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PABOYASA ITPOI'PAMMA
no ¢pusuke

YpoBeHnsb o0pa3oBanusi (Kjaacc)— cpeanee obdmee odpazoBanue, 10-11 kmacc

KojgunuecTBO 4acoB — 136 4
10 knacc — 2 4 B HeZleN0, Bcero 68 u,
11 knacc — 2 4 B Hezenro, Bcero 68 u.

Yuaureab - Yepnsaes MiBan Muxaiinosuy

IIporpamma pa3pa6oTaHa B COOTBETCTBHH C:

denepanbHBIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM cpenHero obmero odpasosanus (PI'OC
COO), yTBepkIeHHBIM NpHKa3oM MuHHcTepcTBa 00pazoBanus U Hayku Poccuiickoit @enepanuu ot 17 mast
2012 1. Ne 413;

HAa OCHOBEe TPUMEpPHOW HporpaMMbl 1O (U3MKE, BKIIOUEHHON B COIEp)KATENbHBIN pa3fesl MpUMEepHOU
OCHOBHOH 00pa3zoBaTeNbHON MpPOTpaMMbl CpeiHero olmiero oOpa3oBaHusi, 0J00peHHON (eaeparbHbIM
y4e0HO-METOIMYECKUM O00BEAMHEHUEM IO 001eMy o0pa3oBaHui0 (mpoTokon oT 28 wmroHs 2016 roma No
2/16-3); paboueii mporpammel o ¢usuke 10-11 kmace (Paboune mporpammel. @usuka. [Ipenmernas nuHus
yaeOHuKoB cepun «Kiaccuueckuit kype». 10-11 kmaccsl: yuyeObHOe mocobue aisi 001eo0pa3oBaTeIbHBIX
opranuszanuii / A.B. lllatanuna. - M. : [Ipocemenue, 2017).

Ncnonszyemsiit YMK: ®@uzuka 10-11 kiaccel, «Knaccnueckuit kype» Msikumesa I'.51. u ap.



1. IlnanupveMblie pe3vabTAThI H3VUeHHs (GU3HKHI

B pe3yabTare uzyueHusi yueoHoro npeamera «@u3uKa» Ha YPOBHE CpPeIHEro 0011ero
o0pa3oBaHus:

BbinyckHUK HA 6230BOM YPOBHE HAYYHTCS:

—IEMOHCTPHUPOBATh HA IpUMEpax Pojb U MECTO (PU3MKU B (OPMUPOBAHWU COBPEMEHHOW HAYYHOU
KapTUHBI MUPA, B Pa3BUTUH COBPEMEHHOW TEXHUKHA U TEXHOJOTHUH, B TPAKTUYECKOU JIESITETBHOCTH JIOIEH;

—IEMOHCTPHUPOBATH HA TIPUMEPAX B3aUMOCBS3b MEXAY (U3UKON U IPYTUMH €CTECTBEHHBIMU HAYKAMH,

—yCTaHABIMBATh B3aMMOCBS3b €CTECTBCHHO-HAYYHBIX SIBJICHUN U MPUMEHITh OCHOBHBIC (PH3UYECKHEC
MOJICJIU JUISl UX OIMMCAHUS U O0BICHCHUS,

—HCII0JIb30BaTh MHGOPMAIHIO (PU3NYECKOTO COACPIKAHUS MPH PEUICHUH YYEOHBIX, NMPAKTUYECKUX,
MPOEKTHBIX W UCCIIEIOBATENBCKUX 3a7ad, WHTCTPUpPYS HHPOPMAIMIO U3 PA3TUYHBIX HCTOYHHKOB H
KPUTUYECKH €€ OIICHUBAS;

—pazuyaTh U yMETh UCIOJIh30BaTh B YUCOHO-HCCIIEIOBATEIBCKOM IEATEIPHOCTH METOIBI HAyYHOTO
Mo3HaHUs (HaOJIO/ICHNE, ONMCAHUE, U3MEPEHUE, SKCIICPUMEHT, BBIABI)KCHHUE THITOTE3bI, MOJICTUPOBAHUE H
ap.) v popMbl HAyYHOTO MO3HAHUS ((PaKThI, 3aKOHBI, TEOPUH), IEMOHCTPUPYS HA MPUMEPAX UX POIH H MECTO
B HAyYHOM ITO3HAHUU;

—TPOBOJUTH TMPSMbIE M KOCBEHHBIC HM3MCHCHHS (DU3MYSCKUX BEIMYWH, BHIOMpas WU3MEPUTEIbHBIC
pUOOPEI C Y4ETOM HEOOXOUMOM TOYHOCTH U3MEPEHUH, TNIAHUPOBATH X0 M3MEPECHHUIA, TTOTydaTh 3HAYCHHE
M3MEpSEMOU BETMYMHBI M OIEHUBATH OTHOCHTEIBHYIO MOTPEITHOCTH 110 33JaHHBIM (hOpMYyIIaMm;

—TIPOBOJIUTH UCCIICIOBAHUS 3aBUCUMOCTEH MEXKITYy PU3NICCKUMU BEIIMYUHAMHE: TIPOBOIUTH U3MEPCHHUS
U OTIPEJICNIATh Ha OCHOBE HMCCIIEOBaHUS 3HAUCHUE MapaMeTPOB, XapaKTEPU3YIONINX JAaHHYIO 3aBUCHMOCTH
MEX/1y BEJIMYNHAMMU, U JeJIaTh BBIBOJ] C YIETOM IMOTPEUTHOCTH U3MEPCHHIA,

—UCTOJB30BaTh JIJISl OMUCAHUS XapaKTepa MPOTeKaHUs PU3NICCKUX MPOIECCOB (PU3MUECKHUE BETHUNHBI
Y JICMOHCTPHUPOBATH B3aUMOCBSI3b MEXK/Ty HIMH;

—UCTIOJB30BaTh JUIS ONMCAHUS XapaKTepa MPOTeKaHus (PU3NIECKUX MPOIECCOB (PH3NUECKIE 3aKOHBI C
y4eTOM TPaHHUIl UX IPUMEHUMOCTH;

—pemaTh KaueCTBEHHBIC 3a7aud (B TOM YHUCIIC H MEXKIIPEAMETHOTO XapaKTepa): UCIOIb3YsT MOICIH,
(u3HUYeCKre BEIHMYMHBI U 3aKOHBI, BRICTPAaNBATh JIOTHYECKH BEPHYIO IIETIOUKY O0BICHEHUS (JI0KA3aTeIhCTBA)
MIPEITIOKEHHOTO B 33/1a4e mpoiiecca (SIBICHHUS);

—pemiaTh pacueTHbIC 3a7a4d C SBHO 3a/IaHHOW (PM3MUYECKON MOJENBIO: Ha OCHOBE aHANM3a YCJIOBHS
3a/la4¥l BBIACTATH (PU3UYECKYI0 MOJIENIb, HAaXOAWUTh (DU3MUYECKHUE BEIMYWHBI U 3aKOHBI, HEOOXOAMMBIE H
JIOCTATOYHBIC JUIS €€ PEIICHUS, IIPOBOUTH PACUYETHI M POBEPSATH MOMYyUYCHHBIN PE3yIbTaT;

—YYUTBHIBATh TPAHMIIBI IPUMEHEHUS U3YUYCHHBIX (QU3NYCCKUX MOJENCH MPHU PelIeHUH (PU3NICCKUX U
MEXIPEIMETHBIX 33/1a4;

—UCTONB30BaTh HMH(POpPMAIMIO W TPUMEHATH 3HAHUS O MPUHIMIAX padOThl W OCHOBHBIX
XapaKTePUCTHKAX W3YYCHHBIX MAIUH, MPUOOPOB U APYTHX TEXHUYECKUX YCTPOWCTB [UISl PEIICHHS
MPAKTUYECKHX, Y4EOHO-MCCIEA0BATEIHCKUX U MTPOSKTHBIX 33]1a4;

—UCTONB30BaTh 3HAHUA O (U3HUECKUX OOBEKTAX W TPOIEeccax B IMOBCEAHCBHOW JKU3HU IS
obecrnieueHus 6€30MaCHOCTH MPU 0OPAIICHUH ¢ MPUOOPAMH U TEXHUYECKUMHU YCTPONUCTBAMH, JIJIsi COXPAHCHHS
3JI0POBBS U COOIOICHYSI HOPM 3KOJIOTUYECKOTO IMMOBECHUS B OKPYXKAIOIICH cpeie, I MPUHATHS PelICHHUH
B IIOBCEIHCBHOM KU3HHU.

BbinycKkHUK HA §230BOM YPOBHE MOJYYHUT BO3MOKHOCTh HAYYHThCS:

—HOHUMAMb U 00BACHAMb YELOCMHOCHb (PU3UYeCKOl Mmeopul, paziuiams SPAHUYbL ee NPUMEHUMOCMU
U Mecmo 8 psi0y Opyeux u3udecKux meopu;

—gnadems npuemamu NOCMPOEHUs MeoPemuyeckux O00KA3amenbCcmes, a Mmaxdice NPOSHO3UPOBAHUSL
ocobenHocmell NPomexkanus Qu3u4ecKux s6leHUll U NPOYecco8 HA OCHO8e NOJYYEHHLIX MeopPemuyecKux
86180008 U DOKA3AMENbCME,

—Xapakmepuzo8ams CUCMEMHYIO CB853b  MeJNHCOY OCHOBONONALAIOUUMU HAYYHLIMU NOHAMUIMU.
NPOCMPAHCME0, 8DeMsl, Mamepus (8euwjecmaeo, noie), Osudxdcenue, CUild, SHepeusl;

—8b108U2AMb 2UNOMeE3bl HA OCHO8€ 3HAHUS OCHOBONONALAIOWUX DUIUYECKUX 3AKOHOMepHOCmel U
3AKOHO8,

—CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMDb PuU3UYeCKUe IKCNEPUMEHMNDL,

—Xapaxmepuzoeams 2100aibHble NpodIeMbl, Cmoswue neped Uelo8euecmeoM: dHepeemuiecKue,
coipbesbvle, IKOI02UYecKUe,— U Poib QUUKU 8 peldeHUU YIMux npooiem,



—peuams npaKmuKo-opUeHmupo8antble KaueCcmsaeHHbvle U paciemHule husuieckue 3a0ayu ¢ 8b100pom
@uzuueckoli Mooenu, UCNOIb3YS HECKOIbKO QUUUECKUX 3AKOHO8 UNU (POPMYI, CEA3bIBAIOUUX U3BECTHbLE
QuzuyecKkue eauUYUHbBL, 8 KOHMEKCHE MENCNPEOMEMHBIX C8A3ell,

—00vACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCTNIUKU U3VUEHHBbIX MAWUH, NPUOOPOS8 U MEeXHUYEeCKUX
yCmpoucme,

—00bACHAMb YCN08UA NPUMEHEHUS (hu3ULecKux Mooenell npu peuleHuy Gu3udecKux 3a0ad, Haxooumsy
A0eK8aAMHYI0 NPedNIOHCEHHOIU 3a0aye PU3ULECKYI0 MOOeb, pa3peuams NPodIeMy KaK Ha 0CHO8E UMEIOUWUXCS
SHAHUL, MAK U NPU NOMOWU MEMOO08 OYEHKU.

JINYHOCTHBIE, MeTanpeAMeTHbIe, IpeIMeTHbIE Pe3yJabTAThl 0CBOCHHS Kypca (PU3UKH,
JIN4HOCTHBIE pE3yJIbTaTHhI:

YMEHHE YIPABJITh CBOCH IIO3HABATEIBLHOMN JESTEIBHOCTHIO;

TOTOBHOCTB U CIOCOOHOCTH K 00pa30BaHMIO, B TOM YUCIIE CaMO00pa30BaHUIO, HA MPOTSHKEHUH BCEH
’KM3HHU; CO3HATEIbHOEC OTHOIICHHE K HEMPEPHIBHOMY OOpa30BaHHIO KaK YCIOBUIO YCIIEIIHON
npodecCHoHALHON U 0OIIECTBEHHON I TETbHOCTH;

YMCHUC COTpyAHHUYATbL CO B3pPOCIbIMHU, CBCPCTHHUKAMH, JACTbBMH MJIAAIICTO BO3paCTta B
00pa3oBaTeNbHOM, yu4eOHO-HCCIIEA0BATEIbCKOM, IPOSKTHOM U IPYTUX BUAAX JCATEILHOCTH;
copMUpPOBATH MHPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH;
OCO3HaHKE 3HAYMMOCTH HAyKH, BJIaJICHHE JOCTOBEPHON HHPOPMAIIHEH O MEePeOBBIX JOCTHKECHHIX
U OTKPBITHAX MUPOBOM M OTEUECTBEHHOW HAYKH; 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHIX 00
YCTpOICTBE MHpa U 00ILIECTBA; TOTOBHOCTh K HAYYHO- TEXHUYECKOMY TBOPYECTBY;

YyBCTBO FOPJIOCTH 332 POCCUICKYIO (PH3HYECKYIO HAYKy, T'YMaHU3M;

ITOJIOXKUTENBHOE OTHOILLICHHUE K TPYAY, LEICYCTPEMIEHHOCTD;

IKOJIOTUYECKasi KyJbTypa, OCpeKHOE OTHOIICHHE K POJHON 3emiie, MPUPOAHBIM OOraTtcTBam
Poccun m mMupa, NOHMMaHKE OTBETCTBEHHOCTH 32 COCTOSIHUE MPUPOIHBIX PECYPCOB U pa3yMHOE
HPUPOJIOIOIH30BAHHKE.

MeranpeameTHele  pe3ysbTaThl:
1) ocBoeHHWE pPETrYJISITHBHBIX YHUBEPCAIBHBIX YYEOHBIX JCHCTBUIA:

CaMOCTOSITENIFHO ONPEAETATh LENIH, CTaBUTh W (HOPMYIUpPOBaTh COOCTBEHHBIC 3a/Ja4d B
00pa3oBaTEeNbHON ACATEIBHOCTH M JKU3HEHHBIX CUTYaIHAX;

OLIEHUBATh PECYPCHI, B TOM YHCJIE BPEeMs U APyTrUe HeMaTepHalIbHbIE PECYPChI, HEOOXOIUMBIE JIIS
JOCTUKEHMSI IOCTaBIEHHOM paHee 1IeNu;

COIOCTABJISITh UMEIOIMECS] BOBMOKHOCTH M HEOOXOAUMBIE JJIsl TOCTHKESHUS 1SN PECyPCHI;
OIIPEAEIIATh HECKOJIBKO IIyTEN JOCTHKEHUS ITIOCTABJIEHHOM LIETH;

3aJ1aBaTh NapaMeTpbl U KPUTEPHUH, 110 KOTOPBIM MOYKHO OIPEIENSTh, YTO 1I€JIb JOCTUTHYTA;
COIIOCTABJISATH MOJIyYEHHBIN pe3ysbTaT ACSITEIbHOCTH C IIOCTABJIEHHON paHEee LEINbIO;

OCO3HABATh NOCIEACTBUSI JOCTUKEHUS IOCTABJICHHOM LIEJIN B AEATEIbHOCTU, COOCTBEHHOM JKU3HU
Y KU3HU OKPYKAIOLUX JIIOJIEH;

2) OCBOEHHE IO3HABATEIBbHBIX YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBHIA:

KPUTHYECKH OIICHUBATh U MHTEPIPETHPOBATH HHPOPMALIUIO C Pa3HBIX MMO3ULIHIA;

pacro3HaBaTh U GUKCHPOBATH IPOTUBOPEUHSI B MH(POPMALIMOHHBIX HCTOYHUKAX;

HCII0JIb30BaTh Pa3/InYHbIE MOJEIbHO-CXEMAaTUUECKUE CPEJCTBA JUIS IPEACTABICHUS BbISIBICHHBIX
B UH(POPMALIMOHHBIX HCTOUHUKAX MPOTHBOPEUHIL;

OCYIIECTBIISATh PAa3BEPHYTHIN HWH(GOPMAIIMOHHBII IMOMCK U CTABUTH Ha €0 OCHOBE HOBHIC 3a/1a4H;
MCKaTh U HAXOJUTHh 0000IIEHHBIE CIOCOOBI PEeIICHHS 3a/1a4;

NPUBOIUTh KPUTHYECKHE apIyMEHTHI, KaK B OTHOIIEHHUH COOCTBEHHOTO CYXXICHHS, TaK U B
OTHOILIEHUU JEUCTBUI U CYXKIAEHUM IPYrOro 4eyIOBEKa;

aHaJIM3UPOBATh U NIPE0OPa30BaTh POOIEMHO-IIPOTUBOPEUHBBIE CUTYALUY;

BBIXOJUTh 32 PaMKH  y4eOHOTO MpeaMeTa M OCYILECTBIIATH IIeJICHANPABICHHBIA  MOHMCK
BO3MOKHOCTH IIMPOKOTO EPEHOCA CPEICTB U CIIOCOOOB CHCTBHS,

BBICTPaMBaTh WHAWBUAYAIbHYIO OOpa30BaTEIbHYIO TPAECKTOPHUIO, YUYHUTHIBAs OTPAHUYCHHS CO
CTOPOHBI JIPYTUX YYaCTHUKOB U PECYpPCHBIE OTPaHUYEHUS;

3aHMMAaTh Pa3HbIE NO3UINH B I03HABATEIBHON AESITEIbHOCTH;



3) ocBOeHME KOMMYHHMKATHBHBIX YHUBEPCAIBHBIX Y4EOHBIX JCHCTBHIA:

OCYILECTBJISATH JIEJIOBYIO KOMMYHHMKAILIMIO KAK CO CBEPCTHUKAMU, TaK U CO B3POCIIBIMU;
MIPH OCYIIECTBICHUU TPYIIIOBOM PabOTHI OBITh KaK PYKOBOJUTENIEM, TaK W YICHOM MPOEKTHOM
KOMAaH/JIbl B Pa3HbIX poJiAX (T€HEpaTOpoM UJEeH, KPUTUKOM, UCIIOJIHUTENIEM, MIPE3CHTYIONIUM U T.
1L);

pPa3BEPHYTO, JOTMYHO M TOYHO M3JIAraThb CBOKO TOYKY 3PEHHUS C HMCIOJIb30BAHUEM aJCKBATHBIX
(YCTHBIX, MUCHbMEHHBIX) SI3BIKOBBIX CPEJICTB;

pacmno3HaBaTh KOH(MJIMKTHOTEHHBIC CHTYallMd W MPEAOTBpAIIaTh KOH(JIUKTHI 10 WX AKTUBHON
¢bassr;

COTJIACOBBIBATH MO3UIIMH YICHOB KOMAH/IbI B TIPOIIECCE pa0OThI HA/T OOIIUM PO TyKTOM/PEIIICHUEM;
MPEJICTABIATh MyOIMYHO PE3yIbTaThl MHANBUAYATBHONW U TPYNIIOBON JEATEIBHOCTH, KaK Mepe
3HAKOMOM, TaK U Mepe]l HE3HAKOMOU ay IUTOPUEH;

mo0UpaTh MAPTHEPOB IS IETIOBOM KOMMYHHKAIINH, UCXOJISl U3 COOOPaXKEHHUH pe3yIbTaTUBHOCTH
B3aMMOJICVCTBHUSI, a HE JIMYHBIX CUMIIATUI;

BOCIIPUHUMATH KPUTHUECKHUE 3aMEUaHUS KaK PeCypc COOCTBEHHOTO Pa3BUTHS;

TOYHO U EMKO (HOpPMYIHpOBATh KaK KPUTHUECKHE, TaK M OJOOPHUTENhHBIC 3aMEYaHUs B aJpec
JPYTHUX JOJeH 1 00pa30BaTeIbHON KOMMYHHUKAIIMH, U30eTast IPU 3TOM JTUYHOCTHBIX OIICHOYHBIX
CYKIECHUU.

