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1. IJIAHUPYEMBIE PE3YJIbTATBI OCOBEHUE YYEBHUI'O IPEAMETA
«OU3UKA»
1.1. Jluunocmmowle pe3ynomamsl 0c80eHUsl YueOHO2O npedmema, Kypca:

JInYHOCTHBIE pe3yJbTaThl B cepe OTHOLIEHUA 00y4dalomuxcs K cede, K CBOeMY
310POBbI0, K NO3HAHUIO CeOs:

- OpUEHTaIMsl OO0YYalolMXCS Ha JIOCTHKEHUE JIMYHOTO CYACThs, peaU3alfio
NO3UTUBHBIX JKU3HEHHBIX MEPCHEKTUB, WHUIUATUBHOCTh, KPEATUBHOCTh, TOTOBHOCTb M
CIIOCOOHOCTh K JINYHOCTHOMY CaMOOIPEEICHUIO, CIIOCOOHOCTh CTAaBUTh €I U CTPOUTH
KU3HEHHBIE TUUIaHbI,

- TOTOBHOCTh U CIIOCOOHOCTH 00eCneunTh cebe U CBOMM OJU3KUM JOCTOMHYIO KHU3HB B
MPOLIECCE CAMOCTOSITEILHOM, TBOPUECKON U OTBETCTBEHHOM JEATEIIBHOCTH,

-TOTOBHOCTh U CIIOCOOHOCTHh OOYYArOIIMXCA K OTCTAMBAHUIO JIMYHOIO JOCTOMHCTBA,
COOCTBEHHOI'O MHEHHUSI, TOTOBHOCTb U CIIOCOOHOCTH BhIpa0aThIBATh COOCTBEHHYIO MO3UIIMIO
[0 OTHOIICHUIO K OOIIECTBEHHO-TIOJUTUYECKUM COOBITHSIM TPONUIOTO M HACTOSAIIETO Ha
OCHOBE OCO3HAHHUSI U OCMBICIIEHUS WCTOPUU, AYXOBHBIX LIEHHOCTEH M JOCTHKEHHUI Hallei
CTpaHbl;

-TOTOBHOCTh M CIOCOOHOCTHh OOYYaIOMIMXCA K CaMOPa3BUTHIO M CaMOBOCIIMTAaHUIO B
COOTBETCTBUM C OOIIEYEIOBEUECKHMMH LIEHHOCTAMH U HACAIaMU T'PaKIaHCKOIro OOIIECTBa,
MOTPEOHOCTh B (PU3MUECKOM  CaMOCOBEPIICHCTBOBAHWH,  3aHATHSX  CIIOPTUBHO-
0370POBUTENBHON EATEIbHOCTBIO;

-TIPUHATHE W peaju3alus LEHHOCTEH 3J0pOBOTO M 0Oe30macHoro olpasa >KH3HH,
OepekHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K COOCTBEHHOMY (M3HYECKOMY U
IICUXOJIOTHYECKOMY 3JI0POBBIO;

- HEMPUSITHE BPEIHBIX MPUBBIYCK: KYPEHUS, yHOTPEOJIEHUS aJIKOTOJIsl, HAPKOTHUKOB.

JIMYHOCTHBIE pe3yJbTaThl B cepe oTHOMIEHUHA oOyuawiuxcsi k Poccunm kak k
Poaune (OTeuecTBYy):

- poccuiicKas UJEHTUYHOCTb, CTIOCOOHOCTh K OCO3HAHUIO POCCUUCKOM UIGHTUYHOCTU B
MOJIUKYJIETYPHOM COILIMYME, YyBCTBO MPUYACTHOCTU K HCTOPHUKO-KYJIBTYPHOU OOITHOCTH
poccuiickoro Hapoja u cynboe Poccuu, matpuoTu3M, rOTOBHOCTH K CiykeHHI0 OTedecTBy,
€ro 3aIluTe;

- yBaXKEHUE K CBOEMY HapOAy, YyBCTBO OTBETCTBEHHOCTU Tiepes PoauHol, ropaoctu 3a
CBOM Kpau, CBOK PoJMHY, IPOLIIOE U HACTOSIIEE MHOIOHAIMOHAIBLHOTO Hapoaa Poccuwn,
YBa)KE€HUE K TOCYJJapCTBEHHBIM CUMBOJIaM (rep0, ¢iar, TuMH);

- popMUpOBaHUE YBAXKEHUS K PYCCKOMY SI3BIKY KaK TOCYJAapCTBEHHOMY SI3BIKY
Poccuiickonn ®@enepanyu, SBISIOMEMYCS OCHOBOW POCCUMCKOM MICHTUYHOCTU U TJIaBHBIM
(haKTOPOM HAITMOHAILHOTO CaMOOTIPE/ICIICHHUS;

- BOCIIUTAHHE YBAXEHUS K KYJIbType, S3bIKaM, TPAAUIMSAM W OObYasM HapOJOB,
npoxuBaromux B Poccurickon @enepanun.

