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PABOUYAS TIPOTPAMMA
I[To ¢usuke
Crynienp o0yuenHus (kiacc) cpemanee ooiiee oopazoBanue 10-11 kmace
KonuuecTBo yacos 136 YpoBeHb 0a30BbIi

Yuurenb Tapacenko Hartanbsi AnekceeBHa

[Iporpamma pazpaboTaHa Ha OCHOBE aBTOPCKOM MpOTrpaMMBbl 10 (HU3UKe
MpeAMETHON JIMHUN YUeOHUKOB cepun «kiaccuueckuilt kypey» nis 10-11 kiaccos
oOmreoOpa3zoBarenbHbIX opranu3anuii (ba3zoBsiil u yriyOieHHbIN ypoBHHU). ABTOP
A.B. Ilatanuna MzpatensctBo M. «lIpocBemienue»: 2017.



PabGouass mporpamma mo ¢usuke, 10-11 xmaccel pa3paboTaHa Ha OCHOBE CICIYIOIIHUX
HOPMATHUBHBIX aKTOB U YU€OHO-METOANYECKHUX IOKYMEHTOB:
1. Ilpukaza MunucrepcrBa oOpazoBanust U Hayku Poccuiickoit @enepauuu ot 17 mas
2012 roma Ne 413 «O6 yrBepxkueHuun DenepalbHOTO TOCYAAPCTBEHHOTO
00pa30BaTEeILHOTO CTaHAPTa CPETHETO O0IIero 00pa3oBaHUs Y,
2. TlpumepHoil mporpammbl 1O (U3UKE, BKIIOYEHHOW B COJAEPXKATEIbHBIM pa3aes
MIPUMEPHOI OCHOBHOM 00pa30BaTeNbHON IPOrPaMMbl CPETHETO 00ILEro 00pa30BaHUs.
3. Paboueit nporpammbl.  ®dusuka. IlpegmerHas nuHUS y4eOHUKOB CepUU
«Knaccuueckuii kype». 10-11 xmaccel: yaeOHOe mocobue it o01ieo0pa3oBaTeIbHBIX
opranm3anuii: 6a3oBerii ypoBens/ A.B. lllatanmuna. - M. : IIpocsemenne, 2017.

1.Il1anupyeMblie pe3VabTaThl H3VUeHHsl QU3NKH

B pesynbraTe uzydyeHus kypca GU3MKA Ha YPOBHE CpPEIHETO 00IIero o0pa3oBaHusl BBITYCKHUK
Ha 6a30BOM ypOBHE HAYUUTCH:

. OOBSACHATP HAa MpUMEpax pojb ©U MecTo (U3MKU B (OPMUPOBAHUU
COBPEMEHHON HAY4YHOW KapTHHBI MHUpA, B PA3BUTUU COBPEMEHHOW TEXHUKH M
TEXHOJIOTH, B TPAKTUYECKON EATEIIbHOCTH JIFOJEH;

e JIEMOHCTPUPOBaTh Ha MpHUMEpax B3aUMOCBS3b MEXIYy GU3UKOW M JIpyruMu
€CTECTBEHHBIMU HayKaMU;

® yCTaHaBIMBATh B3aMMOCBS3b €CTECTBEHHOHAYUHBIX SIBIEHUH M MPUMEHSTH
OCHOBHbIE (PM3UYECKHE MOJEIH AJISl UX OMUCAHUS U OOBSICHEHMUS;

® UCMOJb30BaTh HH(OpMaNMIO (PU3NYECKOTO COACpNKAHMS TMPU  PELICHUH
yueOHBIX, TPAKTHUECKUX' MPOEKTHBIX M UCCIIEOBATEIbCKUX 3afad, UHTErPUpys
MH(}OPMALIHIO U3 PA3TUYHBIX HCTOYHUKOB U KPUTUYECKH €€ OLEHUBAs;

e pa3nauyaTh U yMETh HCIOJIb30BATh B YUeOHO-HCCIEA0BATEILCKON NEATEIbHOCTH
METO/Ibl HAyYHOTO TO3HaHUA (HaOI0IeHNE, ONMCaHue, U3MEPEHHE, SKCTIEPUMEHT
BBIJIBUKEHHUE THUIOTE3bl, MOJEIUPOBAHUE U T.A.) U (GOPMBI HAYYHOTO MO3HAHUS
(dakTpl, 3aKOHBI, TEOPHH), JEMOHCTPHPYS Ha MpPUMEpax HMX POJIb U MECTO B
Hay4YHOM IIO3HAHWH;

e BLIIOJHATH IMpSIMble W KOCBEHHbIE H3MepeHus (U3MYECKUX BEJIMYUH,
BbIOUpasT U3MEpUTENbHbIE MPUOOPHI € YY4ETOM HEOOXOJAUMON TOYHOCTHU
U3MEPEHU,

IUIAaHUPOBATh XOJ U3MEPEHUM, MOJydyaThb 3HAUYECHHE HM3MEPSEMOM BEIMYUHBI U
OIICHUBATh OTHOCUTEJIbHYIO IOTPELIHOCTD 110 33JaHHBIM (opMyIaMm;

® [POBOJUTH KCCIEAOBAHUS 3aBHCHUMOCTEH MeEXIy (PU3HMYEeCKUMH BEIUYHMHAMMU:
BBIIIOJIHATh M3MEPEHUsl, Ha OCHOBE MCCIEIOBAaHUSA OIpPEACNiATh 3HAYCHUs
napamMeTpoB, XapaKTEPU3YIOIIUX JAHHYIO 3aBUCHUMOCTb MEXIY BEJIMYMHAMHU, U
JIeNaTh BBIBOJ C YUETOM MOTPELIHOCTEN U3MEPEHUI;

®  WCIIOJIb30BATh JJIsi OMMCAHHUS XapakTepa MpOoTeKaHus (U3MYECKUX IPOILIECCOB
(u3nueckre BeIMUYMHBI U JEMOHCTPUPOBATH B3AaUMOCBSI3b MEXKAY HUMH;

®  JCMOJIb30BaTh JUIS ONHCAHUSA XapakTepa MPOTeKaHHs (U3NYECKUX MPOLECCOB
¢du3nyeckre 3aK0HbI C YUETOM I'paHMIl UX TPUMEHHUMOCTH;

e pemaTh KaueCTBEHHBIC 33/a4M (B TOM 4YMCJIE M MEXIPEIMETHOTO XapakTepa):
UCNOJB3Yysl MOJENH, (U3NYEeCKHe BEJIWYMHBI U  3aKOHbI, BBICTPAWBATh
JIOTMYECKHe LEMOYKH OOBSICHEHUs (IO0Ka3aTesIbCTBA) MPEJIOKEHHBIX B 3a/1ad4ax
MPOIECCOB (SIBIICHUH),

e pemarbh pacy€THBIE 337a4M C SBHO 3aJaHHOW (U3MYECKOH MOJENbI0: Ha
OCHOBE aHAJIM3a yCIOBHUS 337a4M BBIACIATH (PU3MUECKYIO MOJIeNb, HAXOIUTh
¢u3nyeckue BEIMYMHBI M 3aKOHbI, HEOOXOAMMBbIE M JOCTaTOYHble I €&
peLIeHNs, TPOBOAUTH PAaCUEThI U OLICHUBATH MOJyUYEHHBIN pE3ybTaT.

® VYYUTHIBATH TPAHUIBl MNPUMEHUMOCTH U3YYEHHBIX (U3HYECKUX Moese



MU pelIeHUH (PU3NIECKUX U MEKITPEIMETHBIX 337124,

UCIOJNB30BaTh HMH(OPMAIMI0 W NPUMEHITh 3HAHHUA O NPUHIHUIAX PaOOTHI
U OCHOBHBIX  XapaKTEpUCTHMKAaX M3YYEHHBIX MAalIUH, HPUOOPOB M APYrux
TEXHUYECKUX  YCTPOMCTB JUIsL ~ pelleHus  IPaKTUYECKHX, y4eOHO-
HCCIIEI0BATENICKUX U NMPOEKTHBIX 3a4a4;

UCIIOJIb30BaTh 3HaHUS O (PU3NYECKMX OOBEKTaX M MpOIeccax B IMOBCETHEBHOM
KHU3HU JUIg obOecrieueHust OE€30MacHOCTH TpH OOpameHud ¢ npudopamMu U
TEXHUYECKUMHU YCTPOICTBAMHU, Ul COXPAaHEHUS 3/10pPOBbsl U COOJIIOJICHUS HOPM
JKOJIOTHYECKOI'O MOBEACHUS B OKPYXKAIOLIEH cpeie, I NPUHATHS PELICHUN B
IIOBCEIHEBHOM KU3HH.

BrimyckHUK Ha 6a30BOM YPOBHE MOIYYUT BO3MOKHOCTh HAYUUTHCS:

MIOHUMATh U OOBSCHSTH LEIOCTHOCTh (PU3NYECKON TEOPUH, ONIPENEISATh IPAHULIBI
e€ MPUMEHUMOCTH U MECTO B PSIIy IpYruX GU3NUYECKUX TEOPUIL;

BJIANETh  NpUEMAaMHM  IOCTPOCHHUS  TEOPETHUYECKUX  JOKAa3aTelabCTB, A
TaK)K€ IMPOTHO3UPOBAHUS OCOOCHHOCTEH MpOTEeKaHUs (U3NYECKUX SIBICHUNH U
MIPOIIECCOB HA OCHOBE IMOJIYYEHHBIX TEOPETHICCKHUX BBIBOJIOB M JIOKA3aTEIIbCTB;
XapakTepu3oBaTb CUCTEMHYIO CBA3b MCKIAY OCHOBOIIOJIArarOIIMMH HAYYHBIMU
MOHATHSAMHE: TIPOCTPAHCTBO, BpeMs, MaTepus (BEIIECTBO, MOJIE), IBUKCHHUE, CHJIA,
SHEPTHS;

BbBIABUT'ATh THUIIOTE3bI HAa OCHOBE 3HAHUS OCHOBOIIOJIATarOIINX q)HSI/I‘IeCKI/IX
3aKOHOMEPHOCTEHN U 3aKOHOB;

CaMOCTOATCIIbHO IIJIAHUPOBATh U ITPOBOANUTH (1)I/13I/I‘-IeCKI/Ie 3KCHepI/IMeHTI)I;
XapaKTepu30BaTh TJ0OalbHbIE MPOOJIEMBI CTOSAIIME TEepel] YeI0BEYECTBOM
(?HEpreTUYecKue, ChIPhEBBIE, YKOJOTHUECKHUE), U POIb (DU3UKU B PEIICHUH 3THUX
npooieM;

pemarthb MIPaKTUKO-OPHUEHTUPOBAHHbIE KayeCTBEHHbIE U pacueTHbIE
(dbu3mdeckue 3agadud ¢ BBHIOOPOM (PU3MUECKOW MOJICTH, HCIOJIB3YS HECKOJIbKO
(bM3UYECKUX 3aKOHOB WM  (OPMYJI, CBS3BIBAIOIIMX HM3BECTHHIC (DU3MYECKHE
BEJIMUMHBI, B KOHTEKCTE MEKIIPEAMETHBIX CBSI3€H;

OOBSACHATH TNPUHIUINBI pabOThl W  XapAaKTEPUCTHKU HM3YYCHHBIX MAaIIWH,
npuOOPOB U TEXHUUECKUX YCTPOUCTB;

OOBSCHATH YCIIOBUSA NpPUMEHEHHUs (QU3UYECKHX MOJeNeld Mpu  PEelIeHUH
(bu3nueckux 3a7ad, HaXOIUTh AJEKBATHYIO MPEJIOKEHHON 3amaue (pu3nueckyro
MOJIeTb, pa3peliaTs npoljaeMy Kak Ha OCHOBE MMEIOLIUXCSA 3HAHUU, TaKk U MpU
MOMOIIY METOJOB OIICHKH.

JInuHoCcTHBIE, MeTanpeAMeTHbIe, TpeIMeTHbIE Pe3y/bTaThl 0CBOEHHS Kypca (pU3NKH,
JIMYHOCTHBIE PE3YNbTAThI:

YMEHUE YIPaBJIATh CBOEH [103HABATEIbHOM NEATEIbHOCTHIO;

TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHUIO, B TOM YHCiIe caM0ooOpa30BaHUIO, Ha
NPOTSDKEHUH BCEH JKU3HU; CO3HATENbHOE OTHOIIEHUE K HEITPEPBIBHOMY
00pa30BaHUIO KaK YCIOBUIO YCIEUTHONW MpoQecCHOHaIbHOM U 00111eCTBEHHO N
JESITENIBHOCTH;

YMEHHE COTPYIHUYATH CO B3POCIBIMM , CBEPCTHUKAMH, JETHBMH MJIAJIIETO
BO3pacTa B 00pa30BaTeNbHOM, yueOHO-HUCCIIe0BATENbCKOM, MPOEKTHOM U IPYTUX
BUJAX JIESATEIbHOCTH;

copMHpPOBaTh MUPOBO33PEHUS], COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH; OCO3HAHNE 3HAUMMOCTHU HAYKH, BIIaJIEHUE 1I0CTOBEPHOM
uHpopMalueit 0 IepeoBbIX JOCTHKEHUAX U OTKPBITHIX MUPOBOH 1
OTEYEeCTBEHHON HAayKH; 3aMHTEPECOBAHHOCTh B HAYUYHBIX 3HAHHUIX 00 yCTpoiicTBe
MUpPa U 00IIECTBA; TOTOBHOCTh K HAYYHO- TEXHUYECKOMY TBOPYECTBY;

YYBCTBO I'OPJIOCTHU 32 POCCUHCKYIO (PU3NYECKYIO HAYKY, TYMaHHU3M;



® [0JIOKUTEIBHOE OTHOLICHUE K TPYAY, LEeIeYCTPEMIIEHHOCTD;

® DKOJIOTHYECKas KyJIbTypa, OepexHOe OTHOLICHHE K POJIHOM 3eMIIe, TPUPOIHBIM
6orarctBam Poccuu u Mupa, HOHUMaHHE OTBETCTBEHHOCTH 32 COCTOSHHE
IIPUPOJHBIX PECYPCOB U Pa3yMHOE NPUPOIOII0JIb30BAHHUE.

MertanpeaMeTHble pe3yJabTaThl:
1) ocBoeHHE pEryISATUBHBIX YHHBEPCAIBHBIX YUCOHBIX JCHCTBHIA:
®  CaMOCTOSATEIbHO ONPEIEIATh 1€JIH, CTABUTH U (POPMYJINPOBATH COOCTBEHHbIE
3a7auu B 00pa30BaTEIbHOM NEATEIFHOCTH U KU3HEHHBIX CUTYAINIX;
® OLIEHUBATh PECYPCHI, B TOM YHCIIE BPEMsSI U Jpyrue HemaTepuaibHbIE PECYPCHI,
HE0OXO0IMMBIE JUIsl TOCTHKEHUS IOCTAaBICHHON paHee 1IeNu;
®  COIOCTAaBJIATh UMEIOIINECS BOZMOKHOCTH U HEOOXOAUMBIE JIJIs IOCTHKEHUS LIENH
pecypcesl;
®  ONpENensaTh HECKOJIBKO IMyTEH JOCTUKEHUS MTOCTABICHHOMN LENH;
® 33/1aBaTh MapaMeTPhl U KPUTEPUH, 10 KOTOPHIM MOYKHO OIPENENSITh, YTO 1IEJIb
JOCTUTHYTA;
®  CONOCTAaBIIATH NOJYYEHHBIN PE3yNbTaT JESITEILHOCTH C IOCTABIEHHON paHee
LETIBIO;
® 0CO3HaBaTh MOCJEACTBUS JOCTUKEHHUS TIOCTABICHHOM 1IeNTU B JI€ATEIBHOCTH,
cOOCTBEHHOM KU3HU U JKU3HU OKPYKAIOIINX JIIO/IEH;
2) OCBOCHHE TIO3HABATEIBbHBIX YHHBEPCAIbHBIX yYCOHBIX ICHCTBHIA:
® KPUTUYECKH OLIEHHWBATh U MHTEPIPETUPOBATH HH(POPMAIUIO C Pa3HBIX MO3UIINN;
® pacrno3HaBaTh U (PUKCHUPOBATH MPOTHUBOPEUUS B MHPOPMALIMOHHBIX HCTOUYHUKAX;
® JCIOJIb30BaTh PA3JIMYHBIE MOJCIBHO-CXEMaTUYECKUE CPENCTBA IS
MIPE/ICTaBJICHHS BBISBICHHBIX B MHPOPMAIIMOHHBIX HCTOYHUKAX MPOTUBOPEUNIL;
®  OCYUIECTBJIATH Pa3BEpHYTHIM MH(POPMAIMOHHBINA MOUCK U CTABUTh HA €T0 OCHOBE
HOBBIE 33]1a4H;
® JCKaTh U HaXOJUTh 00OOIIEHHBIC CTIOCOOBI PEIICHMS 3a/1aY;
® [PUBOJUTH KPUTHUECKHUE aPTYMEHTHI, KaK B OTHOILIEHUH COOCTBEHHOTO
CYXKJIE€HUS, TaK U B OTHOLIEHUU JIEUCTBUH U CYXKJACHUMN APYroro 4YelIOBeKa;
® aHaJIM3UPOBATH U MpPeoOpa3zoBaTh MPOOIEMHO-IPOTUBOPEUUBBIE CUTYALIUU;
® BBIXOJUTH 32 paMKH Y4€OHOTO MpeIMeTa U OCYIIECTBIISTh LieJIeHANPaBICHHbBIN
MOMCK BO3MOKHOCTH HIMPOKOTO MEPEHOCa CPECTB U CIOCOOOB ACHCTBUS,
® BBICTPAMBATh UHIUBUAYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO, YUUTHIBAS
OTPaHUYEHUS CO CTOPOHBI IPYTHX YUACTHUKOB U PECYPCHBIE OrPAHUYECHHS;
® 3aHUMAaTh pa3Hble MO3UILIMH B IO3HABATEIBHOMN JAESITEIbHOCTH;
3) o0CBOeHHE KOMMYHHMKATHBHBIX YHHBEPCAIbHBIX YYCOHBIX ICHCTBHIA:
® OCYIIECTBIIATH JACJIOBYI0O KOMMYHUKAIIUIO KAK CO CBEPCTHUKAMHU, TAK U CO
B3POCIIBIMH;
® [P OCYILIECTBJICHUU IPYNIOBON PabOTHI OBITh KaK PYKOBOAUTEJIEM, TaK U
YJIEHOM IIPOEKTHOM KOMaH/Ibl B Pa3HbIX POJIAX (F€HEPaTOPOM UIEH, KPUTUKOM,
VCIIOJIHUTEIIEM, IIPE3EHTYIOIUM U T. 11.);
e pa3BEPHYTO, JJOTUYHO U TOYHO U3JIaraTh CBOIO TOUKY 3PEHHS C HCIIOJIb30BAHUEM
a/ICKBaTHBIX (YCTHBIX, MUCbMEHHBIX) SI3BIKOBBIX CPEJICTB;
e pacrno3HaBaTh KOH(PJIMKTHOTEHHBIE CUTYallUU U MPEAOTBpaIIaTh KOHMIUKTHI 0
UX aKTUBHOH (hasbl;
®  COIJIACOBBIBATh MO3UIMH WICHOB KOMaH/bI B Ipoliecce paboThl Hajl 0OLIMM
MPOIYKTOM/pelIeHUEM;
® MPEACTaBIATH MYOIUYHO PE3YAbTAThl MHANBUAYAIBHON U TPYITIOBON
NESITENIHOCTH, KaK Mepes 3HAKOMOM, Tak U Iepe]l HE3HAKOMOM ayIMTOpUeE;
e [010MpaTh NApTHEPOB IS IETOBOM KOMMYHUKAIIUHU, UCXOAS U3 COOOpakeHH



pe3ynbTaTUBHOCTU B3aUMOJICUCTBUS, a HE JIMYHBIX CUMITATUH;

BOCIIPHHUMATh KPUTHYECKHE 3aMEUaHUs KaK pecypc COOCTBEHHOTO Pa3BUTHS;
TOYHO ¥ EMKO (POPMYITUPOBATH KaK KPUTHUECKUE, TAK U 0JI00pUTEITbHBIE
3aMeYaHus B aJpec ApYrux JroJiei 1 00pa3oBaTelibHOM KOMMYHUKALIUK, U30erast
IIPU 3TOM JIMYHOCTHBIX OLIEHOYHBIX CYXICHHUMH.