[IpenmeTHbIe pe3yabTaThl:

c(OpMHPOBATH MPEACTABICHUS O 3aKOHOMEPHOW CBSI3U M MO3HABAEMOCTH SIBICHUI MPHUPOBI, 00
OOBEKTUBHOCTH HAYYHOT'O 3HAHUS, O POJIM U MeCTe (PU3UKM B COBPEMEHHOH HAy4YHOH KapTUHE
MUpa; TOHUMaHUE PoJi PU3UKH B (HOPMUPOBAHUM KPYro3opa M (PyHKIIMOHAIBHOW TPaMOTHOCTH
YeJI0BeKa ISl PEUICHUS IPAKTHUECKUX 3a/1a4;

BJIQJICHHE OCHOBOIIOJIATAIOIIUMH (PU3HMUECKUMH TOHATHAMHU, 3aKOHOMEPHOCTSMH, 3aKOHAMHU H
TEOPHUSMHU, YBEPEHHOE TMOJIb30BaHNE (PU3HMUECKON TEPMUHOJIOTHEH I CHMBOJIMKO;,
c(OPMHPOBAHHOCTh  TPEACTABICHUH O (U3NYECKON CYIIHOCTH SIBICHUN TNPHPOJBI, BHIIAX
MaTepHH, IBHKEHUHU KaK CII0CO0e CyIIeCTBOBAHUS MAaTEPUH; YCBOGHUE OCHOBHBIX HJIeH MEXaHUKH,
aTOMHO-MOJIEKYJISIPHOTO YUEHHsI O CTPOSHHH BEIIECTBA, 3JIEMEHTOB IEKTPOAMHAMUKN KBAaHTOBOM
¢bu3uKy; OBNAICHUE TOHSITUHHBIM aNIapaToM U CUMBOJIMYECKUM S3BIKOM (PU3HKH;

BJIaJICHHE OCHOBHBIMH METOJaMU HAyYHOTO IO3HAHUS, HCIIOJIb3YEMBIMHU B (PU3UKE: HAOIIOCHNUE,
ONMCaHHWe, W3MEPEHHUE, OKCIEPUMEHT;, BIAJICHUE YMEHUSMH 00padaTbiBaTh pe3yJbTaThl
U3MEepeHuil, OOHAapy>KUBaThb 3aBUCUMOCTb MEXIY (QHU3NUECKUMHU BEIMYMHAMHU; OOBICHATDH
MIOJTyYCHHBIE PE3YJIbTATHI U JI€1aTh BBIBOJ;

BJIaJICHHUE YMEHUSMHU BBIJBUTATh TUIIOTE3bl HA OCHOBE 3HAHUS OCHOBOIIOJIATAIOUINX (PU3UUECKUX
3aKOHOMEPHOCTEH M 3aKOHOB, MPOBEPITHh UX SKCIECPUMEHTAIBHBIMH CPEICTBAMH, (HOPMYIHPYSI
[EeJIb HUCCIECNOBAaHMS, BIAJCHUE YMEHHMSAMU  OIUCHIBAaTh M OOBSICHATH CaMOCTOSATEIBHO
NPOBEAEHHBIE SKCIIEPUMEHTHI, AHAIM3UPOBATH PE3yNbTAThl MOJYYCHHOH W3 JKCIEPHUMEHTOB
uHpOpPMAaLKH, ONPEACIATh JOCTOBEPHOCTH IMOJIYyYEHHOT'O PE3yIbTaTa;

YMEHHE pelIaTh NpocThie (PU3NIECKHE 3aJauu;

c(OPMHPOBAHHOCTh yMEHHUS NPUMEHSTH IIOJyYE€HHBbIC 3HAHHUS Uil OOBACHEHHS YCIOBHI
npoTeKaHus (PU3MYECKHX SBICHUN B NPUPOAEC U Ui NMPUHATHS NPAKTHUYECKUX PEIICHUH B
IMOBCEIHEBHOM JKU3HU;

NOHMMaHue (U3NYECKHX OCHOB ¥ MPHHLMIIOB JCHCTBUS MAllMH M MEXaHU3MOB, CPEICTB
NEPEIBIKEHUS] U CBSI3M, OBITOBBIX NMPHOOPOB, MPOMBIIIJICHHBIX TEXHOJIOTUYECKHX IPOIECCOB,
BIMSIHAS MX Ha OKPYKAIOUIYI0 Cpeay; OCO3HAHHWE BO3MOXKHBIX IPHUYMH TEXHOTEHHBIX |
IKOJIOTHYECKUX KaTacTpod;

c(OPMHPOBAHHOCTH COOCTBEHHOH TMO3MLIMU MO OTHOMICHWIO K (HU3NYecKoi HHOpManuy,
MOJTy4aeMo# U3 pa3HbIX HCTOYHHUKOB.



2. CoaepskaHue y4eOHOI0 nmpeaMera

[IpenycmoTpeHHast mporpammoii pe3epBHOe BpeMs B koinuecTBe 7 yacoB (10 kmacc), pacnpeneneHo Ha
OoTpaOOTKYy HAaBBIKOB peIICHHWs 3agad 1o TemMam «Mexanuka» — 1 uac, «MomnekynsipHas ¢u3uka H
TepMoIMHaAMHKa» -1 yac, « OCHOBBI AJIEKTPOAMHAMHUKU»-2 Yyaca U Ha 0000IIeHNE U TOBTOPEHHUE IPOHICHHOTO
Marepuaia 3a kypc 10 ki - 3 yaca. PesepBHoe BpeMs B konuuectBe 6 yacoB (11 kiacc), pacrpezaeineHo Ha
3aKperieHre MaTepraia o OTpabOTKy HABBIKOB PEIICHHS 331a4 110 pa3zienaM: « DJIeKTpoIuHaMHuKay - | Jac,
«Konebanus u BoHb - 1 yac, «Ontukay - 1 gyac, «KBanToBas pusuka» — 3 gaca.

Taﬁnnua-ceTRa pacnpeacJeHust 4acoB 110 rogam Oﬁy‘leHI/Iﬂ

KoangecTBo 4yacos

Ne | Paznmernst, Tembl Asropckast | Pabovast mporpamma

n/n mporpamMma | 10 KiI. 11 k1.

1 Beenenne. ®usnka U €CTECTBEHHO - HAYYHbBIA METOJ 1 1
[I03HAHUSI IPUPOJIBL.

2 | Mexanuka 27 27+1=28
Kunemartuka 6 6
3akoHnbl tuHamMuku HeloToHa 4 4
Cunbl B MEXaHHUKE 5 5
3aKOHBI COXpaHEHUS UMITYJIbCa 3 3
3aKOH COXpaHEHMsI MEXaHUYECKON SHEPIUH 4 4+1=5
Craruka. 3 3
OCHOBBI THIPOMEXAHUKHU 2 2

3 MouJiekysipHas (pU3NKa ¥ TEPMOAMHAMHUKA 17 17+1=18
OcHoBbI MoJIeKyJIsIpHO-KMHeTHYecKoi Teopun (MKT) 3 3
YpaBHEHHE COCTOSHMS Ta3a. 4 4
B3anMHble IpeBpallleHMs] JKUIKOCTH U ra3a. 1 1
Kunkocru. 1 1
TBEpable Tena 1 1
OCHOBBI TEPMOIMHAMUKH 7 7+1=8

4 | OCHOBBI )JIEKTPOAUHAMHUKH 16 16+2=18
DneKTpocTaTHKa 6 6
3aKOHBI IOCTOSIHHOT'O TOKA. 6 6+2=8
DNEeKTpUUECKUH TOK B pa3JIMYHbIX CPEAAX. 4 4

5 Pe3eps 7 -

6 | IloBTOpenue - 3 pe3

7 OCHOBBI J1eKTPOAMHAMUKH (TIPO/I0JKEHHE) 9 9+1=10
MarsuTHOE 1oJe. 5 5
DneKTpOMarHuTHasi HHAYKIHSI. 4 44+1=5

8 | Kosiebanus U BOJTHBI 15 15+1=16
MexaHnuecKue KojaeOaHus 3 3
DNEeKTpOMAarHUTHbIE KOJEOAHHUS. 5 5+1=6
MexaHU4YeCKUE BOJIHBL. 3 3
ONEeKTPOMarHUTHbIE BOJIHBI. 4 4

9 OnTuka 13 13+1=14
CaetoBble BOJIHBI. I 'eomMeTpuueckasi U BOJHOBAasl ONTHKA. 11 11
N3ny4yeHue u CeKTpsl 2 2+1=3

10 | OcHOBBI CHIENMAJILHON TEOPHH OTHOCUTEJIBLHOCTH 3 3
OcHoBbI crieranbHoM Teopun oTHocuTesnbHOCcTH (CTO) 3 3

11 | KpanToBasi puznka 17 17+3=20
CBeToBbIE KBAHTBHI. 5 5+1=6
AToMHas usnka 3 3
@du3uKa aTOMHOTIO sApa 7 7+1=8
DneMeHTapHbIE YaCTHUIIbI 2 2+1=3

12 | Ctpoenue BcesneHHoO 5 5
Conneunas cuctema. CTpoeHHe BCEICHHOU 5 5

13 | Peseps 6 -
HTroro 136 68 68




Kiacc Komn-Bo
JLp. K.p.
10 9 3
11 9 4

Beenenne. ®u3nka U eCTECTBEHHO - HAYYHBIH MeTO/I O3HAHUSA Npupoas! (1 4)

®dusnka - pyHIaMEHTalIbHAS HayKa O pupoae. HaydHslil MeTo MO3HAHMUS.

Mertoap! uccienoBanusi GU3NIECKUX ABICHUNA. MoaenupoBanrue GU3NIECKUX SBICHUNA U MPOLIECCOB.
Hayunsle ¢aktbl u runore3sl. @uU3nyecKkue 3aKOHBI M TPAHUIIBI UX IPUMEHUMOCTH. DHU3HUECKUE TEOPHH U
MNPUHIUI COOTBETCTBUS. Pu3nueckue BeanuuHbl. [lorpemHocTn n3mepennii Gpu3nveckux BeInyuH. Poib u
MecTO (HU3UKU B (OPMHUPOBAHUHM COBPEMEHHON HAyYHOW KapTHHBI MHUpA, B MPAKTUYECKON IEATEIHHOCTH
monen. Pusnka U KyJbTypa.

Mexanuka (27+1pe3epB=28 4)

I'panunel npumMeHUMOCTH Kilaccuueckod MexaHuku. lIpoctpancTtBo u Bpemsi. OTHOCUTENBHOCTD
MeXaHu4eckoro naBmwxkeHusa. Cuctembl orcuéra. CKalspHbBIE M BEKTOPHbIE  (DU3MYECKHE BEITUYMHBI.
Tpaekropust. Ilyrs. Ilepememienue. CkopocTb. YckopeHue. PaBHOMEpHOE U PABHOYCKOPEHHOE
PSAMOJIMHEMHOE JBUKEHHE. PaBHOMEPHOE ABMKEHUE IO OKPYKHOCTH.

Bsaumopeiictsue ten. SBnenue nunepuuu. Cuna. Macca. MHepuunanbable cucTeMbl OTCYETA. 3aKOHBI
muHamuku Herorona. Cuna TskecTH, BeC, HEBECOMOCTb. CHMIIBI YNPYrOCTH, CHUJIbI TPEHMS. 3aKOHBI:
BCEMHUpHOTO TAroTeHus, ['yka, Tpenus. Mcrnonb30BaHNe 3aKOHOB MEXAaHUKHU Uil OOBSICHEHUS JBUXKCHUS
HEOECHBIX TeJI U YIS Pa3BUTHA KOCMHUYECKUX UCCIIETOBAHHA.

WMmmynbe MmaTepuanbHOM TOYKM M CUCTEMbl. MMIynbc Cuiibl. 3aKOH COXpaHEHMsI — MMITyJbCa.
Mexannueckass pabora. MomHocTh. MexaHuueckas SHEprusi MaTepUuaJbHONM TOUYKH U CHUCTEMBI. 3aKOH
COXpaHEHHs MEXaHH4YEeCKOW 3Hepruu. Pabora CUIIBI TSXKECTU U CUJIBI YIIPYTOCTH.

PaBHOBecue MaTepranbHOM TOUKU U TBEPAOIO Tesla. MOMEHT cuilbl. Y ciloBUsA paBHOBecus. PaBHoBecue
SKMJKOCTH U raza. JlaBienue. JIBUXKEHHE JKUIKOCTH.

JlabopaTopHblie padoThI:

1. W3yueHue nBuxeHus tena no okpyxkHoctu. (Touka Pocra)

2. Wsmepenue xéctroctu npyxunsl. (Touka Pocra)

3. Wsmepenue kodddumnuenra tpenus ckonbxkenus. (Touka Pocra)

4. W3yudeHue 3akoHa COXpaHeHUs MexaHuueckoil anepruu. (Touka Pocra)

5. W3yuenue paBHOBecus Tela oJ AeiicTBUeM Heckonbkux cui. (Touka Pocra)
KonTpoJbHbie padoTsI:

1. MexaHuka

MouJexyasipHas ¢pusuka u TepmoanHamuka (17+1peseps=18 4)

MounekynsipHO-KUHETHYECKass Teopus (M K T) CTPOECHMs BEIIECTBA U €€ OSKCIIEpUMEHTAJIbHBIE
JI0Ka3aTenbCcTBa. TemnoBoe paBHOBecHe. AOCONIOTHAs TeMmIeparypa Kak Mepa CpeaHedl KHHETHYeCKOH
SHEPIUM TEIUIOBOTO JBWKECHMs 4acTHIl BeulecTBa. Mozaelb HAealbHOro rasa. /laBieHue rasa. YpaBHEHUE
COCTOSIHMsI MJI€aJIbHOTO ra3a. YpaBHeHue MenzeneeBa-Knaneipona. ['a3oBbie 3aKOHBI.

ArperaTHble COCTOSIHUS BellecTBa. B3aumHble npeBpalleHus KUIKOCTH U ra3a. BiaxHocTs Bo3ayxa.
Mopnens crpoenus xunkocteil. [loBepxHocTHoe HaTshkeHHe. Kpucrammuueckue u amopdHbIe Tema.

Buytpennss sHeprus. Pabota m Temsonepenada Kak CrocoObl M3MEHEHUS BHYTPEHHEH SHEpPIrHH.
VYpaBuenue TemaoBoro Oanmanca. IlepBblif 3akoH TepMoanHAMHUKH. HeoOpaTUMOCTh TEIJIOBBIX MPOLIECCOB.
[Tpunune! geiicteus u K1/ TennoBeix MammH.

JlabopaTopHbie padoThI
6. H3mepeHue TeMreparypsl KUIKOCTHBIMU U U(poBbIMH TepMoMeTpamu. (Touka Pocta)
7. DxcnepuMeHTalbHas mpoBepka 3akoHa ['eil - Jlroccaka (M3MepeHne TepMOIMHAMUYECKIX
napametpos rasa). (Touka Pocra)
KonTpoJbHbIe padoTsI:
2. OcnoBsl MKT u tepmonunamuku (Touka Pocra)

OcHOBBI 2/1eKTPOAUHAMUKH (25+3pe3epB=284)

OneKTpudecKue 3apsabl. 3aKOH COXPaHEHHsI IEKTPUYECKOro 3apsna. 3akoH Kyiona.

Onextpuueckoe mnoje. HanpsykéHHOCT M MOTEHUMAN AJIEKTPOCTATUYECKOro mojis. JIuHuum
HaIpsDKEHHOCTH U DKBUIIOTCHLIHMAIBHBIE NMOBEpXHOCTU. IIpuHiun cynepnosunuu nosel. I[IpoBogHuku u
TUBJIEKTPUKHU B DJIEKTPUUECKOM T10JI€. DIeKTpo€MKOCTh. KonaeHcarop.

[TocTosinHbIM 35ekTpuueckuil Tok. Cuna Toka. Conportusienue. [locnenoBaTenbHOe U apalIeIbHOE
COEMHEHHE TPOBOAHUKOB. 3aKkoH J[xoyuns - Jlenna. Dnexrpoasuxkyiias cuia. 3akoH Oma i OJTHOW LETH.



DNEeKTpUYeCKUii TOK B MPOBOJHMKAX, DJEKTPOJIIMTAX, IMOJYIPOBOJHUKAX, Ta3aXx U BaKyyMe.
CBepXITpOBOIUMOCTb.

MarnauTHO€e nosie. BEKTOp MHIYKIIMM MAarHUTHOTO M0Js1. [[elicTBME MarHUTHOIO MOJIsI HA MPOBOJHUK C
TOKOM U JBWXYIIYIOCA 3apsokeHHyro yactuily. Cuna Amnepa u cuia Jlopenima. MarHuTHbIE CBOMCTBa
BEIIEeCTBA.

SIBneHue  ANEKTPOMArHUTHOW MHAYKUMHM. MarautHelid  notok. IlpaBuno  Jlenma.  3akon
3JEKTPOMArHUTHOM WHAYKIUU. SIBlIeHHE CaMOWHAYKUUU. WHIYKTUBHOCTb. DJIEKTPOMArHUTHOE IIOJIE.
DHeprus 3JIEKTPOMAarHUTHOTO TOJIA.

JlabopaTopHblie padoThI:
8. IlocnenoBaTenbHOE U NapajuIebHOE COEAUHEHUS TPOBOAHUKOB. (Touka Pocra)
9. Wamepenne D/IC ucrounuka Toka. (Touka Pocta)
10. M3mepenue cuibl B3aMMOAEUCTBHS MarHUTa 1 KaTylku ¢ TokoM (Touka Pocra)
11. UccnenoBanue siBneHus anekTpomaruutHoi uuaykiuu. (Touka Pocra)
KonTpoJbHbie padoTsI:
3. OCHOBBI 3IEKTPOUHAMUKH
4. DNeKTpOMarHeTu3M

Kosie0anus u Boanbl (15+1pe3eps=164)

Mexannueckue konebanus. ['apmonudeckue xonedanus. CBOOOJHBIE, 3aTyXalONINe, BBIHYKICHHBIC
Konebanus. [IpeBpamienus sHepruu npu kojaedanusx. Pesonanc.

OnexkrpoMarautHele KoseOanus.  KoneOarenbHblii KOHTYp. IlepeMEHHBIH 3JIEKTPHUECKUI TOK.
Pe3onanc B anexktpuueckoit nenu. Koporkoe 3aMbIkaHue.

Mexanuueckue BonHbl. IIpogonbHble M monepeuHble BOJHBL. CKOpOCTh M JJIMHA BOJIHBI.
Wutepdepennys u audpaxiust. JHEprusi BOJTHbBI. 3BYKOBBIE BOJHBI.

OneKTpOMarHuTHbIE BOJHBL. CBONMCTBA AJIEKTPOMAarHUTHBIX BOJIH. J(Mana3oHbl 3J€KTPOMAarHUTHBIX
U3JTy4YEHUHN U UX IPAaKTUYECKOE IPUMEHEHHE.

JlabopaTopHas paGora:

12. Onpenenenne yckopeHus: CBOOOIHOTO MajieHus npu nomomu Maatauka. (Touka Pocra)
KonTpoabHbie padoThI:

5. Konebanus v BOJIHBI

Onrtuka (13+1=14 4)
I'eomerpuueckas ontuka. CKOpOCTb CBETA. 3aKOHBI OTPAKEHUS U MPETOMIIEHHSI CBETA.
@dopmynia TOHKOW JHH3BI. BOJHOBBIE CBOWCTBA CBeTa: AMUCHEpPCHUs, MHTEpPepeHIus, Tudpakuus,
MOJISIPA3ALUL.

JlabopaTopHblie padoThI:
13. Onpenenenue nokaszarens npeaomieHus cpenbl. (Touka PocTa)
14. U3mepenue GpoKycHOTO paccTossHusS coobuparomeii aun3bl. (Touka Pocta)
15. Onpenenenue nuHbl cBeToBOM BOHBIL. (Touka Pocra)
KonTpoabHbie padoThI:
6. Onruka

OcHOBBI CHIeNUAJILHOI TEOPUU OTHOCUTEIBHOCTH (3 1)

ITocTynatsl TEOpUM OTHOCUTEIIBHOCTU U CIEACTBUSA U3 HUX. IHBapHaHTHOCTH MOAYJISl CKOPOCTH CBETA

B BakyyMe. DHeprus nokosi. CBsi3b MacChl U HEPTUU CBOOOIHOM YaCTHUIIBI
KBantoBas ¢pusuka. @®usznka aroma u atoMmHoro sijipa (17+3peseps=20 4)

l'unoreza M. Ilnanka. ®orosnextpuueckuil 3pdext. OmnbiTel CroseroBa. 3akoHbl (oTodddexra.
VpaBuenue DitHmreiitna. @otoH. KoprnyckynsapHo-BoJIHOBOM jayanu3M. COOTHOIIEHUE HEONpPeaenEHHOCTEN
I'eitzenOepra.

[Tnanerapuas mozxens aroma. OOBSICHEHHE JTMHEHYATOrO CIEKTpPa BOAOPOJAAa HAa OCHOBE KBAaHTOBBIX
nocryJiatoB bopa.

CoctaB M CTpOEHUE AaTOMHBIX siep. OHEprusi CBS3UM ATOMHBIX siiep. Buasl paanoakTHBHBIX
MpEBpaIICHUl aTOMHBIX SiJep. 3aKOH PaJAHMOaKTUBHOIO pacnana. Snepusie peakuuu. llenmnas peakius
nenenus saep. [IpuMeHenne a1epHoi SHepruu.

OnemeHTapHble yacTULbl. DyHIaMEHTaIbHbIE B3aUMOAECUCTBHUS.

JlabopaTopHblie padoThI:
16. HabmroneHue CIjIonHOro U JIMHEWYaToro CrekTpoB. VcenenoBanue crekTpa BOI0poaa
17. OnpeneneHue UMIyJibca U SHEPTUH YACTULIBI TPU JBUKEHUU B MATHUTHOM T10JIE



KonTpoabHbie padoThI:
7. KBanToBas ¢pusuka

Ctpoenue Beesiennoii (5 u)
ConHeunas cucteMa: IUIaHEThI U MaJible Tena, cucreMa 3emisi-Jlyna. Ctpoenue u sBomouns CoiHua u
3BE31. Kimaccudukarnms 38€31. 3BE3/1bI 1 HICTOUHUKHU MX SHEPTHUH.
lNanaktuka. CoBpeMeHHbIE MTPEACTABICHHUS O CTPOCHUH U 3BOJOLIMK BeeneHHoiM.

JlabopaTopnas paGora:
18. Ompenenenue neproaa oOpaieHus IBOMHBIX 3BE3I.

IHoBTOpenue — 3 u (B 10 kiacce).



3. TeMaTHUeCKO€ ILIAHMPOBAHHUE

Temaruueckoe
MJIAHUPOBaAHME

Conep:xanue mo reMam

OcHOBHbBIE BHU/ABI J€ATCJILHOCTH YIAIIUXCH

10 kaace (684, 2 4 B Hee10)

BBenenne. ®u3uKa U €CTECTBEHHO - Hay‘ll—lblﬁ METO/ MO3HAHUSA NIPUPOALI. 1.

®dusuka u
€CTECTBEHHO -
Hay4HBIA METO
ITO3HAHMS
IIPUPOJBI

I .

®dusnka -
¢dbyHIamMeHTaNbHAs ~ Hayka O
npupoae.  Hayusslii  MeTOn
IIO3HAHMSL.

