CIIOCOOHOCTh 00 YYaIOIIUXCs PYKOBOJICTBOBATHCS
c(hopMHUPOBAHHOW BHYTPEHHEH MO3UITMEH JUYHOCTH, CHUCTEMON IEHHOCTHBIX
OpUEHTAlMM, TO3UTHUBHBIX BHYTPEHHUX YOEXKIEHUN, COOTBETCTBYIOIIMX
TPAAUIMOHHBIM IEHHOCTSIM POCCUHUCKOT0 OOIIEeCTBa, PaCIIMPEHUE >KU3ZHEHHOTO
OIIbITA U OTBITA AEATEIILHOCTHA B MPOLIECCE PEANN3ALNN OCHOBHBIX HAMPABICHUIN
BOCIIUTATEIbHOM IESITENbHOCTH, B TOM YHUCJIE B YACTHU:

rPakKIaHCKOI0 BOCTIUTAHHUS:

e chOPMUPOBAHHOCTh TPAKIAHCKOW MO3UIMH  OOYYAIOMIEroCsl  Kak
AKTUBHOTO U OTBETCTBEHHOTO UJIEHA POCCUMUCKOT0 00111eCTBA;

e TMPUHITHE TPATUIUOHHBIX OOIICUETIOBEYECKUX TYMAHUCTUYECKUX U
JIEMOKPATAYE€CKHUX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JIEITEIIbHOCTh B UHTEPECAX TPAKIAHCKOTO
oOmiecTBa, y4acTBOBaTh B CaMOYIMpaBJICHUU B 00OpazoBaTeIbHOU
OpraHu3alluy;

e YMEHHME B3aUMOJICCTBOBATH C COLHUAIBHBIMU  HWHCTUTYTaMH B
COOTBETCTBUU C UX (QYHKIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb KTYMaHUTAPHOU U BOJIOHTEPCKOU JIESITEILHOCTH.

NAaTPUOTHYECKOr0 BOCITUTAHUSA:

e chOPMHUPOBAHHOCTh  POCCUHUCKOW  TPaXKIAHCKOW  HMJICHTUYHOCTH,
MaTpUOTU3MA,

e IICHHOCTHOE€ OTHOIICHHE K TOCYAAPCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUNCKHX YUEHBIX B 00J1aCTH QUBUKHU U TEXHUKE.

JYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e ¢chOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUIECKOTO ITOBE/ICHNS;

e CHOCOOHOCTH OIICHMBATH CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACHh Ha MOPaIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YHUCJIE B IESITEIbHOCTH YYEHOTO;

e OCO3HAHHE JMIHOTO BKJIa/Ia B MIOCTPOCHUE YCTOMYHUBOTO Oy IYIIIETO.

ICTETHYECKOr0 BOCIIMTAHUSA:

e DOCTETUYECKOE OTHOIICHHWE K MHPY, BKIHOYAsA JCTETUKY HAYyYHOTO

TBOPUYECTBA, IPUCYIIEr0 (U3NIECKOM HAyKe.
TPYAOBOT0 BOCIIUTAHUSA:



UHTEpEC K Pa3InyHbIM cepam npodecCHOHANbHON ASSITENbHOCTH, B TOM
YliCJie CBA3aHHBIM C (U3MKOM M TEXHUKOH, YMEHHE COBEpIIaTh
OCO3HaHHBIN BEIOOD Oy yIIel TpodecCuu U peaTn30BbIBaTh COOCTBEHHBIE
’KM3HEHHBIE TUIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHMIO UM CaMOOOpPa30BaHHIO B
00J1acTH (PU3MKU HA IPOTAKEHUH BCEH KUSHH.

IKOJOIHY€CKOro BOCIIMTAaHUA

c(hOpMUPOBAHHOCThH AKOJIOTUIECKOU KYIbTYPhI, 0CO3HAHUE TJI00ATLHOTO
XapakTepa FKOJOTUUECKUX TPOOIIeM;

IUIJAHUPOBAHUE W OCYILECTBJICHHE JIEHUCTBUU B OKPYXAOIIEH CpElle Ha
OCHOBE 3HaHUS LIEJIE YCTOMYUBOTO PA3BUTHS YEIIOBEUECTBA;

PACIIMPEHUE OMBITA JEATEIIBHOCTH 3KOJOTHYECKOW HAIPABICHHOCTU Ha
OCHOBE UMEIOIIMXCS 3HAHUM MO (PU3UKE.

HECHHOCTH HAYYHOI0O IIO3HAHUA:

c(hopMHUPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOLLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UUECKON HAYKH;

OCO3HAHME LIEHHOCTU HAay4YHOW AESATENIbHOCTH, TOTOBHOCTH B MPOILECCE
U3y4eHUs: (U3MKU OCYHIECTBISITh MPOEKTHYIO M HCCIIEN0BATEIbCKYIO
NeSTeIbHOCTh MHIMBUIYAJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Io3HaBaTe/IbHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUS
ba3oBbleornueckue 1eicTBUA:

CaMOCTOSITEIbHO ~ (OpMYJIUPOBATH M  aKTyaIU3UpPOBaTh MPOOJEMY,
paccmarpuBarth €€ BCECTOPOHHE;

OTIPEACIATh LEIN JEATEIbHOCTU, 3aJlaBaTh MapaMeTPhl U KPUTEPUU UX
JTIOCTH>KCHUSI;

BBISIBJISITh 3aKOHOMEPHOCTH M TIPOTHBOPEUMsT B pPaccMaTpUBaEMbIX
(U3UYECKUX SIBJICHUSX;

pazpabaThIBaTh IUIaH PEIICHHS MPOOJIEMbI C YIETOM aHAIM3a UMEIOIITUXC 5T
MaTepHUaTbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JICITEIILHOCTh, OIICHUBAaTh COOTBETCTBUE
pE3yJIBTATOB IIEJIIM, OLICHUBATh PUCKU MTOCIIEACTBHM IEITEILHOCTH;
KOODJMHUPOBATL W BBIMOJHATH padOTy B YCIOBHUSAX PEATHHOTO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIIIUICHUE TIPY PEIICHUH KU3HECHHBIX MPOOJIEM.

Bba3oBble uccienoBareJbLCKHE 1€ HCTBUA .

BJIAJICTh HAYYHOW TEPMUHOJIOTHEH, KIFOYEBBIMHA TOHITUSAMH U METOIaMHU
buznuecKoi HayKu;



BJAJeTh  HaBbIKAMM  Y4eOHO-UCCJIEIOBATEIbCKOM M MPOEKTHOU
NEeSTeTbHOCTH B 00JacTH (PU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSATEIbHOMY TIIOUCKY METOJOB pelleHus 3a1ad (U3UIECcKOro
COJIepKaHUS, TPUMEHEHUIO PA3JIMYHBIX METO/I0B MO3HAHUS;

BJIAJIETh BUAAMU JEATEIHLHOCTH IO TMOJyYEHHUIO HOBOTO 3HAHUS, €ro
UHTEpIpETaINY, MPeoOpPa30BaHUIO U IPUMEHEHUIO B PA3IMYHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCIE MPHU CO3JaHUU Y4EOHBIX MPOEKTOB B 00JIACTH
bu3uKkuy;

BBISIBIISITh MIPUYHHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UPOBATh 3a/ady,
BBIIBUTATh THUIOTE3y €€ pelIeHus, HaXOAUTb apTyMEHThl IS
J0Ka3aTeNIbCTBA CBOMX YTBEPKIEHHI, 3a/1aBaTh MapaMeTpbl U KPUTEPUU
pelleHuS;

aHAIM3UPOBATh TOJYYEHHBIE B XOJE pEUICHUS 3aJadu Pe3yJbTarhl,
KPUTHYECKH OIIEHUBATh MX JI0CTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B
HOBBIX yCIIOBUSIX;

CTaBUTh M (POPMYIHUPOBATH COOCTBEHHBIE 3a/auyd B 00pazoBaTeIbHOU
NeSITeTbHOCTH, B TOM YUCIIE TIPU U3y4EHUH HUUKH;

JlaBaTh OIICHKY HOBBIM CUTYAIIHSIM, OIICHUBATh IPUOOPETEHHBIH OIIBIT;
yMETh TMEPEHOCHUTh 3HaHMA 10 (U3MKE B MPAKTHYECKyI0 o00JacTh
KHU3HEACATEIbHOCTH;

YMETh UHTETPHUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;
BBIJIBUTATh HOBBIE UJIEH, TIPE/IJIaraTh OpUTrHHATHLHBIC TIOIX0 bl M PEIICHNUS;
CTaBUTb MPOOJIEMBI 1 33]1a4H, IOITYCKAIOIINE ATbTEPHATHBHBIC PEIICHHS.

Pabora c ungopmanmeii:

BJIaJIETh HAaBBIKAMM MOJy4YeHUs] UHOpMaluu (HPU3UIECKOr0 COAEepKaHUS
U3 UCTOYHUKOB PA3HBIX THUIOB, CAMOCTOSITEIbHO OCYIIECTBIISITH MOMUCK,
aHaJIM3, CHCTEMATU3allMI0 M HMHTEPHpPETaluio MH(OOpPMaluu pa3IMyHbIX
BUJIOB U (DOPM IpeACTaBICHUS;

OIICHUBATh JOCTOBEPHOCTH HHGOPMAIIHH;

UCIIOJIb30BaTh CPEACTBa HH(DOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B  PEIIEHUM KOTHUTUBHBIX, KOMMYHUKATUBHBIX M
OpraHM3allMOHHBIX 3a7ady C COOJIOJeHUEeM TpPeOOBaHUN APTOHOMMUKH,
TEXHUKA O€30TacHOCTH, THTHUEHBI, pecypcocOepexeHus, MpaBoOBbIX U
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOI 0€30TTaCHOCTH;

cO3/1aBaTh TEKCThl (PU3MUECKOTO COJAEpKaHUS B pa3jMUHbIX (hopMaTax ¢
y4€TOM Ha3HaueHus HHG(OpPMalMU M LEJIeBOM ayJuTOpUH, BBIOHpas
ONTUMATILHYIO (POPMY IIPEICTABJICHUS U BU3yaTU3aIUH.

KoMMmyHMKaTHBHBIE YHHMBEPCAJIbHBIE YUeOHbIC 1eHCTBHUA:



OCYHIECTBIISITH OOIEHHE Ha YypokKax (HU3MKA U BO BHE-YPOUHOU
NESTEIIbHOCTH;

pacro3HaBaTb NPEANOCBUIKM KOH(QIMKTHBIX CHUTyaUMd M CMsr4arb
KOH(DIMKTHI;

Pa3BEPHYTO U JIOTUYHO M3JIaraTth CBOIO TOUYKY 3PEHHUS C UCIIOJIb30BaHUEM
A3bIKOBBIX CPEJICTB;

NOHMMAaTb W HCHOJIb30BATh  MPEUMYILIECTBA  KOMAHIAHOW U
WUHIUBUIYaJIbHOU paboTHI;

BbIOMpATh TEMATUKY U METOJIbI COBMECTHBIX NEHCTBUI ¢ y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOT 0 YJIEHA KOJUJICKTHBA,

NpUHUMATh LEIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BbIBaTh U
KOOPAMHUPOBATh JACHCTBUS MO €€ JOCTHKEHHUIO: COCTaBJIATH IUIaH
NENCTBUMN, pacCIIpeNEeNsATh POJIM C YUETOM MHEHUN Y4aCTHUKOB, 00CYK/1aTh
pe3yNbTaThl COBMECTHOM PaOOTHI;

OLICHMBAaTh Kaue€CTBO CBOEro BKJIAJa M KAKIAOTO yYaCTHHKA KOMaH/bI B
001U pe3ybTar Mo pa3padOTAHHBIM KPUTEPUSIM;

npeajarat HOBBIE MPOEKThI, OLIEHUBATh MJIEU C MO3WULUU HOBU3HBHI,
OPUTMHAIBHOCTH, MPAKTUYECKOU 3HAUMMOCTH;

OCYILECTBIATh IO3UTUBHOE CTPATErMUYECKOE ITOBEICHHUE B PA3JIMYHBIX
CUTyalusiX, MpOSBISATH TBOPYECTBO U  BOOOpakeHUE,  ObITh
VMHUIMATUBHBIM.