[IpeameTHBIE pE3yNbTATHI:

copMHUpPOBATh MPECTABICHUS O 3aKOHOMEPHOU CBS3H U TI03HABAEMOCTH
SIBJICHUN TIPUPO/Ibl, 00 0OBEKTUBHOCTH HAyYHOTO 3HAHUS, O POJIM U MECTE (PU3UKU
B COBPEMEHHOW HAayYHOW KapTHHE MHpa; TOHUMaHUe PO (PU3UKH B
(dhopMupoBaHUM KPYro30opa M (PyHKIHOHAIEHOW TPAMOTHOCTH YEJIOBEKa IS
pelIeHNs MPaKTUYECKUX 3ajay;

BJIaJICHUE OCHOBOMOJIATaAIOIUMHU (DPU3UUECKUMHU MOHIATUSIMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMHM U TEOPHUSIMH, YBEPEHHOE M0JIb30BaHNE (PU3NUECKON TEPMUHOJIOTHEN U
CHMBOJIHKOM;

c(hOpMUPOBAHHOCTh TPEACTABICHUHN O (PU3NIECKOI CYITHOCTH SIBICHUMN
MIPUPO/IbI, BUIAX MATEPUH, IBUKEHUH KaK CTIOcO0e CYIIECTBOBAHUS MaTepuH;
YCBOEHHE OCHOBHBIX U MEXaHUKH, aTOMHO-MOJIEKYJIIPHOTO YUYEHUS O
CTPOEHUH BEILECTBA, DJIEMEHTOB IEKTPOAUHAMUKHA KBAaHTOBOH (U3UKH;
OBJIaJIEHUE MOHATUITHBIM aNlapaToM U CUMBOJIMYECKUM SI3bIKOM (PU3UKH;
BJIaJICHHE OCHOBHBIMH METOJAMU HAyYHOTO MO3HAHUS, UCTIOJIb3YEMbIMU B
¢duzuke: HaOIIOACHNE, OIMCAHNE, U3MEPEHHE, IKCTIEPUMEHT; Bia/IeHUE YMEHUSIMU
o0pabaThIBaTh pe3ysibTaThl U3MEPEHUHN, 0OHAPYKUBATH 3aBUCUMOCTh MEXTY
(GU3NYeCKUMHU BEIMYMHAMU; OOBSACHATH MOJy4EHHbIE PE3YJIbTAThl U J1eJ1aTh
BBIBOJI;

BJIaZICHUE YMECHHUAMM BBIIBUTATH TMIIOTE3bI HA OCHOBE 3HAHMS
OCHOBOIIOJIATAIOUINX (PU3NYECKUX 3aKOHOMEPHOCTEH U 3aKOHOB, IPOBEPATH MX
9KCIEPUMEHTAIBHBIMU CPEACTBAMHU, GOPMYIUPYS LI€Tb UCCIIEIOBAHNUS; BIaJCHUE
YMEHUSIMHU ONMCHIBATh U OOBACHATH CAMOCTOSITENBHO MPOBEAEHHBIE
JKCIEPUMEHTHI, AHATM3UPOBATh PE3YIbTATHI IOJyYEHHOU U3 DKCIIEPUMEHTOB
UH(pOpMaLUK, OIPEAETATh JOCTOBEPHOCTD MOJYYEHHOTO PEe3yNbTaTa;

YMEHUE pelaTh NpocThlie GU3NYECKUe 3a1a4H;

c(OPMHUPOBAHHOCTb YMEHUSI IPUMEHSATH M1OJIy4YEHHbIE 3HAHUS JJI51 00bACHEHMS
YCIOBMH NpOTEeKaHUs GU3NYECKUX ABJICHUM B IPUPOAE M VI HPUHATHS
IIPAKTUYECKUX PELICHUH B IOBCEAHEBHON KU3HU;

HOHUMaHHe (U3NYECKUX OCHOB M IPUHIUIIOB ACHCTBUS MAIIMH U MEXaHU3MOB,
CPEACTB NEPEABHKEHUS U CBSA3U, OBITOBBIX TPUOOPOB, IPOMBIIIJICHHBIX
TEXHOJIOTMYECKHUX MPOLECCOB, BIMSAHUSA UX Ha OKPYXKAIOIIYIO CPENly; OCO3HAHUE
BO3MOJKHBIX IPUYMH TEXHOTEHHBIX M 3KOJIOTMYECKUX KaTacTpod;
c(OPMHUPOBAHHOCTb COOCTBEHHON MO3ULIMH 110 OTHOIIEHHUIO K (PU3UUECKOI
UH(pOpMaLUK, 0JIy4aeMOH U3 pa3HbIX HCTOYHHUKOB.

2. CojaepxaHue y4eOHOro npeamera «puznka»

[IpenycmoTpeHHast mporpaMMoi pe3epBHOE BPEMsI B KOJIMYECTBE 7 4acOB, PACIPEEIICHO Ha
0TpabOTKY HABBIKOB pellIeHus 3a1au 1o TeMaM «Mexanuka» — 1 gac, «MonekynspHas

¢u3uka 1 TepMoauHaMHKa» -1 yac, «OCHOBBI AJIEKTPOJMHAMUKU»-2 yac U Ha 00001IeHne 1
MIOBTOPEHUE NPOUIEHHOT0 MaTepuaia 3a Kypc 10 k-3 gaca.

Tabauna-ceTka pacnpeaeaeHust 4acoB MO roaM o0y4eHMs .

Pazgensl, Tembl

KommaecTBo yacoB

ABTOpCKast

| Pabouast mporpamma




/o mporpaMma 10 ka1. 11 k1.

1 ®u3KKa U ECTECTBEHHO - HAYYHBIA METOJI IIO3HAHHUS 1 1
TIPUPOJIHI .

2 | Mexanuka 27 28
Kunemartuka 6 6
3akoubl tuHaMuKu HeroToHa 4 4
Cwitel B MEXaHUKE 5 5
3aKOH COXpaHEHHUs] UMITYJIbCa 3 3
3aKOH COXpaHEHMsI MEXaHUYECKON SHEPIUU 4 3)

Cratuka. 3 3
OCHOBBI THJIPOMEXAHUKH 2 2

3 | MosekyasipHasi pu3MKa U TEPMOAMHAMHKA 17 18
OCHOBBI MOJIEKYJISIPHO KHHETUYECKOU TeOpUH (MKT) 3 3
YpaBHEHHE COCTOSIHUSL WJICATTBHOTO Ta3a. 4 4
B3anMHbIe IpeBpalieHus KUAKOCTH U rasa. 1 1
Kunkocrn. 1 1
TBEpapie Tena 1 1
OCHOBBI TEPMOTMHAMUKH 7 8

4 | OCHOBBI YJIEKTPOAHHAMHKH. 16 18
DIeKTpOCTaTHKA 6 6
3aKOHBI TIOCTOSITHHOTO TOKA. 6 8
DIIEKTPUYECKHUM TOK B PA3IMYHBIX Cpeaax. 4 4

5 | [loBTopenue (Pe3epn) 7 3

6 OcHOBBI IJTCKTPOAUHAMMUKHU (npogosxeHue). 9 9
MaruauTtHoe noJe. 5 5
DJIeKTpOMAarHuTHas WHYKITHS. 4 4

7 | KosieOaHUs M BOJIHBI. 16 16
MexaHnyeckue KoJieOaHus 3 3
DIEeKTpOMarHUTHBIE KOJICOaHUsI. 6 6
MexaHu4YecKUe BOJIHBI. 3 3
DIIEeKTPOMAarHUTHBIE BOJIHBI. 4 4

8 | Onruka. 13 13
CBeToBbIE BOJIHBI. 11 11
I'eomeTrpuueckas U BOJIHOBAs ONTHKA.

W3nyueHue v CieKTpsl 2 2

9 | OcHOBBI CHIENHAJILHOI TEOPHH 3 3
OTHOCUTCJIBHOCTU.

10 | KBanroBasi pusuka 17 17
CBeTOBBIE KBAHTHI. 5 5
ATOoMHas pu3uKa 3 3
®du3nKa aTOMHOTO siApa 7 7
DJIEMEHTapHbIE YaCTUIIbI 2 2

11 | Ctpoenne BceaeHHOI 5 5

12 | IMoBTOpeHME +pe3epB 12 5
Hroro 136 68 68

Knacc Kon-Bo
JLp. K.p.
10 9 5




11 | 10 | 5

®u3nKa U eCTeCTBEHHO - HAYYHbIN MeTO0/1 NoO3HaHus npupoas! (1 4.)

®dwusuka - pyHaaMeHTalbHas HayKa o mpupojae. HayuHsiii MeTo ] o3HAHHUS.

Mertoap! uccienoBanus GU3NIECKUX ABICHUA. MoaennpoBanue GU3NIECKUX SIBICHUHA U
nporeccoB. Hayunsie ¢axTel 1 runote3sl. @U3nyecKkre 3aKOHbI U TPAHULBI UX TPUMEHHUMOCTH.
®u3nyecKue TEOpUU U NPUHIUI cOOTBETCTBUs. Pusnyeckue BenmunHsbl. [lorpemuocru
M3MepeHui pu3ndecKkux BenduH. Posib 1 MecTo pu3uKu B OPMHUPOBAHUN COBPEMEHHOU
Hay4YHOU KapTHHBI MHUpPA, B IPAKTHYECKOU NEATEIbHOCTH JitoAek. PU3uKa U KynbTypa.

Mexanuka (28 u.)

I'paHuIIBI TPUMEHNMOCTH KIIACCUYECKON MEXaHUKH. [IpocTpaHCTBO M BpeMmsl.
OTHOCHUTENBHOCTh MEXaHUYECKOT0 BMKeHUsA. Cuctembl oTcuéra. CKalipHble U BEKTOPHBIE
¢uznueckue BennuuHbl. Tpaekropus. [1yts. [lepememenne. CkopocTb. Y ckopeHue.
PaBHOMEpPHOE U paBHOYCKOPEHHOE MPSMOJIMHEHOE ABUKEHUE. PaBHOMEpHOE ABUKEHUE IO
OKPYXHOCTH.

BsaumoneiictBue ten. SBnenue nnepuun. Cuna. Macca. HepranbHble CUCTEMBI OTCUETA.
3akoHbl quHaMUKN HproToHa. Criia TsKecTH, Bec, HeBeCOMOCTb. CHITBI YIIPYTrOCTH, CHITBI
TpPEeHHUs. 3aKOHBI: BCEMUPHOTO TATOTeHHS, [ 'yKa, TpeHus. Mcnomp3oBaHne 3aKOHOB MEXaHUKH
U1 OOBSICHEHUS JBUKEHUSI HEOECHBIX TE€ M JUIS Pa3BUTHS KOCMUYECKUX UCCIIEJOBaHUI.

NMnynbc MaTepralbHOM TOYKM U CUCTEMBI. IMIyIbC CHiIbl. 3aKOH COXpaHEHUsT MUMITYJIbCA.
Mexanundeckass pabora. MomHoOCT. MexaHndeckast 3Heprusi MaTepuaibHOU TOUKU U
CUCTEMBbI. 3aKOH COXpaHEHUs MeXaHW4yeckoi sHepruu. PaboTa cuimbl TSHKECTU U CHIIBI
YIPYTOCTH.

PaBHOBEeCHE MaTepHalIbHOM TOUKHU U TBEPJIOTO Tejla. MOMEHT CUJIbI. Y CIIOBHSI PAaBHOBECHS.
PaBnoBecue xxuakocTu v raza. Jlabnenue. JIBmkeHne )KUIKOCTH.

JlaGopaTtopHbie padoThbI:

N3ydeHnue nBuKeHHs TeJa 10 OKPY>KHOCTH.

N3mepenue XECTKOCTH MPYKUHBI.

N3mepenue koapduiiienTa TpeHUs CKOIbKEHUS.

N3ydeHnne 3akoHa cOXpaHEHHsI MEXaHUYECKON SHEPTHUHU.
N3ydenue paBHOBeCHs Teja MO/ IEHCTBUEM HECKOJIbKUX CHJL.

aogrwnPE

IIpuMepHBIE TEMbI MPOEKTOB:

1. HccnemoBaHue 3aBUCUMOCTHU YIPYTOCTH MPYKUH OT MX JJTUHBI U TOJIIHUHBI IPOBOJIOKH,
13 KOTOPOI OHU MU3rOTOBJICHBI.

2. Omnpenenenue K03PPHUIHEHTOB TPEHUS MOKOS U CKOIBKEHUS IS PA3ITUYHBIX
TIOBEPXHOCTEM.

3. 3. K. lnonkosckuit. Unen [{uonkoBckoro (1o ero pabotam) u ux peaibHOe
BOIUIOIICHHUE.

4. CosznmaHue MOJENH JOAKH, IBIXKYIIEHCS 3a CUET peaKTUBHOW CHITBI.

HccnenoBanue ycnoBui paBHOBECHS TJIaBAIOIIETO TeJA.

o

MoutexkyasipHasi pu3uka u repmoaunamuka (18 4.)
MonekynspHo-KnHeTHYecKas Teopus ( M K T) CTPOCHUS BELIECTBA U €€ IKCIIEPUMEHTAIbHBIE
noka3zarenbcTBa. TernoBoe paBHOBecHe. AOCOIOTHAsA TeMIepaTypa Kak Mepa cpeHei
KMHETUYECKOM SHEPIUU TEIUIOBOTO IBWKEHUS YacTHll BellecTBa. Mozienb HaeaqbHOTO rasa.
JlaBneHue ra3za. YpaBHEHUE COCTOSIHUSL MJICAIBHOIO ra3a. YpaBHeHHEe MeHzeneeBa-
Knaneiipona. ['a30Bble 3aKOHBI.



ArperatHble COCTOSIHUS BelllecTBA. B3anMHbIe peBpallleHns KUAKOCTU U rasa.
BiaxxHoCTh BO3tyxa. Mogenb cTpoeHust KUAKOCTeW. II0BEpXHOCTHOE HaTsSKEHUE.
Kpucrannuueckue u amopHbIe Tena.

Buytpennss sHeprus. PaboTa u Temonepeaaya Kak criocoObl U3MEHEHUsI BHYTPEHHEH
SHEepruu. YpaBHEHUE TEIUIOBOTroO OanaHca. [lepBhiil 3akoH TepMouHaMuKu. HeoOpatumMocTh
TeroBbIX npoueccoB. [Ipunuuns nerictBus u KII/[ TemioBsIX MaluH.

JlabopaTopHble padoThI

1. H3mepenue TemmepaTypbl )KUAKOCTHBIMU U IU(PPOBBIMU TEPMOMETPAMH.
2. DKcreprMeHTallbHas poBepka 3akoHa el - Jltoccaka (m3mepenue
TEPMOJMHAMUYECKUX IMTAPaMETPOB Ta3a).

IIpumepHbIe TeMbI IPOEKTOB:

1. DkcnepuMeHTabHOE TTOATBEPKICHUE Ta30BBIX 3aKOHOB (CXEMBI OIBITOB,
MIPEI0KEHHBIE BaMH).

2. MopaenmupoBaHHe W U3TOTOBJICHHE Ta30BOT0 TEPMOMETPA, OCHOBAHHOTO Ha

1300apHOM HJIM U30XOPHOM TIpoliecce.

HccnenoBanue ycioBuid pocTa KpUCTAILIOB.

4. TlpoexTupoBaHWE U MOJICTUPOBAHUE TETUIOBOTO JIBUTATEIS.

w

OCHOBBI JIEKTPOAMHAMHUKH (274)

DIIEKTPUYECKHE 3aps/ibl. 3aKOH COXPAHEHHUs AJIEKTPUUYECKOTo 3apsaa. 3akoH Kymnona.

DnekTpuyeckoe noJie. Hanpsok€HHOCTh M MOTEHIUAN AJIEKTPOCTATHYECKOTO 1o, JInnun
HaNpsHKEHHOCTH M SKBUMOTEHIMATIBHBIEC MOBEPXHOCTH. [[puHIMN cynepno3uiiuu noJieu.
[IpoBOMHUKH U TUAJIEKTPHUKHU B JIEKTPUUYECKOM TI0JIE. DIEKTPpoEMKOCTh. KoHmeHcaTop.

[Toctostnubii anekTpuyeckuit Tok. Cuna Toka. ConpotuBienue. [locinenosarensHoe u
NapajjieIbHOE COCIMHEHUE TPOBOAHUKOB. 3akoH Jlkoyins - JleHna. DneKkTpoABUKYyIIask CUiia.
3akon Oma Jyis TOJTHOM 1enu. DJIEKTPUUYECKUH TOK B TPOBOJHUKAX, AJIEKTPOJIUTAX,
MOJIYIPOBOAHUKAX, ra3ax U BakyyMe. CBepXIpOBOJUMOCTb.

MaruuTHO€ 1oJsie. BeKTOp MHAYKIIMM MarHUTHOTO 10Jis. [[eicTBMEe MarHWTHOTO MOJIsS Ha
MPOBOJIHUK C TOKOM U JIBHKYIIYIOCS 3apsbkeHHyr0 4dactuily. Cuna Amnepa u cuna Jlopenna.
MarsuTHbIE€ CBOMCTBA BEIIECTBA.

SIBneHue AneKTpOMarHuTHOM MHAYKUMHU. MarauThbiid notok. IlpaBuno Jlenna. 3akon
3JIEKTPOMAarHUTHOM MHAYKIUU. SIBlIeHHE cCaMOMHAYKUMU. HyKTUBHOCTb. DJIEKTPOMAarHUTHOE
rnoJie. DHEPrusi AIEKTPOMArHUTHOTO MOJIA.

JlaGopaTopHblie padoThbI:

ITocnenoBarenpHOE U NapaUIEIBLHOE COEINHEHUS IPOBOIHUKOB.
N3mepenne 3/1C ucToyHMKa TOKA.

W3mepenue cuiibl B3aUMOICHCTBUS MarHUTA U KaTyIIKU C TOKOM.
HccnenoBanue sBiIeHNS 2JIE€KTPOMAarHUTHOM MHIYKIIMH.

el N

IIpuMepHBIE€ TEMBI IPOEKTOB:

1. H3roroBiieHHe MUJIMHAPHUYICCKOT'O KOHACHCATOPA. HccnegoBanue 3aBUCUMOCTH €r0
BHGKTpOéMKOCTI/I OT TCOMCTPHUYCCKUX MMAPAMCTPOB U OT HAJIINYHNA JUBJICKTPUKA MCKIY
IJ1aCTHHaMH. OHpC,[[CJ'ICHI/IC SJICKTPOCMKOCTH KOHACHCATOpPA OT 3aBUCUMOCTHU Q(U)



N

DKcnepuMeHTalbHas poBepka 3akoHa Oma J1j1st IOJIHOM 1enH.

Coznianue 3KCrepuMEeHTaIbHOM YCTAaHOBKH JIJIs1 MCCIIEI0BAHUS TEIUIOBBIX IEHCTBUN TOKA.
4. OOGocHOBaHME O0IEro 3aKOHa COXPAHEHUsI YHEPTUU Ha OCHOBE MCCIIEIOBAHUI TEIUIOBBIX
JNIEUCTBUI TOKA.

DKCIEpUMEHTAIBHOE MCCIIEA0BAaHNUE CBOWCTB MOJIYIIPOBOIHUKOBOTO IMO/A.

6. MonenupoBaHue YCTAHOBKH JUTSl TOKPBITHS U3CTUI pa3InaHON (OPMBI CIIOEM IPYTOTo
MeTajuia.

w

o

Kone6anus n BostHb. 16 4.

Mexanndeckue kosiebanus. ['apmonndeckue kojebanus. CBOOOIHBIC, 3aTyXarollxe,
BBIHYX/ICHHbIE KosieOaHus. [IpeBpaiiienns sHeprun npu Kosiedanusx. Pezonanc.