Meroasl uccnenoBaHUA
buznuecKux SIBJICHUH.
MogenupoBanue  (HU3MYECKUX
SBJICHUM U nporuecco. HayuHnsie
(axThl U rUnOTE36l. PU3HUECKUE
3aKOHBI M TpaHUlbl  HX
npumeHuMoctu.  dusuyeckue
TEOpUU u MIPUHLIMII
COOTBETCTBUS. dusnueckue
BEJIMYMHBI. [Torpemnoctu
U3MepeHuit dusnueckux
BennuuH. Pone 1 MecTo dusuku
B (OPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHpa, B
[IPAKTUYECKOW  JCSATEIBHOCTH
IO

OOBACHATH HA IPUMEPAX POJIb U MECTO (PU3UKH B (POPMHUPOBAHUU COBPEMEHHOW HAyYHOU KaPTHHBI
MHpa, B PA3BUTHUH COBPEMEHHON TEXHUKU U TEXHOJOTHUM, B IPAKTUYECKON IEATEIbHOCTH JIFOACH;
JI€MOHCTPHPOBATH Ha MPUMEPaX B3aUMOCBA3b MEXKy (PU3MKON M JPYTUMHU €CTECTBEHHBIMU HayKaMHu;

BOCIIPOM3BOJUTH CXEMY HAay4HOIO II03HAHUS, NPUBOJUTH IPUMEPHI €€ UCIIOJIb30BaHUS

JlaBaTh onpezieNieHHe MOHATHIA ¥ PaCIIO3HABATh UX: MOJIENb, HAyYHAas THIIOTE3a, (PU3NUECcKas BeITUUnHa,
¢usnueckoe sBiIEeHUE, HAy4yHBIH (akT, QUIMUECKUH 3aKOoH, (u3uyeckass Teopus, MPUHIIMII
COOTBETCTBHUS.

OO00CHOBBIBaTH HEOOXOIUMOCTh HCIIOJIB30BAHUS MOJENEH Al ONMUCaHUs (U3NYECKHUX SIBICHUH U
npoueccos. [IpuBoauTe npumepsl

KOHKPETHBIX SIBJICHUH, IIPOLIECCOB U MOJEIIEH ISl X OIIMCAHUS.

[TpuBoauTe mpuMepbl Qu3MuecKkux BenuunH. DopMynupoBaTh (GU3MUYECKHE 3aKOHBI. YKa3bIBaTh
IpaHHIIBI IPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB.

[TpuBOAUTE IPUMEPHI UCTIONB30BaHUA (DU3UYECKUX 3HAHUM B IEKOPATHUBHO-TIPHKIIATHOM UCKYCCTBE,
MY3BIKE, CIIOPTE.

Oco3HaBaTh LICHHOCTh HAYYHOI'O [TO3HAHUS MUPA Ul YEJIOBEYECTBA B LIEJIOM U JUIsSl Ka)KJI0TO UeIoBeKa
B OTACIBHOCTH, BAYKHOCTH OBJIA/ICHUSI METOJIOM HAYYHOTO ITO3HAHMUS JJIS TOCTHXKEHUS ycIexa B JTI000M
BU/JIE IPAKTUYECKOM J1eATENbHOCTH. ['0OTOBUTH Npe3eHTallMU U COOOLIEHMS 110 U3yUYEHHBIM TEMaM

Mexanuka. 28 4. (274.+14. pe3epB)

Kunematuka

6 u.

Mexanndeckoe IBUKCHUE.
Cucremsl oTCcuéTa.

CkaJisipHbl€ U BEKTOPHBIE
du3nYECKre BEITMYUHBI.
MarepuanbHas TOUKa.
ITocTynarenbHOE ABUKEHUE.
Tpaexropus, yTh,
IepeMelieHue, KOOpAuHaTa,
MOMEHT BpPEMEHHU, IPOMEKYTOK
BpPEMEHH.

JlaBaTh omnpe/esieHne MOHATUI: MEXaHNYECKOE JIBU)KEHHUE, ITOCTYNATENIbHOE JBUKEHHUE, PABHOMEPHOE
JIBWKEHHE, HEPABHOMEPHOE JIBHKCHHE, PABHOYCKOPEHHOE JIBIKCHHE, JIBHKCHHE O OKPYKHOCTH C
IIOCTOSIHHOM CKOPOCTBIO, CUCTEMA OTCUETA, MaTepualibHas TOYKa, TPACKTOPHS, IyTh, IEPEMEILEHUE,
KOOpJMHAaTa, MOMEHT BPEMEHHU, IIPOMEXKYTOK BPEMEHHU, CKOPOCTh PABHOMEPHOI'O JBM)KEHUS, CPEIHSISA
CKOPOCTb, MI'HOBEHHAsl CKOPOCTh, YCKOPEHUE, LIEHTPOCTPEMUTEIILHOE YCKOPEHHUE.

Pacnio3HaBaTh B KOHKPETHBIX CHUTyalusiX,  HaONIONATh SIBJICHUS: MEXaHUYECKOE JBH)KCHUE,
[IOCTYIIATEJIbHOE JIBUKEHUE, PABHOMEPHOE JABU)KEHHUE, HEPABHOMEPHOE JIBUJKEHUE, PABHOYCKOPEHHOE
JBUKEHHE, ABI)KEHHE IO OKPYKHOCTHU C IIOCTOSIHHON CKOPOCTBIO.

BocnpousBoauTh SBICHUS: MEXaHMYECKOE JABW)KEHHE, PaBHOMEPHOE [IBUJKEHUE, HEPaBHOMEPHOE
JBUKEHHME, PAaBHOYCKOPEHHOE JBM)KEHME, BUKEHHE I10 OKPYKHOCTH C MOCTOSIHHOM CKOPOCTBIO IS
KOHKPETHBIX TEJl.




3aKOH OTHOCUTENIBHOCTH
JIBUKECHMUSL.

PaBHOMEpHOE NIPSAMOJIMHEWHOE
nekenue. CKopocThb
PaBHOMEPHOTO
IPSIMOJIMHENHOIO JIBH)KEHUS.
YpaBHEHHE PaBHOMEPHOTO
nskenus. ['papuku
PaBHOMEPHOT'O JIBUYKEHUSI.
HepaBHOMepHOE BUKEHME.
CpenHsist CKOpOCTb.
MrHoBeHHass CKOPOCTb.
Yckopenue. PaBHOyCKOpEHHOE
JBUKCHHUE.

YpaBHEHHE PaBHOYCKOPEHHOTO
nskeHus. ['paduku paBHO-
YCKOPEHHOT'O JIBUKEHUS.
JIBH>KEHUE 110 OKPY>KHOCTH C
IMOCTOSIHHOM MO MOJTYJIIO
CKOPOCTBIO.
[lenTpocTpemurenbHOE
YCKOpEHHUE.

JlabopaTopHblie padoThI:
1. 3y4yenue nBuxeHus Tena
10 OKPY’KHOCTH

3anaBaTh CUCTEMY OTCUETA JIJIsi OMUCAHUS JBUYKEHUS KOHKPETHOTO TeJa.

Pacno3znaBathk cutyanuu, B KOTOPBIX TEJIO MOKHO CYATATh MATEPUATIbLHOW TOYKOM.

OnuceiBaTh TPACKTOPUM JBUXKEHUSI TE€J, BOCIPOU3BOJUTH IBMKEHHUE U MPUBOJUTH MPUMEPHI TE,
HMMEIOIINX 3aJaHHYI0 TPACKTOPHIO JBHXKEHUS.

OnpenensiTh B KOHKPETHBIX CUTYalMSX 3HAYCHUS CKAISPHBIX (U3WUECKUX BEIMYMH: MOMEHTA
BPEMEHU, ITPOMEKYTKA BPEMEHH, KOOPJIUHATBI, ITyTH, CPEHEN CKOPOCTH.

Haxoautb MOyJib U IPOEKIIMK BEKTOPHBIX BEJIMYKH.

Ornpenenarb B KOHKPETHBIX CUTYyaIUsIX HAPABICHHUE

Y TIPOEKIUU BEKTOPHBIX (DU3MUECKHUX BEIIMYUH: TICPEMEIICHHSI, CKOPOCTH PABHOMEPHOTO JIBIKEHUS,
MIHOBEHHOM CKOpPOCTH, YCKOPEHHS, LIEHTPOCTPEMHUTEIBHOIO YCKOpeHudA. [IpumMeHsTh 3HaHuS O
NENUCTBUSX C BEKTOPAaMHU, MOJyYEHHbIE Ha YPOKAX T€OMETPUH. 3alUChIBaTh YPaBHEHUS PABHOMEPHOIO
U PaBHOYCKOPEHHOTO MEXaHHUYECKOro JABMkKeHHUs. COCTaBISTh YypaBHEHUS PABHOMEPHOTO H
PAaBHOYCKOPEHHOTO TMPSMOJIMHEHHOTO JBI)KCHHS B KOHKPETHBIX cHUTyauusx. Omnpeaenarb o
ypaBHEGHUSM TapaMeTpbl IBWKCHHs. [IpUMEHSTh 3HAHUS O IOCTPOCHHMM M YTCHUU TPaPUKOB
3aBUCHMOCTH MEX/y BETUYMHAMH, TIOJYUYEHHBIC Ha ypokax anreOpel. CTpouTsh Tpaduk 3aBUCHMOCTH
KOOpJMHATHl MaTepUATBHON TOYKM OT BpeMeHH JBIKeHUs. Ompenensars 1Mo rpaduky 3aBHCHMOCTH
KOOPAMHATHI OT BPEMEHM XapaKTep MEXaHUUYECKOTO JBUKEHHS, HAYAJIbHYI0 KOOPJMHATY, KOOPIUHATY
B YKAa3aHHbII MOMEHT BPEMEHHM, U3MECHEHUE KOOPAMHATHI 332 HEKOTOPBIM MNPOMEXKYTOK BPEMEHH,
IIPOEKILIMIO CKOPOCTH (/1711 paBHOMEPHOI'O IPSIMOJIMHENHOTO ABM)KEHNUSA).

Onpenenste 1Mo rpaduKy 3aBUCHMOCTH MPOCKIIUU CKOPOCTH OT BPEMEHH XapaKTep MEXaHUYECKOTO
NBIDKEHUS, HAYallbHOM CKOPOCTH, MPOEKIIMIO YCKOPEHUs, U3MEHEHHE KOoOpAUHAThl. OnpenensiTh 1o
rpaduKy 3aBHCHMOCTH TPOCKIMH YCKOPEHUS OT BPEMEHH XapakTep MEXaHHYECKOTO JIBIIKEHUS,
W3MEHEHUE MTPOEKIIMU CKOPOCTH 3a ONPEICIEHHBIN MPOMEKYTOK BPEMEHH.

JlaBaTh OIpeACIICHHE IOHIATHI: a0COIIOTHO TBEPI0E TEJIO, IOCTYIATSIIBHOE M BpalllaTeIbHOE IBHIKCHHUS
abcomroTHO TBEPAOTrO Tena. Pacmo3HaBaTh B KOHKPETHBIX CUTYAIHsIX, BOCIPOU3BOIUTH M HAOIIOAATH
MOCTYMAaTeJIbHOE U BpallaTesIbHOE ABMKEHUS TBEPIOTO Teua. [[puMeHs T MOo1e1b a0COIFOTHO TBEPAOTO
TeJla  JJIsl OMCAaHUA JIBUKECHUS TeJl. BRIUMCIATE 3HaUEHHUE YTII0BOW U IMHEHHOM CKOPOCTEM, YaCTOThI
U Tieprojia oOpalieHuss B KOHKPETHBIX CUTyallusax. Pa3nuuaTh myTh U NepeMENICHHe, MTHOBEHHYIO U
CPEIOHIOK CKOpOCTH. VI3MEpATh 3HAUYCHUS NEPEMELICHUS, ITyTH, KOOPAUHATHI, BPEMEHU JBUKEHUS,
MTHOBEHHOH CKOPOCTH, CPEIHEH CKOPOCTH, YCKOPEHHUs, BPEMEHU ABMKEHHsA. PaboTaTh B mape mpu
BBITIOJTHEHUH JTA0OPATOPHBIX PabOT M MPaKTHYECKHX 3afaHuil. [IpuMeHSTh MOJENTH «MaTepHuaabHas
TOYKa», «PABHOMEPHOE MPSAMOJUHENHOE JBUKEHUE», «PABHOYCKOPEHHOE JBHXKEHUE» ISl ONHMCAHUA
JIBUKCHHSI PEATBHBIX TeJI U 00BEKTOB, M3YYaeMbBIX B Kypce OHOJIOTHH

3aKOHEBI
IMHAMUAKU
HrioTona
44,

SBnenue nnepuuu. Macca u
cuna. MHepuuanbHble CUCTEMBI
orcuéra. Bzaumoneiicraue Teil.
Cnoxenue cui. Ilepsblii,
BTOPOU U TPETUH 3aKOHBI
HeroToHna.

JlaBaTh onpeneneHue NOHATHI: WHEPLMS, WHEPTHOCTb, Macca, CWJIa, PAaBHOACUCTBYIOIIAs CHIIA,
WHEepIHaIbHas cCUcTeMa oTcuéTa. Pacmo3HaBarh, HaOMIOAATh SBIICHUE UHEPIHH. [I[pUBOAUTE PUMEPHI
€ro TMpPOSBICHUS B KOHKPETHBIX cHUTyalusaX. OOBSICHATh MEXaHMUYECKUE SIBIICHUS B WHEPLUATHHBIX
cucTtemax OTcuéra. BolaensaTb JelCTBUSA TEJ APYT HA APYyra U XapaKTepru30BaTh X cuiamu. [ IpuMensTe
3HaHUST O JEUCTBMSIX HaJ BEKTOpaMH, IIOJyYEHHbIE Ha Yypokax reoMmeTrpuu. Onpenensarb
PaBHOJACUCTBYIOIIYIO CHJly ABYX cuil. DOpMyaupoBaTh MEPBBIM, BTOPOW U TpeTHil 3aK0HbI HproTOHA,
YCJIOBUSA UX NMPUMEHUMOCTH. [IpUMEHATH NepBbIid, BTOPOl U TPETUI 3aKOHbI HbIOTOHA ITpu  pemieHun
pacyETHBIX 3aj1a4.

DopMyJIMPOBATh NPUHLKI OTHOCUTENBHOCTH [ asmiiest




Cuisl B

3aKOH BCEMUPHOI'O TATOTEHUS.

IlepeuuncinsaTe BUIBl B3aUMOJCHUCTBHS TEJ W BUJIBI CUJI B MeXaHUKe. JlaBaTh omnpejacieHue MOHSATHM:

MEXaHUKE ['paBUTaIMOHHASA IOCTOSTHHASA. CuJla TSDKECTH, CHJIa YIIPYTOCTH, CUJIa TPEHUs, BEC, HEBECOMOCTb.
Su Cuna tsxectu. Bec u @opMyJIMPOBaTh 3aKOH BCEMUPHOI'O TATOTEHUS MW YCIOBHS €ro NpUMEHMMOCTH. Haxomute B

HEBECOMOCTb. JOTIOJTHUTEBHON JHTepaType u MHTepHeTe wuHpOpManuio 00 OTKpbITHH HBIOTOHOM 3akoHa

Cuitbl ynipyroctu. 3akos ['yka. BCEMHUPHOIO TATOTEHUA. [[pUMEHATh 3aKOH BCEMUPHOI'O TATOTEHUS ITPU PEILICHUU KOHKPETHBIX 3a7a4.

Cutbl TpeHus. PaccuuTeiBaTh CUIy TSKECTH B KOHKPETHBIX CUTYalHsIX. BBIUUCIATH BEC TE B KOHKPETHBIX CUTYaLUX.
HaszpiBath CXOACTBO M pa3iinuus Beca U CUJIbI TSHKECTU. Pacno3HaBaTh U BOCIIPOU3BOAUTE COCTOSTHUE

JlabopaTopHbie padoThI: TeJN, TPU KOTOPBIX BEC TEJlNa PABEH CHJIE TSOKECTH, Oonbiie wid MeHbine e€. OnuceiBath U

2. U3mepeHnue xECTKOCTH BOCIIPOU3BOAMTH COCTOSIHHE HEBECOMOCTH Teja. ['0TOBUTH Mpe3eHTaluy U COOOIICHUSI O MOBEICHUH

MPYKUHBI. T€J1 B YCIIOBUAX HEBECOMOCTH, O IOJETAX YEJIOBEKAa B KOCMOC, O JOCTMXKEHUSAX HAIEH CTPaHbI B

3. U3mepenue kodxpdumnmenta IIOATOTOBKE KOCMOHABTOB K II0JIETaM B YCJIOBHUSAX HEBECOMOCTH.

TPEHUSI CKOJIbKECHHUSL. Pacnio3naBath, BOCIIPOM3BOANUTh M HAOMIOAATH pa3nuyHble BUAbI Aedopmaruu ten. @opMynupoBaTh
3akoH ['yka, rpaHulbl €ro NPUMEHUMOCTU. BBIUHCIAT U M3MEPATHh CUILY YIPYTOCTH, JKECTKOCTH
npyXuHbL. Pacro3naBatk, BOCIPOU3BOINTH, HAOIIOAATH SBJICHHS CYXOTO TPEHUS IMOKOS, CKOJIBKEHUS,
KaueHMUsl, SIBJICHUE COTMPOTUBJICHUS MPU ABUKEHUU TeJla B )KUJKOCTH WK Ta3e. 3mMepsaTh 1 u300paxkarthb
rpadUUeCcKy CUIIBI TPEHHUSI TIOKOS, CKOJIBLKCHHUS, KAUCHUs, )KUJIKOTO TPEHUSI B KOHKPETHBIX CUTYyAIIHsIX.
Hcnonb3oBathk (hopMyIty /iisi BEIYUCICHHS CUJIBI TPEHUS CKOJIBKEHUS TIPH PEIICHUU 3a/1ad.

N3MepAaTh cuily TSKECTH, CUILY YIIPYTOCTH, BEC T€Ja, CUITYy TPEHUS, YJIMHEHUE TPy KUHBI
OnpenensiTh C MOMOIIBI0 KOCBEHHBIX H3MEPEHUH KECTKOCTh NPYKHUHBI, KOAP(OUIMEHT TPCHHS
CKOJIbJKCHUS.
PaGorats B mape mpu BBITIOJIHEHUH MPAKTUYECKUX 3a/TaHUN.
Haxomuth B monomHUTENbHOU nuTeparype U HTepHeTe mHpOpPMAIHIO O BKIIAJE Pa3HBIX YYEHBIX B
pa3BUTHE MEXaHUKU. [ OTOBUTH MPE3CHTALIMH M COOOILICHHUS 110 U3YYECHHBIM TEMaM.
3akoH Nmnynsc Tena. Umnynec cunbl. | JlaBaTh onpeAesieHUE NOHATUI: UMITYJIbC MATEPUAIIBHOM TOUKHU, UMITYJIbC CHIIbI, HMITYJILC CHCTEMBI TEJI,
COXpaHeHUs 3aKOH COXpaHEHMsI UMITyJIbCa 3aMKHYTasi CUCTEMA TEJl, PEAKTUBHOE JBUKEHHUE.
HMITyJIbCa Tena. Pacrio3naBath, BOCTIpOU3BOANUTE, HAOMIOAATh YIPYTHE U HEYNPYTHE CTOJKHOBEHUS TEll, PEaKTUBHOE
3u. PeaktuBHOE NBHXKEHUE JBH>)KEHUE.
HaxonuTe B KOHKpETHOW CUTyallMd 3HAYECHUS UMIYJIbCA MATEPUAIBHOM TOYKH M HMMITYJIbCA CHJIBI.
DopMyJIMPOBATH 3AKOH COXPAHEHUS UMITYJIbCA, TPAHULBI €70 IPUMEHUMOCTH.
CocTaBisATh ypaBHEHUS, OINKCHIBAIONIME 3aKOH COXPAHEHHUS HMITYJbCa B KOHKPETHOM CHUTYallUH.
Haxonuts, HCnonb3yst COCTaBICHHOE YPaBHEHUE, HEU3BECTHBIE BEIIMUNHBI.
Co3naBaTh cHUTyallud B KOTOPBIX TMPOSBIISIETCS 3aKOH COXpaHEHusi wummylbca. Haxonute B
JOTIOJTHUTENBHOM uTeparype u MnTepHeTe nHGOpMAaIHKIO 1O 3aJaHHOH TeMe.
'oToBUTH TIpe3eHTAINN U COOOIICHHS IO U3yUYEHHBIM TeMaM. | OTOBUTH MPE3EHTAIIMH U COOOIEHUS O
IIOJIETAX YEJIOBEKA B KOCMOC, O JOCTHKEHUSX HAILIEH CTPAHbl B OCBOCHUH KOCMUYECKOTO IIPOCTPAHCTBA.
PaboTath B mape Wiu rpynie Mpy BHIMOTHCHUH TPAKTUYECKHUX 33 JaHHUH
3aKkoH Pabota cuibl. MOITHOCTD. JlaBaTh ompejiesieHUEe MOHATHN: padoTa CHIIBI, MOIIHOCTh, KHHETHUYECKAs SHEPTHUs, MOTCHIIMATbHAS
COXpaHeHUs Kunernueckas aaeprusi. Pabora | sHeprus, moaHas MeXaHHYeCKasi SHEPTHs, U30JIMPOBaHHAS CUCTEMA, KOHCEPBATUBHAS CHJIA. BBIUUCIISTH
MEXaHHYECKON | CWIIbI TsDKecTH. [loTeHIMabHass | B KOHKPETHON CUTyalluu 3HAYCHHUS (PU3UYECKUX BEIUYHMH: PabOThI CHIIBI, paOOTHI CHIIBI TSIKECTH,
SHEPIUU JHEprHus Tela B paboThI CHIIBI YIPYTOCTH, PaOOTHl CHIIBI TPEHHS, MOIIHOCTH, KHHETUYECKOW YHEPruM, U3MECHEHUS
Su.=4y.+1u. IpaBUTAIMOHHOM ToJie. PaboTa | KWHETUYECKOW YHEPruM, MOTCHIMAIBLHON SHEPTHH TEN B TPABUTAIMOHHOM TIOJE, MOTCHIIMAIBHOM