JIuuHOCTHBIE pe3yabTaThl B cdepe OTHOMIEHUH OOy4YalOIUXCS K 3aKOHY,
roCyJIapcTBY H K rpaKJIaHCKOMY 001IeCTBY:



- TPAXJAHCTBEHHOCTh, TPAXKIAHCKAas MO3ULHUS AKTUBHOTO W OTBETCTBEHHOI'O YJICHA
POCCHIICKOTO OOIIECTBA, OCO3HAIOIIETO CBOM KOHCTUTYLIMOHHBIE MpaBa W OOS3aHHOCTH,
YBXAIOIIET0 3aKOH M IPAaBOIOPSIOK, OCO3HAHHO MNPUHHUMAIOIIETO TpPaJuLMOHHBIC
HallMOHAJIbHBIE M OOIEYEIOBEUECKHE T'YMAHHCTHUYECKHE W JIEMOKPAaTUYECKHE IIEHHOCTH,
TOTOBOTO K YYaCTHIO B OOIIECTBEHHOW KU3HU;

- IPU3HAHUE HEOTUY>KIAa€MOCTH OCHOBHBIX IpaB M CBOOOJ 4YEJIOBEKa, KOTOpbIE
OpUHAAJIEKAT KOKIOMY OT POXKJIEHHUS, TOTOBHOCTh K OCYILIECTBICHUIO COOCTBEHHBIX MPaB U
cB00OJ 0€3 HapyIleHus MpaB U CBOOOJ JPYrUX JIUIl, TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIE
npaBa U CBOOOJIBI 4YEJIOBEKa M Tpa)kAaHWHA COTJACHO OONICNpPU3HAHHBIM NPHUHIMIAM U
HOpMaM MEXAYHAPOAHOTO IpaBa M B coorBercTBUH ¢ KoHcturynmen Poccuiickon
®denepannu, NpaBoBas U MOJIUTUYECKAS] TPAMOTHOCTB;

- MUPOBO33PEHHE, COOTBETCTBYIOILIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKd U
OOILIECTBEHHON MPAaKTHUKHA, OCHOBAHHOE HA JUAJIOre KYJbTYp, a TaKKe pPa3IUYHbIX (HOpM
OOIIECTBEHHOT'O CO3HAHMSI, OCO3HAHUE CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

- THTEpUOPpHU3aLUs IEHHOCTEN 1EMOKPATUN U COLIMAIIBHOM COJIMIAAPHOCTH, TOTOBHOCTD K
JOTOBOPHOMY PETYJIMPOBAHUIO OTHOILICHUI B TPYIIIE WK COUUAIIBHON OPTaHU3AINY;

- TOTOBHOCTb OOYYaronuxcsi K KOHCTPYKTHBHOMY YYacTHIO B TPHUHSTUU PEIICHUH,
3aTparuBaoIIUX MX MpaBa U UHTEPECH], B TOM YHUCIE B Pa3IMYHBIX (opMax OOLIECTBEHHOU
caMOOpraHu3alyy, CaMOYIIPaBIIEHU, OOIIECTBEHHO 3HAYUMOM JAESTEIbHOCTH;

- IPUBEPKEHHOCTh UJEIM WHTEPHAIIMOHAIM3MA, APYKObl, paBEHCTBA, B3aUMOIOMOLIU
HapOJI0B; BOCIIMTAHUE YBAKUTEIBHOTO OTHOIICHHS K HAIMOHAJIBHOMY JOCTOMHCTBY JIFOJIEH,
WX YyBCTBAaM, PEIIUTHO3HBIM yOCKICHUSIM;

- FOTOBHOCTh 00YYaOIIMXCsl MPOTUBOCTOSITh UICOJOTUU 3KCTPEMU3MA, HAllMOHAIU3MA,
KceHo(poOuu; KOppYyMHIMH; IUCKPUMHHAIIMM TI0 COIMATIbHBIM, PEIUTHO3HBIM, PACOBBIM,
HallMOHAJIBHBIM MPU3HAKAM U JIPYTUM HETATHUBHBIM COIUAJILHBIM SIBJICHUSIM.