PeryasTuBHbIC yHUBEPCAJIbHbIE YUeOHbIE 1€ UCTBUS
Camoopranmszanus:

CaMOCTOSITEIBHO ~ OCYIIECTBJIATh IO3HABATEIIbHYIO JEATEIbHOCTh B
obnacTi (U3MKA U aCTPOHOMHH, BBIABIATH NPOOJEMBbI, CTAaBUTh U
dbopMyMpoOBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITENIBHO COCTAaBJIATh IJIaH PELICHHS] PACYETHBIX U KaUECTBEHHBIX
3a/1a4, IJIaH BBIMOJHEHUS MPaKTHUEeCKON paboThl ¢ y4ETOM MMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BOSMOXKHOCTEH U MPENOYTCHUI;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM;

paclmpsTh paMKH y4eOHOTO TMpeaMera Ha OCHOBE JIMUHBIX
MIPEANIOYTEHUM;

JienaTth OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBATh €ro, Oparb Ha ceos
OTBETCTBEHHOCTb 32 PELICHHUE;

OIICHUBATh IPUOOPETEHHBIH OTIBIT;

CIoco0CTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO 3PYIUIIMU B 00JIACTH
(Gbu3NKU, MOCTOSIHHO TOBBINIATh CBOM 0Opa30BaTENbHBIN U KyJbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOIIUOHAIbHBIA HHTEJLJIEKT:



J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIILHOCTb,
OLICHUBAaTh COOTBETCTBUE PE3YIIbTATOB LIEISIM;

BIIQJICTh HABBIKAMU I[IO3HABATEIbHOM pedrekcun Kak OCO3HaHUs
COBEPLIAEMBIX IEUCTBUN U MBICIUTEIBHBIX TPOLIECCOB, UX PE3YIBTATOB U
OCHOBaHMI;

UCIOJIb30BaTh MNPUEMBI pedIeKCUU I OILIGHKM CHUTyallud, BbIOOpa
BEPHOTO PELICHHUS;

YMETh OLICHHBATh PUCKH M CBOEBPEMEHHO MPUHUMATH PEIICHUA MO UX
CHIDKCHMIO;

MPUHUMATh MOTHBBI M apTyMEHThl JPYTrUX IPU AHAIM3E PE3yJIbTaTOB
JICATEITLHOCTH;

MPUHUMATH €051, TOHUMAasi CBOU HEJIOCTATKU U IOCTOUHCTBA,

MPUHUMATh MOTHUBBI W apTyMEHThl JPYTrUX IMPU AHAIM3E PE3yJIbTaTOB
JICATEILHOCTH;

MpU3HABATh CBOE MPABO U MPABO APYTUX HA OIIHOKHU.

B mporuecce mocTuxkeHUs TUUHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTPAMMBI 11O
buzuke 1 YpOBHS cCpeaHero ooOmiero oOpa3oBaHHs Y  OOyYarolmmxcs
COBEPILICHCTBYETCS AMOIIMOHAITLHBIH WUHTEIUICKT, P e/IOJIar At
c(hopMHUPOBAHHOCTb:

CaMOCO3HaHMs,  BKJIIOYAIOIIETO  CIOCOOHOCTh  IMOHUMAaTb  CBOE
HAMOIMOHATILHOE COCTOSIHUE, BUAETh HAIIPABJICHUS Pa3BUTHSI COOCTBEHHO i1
AMOIMOHANILHOM C(hephl, ObITh YBEPEHHBIM B CE0€;

CaMOPEryJIMpoBaHus, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIIOCOOHOCTh aqanTUPOBATHCS K
SMOIMOHATILHBIM U3MEHEHUSAM U MPOSIBISITH THOKOCTh, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEI MOTMBAllMK, BKIIOYAIOIIEH CTPEMJICHHE K TIOCTHKEHUIO LIENH
U yCIIeXy, ONTUMU3M, HTHUIIMATUBHOCTb, YMEHHUE JIEUCTBOBATh, UCXOIs U3
CBOMX BO3MOKHOCTEH;

SMIATUM, BKIIOYAIOLWIEH CHOCOOHOCTh MOHUMAaTh HSMOLMOHAIbHOE
COCTOSIHME JIPYTHUX, YYHUTHIBATH €ro IMpHU OCYIIECTBICHUU OOIIEHMUS,
CIOCOOHOCTB K COUYBCTBHIO M COTIEPEKUBAHHUIO;

COLMAIbHBIX HABBIKOB, BKJIIOYAIONIMX CIOCOOHOCTh BBICTPaUBATH
OTHOIIEHUS C JPYTUMHU JIFOJbMH, 3a00TUTHCS, MPOSIBISITH WHTEPEC U
pazperiarb KOH(JIMKTHI.

[TPEAMETHBIE PE3VYJIbTATEI



K xouiyy oOyuenuss B 10 knacce mpenMeTHbIE Pe3ylbTaThl Ha YrIyOJIEHHOM
YPOBHE JOJDKHBI OTPaKaTh C(HOPMUPOBAHHOCTH y 00YUaIOIIIXCS YMEHHIA:

NOHUMATh POJIb (PU3UKK B DIKOHOMHYECKOW, TEXHOJIOTMYECKOH,
DKOJIOTUYECKOM, CONMAIbHON U JTHYECKOW cdepax aesTenbHOCTH
YEJI0BEKA, POJIb U MECTO (PU3UKU B COBPEMEHHOW HAYYHOM KapTHHE MUPa,
3HAUYEHUE OIMCATEIIbHOW, CHUCTEMATH3UPYIOIIEH, OOBSICHUTEILHOU U
OPOTHOCTHYECKOW  (PyHKIMM  (QuU3MUecKkol Teopun — MEXaHUKH,
MOJICKYJISIPHOM (PU3UKU U TEPMOJUHAMUKH, POJIb (PU3UUECKON TEOPUH B
(dbopmMHpOBaHUM NTPEACTABICHUN O (PU3HUECKON KapTUHE MUPA;

pa3nuyath YCIOBUS NPUMEHUMOCTH MoOJenedl (U3UYecKux Tel U
MPOLIECCOB (SIBJICHUI): HMHEpUUATIbHAS CHUCTEMa OTCYETa, a0COJIFOTHO
TBEPIOE TEJIO, MaTepUANIbHAs TOYKA, PABHOYCKOPEHHOE JIBUKECHUE,
cBOOOJHOE MajJeHue, abCOJIOTHO ympyras naedopmanusi, aOCOJIHOTHO
yIPYTroe ¥ a0COJIIOTHO HEYNPYTO€ CTOJKHOBEHHMSI, MOJIEIH ra3a, KUIKOCTH
U TBEPJOTO (KPUCTALTMUECKOTO) TeNa, UICAIbHbIN Ia3, TOUCUHbIN 3apsi,
OJHOPOJHOE ANEKTPUIECKOE MOJIE;

paziuuark yciaoBusi (TpaHMIlbl, 00JACTH) MPUMEHUMOCTH (U3UYECKHUX
3aKOHOB, TIOHMMAaTh BCEOOIIMI XapakTep (DyHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTD UCTOJIb30BAHMS YaCTHBIX 3aKOHOB;

AQHAJIM3UPOBATh U OOBACHATH MEXAHWYECKHE MPOLECCHhl U SIBJICHMUS,
UCII0JIb3Ysl OCHOBHBIE IOJIOKEHHSI M 3aKOHBI MEXAHUKH (OTHOCHUTEIBHOCTD
MEXaHUYECKOr0 ABMKEHMSI, (GOpMYJbl KHHEMATUKH PaBHOYCKOPEHHOTO
JBWKEHUs, mpeoOpa3oBanusi ['amunes s CKOPOCTH M TEpEMELICHUs,
3akOHbl HbIOTOHA, NOPUHIMII OTHOCUTEILHOCTH [ ammies, 3aKoH
BCEMUPHOTO TATOTEHHSI, 3aKOHBI COXPAHEHUS UMITYJIbCA U MEXaHUYECKOU
SHEpPruH, CBA3b PabOTHl CWIbI C U3MEHEHHWEM MEXaHUYECKOW SHEepTHH,
YCJIOBHSI paBHOBECHs] TBEPAOTO Tena), NHpPU STOM HCIOJb30BATh
MaTe€MaTU4YECKOE€  BBIPAKEHHE  3aKOHOB,  YKa3blBaThb  YCJIOBHUA
IPUMEHUMOCTH PU3UYECKUX 3aKOHOB: peoOpazoBanuii [anumes, Broporo
U TpeThero 3akOoHOB HBIOTOHA, 3aKOHOB COXpaHEHUS HMITyJbCca U
MEXaHMYECKOW S3HEPTHUH, 3aKOHA BCEMUPHOTO TATOTEHHUS;

aHAJIM3UPOBATH U 0OBSCHSTH TEIJIOBBIE TPOLIECCHI U SIBJICHUS, UCTIOJIb3YS
ocHOBHbIe moJioxkeHus MKT wu 3akoHbl MOJEKYIIpHOU GU3NKU U
TEPMOJUHAMUKHN (CBSI3b JIABJICHUS HJEAILHOTO Tra3a CcoO CpeaHen
KUHETUYECKOW SHEPTUEN TEIUIOBOTO JABWXKEHUS W KOHUCHTPAIMEHU €ro
MOJIEKYJI, CBSI3b TEMIIEPaTypbl BELIECTBA CO CPEIHEH KUHETHYECKOU
SHEPTHEN TEMIOBOTO JBU>KEHHSI €0 YACTHIL, CBSI3b JABJICHHS HJI€ATbHOTO
ra3a C KOHIIGHTpaluuWed MOJIEKYJI M €ro TEeMIEeparypoil, ypaBHEHUE
MenneneeBa—Kmaneripona, TmeEpBbIM 3aKOH TEPMOJMHAMMUKH, 3aKOH



COXPAHEHUs] SHEPTUU B TEIUIOBBIX MPOLECCAX), PU 3TOM HCIIOJIb30BaTh
MaTeEMATUYECKOE  BBIP@KEHUE  3aKOHOB,  YKa3blBaTb  YCJIOBUSA
IIPMMEHUMOCTH YpaBHeHMs1 Menzeneesa—KianeipoHna,

aHATM3UPOBATh U OOBICHATH JJNEKTPUUECKHE SIBICHUS, HCIOJIb3Ys
OCHOBHBIE TIOJIOKEHHSI U 3aKOHBI JJIEKTPOJNHAMUKH (3aKOH COXpPaHEHUS
ANIIEKTPUYECKOrO0  3apsaa,  3akoH  KyjloHa,  MOTEHIHMAIbHOCTh
AIIEKTPOCTATUYECKOTO TOJIsSI, NPHUHLMII CYNEPHO3ULIHMUA DJIEKTPUYECKUX
NOJIEH, MPHU 3TOM YKa3blBas YCJIOBHUS NPUMEHMMOCTH 3akoHa Kynona, a
TaKKe NPAKTUUYECKU BAXKHBIE COOTHOIICHUS: 3aKkOoHBI OMa i ydacTka
LHenu M JUIsl 3aMKHYTOM JJIEKTpUYECKOM Lemnu, 3akoH JDxoymsa—JIenna,
npasuia Kupxrodga, 3akonsl apajes 1751 37€KTpoan3a);

ONMUCHIBATh (PU3UYECKUE TPOLIECCHl U SIBICHUS, UCIOJb3YS BEIUYUHBIL:
nepeMeleHrne, CKOPOCTh, yCKOPEHUE, UMITYJIbC TeIa U CUCTEMBI TEJ, CUIIA,
MOMEHT CHWJbl, [aBJIEHHE, MOTEHIHAJIbHAs JHEPrus, KHUHETUYEeCKas
DHEprusi, MeXaHU4ecKasi PHeprusi, padoTa CUJIbl, HEHTPOCTPEMUTEIHLHOE
YCKOpPEHHUE, CUJa TSHXKECTH, CWJa YOPYTOCTH, CHJia TPEHHs, MOIIHOCTb,
DHEpPrusi B3auMOJECHCTBUS Tena ¢ 3eMiéll BOJNM3U €€ IMOBEPXHOCTH,
3Heprusi ynpyrou gedopmaluu MPYKHUHBI, KOJUYECTBO TEIUIOTHI,
abcoroTHasl TemIieparypa Tejia, padoTa B TEpMOJMHAMUKE, BHYTPECHHSIS
SHEpPrusi MJCATBHOTO OJHOATOMHOrO rasa, pabdoTa HJEalbHOro Tasa,
OTHOCHUTEbHAs BIAXHOCTh Bo3ayxa, KIIJI wupeanbHOro TemioBoro
JIBUTATEIS; SIEKTPUUECKOE MM0JI€, HAIPSIAKEHHOCTD IEKTPUUECKOTO MOJIs,
HaNpsDKEHHOCTh TOJII TOYEYHOTO 3apsijia WM 3apsDKEHHOro Iapa B
BaKyyM€ M B JAUDJIEKTPUKE, TMOTEHIHAl 3JEKTPOCTATUYECKOTO TOJIs,
pPa3HOCTh  MOTEHLMAIOB, 3JEKTPOJBIKYIIAS  CWiIa, CHJIA TOKa,
HafnpspKeHWe, MOIMHOCTh TOKa, OJJIEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COMPOTHUBIICHUE ydacTKa LENHU C TMOCJIEAOBATEIbHBIM U
napajuieIbHbIM COEIMHEHUEM PE3UCTOPOB, SHEPTHSI DNEKTPHUUECKOTO MOJIs
KOHJIEHCATOPa;

OOBSICHAT  OCOOCHHOCTH  MpOTEKaHWs]  (PU3MYECKUX  SIBJICHUI:
MEXaHUYEeCKO€ JIBIKEHUE, TEIUIOBOE JBM)KEHHE 4YacTHUI[ BEUIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE JBIKeHHE, nUddy3us, UCTIapeHue,
KUTIEHUE U KOH/ICHCAIINSI, IUIABJIEHUE U KPUCTALIM3AIMS, HAITPABJICHHOCTD
TEIUIONIEpeIavyy, SJACKTPU3AIMS TeJ, IKBUIOTEHIIMATIbHOCTh TOBEPXHOCTHU
3apsHKEHHOTO MPOBO/IHUKA;