peseps CUJIBI YIIPYTOCTH. SHEPIruu ynpyro aeGopMupoBaHHOTO Tea, MOJHOW MeXaHWYecKor sHeprun. COCTaBIATh YpaBHEHUS,
[TorenmanpHas 3HEPrUst CBSI3BIBAIOIIME PAOOTY CHWIIBI, NEHCTBYIONICH Ha TEJIO B KOHKPETHOW CHUTyallid, C H3MEHEHHEM
ynpyro ae(opMupoBaHHOTO KMHETUYECKOM HSHepruu Tena. HaxomuTe, HCIONB3Yys COCTABJICHHOE YPABHEHUE, HEU3BECTHBIC
Tena. BEJINYUHBI.
3aKOH COXpaHEHHUs @opMynMpOBaTh 3aKOH COXPAHEHMs IIOJHOM MEXaHUYECKOM OHHEPruU, Ha3blBaThb TI'PAHULBI €r0
MEXaHUYECKON IHEPTUN. IIPUMEHUMOCTH.
CocTaBndTh ypaBHEHMS, OIMCBHIBAIOUIME 3aKOH COXPAHEHMs] IOJHOM MEXaHWYECKOW 3HEpPIuu, B
JlabopaTopHbie padoThI: KOHKPETHOMU cuTyauuu. HaxoauTe, HCIIOJIB3Ys COCTABIEHHOE YPABHEHUE, HEU3BECTHBIC BEJIUYMHBI.
4. N3yueHue 3aKoHa CoznaBaTh CUTyallMH, B KOTOPBIX IPOSBISAETCS 3aKOH COXPAHEHUS MOJHONM MEXaHUYECKON SHEPruu.
COXpaHEHUs1 MEXaHUYECKOU BBINONMHATE 9KCIIEPUMEHTANIBHYIO IIPOBEPKY 3aKOHA COXPAHEHUsI MEXaHUYECKOW dHEPIuH. BBINOIHATD
SHEPIUH. KOCBEHHbIE U3MEPEHHUS UMITYJIbCa Tella, MEXaHUYEeCKOH SHEpTUH Tena, paboThl CHIIbI TpeHus. PaboTaTsh
B Iape, IpyIIe NpyU BBIIOJHEHNUN NIPAKTUYECKUX 3aJaHui. HaxonuTe B JOMOJIHUTEIBLHOM IUTEPATYPE
KonTpoJbHbIe padoThIi: u VHTepHeTe nHMOpMAIHIO 10 3alaHHON TeMe.
1. MexaHuka [IpuMeHATh 3aKOHBI COXPAHEHHUS MMILYJIbCa M MEXaHUYECKOM SHEPrHM I ONMCAHUS JBHKCHHUS
peanbHbIX TEI
Craruka PaBHOBECHE MaTepuaIbHOM JlaBaTh ompeneneHue MOHSATUN: PABHOBECHE, YCTOMYMBOE PAHOBECHE, HE YCTOWYMBOE PAHOBECHE,
3u. TOYKH U TBEPAOIO Tena. Buel 0e3pa3IMyHOe PaBHOBECHE,INICYO CHUIIBI,MOMEHT CHIIbl. HaX0o[nuTh B KOHKPETHOW CHUTYyallMl 3HAYCHUS
paBHOBecHs. Y CIIOBUSA mieqa cuibl. MoMeHTa cwibl. Ilepeduciiars yciloBHs paBHOBECUS MATEPHAIBHOM TOYKU M TBEPAOIO
paBHOBECHS. Tena.CocTaBIsThypaBHEHUS, ONMCHIBAIOIIME  YCIOBUS PAaBHOBECHS, B KOHKPETHBIX CHUTYyallMsX.
MOMEHT CHUIIBL. Onpenensitb, UCHOIB3YyS COCTaBICHHOE YpaBHEHHME, HEWU3BECTHbIC BeJIMYMHBI.Pacrio3HaBaTs,
BOCIIPOM3BOAUTh M HAOJIOIATh pa3jMuHble BUABI paBHOBecHs Tesl. M3MepsATh cuily C IOMOIIbIO
JlabopaTopnas paGora: NpPY>KUHHOTO JAMHAMOMETpPA, M3MEpATHI Jieuo cwibl. PaboTaTh B mape, rpymnme IMpH BIIOJIHEHUH
5. N3yueHnue paBHOBeCHs MPaKTUYEeCKUX 3amaHuii. HaxoauTbB NOMOMHUTENBHON JuTepaType u HHTepHeTe MHPOpPMALHUIO O
Tesa Mo ACUCTBUEM 3HAYEHUU CTAaTHKU B CTPOMTENIBCTBE, TEXHUKE, OBITY,00bsiCHEHHE (HOPMBI U pa3MEpOB OOBEKTOB
HECKOJIBKUX CHIL npupoabl. ['OTOBUTH Mpe3eHTAMM M COOOIIEHHs IO 33JaHHBIM TemaM. PaboTtath B mape IpH
BBIIIOJIHCHUH JIA0OPATOPHOM PabOTHI.
OcHoBBI Hasnenue. 3akoH Ilackans. OnuchiBaTh MEXaHMUYECKYIO KapTHHY Mupa. [lepeducnste 0OBEKTHI, MOJECIH, SIBICHUS, (PU3NUECKHE
ruipoMexaHuku | PaBHoBecue )KMAKOCTH U rasa. BEJIMYMHBI, 3aKOHBI, Hay4yHbIe (PAKTHI, CPEACTBAa OIMUCAHUSA, pPACCMATPUBAEMble B KJIACCHYECKOM
2 4. 3akoH Apxumena. [InaBanue MexaHuke. QDopMynupoBaTh MpPSIMYI0 U OOpaTHYIO 3aJaud MEXaHWKH. YKa3blBaThb TI'PaHMIIBI
TeJl. IIPUMEHUMOCTH MOJEJIEH U 3aKOHOB KJIACCUYECKOM MeXaHMKU. HasplBaTh NpuMeEphl UCIOIb30BAHUS
MOJICJIEH U 3aKOHOB MEXAHUKH JUIs ONIMCAHUSI IBU’KCHMS PEAIIbHBIX TEJl
MouJgexyasipnas ¢pusuka u TepmoauHamuka. 18 4. (174.+14. peseps)
OcHoBBI MonekyJIIpHO - KHHETUYeCKast JlaBaTb omnpelencHue MOHATHN: TEIUIOBBIE SBJICHMS, MAaKPOCKOIIMYECKHUE Tella, TEIUIOBOE JIBUKCHHUE,
MoutekyisipHo- | Teopust (MKT) ctpoenus OpoyHOBCKOe JBHXeHHE, AU(p(dy3usi, OTHOCUTEIbHAsT MOJICKYJIApHAs Macca, KOJIMYECTBO BEIIECTBa,
KMHETUYECKOM | BELIECTBA U €€ MOJISIPHAs Macca, MOJIEKYJIa, Macca MOJIEKYJIbI, CKOPOCTb IBHKCHUS MOJIEKYJIbI, CPEHSS KHHETUYECKas
teopuu (MKT) | skcriepumeHTanbHbIE JHEPTHs MOJIEKYJIBI, CUJIbI B3aUMOACUCTBUS MOJIEKYJI, UCaJIbHBIN I'a3, MUKPOCKOIIMYECKHUE ITApaMETPBHI,
3u. JlI0Ka3aresbcTBa. bpoyHoBCckoe MaKpOCKOIMYECKUE IapaMeTphl, JaBICHHE raza, aOCOJIOTHAs TeMIEparypa, TEIUIOBOE PaBHOBECHE,

JBUKECHUE.
Temneparypa u TerioBoe

MKT. Ilepeuncnsate MUKpPOCKOIIMYECKUE U MAKPOCKOIIMYECKHUE TIapAMETPHI Ta3a.
IIepeuncnars ocHoBHble nonoxkenus MKT, npuBoauTes mpumepsl, pe3ysbTaThl
ONMCBIBATH SKCIIEPUMEHTBI, JOKA3bIBAIOIINE UX CIIPABEUIMBOCTD.

HAOIIONEHUI U




paBHoBecue. [Hkansl Llenbcus u
KenbBuna. AGcomoTHast
TEMIIEpaTypa Kak Mepa CpeIHeEN
KMHETUYECKOU SHEPrUu
TEIUIOBOTO JIBU)KEHUS YaCTHULL
BEILIECTBA

Cunbl B3aMMOJEHCTBUS MOJIEKYJI
B Pa3HbBIX arperaTHbIX
COCTOSIHMSIX BelecTsa. Mozeinb
«uJeabHbIN ra3y. JlaBienue
ra3a. CBs3b MKy JaBICHUEM U
CpeaHEel KHHETUYECKOM
SHEPTHUeH MOCTyNaTeNbHOIO
TEIUIOBOTO JIBUJKEHUS MOJIEKYJI
MJI€aIbHOrO rasa.

OcHOBHOE ypaBHEHHE
MOJIEKYJIAPHO-KUHETUYECKON
TEOPUU HJI€aTIbHOIO Ia3a.

JlabopaTopnasi pabora

6. 3mepenue temieparypsl
KHUJIKOCTHBIMH U IIU(PPOBBIMH
TEPMOMETPAMHU.

Pacnio3HaBaTh M ONUCHIBATH SIBJICHUS: TEIJIOBOE JBWKEHHE, OPOYHOBCKOE IBWXKeHHE, auddys3us.
Bocnpous3Boauth u OOBSICHATH ONBITHI, JEMOHCTPUPYIOIIME 3aBHCHUMOCTb CKOPOCTH AU(Py3un ot
TEMIIEpaTypbl U arperaTHOro COCTOsHUS BemlecTBa. Habmomate auddy3uio B KUIKOCTAX U Ta3ax.
Hcnons3oBats IIOJTyYEHHBIE Ha ypOKax XUMHH
YMEHUs ONPEAENIATh 3HAYEHUS] OTHOCUTEIIBHON MOJIEKYJIIPHOM MacChl, MOJISIPHOM MaccChl, KOJIMYECTBA
BEIIIECTBA, MACCHI MOJIEKYJIbI, POPMYIMPOBAThH (PU3UUECKHIA CMBICI TOCTOSTHHON ABoraapo. OueHuBaTh
pasmMep MolieKyibl. OOBSICHITH OCHOBHBIE CBOMCTBA arperaTHbIX COCTOSTHUM BetecTBa Ha ocHoBe MKT.
OmnuceiBaTh MOJENb «ueadbHbIi ra3z» CoctaBisaTh ocHOBHOE ypaBHeHne MKT wuneansHOro rasza B
KOHKpeTHOU cuTyauuu. Onpeaensarsb, UCHOJb3ys COCTaBICHHOE YPaBHEHUE, HEU3BECTHBIE BEIINYMHBI.
CocTaBnaTh ypaBHEHHUE, CBSA3BIBAIOIIEE JABJIECHUE WJCAIBHOIO raza CO CpeJHEH KUHETUYECKOU
SHEPrueil MOJIEKYJ, B KOHKpeTHOW cuTyauuu. OnpenensaTh, UCIOJIb3Yys COCTABIEHHOE YpaBHEHUE,
HEU3BECTHBIC BEJIUYMHBI.

OmnwuceiBath cnocoObl u3MepeHuit temnepatypbl. CpaBHuBaTh mikanbl KensBunHa u  Llembcus.
CocTaBisTh ypaBHEHHE, CBSA3BIBAIONIEEC AOCONIOTHYIO TEMIIEPATypy MICalbHOIO ra3a CcO CpeaHen
KMHETUYECKOM dHEprueil MoJieKyll, B KOHKpEeTHOU cutyanuu. OnpenensaTh, UCIONb3Ysl COCTaBICHHOE
ypaBHEHUE, HEU3BECTHbIE BEJINYMHBI. COCTaBIATh YpaBHEHHE, CBS3bIBAIOLIEE JIABJICHUE HJEAIILHOTO
rasza ¢ abCOJIOTHOM TeMIEepaTypoi, B KOHKPETHOU cuTyaruu. OnpenensTh, UCTOIb3Ysl COCTaBICHHOE
YpaBHEHUE, HEU3BECTHBIC BEIWYUHBL. V3MepsATh TemmepaTypy JKHMIKOCTH, ra3a XUAKOCTHBIMU H
U(PPOBBIMU TEPMOMETPAMH.

PaGorars B mape, Tpymie Npu BBIMOTHEHUH MPAKTHYECKUX 3alaHui. HaxoauTh B JAOMOIHUTEIBHON
aureparype U VHTepHeTe cBeAcHUS II0 UCTOPUM PAa3BUTHUA ATOMHUCTHYECKOM TEOPUU CTPOCHMS
BEILECTBA.

YpaBHeHHe YpaBHEHHE COCTOSIHUSA CocTaBnaTh ypaBHEHHE COCTOSHUSI HJI€aJbHOrO raza u ypaBHeHHMe MeHpaeneeBa - Kianeilipona B
COCTOSIHMS MJI€aIbHOTO T'a3a. Y paBHEHUE KOHKPETHOM CUTYyallMH. BBIYUCIIATH, UCIIOJIB3Ysl COCTABICHHOE YPABHEHUE, HEU3BECTHBIC BEIIMYUHBI.
rasa. Menpeneesa - Knaneiposa. Pacno3naBaTh M ONHKCHIBATH U30IPOLIECCHI B UACAIBHOM Trase. @opmyMpoBaTh ra3oBble 3aKOHBI U
4 u. all3onpouneccel. I'a3oBeie OIpEAEIATh TPaHMLIBI UX NMPUMEHUMOCTU. COCTaBJIATh ypaBHEHHUS A MX ONUCAHUS. BbrumcisaTs,
3aKOHBI. HCIIOJIB3YS COCTABICHHOE YPABHEHUE, HEU3BECTHBIC BEJIMUUHBI.
[IpencraBnsaTs B BUae rpadMKoB N30XOPHBIN, N300apHBIA M H30TEPMUYECKHA Mpouecchl. OnpeaensaTh
JlabopaTopHas paGora: 1o rpaukaM xapakTep Mporecca U MakporapaMeTphl HIeaIbHOTo ra3a. M3mepsaTs AaBieHHe BO3yxa
7. DKciepuMeHTalIbHAs MaHOMETpaMH M UU(GPOBBIMU JAaTYMKAMU JAaBICHHS ra3a, TEMIepaTypy Ta3a - JKUAKOCTHBIMH
npoBepka 3akoHa ['eif - JItoccaka | TepMoMeTpaMu ¥ IM(POBBIMH TeMIEpAaTypHBIMH JaTuukaMu. PaboTtate B mape, rpymme mpu
BBINIOJJHEHUHU TPAKTUYECKUX 3afaHuid. HaxoauTe B [ONONHUTENBbHOW juTepatype U HHTepHere
CBEICHMS 110 33JJaHHON TeMe. ['0TOBUTH Npe3eHTali U COOOIIEHUS 110 3aaHHbIM TeMaM. [IpumeHsITh
MOJIEJIb UJICAJIbHOTO I'a3a Il ONIMCAHUs II0BEJICHUs pealbHbIX I'a30B.
B3aumnsie B3anMHble ipeBpaleHus JlaBaTb omnpenencHUe IOHATUN: UCIAPEHUE, KOHJEHCALUs, KHUIICHHWE, AUHAMUYECKOE PaBHOBECHE,
IIpeBpaLICHUs KUJKOCTH U ra3a. HachlllleHHbIE | HACBIEHHBIN I1ap, HE HACBIIICHHBIN I1ap.
KHUJIKOCTU U Y HEHACBIIICHHBIE MTapHI. Pacrnio3naBath, BOCIIpOU3BOIUTE, HAOIIOAATD SABJICHUS: UCLIAPEHUE, KOHICHCALUS, KUIICHHE.
rasa. 1 4.
Kunkocrn. Mopeinb cTpoeHUS KUIKOCTH. [lepeuncnsaTh CBOMCTBA JKUAKOCTH M OOBSACHATH MX C IIOMOIIBIO MOJEIM CTPOEHMSI KHUJIKOCTH,
1 4. [TOBEpXHOCTHOE HATSIKEHHUE. CO3/IaHHOM Ha OCHOBE M K T.




JlaBaTh ompenieieHue MOHATHN: CHJIa TIOBEPXHOCTHOTO HATHKEHHSA, KO3()PUIMEHT MOBEpXHOCTHOTO
HaTspKeHUs. Pacrno3HaBaTh M BOCIIPOU3BOAUT IIPUMEPHI IIPOSIBICHUS JEHCTBUS CHIIbI [IOBEPXHOCTHOIO
HATSKCHUS.

TBEpable Tena
I .

Monenb cTpOCHHUS TBEPABIX TEI.
Kpucrannmaeckne u amopHbie
Tela.

HaspiBaTh cxoiCcTBa M pa3nuyusi TBEPABIX Tell, aMOP(QHBIX TeJ, KUAKUX KpUCTauioB. [lepeuncnsaTs
CBOMCTBA TBEPBIX TEI

OcHoBBI BnyTtpenuss sHeprus. JlaBaTb OIpezeiIeHUE MOHATUI: TEPMOJMHAMMYECKAs: CUCTEMA, U30JIMPOBAaHHAs TEPMOAMHAMUYECKAs
TepMoauHaMUKU | TepMoguHaMuyeckas cucTemMa U | CUCTEMa, PABHOBECHOE COCTOSIHUE, TEPMOJAMHAMUYECKUN IIPOLECC, BHYTPEHHSS JHEPIUsl, BHYTPEHHSA
8 4.=7y.+1u. €€ pPaBHOBECHOE COCTOSIHUE. SHEPIHsl MJEaJbHOTO Ta3a, TEINIOEMKOCTb, KOJMYECTBO TEIUIOTHI, YZENbHAs TEIUIOTa IUIABJICHHUS,
peseps Pabora u Temonepeaaya Kaxk yllebHas TEII0Ta MapooOpa3oBaHusl, yAeIbHast TEIUIOTa CTOPaHHsI TOIUIMBA, pad0Ta B TEPMOIUHAMUKE,
CIIOCOOBI U3MEHEHHUS 00paTUMBIH Mpolecc, HeOOpaTUMBI IpoIlece, HarpeBaTelb, XOJIOAWIbHHUK, padodee TeJo, TeIIOBOU
BHYTPEHHEHN YHEPIUU. nsurarens, KII/] TeruioBoro nsuraresns.
KonnyecTBo TEIIOTHI. Pacno3naBaTh TEpMOJMHAMHUYECKYIO CUCTEMY, XapaKTepU30BaTh €€ COCTOSHHUE U IIPOLECCH U3MEHEHHUS
TermnoéMKoCTb. COCTOSIHHUS.
VYpaBHeHue TemioBoro 6ananca. | OnuceiBaTh CHOCOOBI M3MEHEHHS COCTOSHUS TEPMOAMHAMHYECKOM CHUCTEMBI MYTEM COBEPUICHHUS
[epBbIii 3aKOH TEPMOJUHAMUKH. | MEXaHHUECKOW pabOThl U TEIUIoNepeaaye.
AnunabatHblii pouecc. CocTaBisaTh ypaBHEHHE TEIUIOBOTO OajlaHCa B KOHKPETHOH CHTyallMH. BBIYUCIATH, HCHONB3YS
HeoOpaTUMOCTh TEIIOBBIX COCTABJICHHOE YPABHEHUE, HEU3BECTHBIC BEJIINYUHBI.
IIPOLIECCOB. OnpenensiTb 3HaYeHUs] BHYTPEHHEW 3HEPIMM HCAIBHOIO ra3a, HW3MEHEHUE BHYTPEHHEW IHEPIUU
[IpeoOpazoBaHus HEPTUH B UEaIbHOTO ra3a, paboThl UIeaTbHOIO Taza , padoThl HAJ WACATIBHBIM ra30M, KOJUYECTBA TEIUIOTHI B
TEIJIOBBIX MallIMHAX. KOHKPETHBIX CUTYaLMIX.
KIII TeruioBbIX MaluH. OmnpenensaTs 3HaueHue pabOTHI UACATHHOTO ra3a Mo rpauKy 3aBUCHMOCTH JAaBICHUSA OT 00bEMa mpu
1300apHOM Ipoliecce.
KonTpoJbHbie padoTsI: @®opMyIupoBaTh MEPBBIM 3aKOH TepMoauHaMUKU. COCTaBISATh ypaBHEHHE, ONMCHIBAIOILEE IEPBBIM
2. OcnoBsl MKT n 3aKOH TEPMOJMHAMUKHU, B KOHKPETHBIX CUTYaLUsIX IS U30MPOLECCOB B UACAIBHOM rase. BerauciATh,
TEPMOJAVHAMUKH HCIIOJIBb3YS COCTABIICHHOE YPABHEHUE, HEU3BECTHBIC BEJIMUUHBI.
Paznnuate oOpatumble W HeoOpaTuMble mpouecchl. I[loaTBepxnaTh HpuMepaMu HEOOPaTUMOCTD
TEIJIOBBIX IIPOLIECCOB.
[IpuBOaUTE TpUMEPHI TEIUIOBBIX JBUIaTelIEH, BBIICIATH B IIPUMEpPaX OCHOBHBIC YaCTH JBUTATENIEH,
ONMCBIBATh NpUHLUI AevcTBUA. Beraucnares 3HaueHus KIIJ[ TeruioBoro asurarenss B KOHKPETHBIX
CUTyalusXx.
Haxonuts B tutepatype u nTepHeTe nH(pOpMAaIuio o mpodiemMax SHEPreTUKH U OXpaHe OKPY KAIOIIEH
cpeapl. Y4UacTBOBaTh B JUCKYCCHH O MpoOJieMaxX SHEPreTUKU U OXpaHe OKPYXKAIoIIeH Cpeibl, BECTH
JAJIOT, OTKPBITO BBIPAXKaTh U OTCTAUBATh CBOKO TOUYKY 3PEHHUs, BHICIYIINBATH MHEHUE OIIIOHEHTA.
OcHoBbI 2j1ekTpoAuHAMUKH. 18 4. (164.+24. pe3epB)
DneKTpocTaTHKa | DIEKTPUUECKUN 3apsi. JlaBaTb oOmpelneneHue IOHATHM: SJIEKTPUYECKMM 3apsiji, JIEMEHTApHBIA JJIEKTPUYECKUHN 3apsii,
6 4. 3aKOH COXpaHEHHUs TOYCUHBIA AJIEKTPHUUECKUI 3apsAl, CBOOOAHBIM SJIEKTPUUECKUH 3apsijl, JIIEKTPUUYECKOE IIOJIe,

ANEKTPUIECKOTO 3aps/a.
DJIEKTPUIECKOE

HaHpﬂ)KéHHOCTB SJICKTPHUYCCKOI'O I10JIA, JIMHUU HaHpH)KéHHOCTI/I QJICKTPHUYCCKOI'0 I10JIA, OAHOPOJHOC
QJICKTPHUYCCKOC I10JIC, IMOTCHIIMAJI




B3aUMOJICIICTBHE. 3aKOH
Kyiona.