OnexTpoMarHuTHbIe Kosiebanus. KoneOaTtenbHblit KOHTYp. [lepeMeHHbIH 2neKkTpruuecKkuii
TOK. Pe3onanc B anekTpuueckoi nenu. KopoTkoe 3aMbIkaHue.

Mexannueckue BosHbI. [IposiosibHbIE U ToTIepeyHble BOJIHBI. CKOPOCTh U JJIMHA BOJIHBI.
WnTtepdepenus u nudpaxuus. SHeprus BOJIHbI. 3BYKOBBIE BOJIHBI.

DneKTpoMarHuTHbIE BOJIHBL. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH. Jlnana3oHbl
AIIEKTPOMArHUTHBIX U3YYEHUN U UX MPAKTUYECKOE TPUMEHEHHUE.

JlaGoparopHas padora:
1. Omnpenenenune ycKopeHUst CBOOOTHOTO MaACHHS MPU TMTOMOIIA MAasTHUKA.

Onruka. 13 4.
I'eomerpuueckas ontuka. CKOPOCTh CBETA. 3aKOHBI OTPAYKECHUS U TIPEIOMIICHUS CBETA.
dopmya TOHKOM JTMH3BI. BOJTHOBBIE CBOMCTBA CBETA: AMCHIEpCHs, UHTepdepeHtns, Tudpakius,
MOJISIPU3ALIHSL.

JlaGopaTtopHbie padoThbI:

1. Ompenenenue nokasaress MPeIOMIICHUS CPEIbI.
2. W3mepenue (poKyCHOTO paccTOSIHUS COOMPAIOLIEH JIMH3HI.
3. OmnpeneneHue AIMHBI CBETOBOW BOJIHBI.

OcHOBBI CHIENMATIBHON TEOPUU OTHOCUTEIBLHOCTH. 3 4.
[TocTynatel TEOpHH OTHOCUTEIBHOCTH U CIEICTBUS U3 HUX. IHBapuaHTHOCTH MOIYIs
CKOPOCTH CBETa B BaKkyyMme. DHeprus mokos. CBsi3b Macchl M SHEPTUU CBOOOJHON YaCTHUIIBI

KBanToBasi pusuka. @®usuka aroMa u aToMHoOro siapa. 17 4.

I'unotesa M. Ilnanka. ®otosnexrpuueckuit 3¢ dext. Onbitel CToNeTOBa. 3aKOHBI
doTorddekra. Ypapuenue DitHmteitHa. @otoH. KopnyckynspHO-BOTHOBON Tyalld3M.
CooTtHoieHue HeonpeaenéHHocTel I eiizendepra.

[TnanerapHast moaens aroma. OObsICHEHHE JIMHENYATOTO CIIEKTPa BOAOPO/Ia HAa OCHOBE
KBaHTOBBIX MOCTyIaTOB bopa.

CocraB 1 CTpOEHHE aTOMHBIX S7€p. DHEPIUs CBA3M ATOMHBIX siiep. Buabl
PaaOaKTUBHBIX MPEBPALLEHUN aTOMHBIX AJIep. 3aKOH paJOaKTUBHOTO pacnajaa. SaepHeie
peakuuu. Llennas peakuus aenenus saep. [IpuMenenue sinepHol SHEPTUU.

DneMeHTapHble YacTullbl. OyHIaMeHTaIbHbIE B3aUMOICHCTBUS.

JlabopaTopHbie padoThbI:

1. Ha6J'IIOI[eHI/Ie CILIOIIHOrO M JUHEWYATOIro CIICKTPOB.



2. HccnenoBaHue CrieKTpa- BOAOPOJA.
3. OmpeneneHre UMIYNNbCa U SHEPTHUH YaCTUIBI TP JBHXKCHUH B
MarHuTHOM rnosie (o ¢ororpadusim)

Ctpoenue BcesieHHoi 5 4.
ConHeuHas cucTeMa: IJIaHEeThl U Majible Tena, cuctema 3emuia-Jlyna. CTpoeHue v 3BOIOIHS
Counnna u 38€31. Kimaccudukanus 38E3/1. 3BE3/1bI 1 HICTOUHUKU MX SHEPTHH.

lNanaktuka. CoBpeMeHHbIE IPEICTABICHUS O CTPOCHUU U 3BOJIIOLMHU Beenennoil.

JlabopaTopHas pabora:

1. Omnpenenenue neprojia oOpaiieHUs IBOMHBIX 3BE3] (110 NMEYaTHBIM MaTepUaliaMm).

3. Temarnueckoe IVIAHUPOBAHMUE

TemaTH4decKoe Coaepmalme mo TeMmamM OcHOBHbBIE BHUABI ACATCIbHOCTH YYAIUXCH
IJIAHUPOBAHHUE
10 kaacc (684, 2 4 B HeAeMI0)
DuU3MKA U eCTECTBEHHO - HAYUYHbI MeTO/l MO3HAHUS NpupoabI 1 4.
dusuka u ®usuka - (yHmaMeHTanbLHAs OOBACHATH, HA IIpUMeEpax polb M MeCTo (GHU3HMKH B
CCTECTBEHHO - HAVKa o mpupone. HaVvaHeIi MeTo (OpMHPOBaHUM COBPEMEHHOH HaydHOW KapTHUHbI MHUpa, B
9 YK pupone. ¥y A pPa3BUTUM COBPEMEHHOM TEXHMKHM M TEXHOJOIMH, B
HAay4YHBIU MCTOJ IIO3HAHUSL. MIPAKTUYECKOHN 1eSTEIbHOCTH JII0/IeH;
O3HAHUSI MeToabl WCCIICTOBAHUS | ACMOHCTPHPOBATh HAa NPUMEPAX B3AaMMOCBS3E  MCEXKIY
N ——— busmHecKux SBIICHIL (M3MKOH M APYrHMH €CTECTBEHHBIMH HayKaMu,
pupoa * | BOCHPOM3BOAMTH CXEMY Hay4yHOrO MO3HAHMS, IPUBOIHUTH
MopenupoBanue pusnuecKux HPUMEpBI €€ HCIIOIB30BAHMS
SIBICHUH W IIPOIIECCOB. HaquLIe JlaBaTh onpezeseHue MOHATUN M paclo3HaBaTh MX: MOJEIIb,
(baKTBI H TUHoTe3nl. Di3HUYecKie Hay4dHas THIOTe3a, (u3Mueckas BelUYMHA, (QHU3UYECKOES
’ SIBJICHHE, HAay4HBIH (aKT, (pu3M4ecKkuil 3aKoH, (U3MYecKas
3aKOHBI nu T'paHUIbI UX | Teopus, NIPUHILUI COOTBETCTBHSL.
[PUMEHUMOCTH. dusnyeckue | O60CHOBBIBATL HEOOXOAMMOCTH HCHOB30BAaHUA Mojenei

TCOpHUHU W MNPHUHIOUII COOTBETCTBUA.

dusnueckue BEJIMYUHBIL.
ITorpemuoct W3MEpPEHUN
¢uznueckux BenuuuH. Posib 1 MecTo
(10737041 B hopmMupoBaHUHT
COBPEMEHHON HAay4yHOW KapTUHBI
MHpa, B MIPaKTUYECKOU

JIeSITeILHOCTH JTI0AEH

UL OMUCaHUS (QU3UYECKUX  SIBJICHHI
IIpuBonuTh pumMepsl

KOHKPETHBIX SIBICHHH, IPOLIECCOB M MOAENeH i HX
OIHCaHMUSI.

IIpuBoauts HpUMEPBI (buzHUecKuX BEJTMYHH.
@DopMynupoBaTh HU3MUECKHE 3aKOHBI. YKa3blBaTh PaHHILIbI
HNPUMEHHUMOCTH (PH3UYECKHX 3aKOHOB.

TIpuBOAMTH NpPUMEPBI UCHOIB30BAHUS (DUSMUYCCKHX 3HAHUN
B JIEKOPAaTHBHO-TIPUKJIAAHOM UCKYCCTBE, MYy3bIKE, CIIOPTE.
Oco3HaBaTh LEHHOCTh HAYYHOTO TIIO3HAHUS MHpa AN
YyeJoBeYeCcTBa B LEJIOM M JUIi KaXJOro 4YeIoBeKa B
OTZAENBHOCTH, BaXXHOCTb OBJAJCHUS METOIOM HAay4dHOTO
MO3HAHUA JUIA JIOCTIDKEHHS ycrexa B JII000M  BHJE
MPAKTUYECKOW JEATEIbHOCTH. [ OTOBUTH MpE3eHTAUUu U
COOOIIEHHS 110 U3YYEHHBIM TEMaM

U TIPOLECCOB.

Mexanunka 28 4.

Kunematuka
6 u.

MexaHn4yecKkoe JBUKEHHUE.
Cucremsbl oTcuéra.
CKaHHpHLIC 1 BCKTOPHBIC
(1)I/I3I/II-I€CKI/IG BCINYHNHBI.
MaTepI/IaHLHaH TOYKa.

JlaBaTp omnpeneneHyue MOHATUI: MEXaHUUECKOE JBHKEHHE,
MOCTYNAaTeIbHOE [JBIDKCHHE, PABHOMEPHOE BIDKEHIE,
HEpaBHOMEPHOE MBIDKCHHE, PaBHOYCKOPEHHOE MIBIDKCHHE,
IIBIDKEHHE 10 OKPY)KHOCTH C TIOCTOSHHOH CKOpPOCTBIO,
CHCTEMa OTCYETa, MaTepPHAIbHAS TOYKA, TPACKTOPHS, MYTh,
NepeMeleHre, KOOPAUHATa, MOMEHT BPEMEHH, TPOMEKYTOK
BPEMEHH, CKOPOCTh PABHOMEDPHOTO [BIDKCHHS, CPEIHSIs




IlocTynarensHOE IBUKEHUE.

Tpaexropus, yTs,
nepeMelleHre, KOOpAUHaTa, MOMEHT
BpEMEHH, IPOMEKYTOK BPEMEHHU.

3aKOH OTHOCUTEIILHOCTH
JIBUKECHUSI.

PaBHOMEpHOE ITPAMOJIMHENHOE
nekeHne. CKopocTh paBHOMEPHOTO
MPSIMOJIMHENHOTO JIBUYKEHMUSL.

YpaBHEHHE PAaBHOMEPHOTO
nBokeHus. ['paduku paBHOMEPHOTO
JIBUKEHUSI.

HepaBHoMepHOE BHKEHME.
Cpennsisi CKOPOCTb.

MrHoBeHHas1 CKOPOCTb.
Yckopenue. PaBHOyckopeHHOE
JBUKECHHE.

YpaBHeHue
PaBHOYCKOPEHHOTO
nsuxenus. ['paduxu paBHo-
YCKOPEHHOTO JIBH)KEHUS.

JIBrKeHHe 1o OKPYKHOCTH C
ITOCTOSTHHOM 110 MOJYJIKO CKOPOCTBIO.
IleHTpOCTpEMUTENBHOE YCKOPEHHUE.

JlaGopaTtopHblie padoThI:
1. Uzydyenue nBuKeHUs Tea
10 OKPYXHOCTH

CKOpPOCTb, MI'HOBEHHas! CKOpOCTb, YCKOpEHHUE,
LEHTPOCTPEMUTEILHOE YCKOPEHHE.
PacnoznaBath B KOHKDETHBIX CHTYaIHSX, HaOIOIATh

SBJICHHMA: MEXaHWYEeCKOe [BIDKEHHE, IIOCTYIATelIbHOe
IBIDKCHHE, pPAaBHOMEPHOE [BIDKEHHE, HEPaBHOMEpPHOE
IBIDKCHHE, PAaBHOYCKOPEHHOE [BIDKCHHE, JBIDKCHHE IIO
OKPYKHOCTH C TIOCTOSTHHOH CKOPOCTBIO.

BocnpousBoauth  sBICHHS:  MEXaHHYECKOe JIBIDKEHHE,
paBHOMEpHOE JIBIDKCHHE, HEpaBHOMEpPHOE JIBIDKCHHE,
PaBHOYCKOPEHHOE JIBIDKEHHE, JBIDKCHHE 110 OKPYKHOCTH C
MOCTOSTHHOHW CKOPOCTBIO TSI KOHKPETHBIX TEIl.

3agaBaTh CHCTEMy OTCYE€Ta JUIS ONWCAHUS JBHIKCHUS
KOHKPETHOI'O TeJa.

PacriozHaBaTh cuTyanmu, B KOTOPBIX TEJO MOXKHO CUHTATh
MaTepHaIbHOU TOUKOM.

OnunceiBaTh TPAGKTOPHU JBIDKEHHS TeN, BOCHPOW3BOAWTH
JBIDKEHUE W TPHUBOIHUTH IIPAMEPHI TeJ, UMEIOIINX 3aJaHHYIO
TPaeKTOPHIO ABIKCHUSL.

OmnpenesnsTe B KOHKPETHBIX CHTYalUsIX 3HAUEHHs CKaISIPHBIX
(U3MYECKNX BENMYMH: MOMEHTa BpEMEHH, IIPOMEXYTKa
BPEMEHH, KOOPJMHATEL, ITyTH, CpeTHEH CKOPOCTH.

HaxoanTs Momysb ¥ MPOEKIIMN BEKTOPHBIX BEJTHMYHH.
OnpenensTs B KOHKPETHBIX CUTYALMSX HalpaBiIeHHe

W TPOEKIMH  BEKTOPHBIX  (PHM3MYECKMX  BEJIHMYHH:
MEepEeMEIeHUs, CKOPOCTH PaBHOMEPHOTO  JIBIDKCHUS,
MTHOBEHHOI CKOPOCTH, YCKOPEHUS, IEHTPOCTPEMHUTEIEHOTO
yckopeHus. [IpuMeHsTh 3HaHUS O AEHCTBHAX C BEKTOpPaMH,
MOJTy4EeHHBIE HA YPOKaX IeOMETPUH. 3alHChIBaTh ypaBHEHHS
pPaBHOMEpPHOTO ¥  PaBHOYCKOPEHHOTO  MEXaHHYECKOro
nkeHus.  CocTaBNsATh ypaBHEHHs pPaBHOMEPHOTO U
PaBHOYCKOPDEHHOI'O  TIPSIMOJIMHEHHOrO  JBWDKEHHS B
KOHKPETHBIX cuTyanusix. OnpenensT IO  yYpaBHEHUSIM
napaMeTpsl JBIkeHus. [IpUMEeHATh 3HAHUS O TOCTPOEHUH U
YTEHUH TIpadUKOB 3aBUCUMOCTH MEXIY BEIMYMHAMHU,
HONyYyeHHble Ha Yypokax aureOpel. Crpouts rpadux
3aBUCUMOCTH ~ KOOPJMHATHl ~MAaTepHalbHOM TOYKHM  OT
BpeMeHHU JBIkeHus. OnpenensTs 1o rpaguky 3aBUCHMOCTH
KOOpAMHATBl OT BPEMEHM XapaKTep MEXaHWYEeCKOro
JBIDKECHUs, HAadalbHYyI0 KOOpAMHATY, KOOpAMHATY B
yKa3aHHbI MOMEHT BPEMEHH, W3MEHEHHE KOOpIMHATHI 3a
HEKOTOPBIIl MPOMEXYTOK BPEMEHH, MHPOEKIUI0 CKOPOCTH
(ans  paBHOMEPHOrO  MPSIMOJIMHEHHOTO  JBIDKEHHS).
Onpenensats N0 rpaduKy 3aBUCUMOCTH NPOEKLUH CKOPOCTH
OT BpEMEHM XapaKkTep MEXaHM4YEeCKOro  JIBIXKCHHS,
HayaJbHOM CKOpPOCTH, NPOEKILHUIO YCKOPEHUs, W3MEHEHHUE
koopauHatel.  Ompeznensats 10 rpaduKy 3aBHCHMOCTH
MPOEKIUU YCKOPEHHSI OT BPEMEHHU XapaKTep MEXaHU4eCKOro
JOBIDKGHUS,  M3MEHEHHE  TPOEKIMHM  CKOPOCTH  3a
ompeeNEHHBINA TPOMEXYTOK BPEMEHH.

JlaBaTp ompeneneHHe MOHATHHA: aOCOMIOTHO TBEPIAOE TENO,
HOCTYIIATENbHOE ¥ BpALIATEILHOE JIBIXKCHUS aOCOIIOTHO
TBEpHoro Tenma. Pacrio3HaBaTh B KOHKPETHBIX CHTyalUsX,
BOCIIPOM3BOAUTE UM HAOMIOAATh  MOCTYNATENbHOE |
BpallaTenbHoe JABIDKEHUs TBEpporo Tema. Ilpumensars
MoOzieNlb  aOCONIOTHO TBEPAOro Tena JUISL OIMCAHUS
JIBWKEHMSI TeJl. BBIUUCIATH 3HaUEHHE YIJIOBOM M JIMHEHHOU
CKOpOCTEH, 4acTOThl U Teproja oOpalieHust B KOHKPETHBIX
cuTyanusix. Pasnmuuare myTe U MepeMeleHHe, MTHOBEHHYIO
U CPEIHIOI CKOpOCTH. M3MepsATh 3HadeHHs MepeMelIeHHs,
IOyTH, KOOPJIWHATHI,  BPEMEHM JBIDKEHHS, MTHOBEHHOH
CKOpPOCTH, cpenHeit CKOpOCTH, YCKOpEHU,
BPEMEHU JBIDKeHHs. PaboTaTh B mape NpH BBINOJIHEHHH
nabopaTOPHBIX paboT U MPAKTHYECKUX 3aAaHuil. [IpuMeHsTh
Mozenu «MaTepuanbHas TOYKa», «paBHOMEPHOE
HpSIMOJTHHEHOE JIBIDKCHUEY,
«PaBHOYCKOPEHHOE JIBIDKCHHE» TSI OMHCAHUS JBIDKCHUS
peasbHBIX TeJ U 00BEKTOB, U3YYa€MBIX B Kypce OHOIIOTHH

3aKOHEI
NIMHAMUAKA

SIBnenune nnepuun. Macca u cuia.
HNuepuuanbHble CUCTEMBI OTCUETA.

JlaBaTp ompeneiaeHue MOHATUN: WHEPUUS, HHEPTHOCTD,
Macca, CHJIa, pPAaBHOACHCTBYyIOIAS CHJA, WHEPUUAIbHAS
cuctemMa orcu€ra. Pacno3HaBath, HaOMIOAATh SBICHUE




Herorona(4u.)

BsaumonetictBue ten. CioxxeHue
cui. IlepBblid, BTOPO U TPETUM
3ak0oHBI HproTOHA.

nHepuuu. [lpuBoauTh THpUMEpPHl €ro MpOsBICHHUS B
KOHKPETHBIX CHTyalusiX. OOBSCHATh MEXaHUYECKHE SBICHUS
B HMHEpLMAJIbHBIX CHUCTEMax oTcuéra. Beimenars aeicTBus
TeJl Jpyr Ha Jpyra M XapakTepu3oBaTh HX CHJIaMH.
IlpumensaTb 3HaHUST O JIEHCTBUAX HAJA  BEKTOPAMH,
MONTy4eHHbIE Ha  ypokax reoMerpun.  OmpenensiTh
PaBHOJEUCTBYIOIIYIO CHIIy JABYX cuil. DopmyinupoBath
NepBbIH, BTOPOH U TpeTHil 3aKkoHbl HbIOTOHA, yCIOBUSI WX
npUMEHUMOCTH. [IpuMeHATh mnepBblid, BTOpOH M TpeTuil
3aKOHbI HbIOTOHA NpU  pelieHnu pacuéTHBIX 3a/1ad.
DopMyIHPOBATh MPUHIIMIT OTHOCUTENBHOCTHU "anuiies

Cuiel B
MEXaHUKE
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3aKOH BCEMUPHOI'O TATOTEHUSI.
I'paBUTaIMOHHAS TIOCTOSIHHASL.
Cuna tspxectu. Bec 1 HEBECOMOCTb.
Cunsl ynpyroctu. 3akoH ['yka.
Cunbl TpeHwUsL.

JlaGopaTopHblie padoThI:

1. 3mepenue xKECTKOCTU MPYKUHBI.