MIPOBOINTH UCCIICTOBAHNUE 3aBUCUMOCTH O THOM (PM3NUECKON BETMUNHBI OT
Ipyrol ¢  UCIHOJb30BAaHMEM MPSIMBIX HM3MEPEHHM, TMpU ITOM
KOHCTPYHpPOBaTh YCTAHOBKY, (DUKCUPOBATh pe3yJbTaThl MOIy4CHHOU
3aBUCUMOCTH (U3MUECKUX BEIMYMH B BHAE TpadukoB c ydérom



a0COJIOTHBIX MOTPEUIHOCTEN U3MEPEHUI, AeNaTh BBIBOIBI IO pe3yibTaTaM
UCCJIEIOBAHMS;

NPOBOJIUTH KOCBEHHBIE HM3MEPEHHUsl (PU3MUECKMX BEIWYHUH, MPU ITOM
BbIOMpATh ONTUMAIILHBIM METOJl U3MEPEHHsI, OLEHUBATh a0COJIIOTHBIE U
OTHOCUTEJbHBIE TOTPETHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH OTIBITHI IO MPOBEPKE MPEJI0KEHHON TMIIOTE3bI: IJIAHUPOBATh
IKCIIEPUMEHT, COOUPATH IKCIIEPUMEHTATILHYIO YCTAaHOBKY, aHAIM3UPOBATH
MOJIyYCHHBIE PE3YyNbTAaThl U J€NaTh BBIBOJ O CTaTyce MPENJIOKEHHOU
TUIOTE3BI;

co0r01aTh paBuiIa 0€30MacCHOTO TPY1a IPU MIPOBEAECHUH UCCIIE10BaHU I
B paMKax y4eOHOro OJKCIEPUMEHTa, IMpakTUKymMa U  Yy4eOHO-
UCCIIEIOBATENbCKOM M MNPOEKTHOM JEATEIIbHOCTH C MCIOJIb30BAHUEM
U3MEPUTENBHBIX YCTPOUCTB U JTa0OPATOPHOT0 000PY10BAHUS;

pemarh pacu€THble 3aJaud C SIBHO 3aJaHHOM M HESBHO 3a/JlaHHOU
(Gu3NUEeCKON MOJENbI0: HA OCHOBAHWU aHaJM3a yCJIOBHSI 0OOCHOBBIBATH
BbIOOp (u3Mueckoi MOJIeNM, OTBEYarolmel TpeOOBaHUSAM 3ajaud,
OPUMEHATh  (POPMyIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThl
bu3NuecKux TEOpUd MpPU MCIHOJB30BAHUM MATEMaTHYECKUX METOJ0B
pelieHus 3a1a4, IPOBOJUTh PACUETh HA OCHOBAHUM UMEIOILIUMXCS ITaHH bIX,
AHAJIM3UPOBATh PE3YNbTAaThl U KOPPEKTUPOBATH METOIbl PEIICHUS C
y4€TOM MOJYYEHHBIX PE3YIbTATOB;

pelath KaueCTBEHHbIE 3a/layd, TpeOyIoUMe NPUMEHEHUs 3HaHWM u3
pa3HbIX pa3zeNoB Kypca (PU3MKH, a TaKKe UHTErpaluy 3HAaHUW U3 APYruX
NPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJA: BBICTPaUBaTh JIOTHUECKYIO
LENOYKY pacCy>KIEHUI ¢ OMOPOI HA U3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3NYECKUE SIBJICHNUS,

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUA Ui OOBSCHEHHS OCHOBHBIX
MPUHIUIOB pabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
U TEXHOJIOTUYECKHUX ITPOIIECCOB;

OPUBOJAUTH TPUMEPHl BKJIAJAa POCCHUMCKUX M 3apyOeKHBIX YUEHBIX-
(GU3NKOB B pa3BUTHE HAyKd, B OOBSCHEHHE MPOLIECCOB OKPYKAIOIIETO
MUpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHU;

aHAJIM3UPOBATH U OLICHUBATh MOCJIEICTBUS OBITOBOM U TPOU3BOACTBEHHOU
JESTEIbHOCTH YEJIOBEKa, CBSI3aHHOW ¢ (DM3MYECKMMHU TpoIlieccamu, ¢
MO3UIIMIA SKOJIOTUYECKOM 0€3011acHOCTH, IPEICTABIICHUH O palliOHATbHOM
IPUPOIONOIL30BaHUH, a TAKKE PA3yMHOM HMCIOJIb30BaHUU JOCTH)KCHUN
HAYKM W TEXHOJOTHMUA JIJIs1 JAIbHEUIIETO PAa3BUTHS YEIOBEYECKOTO
00I1IeCTBA;



NPUMEHSTh Pa3IMIHBIC CIIOCOOBI PaboThl ¢ HHPpOpManen PU3UIECKOTO
COZep)KaHUs C WCIOJh30BAaHUEM COBPEMEHHBIX HH(DOPMAITMOHHBIX
TEXHOJIOTUH, MPU 3TOM HCTIOJIb30BaTh COBPEMEHHBIC MH(DOPMAIMOHHBIC
TEXHOJIOTUU I TIOWCKa, TEepepadOTKW U TPEIbABICHUS Yy4eOHOU u
HAYYHO-TIOMYJIIPHOU HH(GOPMAITUH, CTPYKTYPUPOBAHUS M HHTEPIIPETAIUU
uHbOPMAITH, TOJYYCHHOW W3 Pa3IMIHBIX HCTOYHUKOB, KPUTHYECKU
aHAIM3UPOBATh  MOJy4YaeMylo  HH(OpMalMi0O W OLEHUBaTh €€
JIOCTOBEPHOCTh Kak Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaJIM3a UCTOYHUKA MHPOPMAIIHH;

MPOSIBIISTH OpTaHM3AIMOHHBIE | MO3HABATEIbHBIC  YMEHUS
CaMOCTOSITEIbHOTO  TNPHOOpEeTeHNs HOBBIX 3HAHWK B  TIpoIEcce
BBITIOJTHEHUS TIPOEKTHBIX U y4eOHO -UCCIIeNOBATEIbCKHUX pa0oT;

paboTare B TPyNIE C HUCIOJIHEHHWEM PAa3IMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBATH PA0OTY TPYIIIIBI, PAIIHOHATBHO PaCTIPEAEIATh ASITEILHO CTh
B HECTaHIAPTHBIX CUTYAIUSIX, aeKBAaTHO OICHWBATh BKJIAJ KaXIOTO W3
YYaCTHUKOB TPYIIIBI B PEIICHUE paccMaTpUBACMOM ITPOOIEMBI;
MPOSBIISITE MOTUBAITUIO K OyayIel podecCHOHATBHOM e TeTbHOCTH 10
CIIEIUATLHOCTAM (PU3UKO-TEXHUIECKOTO PO DHIIA.

K xonmy oOyuenusst B 11 Kaacce mpenMETHBIC PE3yIbTaThl HAa YrIyOJIEHHOM

YPOBHE JOJDKHBI OTPaKaTh C(HOPMUPOBAHHOCTH y 00yUaIOIINXCS YMEHHI:

NOHUMAaTh pPOJIb (U3UKA B OKOHOMHYECKOH, TEXHOJIOTUYECKOM,
COIMATLHOMN 1 TUYECKOH cepax MesTeNbHOCTH YeI0BeKa, POJib U MECTO
(GU3UKH B COBPEMEHHOW HAydHON KapTHHE MHpPA, POJIb aCTPOHOMHUHU B
NPAKTHYECKOW JIeATeTbHOCTH UEJOBEKAa ¢ JajbHEHIIEeM HaydHO-
TEXHUYECKOM Pa3BUTHH, 3HAUYCHUE OMUCATEIHHOM, CUCTEMATU3UPYIOIIEH,
OOBSICHUTEILHOW U TMPOTHOCTUYECKOW (DYHKIUI (PU3UIECKON Teopuu —
AIIEKTPOAMHAMHKH, CTICIHATLHON TEOPHUH OTHOCHUTEIHbHOCTH, KBAHTOBOU
busuku, posb GuznUecKoil Teopur B GOPMUPOBAHUH TIPEICTABICHUIN O
busnuecKoi KapTUHE MHUPA, MECTO (PU3UIECKON KapTUHBI MUpPa B 00IIIEM
pALY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX PEICTABICHUN O MPUPO/IE;
paznmu4arh YCJIOBUSA TPHUMEHUMOCTH MoJeNnell (U3NYEeCKuX Ten |
MpPOLECCOB (SIBJICHUI): OJHOPOJHOE DIJIEKTPUUECKOE U OJHOPOJTHOE
MardMTHOE IOJIsI, TApMOHUYECKHUE KOJIeOaH sI, MAaTeMaTHIECKUH MassTHUK,
UJCAUIbHBIM IIPYKUHHBIA MAasTHHUK, FTAPMOHHUYECKUE BOJIHBI, WUJCAIbHBIN
KoJieOaTeIbHbIA KOHTYpP, TOHKAs JIMH3a, MOJICNIEH aToMa, aTOMHOTO siApa u
KBAHTOBOM MOJIEJIU CBETA;

paziuuarb yciaoBusi (TpaHMIlbl, 00JACTH) MPUMEHUMOCTU (PUINMUECKUX
3aKOHOB, TIOHMMAaTh BCEOOIMH XapakTep (hyHIaMEHTAIbLHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTIO0JIb30BAHMS YACTHBIX 3aKOHOB;



AHAJIM3UPOBATH U OOBSICHATH JIEKTPOMArHUTHBIE MTPOLECCH] U SBJICHUSA,
UCIIOJIb3Yysl OCHOBHBIE IIOJIOKCHUSI W 3aKOHBI DJIEKTPOAWHAMUKU U
CIIEUUAIbHOM  TEOPUUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXPAHEHUS
DIIEKTPUYECKOrO  3apsina, cwia Awmnepa, cwia JlopeHna, 3akoH
DIIEKTPOMAarHUTHOM  MHAyKUMM, npasuino Jlenma, cBsazp  DO/IC
CaMOMHIYKIIMM B DJIEMEHTE OJJIEKTPUYECKOW MENMH CO CKOPOCTBIO
U3MEHEHHS  CWJIbl  TOKAa,  IOCTyJarbl  CHEUUAIbHOM  TEOpUHU
OTHOCHUTEIbHOCTU DUHIITEHHA);

AHAJIM3UPOBATH U 0OBSACHITH KBAHTOBBIE POLIECCHI U SIBJIICHUS, UCTIOJIB3Y S
MOJIO)KEHUSI ~ KBaHTOBOW  ¢u3uku  (ypaBHeHHME  DUHINTEHHA IS
doToadpdexra, mnepBbli U BTOpoOM mocTynatel bopa, npuHLUI
COOTHOILIEHUs] HeompenenéHHocTed I'elizeHOepra, 3aKOHbI COXpPaHEHMS
3apsiI0BOTO M MaCCOBOI'0 YMCEN U SHEPTHUU B SIJIEPHBIX PEAKLMIX, 3aKOH
PaIMO0aKTUBHOTO pacmana);

ONUCHIBaTh (PU3UUECKUE MPOLECCHl U SIBICHUS, UCIOJb3YS BEIMUUHBI:
HaNpsHKEHHOCTH AIEKTPUYECKOTO TOJIS, HOTEHIMAI 3JIEKTPOCTATUYECKOT O
NoJIsl, Pa3HOCTh NOTEHIMAIOB, JJIEKTPOJABWKYIIAS CWIA, WHIYKUIUS
MarHMTHOT'O TOJII, MarHUTHBIA MOTOK, cuia AMIiepa, WHIYKTUBHOCTD,
ANEKTPOJIBMKYIIAsl CHJla CAMOMHAYKLMHU, DHEPTHS MAarHUTHOTO MOJIA
IIPOBOJTHUKA C TOKOM, PEISATHBUCTCKAN HWMILYJIbC, ITOJHAs 3HEPIus,
SHEpPrusi MOKOs CBOOOJHON YacTHIIbl, SHEPTHS U UMITYJIbC (POTOHA,
MacCOBOE YHCJIO U 3apsiJl A1pa, SHEPTUS CBA3HU A/1Pa;

OOBSICHAT  OCOOCHHOCTH  MPOTEKaHWs]  (PU3MYECKUX  SIBJICHUI:
AIIEKTPOMArHUTHAS UHIYKLMS, CAMOUMHAYKIIMS, pE30HAHC, UHTEP () epeHLIsI
BOJH, JU(pakius, AUCHEPCUsi, I[OJHOE BHYTPEHHEE OTpPAXKEHHE,
doToanektpuueckuii 3pdexr (potoaddekr), ampda- u Oera-pacnagsl
aep, raMma-u3iaydeHue sijaep, (pUu3ndeckue MPUHLMUIBI CHEKTPaIbHOTO
aHanm3a ¥ paboThl Ja3epa;

ONPEAEISATh HANpPaBJICHUE WHAYKIWA MAarHUTHOTO MOJII IMPOBOJHHUKA C
TOKOM, CWJIbl AMIiepa u cuiibl JIopeHna;

CTPOUTH U300paKeHHE, CO3aBAEMOE IJIOCKUM 3€pKalioM, TOHKOM JIMH30 1,
Y PaCCUMUTHIBATh €r0 XapaKTEPUCTUKH;