Hanpsx€HHOCTE ¥ OTEHIMAI
3JIEKTPOCTATHYECKOTO I10JI4,
CBSA3b MEXY HUMH.

JInHuy HaNPsKEHHOCTU U
JKBUIIOTCHIMAJIbHBIC
nosepxHocTu. [IpuHImn
CYNEPIIO3ULIMH JIEKTPUYECKUX

noJieil. Pa3HOCTh MOTEHIIUAIOB.

DnekTpuyeckasi EMKOCTb.
Konpaencarop.

ANEKTPUYECKOTO TOJIsl, Pa3HOCTh MOTEHLIUAJIOB, SHEPIUs IEKTPUUYECKOTO MO, IKBUIIOTEHIIUAIbHAS
MIOBEPXHOCTh, 3JIEKTPOCTATUYECKasi MHIYKUUS, TMOJSIpU3aLUS  JUAJIEKTPUKOB, IUAJIEKTpUYECKas
IIPOHMIIAEMOCTD BEILECTBA, JIEKTPOEMKOCTb, KOHAECHCATOP.

PacrioznaBaTh, BOCIIPOM3BOJIUTL M HAONIOAATh PAa3IMYHBIE CIOCOOBI 3ekTpu3anuu Teia. OOBACHATH
SIBJICHUE JIEKTPU3allMU HA OCHOBE 3HAHUN O CTPOECHUU BEIIECTBA.

OnuceiBaTh U BOCIPOU3BOANUTDH B3aUMOJEHCTBUE 3apsyKEHHBIX TEJI.

OnuceiBaTh  NPUHLMII JEHCTBUS 3JIEKTPOMETpA.

DopMyIUpOBaTh 3aKOH COXPAHEHUS AIEKTPUUECKOTO 3apsA/ia, YCIOBUS €ro IPUMEHUMOCTH.
CocTaBnaTh ypaBHEHHUE, BBIpAKAIOIIEE 3aKOH COXPAHEHMS 3JIEKTPUUECKOIO 3apsiia, B KOHKPETHBIX
CUTyalusx. BeIYMCIATh, UCIOIB3Ys COCTABIEHHOE YPaBHEHUE, HEU3BECTHBIE BEIINYMHBI.
®opmynupoBath 3akoH KyioHa, yciioBus ero npumeHMMocTd. COCTaBIIsATh ypaBHEHUE, BbIpaXkarouiee
3akoH KylloHa, B KOHKPETHBIX CHUTyalUsiX. BBIUHCIATH, HCHOJIB3Ys COCTABIEHHOE YpaBHEHUE
HEU3BECTHBIE BEJINUHHBI.

BbluncnaTe 3HaueHHE HANPSHKEHHOCTU MOJS TOYEYHOTO JIIEKTPUYECKOrO 3apsja,  OINpENeisTh
HaIpaBJICHUE BEKTOpa HANpPSDKEHHOCTM B KOHKPETHOM cuTyauuu, PopMyaupoBaTh MPUHLIUI
CYNEPHO3ULMH 3JIEKTpUUYECKUX Mosied. Onpenensrs HalpaBlIeHUE M 3HAUYECHUE DE3YJIbTHPYIOLIEH
HaNpPsKEHHOCTH AJIEKTPUYECKOTO 10JISI CUCTEMBI TOUEUYHBIX 3apsi/I0B.

N300pakaTh JIEKTPHUECKOE TI0JI€ C MMOMOIIBIO JIMHUI HanpspkEHHOCTU. Pacno3HaBath u n300paXkaTh
JUHUM HANpsHKEHHOCTH MOJSI TOYEYHOIO 3aps]ia, CHCTEMbl TOYEYHBIX 3apsiioB, MapauieIbHOU
IUIOCKOCTH, IBYX MapaJlelbHbIX IUIOCKOCTEH, OMHOPOAHOIO ¥ HEOAHOPOIHOIO 3JIEKTPUYECKHX ITOJIEH.
OnpenensTs M0 JUHUAM HaNpsKEHHOCTU 3JIEKTPUYECKOIO IOJIA 3HAKM M XapaKTep paclpeleieHUs
3aps/i0B.

Omnpenensite MOTEHLNAN 3IEKTPOCTATUYECKOTO M0JISI B JAHHON TOYKE IOJIs1 TOUEYHOTO AIEKTPUIECKOTO
3apsija, pa3HOCTb IIOTEHIIMAJIOB, HAIIPSDKEHNE B KOHKPETHBIX CUTYyalHsIX.

CocTaBnaTh ypaBHEHUS, CBA3BIBAIOIIME HANPSIKEHHOCTh JJIEKTPUYECKOTO II0JII C PAa3HOCTBHIO

IIOTCHIIMAJIOB. BLILII/ICJ'ISITB, HCIIOJIB3YyA COCTAaBJICHHOC YPAaBHCHHUC, HCHU3BCCTHBLIC BCIIMYMWHBI.
I/I3o6pa>1<aTL SKBUIIOTCHIHAJIBHBIC TMOBCPXHOCTHU QJICKTPHUYCCKOI'0 IIOJIA. Pacno3naBars u
BOCIHPOU3BOJAUTL  3KBUIIOTCHIHAJIIBHBIC ITIOBECPXHOCTU IOJIA TOYCUHOI'O 3apsaaa, CUCTEMbl TOYCUYHBIX

3apsJI0B, 3apSKEHHOM TJIACTUHBI, ABYX MapajlIe/IbHBIX ITIOCKOCTEH; OJHOPOJIHOIO U HEOAHOPOIHOIO
3JIEKTPUYECKUX TOJIEH.

OOBSCHATH YCTPOWCTBO, MPUHITUT ICUCTBUS, TPAKTHUECKOE 3HAUCHUE KOHICHCATOPOB.

Brruucnsate 3HaueHue 3MeKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOPA, 3apsiia KOHACHCAaTOpa, HAPSKEHUS
Ha OOKJIaJIKaX KOHJEHCATOopa, MapaMeTpPoOB  IJIOCKOTO KOHJEHCATOpa, SHEPTHH 3JIEKTPUIECKOTO OIS
3apsHKEHHOT0 KOHJIEHCATOPa B KOHKPETHBIX CUTYAIUsIX.

Haxomute B VIHTEepHETE M NOMOTHUTEIBHOW JUTEpaType WHPOPMAIUIO 00 OTKPHITHH 3JEKTPOHA,
WCTOPUU HM3YUYCHHS DJICKTPUUYECKUX SIBIICHUH. ['OTOBUTH Mpe3eHTAlMH U COOOIICHHS MO W3YYCHHBIM
TEMaM.

3aKOHBI IToCTOSIHHBIN 2IIEKTPUYECKUN JlaBaTb omnpenesieHue MOHATUN: JJIEKTPUYECKUN TOK, CHJIa TOKA, BOJIBTAMIIEPHAs XapaKTEpUCTHUKA,
IIOCTOSIHHOTO Tok. Cuna Toka. JNIEKTPUYECKOE COIPOTUBIICHUE, CTOPOHHUE CHUIIBL, JJICKTPOABHIKYILAsA CUJIA.

TOKa. ComnporusieHue. [lepeunciaTs ycnoBusl CyIIECTBOBAaHUS JJIEKTPUYECKOTO TOKa. Pacro3HaBaTh M BOCIPOU3BOJIHUTH
8 4.=6u.+2u. IlocnenoBarenpHoe U SIBJICHUE DJIEKTPUYECKOIO TOKA, JEUCTBUA AJIEKTPUIECKOTO TOKA B IIPOBOIHUKE.

peseps apaJIEIbHOE COCAUHEHUS OOBSCHIATh MEXaHU3M SIBJICHUI Ha OCHOBAHWU 3HAHHUN O CTPOCHUU BEILIECTBA.




IIPOBOJHUKOB.
Pabora 1 MOIITHOCTB TOKA.
3akon J>xoyinsa — Jlenua.

Onekrpoasmxymas cuina (31C).

3axon Oma aJis MOJTHOM
3JIEKTPUYECKOMN LIETIH.

JlabopaTopHblie padoThI:
8.IlocnenoBarensHoe 1
napajuieIbHOE COeTMHEHUS
MIPOBOHHUKOB.

9. Usmepenue 3/1C ucrounmka
TOKA.

KonTpoabHbie padoThI:
3. OCHOBBI 3EKTPOJUHAMUKH

[Tonp30BaTbcs amMmepMeTpoOM, BOJBTMETPOM, YUUTBHIBATH OCOOCHHOCTH HU3MEPEHHUS KOHKPETHBIM
IpruOOPOM U MpaBUIIa MOAKIIOUEHHUS B JJIEKTPUUECKYIO LIETIb.

HccenenoBaTe KCHEPUMEHTAIBHO 3aBUCUMOCTb CHJIBI TOKAa B IPOBOAHMKE OT HAIPSDKEHUS U OT
COIPOTHBIICHUS TPOBOAHNKA. CTPOUTH TpaduK BOIBTAMIEPHON XapaKTEPUCTUKH.

®opmynupoBaTh 3ak0H OMa AJ1s ydacTKa LEIH, YCIOBUs €ro NpuMeHUMocTu. COCTaBIsATh ypaBHEHUE,
onuceiBarouiee 3akoH OMa A yyacTKa LeNM, B KOHKPETHBIX CUTyalusX. BbIYMCIATBH, MCIIONB3Ys
COCTaBJICHHOE YpPaBHEHHE, HEM3BECTHBIC 3HAUCHHs BEIMYMH. PaccunThiBaTh 00IEe CONpPOTHUBICHHE
y4acTKa LENU IPHU IOCIEI0BATEIBbHOM M IApaJUICIbBHOM COCAMHEHMUSAX INPOBOJHMKOB. BBINOIHATH
Pacy€ThI CUIIBI TOKOB U HAIIPSDKEHUHN B PA3JIMYHBIX JICKTPUUECKUX LICTISX.

®opmynupoBaTh M HCNOJB30BaTh 3akoH Jxkoyns- Jlenma. Ompenensate paboTy M MOIIHOCTB
JJIEKTPUYECKOTO TOKA, KOJIMYECTBO TEILIOTHI, BBIACISAIOIIECHCS B IPOBOJHUKE C TOKOM, IPH 3aJaHHBIX
rapamerpax.

®opmynupoBaTh 3ak0H OMa /17151 TOJIHOW LENH, YCIOBUS €ro npuMeHuMocTu. COoCTaBIATh ypaBHEHUE,
BbIpakarouiee 3akoH OMa i MOJHOM LENH, B KOHKPETHBIX CUTyalusX. PaccuuThIBaTh, UCHOIb3YS
COCTABJICHHOE YPABHEHUE, HEU3BECTHBIC BEIIMUNHBI.

N3mepsaTh 3HaueHUE IIEKTPOABUKYILECH CHJIbI, HAIIPSKEHUE U CHIIY TOKA Ha Y4aCTKE LENU C IIOMOLIBIO
BOJIbTMETPA, aMIIEpPMETpa.

Co0roaTh nmpaBuiia TEXHUKH 0€30MaCHOCTH MPH paboTe ¢ HICTOYHUKAMH TOKa.

Paborats B nmape, rpymnre npu BeIOJHEHHH MPAKTUYECKHUX 3a1aHUM.

Haxonuts B nmutepatype u MHTEpHETE MHPOPMALIHIO O CBS3H AJIEKTPOMArHUTHOTO B3aUMOJICHCTBHS C
XUMHYECKMMH pEaKUUIMU U OHOJIOTMYECKHMH IIpolieccaMu, 00 HCIIOJIb30BAHMU  BJIEKTPUUECKHUX
SIBJICHUM )KMBBIMY OPTAaHU3MAaMH U T. 1.

["'OTOBUTH MPE3EHTALNHU U COOOLICHHS IO U3YYECHHBIM TeMaM

DnexTpuyecKui
TOK B
Pa3IUYHBIX
cpenax.

4 .

DnEeKTpOHHAs IPOBOJIUMOCTb
METaJIJIOB. 3aBUCUMOCTh
COIIPOTHBIICHUS IPOBOIHUKA OT
TEMIIePaTyphbI.

DNEeKTPUUYECKUH TOK B
MOJTYTIPOBOTHUKAX.
CoOcTBeHHast 1

IpUMeCHast MPOBOIUMOCTH.
p-n— Ilepexon
DNEeKTPUUYECKUH TOK B
AJIEKTPOJIHUTAX.
DNEeKTpUUECKUN TOK B BAKyyMe
U razax.

JlaBaTh ompeeNieHne TOHSATUH: HOCUTENN JJIEKTPUYECKOrO 3apsijia, MPOBOJUMOCTH, COOCTBEHHAs
IMPOBOAMMOCTD, IPUMCCHAA IPOBOANMOCTD, 3JICKTPOHHAA IIPOBOANMOCTD, AbIPpOYHAA IPOBOAUMOCTD, P-
n- [lepexon, Bakyym, TEpPMORJIEKTPOHHAS IMHCCHS, dJIEKTPOJIU3, Ta30BBIA pa3ps, peKOMOWHAIUS,
HOHU3aIuA, CaMOCTOSITSIILHBIN pasp4n, HECaMOCTOSATEIbHBIN pasp4aa, Pacno3naBaTth M OIMCHIBATH
SIBIICHUA IIPOXOXKICHUS JJIEKTPUYECKOIO TOKAa Yepe3 MPOBOAHUKH, IOJYIPOBOJHUKH, BaKyyM,
OJICKTPOJINTHI, I'a3bl.

KauecTBeHHO XapaKTepu30BaTh MIEKTPUICCKUI TOK B CpeJic: Ha3bIBATh HOCUTEIN 3aps0B, MEXaHHU3M
ux 00pa3oBaHUs, XapaKTep [BIDKEHUS 3apsOB B JJICKTPUYCCKOM IIOJIE M B €ro OTCYTCTBHE,
3aBUCUMOCTb CHJIBI TOKa OT HAIPAKCHUA W 3aBUCUMOCTL CHJIbBI TOKAa OT BHCUIHHX YCHOBHﬁ.
Hepqu/ICHHTB OCHOBHBIC ITOJIOKCHUA TCOPUU BHGKTpOHHOf/’I IMPOBOAMMOCTH MCTAJIJIOB.

BeruncnsaTe 3HaUEHUS] CpelHEeH CKOPOCTH YMOPSJAOYCHHOTO IBUKCHHS JJIEKTPOHOB B METAJlIC IO
NEHUCTBUEM DJIEKTPUYECKOTO IO B KOHKpeTHOW curyauuu. Onpenensatb CONpPOTHUBIECHUE
METAJUIMYECKOr0 IIPOBOJHUKA IIPU JaHHOM TemIiepaTtype. [lepednciiate OCHOBHBIE ITOJIOKEHUS TEOPUH
3JIEKTPOHHO-BIPOYHOM ITPOBOIUMOCTH IIOJIYIIPOBOIHUKOB.

HpI/IBOI[I/ITb IMPUMCPLI YUCTBIX IMOJYITPOBOJHUKOB, IMMOJIYIIPOBOAHUKOB C JOHOPHBIMHA U aKIICIITOPHBIMU
npuMmecsiMu. [IpuBOIUTH NMpUMEPHI UCIIOIB30BAHMS IOJYIPOBOJHUKOBBIX IpuOOpoB. Ilepeuncnsats
YCJI0BUSA CYHICCTBOBAHUSA 3JICKTPUYCCKOI'O TOKAa B BAKYYMC. HpI/IMeHSITb 3HAaHUA O CTPOCHUU BCIICCTBA
JJ1s1 OIIMCaHUusA SABJICHUA TepMOBHGKTpOHHOﬁ smuccun. ONHUCBHIBATH MMPUHIHUIT HeﬁCTBHﬂ BAKyyMHOT'O
JIM0J1a, SJICKTPOHHO-TYYEBOUN TPYOKH.




[TpuBOAUTH TpUMEpPHI HUCMOJIB30BAHUS BaKyyMHBIX NPHUOOpPOB. OOBSICHATH MEXaHU3M O0Opa30BaHHUS
CBOOOJHBIX 3aps/IOB B PacTBOpax M pacIUlaBax 3JIEKTPOIMTOB. lIpUMEHSTH 3HaHHUA O CTPOCHHUHU
BEILECTBA I OIIMCAHU SIBJICHUSA JJIEKTpon3a. [IpuBOAUTE IpHUMeEpBl UCIIOJIB30BAHUS JJIEKTPOJINA3A.
OOBsCHATH MeXaHW3M O0Opa30BaHUS CBOOOIHBIX 3apsoB B raszax. [IpuMeHSTh 3HaHUSA O CTPOCHHHU
BEIIECTBA JUISl OINMCAHMS SIBJICHUH CAaMOCTOATEIBHOIO W HECAMOCTOATEIBHOIO pa3psI0B.
Pacno3naBath, IpUBOAUTH IPUMEpPHI, NMEPEUYUCIATH YCIOBUS BO3HMKHOBEHHUS CaMOCTOSITENIBHOIO U
HECaMOCTOSITENIBHOIO Ta30BbIX Pa3psiOB, PA3JIMYHBIX TUIIOB I'a30BBIX pa3pAnoB. [IpuBoauTs npumMepsl
MCTIOJIB30BAaHUS Ta30BBIX pa3psaaoB. Haxoauts B nmureparype u MHTEpHETE HH(DOPMAIUIO TIO 33aJaHHOM
teme. IlepepabGaTpiBaTh,  aHAJIM3UPOBATh M MPEJICTABIATH HHPOPMALUIO B COOTBETCTBUU C
IIOCTaBJICHHBIMU 3aa4aMHu.

["'OTOBUTH MPE3EHTALMHU U COOOLICHHS IO U3YYEHHBIM TEMaM.

IToBTOpeHue Mexanuka. OCHOBBI [lepepabaTbiBaTh, aHAIM3UPOBATH U MPEACTABIATH HHPOPMAIIUIO B COOTBETCTBUU C IMOCTABICHHBIMH
3u. 3JIEKTPOAUHAMUKHU. 3a/la4aMU.

['oTOBUTH Mpe3eHTanuu U COOOLICHU MO M3y4eHHBIM TeMaM. PaboraTts B mape, rpymnme. CocTaBisaTh

YPAaBHEHUsS, BBIYUCIATH, MWCIOIb3Ysd COCTAaBICHHOE ypPaBHCHUE, HEU3BECTHBIC  BEJIMYUHBI.

KoHTposmmpoBaTh pelieHue 3a1a4 CaMUM U IPYTUMHU YYAIIUMHUCS

11 kaace (684, 2 4 B Hege10)
OcHOBBI J1eKTPpoANHAMUKH (MpoaoJkeHne). 10 4. (9 4. + 1 4. pe3eps)

MarnutHOE MarnutHoe none. Maayknus JlaBaTb onpenencHue MOHATHI: MArHUTHOE I10J1€, MHIYKIMSI MAarHUTHOTO I10JIs, BUXPEBOE I10JIE, CUIa
roJje. MarHuTHOTO 11oJis1. Bexrop Awmmnepa, cuna Jlopenna, eppoMareTuk, 1oMeH, remneparypa Kropu. [laBats onpenenenue eTuHHLBI
Su. MAarHuTHOM UHAYKIUH. WHAYKIUM MarHUTHOTO moiis. llepedncnsaTh OCHOBHBIE CBOWCTBAa MarHUTHOro mousisd. M300paxkaTsh

JlelicTBME MAarHUTHOTO TTOJIS HA
MPOBOJHUK C TOKOM U
JBHXKYILYIOCS 3apSKEHHY IO
YaCTHUILY.

Cuna Amnepa. Cuna Jlopenua.
[IpaBuio neBoii pyKH.
MaruuTHbl€ CBOMCTBA
BEIIECTBA.

JlabopaTopnasi padora.

1. U3mepenue cuisl
B3alMOJICICTBUS MarHuTa u
KaTYIIKH C TOKOM

MAarHUTHBIE JINHUM ITIOCTOSIHHOTO MarHuTa, psIMOro MpOBOJHMKA C TOKOM, KaTYIIKH C TOKOM.
Habmtonate B3auMojieiicTBHE KaTyIIKM C TOKOM M MarHuTa, MarHUTHOW CTPEJKH U MPOBOJIHHUKA C
TOKOM, JIE€HCTBUE MAarHUTHOIO I10JIS Ha ABUXKYILYIOCS 3apsKCHHYIO YaCTHILY.

®opMyaupoBaTh 3aKOH AMIlepa, Ha3blBaTh I'PAaHULBI €r0 MpuMeHUMocTU. OnpeaensiTs HalpaBieHUe
JMHUNA WHAYKLIUU MarHUTHOTO TMOJISl ¢ MMOMOINIBI0 TpaBuia OypaBuMKa, HAINpaBJICHHE BEKTOPOB CHIIBI
Awmriepa u cuibl JIopeHIia ¢ TOMOIIBIO MpaBwiia JieBoi pyku. [IpumeHsaTs 3akoH Amnepa u hopMyry
JUIsl BBIYMCIICHMs Cuiibl JIopeHna npu pemeHny 3anad. [lepedncnaTs THUIBI BEIIECTB 110 MarHUTHBIM
CBOWCTBaM, Ha3bIBaTh CBOWCTBA Jlna-, Iapa-, ¥ eppoMarHeTUKOB.

N3mepsaTs cuily B3aUMOJCUCTBUS KaTYLIKHA C TOKOM U MarHura.