JIMYHOCTHBIE pe3yJbTaThl B cepe OTHOLIEHUH O00yYarOUIMXCH € OKPY/KAIIIMMHU
JIIOAbMMU:

- HDaBCTBEHHOE CO3HAHWE U TOBEJCHHE Ha OCHOBE YCBOCHMS OOIIEUEIOBEYECKUX
LIEHHOCTEM, TOJIEPAHTHOTO CO3HAHUS U MOBEICHHS B MOJIMKYJIBTYPHOM MHPE, TOTOBHOCTH U
CHIOCOOHOCTH BECTH JHAajor C JAPYTMMHU JIIOAbMH, JOCTUraTh B HEM B3aMMOIOHMMAHUS,
HaXOJIUTh OOIIKE 1EJTN U COTPYIHUYATH JJI UX JOCTHKEHUS;

-IPUHATHE  TYMaHUCTUYECKMX  I[IEHHOCTEW, OCO3HAaHHOE, YBAXKUTEIbHOE U
n00poKenaTeabHOE OTHOILIEHUE K IPYrOMY YE€JIO0BEKY, €r0 MHEHUIO, MUPOBO33PEHUIO;

- CIIOCOOHOCTD K COMEPEKUBAHUIO U (DOPMUPOBAHHUE TOZUTUBHOTO OTHOILIEHHUS K JIFOJISIM,
B TOM YHKCJI€ K JIULIaM C OTPAaHUYEHHBIMH BO3MOYKHOCTSIMU 37I0POBBSI U MHBATIUAM; OepexKHOE,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (U3NYECKOMY U TICHXOJIOTHUYECKOMY
3I0pPOBBIO APYIUX JIOJAEH, YMEHHE OKA3bIBAaTh NEPBYIO IOMOLb;

- popMupoBaHuEe BBIPAKCHHOW B TOBEJCHUU HPABCTBEHHOW MO3UIIMH, B TOM YHCIE
CITOCOOHOCTH K CO3HATEJIbHOMY BBIOOPY A00pa, HPAaBCTBEHHOI'O CO3HAHUS U TOBEJCHUS Ha
OCHOBE YCBOEHHSI OOIIEYEIOBEYECKUX IIEHHOCTEW M HPABCTBEHHBIX YYBCTB (YECTH, JI0Jra,
CIIPaBEIJIMBOCTH, MIJIOCEPIUS U IPYKEITHOOUS);



- pa3BUTHE KOMIETEHIIMI COTPYJHUYECTBA CO CBEPCTHUKAMH, JETbMU MIIAJIIETO
BO3pacTa, B3pOCIbIMH B  00pa3oBaTeNnbHOM, OOIIECTBEHHO  MOJE3HOM, Yy4yeOHO-
MCCJIEI0OBATEILCKOM, TPOCKTHOM U IPYTUX BUAAX JACATEIHHOCTH.

JInuHoCTHBIE pe3yabTaThl B cepe OTHOIIEHHH 00YYAIOIIUXCH K OKPYKAKIIEMY
MHPY, *KUBOI MPUPO/Ie, XYT0:KeCTBEHHOH KYJIbTYpe:

- MEPOBO33PEHHE, COOTBETCTBYIOIIIEE COBPEMEHHOMY YpPOBHIO pa3BUTHS HAYKH,
3HAUUMOCTH HAyKH, TOTOBHOCTh K HAayYHO-TEXHHYECKOMY TBOPYECTBY, BIIaJICHUE
JIOCTOBEpHON HH(pOpMALIME O TEPelOBbIX JTOCTIKEHHUSIX U OTKPBITUSAX MHPOBOM U
OTEUECTBEHHOW HAyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX 00 yCTpOICTBE MHUpa U
00I1eCTBa;

-TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHWIO, B TOM YHCJIE CaMOOOpa30BaHUIO, Ha
MPOTSDKCHUH BCEW KU3HU, CO3HATEILHOE OTHOIINICHHWE K HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCJIOBHUIO YCTICIIHON MPOo(EeCCHOHATBHOMN U O0IIIECTBEHHOM AESTEILHOCTH;

- DKOJIOTUYECKAsl KYJIbTypa, OEpeKHOE OTHOIICHHUS K POJHOW 3eMiie, MPUPOIHBIM
6orarctBaM Poccuu v Mupa; moHUMaHUE BIUSIHUS COLIUATTbHO-?PKOHOMUYECKHUX MTPOIIECCOB Ha
COCTOSIHUE TIPUPOJHON U COILMAIBLHOM Cpeiibl, OTBETCTBEHHOCTh 32 COCTOSIHUE MPHUPOIHBIX
PECYpPCOB; YMEHHUS U HAaBBIKM PAa3yMHOI'O MPUPOONOIL30BAHMS, HETEPIIUMOE OTHOIIECHUE K
JEHUCTBUSAM, TIPUHOCSIIAM BpEJ KOJOTHUH, MPUOOPETEHUE OIbITa 3KOJOTO-HANpPaBICHHON
NESTETHHOCTH;

- 3CTETUYECKOE OTHOMICHHWS K MHPY, TOTOBHOCTh K JICTETHYECKOMY OOYCTPOWCTBY
COOCTBEHHOIO OBITA.