MIPUMEHATh OCHOBOIIOJIATAIOIINE ACTPOHOMHUYECKHUE MOHATHS, TEOPUHU H
3aKOHBI JUIA aHaiW3a W OOBSCHEHHS (U3UYECKUX IIPOIIECCOB,
MPOUCXOISIIMX B 3BE3JAX, B 3BE3AHBIX CUCTEMAX, B MEKTAUTAKTUYECCKOMN
cpene; NBHKEHHUS HeOSCHBIX TEJl, YBOJIIOINHY 3BE31 M BeeneHHOM;
NPOBOJUTh HCCJEAOBAHUE 3aBUCUMOCTEH (DM3UYECKUX BEIMYUH C
UCIOJIb30BAaHUEM TMPSMBIX HW3MEPEHUM, NpPU 3TOM KOHCTPYUPOBATH
YCTaHOBKY, (DUKCHUPOBATh pPE3yibTaThl MOJYYECHHOM 3aBUCHUMOCTH



bu3nuecKuX BEMMYMH B BHJE TpaduKOB ¢ YyUETOM aOCOJIFOTHBIX
MOTPEIIHOCTEN  M3MEPEHWM, [IeNlaTh  BBIBOABI 1O  pe3yJbTaraM
UCCJIEIOBAHMS;

OPOBOJIUTH KOCBEHHbBIE HM3MEPEHHUs (PU3UUECKMX BEIWYHUH, MPU ITOM
BbIOMpATh ONTUMAILHBIM METOJ W3MEpPEHUs], OLIEHUBATh a0COJIOTHBIE U
OTHOCUTEJbHBIE TOTPEIHOCTH MPSIMBIX M1 KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH OTIBITHI IO POBEPKE MPEAJIOKEHHON TUIIOTE3BI: IIIAHUPOBATh
IKCIIEPUMEHT, COOUPATH IKCIIEPUMEHTATIbHYIO yCTAHOBKY, aHAIM3UPOBATH
MOJIyYECHHBIE PE3YNbTAaThl W JI€JaTh BBIBOJI O CTaTyCE MPEIAJIOKEHHOU
TUIOTE3BI;

OTMCHIBATh METO/IbI IIOJTyYEHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUIL;
co0roaTh npaBuia 06€30MacHOTO TPY1a TP MPOBEAECHUH UCCIIE10BaHU I
B paMKax y4yeOHOrO OKCIIEPUMEHTa, IMpaKkTUKymMa U  Yy4eOHO-
UCCIIEIOBATEIbCKOM U NPOEKTHOM JEATENIbHOCTU C HCIOJIb30BaHUEM
U3MEPUTENBHBIX YCTPOUCTB U JJa0OPATOPHOT0 000PY10BAHUS;

pemarb pacu€THblE 3aJaud C SIBHO 3aJaHHOM M HESBHO 3a/JlaHHOU
¢u3nuecKkoil MOJENblO: HAa OCHOBAHMM aHalIM3a YCIOBUA BBIOMpATh
dusnueckue MoOJENM, OTBEYAIOUe TPeOOBAHUAM 3aJauyd, NPUMEHSThH
(bopMynbl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJaThl (PU3NUECKUX TEOpUi
OpU MCIOJIb30BAaHUM MaTeMaTHUYECKUX METOJI0OB pEIIeHUs 3ajad,
POBOJUTH PACUETH HA OCHOBAHWY UMEIOIIUXCS JAHHbBIX, QHATM3UP OBATh
pEe3yNbTaThl U KOPPEKTUPOBATh METOAbI PEIICHUSI C YYETOM MOJTy4EHHBIX
pE3yNbTATOB;

pelars KayeCTBEHHbIE 3aJaud, TPeOyIollMe NPUMEHEHUs 3HaHUU U3
pa3HBIX pa3/eNoB Kypca PU3MKH, a TAKKE MHTErPALliK 3HAHUWM U3 APYruX
NPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA: BBICTPAUBATh JIOTHUYECKYIO
LEMOYKY pacCyKIEHUI C OMTOPOI HA U3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU
U (pU3UYECKUE SIBJICHHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUA I OOBSCHEHHS OCHOBHBIX
NPUHIUIOB pad0Thl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTMYECKHUX ITPOLIECCOB;

OPUBOJUTH TPUMEPHI BKJIAZAa POCCHUMCKUX M 3apyOeKHBIX YUEHBIX-
GU3NKOB B pa3BUTHE HAyKHU, B OOBSCHEHHE MPOLIECCOB OKPYKAIOIIErO
MUpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHU;

aHAJIM3UPOBATH U OLICHUBATh MOCJIEICTBUS OBITOBOM U TPOU3BOACTBEHHOU
NESITEIbHOCTH YEJIOBEKAa, CBSI3aHHOW C (U3MUECKUMHU TPOLIECCaMH, C
MO3UIIMIA SKOJIOTUYECKOM 0€30acHOCTH, IPEICTABICHUH O palliOHATbHOM
NPUPOIOTNOIB30BaHNH, A TAKKE PA3YMHOM HMCIOJIb30BaHUU JOCTH)KCHUN



HAyKd W TEXHOJIOTMM Ui JalbHEHIIero pa3BUTUS YEIOBEUECKOTO
00I1IeCTBa;

NPUMEHSTh pa3IMuHbIe CIOCOOBI paboThl ¢ MHpOpMaIuen GU3NIECKOro
COJepaHUA C UCIOJIb30BAaHHEM COBPEMEHHBIX HMH()POPMAIIMOHHBIX
TEXHOJIOTUH, MPU ITOM HUCIIOJIb30BaTh COBPEMEHHbIE MH(POPMAIIIOHHBIE
TEXHOJIOTUU I TOUCKA, MepepaboTKu U MPEAbsIBICHUS Y4eOHOU U
HAY4YHO-TIOMYJIIPHOM HH(OPMAIMU, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIUH
UH(POpMAIIUK, TOJY4YEHHOM M3 pPAa3IMYHBIX HCTOYHUKOB, KPUTHYECKU
AaHATM3UPOBATh  MOJy4yaeMyl0  HMHQPOpMAIUI0O ¥  OIEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIMXCSA 3HAHUM, TaK U HA OCHOBE
aHaM3a UCTOYHUKA UH(OPMALINY;

POSIBIATD OpraHu3allMOHHbIE W T[IO3HAaBaTElIbHbIE  yMEHHS
CaMOCTOSATENbHOTO0  MPUOOpETeHHsT HOBBIX 3HAaHUM B  MpolEecce
BBITIOJTHEHUSI IPOEKTHBIX U y4eOHO-UCCIIE0BATENbCKUX PadoT;

paboTaTh B TpyMIE C HWCIOJHEHHEM PAa3JIMYHBIX COIUAIBHBIX POJIEH,
IUIAHUPOBATH PaObOTY IPYIIIBI, pAlMOHATIHLHO PACIIPENEIATh eI TebHOCTh
B HECTAHAAPTHBIX CHUTYyaIUSX, aJ€KBAaTHO OIICHWBATh BKJAJl KKIAOTO U3
Y4aCTHUKOB T'PYIIIIHI B PELICHUE PacCMaTpUBAEMO MPOOIIEMBIL;
IPOSIBJIATH MOTUBAIIHIO K OyayIieit mpodeccruoHanbHOM eI TENbHOCTH 10
CHEIHUATBHOCTAM (PU3UKO-TEXHUIECKOTO PO QLS.



TEMATHYECKOE INTAHUPOBAHUE

10 KUIIACC
KounuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3ieJioB H TeM (¢ poBbIe)
Kontpoabubie | IlpakTuueckue
n/n NMporpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypcebl
Pasnen 1. HAYYHBIFM METO/I IIO3HAHUS ITPUPO/IbI
1.1 Hay4dnbiit MeTO/ MO3HAHUS TTPUPOIBI 6
Hrtoro 1o pazuery 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JnHammka 10
2.3 Craruka TBEpOIO TENA 5)
2.4 3aKOHBI COXpPaHEHUS B MEXaHUKE 10
Hroro mo pazneny 35
Pa3znen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYTISIPHOKMHETUYECKON Teopuun 15
3.2 TepmouHamMuka. TenoBsle MaMHBI 20 1
33 ArperaTHble COCTOSIHUS BelecTBa. Da3oBbie 14 1
ePEX0IbI
Hroro mo pazneny 49
Paznen 4. JIEKTPOAUHAMUKA
4.1 DIIeKTpUYECKOE ITOJIe 24
4.2 [TocTOSIHHBIN DNEKTPUUECKUNA TOK 24




4.3 Toxu B pa3nMYHBIX cpeax 6
Hroro mo pazaeny 54
Pazpea 5. @UBUYECKUN MPAKTUKYM
5.1 Ou3nYecKuil MPaKTUKyM 16 16
Hroro mo pazneny 16
PesepBHOE Bpems 10
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16




11 KVIACC

KounuyecTBo yacos DJIeKTPOHHbIE
HanMeHoBaHue pa3ieioB H TeM (uud poBbie)
Ne ni/m Konrpoabnsie | Ipakruueckue
MPOrpaMMbl Bcero o0pa3oBaTeJibHbIE
padoThl padoThI
pecypesl
Paznen 1. JIEKTPOAUHAMUKA
1.1 MarauTtHoe nosie 14
1.2 DJIeKTpOMarHuTHAsE WHTyKIU ST 13 1
Hrtoro 1o pazuery 27
Pa3znen 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexannueckue KoneOaHus 10
2.2 DneKTpoMarHuTHbIE KojaeOaHus 15
23 MexaHu4eckue 1 JIeKTPOMAarHUTHbIE 10 1
BOJIHBI
24 OnTuka 25 1
Hroro no pasneny 60
Pazien 3. OCHOBBI CIIELIUAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
3.1 OcnoBel CTO 5 1
Hroro no pasneny 5
Paznen 4. KBAHTOBASI ®U3NKA
4.1 KopnyckynsipHO-BOJIHOBOH Ayaanu3M 15
4.2 dusnka aToma 3)
43 ®dwu3nka aTOMHOTO S/Ipa ¥ 3JIEMEHTapHBIX 5

YaCTHI]




Hroro no pasneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMMHU U ACTPOOU3UKHU

5.1 DneMEeHThI aCTPOHOMUH U aCTPOPUZUKU 12
Hroro no pasneny 12
Paznen 6. DU3NUECKUN NTPAKTUKYM
6.1 du3nuecKuil NpakKTUKyM 16 16
Hroro mo pazaeny 16
Paznen 7. OBOBIIAIOLIEE ITOBTOPEHUE
Cucremarusanus u o0o0UEeHUE
71 HIPEIMETHOTO COJICPIKAHUS U OIbITA 15
' NeATeTIbHOCTH, IPHOOPETEHHOTO IPU
u3ydeHuu Kypca ¢usuku 10 — 11 knaccon
Hroro no pazneny 15
PesepBHOE Bpems 10
OBILIEE KOJIMYECTBO YACOB I1O I[TPOTPAMME 170 16







IHHOYPOYHOE IVNTAHUPOBAHHE

10 KIIACC
KoJsmuecTrBo yacos DJIeKTPOHHbIE
Ne Hara ¢ poBbIe
n/n Tema ypoxa Bcero Korrrpoabiibie | Hpakruieckite u3y4yeHusi | oOpa3oBaTeJIbHbIE
padoThI padoTbI pecypcnl
1 ®u3snka — PyHAaMeHTaNnbHasl HayKa O 1
Ipupoze
2 HayuHblii MeTO MO3HAHUS U1 METOBI 1
UCClIeIoBaHUs (DU3UUECKUX SBIICHHIM
DKCHEPUMEHT U TEOPHUS B MPOLIECcCe
3 no3HaHus npuposl. Habmonenue n 1
SKCIIEPUMEHT B (PU3HKE
4 Crnioco0Obl n3MepeHust PU3NUYECKUX BETUYUH 1
AOcomoTHas ¥ OTHOCUTEIIbHAS
5 MOTPEIHOCTH U3MEPEHUH (DU3UUECKUX 1
BEJTUYNH
MopenupoBanue B ¢usnke. Posb u mecto
5 ¢uzuku B GOpMHUPOBAHUHU COBPEMEHHOU 1
Hay4yHOHN KapTUHBI MUPA, B IIPAKTUYECKON
JESTEIBbHOCTHU JIIOAEH
Mexanndeckoe npuxenue. Cucrema
7 orcyeTa. OTHOCUTENBHOCTh MEXaHUYECKOTO 1
nerkeHust. [Ipsimast u oOpaTHas 3a1a4u
MEXaHU KU
8 Pannyc-Bekrop MarepuanbHOU TOUKH, €T0 1

IMPOCKIIMU HA OCU KOOPpAWHAT. TpaCKTOpI/IH.




[lepememenune. Cxopocth. VX npoekiuu Ha
OCH KOOpJIMHAT

PaBHOMEpHOE PsAMOJIMHEHHOE IBUKEHUE.
['paduyeckoe onrcanmue paBHOMEPHOIO
MPSMOJIMHEHHOTO JIBUKEHUS

10

CrioxeHure mepeMeIeH i 1 CKOPOCTEH.
Pemenue 3agau

11

HepaBHoMepHoe nBukeHne. MroHoBeHHas
CKOpOCTh. YckopeHue. [IpsamonuneitHoe
JBUKEHUE C TOCTOSHHBIM YCKOPEHUEM

12

I'paduueckoe onucanue NpsIMOJIMHEHHOTO
JBUKEHUS C TOCTOSHHBIM YCKOPEHUEM

13

CBobonHoe nasieHne. YCKopeHue
CBOOOIHOTO Ma/IeHHsI. 3aBUCHMOCTb
KOOpIHMHAT, CKOPOCTH, YCKOPEHHS OT
BPEMEHHU U UX rpaduxu

14

JIBuxeHwue Tena, OpOLIeHHOTO MO/ YIIIOM K
TOPU30HTY

15

KpusonuHneitHoe neuxxenue. [[suxeHue no
OKPYKHOCTH. YTJIOBas U JINHEWHAas
ckopoctb. [lepnos u yactora.
LenTpocTpeMuTenbHOE U MTOTHOE
YCKOpEHUE

16

KonTponbHas paboTa o teme
"Kunemaruka"

17

[lepsr1ii 3akoH HerotoHa. MuepuuanbHbie
cucremsl orcuéra. [IpuHuun
OTHOCHUTENLHOCTH I anmiest.