2. N3mepenue ko3 dunmenrta
TPEHHSI CKOJTBKCHHSI.

Ilepeuncnare BUOBI B3aUMOACUCTBHSA TEJI U BUABI CHI B
MexaHuke. JlaBaThb ompenereHue MOHATUN: CUIIA TSDKECTH,
CHJIa YIIPYTOCTH, CHJIA TPEHHS, BEC, HEBECOMOCTb.

DopMyaHpoBaTh 3aKOH BCEMHUPHOIO TSTOTEHUS U YCIIOBHSA
ero npuMeHumoctd. HaxomuTb B JONOJHUTEIBHOH
murepatype W HHrepHere wuH(poOpMannio 00 OTKPBHITHH
HeroroHoM 3akoHa  BceMHpHOro TAroreHus. IIpumeHsThH
3aKOH BCEMHUPHOTO TSIOTEHUS NPH PELIEHUH KOHKPETHBIX

3aj1a4. PaccuuteiBath CUiry TSOKECTHU B
KOHKPETHBIXCUTYaIUAX. Beruncnsate Bec Ten B KOHKPETHBIX
CUTYyallusIX.

HaspBare cXOACTBO W pa3iaWyusi Beca U CHIIBI TSDKECTH.
PacriosHaBaTh M BOCIIPOM3BOIMTH COCTOSIHHE Tel, IIpU
KOTOpPBIX BEC TeJNa pPaBeH CHIe TSDKECTH, Oonble wiIn
MeHplle e€. ONUChIBaTh M BOCIPOM3BOUTH COCTOSIHHE
HEBECOMOCTH Teja. ['0TOBUTH MPE3EHTALMH U COOOIIEHUS O
MOBEJICHUH Tel B YCIOBUSX HEBECOMOCTH, O MONETAxX
YeloBeKa B KOCMOC, O JIOCTIKEHHSX HAIlled CTpaHbl B
MOATOTOBKE KOCMOHaBTOB K TMONETaM B  YCIOBHSX
HEBECOMOCTH.

Pacnio3naBath, BOCHPOM3BOAMTH M HAONIONATh pa3IMYHbIC
Buabl  aeopmannu ten. DopmynupoBars 3akoH ['yka,
IPaHHLBI €0 MPUMEHUMOCTH. BBIUMCIATH U U3MEPSATh CHITY
YIPYTOCTH, KECTKOCTb TP Y>KHHBI. PacriozHaBarts,
BOCIIPOU3BOJUTb, HAONMIOJATh SBJICHHA CYXOro TpPEHUS
TIOKOSI, CKOJILKGHHSI, KaueHHs, SIBJICHUE CONPOTUBIICHUS MPU
JOBWKEHUM TeJla B OIKMAKOCTHM WM rase. V3smepars u
n300pakaTh rpaQMuecKy CHIIbI TPEHHUSI MOKOSI, CKOJIbKECHHUS,
KaueHWs, JKMAKOrO TPEHHS B KOHKPETHBIX CHTYALUSX.
Hcnons3oBath (OpMydy U BBIYHCICHUS CHIIBI TPEHHS
CKOJIBXKEHHMS [P PEILCHHUH 3a/1a4.

M3mepsts cuimy TspkecTul, cuily ynmpyrocrtu, Bec Tela, CHILy

TpeHus, YAJIMHEHUE TIPY>KHHBI
OnpenessiaTs ¢ MOMOLIbI0 KOCBEHHBIX U3MEPEHUH KECTKOCTD
NP YXKUHBI, K03 GULUCHT TpeHHs CKOJIB)KEHHSI.

Pa6oraTp B mape npu BIIIONIHEHUH NPAKTUYECKUX 3aIaHUIL.
Haxonute B pmomonmHuTensHOM nuteparype u HHTepHeTe
MHGOPMAIMIO O BKJIAJE pasHbIX Y4EHBIX B pa3BUTHE
MEXaHUKH. ['OTOBUTH Mpe3eHTalMu U COOOLIEHHS IO
U3YYECHHBIM TEMaM.

3akoH
COXpaHEHUS
uMmItyabca (349)

HNmnynesc Tena. UMnynee cHbl.
3aKOH COXpaHEHHs UMITyJIbCa Teja.
PeaktuBHOE ABMKEHNE

JlaBaTp ompeneneHde MOHATUI: HMITYIbC MaTepUAIBHON
TOYKH, UMITYJILC CHJIBI, UMITYJIbC CUCTEMBI T€N, 3aMKHyTas
cucremMa Tel, pEeaKkTUBHOE JBHKEHHE.
Pacno3HaBath, BOCHPOM3BOAMTH, HAONIOAATh YIPYrHe Hu
HEyNpyrue CTONKHOBEHUSI TeN, PEaKTHBHOE IBHKEHHE.
HaxoanTs B KOHKpETHOH CHTyalluuM 3HA4YECHHUsS HMITYIIbCA
MaTepUaIbHON TOUKH M HMMIydbca cuiibl. DopMymupoBaTh
3aKOH COXPAHEHUS! UMITYNIbCA, TPAHUIIBI €r0 MPUMEHUMOCTH.
CoCTaBIATh YpaBHEHUS], OIMHCBHIBAIONINE 3aKOH COXPaHEHHS
UMITy/IbCa B KOHKPETHOH cuTyanuu. Haxomuts, ucmonb3ys
COCTaBJIEHHOE  YpaBHEHHME, HEHU3BECTHbIE  BEIHUHHBI.
Co3faBaTh CUTyallud B KOTOPBIX MPOSBISETCS 3aKOH
COXpaHEeHUs WMIyiabca. HaxomuTe B JONONHUTENHEHOH
nureparype u VHrepHeTe HH(OPMAIHIO 110 3aaHHOU TeMe.
T'oroBHTH Ipe3eHTaNK 1 COOOIIEHHMS 110 U3YIEHHBIM TEMaM.
ToToBUTH Npe3eHTaMu U COOOIICHUS O TONETaX YeJIOBeKa B
KOCMOC, O JOCTIDKEHHSIX Halmlel CTpaHsl B OCBOCHHUH
KOCMHYECKOTO MPOCTpaHCTBa. PaboraTs B mape wmwin rpymme
TPH BBITIONTHEHUH NPAKTUYECKUX 3aJaHUH




3akoH
COXpaHEHUSA
MEXaHHMYECKOM
SHEPTUU

(59)

Pabora cusbl. MomHOCTb.
Kunernueckas sueprus. Pabota
cuiiel TsbkecTH. [loTeHnmansHast
SHEPTHUs Tella B TPABUTAIIOHHOM
noJie. PaboTta cuiibl ynpyrocru.
[ToTenumansHas SHEPTHS YIIPYTro
ne(pOPMUPOBAHHOTO TeJIa.

3aKOH COXpaHEHUsI MEXaHUYECKON
SHEPTHH.

JlabopaTopHble padoThbI:

1. 3yuenue 3akoHa COXpaHEHUs
MEXaHUYECKOMN DHEPTUH.

JlaBaTp ompenencHue TOHATHIL: padoTa CHIIBI, MOIIHOCTb,
KMHETUYECKasl SHEeprus, MOTEHUHUAlIbHAasi SHEPrus, IOJIHas
MEXaHUYEeCKas SHEpPrus, W30JIMPOBaHHAs cucTeMa,
KOHCEepBAaTHUBHAs cujia. BBIYUCIATH B KOHKPETHON CUTYyalluu
3HaYeHUs (PU3MYECKUX BEIUYUH: pPaOOTHI CHIIBI, PabOTHI
CHJIBI TSDKECTH, pabOTBhI CHJIBI YIPYrOCTH, PaOOTHI CHIIBI
TpEHUs,, MOUIHOCTH, KUHETHYECKON HSHEpPruH, N3MEHECHHUS
KMHETUYECKON SHEepruM, NOTEHIMAJbHOW SHEPruu Tell B
TPaBUTALIMOHHOM TI0JI€, IMOTEHUUAIbHOM JHEPruu Yympyro
Je(OPMUPOBAHHOTO TEJa, MOJTHOW MEXaHHYECCKOW SHEPTHH.
CocTaBJATh YpaBHECHHUS, CBS3BIBAIOIIUEC PAaOOTY CHIIEI,
JIEUCTBYIOIIEH Ha TeJ0 B KOHKPETHOM CUTyalluH, C

U3MCHCHHEM KHUHETHYECKON
OHEpPruv  Teia. HaXOI[I/ITI), HCIIOJIB3Ys COCTaBJICHHOC
YpaBHEHUE, HCU3BECCTHBIC BCJIMYUHBI.

DopMyaMpOBaTh 3aKOH COXPAHEHMsI IOJHON MeXaHUYEeCKOU
SHEPruW, Ha3blBaTh TPAHUIBI €ro  NPUMEHUMOCTH.
CocTaBiATh ypaBHEHMS, ONMCBHIBAIOLINE 3aKOH COXPaHEHUs
MOJTHOM MEXaHUUYECKOM SHEepruu, B KOHKPETHOM CUTyalluH.
Haxonwuts, UCTIONB3YS COCTaBJICHHOE ypaBHEHHUE,
HEU3BECTHBIC BEJINYUHEL.
Co3maBaTh CUTyallud, B KOTOPBIX IIPOSABISETCS 3aKOH
COXpaHEHUs ITOJMHOM MeXaHU4YecKOW SHepruu. BeINONHATH
SKCIEPUMEHTAJIbHYI0  NPOBEPKY  3aKOHAa  COXpaHEHUs
MEXaHUUYECKOW 3Hepruy. BhINONHATE KOCBEHHbIE U3MEPEHUS
UMITYJIbCA TeJa, MEXaHHYEeCKOH SHEePruH Tela, padoThl CHIIBL
TpeHus. PaboraTp B mape, Tpynme NpU  BBINOJTHEHUH
NpaKTUYeCKNX 3ajaHuid. Haxomure B JONOIHHUTEIBHOU
nureparype U VHTepHeTe MH(POPMAIHIO 10 33/IaHHON TeMe.
IIpuMeHATh 3aKOHBI COXPAaHEHMS UMITYJIbCAa U MEXaHUYECKOU
SHEPI'UH JUlsl ONIMCAaHMsl JBMKEHHS PeasIbHbIX Tell

Cratuka. 3 4.

PaBHOBEeCHE MaTepHaIbHOM TOUKHU U
TBEpAOro Tena. Buasl paBHOBECHS.
YcnoBusi paBHOBECHS.

MoOMEHT CuiblL.

JlaGoparopHas padora:
1. Usydenue paBHOBecHSs Tena
1O/ IeMCTBUEM HECKOJIbKUX
CHIL

JlaBaTh ompeneseHHe MOHATHH: PAaBHOBECHE, YCTOHYMBOE
paHOBecHe, HE YCTOWYMBOE paHOBecHe, Oe3pazInyHOe
pPAaBHOBECHE,IUIEY0  CHJIBL,MOMEHT Cwibl. Haxomuts B
KOHKPETHOH CHTYallMM 3HA4eHMs Iuieda cuiabl. MomeHTa
cuibl. [lepednciaTh yclnoBUs PaBHOBECHS MaTEpPHAIbHOM
TOYKH " TBEPJOro
tena. CocTaBIATbYpaBHEHHS, ONTUCHIBAIOIIE YCIIOBHS
paBHOBeCHS, B KOHKPETHBIX cuTyauusx. Onpenensrs,
UCIONb3Yd ~ COCTaBICHHOE  yPaBHEHHE,  HEH3BECTHBIC
BEJIMYMHBL. Pacrio3HaBaTh, BOCIPOM3BOIUTH M HAOMIOIATH
pasiaMuHble BHABI paBHOBecus Tenl. V3mepsaTs cuiny c
HOMOIIBIO TPYXHUHHOI'O JHHAMOMETpA, HM3MEPSATHI JIeYO
cuiabpl. PaGorate B mape, rIpynme IpU BBIIOJTHEHHU
NpPaKTUYeCKUX 3ajaHuid. HaxomuTbB  JIOMOMHUTENBHON
aureparype u MHrepHere nHMOpMAIMIO 0 3HAYCHUH CTaTHKU
B CTPOHMTENILCTBE, TCXHUKE, OBbITY,00bsICHEHHE (HOPMBI H
pa3MepoB OO0BEKTOB MNpUPOIbL. ['OTOBUTH MpE3eHTALUH U
cooOlIeHus1 M0 3aJaHHbIM TemaMm. Paborate B mape mpu
BBITIOJTHEHUH J1a00paTOPHOM padoOTHI.

OCHOBBI JlaBnenue. 3axou Ilackans. OnuceiBaTh MEXaHHYECKYI0 KapTHHY Mmwupa. [lepeuncnsats
P OOBEKTBI, MOICNH, SBICHHS, (U3UYESCKHE BEIHYHHBI,
T'HAPOMCXaHUKH ABHOBCCHC XXUAKOCTHU U I'a3a. 3aKOHbI, Hay4HbIe bakTh, cpecTBa R,
24 3akoH ApXI/IMeI[a. [LnaBanue paccMaTpuBaeMble B KIIaCCHYECKOH MCXaHHKE.
Tel. DopmMynHpoBaTh NMPSIMYI0 U OOpaTHYIO 3aJadd MEXaHHKH.
Vka3bIBaTh T'paHUIBI NMPUMEHHMMOCTH MOJENCH U 3aKOHOB
KJIACCUYECKOU MEXaHHUKH. Ha3sbiBath TIPUMEPBL
HOI[BGI[GHI/IC HUTOI'OB U3YUCHUA HUCIOIB30BAHUS MozeneHn u
TeMBbI «MeXElHI/IKa» 3aKOHOB MEXaHUKHU JUT OITMCAaHUA JBWKCHUSA

peabHbIX Tel

MouJiekyasipHas pu3uka u TepMoanHamMuka (18 4)
OCHOBLI MOHCK}’J’IHpHO - KUHEeTU4YecKasa ,HaBaTI) OINpeACICHNC TIOHSITUW:  TETUIOBBIE  SIBJICHMUS,
MOJIEKYIISPHO TeopHst (MKT) CTPOeHHS BElIECTBa 1 MaKpOCKOINYECKHE TeNa, TEIIOBOE ABMKEHHE, OPOYHOBCKOE
. - nBkenue, auGQy3us, OTHOCHTEIbHAS  MOJEKYIAPHAsS
KHHCTHYCCKOU €C OKCIICPUMCHTAJIbHBIC macca,

TEOpUU (MKT)

JI0Ka3aTesbcTBa. bpoyHOBCKOE

KOJIMYCCTBO BCIICCTBA, MOJISIpHAsE Macca, MOJICKYJla, Macca
MOJICKYJIbI, CKOPOCTH JBWKCHHSA MOJICKYIIBI, CpeaHsas




(34)

JBUKEHHUE.
Temmeparypa u TenIOBOE
paBHoBecue. kansl Llenscus u
KenbBuna. AbconoTHas
TeMIepaTypa Kak Mmepa CpeaHen
KMHETUYECKOM SHEPTUU TEIIIOBOTO
JIBUKEHHS YaCTHIL] BEILIECTBA
Cuibl B3aMOICUCTBUS

MOJIEKYJ B pa3HbIX arperaTHbixX
COCTOSIHUSIX BelecTBa. Mojenb
«uJeanbHbId ra3». JlaBieHue rasa.
CBs13b MEX/1y TaBJICHHUEM U CpeiHEN
KUHETHUYECKON dHEpPruen
MIOCTYNATEIbHOTO TETIOBOTO
JBUKEHUS MOJIEKYJ U/1€aIbHOTO
rasa.

OcHOBHOE ypaBHEHHUE
MOJIEKYJISIPHO-KUHETUYECKO N
TEOpUn

UJeabHOTO Ta3a.

JlabopaTopHas padora

1. 3mepenune temiiepaTypsl
KUJKOCTHBIMU U ITU(GPOBBIMH
TEPMOMETPAMH.

KMHETUYECKasl HHEPIrus MOJEKY/bl, CHJIbl B3aUMOACUCTBUS
MOJIEKYJI, UJEaTbHBIA a3, MUKPOCKOIIMYECKUE Iapamerphl,
MaKpOCKOIMMYECKUE TTapaMeTphl, JaBJICHUE ra3a, abCOMOTHAS
Temrneparypa, TeroBoe paHoBecue, MKT. Ilepeuncnsars
MUKPOCKOIMYECKHNE M MaKpOCKOMMYECKUE MapaMeTphl rasa.
Ilepeuncnsars ocHoBHble mnonoxkenus MKT, npuBoautsb
[IPUMEpBHI, pe3yibTaThl HaOJIOJICHUIT W OIKCHIBATH
9KCIIEPUMEHTBI, JOKa3bIBAIOLINE UX CIPABEJIMBOCTD.
Pacno3HaBaTh M ONMUCHIBAThH SIBJICHUS: TEIUIOBOE JIBIKCHUE,
OpoyHOBCcKoe mBWkeHne, auddysns. BocrnpomsBomure n
OOBSICHATH  OMNBITHI, JICMOHCTPUPYIOIIHE  3aBHCHMOCTh
ckopoctrt UM GY3UH OT TEMIIEpaTyphl W arperaTHOro
cocrosiHus BemectBa. Habmonate muddy3nro B jKHIKOCTSX
u razax. Mcnonb3oBaTh MOJNydeHHBIE HA YpOKaX XHUMHHU
YMEHUS OTpeeTATh 3HAYCHHUS OTHOCHUTEITEHOMN
MOJIEKYJIIDHOM Macchl, MOJISIDHOI Macchl, KOJIMYECTBa
BEIIIECTBA, MACCHl MOJEKYIbI, (GopMyIHpoBaTh (HU3NUECKUHA
CMBICT TOCTOSIHHOM  ABoraapo. OueHuBaTh pasmep
Monekynbl. OOBSICHAT OCHOBHBIE CBOWMCTBAa arperaTHBIX
cocrosumii Beniecrsa Ha ocHoBe MKT. OnuceIBaTs, MoAENbL
«HUJIeaTbHBIN rasy» CocTaBIsTh OCHOBHOE
ypaBHeHue MKT wuneanpHOro raza B KOHKpETHOM CUTYaLlUH.
OnpenensaTh, WCHONB3Yd  COCTaBJIEHHOE  YpaBHEHUE,
HEWU3BECTHBIC BEIMUNHEI.

CocTaBisTh ypaBHEHHUE, CBSI3BIBAIOIIICE JTaBJICHHUE
UJeabHOTO Ta3a CO CpeJHeH KWHETHYEeCKOM 3Heprueu
MOJIEKYJI, B KOHKPETHOH cuTyauuu. Onpenensrs, UCToIb3ys
COCTaBJICHHOE YpaBHEHHE, HEU3BECTHBIE BETMUMHBL.
OnuceIBaTh CIIOCOObI H3MepeHuit TemnepaTypbl. CpaBHUBATh
mkanel KensBuHa u ILlenbcua. CocTaBisTe ypaBHEHUE,
CBsI3bIBarolIee aOCOMIOTHYIO TEMIIepaTypy HeallbHOro rasa
CO cpemHeW KHMHETUYECKOM JHepruel Mosekyna, B

KOHKPETHOH CHUTYAIUH. Omnpenensrs, UCHONb3Ys
COCTAaBJICHHOE  YPAaBHEHHE,  HEU3BECTHBIC  BEJIMYMHBI.
CocraBiiTh ~ ypaBHEHHE, CBSA3BIBAIOICE  JIaBICHHE
UJCaTbHOrO Ta3a ¢  aOCOJNIOTHOH — TeMIeparypoil, B
KOHKPETHOH CHUTYAIUH. Omnpenensrs, UCHONb3Ys
COCTAaBICHHOC  YPaBHEHHE,  HEU3BECTHBIC  BEJIMYMHBI.
W3mepsarp  Temmeparypy — KHIKOCTH, raza  JKMA-
KOCTHBIMHU " OU(PPOBBIMU TEPMOMETPAMH.
PaGorats B mape, rpymne [pd  BBIIOJIHEHUH

MpaKTUYecKUX 3anaHuid. Haxomute B JONONHHUTEIBHOU
auTepatype M VHTepHeTe CBEelIEeHMs 110 MCTOPHH Pa3BHTHSA
ATOMHCTHYECKOH TEOPUH CTPOCHHUS BEILECTBA.