JInyHOCTHBIE pe3yabTartbl B cdepe OTHOMICHHI O00y4alIIUXCd K CeMbe H
POAMTEISAM, B TOM YHCJI€ NOATOTOBKA K CEMEMHOM KU3HU:

- OTBETCTBEHHOE OTHOIIIEHHE K CO3J]aHUI0 CEMbU HAa OCHOBE OCO3HAHHOTO TPHHSTHS
IICHHOCTEH CeMEMHOM KU3HMU,

- IOJIOKUTEIbHBIM  00pa3 ceMbH, pOAMUTENLCTBA (OTLOBCTBA M  MATEPUHCTBA),
WHTEPUOPHU3ANHS TPATUITHOHHBIX CEMEHHBIX IIEHHOCTEH.

JInuHoCcTHBIE pe3yabTaThl B cepe OTHOLIEHUS 00yYAKOIIUXCH K TPyay, B cdepe
COIHAIBLHO-9KOHOMMYECKUX OTHOIIEHMIA:

- yBaXEHHE KO BceM (opmMaM COOCTBEHHOCTH, TOTOBHOCTh K 3alllUT€ CBOEH
COOCTBEHHOCTH,

- OCO3HaHHBIN BBIOOp Oyaymielt mnpodeccu Kak MyTh M CIOCOO pean3aluu
COOCTBEHHBIX )KH3HEHHBIX TIJIAHOB,;

-TOTOBHOCTh OOyYaronmuxcsi K TPyAOBOH TPO(ECCHOHATBLHON NEITEIbHOCTH KaK K
BO3MOXKHOCTH y4YacTHsl B PCIICHUHM JIMYHBIX, OOIIECTBEHHBIX, TOCYIapCTBEHHBIX,
0OIIIEeHAITMOHAIBHBIX TPOOJIEM;

- MOTPEOHOCTH TPYAUTHCS, YBAKEHHUE K TPYY U JTIOSM TPY1a, TPYAOBBIM TIOCTHKCHUSIM,
T00pPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHHE K PAa3HBIM BHUAAM TPYJAOBOU
NESATETHHOCTH;

-TOTOBHOCTh K CaMOOOCITY)KMBaHWIO, BKIItOUass OOyYCHHE W BBITTOJIHCHHE JOMAITHUX
00s13aHHOCTEH.



JIMYHOCTHBIE pe3yJbTaThl B cepe PU3nIecKoro, mCUXoJ0ri4eCcKoro, COUaJIbLHOro
U aKaJIeMHYEeCKOTro 0J1aronoyqust 00y4aromuxcs:

- pusuueckoe,  AMOIMOHANBHO-TICUXOJIOTUYECKOE,  COLMAlIbHOE  OJaromoiydue
oOyJaromuxcs B )KU3HH 00pa30BaTeNIbHOM OpraHU3aIiy, OLIyIIEHUE TEThMHU 0€30aCHOCTH U
MICUXOJIOTHYECKOT0 KoM(popTa, HHPOPMAIIHOHHON 0€30MacHOCTH.

1.2 Memanpeomemnmsbie pe3ynomamvl 0C80eHUS YueOHO20 npedmema, Kypca.
1. PeryJsiTuBHBbIC YHUBepPCAJIbHbIEe YUeOHbIE 1eiiCTBUSA

BhInyCKHMK HAYYHUTCS:

—CaMOCTOATENIBHO ONPEAENATh LEIH, 3aaBaTh NapaMeTpbl U KPUTEPUHU, IO KOTOPHIM
MOYHO OIIPEJIENUTh, YTO LIEJIb JOCTUTHYTA;

—OLICHUBAaTh BO3MOXHBIE TMOCIEACTBUS JOCTH)KEHUS TOCTABJICHHOM LEIH B
NEATEeIbHOCTU, COOCTBEHHOM JKM3HU M JKU3HU OKPYXKAIOIIMX JIIOJeHd, OCHOBBIBAsICh Ha
COOOPaKEHUSIX ITUKH U MOPAJIH;

—CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/1auu B 00pa30BaTEIbHON NEATEIBHOCTH U
KU3HEHHBIX CUTYAIUsX;

—OLICHUBAaTh PECYpChl, B TOM YHCJIE BpeMs M JAPYrM€ HEeMaTepHUalbHbIE PECYPCHI,
HEO0OXOAMMBIE JISl IOCTUKEHUS TTOCTABICHHOMU 11€JIH;

—BBIOMpPATh MYTh JOCTWKEHHUS IENH, TUIAHHUPOBATh PEIIEHHE MOCTABIICHHBIX 3aj1ad,
ONTUMU3UPYS MaTEPUATIbHBIE U HEMATEPUAIIbHBIEC 3aTPaThI;

—OpPraHu30BbIBaTh A(PPEKTUBHBIA MOUCK PECYpPCOB, HEOOXOMUMBIX MJI JOCTHXKECHUS
MOCTaBJICHHOM 1I€/IH;

—COIOCTABJIATH MOJYYSHHBIN pe3yJIbTaT ACSITEIHLHOCTH C MOCTABICHHOM 3apaHee 1eJIbIO.

2. ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

BbInyCKHMK HAYYHTCH:

—MCKaTh W HaxXOJWTh OOOOIIEHHBIE CIMOCOOBI pelIeHus 3agad, B TOM 4YHCIIE,
OCYIIECTBIISITh PA3BEPHYTHI MHPOPMAIMOHHBIM MOUCK M CTaBUTh HAa €r0 OCHOBE HOBBHIE
(yueOHbI€ 1 TO3HABATENbHBIE) 334a4H;

—KpUTHUYECKUA OILICHUBATh M HWHTEPIPETUPOBATH WH(POPMALMIO C pPa3HBIX MO3UIUH,
pacro3HaBaTh U UKCUPOBATH TPOTUBOPEUHS B MHPOPMAITMOHHBIX UCTOYHHUKAX;

—HCIIOJIb30BaTh Pa3JIMYHbIE MOJAEIbHO-CXEMAaTUYECKHE CPENCTBA IS MPE/ICTABICHUS
CYLIECTBEHHBIX CBSI36M M OTHOILICHWM, a TakKX€ IPOTUBOPEYUM, BBISBICHHBIX B
WH()OPMAITMOHHBIX UCTOYHUKAX;

—HaXOJUTh ¥ NIPUBOJAUTH KPUTUUECKUE aPTYMEHTHI B OTHOIIICHUU JICHUCTBUM U CyKIACHUN
JPYroro; CIOKOWHO M pa3yMHO OTHOCUTBCS K KPUTUUYECKHM 3aMEUaHUsIM B OTHOIICHUU
COOCTBEHHOI'O CYXKJICHHUSI, pacCMaTPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHUS;

—BBIXOJIUTH 32 PaMKH Y4EOHOTO MpEeaAMETa U OCYIIECTBIATH LIeJICHANPABICHHBIN MOUCK
BO3MOXKHOCTEH JJIsI IIUPOKOTO MEPEHOCcA CPEJICTB U CIIOCOOOB JICUCTBUS;

—BBICTpPAWBaTh  HWHAMBUAYaJbHYI0  OOpa30BaTENbHYI0  TPACKTOPHIO,  yUUTHIBas
OTPAaHUYEHHUS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OIPAHUYECHUS;

—MEHSTh U yAEPKUBATh Pa3HbIC MO3UIMU B IO3HABATEIIHLHON JI€SITEILHOCTH.



3. KoMMyHuKaTHBHBIC YHHMBEpPCAIbHbIE y4eOHbIE 1eHCTBUA

BbINyCKHUK HAYYUTCH:

—OCYIIECTBISATh JAEIOBYI0 KOMMYHHUKAIIUIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCIBIMU
(kak BHYTpH 00pa30BaTEIHLHOM OpraHU3aIliy, TaK U 3a e Tpe/IeiamMu), MoAOUpaTh MapTHEPOB
JUTSI ICJIOBOM KOMMYHUKAITH UCXOIS U3 COOOPaKCHHM Pe3yIbTATUBHOCTH B3aUMOJICHCTBUSA,
a HE JIMYHBIX CUMMAaTHH;

—IpU OCYUIECTBICHUHU TPYNIOBOM pabOThl OBITH KaK PYKOBOAUTENEM, TaK U UYJICHOM
KOMaH/Ibl B pa3HbIX POJISX (TeHEepaTop UAeH, KPUTHK, UCTIOJHUTEb, BRICTYIAIOIINMA, SKCTIEPT
uT.J.);

—KOOPAUHUPOBATh W BBINOJHATH PAa0OTy B YCJIOBUSAX PEAJTbHOTO, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS;