Heunnepuuanbsable CUCTEMBI OTCUETA

Cuua. PaBHozelicTByromas cuina. Bropoit

18 3akoH Herorona. Macca

19 Bzaumonerictue Ten. TpeTuii 3akoH
Herotona

20 [IpuHuun cynepnosuuuu cuil. Pemenue
3a/1a4 Ha IpUMEHEeHHe 3akoHOB HproToHa
3aKOH BCEMUPHOTO TATOTEHHUS.

21 DKBUBAJIEHTHOCTb IPaBUTAIIMOHHOM H
WHEPTHON MacChl

99 Cuuna TshKecTH U yCKOpeHHe CBOOOAHOro
najgeHus
JIBuxeHne HeOECHBIX T U UX

23 MCKYCCTBEHHBIX CITYTHUKOB. [lepBast
KOCMHYECKasi CKOpOCTh. 3akoHbl Keriepa

24 Cuuna ynpyroctu. 3akoH I'yka. Bec Tena
Cuina tpenus. [lpupona u Buas! cui

25 TpeHus. J[BUKeHue B )KUJIKOCTH U ra3e ¢
Y4ETOM CHJIbI CONIPOTUBIICHUS CPEIBI

26 JaBnenue. 'mapocrarndeckoe JaBlICHHE.
Cuna Apxumena
AOGCOJIIOTHO TBEPAOE TETIO.

27 [loctynarenbHoOe U Bpal@TENIbHOE
JIBUKEHUE TBEPJIOTO TEIIa

28 MOMEHT CHUJIbI OTHOCUTEIBHO OCH
BpaiueHus. [Ineqo cuibl

29 CrnoxxeHue cuil, TPUIIOKEHHBIX K TBEPAOMY

teny. LIeHTp TsoxecTu Tena. YcioBus




paBHOBECHS TBEPIOTO Tena. Buibl
paBHOBECUS

30

Pemenue 3agau

31

KontponbsHas pabora o teme "JlnHaMuKa.
Cratuka TBep0rO TEena"

32

I/IMHYJ'H:C MaTepI/IaJ'IBHOI\/'I TOYKH, CUCTEMBI
MaTCpUAJIbHBIX TOYCK. HeHTp Macce
CHUCTEMBI MaTCpHUAJIbHBIX TOYCK. TeopeMa 0
ABUXKCHUHU LICHTPA MACC

33

NMnynbsC CHJIBI M1 U3MEHEHUE UMITYIIbCA
Tesa. 3aKOH COXpaHEHUs UMITYJIbCa.
PeaktuBHOE ABMKEHUE

34

MomMeHT HMITYJIbCa MaTepHaHLHOﬁ TOYKHU.
HpeI[CTaBJ'IeHI/Ie O COXpaHCHUHN MOMCHTA
HNMITYJIbCa B HCHTPAJIBHBIX ITOJIAX

35

Pemenue 3agau

36

Pabota cuipl Ha MaJloM ¥ Ha KOHEYHOM
nepemenieHun. [ paduueckoe
npeacTaBieHue padOThl CHIIBI. MOIIHOCTD
CUJIBI

37

Kunernueckas sneprus. Teopema 06
U3MEHEHU U KHHETHYECKON SHEpIuu
MaTepHalIbHOU TOUKU

38

[ToreHnnanpHbIe U HEMOTEHIIMAJIBHBIE
cuisl. llorennunaneHas sneprus. Bropas
KOCMUYECKask CKOPOCTh

39

Tpetbst KocMHuueckasi CKopocTb. CBsI3b

pa6OTLI HCIIOTCHIIMAJIBHBIX CUJI C




U3MEHEHUEM MEXAaHUYECKOU DHEPTUU
CHUCTEMBI TEJI. 3aKOH COXPAHECHUS
MEXaHUYECKON dHEPrun

Yropyrue u Heylpyrue CTOIKHOBEHUSI.

40 VYpaBHenue bepHyinu Uit uaeanbHOU
KU JIKOCTH

a1 KontponbHas pabora o teme "3aKkoHbl
COXpaHEHUs B MEXaHUKe"
Pa3BuTHe npencraBieHuil 0 mpupoe

42 Ter10Thl. OcHOBHBIE Nos10KeHUSI MKT.
Huddysus. bpoyHoBCcKkoe TBHXEHUE
Ctpoenue ra3000pa3HbIX, KUAKAX U

43 TBEpAbIX Te. XapaKkrep ABUKEHUS U
B3aUMO/ICHCTBHS YACTUI] BEIIECTBA
Macca u pazmepsl MOJIEKY (aTOMOB).

44 KomuuectBo BemectBa. [locrosiHHast
ABorajzipo

45 Temmneparypa. TerioBoe paBHOBECHE.
Ixana Lleabcus

46 Pemenne 3amau

47 WneanpHblil Ta3. 1'a30BBIE 3aKOHEI

48 YpaBuenue MeHnneneesa-KianepoHna.
Pemenue 3anau

49 AOGcomoTHas Temiieparypa. 3akoH
JlansTOHA

50 H3onporeccel B uaeaIbHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BEIlleCTBA

51 I'paduueckoe mpeacraBieHue




U30IPOIIECCOB: U30TEPMA, U30X0Pa,
n3obapa

52

OcHoBHOe ypaBHeHue MKT

53

Pemenue 3agau

54

CBs13b a0COJIIOTHON TeMIIEPATYPbI
TEPMOJIMHAMHYECKON CHCTEMBI CO CpeaHEN
KHHETUYECKOI SHEpruei mocTynaTeabHOro
TCITJIOBOT'O ABMXKXCHU L cé HJacCTHUI

55

O0001IEHEe U CUCTEMATH3ALIMS 3HAHU 110
teme "OcroBer MKT"

56

KonTponrsnas pabota o teme "OCHOBBI
MKT"

57

TepmoauHamuyeckas cucrema. 3aiaHue
BHENHUX ycnoBul s Tl cucremsl.
BHenmnue v BHyTpeHHHE NTapaMETpHI.
[Tapametpsr T/l cucTemsl Kak cpenHue
3HAYEHUS BEJIMUMH, OIIUCHIBAIOIIMX €€ Ha

MUKPOCKOIINUYCCKOM YPOBHC

58

HyneBoe Hauano TepMOAMHAMUKH.
Camonpou3sBoibHas penakcauus TJ]
CHUCTEMBI K TEJIOBOMY PABHOBECHUIO

59

Mopens naeaapHOro rasa B
TepMOJII/IHaMI/IKe. YCJ'IOBI/ISI HpI/IMeHI/IMOCTI/I
3TOM MOJEIN

60

YpaBuenue MenaeneeBa-Knanelipona u
BBIPAXCHUE JIJIs1 BHYTPEHHEN SHEPIUU

61

BrrpaxxeHue 111 BHyTpeHHEN SHEPTUU
OJIHOATOMHOT'O HJICAJIBHOIO rasa.




KBa3zucraTudeckue u HECTATHYSCKHE
IMpOoLeCChI

62

DneMeHTapHas paboTa B TEPMOIUHAMUKE.
Beruncnenue paboTsl 1o rpaduky mpoiecca
Ha pV-nuarpamme

63

Temmonepenaya Kak crrocod N3MEHEHUS
BHyTpeHHel sHeprun Tl cucremsl 6e3
COBepILeHUs pabOThI

64

KOHBCKLII/ISI, TCILJIOMPOBOJHOCTD,
H3JIYYCHHUC

65

KommuecTBo Temiorel. TenaoéMKocTh Tena.
VYaenpHas ¥ MOJISIpHAs TEIIIOEMKOCTH
BEIIECTBA. YJeIbHas TEIJIOTA CTOPAHHUS
TOTLIMBA

66

Pacuér xonmmuecTBa TEIJIOTHI TPU
TerIonepeaayde

67

[onsitue 06 agmabaTHOM IMpoIiecce.
IlepBblit 3aKOH TEPMOAUHAMUKA

68

KonuuecTBo Tennorsl u paboTa Kak MepbI
U3MCHEHHUs BHYTpeHHe! dHepruu T/]
CHUCTEMBI

69

Bropoii 3ak0oH TepMOAMHAMUKY AT
PAaBHOBCCHBIX U HEPABHOBCCHLBIX
npoueccoB. HeoOpatuMocTs TpupoOAHBIX
IIPOLIECCOB

70

[IpyHUMIIBI IEHCTBUS TEIIOBBIX MAILKH.

KL

71

Makcumanbsroe 3Hadenue KITI. [uxn




Kapno

72

Pemenue 3agau

73

DKOJOTMYECKUE aCIIEKTHI UCIIOIb30BAHUS
TEIIOBLIX ABUTraTelen. TermioBsoe
3arps3HEHNE OKPYKAIOILEH Cpe/bl

74

Pemenue 3agau

75

O0o01meHre U cucTeMaTU3alus 3HAaHUH 110
teMe "Tepmoaunamuka. TeroBbie
MalmHb!"

76

KonTpoabsHas padoTa mo teme
"TepmoarHaMuKa. TemioBbIe MAMHBI"

77

[Tapoobpa3oBaHue U KOHCHCAIIHSL.
Hcnapenue u kuneHue. YaeabHas TEIIoTa
napooOpa3oBaHUs

78

HaCBIIIIeHHI)Ie 1 HCHACBIIMICHHBIC ITaphI.
KauectBennast 3aBUCHMMOCTD INIOTHOCTH U
JIABJIEHU S HACBILIICHHOTO Iapa OT
TEMIICPATYPbI, UX HE3aBUCUMOCTE OT
00BbEMa HaACBILLIEHHOTIO Mapa. 3aBUCUMOCTh
TEMIEPATYPbl KUIIEHUS OT 1aBJICHUS B
KHJIKOCTH

79

BrnaxxnocTh Bo3ayxa. AOCONIOTHAS U
OTHOCHTENIbHAS BIAKHOCTh

80

Pemenue 3anau

81

Teépnoe teno. Kpucraminueckue u
amopdHbIe Tena. AHM30TPOIHS CBOHCTB
KpPUCTAJJIOB

82

[InaBnenue u KpucTaIM3anKs. Y AejibHAs




Teriora miasieHus. Cyonumanus

83

Hedopmariuu TBEpaOTO Tena. PacTskenne
u cxarue. Cuur. Moayne HOHra. Ipenen
yrpyrux aedopmariuit

84

TennoBoe pacumpeHue KuIKoCTed u
TBEPIBIX T€J. AHTAPMOHU3M TEILJIOBBIX
KOJIeOaHMI YacTHUll BEleCTBa

85

[IpeobpazoBanue sHEPriu B (a30BBIX
nepexojax

86

YpaBHEHUE TEIJIOBOTO OaaHca

87

Pemenue 3agau

88

[loBepxHocTHOE HaTsHKeHUE. Kanumispabie
ABJICHUs. J[aBIeHnEe 01 UCKPUBIEHHOU
IIOBEPXHOCTBIO KUJIKOCTH. DopMyna
Jlartaca

89

O0001IEHEe U cUCTEMATH3aIIMS 3HAHUH 110
TeMme "ArperaTHble COCTOSTHUS BEILECTBA.
®da3oBbIe epexoapl"”

90

KonTtpomnsHas padoTa mo teme "ArperatHbie
cocTosiHUA BenlecTBa. Pa3oBbie nepexoapl”

91

DneKTpu3ays Tel U e€ MPOosSBICHUSL.
Dnexkrpuueckuit 3apsa. [[Ba Buna
AIEKTpUYECKUX 3apsaoB. [IpoBoaHmky,
JMDJICKTPUKHA U TTOTYITPOBOIHUKH

92

DJleMEeHTapHbIN 2JIEKTPUUYECKUH 3apsil.
3aKOH COXpaHEHMsI HJIEKTPUYECKOTO 3apsaaa

93

BzaumoneiictBue 3apsaoB. ToueuHbie
3apsnbl. 3akoH Kynona




04

Pemenue 3agau

95

Dnekrpuueckoe none. Ero geiictBue Ha
AIEKTPUYECKUE 3apsIbl

96

Hanpsok€HHOCTB 3JIEKTPUYECKOTO MOJIS.
[TpoOGuEIii 3apsan. JInHuM HAaTPSHKEHHOCTH
anexkrpudeckoro mois. OTHOPOgHOE
3JIEKTPUYECKOE T10JIe

97

HOTeHIII/IaJ'II)HOCTB SJICKTPOCTATUICCKOTO
mos. Pa3sHocTs MMOTCHIIMAJIOB U
HaIpspKCHUEC

98

[lorenuuanbHas SHEprys 3apsaa B
3JIEKTpocTaTUYecKoM moJie. [lorennuan
3JIEKTPOCTATUYECKOTO IOJIA