VYpaBHeHue
COCTOSIHUS

UAEAIBHOTO rasa.
4y,

YpaBHEHUE COCTOSIHUSA
UJICaJIbHOTO Ta3a. YpaBHEHUE
Menneneea - Kianeiipona.
M3onponecchl. ['a3oBbI€ 3aKOHBI.
JlaGopaTropHas padora:
1.DxcnepuMeHTaIbHas IPOBEPKa
3akoHa ['eit - JIroccaka (n3mepeHue
TEPMOJIMHAMUYECKHUX IMapaMeTPOB
rasa).

CocTaBisTh YpaBHEHUE COCTOAHUA MACAJIBHOI'O rasa H

ypaBHeHue Menzneneesa - KianeiipoHa B KOHKpETHOMH
CHUTYAaLUH. Berunciars, UCIONb3YS COCTaBJIEHHOE
YpaBHEHHE, HEHM3BECTHbIE BeJW4YMHBL PacrmosHaBaTh u
OIMCHIBATD H30IPOLIECCHI B UJIEIBHOM rase.
@®opMynpOBaTh Ta30Bble 3aKOHbI W ONPENEIATh TPaHHIbI
ux HPUMEHHMOCTH. CocraBisiTh

YpPaBHEHUs] JUII MX ONUCAHHA. BBIYKCIATH, HCMIONB3Ys
COCTaBJIICHHOE  YpaBHEHHME,  HEHU3BECTHBIE  BEIHYHHBI.
Tlpeacrasisrs B Buie rpad)MKoB M30XOPHBIN, H300apHBIH U
M30TEePMUYECKUI MIPOLIECCHI.
Ompenensats 1o rpagukaM — Xapakrep Iporecca U
MaKpOIapaMeTpbl HJealbHOro Trasza. V3mepsTh naBieHUe
BO3/1yXa MaHOMETpaMH ¥ LU(PPOBBIMH JaTYMKAMH JIaBJICHUS
ra3a, TeMIepaTypy rasa - >KHJKOCTHBIMH T€PMOMETPaMH U
MGPOBBIMHM  TEMIICPaTYpHBIMH  JaTYMKaMHu. PaboTath B
mape, TPYIIe MNpU BbHINOTHEHUH IPAKTUYECKUX 3aJaHHH.
Haxonuts B nomonmuutensHoi nuteparype u MuHtepnere
CBEleHHsA IO 3aJaHHOHM TeMe. ['OTOBUTH NIpeseHTauuu U
coolOmeHnss MO 3aJaHHBIM TeMaM. [IpuMeHsATs Mozmenb
WJICaJTbHOTO Ta3a JUIs ONMCAHNSI HOBEACHUSI PEaJIbHBIX T'a30B.

B3aumnnie
MpEBpALLEHUS
JKHJIKOCTH U rasa.

BzauMmHagbIie IMpeBpaliCHUs
JKHMJKOCTH U ra3a. HacrelllieHHbIE 1
HCHACBIIICHHBIC ITapbI.

JlaBaTh ompeneneHue MOHATUHN: HCIApeHHUE, KOHAEHCAIMs,
KUTICHUE, TUHAMUYECKOE paBHOBECHE, HACHIIICHHBIN Nap, HE
HACBILLECHHBIN map.

PacnosnaBate, BOCHpPOM3BOAWTH, HAONIOOATH  SIBJICHHUS:
WCTIapeHue, KOHACHCAIIUS], KUIICHHE.




] 4.

Kunkocru.
1 4.

Moienb CcTpoeHHUS )KUIAKOCTH.
IIoBepXHOCTHOE HaATSKEHUE.

Hepe‘{I/ICHHTB CBOIICTBA JKUAKOCTH U OOBSACHSTD HX C
IOMOIIBIO MOAECIHN CTPOCHUA KHUIKOCTH, CO3,IIaHHOI>‘I Ha
OCHOBE M K T.

IIaBaTI) onpeacICHueC TIOHSTHH: CHJIa TIOBEPXHOCTHOT'O
HaTsXKCHUS, KO3CI)CI)I/ILII/I€HT TOBEPXHOCTHOT'O HATAKCHUA.
PacnoznaBate u BOCIIPOU3BOJAUTL NPUMEPHI MIPOSBJICHUS
I[eﬁCTBPIS{ CWJIBI ITOBEPXHOCTHOI'O HATSKCHUS.

TBEpasie Tena
I 4

Kpucraimnmmaeckue u amopdHbIe
Tena. Mexannueckue

CBOMCTBA TBEPJBIX TEII.
Kupakue KpucTasuibl.

HassiBare cxoncrBa u pa3nmuyus TBEPIBIX TN, aMOPPHBIX
TeJ, )KUAKUX KpUcTalioB. [lepednciiaTe cBOWCTBa TBEPIBIX
Teln

OCHOBBI
TEPMOIMHAMUKHA

8 u.

Bnyrpennss sHeprus.
TepmoanHamMuueckas cucrema u eé
PaBHOBECHOE COCTOSTHUE.

Pabora u Teruionepenaya kak
CrOoCcOObI U3MEHEHUS! BHYTPEHHEN
sHepruu. KommuecTtBo TEMIOTHI.
Tenno€MkocCTs.

VYpaBHEHHE TETIOBOTO OaaHca.
[IepBblii 3aKOH TEPMOJUHAMUKH.
AnmabaTHBIN Tpoliecc.
HeoGparumocTh TEeTIoBbIX
MIPOLIECCOB.

[IpeoOpazoBanus YHEPTUU B
TEIUIOBBIX MalIMHAX.

KIIJI TermmoBsIX MallIvH.

JlaBaTb onpeieneHne MOHATHIA: TepMOIMHAMIYIECKast
cHCTEeMa, M30JIMPOBaHHAS TEPMOJMHAMIYECKAsI CHCTEMA,
PaBHOBECHOE COCTOSHHE, TEPMOIMHAMHIECKHH TpoIIece,
BHYTPEHHSISI DHEPIUsl, BHYTPEHHSIS1 SHEPTHsl UIealbHOr o Tasa,
TEIIOEMKOCTb, KOJIMUECTBO TEIUIOTH, YIeIbHas TEIIoTa
TUTABJICHUS], y/IeNIbHAs TEIUIOTa Tapoo0pa3oBaHus, yAeIbHas
TEIUIOTa CrOpaHMs TOIUTHBA, paboTa B TEPMOJHHAMUKE,
o0paTnMEIii porecc, HeoOPaTUMBIH MPOIIECC, HArPeBATEIIb,
XOJIOAWIBEHHK, pabodee TeJlo, TeIUIOBOH JIBUTaTelb,

KII/] TeruioBoro aBuratess.

PacriozHaBaThk TepMOIMHAMHUYECKYIO CHCTEMY,
XapaKTepU30BaTh €€ COCTOSHHE U MPOLECChl N3MEHEHUS
COCTOSTHHSL.

OnuceIBaTh CIOCOOBI M3MEHEHHsI COCTOSTHHS
TEPMOANHAMHYECKOH CHCTEMBI ITyTEM COBEPILCHHUS
MeXaHNYeCKOH paboThl U Teruionepeaye.

CocTaBiaTh ypaBHEHHE TEIUIOBOTO OajlaHCa B KOHKPETHOM
CHUTYallMHU. BBIYKUCIIATE, HCIIONB3Ys COCTaBICHHOE
YpaBHEHUE, HEU3BECTHbBIC BEMYHMHBIL.

OnpenensATh 3HaYCHNS BHYTPEHHEH SHEPrHU UACIBbHOI0
rasa, M3MEHEHHE BHYTPEHHEH HEPrUH UJICaIbHOrO ra3a,
paboThI HAEATBEHOrO ra3a , paboThl HaJl UICaIbHBIM Ia30M,
KOJIMYECTBA TEIUIOThI B KOHKPETHBIX CHTYALUSX.
OnpenensaTs 3HaYeHNnE pabOThI UIEATBHOrO ra3a 1o rpaguxy
3aBHCHMOCTH JIaBJI€HHS OT 00bEMa P U300apHOM
nporecce.

DopMyarpoBaTh NEPBbI 3aKOH TEPMOANHAMUKH.
CocTaBiATh YypaBHEHUE, ONUCHIBAIOLIIEE NIEPBbIN 3aKOH
TEPMOJMHAMMKY, B KOHKPETHBIX

CHUTYAIMAX JUIS H30MPOLIECCOB B HACAIBHOM Ta3e.
BbI4ucATh, HCIIONB3YS COCTABICHHOE YPaBHEHHE,
HEU3BECTHbIEC BEIUYHHBIL.

Paznunuars 0OpaTiMble 1 HEOOPATUMBIE TIPOLIECCHI.
IloaTBepxnars npuMepaMu HEOOPATUMOCTh TETUIOBBIX
HPOLIECCOB.

TIpuBOAUTH IPUMEPHI TEIUIOBBIX JIBUrATENICH, BBIICIATH B
HpUMepax OCHOBHBIE YACTH JABUIATEINICH, OIUCHIBATD
MPUHIIMI 1eHCTBUS.

Beoruncnsats 3uauenns KI1 temioBoro nBurarens B
KOHKPETHBIX CUTYaLlHsX.

Haxonuts B mureparype u MarepHete nunpopManuio o
npobieMax SHEPreTHKH M OXpaHe OKpYKarolleil cpepl.
VYy4acTBOBaTh B IUCKYCCHH O MPOOJIEMax SHEPTEeTUKH
OXpaHe OKPYKAIOIIEeH cpe/ibl, BECTH TUANIOT, OTKPHITO
BBIPaXKaTh U OTCTaUBATh CBOIO TOUKY 3PEHHS, BHICTYIIUBATD
MHEHHE ONIOHEHTA.

OcHOBBI YJIeKTPOAUHAMHUKH. 18 4.

OnexTpocTaThKa
6 4.

OnexTpuuecknil 3apsay. 3akoH
COXPAHEHHUS JIEKTPUUYECKOTO
3apsaa. DJIEKTPUIECKOe
B3auMoiericTBue. 3akoH KynoHa.

Hanpsx€HHOCTD M IOTEHIMAT
JIEKTPOCTATUYECKOTO MOJIs, CBSI3b

JlaBaTb onpeneneHne NOHIATHIA: SIEKTPUUECKUI 3apsiz,
3JIEMEHTAPHBIN AIEKTPUUECKUN 3apsi/l, TOUECUHbIN
AIIEKTPUIECKUH 3apsi]l, CBOOOIHBIN AIIEKTPUIECKHIN 3apsif,
HNEKTPHIECKOE MOJIe, HANPSHKEHHOCTD HIIEKTPUIECKOr0
HOJISI, TMHUH HANPSDKEHHOCTH SIIEKTPUIECKOTO OIS,
OZTHOPOJIHOE NIEKTPUUECKOE 1I0JTe, MOTECHIHAI
IJIEKTPUUECKOr0 MOJIS, Pa3HOCTh OTEHINAIOB, YHEPTHs
JJEKTPUUECKOT0 MOJIS, SKBUMOTCHIIHATbHAS TOBEPXHOCTb,




MEXIYy HUMHU.
JInHuM HaNIPSKEHHOCTH U
SKBUIIOTEHI[MAIbHBIEC [IOBEPXHOCTH.
[IpuHnMn cynepno3suuuu
ANEKTPUYECKUX ToJiel. Pa3HoCTh
IIOTEHIAAJIOB.

DnekTpuyeckas EMKOCTb.
Konpnencarop.

ANIEKTPOCTATHIECKAsT HHTYKIIHSI, TTOSPHU3AIIHS
JIMJIEKTPUKOB, ANDIEKTPUIECKas TPOHUIIAEMOCTh BEIIECTBa,
JMEKTPOEMKOCTD, KOHAEHCATOP.

PacriozHaBath, BOCIPOM3BOANUTS M HAOIIOAAT pa3IMIHbIe
Croco0bI 3ekTpu3anui Tel. OOBSICHATH SIBICHHE
SNIEKTPHU3AIMU HA OCHOBE 3HAHUH O CTPOCHUH BEIECTBA.
OnuceIBaTh U BOCIPOM3BOANTH B3aUMOJICHCTBHE
3apsDKEHHBIX Tell.

OnucelBaTh  IPHHIMI JEHCTBUS dIIEKTPOMETPA.
DopMynHpOBaTh 3aKOH COXPAaHEHUSI AIIEKTPUIECKOT0 3apsia,
YCIIOBHSI €T'0 IIPUMEHUMOCTH.

CocTaBiTh ypaBHEHHUE, BRIpaKarollee 3aKOH COXPAHCHUS
JJIEKTPUYECKOr0 3apsiaa, B KOHKPETHBIX CUTYAIHsIX.
Beraucnsars, Mcnonb3ys COCTaBIEHHOE YpaBHEHHE,
HEW3BECTHBIE BEJTMYHHEL.

®dopmynpoBats 3akoH KyioHa, yciioBus ero
npuMeHrMocTH. COCTaBIATh ypaBHEHHE,' BBIpakarolee
3aKkoH KyitoHa, B KOHKPETHBIX CHTYalUsiX. BeraucisTs,
HCIIONB3YS COCTABIEHHOE YpaBHEHHE HEM3BECTHEIE
BEJINYUHBI.

Brruncnsats 3HaueHNe HaNPSHKEHHOCTH TTOJIST TOYETHOTO
INMEKTPUUECKOT0 3apsia, OINpeNelsTh HallpaBJeHHe BEKTOpa
HarnpsHKEHHOCTH B KOHKPETHOH cutyanun, ®opmynupoBaTh
TPUHIHIT CYNEPIIO3ULIHHN 3IEKTPUIECKUX MOJEH.
OnpenensTh HalpaBJIeHUE U 3HAUYEHHE Pe3YIbTUPYIOIIEH
HaNpsHKEHHOCTH JIEKTPUYECKOTO IO CHCTEMBI TOYEYHBIX
3apA/I0B.

M300pakath a1eKTpHYEecKOe Mojie C MOMOMIBIO JINHUH
HanpsHKEHHOCTH. Pacrio3HaBaThk 1 M300pakaTh JIMHUH
HaNpsHKEHHOCTH TIOJISl TOYETHOTO 3apsia, CHCTEMBI
TOYEUHBIX 3aps/I0B, MapaJUIENFHOW IIOCKOCTH, JIBYX
MapaJuleNIbHbIX MIIOCKOCTEH, OAHOPOIHOIO U HEOJHOPOAHOTO
3NEKTPUUYECKUX MOJIEH.

OnpenemnsTs Mo JINHUSIM HaNpsHKEHHOCTH IEKTPHYECKOTO
TOJIS 3HAKU M XapaKTep pacipeieNieHust 3apsi0B.
OmnpenensTs NOTEHIMAI 3JIEKTPOCTaTHIECKOr0 MO B
JTAHHOM TOYKE MOl TOUEUHOr0 MEKTPUIECKOro 3apsa,
Pa3HOCTh MOTEHINAJIOB, HAMPSKEHUE B KOHKPETHBIX
CHUTyalUsX.

CocCTaBIATh ypaBHEHUs], CBA3BIBAIONINE HATIPSDKEHHOCTh
3JIEKTPUUYECKOr0 MOJIS C PA3HOCTBIO MOTEHIINAJIOB.
BeruncnsaTs, ucnonb3yst COCTaBIEHHOE YpaBHEHHE,
HEU3BECTHbIE BEJIMYMHBL. [1300pakaTh SKBUIIOTCHIMATbHbIC
MOBEPXHOCTH  3JIEeKTpHUecKoro noius. PacrosHaBaTth U
BOCIIPOM3BOAUTE  3KBUIOTEHIUAIbHBIE IOBEPXHOCTH OIS
TOYEYHOT'0 3apsia, CUCTEMBbl TOYEYHBIX 3apsII0B,
3apsKEHHON IUIACTHHBI, BYX HMapajuleIbHbIX MJIOCKOCTEH;
OZIHOPOHOTO U HEOAHOPOJHOTO SIEKTPUIECKHX MOJNEHL.
OOBSICHATH YCTPOHCTBO, MPUHLIUIT EUCTBUS, PAKTUUECKOES
3Ha4YeHHE KOHAECHCATOPOB.

Boruncnars 3HaueHHE IEKTPOEMKOCTH IIIOCKOTO
KOH/IEHCATOopa, 3apsi/ia KOHAEHCATOpa, HAMPSHKEHUS Ha
00KJ1aIKaxX KOH/ICHCATOPa, IIapaMeTPOB  [IOCKOT0
KOH/IEHCATOpa, SHEPTUH EKTPUIECKOTO MO
3apsDKEHHOT0 KOHJIEHCATOPa B KOHKPETHBIX CUTYaIUsX.
Haxonuts B IHTEpHETE U JONOIHUTENBHOM JINTEPATYPE
uH(OpMAIHIO 00 OTKPBHITHHU AIIEKTPOHA, UCTOPUH U3YUCHHUS
3JIEKTPUUYECKUX SIBJICHUN. ['OTOBUTH NMpe3eHTaLUU U
COOOIEHHS 110 M3YYECHHBIM TEMaM.

3aKOHBI
HOCTOSIHHOTO
TOKA. 7 4.

IToCTOSHHBIN 2IIEKTPUYECKUAN

ToK. Cuna Toka. ConpoTUBIEHUE.
[TocnenoBarenbHOE U apaJlIEIbHOE
COEIMHEHUS TPOBOTHUKOB.

PaGoTta 1 MOIITHOCTB TOKA. 3aKOH
Jxoyna — Jlenna.
Onexrponsmxkymas cuia (3J1C).
3akon Oma 115 OJIHOM

JlaBaTb onpeneneHne NOHITHIA: AIEKTPUYECKUN TOK, CHIIa
TOKa, BOJBTAMIIEPHAs XapaKTePHUCTUKA, TEKTPUUECKOEe
CONPOTHBJIEHHE, CTOPOHHUE CHJIBI, AEKTPOIBIDKYIIAs CUJIA.
Ilepeuncnars ycnoBus CyIeCTBOBAHUS IEKTPHUECKOTO
ToKa. Pacrio3HaBaTh 1 BOCIPOU3BOAUTH SIBICHHE
HIEKTPHIECKOr0 TOKA, AEHCTBHS 3IEKTPUUECKOr0 TOKA B
MPOBOIHUKE.

OOBSICHATH MEXaHU3M SIBJIICHHI HA OCHOBAHUH 3HAHUH O
CTPOCHHUH BEIECTBA.

Tlonb30oBaThest aMIEpPMETPOM, BOIIBTMETPOM, YIUTHIBATh
0COOCHHOCTH M3MEPEHHUSI KOHKPETHBIM ITPHOOPOM U TPaBHIIA




BIEKTPUYECKOM LIETIH.
JlabopaTopHble padoThbI:
1.IlocnenoBarenbHOE U
napaieIbHOE COCTUHEHUS
MIPOBOTHUKOB.

2. Nzmepenue DJ1C nCTOYHMKA TOKA.

HOAKIIIOYEHUS B JIEKTPUYECKYIO LIETIb.
HccenenoBats SKCIIepUMEHTAIFHO 3aBUCHMOCTH CHIIBI TOKA B
MPOBOIHUKE OT HAIPSDKEHUS U OT CONPOTUBIICHUS
npoBoaHuKa. CTPOUTH rpadMK BOIETAMIEPHON
XapaKTEePUCTHUKH.

DopmynrpoBats 3akoH OMa JUTs yJacTKa LeTH, YCIOBHS eT0
npuMeHIMocTH. COCTaBIIATh YpaBHEHHUE, ONMCHIBAOIIEE
3akoH OMa JUIs y9acTKa IeTd, B KOHKPETHBIX CHTYaIlUsIX.
BorunciiaTe, ucnonb3ys COCTaBICHHOE YpaBHEHUE,
HEW3BECTHBIE 3HAUCHNs BeJM4YnH. PaccunTriBaTh 0Omiee
COIPOTUBJICHUE Y4acTKa LeNHU MPH MOCIEA0BATEIBHOM 1
napajuieJIbHOM COEAUHEHUAX IPOBOIHUKOB. BBINOIHATE
pacu€Thl CHIIBI TOKOB M HANIPSDKEHUH B Pa3IMIHBIX
JIEKTPUUYECKUX LETISIX.