—pa3BEpPHYTO, JIOTUMHO W TOYHO H3JIaraTb CBOIO TOYKY 3pPEHHUSI C HUCIOJIb30BAHUEM
aJICeKBaTHBIX (YCTHBIX M MUCbMEHHBIX ) S3BIKOBBIX CPEJICTB,;

—pacrno3HaBaTh KOH(JIMKTOTEHHbIE CUTYyallMd W MpeAoTBpaniaTh KOH(IUKTBI 10 HX
aKTUBHOW (Da3pl, BHICTpaWBaTh JIETIOBYI0 M O0Opa30BaTElIbHYI0O KOMMYHHKAIUIO, u30eras
JIMYHOCTHBIX OLIEHOYHBIX CYKICHHU.

1.3. I[Ipeomemmnvle pe3ynbmamsl 0c80eHUs y1ebHO20 npeomema, Kypca.

BrinyckHMK Ha 0230BOM YPOBHE HAYYMTCH:

—IE€MOHCTPUPOBAThH HA IPUMEPAX POIb U MECTO (PU3UKH B ((OPMUPOBAHUH COBPEMEHHOM
HAay4YHOM KapTHUHBI MHPA, B Pa3BUTHH COBPEMEHHON TEXHUKHU U TEXHOJIOTUH, B TPAKTUYECKON
JIEATEIILHOCTH JIFO/ICH;

—/JI€MOHCTPUPOBAaTh Ha MpPUMEPaxX B3aUMOCBS3b MEXAY (U3MKOH U APYyTUMHU
€CTECTBEHHBIMU HayKaMU;

—yCTaHAaBJIMBATh B3aUMOCBS3b €CTECTBEHHO-HAYYHBIX SBJICHUN U IPUMEHATH OCHOBHBIE
(bu3nUecKue MOJIENH AJIA UX ONMMCAHUS U OOBSICHEHUS;

—HUCIOJIb30BaTh HMH(OpMaLKI0 (U3UUYECKOTO COACpPKAHUA NPHU PELICHUU YYEOHBIX,
MPaKTUYECKUX, MPOEKTHBIX M HCCIENOBATEIbCKUX 3aJlay, UHTETrpUpys HHGOpMAIUIO M3
Pa3JIMYHBIX HCTOYHUKOB U KPUTUYECKH €€ OLICHUBAS;

—pa3nuyaTh M YMETb HCIIOJIb30BaTh B Y4YEOHO-MCCIIEAOBATEIbCKON EITEeIbHOCTH
METOJIbl HAy4YHOro IO3HaHUs (HAOJMIOAeHHE, ONHCaHHE, W3MEpPEHUE, DSKCIEPHUMEHT,
BBIIBIDKEHUE TUIIOTE3bl, MOJIEIUPOBAHUE U JAp.) U (HOpMbI HaydHOro mHo3HaHUs ((aKThbl,
3aKOHBI, TEOPUH), IEMOHCTPUPYS HA MPUMEPAX UX POJIb U MECTO B HAYYHOM MMO3HAHUH;

—POBOJUTh MpSAMbIE U KOCBEHHbIE M3MEHEHUs (U3MUECKUX BEJIUYMH, BbIOMpas
M3MEpPUTEIbHBIE TPUOOPHI C YIETOM HEOOXOJIMMON TOYHOCTH U3MEPEHUH, IIIAHUPOBATh X011
M3MEPEHUN, IOY4YaTh 3HAYEHUE H3MEPSEMOM BEJIMYHWHBI U OLIEHWBATh OTHOCHUTEIIBHYIO
MOTPEIIHOCTH M0 33JaHHBIM (OpMYyJIam;

—MpPOBOJAUTH HCCJEIOBAaHUS 3aBUCUMOCTEH MeXAy (U3MUECKUMU BEITUYMHAMU:
IIPOBOAUTL M3MEPEHMS U ONPENENIATH Ha OCHOBE MCCIIENOBAHUS 3HAYECHHE I1apaMETPOB,
XapaKTepU3YyIUX TaHHYK 3aBUCUMOCTb MEXIY BEJIIMYMHAMH, U JENAaTh BBIBOJ C YYETOM
IIOIPELIHOCTA U3MEPEHNUN;



—HUCIOJb30BaTh JJISl OIMCAaHUS XapakTepa NpOoTeKaHus (U3MUYECKHUX IPOLIECCOB
(¢u3nyecKre BEIMUNHBI U JJEMOHCTPUPOBATh B3aUMOCBSI3b MEXKAY HUMU;