Paboratp B mape npu BBHIIIOJHEHUU MPAKTUYECKUX 3aIaHHi, B TIape U TPYIIIE MPHU PEIICHUH 3ajad.
Haxonute B nutepatype u HuTepHere mHpopmanuio o Bkiaze Ammepa, JlopeHma B u3yudeHue
MarHuTHOrO TOJst, pycckoro ¢usuka CrojneroBa B  HCCIEJOBAHME MArHUTHBIX CBOMCTB
(eppOMarHeTUKOB, O MPHUMEHEHHH 3aKOHAa AMIIEpa, MPAKTHYECKOM HCIOJIb30BAHUU JEHCTBUSA
MarHuTHOTO TOJS Ha JBWXKYLIMHCA 3apsija, 00 YCKOPHTENSX 3JIEMEHTAPHBIX YAaCTHL, O BKJIAJC
POCCHUICKMX YYEHBIX B CO3JJaHHE YCKOPHUTENEH 3I€MEHTApHBIX YacTHULl, B TOM YUCJIE B 00bEAUHEHHOM
WHCTUTYTE siiepHbIX uccienoBanuii (OUSM) B r. Jlybne u Ha aaponom koinaiinepe B LIEPHe; 06
UCTIOJIb30BaHUH (PEPPOMArHETUKOB, O MAarHUTHOM I0JIE 3eMIIH.

["'OTOBUTH MPE3EHTALMHU U COOOLICHHS IO U3YUYECHHBIM TEMaM




DIEeKTpOMarHuT
Hasl UHIYKIIUS.
54.=44+]1 4.
peseps

SIBneHue 3IeKTPOMarHuTHON

WHAYKUUMWA. MarHuTHBIN HOTOK.

[IpaBuiio Jlenna. 3akoH

3JIEKTPOMATHUTHON UHIYKLIHMH.

DNeKTPOMarHuTHOE IOoJIe.
[IpakTueckoe NpUMEHEHNE
3aKOHA JIEKTPOMAarHUTHOMU
WUHIYKIWU

SIBiIeHME CAMOMHIYKIIU Y.
NHIyKTUBHOCTS.

OHeprus, MarHUTHOTO T10JISI
TOKA.

JlabopaTopHas paGora:
2. UccnenoBanue siBIEHUS

3JIEKTPOMATHUTHON UHIYKIIHMH.

KonTpoabHbie padoThI:
1. DnekTpoMarHeTusm

JlaBaTh ompeneneHne MOHATUMN: SIBJIEHHME JIEKTPOMArHUTHOW WHAYKLIMH, MarHuTHeIA notok, DC
UHAYKIHUH, UHAYKTUBHOCTB, caMouHAyKuus, 9/1C camMOMHIyKIMH.

Pacnio3naBath, BOCHpPOHM3BOIUTH, HAOMIOAATH SIBJICHHUE AJICKTPOMArHUTHON HMHIYKIWH, TOKa3bIBATh
NPUYMHHO-CJICICTBEHHbIE CBSI3W MpU HaOmoaeHuM sBieHus. HaOmomaTe W aHaTU3UpPOBAThH
JKCIIEPUMEHTBHI, IEMOHCTPUPYIOIIME paBwiIo JIeHna.

®opmynupoBaTh npaBuiao JIeHIa, 3aKOH 3JIEKTPOMArHUTHOW HMHAYKLMH, Ha3blBaTh TPaHUIBI €ro0
IIPUMEHUMOCTH.

HccnenoBaTh sIBIEHHUE 2JIEKTPOMArHUTHOM MHIYKIUH.

Paborats B mape ¥ rpymne npy BEITOJHEHUN NPAKTUYECKUX 3a/1aHUH, TUIAHUPOBATh SKCIICPUMEHT.
[lepeuncnsTe IpUMEPHI UCTIONb30BAHUS SIBICHUS AIEKTPOMarHUTHOM NHIYKIUH.

Pacnio3naBath, BOCIPOM3BOAWUTH, HAOIIOAATh SBICHHE CAMOMHIYKIIMH, MOKa3bIBaTh MPUYUHHO-
CJICZICTBEHHBIE CBSI3U MPU HAOIIOICHUHU SIBJICHUS.

@®opMyIupOBaTh 3aKOH CAMOWHYKIMH, HA3bIBAaTh I'PAHUIIbl €70 IPUMEHUMOCTH.

[IpoBOAUTH aHATIOTUIO MEXy CAMOMHAYKLIUENH U HHEPTHOCTHIO.

OnpenensiTb 3aBUCUMOCTb UHAYKTUBHOCTH KaTYLIKU OT €€ JJIMHBI U IUIOIIA 1 BUTKOB.

Onpenensitb B KOHKPETHOM CHUTyalluM 3HadeHUs MarHutHoro noroka, OAC wunaykuuu, 2/C
CaMOMHIYKIUH, UHIYKTUBHOCTb.

Haxomute B nuteparype u HMHrepHere wuHPOpManuioo 00 HMCTOPUM OTKPBITUS SIBJICHUS
3JIEKTPOMArHUTHON MHIYKIIUH, O BKJIAZIE B U3yUEHHUE 3TOTO SBJICHUS poccuiickoro pusuka 3. X. Jlenna,
0 60pb0e ¢ MPOSBICHUAMHU JICKTPOMATHUTHOM MHIYKIIMH U €€ MCIOJIb30BaHUU B MPOMBIIUICHHOCTH.
["'OTOBUTH MPE3EHTALUHU U COOOLICHHS IO U3YYEHHBIM TEMaM.

Kone6anus n BosHsbl. 16 4. (15 4. +14. pe3epB)

Mexannueckue
KOJIeOaHus
3 4.

Mexanuueckue KoeOaHusl.
CBoOoHBIC KOEOAHUSI.
Marematrnueckuii u
NPY>KUHHBIA MasTHUKH.
IIpeBpanieHus sHEprun Npu
KoJieOaHusX. AMIUIUTY/Ia,
Nepuo/l, 4acToTa, asza
KoseOaHuil. BeiHyX/1€eHHbIE
KoJieOaHusl, pe30HaHC.

JlabopaTopnas paGora:

3. OnpeneneHue yCKOpeHus
CBOOOHOTO Ta/ICHUS TIPH
MOMOIIIM MAasATHUKA.

HccaenoBanue:

IIpu 3aTyxanuu KonedaHui
amMIuTUTyAa o0paTHO
PONOPIHUOHATIbHA BPEMEHHU.

JlaBaTh ompezencHHe MOHATHHA: KojeOaHus, KojebaTenbHas CHUCTeMa, MEXaHWYeCKHe KoJjeOaHus,
rapMOHUYECKHE KojeOaHHus, CBOOOAHBIC KoJeOaHUs, 3aTyXalollue KoJIeOaHus, BBIHY)KICHHbIC
Kosie0aHus1, pe30HaHC, CMEUICHUE, aMIUIUTY 1, IEPHO/I, 4acTOTa, COOCTBEHHAs 4acToTa, (asa.
Ha3piBaTh ycinoBusi BOSHUKHOBEHUS KojeOaHuii. [IpuBoAnTh mpuMepsl K0JIeOaTeIbHBIX CHCTEM.
OnwuceIBaTh MOJICNHN «IIPYKHUHHBI MasSTHUK», «<MAaTEMAaTHUYECKUN MAITHUK.

[lepeuncnsaTe BUIBI KOJIEOATEIBHOTO ABMXKEHUS, UX CBOMCTBA.

Pacrio3naBath, BOCHIPOM3BOANTH, HAOIIOAATh TApPMOHHYECKHE KOJCOaHMs, CBOOOIHBIC KOJeOaHUs,
3aTyxaromue KojaebaHus, BEIHYKICHHbIE KOJIeOaHHs, pe30HaHC.

[epeuncasats ciocoObl momyueHust CBOOOIHBIX U BBIHYKJICHHBIX MEXaHUYECKHX KOJICOaHUI.
CocTaBisTh ypaBHEHHE MEXaHMYECKHX KOJIeOaHMH, 3amuchiBaTh ero pemeHus. Onpenensits Io
YPaBHEHHIO KOJI€0aTEIbHOIO ABUKEHUS TapaMeTphl KOJIeOaHUH.

[IpencraBnsaTh rpaduvecku 3aBUCKMOCTD CMEIIEHHUS OT BPEMEHH MPH KOJIeOaHUSIX MaTEMaTHYECKOTO 1
NPY>KUHHOTO MasATHUKOB. OnpenensTs 1no rpaduKy XapakTepHUCTUKU KOJIeOaHH: aMIUTUTY Ly, TIEPHOA
U 4acTOTY.

BbIuncnare B KOHKPETHON CHTyalluy 3HAYEeHUs TIepruojia KojaeOaH!i MaTeMaTH4eCKOTo U MPYKHHHOTO
MasiTHUKOB, SHEPTUH MasiTHUKA.

OOBACHATH PEBPALICHHUS YHEPTUH MTPU KOJICOAHUAX MAaTEMAaTHUECKOTO MasTHUKA U TPy3a HA TPYy>KUHE.
Paborarp B mapax W TPYIIE NpU PEHICHUWH 337a4 M BBINOJIHEHUH TNPAKTHUECKUX 3aJlaHHM,
WCCIICIOBAaHUM, TUIAHUPOBATh YKCIEPUMEHT.




Bectn nuckyccuto Ha Temy «Posb pe3oHaHca B TEXHUKE U OBITY»

HaxonuTe B nuTepatype U UHTEpHETE MHPOPMALIMIO 00 UCIIONIb30BAaHUN MEXaHUYECKUX KOJICOaHUH B
npubopax reojoropa3BeiKy, Yacax, Kauelsx, JAPYTHX YCTPOHMCTBaX, 00 MCHOJIb30BAHUU B TEXHUKE U
My3BIKE pe30HaHCca U 0 OOpbOe ¢ HUM.

['oTOBUTH MpE3EeHTALNU U COOOLICHHS MO0 N3YYEHHBIM TEMaM.

Pematp 3a1aun. KoHTpoaupoBaTh penieHue 3a/1a4 CaMMM U APYTUMHU YYaIIUMUCSL.

DNEeKTpOMarHuT
HbIE KOJIeOaHus.
6 4. = 5y.+]1u.
pe3epB

DNeKTpOMarHuTHbIE KOJieOaHusl.
KonebarenbHbli KOHTYD.
CB00OIHBIE AJIEKTPOMArHUTHBIE
Kose0aHusl.

IlepeMeHHBIN TOK.

JlaBaThb ompezeseHue MOHATUI: IIEKTPOMAarHUTHbBIE KoJieOaHusi, KoJeOaTeNbHbI KOHTYD, CBOOOIHbIE
AJIEKTPOMArHUTHBIE KOJEOaHMS, BBIHYXKJCHHBIC OJCKTPOMAarHUTHBIC KOJEOaHUs, TEPEMEHHBIH
AJIEKTPUUYECKUI TOK, aKTHBHOE CONPOTHUBIICHUE, ACUCTBYIOIIEE 3HAYCHUE CHJIBI TOKA, JCHCTBYIOIIEE
3HA4YCHUE HAIPsDKEHUs, TpaHchopmarop, Ko3hduueHT Tpanchopmanuu.

N300paxkaTh cxemy KoJe0aTeIbHOTO KOHTYPa ¥ ONHMCHIBATh MPUHIUI €T0 PA0OTHI.

PacriosHaBath, BOCHPOM3BOAMT, HaOr0aTh  CBOOOJIHBIE  3JEKTPOMArHUTHBIE — KOJeOaHus.
AHanmm3upoBaTh NpPEBpAIllEHUs] HHEPTUM B KOJEOATENIbHOM KOHTYpE NpPU 3JIEKTPOMArHUTHBIX
konebanusx. [IpencTaBinsaTh B BHIE TPaQHUKOB 3aBUCUMOCTh DJIEKTPUYECKOTO 3apsa, CHIIbI TOKa M
HaNPsDKEHUS. OT BPEMEHH P CBOOOIHBIX 3JEKTPOMArHUTHBIX Kosebanusax. Onpenensts no rpaduky
Koie0aHUl XapaKTePUCTHUKHU: aMIUIMTYy, TIepHOJ W 4YacToTy. 3amuchiBath (opmyny TomcoHa.
Boraucnare ¢ momomsio opmynsl TOMCOHA MEPUOA U YAacTOTy CBOOOJHBIX 3JIEKTPOMArHUTHBIX
KOJIeOaHU.

OmnpenensiTe NepUoI, YaCTOTY, AMIUTUTY1y KOJIeOaHU! B KOHKPETHBIX CUTyanusax. OObsSCHIT MPUHIIHIT
MOJTyYeHHS IEPEMEHHOTO TOKa, YCTPOHCTBO T'eHEepaTopa MepeMeHHOro TOKa.

HasbiBaTb OCOOEHHOCTH IE€PEMEHHOIO IEKTPUYECKOIO0 TOKAa HA Yy4YacTKe LEMHU C PE3HCTOPOM.
3anuceiBaTh 3aK0H OMa ISl e NepEMEHHOT0 TokKa. HaxoquTh 3Ha4eHUs CUIIbI TOKA, HAMPSDKEHUS,
aKTUBHOTO CONPOTHUBIICHHS IIETIH NIEPEMEHHOTO TOKA B KOHKPETHBIX CUTYAlUsIX. BRIUHCIAT 3HaYCHUS
MOIITHOCTH, BBIJICJIAIONICHCS B I IIEPEMEHHOTO TOKa, JIEHCTBYIOIINE 3HAUEHUS TOKA U HANPSHKEHUSI.
OnwuceiBaTh yCTPOWCTBO, NPUHIMI JEHCTBHS W NpUMEHEeHue TpaHcpopmaropa. Haxoaute B
JIUTEepaType U MHTepHETe MH(OPMAIMIO MTOTyYSHHH, Tepeiaye U UCTI0Ib30BAHNHU MIEPEMEHHOI0 TOKa,
00 HCTOpUHU CO3JaHMA ¥ TNPUMEHEHUH TpaHC(HOPMATOPOB, HA3bIBaTh OCHOBHBIX IOTpeOHTENeH
AJIEKTPO’HEPTUU. BecTu TUCKYCCHIO O MMOJIb3€ M Bpele 3JIEKTPOCTAHIMK, apryMEHTHPOBATh CBOIO
MO3HIINIO, YMETh BBICIYIINBATh MHEHUE JPYTUX YYACTHUKOB.

["'OTOBUTH MPE3EHTALNHU U COOOLICHHS IO U3YYEHHBIM TEMaM.

Mexannueckue
BOJIHEL.

3 4.

MexaHu4ecKHe BOJIHEI.
[Tonepeunsie U TPOOJIbHBIC
BOJIHBI. DHEPTrHsi BOJIHBL.
3BYKOBBIE BOJIHBI.

JlaBaTh ompejelieHuEe IOHATHI: MeXaHMuYecKas BOJIHA, IIOIEpedYHas BOJIHA, IPOJOJIbHAs BOJIHA,
CKOpOCTB BOJIHBI, JJIMHA BOJIHBI, 3ByKOBas BOJIHA, TPOMKOCTh 3ByKa, BBICOTA TOHA, TEMOp, OTpakeHHe,
MpeJIOMIICHHUE, TIOTJIONIEHIE, HHTEP(EPEeHIINs, MEXaHUIECKUX BOJIH, KOTE€PEHTHBIE HCTOUHUKH, CTOSYAs
BOJIHA, AaKYCTUYECKMM PE30HAHC, IIOCKONIOJsApU30BaHHAas BojHa. [lepedyucnats  cBOMCTBa
MEXaHUYECKUX BOJIH.

Pacnio3naBath, BOCIIPOM3BOANTE, HAOIIOAaTh MEXaHUYECKHUE BOJIHBI, MOMEPEYHBIE BOJIHBI, TPOOIbHbIC
BOJIHBI, OTPAXXEHHE, MPEJIOMIICHHE, TOTJIOUICHNE, UHTEP(HEPEHIINIO, MEXaHUYECKHIX BOJIH.

Ha3piBaTh XapakTepUCTUKU BOJIH: CKOPOCTh, YaCTOTA, JUIMHA BOJHBI, Pa3HOCTH (a3.

OmnpenensaTe B KOHKPETHBIX CUTYAIUSIX CKOPOCTH, YaCTOTHI, JUIMHBI BOJIHBI, PA3HOCTHU (a3 BOJH.
Haxonutpe B nuTepaType W MHTEpHETE MH(OpMAIMIO O BO30YXICHHHM, Teperade W UCIOIb30BaHUH
3BYKOBBIX BOJIH, 00 MCITOJIb30BaHHH PE30HAHCA 3BYKOBBIX BOJIH B MY3bIKE M TEXHHUKE.




Bectu nuckyccuio o mosib3e M Bpene BO3ACHCTBHS Ha YEIOBEKA 3BYKOBBIX BOJIH, apIyMEHTHPOBATh
CBOIO MO3MIIHIO, YMETh BBICIYLINBATh MHEHHUE JPYTUX YUYACTHUKOB.
["'OTOBUTH MPE3EHTALUU U COOOLICHHS [0 M3yYCHHBIM TeMaM

DONEKTPOMAarHuT | DJEKTPOMarHUTHBIE BOJIHBI, JlaBaTb OIpeAciieHHEe IOHATHM: JJIIEKTPOMATHUTHOE II0JIE, BHUXPEBOE DJIEKTPUYECKOE IIOJIE,
HbIE BOJIHBI. ToJIe. 3JIEKTPOMArHUTHBIE BOJIHBI, CKOPOCThH BOJIHBI, JJIMHA BOJHBI, (pa3a BOJHBI, OTPaKCHHE, IPEIOMIICHUE,
4 u. Buxpesoe snekrpuueckoe noje. | NorioueHne, narepdepernus, Auppakius, IonepeyHoCTb, MOISIPU3ALUS SJICKTPOMArHUTHBIX BOJH,
Jlnana3oHbI 3JIEKTPOMAarHUTHBIX | paJuOCBA3b, PATUOJIOKALIMS.
U3IYYCHUHN U UX npakTuyeckoe | OOBSCHATH B3aMMOCBS3b MEPEMEHHBIX AJIEKTPHYECKOTO W MArHUTHOTO Tmojeid. PucoBate cxemy
IIPUMEHEHUE. pacnpoCTpaHEHUsl 3JEKTPOMAarHUTHOM BOJHBL.  llepedyncnaTe cBoOWCTBA U XapaKTEPUCTUKU
3JIEKTPOMArHUTHBIX BOJH. Pacro3HaBarh, HaOMIOJaTh 3JEKTPOMArHUTHBIE BOJHBI, U3Iy4YEeHUE, TIPUEM,
KonTpoJbHbIe padoThI: OTpaXKEHHE, TIPEJIOMIICHHE, TOIJIOIIEHHe, HWHTepPepeHno, AUPpaKIuo ¢  MOJISPU3ALHUIO
2. Konebanus v BOJHBI AJIEKTPOMAarHUTHBIX BOJIH.
BbluMcnsaTe B KOHKPETHBIX CUTYyalUsX 3HAUYEHHUS XApaKTEPUCTUK BOJH: CKOPOCTH, YaCTOTHI, JIMHbI
BOJIHBL, pa3HOCTH (ha3. MccrmenoBaTh CBOMCTBA 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMIIBHOTO
tenedona. Ha3piBaTh W omMChIBaTH COBpEMEHHBIE cpeacTBa cBs3u. Boiiensats ponas A. C. Ilonosa B
M3Y4YEHUU DJIEKTPOMATHUTHBIE BOJIH U CO3/IaHUH PAUOCBS3H.
OTHOCHUTBCA C YBaXEHUEM K YYEHBIM U HMX OTKPBITHSIM, OOOCHOBBIBaTH Ba)XHOCTb OTKPBITUS
AJIEKTPOMAarHUTHBIX BOJIH JJISl Pa3BUTHS HAYKH.
Haxonute B nutepatype u MHTEepHETE MH(OpPMANNIO, MMO3BOJISIOUIYI0 OTBETHTh HA IOCTABJICHHBIC
BOIIPOCBHI 110 TEME.
PaboTath B mape ¥ rpymnie npy perieHny 3a/1a4 U BBIMOJHEHUH NPAKTUYECKUX 3a/1aHui.
Bectu nuckyccuro o 1osb3e U BpeJe UCI0JIb30BAaHUS YEIOBEKOM 3JIEKTPOMAarHUTHBIX BOJIH,
apryMEHTHPOBATH CBOIO MO3UIMIO, YMETh BBICIYILIMBATh MHEHUE IPYIHMX YUYACTHUKOB.
["'OTOBUTH MPE3EHTALMHU U COOOLICHHS IO U3YYEHHBIM TEMaM.
OnTuka. 14 4. (134.+14. peseps)
CaeToBBIC ['eomeTrpuueckas onrTuka. JlaBaTh ompenesieHHe MOHATUN: CBET, T€OMETPUYECKAS ONTHKA, CBETOBOM Jyd, CKOpPOCTb CBETa,
BOJIHBI. IIpssMmonuneiHoe OTpa)KEHUE CBETA, IIPEIIOMJICHUE CBETA, II0JJHOE OTPAKEHHME CBETA, YrOJl MAJCHMs, YOl OTPAKEHHUs,
I'eomerprueckas | pacupocTpaHeHue yTOJI IIPEIOMIIEHHUS, OTHOCUTEIIbHBIN NTOKA3aTeNb IIPEJIOMIICHUS, aOCOIIOTHBIN

U BOJIHOBAsA
ontuka. 11 4.

CBETa B OJJHOPOJHOM CpeE.
3aKOHBI OTPAKEHUS U
npesnoMieHus ceera. [lonnoe
oTpaxkeHue. OnTuueckue
IpuOOpHI.

BonHoBBIE CBOMCTBA CBETA.
CxopocTs cBera.
WuTepdepenmys ceera.
Korepentnocts

BosH. Jludpaxims ceera.
[Tonspusanus ceera.
Hucnepcus

MOKa3aTeNb MPEJIOMIICHHS, JTUH3a, (POKYCHOE PAaCCTOSHUE JIMH3BI, ONITUYECKAs CHJIA JIMH3BI, JUCTICPCHUS
cBeTa, MHTEepQEepeHIrs cBeTa, AUppakius cBera, NTUGPAKIUOHHAS PEIETKa, MOJISIpH3alus CBETa,
€CTECTBEHHBIN CBET, IIIOCKOIOJISIPU30BaHHbBINA CBET.