99

CBsI3b HaHpH)KéHHOCTI/I IMOJIAI 1 Pa3HOCTH
IMOTCHIUAJIOB AJIA SJICKTPOCTATUYCCKOIO
ITOJIA

100

[IpyHLIUII CynIEpIO3ULIMH dIIEKTPUIECKAX

noyuen

101

Pemenue 3agau

102

[Toste Toueuynoro 3apsa. [lone paBHOMEpHO
3apsDKEHHON cephl

103

[Tosie paBHOMEPHO 3apsHKEHHOTO MO 00BbEMY
mapa. [lone paBHOMEPHO 3apsyKEHHOU
0OECKOHEUYHOM IMIOCKOCTH

104

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM TOJIE.
YcnoBue paBHOBECHS 3apsiiOB

105

I[I/IBJ'ICKTpI/IKI/I " MOJIYIPOBOJHUKHA B
OJICKTPOCTATUYCCKOM I10JIC




Konnencarop. DnekTpoéMKOCTb

106 KOHJICHCATOpa. DJIEKTPOEMKOCTh TIJIOCKOTO
KOHJICHCATOpa

107 [TapanienbHoe CoeTMHEHNE KOHIEHCaTOPOB

108 [locnenoBarenbHOE coeTMHEHNE
KOH/IEHCAaTOPOB

109 DHeprus 3apsHKEHHOT0 KOHJIeHcaTopa

110 Pemenne 3amau

111 JIBu>KkeHuME 3apsSHKEHHOM YaCTHULIbI B
OJIHOPOJHOM AJIEKTPHUYECKOM I10JIe

112 Pemenne 3amau

113 O0o0Imenne U cucTeMaTu3alus 3HaHUH 1Mo
TeMe "DnekTpudeckoe mosne"

114 KontponbsHas pabora o teme
"Inekrpuueckoe moJje"
Cuna toka. IlocTossHHBIN TOK. YcnoBuUs

115 CYIIECTBOBAHUS TTOCTOSIHHOTO
AJICKTPUIECKOTO TOKA

116 Uctounuku Toxa. Hanpsoxkenue u 9 1C

117 3axkoH Oma JJisl yJacTKa IIeIH.
DJIEKTpUYECKOE CONTPOTHUBIIEHUE
3aBUCHMOCTH COITPOTHBIICHHS OJTHOPOTHOTO

118 MPOBOJIHMKA OT €r0 JUIMHBI U TIJIOAAN
MOTIEPEYHOTO CEUCHUS

119 YaenpHOE CONMPOTHBIICHUE BEIIECTRA.
Pemenue 3amau

120 [locnenoBarenbHOE, MapalieNbHOE,

CMCIIaHHOC COCIUMHCHUC ITPOBOJHHKOB




Pacuér pa3BeTBIEHHBIX JIEKTPUYECKUX

121 nerneii. [Ipasuna Kupxroda !

122 Pemenne 3amau 1

123 Pabora anekrpudeckoro Toka. 3akoH
Jxoyns —Jlenna 1

124 Pemenue 3agau 1
MoOUmHOCTh 3JIEKTPUYECKOTO TOKA.

125 TenmoBas MOIIHOCTH, BBIACIAEMAs Ha 1
pesucrope

126 Pemenune 3amau 1

197 OJ1C n BHyTpEeHHEE CONIPOTUBIICHUE 1
MCTOYHHMKA TOKa

128 3axoH OMa 715 TOTHOM (3aMKHYTO ) 1
IJICKTPUIECCKOH IeTTh

129 Pemenune 3amau 1

130 MomHOCTh UCTOYHHKA TOKA 1

131 Kopotkoe 3ambikaHune 1

132 KonpaencaTtop B 11e1u mOCTOSIHHOTO TOKA 1

133 Pemenne 3amau 1

134 Pemenue 3agad mo teme 'TlocTosHHBII
AIEKTPUUECKU U TOK" 1

135 Pemenue 3anau mo teme "[locTOSHHBIH
AIIEKTPUYECKUI TOK" !

136 Pemenue 3agau o teme "IlocTOSHHEIN 1
3JIEKTPUYECKUM TOK"

137 O0001IeHE ¥ CHCTEMATHU3aIHMs 3HAHUH 10 1

teme "TIocTOSIHHBIN AMEeKTpUYecKuid TOK"




138

KonTponbhas paboTa o teme
"TIocTOSTHHBIN AIEKTPUYECKUM TOK"

139

DJIeKTpuYecKasi NpoOBOAUMOCTb PA3IUUHbBIX
BEIICCTB. DJIEKTPUUECKUIN TOK B METaJLJIaX.
CBepXnpoBOIMMOCTh

140

DJIeKTpUYECKU I TOK B pacTBOpax u
pacrmiaBax 3J1eKTpoauTOB. 3akoHbl Dapajnest
JUTSL STIEKTPOIN3a

141

DnekTpuueckuil Tok B razax. Ilnasma

142

DJIEKTpUUECKU I TOK B BaKyyMe.
Bakyymubie mprOopsI

143

DJIEKTpUYECKU I TOK B ITOJIYIIPOBOJIHHUKAX

144

[onmynpoBogHMKOBBIE TPUOOPHI

145

DU3NYECKU IPAKTUKYM I10 TEME
"M3mepeHne CUIIbl TOKAa M HAPSDKEHUS B
L[ENI TTOCTOSTHHOTO TOKA ITPY TOMOLIM
aHAJIOTOBBIX U LIU(PPOBBIX NU3MEPUTEIBHBIX
npu6opoB" uian "3HaKOMCTBO ¢ LU(PPOBOM
naboparopueit o gusuke. [Ipumepsr
U3MepeHus PU3NYECKUX BEIMYUH MPU
MOMOIIA KOMITBIOTEPHBIX TaTYUKOB"

146

DU3NYECKUI IPAKTUKYM I10 TEME
"N3ydeHre HepaBHOMEPHOTO JBUKEHUSI C
LEJIBIO OMPEAEIICHUSI MTHOBEHHOMN
ckopocTH"

147

DU3NYECKUI IPAKTUKYM 110 TEME
"M3mepeHne yCKOpEHUs IIpU
IPSIMOJIMHEHHOM paBHOYCKOPEHHOM




IBUXKEHUU 110 HAKIIOHHON IIJIOCKOCTH'" MU
"UccnenoBanue 3aBUCUMOCTH ITYTH OT
BPEMEHH MPU PABHOYCKOPEHHOM
nBUXxeHun"

148

DU3NYECKUH IPAKTUKYM I10 TEME
"U3mepeHne ycKopeHHs! CBOOOTHOTO
nageHus" win "M3ydeHue ABUIKEHUS Tena,
OpOITIEHHOTO TOPHU30HTAIBHO"

149

DU3NYECKU I TPAKTUKYM IO TEME
"N3zydeHne OBUKEHUS TEJa IO OKPYKHOCTH
C MIOCTOSIHHOM 110 MOJYJIIO CKOPOCTBIO" MM
"UccnenoBanue 3aBUCMMOCTH Iepruoa
oOpallleHHsI KOHMYeCKOTO MasiTHUKA OT €ro
napameTpoB"

150

DU3NYECKU IPAKTUKYM I10 TEME
"smepeHne paBHOACHCTBYIONICH CHIIBI
IpU IB)KEHUU OpycKa MO HAaKIOHHOU
nyockoctu" uiu "TIpoBepka runoTessl o
HE3aBUCHUMOCTH BPEMEHH JIBHXKEHU s OpycKa
110 HAKJIOHHOM NJIOCKOCTH Ha 33aJJaHHOE
paccTosiHUE OT €ro Macchl”

151

DU3NYECKUI IPAKTUKYM 110 TEME
"UccnenoBadnue 3aBUCUMOCTH CHII
VIIPYrOCTH, BO3HUKAIOIIMX B IIPYKUHE U
pe3nHoBOM 00pasiie, oT ux aehopmaruu’
unn "M3ydyeHue ABUKEHUS CUCTEMBI TEl,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepe3
JIErKkui OJIOK"

152

DU3NYECKU T TPAKTUKYM T10 TEME




"U3mepenne Kod(puIiueHTa TPEHUS 110
BEJIMYMHE YIII0BOr0 Kod(pduiineHTa
3apucumoctu FTp(N)" nnu "Uccnenoanue
JBUKEHHS OpycKa 10 HAaKIOHHOU
MIJIOCKOCTH C TepEMEHHBIM KO3 (PPUIIIEHTOM
TpeHus" unn "M3ydenne ABUKEHUS Ipy3a
Ha BaJly ¢ TpeHHeM"

153

DU3NYECKU T TPAKTUKYM I10 TEME
"HccnenoBanne ycloBUil paBHOBECHS
TBEPIOrO TeJa, UMEIOLIEr0 OCh BpaICHUS"
unu "KoHCTpyHpoBaHuEe KPOHIUTEWHOB U
pacuér cui ynpyroctu" mim "Mzydenue
YCTOMYMBOCTH TBEPAOIO TENA, UMEIOLIETO
IJIOILA/Ib OTOPHI"

154

DU3NYECKU I IPAKTUKYM I10 TEME
"M3mepenne ummynbca Tena 1o
TOopMO3HOMY IyTH'" nin "M3Mepenne cuiibl
TATU, CKOPOCTU MOJEIIN 3JIEKTPOMOOUIIS U
MOLHOCTH cuJiibl TSIru" vk "CpaBHeHue
U3MEHEHUS UMITYJIbCA TeJla C UMITYJIbCOM
cunsl" unu "MccrnenoBanne COXpaHCHUS
MMITyJIbCa IIPU YIPYTOM B3auMojeicTBuu"
nuiu "M3MepeHne KNHETUUYECKON SHEPTUU
TeJa 1Mo TOPMO3HOMY ITyTH"

155

DU3NYECKU I TPAKTUKYM IO TEME
"MBydueHne U30TEPMUUECKOTO Ipolecca
(peKOMeHI0BaHO UCIIOIb30BaHUE
uudpooit 1aboparopun)" unm "MzyueHue
M30X0pHOro nporecca” unu "Mydenue




u3o6apHoro npomecca” unu "TIpoBepka
yYpaBHEHUS COCTOSHUSA"

156

DU3NYECKUH IPAKTUKYM I10 TEME
"Msmepenue yaenbHON TENIOEMKOCTH" HITH
"UccnenoBanue mporecca OCThIBAHUS
Bemecta" win "McciaenoBanue
aguabaTtHoro npouecca” unu "Mzydenne
B3aMMOCBSI3H SHEPTUH MEXMOJIEKYIISIPHOTO
B3aUMOJICHCTBHS U TEMITEPATYPhl KUTICHUS
KUIKoCTER"

157

DU3NYECKUI IPAKTUKYM 110 TEME
"M3ydeHne 3aKOHOMEPHOCTEN UCIIapEHUs]
s)kuakoctein” unu "MamepeHue ynenbHoOn
TEIJIOTHI I1aBJieHus ibaa" uiu "M3ydenue
CBOMCTB HAaChIICHHBIX apoB" WK
"N3mepenre aOCOMIOTHOM BIaXXHOCTH
BO3/lyXa M OLIEHKA Macchl IIapOB B
nomeniennn". 3mepenne kodpdunnenta

IMOBCPXHOCTHOI'O HATSXKCHUA

158

DU3NYECKUI IPAKTUKYM 110 TEME
"HaGunroieHre npeBpalleHus 3Hepruu
3apsHKEHHOI0 KOHJIEHCATOpa B SHEPTHI0
u3nydeHus ceeroaunona" uium "Msydyenue
IPOTEKaHUs TOKA B LIEIIH, COACPIKAILEH
KoHzieHcaTop" i "Pacnipenenenue
Pa3HOCTU MOTEHITNAJIOB (HAMPSHKEHUS ) TIPH
MIOCJIEZIOBATEILHOM COEIMHEHU N
KOH/JIeHCaTopoB"

159

DU3NYECKUI IPAKTUKYM 110 TEME




"UccnenoBanne CMEMIAHHOTO COEIMHEHUS
pesucropoB' unu "Mamepenne yneapHOro
CONPOTHUBJIEHU S TPOBOIHUKOB" MU
"UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT
HaIpsHDKSHUS IS TaMITbl HaKauBaHus'"

160

DU3NYECKU I IPAKTUKYM 110 TEME
"Habnronenue anekrponusa’ uiu
"Usmepenue 3apsina OTHOBAJICHTHOTO HOHA"
niu "Hccienosanue 3aBUCHUMOCTH
COMPOTUBJICHUS TEPMOPEZUCTOPA OT
Temneparypsl’ uian "CHATHE BOJIBT-
aMIIEpPHOM XapaKTepUCTUKHA auoja'

161

PesepBHbIii ypok. O0600mEeHE U
CUCTEMAaTH3aIUs 3HAHUH 10 TeMe
"Kunemaruka"

162

PesepBHbIii ypok. O6001ICHYE 1
CUCTeMaTH3aIls 3HAaHU I 10 TeMe
"Tunamuka"

163

PesepBHblii ypok. O6001IcHNE 1
cucreMaru3anusg 3Hanui no reMe ""CraTtnka
TBEpI0TO Tena"

164

PesepBHbIii ypok. O000mICHHE 1
cucTeMaTu3allus 3HaHUM 1o TeMe "3aKOHBI
COXpaHEHUs B MeXxaHuke"