—HUCTIONB30BaTh JJISl OINWCAHUS XapakTepa NpOTEKaHUs (U3MUYECKUX TPOIIECCOB
¢bu3nyecKre 3aKOHBI C yU€TOM TPAHULL UX TPUMEHUMOCTH;

—pelarb KayeCTBEHHbIE 3aJayd (B TOM YHCIE M MEXIPEIMETHOIO XapakTepa):
UCIIONIB3YSl MOJENH, (pUu3uuecKkre BEIMYMHBI M 3aKOHBI, BBICTpAUBATh JIOTUYECKH BEPHYIO
LIENOYKY OOBSICHEHUS (I0Ka3aTeNIbCTBA) MPEUIOKEHHOTO B 3aJa4e IpoLecca (SIBJICHUsA);

—pelaTh pacyeTHBIE 3a/1a4H C SIBHO 3aJJaHHON (PU3NYECKON MOJIENIbIO: HA OCHOBE aHAJIN3a
YCIJIOBUS 3a]1a4M BBLIEISTh (PU3HUECKYIO MOJIENb, HAXOAUTh (PU3NYECKUE BETUUHHBI U 3aKOHBI,
HEOOXOAMMBIE M JOCTATOYHBIE I €€ pELICHHsA, MNPOBOAUTH pPAcCUyeTbl U IPOBEPATH
MOJIyYEHHBI PE3YNIbTaT;

—y4YUTHIBaTh TPAHUIBI MPUMEHEHHUS M3YyUYEHHBIX (U3MUYECKUX MOJENEH MpH pEeIICHUU
(U3MYECKUX U MEKIIPEAMETHBIX 3a/1ay;

—HUCIOJIb30BaTh NH()OPMALIMIO U MIPUMEHSTh 3HaHUS O MPUHIHUNAX pabOThl 1 OCHOBHBIX
XapaKTepUCTHKaX HM3YyYEHHBIX MAIIUH, IPUOOPOB U JIPYTUX TEXHUYECKUX YCTPOMCTB IS
peILIEeHUs IPAKTUYECKUX, Y4EOHO-HCCIeN0BaTENbCKUX U IPOEKTHBIX 33]1a4;

—HUCIOJb30BaTh 3HAHUA O (PU3NYECKUX OOBEKTax U Mpoleccax B MOBCEIHEBHOMN KU3HU
st obecrieueHHs] O€30MacHOCTH MNpu  OOpalieHuH ¢ OpudopaMud M TEXHUYECKUMU
YCTPOMCTBAMM, JIJIsl COXPAHEHUS 3710POBBS U COOJIIOICHHSI HOPM 3KOJIOTMYECKOTO MOBEICHUS
B OKPYKAIOIIEH Cpene, s IPUHATHS PEIICHUHN B IOBCETHEBHOM KU3HMU.

BeinyckHuk Ha 0230BOM YPOBHE IOJIYYUT BO3MOKHOCTh HAYYUThCSH:

- NOHUMAM®b U 0OBACHAMb YETOCMHOCMb QUIUYECKOU Meopull, pasiuiams panuybl ee
NPUMEHUMOCTU U MECMO 8 PAOY OPY2UX PUUUECKUX MEOPUTL,

"grademsv npuemMamiu NOCMPOEHUs MeopPemuyeckux OoKa3amenbCms, a makKice
NPOCHO3UPOBAHUSL OCODEHHOCMEl NPOMEKAHUA PUIUUECKUX AGTEHUN U NPOYECCO8 HA OCHOGE
NOJYYEeHHbIX MEeoOPEeMmuieckux 6bl860008 U O0OKA3AMENbCMS;

"Xapakxmepuzo8amsv CUCMEMHYIO C6A3b MedHCO0y OCHOBONONAAOWUMU  HAYYHBIMU
NOHAMUAMU: NPOCMPAHCMEBO, 8PEMSL, MAMepUus (6ewecmeo, noie), 08udCeHue, CUld, SHePUusl,

"gbI0GUCAMb  2UNOME3bl  HA  OCHOBE 3HAHUA ~ OCHOBONONA2AIOWUX — (PUIUYECKUX
3aKOHOMEpHOCmeU U 3aKOHO8,

" CamMoOCmosamenbHo NIAHUPOBAMb U NPOBOOUMb PU3UUECKUE IKCHEPUMEHINbL,

"Xapaxmepuzoeamsv  2100a1bHble NpoOIeMbl, CcmoAwue nepeo  Uen08e4eCcmEOM:
9Hep2emuyecKue, Colpbesvle, IKOI02U4ecKue, — U poab PUIUKU 6 peueHul Smux npooiem,