DopMyaHpOBaTh U UCTIOIBb30BaTh 3aK0H JIxoyist- JIeHna.
Omnpenenste padoTy ¥ MOIIHOCTH JIEKTPUYECKOTO TOKA,
KOJIMYECTBO TEIUIOTHI, BBIICIISIOLIEHCS B IPOBOAHUKE C
TOKOM, IIPH 33JJaHHBIX IIapaMeTpax.

DopmynrpoBaTh 3ak0H OMa JUIs TIOJIHOH LIEeNH, YCIOBHUS €r0
npuMeHUMOCTH. COCTaBIIATh YpaBHEHUE, BbIpaXkaroliee
3akoH OMa JuIs IOJTHOM LienH, B KOHKPETHBIX CUTYalHsX.
PaccuntbiBarh, HCNONB3YsI COCTABICHHOE YPABHEHUE,
HEHU3BECTHBIE BEJTMYHMHBI.

M3MepsTh 3HaUeHNE SNEKTPOIBIDKYIIEH CHIIbI, HAIPSKEHUE
U CHJTY TOKA Ha y4acTKe LIeTH C IOMOIIBIO BOJIBTMETPA,
amIepmMerpa.

CobmroaTh npaBmIia TEXHUKH 0€30MacHOCTH TIpH paboTe ¢
HCTOYHMKAMH TOKA.

PaGoraTp B mape, rpymme nNpy BBHITTOJTHEHUN TPAKTHIECKHX
3a/laHUH.

HaxoauTs B mureparype u VHTepHETEe MHPOPMAIIUIO O CBSI3H
3JIEKTPOMAarHUTHOTO B3aUMOJCHCTBUS ¢ XUMHYECKUMH
peaKUUsIMH U OHOJIOTUUECKUMU TIpoLieccamMu, 00
HCTIONIb30BAHUM DJIEKTPUYECKHUX SBJICHUIN JKUBBIMHU
opranusmMami u T. J1.

T'0TOBUTH Npe3eHTALMH M COOOICHUsI [0 M3YYCHHBIM TeMaM

DIIEKTPUYECKHUI
TOK B Pa3IMYHBIX
cpenax. 4 u.

DneKTpOHHas IPOBOAUMOCTD
METAJJIOB. 3aBUCUMOCTb
COMPOTHUBIICHUS IPOBOJIHUKA OT
TEMIEPATYPHI.

DJIEKTPUYECKUH TOK B
nosynpoBoaHukax. Co6cTBeHHas U
MIPUMECHAs! POBOUMOCTH.

p-n — Ilepexon

DIEKTPUYECKUM TOK B
ANEKTPOJIUTAX.

DIEKTPUYECKUN TOK B BAKyyMe
U razax.

JlaBaTh onpejieieHne NOHATHI: HOCUTEIH JIEKTPUIECKOr0
3apsa, IPOBOAUMOCTh, COOCTBEHHAs IPOBOIMMOCTH,
MpPUMECHAs! TPOBOJUMOCTb, NEKTPOHHAs IPOBOJUMOCTb,
JBIPOYHAsT TPOBOJUMOCTB,

p-n- Ilepexon, BakyyM, TEpMO3JIEKTPOHHAs 3MHCCHUS,
JIEKTPOIIN3, TA30BbIH pa3psill, peKOMOMHALMS, HOHHU3ALNS,
CaMOCTOSITENIbHBIN pa3psill, HECAaMOCTOSTEIbHBIHN pa3pss,
Pacno3HaBaTh ¥ ONMUCHIBATH SIBJICHUS IIPOXO0XKICHHS
3JIEKTPUUECKOT0 TOKA YePE3 IPOBOJHUKH, MOIYIPOBOAHUKH,
BaKyyM, 3JIEKTPOJIHTHI, I'a3bl.

KavecTBeHHO XapakTepru30BaTh 3JIEKTPUUECKUI TOK B Cpejie:
Ha3bIBaTh HOCUTEJIH 3aPsJI0B, MEXaHHW3M UX 00pa30BaHus,
XapakxTep JIBIDKEHUsS 3apsi/IOB B ANEKTPHIECKOM MOJIE U

B €T0 OTCYTCTBHE, 3aBUCUMOCTb CHJIBI TOKA OT HANPSHKEHUS U
3aBUCHMOCTh CHJIBI TOKA OT BHELIIHUX YCIIOBHUIL.
IlepeuncnsaTh OCHOBHBIE MOJIOKEHUS TEOPUHU STIEKTPOHHON
MPOBOJAUMOCTU METAJIIOB.

Brruncnars 3HaueHns cpeHell CKOPOCTH YIOPAA0UEHHOTO
JBIDKEHUS DJIEKTPOHOB B METalIe MO JeHCTBUEM
3JIEKTPUUECKOro MOJIst B KOHKPEeTHOH cuTyanuu. OnpenensTsb
CONPOTHUBJIEHHE METAJUTMYECKOTr0 MPOBOAHUKA IIPU

JlaHHOM Temmneparype. [lepeuncasTe OCHOBHBIE MOJOKEHUS
TEOPUH JNEKTPOHHO-ABIPOYHOI IPOBOIUMOCTH
MOJTYIPOBOJHUKOB.

IIpuBOANTH MpUMEPBI YHCTHIX MOTYHNPOBOTHUKOB,
MOJYIPOBOJHUKOB C JOHOPHBIMU U aKLIENTOPHBIMU
npuMecsiMi. [IpuBoaUTE IPUMEpHI UCIIONB30BAHUS
MOJTYIPOBOJHUKOBBIX MpruOopoB. [lepeuncnsats ycaous
CYIIECTBOBAHUS IEKTPHIECKOTO TOKA B BaKyyMe.
IIprMeHsTH 3HaHUS O CTPOSHHUH BEILECTBA AT OMHCAHUS
SIBJICHHS TEPMOAJIEKTPOHHOM sMuccHy. ONHCHIBAaTh IPUHIINT
JIEHCTBUS BAKYYMHOTO O/, 3JICKTPOHHO-TY4EBON TPYOKH.
IIpuBOANTH IpUMEPHI HUCTIONB30BAHUS BAKYYMHBIX
npubopoB. OOBACHATh MEXaHI3M 00pa30BaHHs CBOOOIHBIX




3apsIOB B PACTBOPAX U PACILIABAX JJIEKTPOIUTOB.
IIpuMeHSTh 3HAHHS O CTPOSHHUH BEIIECTBA IS

OITMCAHUS SIBIICHUS DIICKTPOIH3a. [[pUBOAUTE IPHMEpHI
WCIIONIF30BAHUS JJIEKTPOIIN3A.

OOBACHATH MEXaHU3M 00pa30BaHMsI CBOOOTHBIX 3aps/IOB B
rasax.

IIprMeHSTh 3HAHHS O CTPOSHHUH BEIIECTBA IS

OINKCAHUS SIBJICHUH CAMOCTOSITEIILHOTO U
HECaMOCTOSTEIILHOTO Pa3psJIOB.

PacnioznaBath, IPUBOAUTE IPUMEPHI, TIEPSUHCIIATE YCIOBUS
BO3HUKHOBEHHSI CAMOCTOSTEILHOIO U HECAMOCTOSITEILHOIO
Ta30BbIX Pa3psIOB, PA3JINYHBIX TUIIOB Fa30BBIX Pa3psIoOB.
TIpuBOMUTH TPUMEPHI KCIOJIE30BAHMUS TA30BBIX Pa3PsIOB.
Haxomuts B muteparype u MHTEpHETE MHDOPMALIUIO TIO
3aaHHON TeMe. [lepepabarriBaTh, aHAIN3UPOBATH U
MPEJICTABIATH HHPOPMAITHIO B COOTBETCTBUU C
MMOCTaBJICHHBIMH 3a/1a4aMH.

TOTOBHTH Ipe3eHTAINH M COOOIEHNSI IO M3YIEHHBIM TEMaM.

[ToBTOpenue 34

Mexannka. OCHOBBI
AJIEKTPOIMHAMHUKH.

IlepepabatbiBaTh, aHAIM3UPOBATH U MPEICTABIATH
WH(QOPMAITHIO B COOTBETCTBUH C ITOCTABIICHHBIMHU 3a/1a49aMH.
T'oToBHTH Npe3eHTANH M COOOIEHNSI TT0 H3YYEHHBIM TEMaM.
PaGorats B mape, rpymre. CocTaBisTh ypaBHEHHS,
BBIUUCIIATD, UCIIONB3Ys COCTaBIEHHOE YpaBHEHUE,
HEHM3BECTHbIE BeJIMYMHbL. KOHTpoIMpoBaTh peleHue 3aaau
CcaMMM U IPYTMMH yYalllUMUCs

11 kinacc (684, 2 4 B Heen10)

OcHOBBI IJTCKTPOAUHAMMUKHU (npogos:xeHue). 9 vy,

MaruutHoOE 10JI€E.
5 4.

MarnauTHoe nosie. Muaykius
MarHuTHOTO 1oJjisi. Bexktop
MAarHUTHOW WHIYKIIHH.

JleicTBMe MarHMTHOTO TOJIS Ha
MIPOBOJIHHUK C TOKOM M JIBHKYITYIOCS
3apSOKCHHYIO YacTHILY.

Cuna Amnepa. Cuna Jlopenia.
[IpaBuio eBoil pyKu.

MarsuTtHble CBOMCTBA BEIECTBRA.
JlaGoparopHas padora.
H3mepenue cuibl B3auMOJIeHCTBUSA
MarHuTa ¥ KaTyIIK{d ¢ TOKOM

JlaBaTh onpejieieHne MOHATHI: MarHUTHOE TIOJIE, MHAYKIHS
MarHUTHOrO T10JIs, BUXPEBOE ToJe, cuina Amrepa, cuia
JlopeHua, GpeppomarseTuk, 1oMeH, TeMneparypa Kropu.
JlaBaTh onpejieNieHne e JMHHULbl HHAYKIIUY MarHUTHOTO
oIS

Ilepeuncnare OCHOBHBIE CBOWCTBA MATHUTHOT'O TOJISI.
M300pakaTh MarHUTHBIE IMHUY TIOCTOSHHOTO MarHHTa,
HPSIMOTO TIPOBOJIHUKA C TOKOM, KaTYLIKH C TOKOM.
Hab6mronats B3anMo/IeliCTBIE KATYyIIKU C TOKOM U MarHHTa,
MarHUTHOU CTPENIKU U MPOBOJIHUKA C TOKOM, JeicTBHE
MarHUTHOTO NOJIs Ha JABHXKYIIYIOCS 3apsDKEHHYIO YacTHILY.
dopmynrpoBaTh 3aKOH AMIiepa, Ha3bIBaTh IPAHULIBI €T0
npuMeHuMocTH. OnpenensTh HanpasieHue JTMHUN
MHJYKIIUH MarHUTHOTO TOJIsI C MIOMOILBIO MpaBHIIa
OypaBuMKa, HaNpaBlICHUE BEKTOPOB CUJIbI AMIIEPA U CHIIbI
JlopeHna ¢ nomoIikio npasuia geBoil pyku. Ilpumensars
3aKoH Amrepa u GopMyITy AJIst BeIYHCIeH s ciibl JlopeHiia
HpH peleHny 3a1ad. [lepednciaTs THIIBI BELIECTB 110
MarHUTHBIM CBOMCTBaM, Ha3bIBaTh CBOMCTBA Jya-, Mapa-, 1
(heppoMarHeTHKOB.

M3mMepsTh cuity B3aMMOJEHCTBHS KaTYIIKU C TOKOM U
MarHuTa.

PaboraTb B nmape Mpu BBINOJIHEHUN NTPAKTUYECKUX 3aJaHUH,
B IIape ¥ IPyIIe IpH PEHICHU 3ajau.

Haxonuts B nmureparype u MurepHeTe uupopManuio o
BKJIaze Ammepa, JlopeHIa B n3ydeHre MarHUTHOT'O IO,
pycckoro ¢usnka CroneroBa B UCCIEIOBAHHE MarHUTHBIX
CBOICTB (peppOMAarHeTUKOB,' O MPUMEHEHNH 3aKOHa AMIIepa,
MPaKTUYIECKOM HCIONB30BAaHUHU JEHCTBUSI MArHUTHOTO TIOJIS
Ha JBWKYLIUHCS 3apsi], 00 YCKOPUTENAX IEMEHTAPHBIX
YaCTHI], O BKJIaI€ POCCHHCKHUX YYEHBIX B CO3/IaHUE
YCKOpHTENeH 3JIeMEHTapHbIX YaCTHI], B TOM YHCIIE B
00beTMHEHHOM MHCTHTYTE siIepPHBIX Hccienoanmii (OUSIN)
B T. JlyOHe u Ha anponom komnaiiaepe B LIEPHe; 06
UCIOJIb30BaHUH (hepPOMarHeTHKOB, O MarHHUTHOM II0JIe
3emim.

T'oTOBHTH Ipe3eHTAINH M COOOIISHUSI [0 H3YUECHHBIM TeMaM

ONEeKTpOMarHuTH

SIBIIeHME DIEKTPOMATHUTHOU

JlaBaTh onpeneneHne NOHITHIA: IBJICHUE AIEKTPOMAarHUTHOM
WHIYKIWH, MarHUTHEIA toTok, OJIC uHAyKImy,




ast MHTYKITUS.
4y,

WHAYKIUU. MarHuTHBIN TOTOK.
[IpaBuno Jlenua. 3akox
ANEKTPOMArHUTHOW WH]TyKIIHH.
DNIeKTPOMarHuTHOE TOJIE.
[IpakTUueckoe NpuMEHEHNE 3aKOHA
ANEKTPOMATHUTHOMN MHTyKITHH
SIBiieHME CAMOMHIYKIINH.
NHAYKTUBHOCTD.

DHeprus, MAarHUTHOTO TIOJIS TOKA.
JlabopaTopHnas padora:
HccnenoBanue siBieHus
AJIEKTPOMArHUTHOUW WH/TYKITHH.

WUHAYKTHBHOCTb, CaMOMHAYKLHsA, DJIC CaMOMHIYKLIHUH.
Pacrnio3HaBaTh, BOCIIPOU3BOIUTE, HAOIIOIATh SIBIICHNE
ANIEKTPOMATHUTHON WHIYKIWH, TI0OKa3bIBATh IPHYNHHO-
CIICJICTBEHHBIC CBSI3U NP HAOMIOICHUH SIBIICHUSL.
Habinronath 1 aHATM3UPOBATH SKCIIEPHUMEHTHI,
JEMOHCTpUpYyroLIre npasuio JleHna.

DopmynupoBath npasmio JIeHIa, 3aKoH 3JIeKTpOMarHUTHOR
WHAYKIHH, Ha3bIBaTh IPAHUIIBI €0 IPUMEHHUMOCTH.
HccnenoBath sBICHHE SIICKTPOMArHUTHON MHIYKIHH.
PaboTaTh B ape U rpyIie mpu BbIOTHEHUH

NPAKTHYECKUX 3aJ[aHHIl, IUIAHUPOBATH SKCIIEPHMEHT.
TlepeuncisTh IpUMEpPBI UCIIONB30BAHUS SBICHUS
ANIEKTPOMArHUTHON MHIYKLIHH.

Pacro3HaBaTh, BOCHPOU3BOAUTE, HAOIIONATE SBICHHC
CaMOMH/YKIINH, TTOKa3bIBATh IPHYHHHO-CIICACTBEHHBIC
CBSI3H TP HAOIFO/ICHUH SBICHHUS.

DOopMyYITHPOBATH 3aKOH CAMOWHYKIMH, HAa3bIBATH MPAHHUIIBI
€ro MPUMEHUMOCTH.

TIpOBOIUTE aHAIOIHIO MEXK/TY CAMOUHIYKIHEH 1
HHEPTHOCTBIO.

OrnpeiessiTh 3aBUCHMOCTh HHIYKTHBHOCTH KaTYIIKH OT €€
JUTHHBI U TUTOIIA/H BUTKOB.

OrnpeiesisiTh B KOHKPETHON CHTYAIlMH 3HAYCHHS MATHUTHOTO
noroka, DJC unnykiuu, 9/1C caMOMHIYKIHH,
HUHAYKTHBHOCTb.

Haxonuts B mureparype u MarepHeTe napopmanmio 0o
HCTOPHH OTKPBITHS SABJICHHS SIICKTPOMATHUTHON HHIYKIIUH,
0 BKJIaJIe B U3Y4EHHE ITOTO SABJICHUS poccuiickoro ¢pusnka 3.
X. Jlenna, o 60pb0e ¢ MPOSIBICHUSMH AJIEKTPOMarHATHOH
WHAYKIUH U € UCTIONIb30BaHNH B MPOMBIILICHHOCTH.
T'OTOBHTH NMPE3EHTAIIMU U COOOIICHHS 110 M3YICHHBIM TEMaM.

Kose0anus v BoJIHBI. 16 4.

Mexannueckue
KoJiebanus 3 4.

Mexannueckue KoyueOaHusl.
CBo0OoaubIe KOoJIe0aHus.
MaremaTuyecKuil U Npy>KUHHBIN
MasaTHUKU. [IpeBpanenus snepruu
MIpH KoJIeOaHUAX. AMILTUTY/A,
Mepuo, 4acToTa, (paza kojaecOaHmid.
Boinyxxnennbie koiebaHus,
pe30HaHC.

JlaGoparopHas padora:
Omnpenenenre yCKOpeHHs
CBOOOJHOTO MAaJACHUS NP MOMOIIN
MasiTHUKA.

HccnenoBanue:

[Ipu 3aTyxanuu konebanui
aMIUIMTy1a 0OpaTHO
MIPOMOPLIMOHAIbHA BPEMEHH.

JlaBathb onpejieneHue MOHATHI: KoseGanus, KonedaTesbHast
CHCTEMa, MEXaHU4YeCKHe KoaeOaHus, FapMOHHYECKHE
KoneOaHus, cBOOO/HbIE KOJeOaHys, 3aTyXaroIue
KoseOaHus, BEIHYX/ICHHbIE KOJIeOaHUs, pe30HaHC,
CMeIleHHe, aMIUINTYAa, IEPUOJL, YaCTOTa, COOCTBEHHAs
Jacrora, (asa.

HaspiBarh ycrioBusi BOSHUKHOBeHUsI KojeOanuid. [IpuBoanThb
HpUMEpBI KOJeOaTe bHbIX CHCTEM.

OnuceIBaTh MOJETH «IIPYKUHHBIM MasSTHUKY,
«MaTEeMaTHYECKHH MasTHUK.

TepeuncuaTs BUabI KOeOATENBHOrO IBIKEHHUS, UX
CBOMCTBa.

Pacnio3HaBath, BOCIIPOU3BOUTH, HAOIIOAATh
rapMOHHYECKUE KojeOaHus, CBOOOIHbIE KOJIeOaHusl,
3aTyxarolue KojaeOaHus, BEIHYKICHHbIE KoneOaHus,
pe30HaHC.

Tlepeuuncnsrs ciocoOb! nonydenuss CBOOOTHBIX U
BBIHYX/ICHHBIX MEXaHUYECKUX KOJNCOaHHUIL.

CocraBisiTh ypaBHEHHE MEXaHHYECKUX KOleOaHuil,
3aNMCBIBATh ero peuieHus. Onpenensirs o ypaBHeHUIO
K0J1€0aTeIbHOTO IBIXKSHUSI TApaMeTpbl KOJICOaHHH.
Ipencrasaars rpaduyuecky 3aBUCUMOCTb CMEILEHUS OT
BPEMEHH IPH KOJeOaHHAX MATEMaTHYECKOr0 U MPY)KUHHOTO
MasTHUKOB. Onpenensts 1o rpaduky XapakTepUCTHKU
KOJNeOaHUH: aMIUTUTY/Ly, IEPHOA ¥ 4acTOTY.

BBIYMCIATH B KOHKPETHOW CHTYal[MH 3HAYECHUS NIEpHUoia
KOJNeOaHNH MaTeMaTHYEeCKOro U MPY>KMHHOTO MasTHUKOB,
SHEPI'UH MAsTHUKA.