165

PesepBHblii ypok. O6001IeHNE 1
cucTeMarusaius 3HaHuu mo Teme "OCHOBEI
MOJIEKYJISIPHO-KUHETUYECKOU Teopun"

166

PesepBublii ypok. O60011IeHNE U
CHUCTEMATHU3AIIMA 3HAHUH 110 TEME




"TepmoarHaMuKa. TernnaoBbie MAlIMHbI"

167

PesepBHblii ypok. O6001ICHNE 1
CHCTEMaTH3als 3HaHHUH 110 TEME
"ArperaTHble COCTOSIHHS BEILIECTBA.
®dazoBbie mepexop"

168

PesepBHbIii ypok. O000mIeHE 1
cucreMarusanuia 3HAHUH 110 TEME
"Jnexrpuueckoe moie"

169

PesepBHblii ypok. O6001ICHNE 1
CUCTeMaTH3allis 3HAaHU 10 TeMe
"TIocTOSTHHBIN JIEKTPUYECKUA TOK"

170

PezepBHblii ypok. O6001IEHUE U
cUcTeMaTh3anus 3HaHui 1o reme "Toku B
pa3nuyYHbIX cpenax”

OBLIEE KOJIMYECTBO YACOB I1IO
[NIPOTPAMME

170

16




11 KVIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne ara u¢ poBbIe
n/m Tewa ypoka Bcero Konrpoabnbie | - Tpakrieckue iyqeﬂml sﬁl(ilI;OBaTeﬂbele
padoThI padoThl pecypent
BzaumonelicTBre MOCTOSSHHBIX MArHUTOB U
1 MPOBOJHUKOB C TOKOM. MarHuTHoOE moie. 1
I'mnore3a Amnepa
Bekrop marnutHOM nHAyKuuu. [IpuHuun
2 CYIEepPIO3UIIMA MArHUTHBIX MTOJIEH. JInHun 1
MAarHUTHOM UHIYKIIUH
3 MarsuTHoe 1noJjie TPOBOJHUKA C TOKOM. 1
OmnsiT Dpcrena
Cuna Amnepa, e€ HanpaBJICHUE U MOy
Pemenue 3amau 1
6 [Ipumenenue 3akona Ammepa. 1
DneKkTpon3MepUTeNbHbIE TPUOOPHI
Cuna Jlopeniia, €€ HarpaBJICHUE U MOIYJIb.
7 JIBukeHuME 3apsSHKEHHOM YaCTUIIbI B 1
OJIHOPOJIHOM MarHMTHOM I10JI€
Pemenue 3amau
9 Pa6ora cuel Jlopenta
10 Pewenue 3amau 1
11 MarsuTHoe 110JI€ B BEIIECTBE. 1
deppoMarHeTHky, apa- U IuamMardeTUKA
12 OcHOBHBIE CBOWCTBA (ePPOMArHETHKOB. 1

[Ipumenenmne peppoMarHeTUKOB




13

Pemenue 3amau mo reme "Marautaoe moie"

14 Pemenne 3anay no reme "MarauTtHoe mnose"

15 SIBJIEHHME PTIEKTPOMAarHUTHON WHIYKIUH.
IloTOK BeKTOpa MarHUTHON WHIAYKIIUH

16 OJ1C uHyKuu

17 3aKoH AJIEKTPOMarHUTHOW UHAYKIHUH
Qapanes

18 Buxpesoe anexkrpuueckoe noise. Toku Dyko
OJIC uHAYKIIUY B IBUKYIIXCS

19 MIPOBOTHUKAX

20 Pemenue 3amau

21 [IpaBuno Jlenna

99 NunykruBHOCTh. KaTylika MHAYKTUBHOCTH
B IICTTH ITOCTOSIHHOTO TOKA

23 SAsnenne camonnaykuuu. JJC
CaAaMOWH/TyKI[UH
DHeprust MarHUTHOTO TOJIS KaTYLIKH C

24 TOKOM. DJIEKTPOMAarHUTHOE TOJIe

25 Pemenue 3amau
O0001EeHe U cuCcTEMAaTH3aIMsI 3HAHUH 110

26 Teme "DeKkTpoArnHaMuKa"
KoHntponbHas pabora o treme

2 "InexrpoaguHaMuKa"

28 KonebarenbHas cucrtema. CBoOOIHbBIE
koneOanus. ['apmMoHudeckue konebanus

29 Kunemartnueckoe u TnHAMUYECKOE

ONHCaHUE KOJIeOAaTEeIbHBIX JBUXKESHU U




DHepreTuyeckoe onucanue. BeiBog
JTMHAMUYECKOTO OMUCAHUSI FTAPMOHHYECKUX

30 KOJICOAHWH U3 UX YHEPTETHYECKOTO U
KAHEMAaTHYECKOTO OTTUCAHUS

31 Ammutyna u ¢aza KojaebaHuin
[lepron n yactora kosnebanuii. [lepuos
MaJIBIX CBOOOTHBIX KOJIeOaHU

32 MaTeMaTH4ecKoro MasTHuka. [lepuon
CBOOOJTHBIX KOJICOAHUH TTPYKMHHOTO
MasTHUKA

33 3aryxaronme kojiebaHus. BeiHYXIeHHBIE
kosiebanus. Pezonanc

34 ABTOKONIECOAHUS

35 Pemenue 3amau

36 VYpox-koHpepeHus "MexaHNYecKHe
KoJIeOaHUS B MY3bIKaJIbHBIX MHCTPYMEHTAX"

37 O0o01menne 1 cucreMaTu3alus 3HaHUH 1Mo
teMe "MexaHnnueckue kosebaHus"

38 DIeKTpOMarHuTHhIE KoeOaHus.
KonebarenbHbli KOHTYD
®opmyna Tomcona. CBsi3b aMILTATY/IBI

39 3apsia KOHJCHCATOpa C aMILTATYON CHITBI
TOKa B KOJIEOATETbHOM KOHTYpE

40 3aKoH COXpaHEHUS YHEPTUH B UICATHHOM
KoNeOaTeIbHOM KOHTYpE
3aryxarolume 3JIEKTPOMarHuTHbIE

41 konebanus. BeiHYXIeHHbBIE

AJIEKTPOMAarHUTHHIE KOJIeOaHUsI




[Tepemennb1ii TOK. Pe3uctop u KoHAEHCcaTOp

42 B ILIETTH [TIEPEMEHHOTO TOKa

43 Karyika WHIYKTUBHOCTH B LIETIH
MIEPEMEHHOT0 TOKA

44 3axkoH Oma AJ1 IEKTPUYECKON 1eu
MIEPEMEHHOT0 TOKa
MoumHoCTh mepeMeHHOT0 TOKa.

45 AMIUTUTYTHOE U IEUCTBYIOIIEE 3HAUYCHUE
CHJIBI TOKA ¥ HaNPSDKEHUS

46 Pe3onanc B anekTpruyecKor 1enu

47 Pemenue 3anau
Wneanbuplid TpancdopmaTop.

48 [IpousBoacTBO, IEpeaaya U moTpedacHue
JJIEKTPUYECKON IHEPTUH
DKOJIOTUYECKUE PUCKH TPU MPOU3BOACTBE

49 anekrposHepruu. KynpTypa ucronp3oBaHus
AJIEKTPOSHEPTUH B MOBCETHEBHOM KU3HU

50 Peuenue 3amau

51 Pemenue 3amau

59 O0o0mmenre 1 cucTeMaTu3alus 3HaHUH 1Mo
Teme "DIeKTpOMarHUTHbIE KoneOaHus"

53 Mexannueckre BOJIHBI. XapaKTepUCTUKU
MEXaHUYECKUX BOJIH

54 CBoiicTBa MEXaHUYECKUX BOJH

95 3ByK. XapaKTepUCTUKU 3BYKa

56 Wndpa3syk u ynerpassyk. lllymosoe

3arpsA3BHCHUC Opr)KaIOIJ_[eﬁ Cpcabl




S7

Pemenue 3anau

58

DeKTpoMarHuTHbIE BOJIHBL. M3nyueHue
3JICKTPOMAarHUTHBIX BOJIH

59

DHeprus 31eKTPOMarHUTHHIX BOJIH.
CBoiicTBa HJIEKTPOMArHUTHBIX BOJIH

60

[Ixaya 371€KTPOMAarHUTHBIX BOJIH.
[IpuMeHeHmEe AIIEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY

61

[IpuHLIKIBI PaIUOCBSI3U U TEIEBUICHHUSL.
Paguonokanus. D1eKTpoOMarHuTHOE
3arpsi3HEHUE OKPY)KAIOILEH CpeJibl

62

KonTponsnas padota no teme "Konedanus
Y BOJHBI"

63

Caert. 3ak0oH NPSAMOJIUHENHOIO
pacrpocTpaHeHus CBeTa

64

Pemenue 3aga4d Ha MNPpUMCHCHUEC 3aKOHA
HpHMOHHHeﬁHOFO pacupoCTpaHCHUA CBCTa

65

Otpaxenue csera. Inockoe 3epkaio.
Cdepuueckoe 3epkajo

66

[Ipenomnenue cBeta. AOCOTIOTHBIN U
OTHOCHUTEJIbHBIN MOKa3aTeNb IPETOMIICHUS.
[lonHOE BHYTpEHHEE OTpaKEHUE.
[IpenenpHBIN yroa MOJIHOTO BHYTPEHHETO
OTpaKEHUS

67

Pemenue 3amau Ha MPpUMCHCHUEC 3aKOHOB
OTpa’XKCHHUA U MMPEIIOMIICHUA CBETA

68

Xon nyuelt B mpusme. Jlucnepcus ceerta.
CnoxHbIl coctaB 6emoro ceerta. L[get




JInn3el. DOKYCHOE pPACCTOSHUE U

69 ONTHYECKAs CUJIa JIMH3BI

20 IlocTpoenue n300pakeHU B JIMH3AX U UX
cUCTeMax. YBelnYeHUe JTMH3bI
Pemenue 3a1a4 Ha mocTpoeHue

71 1300paKEHUH, TOTYJaEMBIX C TTOMOIIBIO
JIUH3

72 I'ma3 xak onTuyeckas cucrema

73 Pemenue 3anau. [Ipenensl npuMeHUMOCTH
TEOMETPUYECKON ONMTUKHU

74 CxopocTh CBETa U METOJIbl €€ U3MEPEHHUS

75 Jucniepcus cBera

76 HNuTtepdepennus cBeta

77 KorepeHTHbIE HICTOYHUKHU. Y CIIOBUS
Ha0II0IeHUs] MAKCUMYMOB 1 MUHUMYMOB

78 Pemenne 3amau

79 [Ipumenenune naTEphepeH NN

80 Hudpakaus cBeta

81 HudpakuronHas pemerka. YcioBue
Ha0JII0IeH U] TTIABHBIX MAaKCUMYMOB

82 Pemenne 3amau

83 [orepeyHOCTH CBETOBBIX BOJIH.
[Tonspuzauus ceera

84 Pemenue 3amau

85 CBeTOBBI€ SIBIICHUS B IPUPOJIE

86 O0001EHE U cHCTEMATH3aIIMs 3HAHUH 110

Teme "Onruka"




87 KonTponbHas pabora o teme «OnTHKa» 1
['paHUIIBI MPUMEHUMOCTH KITaCCUUECKON

88 MEXaHHMKHU. 3aKOHBI 3JIEKTPOIMHAMUKU U 1
MPUHIIMI OTHOCUTEIBHOCTH

89 [loctynatel crienuanbHON TEOPUN 1
OTHOCHTEIBHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOM HHTEPBAI.
[Ipeo6pazoBanus Jlopenma. Ycinosue

90 NPUIUHHOCTH. OTHOCUTENEHOCTh 1
OJIHOBPEMEHHOCTHU. 3aMe/IJICHUE BpEMEHU U
COKpAIlCHHUE JITHHBI

91 DHeprusi U UMNYNbC PEISTUBUCTCKOM 1
YaCTHIIBI

92 CBsI3b MacChl C HEPrUeH U UMITYJIBCOM 1
PENATHBUCTCKON YaCTHIIBI. DHEPTHS MTOKOS

93 PaBHOBeCHOE TEIIIOBOE M3ITydCHHE 1

94 3akoH cMemeHuss Buna 1

95 I'umoreza M. Ilnanka o kBanTax. @OTOHBI 1

96 DHeprus U UMIyabc GoToHA 1
®oroadpexr. OnbiThl A. I'. CTonerona.

97 1
3akoHbI oTo3(Pdexra
VYpaBuenue DitHmreiina s GoTorddexra.