OrnuceIBaTh METObI U3MEPEHUSI CKOPOCTHU CBETA.

[IepeuncnsaTe CBOWCTBA CBETOBBIX BOJIH. Pacro3HaBaTh, BOCIPOU3BOAUTH, HaOIIOIaThL
paclpoCTpaHEHUE CBETOBBIX BOJIH, OTPAXKECHHUE, MPEJIOMJIEHUE, TOTJIOLICHHUE, JCIIEPCHIO,
uHTepdepeHIuio, TMdPaKInio U MOIIPU3AIUI0 CBETOBBIX BOJH.

®opmynupoBath npuHIUN [roiireHca. 3akOHbI OTPAKEHUS U MPEIOMIICHUS CBETA, T'PAHMIIBI HX
MIPUMEHUMOCTH.

Ctpouth X0A jJydya B IUIOCKOMAPAUIETBLHON IIACTHUHE, TPEYTOJIbHOW MPHU3ME, TOBOPOTHOM IMpHU3ME,
o0opayuBaroiei Mpu3Me, TOHKOH JTMH3E.

CrpouTth n300pakeHue MpeAMeTa B INIOCKOM 3€pKajie, B TOHKOU JIMH3E.




ceera. [IpakTnueckoe
IIPUMEHEHNE
3JIEKTPOMArHUTHBIX U3J1y4YEHUN.

JlabopaTopHblie padoThI:

4. OnpeneneHue nokaszares
MIPEJTOMIICHUS CPEJIBI.

5. U3mepenue hoxycHOTo
paccTosiHus coOuparomien
JIMH3BIL.

6. OnpeneneHue IIUHBI
CBETOBOH BOJIHBI.

HccienoBaHus:

1. UccienoBanue 3aBUCUMOCTH
yTia MpeIOMJICHHSI OT yTJia
MmageHus.

2. UcciiegoBanue 3aBUCUMOCTH
PaCCTOSIHUS OT JTUH3BI JI0
N300paXeHUsI OT PaCCTOSIHUS OT
JUH3BI JI0 TIpeIMeTa.

IIpoBepka runores:

VYron npenoMiieHus

IIPSIMO IPOIIOPLMOHAJIEH YTy
naacHus.

[lepeuncnsaTh BUABI JIMH3, UX OCHOBHBIE XapaKTEPUCTUKH - ONTHUECKUN LIEHTp, IVIaBHAsI ONTHYECKas
0chb, (hOKyC, ONITHYECKAS CHJIA.

OmnpenensiTb B KOHKPETHON CUTyallMd 3HAUEHUS YIUIa NaJCHUs, YIla OTPaKeHHUs, YIJla IPEJIOMIICHUS,
OTHOCHUTEJILHOI'O ITOKAa3aTelsl IPEJOMIIEHHS], aOCOIIOTHOIO MOKa3aTellsl PEIOMIIEHHsI, CKOPOCTH CBETA
B cpezie, (POKYCHOTO PACCTOSHUS, ONTHYECKON CHIIBI JIMH3HI,

YBEIUYEHUS JMH3BI Tepuoja IUPPAKIMOHHOM pPEImETKH, MOJ0XKEHUH HHTEP(PEPCHINOHHBIX H
T(PPaKIUOHHBIX MAKCHMYMOB 1 MUHUMYMOB.

3anuceiBaTh (OPMYITY TOHKOM JIMH3BI, PACCUUTHIBATH B KOHKPETHBIX CHTyalUsAX C €€ IMOMOIIbBIO
HEU3BECTHBIE BEINUHHBI.

OOBACHATH MPUHITUI KOPPEKIIUH 3PEHUS C TOMOIIBIO OYKOB.

OKCIEpUMEHTAIBHO ~ ONPENENATh I0Ka3aTelb IPEJIOMIICHUS CpElbl, ¢dokycHOe paccrosiHHue
coOuparomiel 1 paccenBaroLIeH JIMH3, JJITUHY CBETOBOW BOJHBI C TOMOIIBIO TU(PPAKIIMOHHON PEIIETKH.
HccenenoBaTth 3aBUCUMOCTD yTila MPEIOMIICHHS OT yIVIa NAJEHUs, 3aBUCUMOCTb PACCTOSIHUS OT JIMH3BI
710 N300paXEHUsI OT PACCTOSIHUSL OT JIMH3HI J10 IPEAMETA.

[IpoBepsATh rUNOTE3bI: YTOJI MPEIOMIICHUS NIPSAMO IPONOPLUUOHAIEH YTy MaJeHUsI U KOHCTPYUPOBaTh
MOJIEJIN TEJECKOIA 1/HITM MUKPOCKOIIA.

PaboTath B mape u rpymnie npu BBIIOJTHEHUH

MPAaKTUYECKHUX 3aJ]aHUH, BBIABM)KCHUH TUIIOTE3, Pa3pabOTKe METOAOB MPOBEPKH rumnores., Haxoaurs B
nuTepaTrype u Nurepuere UHPOPMAITHIO 0 ounorpadusx . HeroToHa,
X. I'otirenca, T. KOnra, ®. ®penensi, 00 MX HaAyYHBIX

pabotax, 0 3HaYCHUU UX PadOT JJIs1 COBPEMEHHON HAYKH.

Bricka3piBaTh CBOE MHEHHME O 3HAUEHHHM HAYYHBIX OTKPHITHHA M pabor mo ontuke M. Herorona, X.
I'todirenca, T. FOura, O. ®penens.

Bocnpunnmars, aHaIM3UpOBaTh, IMepepadaThiBaTh M NPEAbABIATH WH(POPMAIMIO B COOTBETCTBHH C
IIOCTABJICHHBIMM 33JJa4aMH.

BblaensaTe OCHOBHBIE IIOJOKEHHs KOPIIYCKYJIIDHOM UM BOJHOBOM TEOpHUM CBETa. Y4acTBOBAaTh B
00CYX/IEHUHN ITHX TEOPUI W COBPEMEHHBIX B3IVIAJIOB HAa MPHUPOIY CBETA. | OTOBUTH MpE3CHTAlUU H
COOOIIEHUS IO U3YICHHBIM TEMaM.

N3nyuenue u
CHEKTPhI

3 4.=2q.+1u.
pe3epB

Bunel uznydyenuii. crouHuku
cBeta. CHEKTpbI.
CriekTpanbHbIi aHAIN3.
TernoBoe u3iryyeHue.

[IIxana 31€KTPOMarHUTHBIX
BOJIH.

Haburoienue ciekTpos.

KoHTpoJibHbIE padoThI:
3. Omrruka

HaBatb OIpezeIIeHue MIOHATHMN: TEIJIOBOE U3JIy4CHHUE, JJEKTPOJOMUHECLICHIUSA,
KaTOJIOMIOMUHECLIEHIINH, XeMUJIIOMHUHECHIEHINA, (POTOMOMUHECTICHIIUS. [lepedncsaT BUbI CIEKTPOB.
Pacnio3naBath, HaOIIOAATH CIUIONIHOM CIEKTP, JMHEHYATBIA CIEKTP, MOJIOCATHIA CIEKTP, CIEKTp
M3JIlydeHUs: U norjomeHus. [lepeducnsate BUABl DJIEKTPOMArHUTHBIX HW3JyYEHHM, UX HCTOYHHUKH,
CBOICTBa, npuMeHeHue. Mcronp30BaTh IIKady 3JIEKTPOMArHUTHBIX BOJNH. (CpaBHHMBATh CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH Pa3HbIX MANIa30HOB

OCcHOBBI cnenuaJIbLHOM TCOPUH OTHOCUTEJIBHOCTH. 34,




OcHOBBI [Moctynarer CTO: JlaBaTh ompenercHUe MOHITHIA: COOBITHE, MOCTYNAT, COOCTBEHHAs MHEPIMATbHAS CUCTEMa OTCYETA,
CIELMAIbHOU MHBapUaHTHOCTh MOJYJIS cOOCTBEHHOE BpeMsi, COOCTBEHHAs JUTMHA TeJla, Macca MOKOs, MHBAPHAHT, SHEPTHUS TIOKOSL.
TEOPUH CKOPOCTH CBETa B BaKyyMe, ®opmynuposats noctysnatel CTO. ®opmynupoBats BbIBOAbI U3 noctyiatos CTO.
OTHOCUTEJBHOCTH | MIPUHIIUI OTHOCUTEIBHOCTH AmnanmuzupoBaTh (HOpMyIy PEISTHBHCTCKOTO 3aKOHA CIOKEHHUS CKOPOCTEW. 3amMChIBaTh BBIPA)KEHHUE
(CTO) 3 u. OHHIITENHA. JUIS SHEPTUU MOKOs YacTulbl. M3marats cyTh NpUHIMIA COOTBETCTBUS.
CBs13p Macchl U SJHEPTUH Haxonute B nutepatype u MHTepHeTe nHpOpMAIHiO 0 Teopuu 3¢upa, 00 dKCIEPUMEHTaX, KOTOpbIe
CBOOOTHOMN YaCTHIIbI. DHEPTUs npusenn K cozgannio CTO, 00 OTHOCUTETBLHOCTH PACCTOSHUS U IPOMEXKYTKOB BPEMEHH, 0 OHorpadpuu
ITOKOSI. A. DiiHmITElHA.
BrickasbiBath cBo€ MHeHHE 0 3HaueHun CTO nist coBpeMeHHOM HayKH.
["'OTOBUTH MPE3EHTALUHU U COOOLICHHS IO U3YYEHHBIM TEMaM.
KBanTtoBas ¢pusuka 204. (17 4.+34. peseps)
CaeToBBIC ['unore3a Ilnanka o kBaHTax. HaBaTh onpenenenue moHATU: GoTodpdexT, KBaHT, TOK HACBHIIICHHUS, 3aJICPKUBAIOIIEE HAIPSHKCHHE,
KBaHTEHI. doroaddext. DoToH. paboTta BbIX0J1a, KpacHas rpanunia Gorodddekra.
6 4.=54.+1u. VYpaBHenune A. DUHTIITEHHA Pacnio3naBate, HaOMIOAATh siBIIeHUE POTOIPEKTA.
pe3epB st porodddexra. OmnuceiBath onbITel CTONeTOBa. @opMynupoBars runore3y Ilnanka o kBantax, 3akoHbsl GoTorddexTa.
KopryckyasipHO-BOTHOBOIA, AmnanuzupoBaTh 3aK0OHbI (poTodddexTa.
Ty aau3M. 3anmuchIBaTh M COCTaBJIATh B KOHKPETHBIX CHTyalUsAX ypaBHeHHe DiHmTerHa 11 GoTodddexra u
HaXOJUTh C €ro IOMOIIbI0 HEU3BECTHBIE BEJIUUUHBI.
BbluMcnaATe B KOHKPETHBIX CHUTyallMsIX 3HAUEHUS MaKCUMaJbHOM KHHETUYECKOW HSHEPruu
(OTO3TEKTPOHOB, CKOPOCTH (POTOAIEKTPOHOB, PAOOTHI BBIXOJIA, 3aMUPAOLIETO HANPSHKEHHS, YaCTOTHI
U JUIMHBl BOJHBI, COOTBETCTBYIOIIMX KpacHOW rTpanuue (otorddexra. IIpuBoIuTs NpUMEpHI
ucnoinb3oBanus Gorodrddexra.
OOBACHATH CYyTh KOPITYCKYJIIPHO-BOJTHOBOTO TyajH3Ma.
Haxonuts B nuteparype u untepHere uadpopmanuio o padorax CroneroBa, Jlebenesa, Basuioga.
Belaensate posib pOCCHHCKMX YYEHBIX B HCCIEAOBAHUM CBOMCTB cBera. [IpuBOauTh INpuMeEpsl
OMOJIOTHYECKOTO U XMMUYECKOT0 JACHCTBUS CBeTa. [ OTOBHUTH Mpe3eHTaIMi 1 COOOIICHNUS [0 H3YYSHHBIM
TEMaM.
ATomHas OmnsiTel Pesepdopra. JlaBaTb OIpeelIeHHEe IOHATHM: aTOMHOE SIAPO, JSHEPreTHYECKUM YpPOBEHb, DHEPIUsl HMOHU3ALMMU.
¢duzuka [Tnanerapuast Mozens ctpoerus | OmuceiBath onbIThl Pesepdopaa.
34 atoma. OOBsCHEHHE OnuceiBaTh U CpaBHUBATH Mojienu atoma Tomcona u Pesepdopaa.

JINHENYaTOro
CIIEKTpa BOJOPO/a HA OCHOBE
KBaHTOBBIX IOCTYJaTOB bopa.

JlabopaTopHas paGora:
7. HaGnroeHue CIUTOMIHOTO U
JIMHENYaTOro CIEKTPOB.

PaCCManI/IBaTb, HCCJICA0OBAaTh U OIIMCHIBATH JIMHEHJaThIC CIICKTPHI.

®opmMyMpoBaTh KBAaHTOBBIE MOCTYNAThl bopa. OOBACHATH JMHEHYATHIE CIIEKTPBI aTOMa BOJOPOIa Ha
OCHOBE KBAaHTOBBIX IOCTYJaTOB bopa.

PaccunThiBaTh B KOHKPETHON CUTYallMH YacTOTY U JUIMHY BOJIHBI HUCITyCKaeMoro ()OTOHA MPH Mepexoe
aToMa M3 OJHOTO CTalMOHAPHOI'O COCTOSHHS B JIPYroe, HHEPrui0 MOHM3auuu aroma. Haxonuts B
JUTEpaType W MHTEPHETE CBEIEHU O (paKTax, HOATBEPIKIAIOIINX CII0KHOE CTPOSHHE aToMa, O paboTax
y‘-IéHLIX o CO3JaHUI0 MOACIM CTPOCHUA aToMa O IPUMCHCHHUH JIa3€pOB B HAYKEC, MCIUIIMHC,
IMPOMBIIIJICHHOCTH, 6BITy.

BbiaensaTe poab pOCCUUCKUX YYEHBIX B CO3JJaHUU U UCIIOJIB30BAHUU J1a3€POB.

I"'oTOBUTH IMPC3CHTAIUN 1 COO6LL[€HI/ISI 110 M3YYCHHBLIM TCMaM




Pusuka CocTaB 1 cTpOo€HHE aTOMHOT'O JlaBaTh ompejesieHusl MOHATUN: MAaCCOBOE YMCIIO, HYKJIOHBI, SiZICpHBIE CHIIBI, NE(EKT Macc, SHEPrHs
aTOMHOTIO siipa | spa. CBA3M, YJIEJbHas DHEPrUsl CBA3U aTOMHBIX sA1ep. PaqnoakTMBHOCTH
8 u.=7u.+1u. N3otonsl. SnepHble CUIIBL. IIEpUOJ MOJIypacaga, UCKYCCTBEHHAs PaAMOAKTUBHOCTD, SIACPHBIC PEAKIMY, SHEPreTUYECKUN BBIXOJ
peseps Jleext Macchl v SHEPIUs CBSA3M | SACPHOM peakiiy, IETHAs siiepHas peakuus, KodPQPHUIMEHT pa3MHOXKEHHUS HEHTPOHOB, KpUTHUYECKAs
Aa1pa. Macca, peakTopbl - Pa3MHOXKUTENM, TepMosiaepHass peakius. CpaBHHMBAaTh CBOMCTBA NPOTOHA U
PannoaktuBHOCTH. Busl HelTpoHa. OnuchiBaTh NPOTOHHO-HEUTPOHHYIO MOAENb sapa. Onpenensars cOCTaB SAEp PasiIMYHBIX
PaaMOaKTUBHBIX IIPEBPALICHUIM | JIEMEHTOB € MOMOLIbI0 Tabauiel Menaeneena. M1300paxkaTh U UNTaTh CXEMbI AaTOMOB.
ATOMHBIX SIED. CpaBHUBaTh CHIy 3JIEKTPUUECKOIO OTTAIKUBAHUS IPOTOHOB U CUJTY CBSI3U HYKJIOHOB B SJIpE.
3aKOH palnOaKTUBHOTO Borancnare aedext mMacc, SHEprHio CBSI3U U YICIBHYI0 SHEPTHIO CBSI3M KOHKPETHBIX aTOMHBIX SAEP.
pacnaza. AHanmM3upoBaTh CB3b YACIbHOW SHEPTUH CBSI3H C YCTOMYHUBOCTBIO SED.
Metoabl HaOMIOICHUS U [lepeuncnsaT BUABl  pPagUMOAaKTHUBHOIO  pacnaja aroMHbIX  sep. CpaBHUBaTh  CBOMCTBA
PErucTpanyy dJIEMEHTAPHBIX anb(a-, 6eTa- ¥ raMMa-M3ITydeHUI.
4acTHL. 3anuceiBaTh, OOBSICHATH 3aKOH PAAMOAKTHBHOIO PACIaja, yKa3blBaTh I'PAHMIBI €r0 MPUMEHHMOCTH.
SnepHble peakuuy, peakliuu OmnpenensiTb B KOHKPETHBIX CUTyalUsX YUCIIO HEPACIIaBIIMXCS SAEp, YUCIIO
JeeHus ¥ cuHTe3a. llennas pacnaBIIMXCS SAEp, MEPUOJ IOTypaciana.
peakuus AejeHus auep. 3anuchiBaTh sAepHble peakuuu. OmnpeaensaTs NPOAYKTHl SAEPHBIX peakuuid. PaccuuThiBaTh
TepmosiiepHbIil CUHTES. SHEPTUYECKUM BBIXOJ SIEPHBIX PEAKIIUM.
[Ipumenenue saepHoil 3Heprun. | OnucbIBaTh MEXAaHU3Mbl JEJIEHUS sIep W LENHOM saepHoN peakuuu. CpaBHUBATh SIEpHBIE U
TEPMOSIICPHBIE PEAKLIUU
JlabopaTopnasi paGora: y4acTBOBATh B 00CYKJICHUH PEUMYIIECTB U HEJJOCTATKOB SIZICPHON SHEPTETHKH
8. Onpenenenre uMIyJbca u HaxonuTs B nuTeparype U MHTEPHETE CBEACHUS 00 OTKPHITUU MPOTOHA, HEUTPOHA, PalMOAKTUBHOCTH,
SHEPIUH YacCTULbl IIpU O IOJIYYEHUHU U UCIIOJIb30BAHUH PAJUOAKTUBHBIX U30TOIIOB HOBBIX XUMUYECKHUX JIIEMEHTOB.
JBHYKEHUH B MATHUTHOM I10JI€ Belaensate posb pOCCUMCKUX YYE€HBIX B HCCIENOBAHUAX aTOMHOIO s/1pa, OTKPBITUM CIIOHTAHHOIO
NEJIEHUsl sIep ypaHa, pPa3sBUTUU SJEPHON HHEPreTHKH, CO3/JaHUU HOBBIX H30TONOB B DAAA
(OObeTMHEHHBII MHCTUTYT SACPHBIX UCCIIE0BaHMi B T. JlyOHe).
["'OTOBUTH MPE3EHTALUHU U COOOLICHHS IO U3YYEHHBIM TEMaM.
OneMeHTapHble | DIEMEHTapHbIE YaCTULIBL. JlaBaTb onpenesieHue MOHATUI: aHHUT IS,
YaCTHULBI @yH1aMEHTAIIbHbIE [Iepe4yuncisaTe OCHOBHBIE CBOMCTBA 3JIEMEHTAPHBIX YACTHII.
3u=2 y.+lu. B3aUMOJCUCTBUA. Y CKOPUTENHN | BBIACIATH IPyIIIBI 3JIEMEHTAPHBIX YacTUll. llepedncisaTh 3aK0HbI COXPAaHEHHUs!, KOTOPBIE BBIIOJIHAKOTCS
peseps 3JIEMEHTaPHBIX YaCTHIL IIPU IIPEBPALLECHUAX YACTHULL.

KonTpoabHbie padoThI:
4. KBanToBas (puznka

OnuceIBaTh MPOLECCHl AHHUTWIISALIMY YaCTUL M aHTUYACTULL U POXKIECHUS AIEKTPOH-IIO3UTPOHHBIX Tap.
HaspiBaTh u cpaBHUBATH BUABI (PYHAAMEHTAIBHBIX B3aHMOACHCTBUIM.

OnuceIBaTh pojb YCKOPUTENEH B U3yUEHUH JIEMEHTAPHBIX YaCTHULL.

Haxoauts B nutepaType U MHTEPHETE CBEJIEHUS 00 UCTOPUHU OTKPBITHS, 3JEMEHTAPHBIX YACTHLL, O TPEX
JTanax B pa3BUTHU (U3UKU JIEMEHTAPHBIX YACTHII.

OnuchIBaTh COBPEMEHHYIO (PH3HUECKYIO KAPTHHY MHpA.

["'OTOBUTH MPE3EHTALMHU U COOOLICHHS IO U3YUYECHHBIM TeMaM

CTtpoeHue BceJIeHHOH 5 4.




Conneynas
cHCTEMA.
Crpoenue u
SBOJIIOLUA
Bcenennoi
54.

CoytHeyHas cCHUCTEMA: IIJIAHEThI U
Majble Tejaa, cucTeMa 3eMils-
Jlyna.

Crtpoenue u 3Bodtonus ConHila
u 3BE31. Kimaccudukanus 3BE31.
3BE3BI U HCTOYHUKH UX
SHEPTUH.

lNanaktuka. CoBpeMeHHbIE
MIPEJICTABJICHHS O CTPOCHHUH U
3BOIIOINU BeeneHHOM.

JlabopaTopHas paGora:
9. Onpenenenue nepuoja
oOparneHust ABOMHBIX 3BE3]

Haoaronenns:

Beuepnue nabmoaenus 3BE31,
JIyHBI ¥ IUTAHET B TEJIECKOII UIIU
OMHOKIIB.