OOBSICHATH MPEBPAILEHHUS YHEPTUH [PU KOJICOAHUSIX
MaTeMaTHYeCKOro MasgTHUKA M IPy3a Ha MPYXHHE.
PaboTaTh B mapax W rpymnmne Ipy pelieHny 3a1a4d 1
BBINIOJIHCHUH TIPAKTHYECKHUX 3a/IaHUM, HCCIIEI0BaHHH,
IUIAHHUPOBATh SKCIIEPUMEHT.

Bectu nuckyccuio Ha Temy «Ponb pe3oHaHca B TEXHUKE U
OBITY»

Haxonuts B muTeparype 1 UHTEpHETE HHPOPMALIUIO 00
WCTIONIb30BaHUH MEXaHUYECKHUX KolebaHuii B mpubopax




Te0IOropa3BeIKy, Yacax, KauelsX, JIPYrux yCTpoicTBax, o0
WCIIONTb30BaHUH B TEXHUKE U MY3bIKE pe30HaHca U 0 OOproOe
C HHM.

ToToBUTH Mpe3eHTaNH U COOOIIECHHS TT0 U3YIEHHBIM TEMaM.
Pemats 3agaun.

KouTponupoBats pelienue 3aa4 caMuMm 1 ApyrumMu
YYalMMHUCS.

DNeKTpOMarHuTH
bI€ KOJIeOaHMsI.

6 4.

DNeKTpOMarHUTHBIE KOJIeOaHusI.
KonebarenbHblil KOHTYP.
CB00OOIHBIE AIEKTPOMArHUTHBIE
KOJIeOaHuUS.

IIepemeHHBIH TOK.

JlaBaTb onpeiesieHNe MOHATHH: JJIEKTPOMAarHUTHBIE
KoJyieOaHus, KoJeOaTeNbHBIH KOHTYpP, CBOOOHEIE
JJIEKTPOMArHUTHBIE KOJIeOaHusI, BEIHYKICHHBIE
JJIEKTPOMarHUTHBIE KoJleOaHNs, TIepeMEeHHbIH
JJIEKTPUYECKHH TOK, aKTHBHOE COIIPOTHBIICHHE,
JelcTByoIIee 3HaUEeHNE CUITBI TOKA, IeHCTBYIOIIEe
3HAUYEHHE HAINpPsDKEHWs, TpaHchopMmarop, kodddumenTt
TpaHchopMaIyn.

N3o00pakaTs cxemy KonedaTeNnpHOro KOHTYpa U ONUCHIBATh
TPUHIHIT €T0 paboTEHI.

Pacnio3naBath, BOCIIPOU3BOIUT, HaOIIOAATH

cBOOO/IHBIE JIEKTPOMArHUTHBIE KoJeOaHus. AHAIN3UPOBATh
MpEeBpAIICHIUS] YHEPTUH B KOJIeOaTEIEHOM KOHTYpE TIpH
JJIEKTPOMarHUTHBIX KonebaHusx. [IpencTaBisTs B Buae
rpa)UKOB 3aBUCUMOCTB JIEKTPUYECKOT0 3apsijia, CHIIbI TOKa
Y HaTPsDKEHUsI OT BPEMEHH ITPU CBOOOHBIX
JJIEKTPOMArHUTHBIX KonebaHusax. OnpenensTs mo rpaduxy
KOJIe0aHMH XapaKTePUCTUKH: aMIUTUTYAy, MEPUOI U
yacTotry. 3anuceiBath popmyiny TomcoHa. Beraucisrs ¢
HOMOIIBIO opMyIIbl TOMCOHA IIEPHOJT U YaCTOTY
CBOOOJIHBIX AJIEKTPOMArHUTHBIX KOJIEOaHHUIA.

OrnpeniensTh NEPUOJL, YaCTOTY, AMIUIUTYY KosieOaHHUH B
KOHKPETHBIX CHTYyanusix. OOBSICHATH NPUHINI MOIyYEHHS
HEePEMEHHOr0 TOKa, YCTPOHCTBO I'eHepaTopa NepeMEeHHOro
TOKA.

HaspiBaTh 0COOCHHOCTH IIEPEMEHHOT0 3IEKTPHISCKOr0 TOKa
Ha y4acTKe LIETH C Pe3UCTOPOM. 3anMChIBaTh 3akoH OMa 11st
LeNH NIePEeMEHHOro ToKa. HaXxomuTh 3Ha4eHNs CHIIBI TOKa,
HaIpsDKEHUs, aKTHBHOI'O CONPOTHBIICHUS LENH
HEePEMEHHOr0 TOKa B KOHKPETHBIX CUTyalUsX. BaucisaTh
3Ha4YEHMS MOLIHOCTH, BBIACIAIONIECHCS B IIENN EPEMEHHOT0
TOKa, JEHCTBYIOIME 3HAUCHHS TOKA U HAIPSDKEHHUS.
OnuceIBaTh YCTPOMCTBO, IPUHLIUI JEHCTBUS U
npuMeHenne Tpancdopmaropa. Haxonuts B iureparype u
MHTEpHeTe HHPOPMAINIO NOIY4EeHHH, Iiepeade 1
HCIIO0JIb30BaHUH IIEPEMEHHOr0 TOKa, 00 HCTOpUU

CO3JaHHs U MPUMEHEHUH TPAaHCHOPMATOPOB, Ha3bIBATh
OCHOBHBIX MMOTpeduTeneii anekrposHepruu. Bectn
JIMCKYCCHIO O II0JIb3€ M BPEJIE NEKTPOCTAHLHH,
apryMEHTHPOBATH CBOIO IO3ULIMIO, YMETh BBICIYLINBAThH
MHEHHUE JAPYTUX Y4aCTHHKOB.

T'oTOBHUTH NpE3EHTALMU U COOOLICHHS 110 U3YYEHHBIM TEMaM.

Mexannueckue

BOJIHBL.
3 4.

MexaHn4ecKye BOJIHEI.
[Tortepeynsie 1 IPOIOTBHBIC
BOJIHBI. DHEPrUs BOJIHBL. 3BYKOBBIE
BOJIHEL.

JlaBaTb onpezeseHne MOHATHIA: MEXaHUYeCKas BOJTHA,
rornepeyvHas BOJIHA, IPOIOIbHAS BOIHA, CKOPOCTH BOJHBI,
JUTMHA BOJIHBI, 3BYKOBas BOJIHA, TPOMKOCTB 3BYKa, BBICOTA
TOHA, TeMOp, OTpaXKeHHe, PEIIOMIICHUE, TIOTIIOIICHHE,
UHTEpPEPEHIINS, MEXaHHYESCKUX BOJH, KOT€PEHTHbBIE
WCTOYHHKH, CTOSYas BOJTHA, AKyCTHYECKUH PE30HAHC,
IJIOCKOTIONSIpU30BaHHas BosiHa. [lepeuncnsaTe cBoiicTBa
MEXaHMYCCKUX BOJIH.

PacnosznaBatp, BOCIpon3BOANTE, HAOMIOAATH
MeXaHHUYEeCKUE BOJIHBI, MONEPEYHbIC BOJIHBI, MPOIONbHBIC
BOJTHBI, OTPaKCHUE, MIPETOMIICHHE, MOTJIOIIEHHUE,
UHTEPPEPEHIINIO, MEXaHUUECKUX BOJTH.

HazbiBate XapakTepuCTHKHU BOJTH: CKOPOCTb, YacTOTa, AJHHA
BOJIHBI, Pa3HOCTD (a3.

OnpenessiT B KOHKPETHBIX CHTYAIHsIX CKOPOCTH, YaCTOTEHI,
JUTHHBI BOJIHBI, Pa3HOCTH (ha3 BOIH.

HaxonuTsb B murepatype u uHTEpHETEe UHPOPMAIIHIO O
BO30YK/IEHHH, TIepe/iade U UCTIOIh30BAHIH 3BYKOBBIX BOJH,
00 MCIONTB30BaHUN PE30HAHCA 3BYKOBBIX BOJIH B MY3BIKE U
TEXHHKE.

Bectu nuckyccuio o nonib3e U BpeJe BO3ACHCTBUS Ha




YCJIOBCKA 3BYKOBLIX BOJIH, apr'YyMEHTHPOBATH CBOIO
MO3UIHI0, YMETH BBICIYHINBATh MHCHUEC NAPYTUX Y4aCTHHUKOB.
T'otoBuTH NNPE3CHTAllUU U C006HleHI/ISI 110 M3YYCHHBIM TEMaM

DNeKTpOMarHuTH
bIC BOJIHBI.
44,

BHGKTpOMaFHI/ITHBIe BOJIHBI, IIOJIC.
Buxpesoe anekTpuydeckoe mnoie.
I[I/IaHaSOHI)I OJICKTPOMArHUTHBIX
M3JIy4eHUH U UX PAKTHYECKOE
IIPUMEHEHHE.

JlaBatb onpeiereHne MOHATHIA: SJIEKTPOMArHUTHOE TIOJIE,
BHUXPEBOE IMEKTPUIECKOE TI0JIE, JCKTPOMATHUTHEIC BOJIHBI,
CKOPOCTH BOJTHBI, JUTHHA BOJHEI, ()aza BOJHBI, OTPaKCHUE,
HpeJIOMIICHHE, TIOTIIOLIEHHE, NHTepQEepeHINs, THppaKIus,
MONIEPEYHOCTh, TMOJSPHU3AIINS JEKTPOMATHUTHBIX BOJH,
paaroCBs3b, PaaHOJIOKAIIHS.

OOBACHATH B3aUMOCBS3b MIEPEMEHHBIX AJIEKTPUUECKOTO U
MarHuTHOro 1nojei. PucoBars cxemy pacnpocTpaHeHus
3JIEKTPOMarHuTHOM BOJHEI. [lepeunciars cBoiicTBa U
XapaKTePUCTUKHU EKTPOMArHUTHBIX BOJH. Pacrio3HaBaTh,
HaOJIFOIATh AJICKTPOMArHUTHBIC BOJIHBL, M3ITyYCHUE, IPUEM,
OTpaXeHHE, MPEJIOMIICHHE, MOTJIONICHUE, HHTEP(EPEHITHIO,
TUPPAKITUIO U TIONIAPU3AIIIO AICKTPOMATrHUTHBIX BOITH.
BbIuucisaTh B KOHKPETHBIX CUTYAIMSIX 3HAYCHUS
XapaKTePUCTUK BOJH: CKOPOCTH, YaCTOTHI, JUTMHBI BOJTHBI,
pazHoctH da3. HccnenoBaTh CBOMCTBA IICKTPOMArHUTHBIX
BOJTH C TIOMOIIILI0 MOOWITBHOT0 TenedoHa. HaspBate u
OIUCHIBATH COBPEMEHHbBIE CPE/ICTBA CBS3H. BbiiensTs poib
A. C. Tlonoa B U3yueHHUHU 3JIEKTPOMAarHUTHbIE BOJIH 1
CO3JJAaHUH PaIUOCBS3H.

OTHOCHTBCS C yBOKEHHEM K YUEHBIM M UX OTKPBITHSIM,
000CHOBBIBATh BAKHOCTH OTKPBITHS AJIEKTPOMAarHUTHBIX
BOJIH JIJISL Pa3BUTHS HAYKU.

Haxoxunts B mureparype u VHTepHeTe MHpOpManuio,
MIO3BOJISIOIIYIO OTBETUTH Ha ITOCTaBJIEHHbIE BOIIPOCHI 110
TeMe.

PaGoraTh B Iape u rpyrme npyu penieHny 3a1ad 1
BBITIOJIHEHUH NPAKTUYECKUX 3aJaHUM.

Bectu nuckyccuto o nons3e U Bpesie UCIOIb30BaHUS
YeJIOBEKOM 3JIEKTPOMAarHUTHBIX BOJIH,

apryMEeHTUPOBAThH CBOO MO3ULIUIO, YMETh BBICIYIINBATH
MHEHHUE JPYruX Y4aCTHUKOB.

T'OTOBUTH NpE3eHTALMH M COOOIICHUSI [0 H3YYCHHBIM TEMaM.

Onrtuka. 13

4.

CBeTOBBIC BOJTHEL.
I'eomerpuueckas
M BOJHOBAs
onTtuka. 11 4.

I'eoMeTpuueckas onTuka.
[IpsimonuHelHOE pacpoCTpaHEHHE
CBETa B OJJTHOPOJHOM cpee.
3aKOHBI OTPAXKEHUS U TPETOMIICHHS
cera. [lonHoe oTpakeHue.
OnTrueckue mpruoOOpPHI.

BosiHOBEIE CBOIICTBA CBETA.
Ckopoctb cBeta. MaTepdepennus
ceera. KorepenTHOCTh

BoJyH. Judpakuus cBera.
Ilonspuzanus ceera. Jucnepcust
cBera. [IpakTnueckoe npuMeHeHue
3IIEKTPOMArHUTHBIX U3ITy4YEHUH.
JlabopaTopHbie padoThbI:

1. Onpenenenne moka3aTens
MPETOMIIEHHUS CPEIBI.

2. Usmepenue GpoKycHOTO
paccTosiHUs cCOOUparoIIei JTUH3BL
3. Omnpenenenue JUIMHBI CBETOBOM
BOJIHBI.

Uccnenosanus:

1. VccnenoBanue 3aBUCUMOCTH
yriia IpeIoMJICHUs OT yIJia MaJeHusl.

JlaBaTb ompejeneHHe MOHATHUIL: CBET, FeOMETpUYEcKast
ONTHKA, CBETOBOH JIyd, CKOPOCTb CBETA, OTPa)KCHHE CBETA,
HpPEJIOMIIEHHE CBETA, IIOJTHOE OTPa’KEHUE CBETA, YroJ
MaJIeHus], Yrojl OTPa)KeHHs, yroil NpeIoMIICHHS,
OTHOCHUTEJIbHBIN [T0Ka3aTelb PETOMIICHH s, aOCOMIOTHBIN
IOKa3aTelb MPEIOMIICHUS, JIMH3a, (OKYCHOE paccTOsIHUE
JIMH3BI, ONITUYECKAsl CUIIA JIMH3bI, JUCIEPCUsl CBETa,
UHTepEepeHIns cBeTa, QU PaKIys cBeTa, AU paKMOHHAS
peléTKa, IoIsIpH3alis CBETa, €CTECTBEHHBIH CBET,
TUIOCKOMOJISIPU30BAHHBIN CBET.

OnuckIBaTh METO/IbI H3MEPEHUSI CKOPOCTH CBETA.
Ilepeuncnare cBoiicTBa cBETOBBIX BOJIH. PacniosHaBats,
BOCIIPOM3BOUTD, HAONIOAATh PACIPOCTPAHEHUE CBETOBBIX
BOJIH, OTPaXXEHHE,

HpeJIOMIICHHUE, TOIVIOIIEHUE, AUCHEPCHIO, HHTEP(EpEeHIIUIO,
JUGPaKLIUIO U IIOIAPU3ALMI0 CBETOBBIX BOJIH.
dopmynrpoBaTh NpUHIMI [ 1oiireHca. 3aKoHbI OTpaXKeHUS U
MPEJIOMIICHHS CBETA, TPAHHIBI MX MPUMEHUMOCTH.
Crpoutsb X0/ JTyda B IJIOCKOMAapaUIeNbHON TIacTHHE,
TpPEeYronbHOM NMpU3Me, IOBOPOTHOM NMPHU3ME,
o0opauuBarolIei npu3Me, TOHKOM JTHH3E.

CTpouTh U300pakeHHe TpeIMeTa B INIOCKOM 3epKaie, B
TOHKOM JIMH3E.

Tlepeuncnars BUABI IUH3, UX OCHOBHBIE XapAKTEPUCTHUKH -
ONTHYECKHI LIEHTP, IJIaBHAs ONTHYECKast 0Cb, QOKYC,
ONTHYECKAs CUJIA.

OmnpenemnsTe B KOHKPETHOH CUTyally 3HAUYEHHS yriia
MaJICHUs], YTi1a OTPaKeHHs, YIIIa MPeIOMIIeHHS,
OTHOCUTEIBHOTO MOKA3aTeNs MPETOMIICHHS, a0COIIOTHOTO
MOKa3aTess MPEeJIOMIICHHs, CKOPOCTH CBETa B Cpefe,
(hOKYCHOTO PACCTOSIHUS, ONTUIECKOM CHIIBI JIMH3HI,
YBEJIMYEHHUS JIMH3bI epHO/a AUPPAKIIMOHHON PEHIETKH,




2. UccnenoBanue 3aBUCUMOCTH
PacCTOAHUA OT JIMH3BI 10
M300paKeHUs OT PACCTOSIHUSA OT
JIMH3BI JIO0 TIPEAMETA.
IIpoBepka runores:

Yron npenomiieHus
HPSMOTIPOTIOPLUOHAIICH YIITY
IIaacHus.

MOJIOKEHUH HHTEeP(PEPEHINOHHBIX U U(PAKIIMOHHBIX
MaKCHUMYMOB I MUHUMYMOB.

3anuceBaTh (opMyTy TOHKOH JIMH3BI, PACCUUTHIBATH B
KOHKPETHBIX CHTYallUsIX C €€ TIOMOIIBI0 HEU3BECTHBIE
BEJINYUHBL.

OOBSICHATH MIPUHIUIT KOPPEKIIH 3PSHHUS C TIOMOIIIBIO OYKOB.
DKCIIepUMEHTAIEHO ONPEAENIATh OKa3aTellb MPEITOMICHHS
cpenpl, (HOKYCHOE pacCTOsHUE coOHparomeit u
pacceuBaromIei IMH3, JUIHHY CBETOBOH BOIHBI C TOMOLIBIO
I(PaKIMOHHON PEeIETKHL.

HccnenoBath 3aBUCHMOCTS yrila MPEIOMIICHHS OT yrila
HaJIeHUs, 3aBUCHMOCTh PaCCTOSHHS OT JIMH3BI JI0
N300paXeHNsI OT PACCTOSHUS OT JIMH3BI JI0 TIpeMeTa.
TIpoBepsaTh THIIOTE3BI: YTOI MPEIIOMIICHHS
TPSIMOTIPOTIOPIIMOHAJIEH YIITy MaAeHHs M KOHCTPYHPOBaTh
MOJIEINN TEeJIECKOIIa H/HITH MUKPOCKOIIA.

PabGoraTs B mape u rpymiie npy  BEITOTHEHAN
MPaKTHIECKHUX 33JaHHH, BHABIKSHIH THIIOTE3, pa3padoTKe
METOJIOB NTPOBEPKH rurnores., HaxoanTs B ureparype 1
Wurepuere napopmarmio o 6norpapusix 1. Herorona,

X. T'roiirenca, T. FOnra, @. ®penens, o6 nX HaydIHBIX
paboTax, 0 3HaUSHNH UX padoT IUIsl COBPEMEHHOHW HAayKH.
Bericka3piBaTh CBOE MHEHHE O 3HAYCHUH HAYIHBIX OTKPBITHI
u pabot no onrruke U. Hetorona, X. I'toiirenca, T. FOwra,
O. ®penens.

BocnpranMaTh, aHATU3HPOBATH, NepepadaThiBaTh U
NPEeIBSIBISTH HHOOPMAIHIO B COOTBETCTBHH C
TIOCTaBJICHHBIMH 3aJa4aMH.

Bboiiensate OCHOBHBIE MOJIOKEHHST KOPIYCKYIISIPHOH 1
BOJIHOBOH TEOpHii CBeTa. Y4acTBOBaTh B OOCYKJICHHHU 3THX
TEOpHUil U COBPEMEHHBIX B3IVISIOB Ha TIPUPOJY CBETA.
T'oTOBHUTH NpE3EHTALMU U COOOILICHHS 110 M3YYEHHBIM TEMaM.