98 . " 1
'Kpacnas rpanuna" gorosddexra

99 JaBnenue ceeta. OnbiTel I1. H. JIeOenena

100 BosiHOBBIE CBOMCTBA YaCTHI]
Bonnsl ne bpoina. JlnnHa BOIHBEI e

101 Bpoiing u pasmepsl 00J1aCTH JTOKAIU3ALUH 1

JBYDKYIICHCS] YaCTHIBI




102

KopnyckynsipHO-BOJIHOBOH Jyalu3M

103 Judpakius 31eKTpOHOB Ha KpUCTaIIax
Cnenuduxa usmepeHuit B MUKpOMUPE.

104 CooTHOLIEHU S HEOTIPEAEIIEHHOCTEH
I'eitzenGepra

105 Pemenue rpaguueckux 3amau

106 Pemenue pacuéTHbIX 33124
KonTponwsnas padota mo remam: "OCHOBBI

107 CTO", "KopmycKyaspHO-BOJHOBOMH
yanus3m"

108 OnBbITEI 1O UCCIEAOBAHUIO CTPOEHHUSI ATOMA.
[Tnanerapnas Mmoaens atoma Pesepdopaa

109 Ioctynater bopa

110 Bupel criekrpoB. CniekTp ypoBHEN 3HEPIUH
aToMa BOJ0Opozaa

11 CHnOHTaHHOE U BBIHYKJIEHHOE U3Ty4YEHUE
cBeTa

112 Jlazep
Hyxonnas mopnens siapa ['elizenOepra-

113 HBanenko. 3apsa 1 MaccoBOE YHCIIO sIpa.
M3oronbl. PagroakTuBHOCTH
3aKoH paauoakTUBHOTO pacmaja. CBoMCTBa

114 HMOHU3UPYIOLLET0o M3ydeHus. BiausHue
PazmOaKTUBHOCTH Ha KUBBIC OPTaHU3MBI.
Jo3zumerpus
DHeprus CBs3U HYKIOHOB B spe. SaepHble

115 cunsl. Jledexr maccel siapa. SnepHbie

peakiuu. SnepHsie peakropsl. [IpodieMbr




YIPaBJISIEMOIO TEPMOSAECPHOTO CUHTE3A.
DKOJIOTMYECKHE aCTIEeKThl Pa3BUTHUSI AICPHON
SHEPreTUKU

116

MeTtoas! perucTpauuy U UCCIE0BaHuUs
37eMEeHTapHbIX yacTull. OyHaaMeHTaIbHbIE
B3aUMOJCHCTBUSA. bapuoHBI, ME30HBI U
nentoHsl. [IpencraBnenne o CrannapTHON
Mozenu. KBapk-rimooHHas MOJENb aApOHOB

117

®dusuka 3a npeaenamu CTaHAapTHON
Mojaenu. TémHas Marepusi 1 TEMHas
sHeprus. EAMHCTBO ¢u3nyeckoil KapTHHBI
Mupa

118

OTanbl pa3BUTHS ACTPOHOMUU. 3HAUYEHHE
aCTPOHOMMHU

119

[TpuMeHnMOCTh 3aKOHOB (PU3UKU ISt
0OBSCHEHHS TPUPOJIbI KOCMHUYECKIX
00BeKTOB. MeTObI aCTPOHOMHYECKUX
HCCIeIOBAaHUI

120

CoBpeMeHHbIE ONITUYECKUE TEIECKOIIBI,
PaauOTENIECKOIbl, BHEaTMOC(epHast
aCTPOHOMHUS

121

Bup 38é3mH0r0 Heba. Co3Be3nus, sipkue
3BE3/1bI, MJIAHETHI, UX BUAMMOE IBUKEHUE

122

Conneunas cucrema. Connue. ConHeyHas
aKTUBHOCTb. McTtounuk snepruu ComnHia u
3BE3]

123

3BE3/1b1, UX OCHOBHBIE XapaKTE€PUCTUKH.
Jnarpamma 'criekTpanabHBIM Ki1ace —




CBETUMOCTB"

124

3B€3,IIBI IJ1aBHOM IoCJICa10BaTCIbHOCTH

125

Buyrpennee crpoenue 38€31. CoBpeMEHHbBIE
HpeHCTaBHCHI/Iﬂ (0] HpOI/ICXO)KI[eHI/II/I n
spomronny CoJHIIa U 3BE311. DTallhl )KU3HHU
3BE3

126

Mneunsiii [Tyte — Hama ['anakruka. Tumsl
rajakTuk. YEpHble IbIPHI B ApaxX TalakTUK

127

Bcenennas. Pacumpenue Beenennoii. 3akoH
Xa06usa. Teopus bosbioro B3psiBa.
Pennkrosoe nznyyenue

128

Macmrrabnasi ctpykrypa BceneHHOiA.
MeraranakTuka

129

Hepeménnsie mpoOieMbl aCTPOHOMUU

130

DU3NYECKUI IPAKTUKYM 110 TEME
"UccienoBanre MarHUTHOTO OIS
MOCTOSHHBIX MArHUTOB" HIJIN
"UccnenoBanue CBOMCTB
deppomaraeTrkoB" unu "MccnenoBanue
JENCTBUS MOCTOSSHHOTO MarHUTa Ha PAMKY C
TOKOM"

131

DU3NYECKUH IPAKTUKYM 110 TEME
"Msmepenue cuisl Amnepa" nnu "M3ydenue
3aBUCUMOCTHU CUJIbI AMIIEpa OT CHJIbI TOKA"
nnu "OnpeneneHre MarHuTHOW MHIYKIIUH
Ha OCHOBE U3MepeHHUs cuibl Amiiepa”

132

DU3NYECKUH IPAKTUKYM 110 TEME
"UccenoBadue SIBJIEHUS




3JIEKTPOMAarHUTHON MHAYKIUU'" WIIH
"OnpeneneHre UHAYKIIMA BUXPEBOTO
MarduTHOIO I1oJs"

133

DU3NYECKU I TPAKTUKYM I10 TEME
"UccnenoBanue sBJI€HUS] CAMOMHIYKIIMH"
unn "Coopka MOZETH 3JIEKTPOMarHuTHOTO
reHeparopa"

134

DU3NYECKUH IPAKTUKYM 110 TEME
"smepenne nmepuoaa cBOOOIHBIX
KOJICOAHHW I HUTSIHOTO ¥ IPY>KHHHOTO
MAasTHHUKOB"

135

DU3NYECKUH IPAKTUKYM 110 TEME
'"TIpeoOpazoBaHue 3HEPTUU B IPYKHHHOM
MasTHHKE"

136

DU3NYECKUH IPAKTUKYM I10 TEME
"ccnenoBanue nmepeMeHHOro TOKa 4epes
MOCJICA0BATEIbHO COCIMHEHHBIC
KOHJICHCATOP, KaTYIIKy W pe3ucTop’ uiu
"UccnenoBanue paboThl HCTOYHUKOB CBETA
B 1I€MTU IEPEMEHHOTO TOKA"

137

DU3NYECKU I IPAKTUKYM T10 TEME
"N3ydyenne mapamMeTpoB 3BYKOBOU BOJIHBI"

138

DU3NYECKU I TPAKTUKYM I10 TEME
"U3mepenne moxaszarensi mpeioMIICHUsI
crexna" unu "Tlomydenne n300pakeHus B
CUCTEME U3 INIOCKOTO 3€pKajia U JIMH3bI"

139

DuU3NYECKUH IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosHuA OT BelleCcTBa (Ha mpuMepe




xuakux uH3)" win "M3mepenue
(hOKYCHOTO pPACCTOSHUS PACCEHBAIOIIX
3"

140

DU3NYECKU I TPAKTUKYM I10 TEME
"Habmonenne audpakunu, mHTepdepeHIInm
U MOoJIsIpu3aluy ceera”

141

DU3NYECKUI TPAKTUKYM I10 TEME
"Onpenenenye UMITyabca U YHEPTUU
peNATUBUCTCKUX YacTuIl (mo dororpadusim
TPEKOB 3apsHDKEHHBIX YaCTHI] B MATHUTHOM
noje)"

142

DU3NYECKUH IPAKTUKYM 110 TEME
"Msmepenue noctostuHoM [Inanka Ha
OocHOBe HccnenoBanus Gororddexra"” numu
"UccnenoBanme 3aBUCUMOCTH CHJIBI TOKA
4yepe3 CBETOJIMO] OT HApsuKeHUs"

143

DU3NYECKUH IPAKTUKYM I10 TEME
"UccnenoBanue crekrpa pa3peskeHHOTO
aTOMapHOTO BOJIOPOJIAa U U3MEPEHHE
nocrossHHOM Pundepra”

144

DU3NYECKU I IPAKTUKYM T10 TEME
"UccnenoBanme paanoakTUBHOTO (OHA C
HCIIOJIb30BaHUEM JI03UMETpa" UIIN
"U3ydyenne mornomeHus 6eTa-4acTHI]
amroMuHuEM"

145

DuU3NYECKUH IPAKTUKYM 110 TEME
"HaOroneHns 3BE30H0T0 Heba
HEBOOPYKEHHBIM IT1a30M C UCII0JIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHUM AJIs1




OTIpeieNIeH U s TTOJIOKEHHST HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3usi CeBepHOro Modylapus U sipKue
3BE3ab1" niM "HabmroeHus: B TenecKoI
JIyHbl, n1aHET, TYMAHHOCTEHN U 3BE3IHBIX
CKOTLIEHU "

146

OO0oOmeHre 1 cucTeMaTr3aIus 3HaHUH.
Ponb ¢usuku 1 actpoHOMUM B
SKOHOMUYECKOM, TEXHOJIOTHICCKOM,
COLIMAJIbHOM U 3THYECKOH cepax
JEATEIIBHOCTH YeIOBEKa

147

O00011IEHE U CUCTEMATH3AIMS 3HAHU.
Ponb 1 MecTo (M3MKK M aCTPOHOMUH B
COBPEMEHHON HAyYHOU KapTUHE MUpa

148

O0001EeHEe U cUCcTEMAaTU3AIIN SHAHNUH.
Poinb ¢usndeckoii Teopuu B GOpMHUPOBAHUHT
NPeJICTaBJICHUH O (U3NYECKON KapTHHE
MHpa, MECTO (PM3NYECKON KapTHHBI MHpa B
o0IIeM psiTy COBPEMEHHBIX €CTECTBECHHO-
Hay4HBIX MPEJCTAaBICHUN O IPUPOJIE

149

O0001EeHne 1 cucTeMaTn3allisg 3HaHN 110
teme "Knaematuka"

150

O0001IEeHEe U cCUCTEMATH3AIIMSI 3HAHU 110
teme "Knaematuka"

151

O0001mEeHne 1 cucTeMaTu3allisg 3HaAHN 110
teme "uaamuka"

152

O0001IEHE U CUCTEMATH3AIUS 3HAHUH I10
teme "CTtaTuka TBEpaoro rena'




153

O0o0mmeHre 1 cucTeMaTu3alus 3HaHUu’ 1Mo
TeMe "3aKOHBI COXpaHEHHUS B MEXaHUKe"

154

O0o01menne 1 cucteMaTu3alus 3HaHUH 1Mo
TeMe "OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON
Teopun"

155

O0001EeHrEe U cHCTEMAaTH3aIlMs 3HAHU 110
teme '"Tepmonmuamuka. TeroBbie
MalmHb"

156

O0001IIEHNE U CUCTEMATH3AIINS 3HAHUH 110
TeMe "ArperatHble COCTOSIHMS BEILECTBA.
®dazoBble nepexoap"

157

OO0o0mmenne 1 cucreMaTu3alus 3HaHUH 1Mo
TeMe "DaekTpudeckoe mosne"

158

O06o0061eHNe U cucTeMaTu3aus 3HaHUH 1o
teme "TlocTosiHHBIN AneKTpruueckuii ToK"

159

O0001EeHEe U cHCTEMAaTH3aIMsI 3HAHUH 110
teme "Toku B pasnuuHbIX cpenax”

160

O0001IEeHEe U cHCTEMAaTH3AIMs 3HAHUH 110
teMme "MarautHoe moie"

161

PesepBHbIii ypok. O600IIEHNE U
CHCTEeMAaTU3allis 3HAHUI 10 TEME
"IneKTpoMarauTHas UHIYKIUs'"

162

PesepBHbiii ypok. O6001IIEHNE U
CHCTEMATHU3AIHUS 3HAHUM 10 TEME
"Mexanuueckue kojiebanus"

163

Pesepuriit ypok. O600ImIEeHNE 1
cucremMaru3sanus 3HAHUU I10 TEME

"JJIeKTpOMarHuTHHIC KoeOaHus"




164

PesepBHbiii ypok. O6001IICHNE U
CHCTeMaTH3aIlKsl 3HAHUM 110 TEME
"MexaHH4ecKue U 3JEKTPOMAarHUTHBIE
BOJIHBI"

165

PesepBHbIii ypok. O000IICHNE U
cucTeMarusanus 3HaHuu no reme "Onruka"

166

PesepBHbIii ypok. O000mIECHNE U

cucreMaru3aiusa 3Hanumii mo reMe "OCHOBBI
CT n

167

PezepBHblii ypok. O60011cHNE U
CHCTeMaTH3alNs 3HAaHUH 110 TeMe
"KopnyckynspHo-BoJIHOBOH Ayanu3m"

168

PesepubIit ypok. O000IIEHNE U
cucTeMarn3alusa 3Haumi mo reme "duszmka
aToma"

169

PesepBHbiii ypok. O6001IIECHNE U
cucTeMatu3alus 3HaHui mo reme "dusmka
aTOMHOTO sJIpa U JIEMEHTAPHBIX YacTU1l"

170

PezepBHblii ypok. O6001eHNE U
CHCTeMaTH3alNs 3HAaHUH 110 TeMe
"JnemMeHThl acTpou3nKu"

OBLIEE KOJIMYECTBO YACOB I1IO
[NIPOTPAMME

170
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITIPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI V1A YYHEHUKA

METOANYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI UPECYPCBI CETH

HUHTEPHET