HcciaenoBanmue:
Uccnenosanue nBukeHUS
JIBOMHBIX 3BE3]I

JlaBaTh ompezeseHue MOHATUI: MapceK, aCTPOHOMHYECKAs €AWHUIIA, IEPUTeNIni, aQenuii, CoIHeYHOe
3aTMEHUE' JIyHHO€ 3aTMEHME, IUIAHEThl 3€MHOM IpyNIbl, IUIAHETBI-TUTAHThI, aCTEPOUJ, METEOp,
MeTeopuT, ¢orocdepa, CBETUMOCTh, IPOTyOEpaHel, myJjbcap, HPOTO3BE3/la, CBEpPXHOBAas 3BE3/a,
rajakThKa, KBas3ap, KpaCHOE CMEIIEeHUE, Teopus bopioro B3peiBa, Bo3pact BeeneHHom.

HabGmonates JlyHy ©w TutaHeThl B TelleCKON. BpiaensaTs ocoOeHHOCTH cucTembl 3emutst - JlyHa.
Pacno3naBath, MoeMpoBaTh, HAOJIO1ATh TYHHBIC U COJIHEUHBIE 3aTMEHHUS.

OOBsACHATH MPUIUBHI M OTIIMBEL. OnHchIBaTh cTpoeHrne ComHeuHol cucTeMsl. IlepedncisTh mianeTsl 1
BUBI MaJbIX Tesl. OnuceiBath crpoenue Comuia. HaGmronats conneunsie nsaTHa. CoOmoaTh mpaBuia
0€30MMacHOCTH NP HAOIOICHUN

Counnua.

[lepeyncnsTh TUNWYHBIE TPYIIBI 3BE3]], OCHOBHBIC (PM3UYECKUE XapAKTEPUCTHKH 3BE31. ONHUCHIBATH
3BOJIIOLIMIO 3BE3]] OT POXKACHUSA 10 cMepTH. Ha3biBaTh caMble sipkue 3BE3/1bl U co3Be3aus. [lepeunciars
BHJIbI TAJIAKTUK, OIIMCHIBATH COCTAaB U CTPOCHUE TAJIAKTUK. BBIIEIATH MIICYHBIM IIYTh CpEeIU APYTUX
ranakTuk. Onpenensate Mmecto ConHeuHol cucreMsl B [anakTuke. OLieHUBaTh MOPSIOK PACCTOSIHUM 10
KOCMHYECKUX OOBEKTOB.

OnuceiBaTh CyTh KPaCHOI'O CMELIEHUS U €r0

HCIOJIb30BaHUE IIPU U3YUEHUHU T'aJIAKTHK.

[IpuBOIUTE KpaTKOE U3JI0KEHUE TEOPUU bOIbIIOro B3pbpIBa M TEOPUU pACIIUpsIOLIEHcs BceneHHOM.
PaGorath B mape ¥ rpymnie npy BEITOJTHEHUH NPAKTUIECKUX 3a/1aHUi.

Hcnonp3oBate WHTEpHET U1 MOMCKa M300paKeHUH KOCMHYECKHMX OOBEKTOB M MH(pOpMAIMU 00 UX
0COOEHHOCTSIX.

VYdacTBOBaTh B OOCYXIEHHH HW3BECTHBIX KOCMHYECKHX WCCIEOBaHUI. BBIIENATh COBETCKHE H
pOCCHiiCKHE JOCTHKEHHS B 00JacTH KOCMOHAaBTHUKM M HCCIENOBaHUS KocMoca. OTHOCHUTBCS C
YBaXEHUEM K POCCUNCKUM YYEHBIM U KOCMOHABTaM.

Haxoauts B tuTepatype U MHTEPHETE CBEICHUS Ha 3aJaHHYIO0 TEMY.

["'OTOBUTH MPE3EHTALMHU U COOOILICHHS IO U3YUYECHHBIM TEMaM




Kanex—mapno-TeMaanecxoe IVIAHUPOBAaHHUE

10 kacc
Beenenne (1 yac) Ilpu npoBeieHNH J1a00PATOPHBIX PadOT M 00bAICHEHHH HOBOI'0 MaTepHaJia HCIOJIb3yeTcsi 00opyaoBanue nenrpa Touka Pocra
Ne Tema Komngectso Hara [Ipumeuanue
4acoB
Beenenne. ®usuka u pu3nveckre MeToIbl U3ydeHus npupoas (1 gac)

1 UYro nzyuaet pusuka. Pusnueckue sBieHusi. Habmo eHus 1 OTBITHL 1. 1 Henens

CeHTsAOps

Mexanuka (25 yaca)
Kunemamuxka (9 uacos)

2  [Mexanuueckoe nBrxeHuu. Cucrema oTcuera. 1 1 Henens

CeHTA0ps
3 PaBnomepHoe aBuxkenue ten. CKopocTb. YpaBHEHHE PAaBHOMEPHOTO 1 2 "Henens

nBkeHus. Pernenue 3a1a4. CeHTA0ps
4 ['paduku npsIMOIMHEHHOTO PAaBHOMEPHOTO IBIKEHHsL. Pemenue 3amau. 1
5 CKopocTh IpH HEPAaBHOMEPHOM JIBMKEHMHU. MTHOBEHHAasi CKOpOCTh. ClI0KEHHUE CKOPOCTEM. 1 3 Henend
6 [IpsAMONMHENHOE PAaBHOYCKOPEHHOE IBUKCHHUE. 1 CeHTAAOps
7 PaBHOMEpHOE ABUKEHUE TOYKU [10 OKPYKHOCTH. 1 4 nenens
8 Kunemarnka abCcoJIlOTHO TBEPJOTO Tela 1 CeHTAAOps
9 Pemrenue 3agad mo reMe «KuHeMaTUuKa. 1 1 Henmensa
10 | KontponsHas pabora Nel «Kunemarukay. 1 OKTSIOpst
Jlunamuxa (8 uacos)
11 | OcHoBHOE yTBepxkaAcHHEe MexaHuku. Cwiia. Macca. Enununa maccsl. 1 2 Henens
12 | Ilepsslii 3akoH HproTOHA. 1 OKTAODA
13 | Bropoii 3akoH Hetotona. Tperuii 3akoH HploToHa. 1 3 Henend
14 [Ipunuun otHocutensHocTH [anuies. 1 OKTSIOpst
15 | Cuiia TSKECTH M CHJIa BCEMUPHOI'O TSTOTEHHUSL. 1 4 nenens
16 | Bec. HeBecomocTs. 1 OKTAODA
17 | dedopmarmu u cuisl ynpyroctu. 3akoH ['yka. 1 1 Henens
18 | Cuubl Tpenus. Jlaboparopras paborta Nel «M3mepenne kodhdummenTa TpeHus CKOIbKESHUSD) 1 HOSIOpst
3axonsl coxpanenus 6 mexanuxe (8 4acos)

19 | Umnynbe. 3aKOH COXpaHEHUsI HMITYJIbCA. 1 2 Henensd
20 | Pemenue 3a1a4 Ha 3aKOH COXPAaHEHUS MMITYJIbCA. 1 HOSIOPS
21 | Mexanunyeckasi pab0Ta ¥ MOIIIHOCTb CHJIBL. 1 3 Henens
22 | Ku"eruueckas 3HEprust 1 HOAODS




23 | PaboTa cuibl TSHKECTH U YIIPYTOCTH. 1 4 Hepens
24 | lloTeHumanpHas 3HEPrusi. 3aKOH COXPAaHEHUs] SHEPTUU B MEXAHHUKE. 1 HOAOPS
25 | Jlaboparopnas pabota Ne2. «l/3ydeHune 3akoHa COXpaHEHUs MEXaHUYECKON SHEPTUI. 1 1 nenens
26 | KonrponpHas padora Ne2. «/luHamuika. 3aKOHBI COXPAHCHHSI B MEXaHUKE) 1 Inexalpst
OcHOBBI MOJIEKYJISIpHO-KMHETHUYECKOH TeopuH (10 yacoB)
OcHo8bl MONIEKYIAPHO-KUHemu4eckou meopuu (8 4acos)
27 OcuosHsble nonoxeHuss MKT. 1 2 Henmend
28 | BpoyHoBckoe aBukenne. CUibl B3aMMOEHCTBHS MOJIEKYIL. 1 piexadps
29 OcunoBHoe ypaBHeHne MKT 1 3 Henens
30 [Temneparypa. DHeprus TEMJIOBOrO JIBUKEHUS MOJIEKYIL. 1 nexaops
31 | YpaBHeHHE COCTOSIHUS UJICAJTLHOTO Ta3a 1 4 Hepens
32 | I'a30BbI€ 3aKOHBI 1 Inexalpst
33 | JlaboparopHas pabota Ne3 «DkcnepumeHTabHAs IPOBEpKa 3akoHa [ eii-Jlroccakay 1 2 Henens
34 | KonTtponbaas pabota Ne3 «OcuHoBsl MKT» 1 STHBapsI
Bsaumnvle npespawenus sxcuokocmeii u 2a3o8 (2 yaca)
35 | Hacpiennsiii nap. JlaBjieHne HaCBIIIEHHOTO Napa. 1 3 Henend
36 | BnaxsocTh Bo3ayxa 1 SIHBapsl
OcHOBBI TepMOJMHAMUKH (8 4acOB)
37 | BHyTpeHHssl SHEPTHUs. 1 4 Hepens
38 | PabGoTta B TepMOJMHAMUKE. 1 STHBAPSI
39 | KonnuecTBo TEIIOTHL. YpaBHEHHUE TEIUIOBOrO OajaHca. 1 5 Henenst
40 | Pemenue 3a/1a4 Ha ypaBHEHHE TEIUIOBOTO OanaHca 1 SIHBAPS
41 | IlepBblii 3aK0H TepMOAUHAMUKHU. BTOpOI1 3aKOH TepMOJUHAMUKU 1 1 Henens
deBpas
42 | Ipunmun aeiictBus u KIIJ[ TermoBeix ABUTATENEH. 1 2 "Henensd
(deBpas
43 | Pemenue 3a1a4 no TeMe «OCHOBBI TEPMOIMHAMUKI) 1 3 Henmens
(deBpas
44 KourtpomnbHas padora Ne 4 Ha TeMy «OCHOBBI TEPMOJMHAMUKI 1 4 nenens
(deBpas
OCHOBBI 2JIEKTpOAUHAMUKH (24 yaca)
Onexmpocmamuxka (10 uacos)
45 Bapsn. 3akoH COXpaHEHHs 3apsija. 1 1 Henenst Mmapta
46 | 3axon Kynomna. 1
47 | Dnekrpuyeckoe nosie. HanpsixeHHOCTh 1 2 Henensi MapTa




48 | Ilone Toueunoro 3apsiaa, chepsl. [IpuHIUI Cynepno3UITHH. 1
49 | IloTenmmanbHas 3Heprus 3apskeHHoro tena B Ol 1 3 Henens mapTa
50 | Ilorenuuman. Pa3HoCTh NOTEHIIMAIOB. 1
51 | CBs3b MEXy HANPSHKEHHOCTHIO M PA3HOCTHIO MOTEHIIMAJIOB. DKBUIIOTEHIIMAIbHbIE MOBEPXHOCTH | 1 4 Hexens Mapra
52 | Pemenue 3azay no teme «lloreHuuanbHast aHeprus. Pa3HOCTh IOTEHIIMATIOBY 1
53 | DnexrpoemkocTs. Kongencarop. 1 1 nenens
54 | DHeprus 3apsKEHHOTO KOHAEHCaTOpa 1 arpes
3axonvl nocmosinno2o moka (8 yacos)
55 Prexrpuueckuid Tok. Cuiia ToKa 1 2 "Henensd
56 | 3akon Oma st yuactka 1ienu. ConpoTuBIICeHHE 1 anpes
57 Pnexrpuueckue nenu. [locienoBareabHoe U napawuiebHOE COCTUHEHHE POBOJIHUKOB. 1 3 "Henens
58 |Pemenue 3a1a4y Ha 3aKkoH OMa U COEIMHEHNE TPOBOJHUKOB. 1 anpens
59 | PaGoTta 1 MOIIHOCTH MOCTOSIHHOTO TOKA. 1 4 nenens
60 | DJC. 3akon Oma 1Jis MOJTHOM LIETIH. 1 anpes
61 Ulaboparopnas pabora Ned. «M3mepenne D/]C 1 BHyTpEHHETO CONMMPOTUBICHUS HCTOYHHUKA TOKa». | 1 1 Henens Mas
62 | KonurponbHas paborta Ne 5. «3aKOHBI HOCTOSHHOTO TOKa». 1
Onexmpuueckuil MoK 6 paziudHulx cpedax (6 uacos
63 [DnexTpuueckas MpoBOJIUMOCTb Pa3IUYHBIX BenlecTB. [IpoBOIMMOCTS METAJLIOB. 1 2 "Hexens Mas
64 [3aBUCHMMOCTb CONPOTUBIIEHUS IPOBOIHUKA OT TEMIIEPATYPBHI. 1
65 [Tok B mOnynpoBOAHUKAX. 1 3 Henens mas
66 [DnekTpuuecKuil TOK B BaKyyMe. DJIEKTPOHHO-Ty4eBast TpyOKa. 1
67 [DnexTpu4ecKui TOK B HKUIKOCTSAX. 3aKOH IJIEKTPOJIU3A. 1 4 Hepxens mast
68 [Dnexrpuueckuil TOK B razax. HecamocTOSITEIbHBIN U CAMOCTOSITENIbHBIN pa3psiibl. 1




KaﬂeHHapHO-TeMaTI/I‘leCKOC INIAaHUPOBaHUE 11 kaacc.

HpI/I IMPOBECACHUMN naﬁopaTopnmx paﬁoT M 00bACHEHHUH HOBOT'O MaTepuajia uHCnmojab3yeTcs 060pyu03a}me HEHTPa Touka Pocta

Ne Tema Komunugecr | [ara IIpumeyanue
BO 4acoB
« Marunutnoe nosie» (5 4acoB)
L. BsaumoneiictBue TokoB. JJaboparopHast padora Nel. «HaGmtonenne 1eicTBUS MArHUTHOTO TIOJIS HA 1 1 Henens
TOK. CeHTs0ps
2. Bekrop MarHuTHOM MHAYKUMH. JIMHUM MarHUTHOW UHAYKUIWH 1
3. Cuna Ammepa 1 1 Henens
4. Cuia Jlopenna 1 CEHTSIOPsI
5. Pemenue 3anay no teme «MaruutHoe mosey. 1 3 Henend
CeHTsA0ps
«ONeKTpoMarHuTHasi THAyKLIus» (6 4acoB)
6. SIBneHue 3JIeKTPOMAarHuTHOM UHAYKIMU. MaruHuTHbIN ITOTOK. 1 3 Henend
3aKOH 3J1€KTPOMarHUTHOM MHYKIUU. CeHTAAOps
7. Hanpasnenne nnaykunonsoro toka. [Ipasuno Jlenua. 1 4 nenens
Camounnykuusi. UHIyKTUBHOCTb. 1 CEHTAOPA
JlaboparopHasi padota Ne2. «M3yueHue SIBICHUS HIEKTPOMATHUTHOW WHITYKITHI. 1 1 Henens
OKTAOpA
10. | DaekTpoMarHUTHOE MOJIE. 1
11. | KonrponsHas padora Nel. «MarautHoe noje. DIeKTPOMarHUTHAS HHIYKIIUS. 1 2 Henens
OKTAOpA
«IneKTpoMarHuTHbIe Konebanus» (9 yacoB)
12. | CBoOOAHbIE U BBIHYKJCHHBIC AJIEKTPOMArHUTHBIE KOJICOaHMsI. 1 2 Henens
OKTAOpA
13. | Konebarenbublil KOHTYD. [IpeBpaiiene sHeprun npu 3JeKTPOMArHUTHBIX KOJICOaHUSIX. 1 3 Henend
14. | IlepeMeHHBII 2NEKTPUUECKUHN TOK. 1 OKTAOpA
15. | AxtuBHOe conpoTHuBieHUE. J[eHCTBYIONIEE 3HAUEHUE CUJIbI TOKA U HANPSKEHUS 1 4 nenens
16. Konzgencarop B nenu nepeMeHHOro TOKa. 1 OKTSIOpst
17. | KaTymka MHAYKTUBHOCTH B L€ IEPEMEHHOIO TOKA 1 1 Henens
18. | Ilpou3BoacTBO, epeaya U UCIOIb30BAHUE IIEKTPUUECKOIN SHEPTUN 1 HOSIOPS
20. Pemenwne 3a1a4y mo Teme « ANEKTPOMArHUTHBIE KOJICOAHHMSD) 1 2 "Henensd




21. | Pemenue 3agau no teme «DIEKTPOMAarHUTHbIE KOJIEOaHUS 1 HOS0pst
«ONEeKTpOMarHuTHbIE BOJIHBD (2 yaca)
22. | DKcnepuMeHTAIbHOE 0OHAPYKEHUE IIEKTPOMATHUTHBIX BOJH. 1 3 Henens
23. | llpunuunsl paguocssasu. [lonstue o reneBuneHuu. Pa3sutue cpencTs cBs3u 1 Hos0pa
«l"eomeTpuueckast onTrkay (8 4acoB)
24. Cxopocts cBeta. [Ipunnun ['oliredc. 3akoH OTpa)KeHHUsI CBETA. 1 4 nenens
25. | 3akoH npenomiieHus cseta. [lonHoe oTpakeHue 1 HOSIOPS
26. Pemenue 3a1a4 Ha 3aKOHBI OTPAXKEHHUS U IPEJIOMJICHUS CBETA. 1 1 Henens
27. | JJabopaTopHas pabora Ne3 «/3mepeHne moka3aTesst MPEJIOMIICHUS CTEKIIa 1 nexaops
28. | Jlunssl. TlocTpoenue n300pakeHus B JTUH3AX. 1 2 "Henens
29. | ®opmysia TOHKOM JIMH3BL. Y BEJIMYEHUE JTUH3bI 1 nexaops
30. | JIabopatopnas padora Ne4 «OrmpenencHie ONTHIECKON CHIIBIN (JOKYCHOTO PACCTOSIHUS COOUpAIOIICi 1 3 Henens
JIMH3BD) nexaopst
31. | Pemenue 3agau o reMe «I'eomerpuueckast ONTHKa» 1
«BomHoBas onTrkay (7 4acoB)
32. | ducnepcusi cBeTa 1 4 nenens
33. | Uarepdepennus crera 1 nexaops
34. | dudpakuus ceera. JudpakiimonHas pemerka 1 2 "Henens
35. | Jlaboparopnas pabora No5 «M3mepeHue NTUHBI CBETOBOW BOJHED) 1 STHBapsI
36. | Pemenue 3amau no reme «BonmHoBas onTuka» 1 3 Henens
37. | Pewenue 3agau no reMe «BoaHoBast onTHKay 1 STHBaps
38. | KonrponpHas pabora mo reme «Onruka» 1 4 nenens
STHBApsI
«M3nyuenue u cekTpe» (3 yaca)
39. Bunel nznyuenuii. IcTouHuKM cBeTa. 1 4 nenens
STHBApsI
40 Bunpl ciektpoB. CrieKTpajibHBIN aHAIH3. 1 1 Henens
41. | JJabopaTtopHas pabora Ne6 «HabnrogeHne CIUTONTHOTO U JIMHEHYATOTO CIICKTPa» 1 (beBpas
KBanroBas ¢usuka (11 yacos)
42. | ®oroadpdext. Teopus hotorddexra. 1 2 Henens
(beBpas
43. | Pemenue 3ama4 o treme «D@oTorddexT» 1
44. | Pemenue 3anau o reme «Dortodrpdexr» 1 3 Henens




45. | Crpoenue aroma. OnbiTel Pezepdopra. 1 (deBpas
46. | Tlocrynatsl bopa. 1 4 nenens
47. | Pemenue 3amad no remMme «ATOMHasi (PU3HKa 1 (beBpas
48. | OTkpbITHE paAMOaKTUBHOCTH. Bubl u3nydyenuil. PaguoakTuBHble NpeBpalleHuUS. 1 1 Henens
49. | 3akoH paauoakTHUBHOrO pacnaza. Ilepuon nonypacnana 1 Mapra
50. | Crpoenue sigpa. SAnepHbie cuiibl. JHEPrusi CBA3M B SApE. 1 2 "Henens
51. | SAnepusie peakuuu. Jlenenue ypana. llennsie peakuun. 1 Mapra
52. | Pemienue 3a7a4 Ha 3aKOH paJJMOAKTUBHOIO paclajia u siAEpHbIE PEAKIIH. 1 3 Henend
MapTa
«ActpoHomusi» (3 yacoB)
53 Conneunas cuctema. 3aKOHbI JBUKEHUS IJIAHET 1 3 Henens
MapTa
54 CounHue 1 4 nenens
55 Mineynslii IyTh 1 Mapra
Paznen «O6o6maromiee mosroperue» (13 gacon)
56 KunemaTtnka maTepuanbHON TOUYKH. 1 1 Henens
57 JluHaMyKa MaTepUAILHOM TOYKHU. 1 atpeit
58 3aKOHBI COXPAHECHUS 1 2 "Henens
59 JlMHamMuKa nNepuoAM4eCcKOro IBUKEHHUS 1 atpesd
60 PenstuBucTCKad MEXaHUKA 1 3 Henmens
61 Craruka 1 arpens
62 MoJieKyIsIpHO-KMHETUYECKAsl TEOPUS MI€aIbHOTO rasa. 1 4 nenens
63 TepMoauHamMuka 1 arpens
64 KunkocTs 1 nap 1 1 Henmens
65 TBepaoe Tesno 1 Mas
66 MexaHu4ecKre U 3ByKOBBIC BOJIHBIL. 3aJjauMl B TETPan 1 2 "Henens
67 CuJibl 3JIEKTPOMAarHUTHOTO B3aMMOJICHCTBHS HEMOIBHXKHBIX 3aPSI0B. 1 mas
68 OHeprus 3JIEKTPOMATHUTHOI'O B3aUMOJEHCTBUS HEMOABUKHBIX 3aps10B. 1 3 Henend
Mas

Hrtoro 68 yacos