N3nyuenue u

Bunpl nznydenuii. Mctounnku

HaBaTL OIpeACIICHUE TOHATHH: TETIIOBOE H3JIy4€HUE,
DJIEKTPOJIIOMHUHECHEHIIMA, KaTOAOJIOMUHECHECHIIUY,

CIICKTPBI ceera. CnekTpel. CreKTpanbHbIH XEeMHIIOMHHECHeHIus, GoTomoMuHeceHuus. [lepeuncnsars
24 aHaJIn3. BUJIBI CIIEKTPOB. Pacrio3HaBaTh, HAaOJIOAATH CILTONIHOM
TerioBoe U3ITy4eHHE. CIIEKTp, IMHEHYATbIH CHEKTP, MOJI0CATHIH CIEKTP, CIIEKTP
I U3JIy4eHHs M TorioneHus. I[lepeuncisaTs BUIbI
Kajia S1ICKTPOMArHATHBIX BOJIH. JIEKTPOMArHUTHBIX U3Iy4EHHH, X UCTOYHUKH, CBOKHCTBA,
Habmonenue CIICKTPOB. npuMeHenue. Vcronb3oBaTh MIKAy 31€KTPOMarHUTHBIX
BosH. CpaBHHUBATh CBOIMCTBA 31€KTPOMArHUTHBIX BOJIH
Pa3HbIX JUaNa30HOB
OcHOBBI CHIENMAJTBHOI TEOPUH OTHOCUTEJIBHOCTH. 3 4.
OCHOBBI HOCTYJ'IaTBI CTO' I/IHBapI/IaHTHOCTB HaBaTb OIpeACIICHUE TTOHSTHI: COGbITI/le, IocTyJar,

. coOCTBEeHHasi HHEpIMAIbHAs CHCTeMa 0TCuéra, COOCTBEHHOE
CIICIHATILHOU MOJyJIst CKOPOCTH CBETA B BAKYYMC, BpeMs, COOCTBEHHAs JJIMHA TeJla, Macca MOKOsl, HIHBAPUAHT,
TCOpUH IPpUHOHUITI OTHOCUTCIbHOCTH SHEPIUs ITOKOS.

OTHOCUTEIBPHOCTHU 9171HIJ_ITeI7[Ha. CDOpMy.]'II/IpOBaTb IOCTYJIaThI CTO. q)OpMyJII/IpOBaTb

(cto) 34 CBs13b MacChl ¥ SHEPTUH CBOOOHOM BLBOMEI 113 HocTyatos CTO.
: ®dopmynuposats noctynatel  CTO.
YaCTHLbL. DHEPIUs MOKOS. ®DopmynnpoBaTs BbIBoABI u3 moctynaroB CTO.
AHanmu3upoBath HOPMYITY PEJIITUBUCTCKOIO 3aKOHA
CIIOXKEHHUS CKOPOCTEH. 3amuChIBaTh BEIPAXKESHUE JUIS SHEPTHU
HOKOSI 4aCTHILIbI
M3narath CyTh NPUHIMIIA COOTBETCTBUSL.
Haxonuts B nmureparype u arepHeTe nubpopMaIuio o
Teopuu 3dupa, 06 FIKCHepUMEHTaX, KOTOPBIE MPUBEITH K
coznarnio CTO, 00 OTHOCHTENFHOCTH PACCTOSIHUS U
MPOMEKYTKOB BpeMeHH, 0 Ouorpaduu A. DiHIITEHHA.
BeickaspiBath cBo€ MHeHue 0 3HaueHun CTO mis
COBPEMEHHOM HAayKU.
T'OTOBHUTH NPE3EHTALMU U COOOLICHHS 110 U3YYECHHBIM TEMaM.
KBanroBas ¢usuka 17 4.

CBCTOBLIC FI/IHOTe3a HHaHKa O KBaHTax. ,HaBaTI) OINpEACIICHUE TIOHSITHIA: Q)OTOS(b(bCRT, K6BaHT, TOK
HACBILICHHMS, 3a/ICP)KUBAIOILEE HANpsUKEeHKE, paboTa BEIXO0Ia,

KBaHTHI. ®otorddext. DoToH. Kpacias rpania hoTo>heKTa.

Su VpaBHenue A. DUHTIITEWHA JIs PacriosHaBaTh, HAGIIONATH SBICHUE GOTOdIPDEKT.

¢dororddekra. KopnyckynsipHo-

OmnuceiBath onbITel CTONETOBA.




BOJIHOBOM, ayanu3m. JlaBieHue
ceeta. OmprTel I1. H. JIeGenena u
C. U. BaBunosa. CooTHolieHHE
HeomnpenenénHocreit ['elizendepra.

DopMyIHUpoOBaTh TUIOTE3y IlnaHka 0 KBaHTaX, 3aKOHBI
¢ororddexra. AHaMM3NPOBATH 3aKOHEI (HoTOIDDeEeKTA.
3anuchIBaTh M COCTABIISATh B KOHKPETHBIX CUTYAIUSIX
ypaBHeHHe DHHIITeHHA 11 poTo3(h(heKTa H HAXOIUTH C €T0
MOMOIIIBI0 HEU3BECTHBIC BETHIHHEIL.

BBIYHCIATH B KOHKPETHBIX CUTYAIUSX 3HAYCHHS
MaKCUMAaJIbHOH KHHETHYECKOI SHEPIHH (OTOAIEKTPOHOB,
CKOpOCTH (h)OTONIEKTPOHOB, pabOTHl BBIXOJIA, 3AIHPAIOLIETO
HAaIpsDKEHHsI, YaCTOTHI U JUTHHBI BOJHBI, COOTBETCTBYIOIIHX
KpacHOH rpanuie porodddexra.

IIpruBoANTH NpUMeEpHI KCTIONB30BaHMS POTOIDPEKTa.
OOBSICHATB CYTh KOPITYCKYJISIPHO-BOJIHOBOT'O Tyallu3Ma.
OmnnceiBath OIbITH JleOeneBa 1o N3MEepEeHHIo NaBICHHUS
CBETa U ONbITH BaBniioBa 1o onruke.

DopMyIHpOBaTh COOTHOLIEHUE HEOIPEAECIEHHOCTEN
Teit3enbepra 1 0OBACHATH ero cyrb. Haxonuts B mureparype
u uHTEepHeTe nHpopmarmo o padorax Cromerosa,
JleGeneBa, BaBniroBa. BeIIemsTs poib pocCHICKNX YIEHBIX
B MICCIIEIOBAHUH CBOKCTB cBeTa. [IpHBOIUTE IpUMepEI
OHOIOTMYECKOT0 M XUMHIECKOT0 AEHCTBHS cBeTa. | OTOBUTH
Mpe3eHTAlH ¥ COOOIIEHNS 10 H3YISHHBIM TeMaM.

ATomHas pu3suka
34

Omnbitel Pezepdopna. [Inanerapuas
MOJIETh CTPOEHUS aToma.
OObsicHEHNE TUHENYATOTO

CIIeKTpa BOJIOPOJa Ha OCHOBE
KBAaHTOBBIX MMOCTYNaToB bopa.
JlabopaTopHas pabora:

1. HaGnrogenne CoaomiHOro 1
JINHENYaTOro CIIEKTPOB.

2. UccnenoBanue crieKTpa-BoI0poaa

JlaBaTh onpesienieHne MOHATHIA: aTOMHOE PO,
SHEPreTUYECKUil ypOBEHb, SHEPT Ul HOHU3ALIHH.
OnuceiBath ombITH Pesepdopaa.

OnuceIBaTh U CPaBHUBATH MOJIEIH aroMa ToMcoHa 1
Pezepdopna.

PaccmarpuBars, ncciieoBaTh U OMUCHIBATh

JIMHEHYaThle CIEeKTPHI,

®dopmynHpoBaTh KBaHTOBBIE OCTyNaThl bopa. OOBsCHAT
JMHeHuaThle CIIEKTPBI aTOMa BOJIOPO/A HA OCHOBE
KBaHTOBBIX MocTy;1aToB bopa.

PaccunThIBaTh B KOHKPETHOH CUTYallM1 YaCTOTY U JUTHHY
BOJIHBI HCITyCKaeMOro ()OTOHaA IIpH MEpexoJie aToMa 13
OIHOTO CTallHOHAPHOTO COCTOSIHUS B APYroe, SHEPruto
HOHM3aIMU aToMa. HaXomuTh B IUTEpaType W MHTEpHETE
cBeleHUs 0 (haKTax, MOATBEPKIAIONINX CI0KHOE CTPOCHHUE
aToMma, 0 paboTax Y4EHbIX 10 CO3IaHUIO MOJEIN CTPOCHHS
aToMa O IIPUMEHEHHH JIa3epOB B HayKe, MEAULIMHE,
HPOMBILIIIEHHOCTH, OBITY.

Boiaensars posb poccuiickux y4€HbIX B CO3JaHUU U
UCIIO0JIb30BaHUH JIA3EPOB.

T'oTOBUTH NpE3eHTALMU U COOOIIEHHS 110 U3Y4EHHBIM TEMaM

duzuka
aTOMHOTO Spa
7 4.

CocraB U CTpOEHUE ATOMHOTO s/Ipa.
N3otomnbl. Snepubie cunbl. Jedekr
MAacCChI U SHEPTUs CBSI3U A1pa.
PamnoaxkTuBHOCTE. BHIb!
PaaOaKTUBHBIX MPEBPALLECHUN
ATOMHBIX SJEP.

3aKoH paIMOAKTUBHOTO PACIA/Ia.
Meto1pl HAOMIOACHUS U

PETUCTpaAllU 2JICMCHTAPHBIX YaCTHUII.

SnepHble peaku, peakuuu
JeneHys U cuHresa. LlenHas
peakuus AeneHus aaep.
TepmosiiepHbIN CUHTES.
[IpuMeHeHue nepHON SHEPIUU.
JlabopaTopnasi paGora:
Omnpenenenne uMIyabca U SQHEPrun
4acTULIBI TIPU JBWKEHUU B
MarHuTHOM TioJie (1o
¢dororpadusim)

JlaBatb onpezeseHus MOHATHIA: MacCOBOE YHCIIO, HYKJIOHBI,
sepHbIE CUIIbL, Ie)eKT Macc, SHEPrus CBA3M, y/eNbHas
SHEprusl CBSA3U aTOMHBIX siziep. PannoakTuBHOCTH

HepHOoJ Molypacnana, UCKYCCTBEHHAs paJlOaKTUBHOCTb,
sIIEpHBIE PEaKlUU, YHEPreTUUECKUH BBIXO SAepHOI
peakiu, LenHas sjaepHas peakuusi, Ko3huuueHt
pa3MHOXKEHHSI HEHTPOHOB, KPUTHUYECKAs!

Macca, peakTOpbl - PA3MHOXKHUTENH, TEPMOSIEPHAS PEaKIHs.
CpaBHMBaTh CBOMCTBA MPOTOHA U HEWTpoHA. ONUCHIBATH
MIPOTOHHO-HEUTPOHHYIO MOJENb sipa. OnpenensaTb cocTaB
SIep Pa3IUIHBIX JIEMEHTOB C TIOMOIIBIO TaOIHIIBI
MengeneeBa. M300paxxath U 4UTATh CXEMbI aTOMOB.
CpaBHHBATh CUITY BIIEKTPUIECKOr0 OTTAIKUBAHHUS IPOTOHOB
U CHITy CBSI3U HYKJIOHOB B SiZIpe.

BeruucisTh aedekt Mace, SHEPrHIO CBSI3U U YIACIBHYIO
SHEPTHIO CBA3U KOHKPETHBIX aTOMHBIX siiep. AHANIN3UPOBATh
CBS3b YZIE€JBHOIN HEPTUHU CBSI3U C YCTOMUUBOCTBIO SIJIEP.
Ilepeuncnars BUIBI paHOaKTUBHOTO pacIajia aTOMHBIX
snep. CpaBHHUBATh CBOMCTBA anb(a-, 6eTa- U raMma-
U3ITy4EeHUH.

3anuceIBaTh, OOBSACHATH 3aKOH paIMOAKTUBHOrO pacnasa,
YKa3bIBaTh TPAHUIIBI €r0 MpuMeHIMocTH. OnpeaernsTs B
KOHKPETHBIX CHTYallUsIX YHCIIO HEPACIIABIINXCS SAEP, YUCIO
pachaBIIMXCs AAep, MEPHOJ MOTypacmaja.

3amuceIBaTh s/iepHbIe peakiuy. OnpeaemnsiTh IPOIYKThI
SIIEPHBIX peakUid. PaccunThIBaTh SHEPTUUECKUNA BBIXOJT
SIIEPHBIX PEAKIIHI.

OnuchIBaTh MEXaHU3MBI AEICHHS SIAEP U LETHOH SAepHOit




peakiin. CpaBHHUBATH SIIEPHBIE U TEPMOSAEPHBIC PEAKIINT
Yy4JacTBOBATh B 0OCYXKICHUH NPEUMYIIECTB M HEJJOCTATKOB
SIICPHOI SHEPreTHKU

HaxonuTs B ureparype 1 HHTEpHETE CBEJCHUS 00
OTKPBITHUH IIPOTOHA, HEWTPOHA, PaIHOAKTUBHOCTH, O
MOJTyYeHUN W UCHOIB30BAaHUU PaJHOAKTUBHBIX H30TOMOB
HOBBIX XUMHUYECKHX HJIEMEHTOB.

Br1ensats poitk poCCHHCKHX YUEHBIX B UCCIIEIOBAHUX
ATOMHOTO 5Ipa, OTKPBHITUH CIIOHTAHHOT'O JIEJICHUS sIep
ypaHa, pa3BUTHH SIEPHOH SHEPTETHKH, CO3/TaHUU HOBBIX
n3otonoB B DAAA (OObesMHEHHBI HHCTUTYT SIEPHBIX
uccienoBanmii B T. JlyOHe).

T'0TOBHTH Ipe3eHTALNH M COOOIEHNSI [0 H3YYSHHBIM TEMaM.

DneMeHTapHbIe
YaCTHIIBI
24,

DNeMeHTapHbIE YaCTHIIBI.
OyHIaMEHTAIbHBIE
B3aUMOJCHCTBHUA. Y CKOPUTEIN
3JIEMEHTAPHBIX YaCTHUIL

JlaBaTh onpe/iesieHne MOHSITUIA: aHHUTWIISILIUSA,
IlepeuncisaTh OCHOBHBIE CBOMCTBA AJIEMEHTAPHBIX YACTHIL.
Boiaenars rpynmsl asnemenTapHbIx yacTull. [lepeuncnars
3aKOHBI COXpaHEHHMsI, KOTOPBIE BBITIOIHSIIOTCS MIPU
MIPEBPALICHUSX YACTHII.

OnuceIBaTh NPOLECChl AHHUTWISIIMY YaCcTUI] K

AQHTUYACTUI] U POXKJICHUS AJIEKTPOH-TIO3UTPOHHBIX T1ap.
HaswiBare 1 cpaBHUBATH BUIBI (PyHIaMEHTAIBHBIX
B3aMMOJICHCTBHIA.

OnuceIBaTh pojib YCKOPHUTENIEH B M3yUEHHH AJIEMEHTapHbIX
YaCTHII.

HaxoaunTs B mureparype 1 HHTEpHETE CBEICHHS 00 HCTOPHH
OTKpPBITHUS, 3JEMEHTapHBIX YacTHll, O TPEX 3Tanax B
pa3BUTHU (U3UKH IIEMEHTAPHBIX YaCTHIIL.

OnuceIBaTh COBPEMEHHYIO (PH3HIECKYIO KAPTHHY MHPA.
T'oTOBHTH Npe3eHTALNH M COOOIIEHUSI 110 H3YYSHHBIM TeMaM

CTpoeHue BCeJIeHHOH 5 4.

ConHeunas
cHCcTEMA.
Crpoenue u
DBOJTIOLHUSA
Bcenennoit
54,

ComHeyHas cucTeMa: IIaHEeThl U
MaJible Tena, cucrema 3emisi-JlyHa.
Crpoenue u sBomtonus CoJiHIa 1
3B&31. Kimaccudukanmst 38€371.
3BE3MIbI M ICTOYHUKH MX YHEPTUH.
lNanaktuka. CoBpeMeHHBIE
MPEJICTaBJICHUS O CTPOEHUHU U
3BOJIIOIINHU BeeleHHon.
JlaGoparopHas padora:
Omnpenenenue nepuojaa oOpameHust
JBOMHBIX 3BE3]1 (TI0 IMEYaTHBIM
Marepuasiam).

Hao0aronenus:

Beuepuue nHabmroneHus 3BE3 1,
JIyHBI U NIJIaHET B TEJIECKOI WIH
OMHOKIIb.

HccaenoBanue:

HccnenoBanue NBMKESHUS IBOMHBIX
3B€3/1 (MO MEYaTHBIM

MaTepualam)

JlaBaTh onpejieNieHne MOHATHIN: apceK, acTPOHOMHUYECKAs
eIHHILA, Iepurenuii, adenui, CorHeuHoe 3aTMeHUE' TyHHOe
3aTMEHHME, IIJTaHEThl 36MHOM I'PYIIbI, IUIAHETBI-THTAHTBHI,
acTepousi, MeTeop, MeTeopHt, Qorochepa, CBETHUMOCTS,
nporydepaHell, Iyiabcap, MPOTO3BE3/a, CBEPXHOBAsK 3BE3[a,
rajakTHKa, KBas3ap, KpacHOE cMelleHHe, Teopus bonbroro
B3pBIBa, BO3pacT BceeneHHoil.

Hab6mronate JIyHy 1 nmaHeTsl B Teneckon. Beinernsts
ocobeHHocTH cucTeMbl 3emis - JIyna. Pacrio3HaBars,
MOJIEJIMPOBATh, HAOIIOJATh JIYHHbIE M COJTHEYHBIC 3aTMEHHUSI.
OOBACHATH NPHIMBBI U OTJINBBI. ONUCHIBATH CTPOCHUE
ConneuHo cucTeMsl. [lepeunciaTh MIaHEThl U BUBI MaJIbIX
ten. OnuceiBath crpoenne Conxua. Habmonate conHeuHbie
msitHa. CoOroaTh mpaBuiia 0€30MacHOCTH P HAOMIOACHUN
ConHua.

Ilepeuncnars THIUYHBIE TPYMIBI 3BE3]], OCHOBHBIE
(bu3HUecKre XapaKTepUCTHKH 3BE3]]. ONUCHIBATH SBOJIIOLHIO
3BE3]1 OT poxJIeHUS 10 cMepTu. HaspiBaTh camble sipkue
3BE3/BI U cO3Be3aMsA. [lepeuncnaTh BUbI rajJakTuk,
OMHCBIBAaTh COCTAaB U CTPOSHUE IaJIaKTUK. BoIaensaTs
MJIEYHBIH MYTh CPEIH APYTUX rajakTHK. OnpenensiTb MecTo
ConneuHoii cucremsl B [anakruke. OLeHUBATh MOPSIIOK
paccTOsSHUI 10 KOCMUYECKUX OOBEKTOB.

OnuckIBaTh CyTh KPACHOTO CMELIEHHS U €T0

UCIIOBb30BaHNE TPU U3YUCHUH TaTaKTHK.

IIpuBoauTH KpaTKOE M3NOXKEHHE TeopuH bombIoro B3psiBa U
TEOpUH paclupstonencs BceneHHon.

PaboraTh B mape M rpyIne npy BhIOTHEHUH

MPAKTUYECKUX 3a/1aHuUil.

HcnonszoBate MHTEpHET A7 MOMCKA N300paXKeHUI
KOCMHYECKHX 00bEKTOB 1 UH(pOpMALUK 00 UX
0COOEHHOCTSIX.

Y4acTBOBaTh B 0OCYKICHUH N3BECTHBIX KOCMHUYECKUX
ucciea0BaHui. BbIenaTh COBETCKHE U pOCCUICKHE
JOCTIDKEHUSI B 0071aCTH KOCMOHABTUKH U MCCIIEI0BAHHS
kocMoca. OTHOCUTBCS € YBaXKEHHEM K POCCHHCKHUM YIEHBIM
¥ KOCMOHABTaM.

HaxoauTs B murepatype 1 HHTEpHETE CBEJCHUS HA
33JaHHYI0 TEMY.




I'otoBUTH IMpEe3CHTAllu 1 COO6H.[CHI/I$I 110 U3YYCHHBIM TCMaM

IToBTOpEHue 7 u.

PesepB. 54
COI''TACOBAHO: COTI'JTACOBAHO:
[Iporokou 3aceqanust MO yuuteneit
buonoruu, xumuu u Gpuzuku 3amecTtuTens nupekropa no YBP
ot 28.08.231.Ne 1 B.B. KacesiHOB
PykoBoaurens MO 26 aprycra 2022r.

®.1N.0. H.A.Tapacenko
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