"pewams NpaKmuKo-OpUeHMUPOBAHHble KA4eCmeeHHble U pacuemHuvle @usuuecKue
3a0auu ¢ 6blOOPOM Yu3UUECKOU MOOeNU, UCNONIb3YS HECKOAbKO (PUIUYECKUX 3aKOHO8 U
Gopmyn, ceasvieaowux uzgecmuvle QuzudecKue 8eIUdUHbl, 8 KOHMEKCMe MeNCNPeOMEmHbIX
cesszell;

" 00bACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCMUKU U3YUEHHbIX MAWUH, npudbopos u
MeXHUYecKux yCmpoucme,



00BACHAMY YCII08US NPUMEHEeHUS. (huzudeckux mooeetl npu peueruu Quuyeckux 3a0ad,
HAxXo0ums adeKk8ammyio npeonoNCeHHol 3a0ade u3uiecKyro Mooeisb, papeuams npooaemy
KaK Ha OCHO8€ UMEIOWUXCSL 3HAHUL, MAK U NPU HOMOUWU MEMOO008 OYEHKU.

2. COAEPKAHUE YYEBHOI'O IIPEJIMETA «®PU3UKA»

10 KJTACC
Pa3zpnen 1. ®u3uka v eCTeCTBEHHO-HAYYHbIH MeTO/A MO3HAHUS NPUPO/BI.

®dusuka pyHaaMeHTalbHas Hayka o npupoje. O0bekTsl u3yueHus gpusuku. Hayunsiii
METO] To3HaHus Mupa. B3auMocBsa3b MexXay (DU3UKOM U APYTUMHU €CTECTBEHHBIMU HAYKAMH.
MeToapl Hay4yHOrO HMCCIEAOBAHUSA (PU3NYECKUX SBICHUW. MopaenupoBaHuE SBIECHUN U
pouLeccoB NMpupoabl. Puzndeckue 3akoHbl. ['paHUIbl IPUMEHUMOCTH (PU3NUECKUX 3aKOHOB.
duzuyeckue TEOPUH M TPUHLHUI COOTBETCTBUA. M3MmepeHue (U3UUECKUX BEITUYHH.
[Torpemnoctn usmepeHuit pu3nueckux BeauuuH. Poib 1 MecTo pu3uku B (GOpMUPOBAHUU
COBPEMEHHOW HAYYHON KAPTUHBI MUPA U B MPAKTUYECKOUN IESITENBHOCTH JIFOJEH.

Jlabopamopnuie padbomul u onvimol

¢ IIpoBeneHnE MPSIMBIX H3MEPESHUN HU3HUSCKUX BEIUINH
1. 3mepeHue pacCTOsTHUM.
2. N3mepeHue mpoMeXyTKOB BPEMEHH.
3. M3Mmepenue macchl Tena.
4. V3mepeHue Cuibl.
¢ Pacyer 1mo NoOJyYEHHBIM pe3yidbTaTaM MPSAMBIX HM3MEPEHUN 3aBHCHMOIO OT HHX
napameTpa (KOCBEHHbIC U3MEPEHNS )
1. PacueT abCOJIIOTHON ¥ OTHOCUTEJIbHOU MOTPENTHOCTEN U3MEPEHUSL.

Hpedmemuwepe&*ym;mamw 0CBOCHUS MEMDBL RO360JIAIOM .

» JaBaTh OMpECIICHUS MOHATHIA: (QU3MUYECKas BEIMIMHA, PU3NICCKUIN 3aKOH, HAydHAsI
TUIIOTE3a, MOJIETb B (PU3MKe, AIIeMEHTapHas YyacTuila, GyHaaMEeHTaIbHOE B3aUMO/ICUCTBUE;

» TPUBOIUTH MPUMEPHI O0BEKTOB N3YUCHUS (DU3UKU;

» TIPUBOJUTH 0a30BbIC GU3MUCCKUE BEITMIMHBI, KPATHBIC M JTOJIGHBIC SAMHUIIBI, OCHOBHBIC
BUJIbl (DYHITaMEHTAIBHBIX B3aUMOJICUCTBUM, UX XaPAKTEPUCTUKH, PATNYC JEUCTBUS;

» ONHCHIBATH U MPUMEHATH METOIbI HAYYHOTO MCCIIEOBaHNUS B (DU3HKE;

» Jenath  BBIBOJBI O TPaHUINAX TPUMEHUMOCTH  (U3MYECKHX  TEOpPHH, WX
MIPEEMCTBEHHOCTH, CYIIECTBOBAHUU CBSI3e U 3aBUCUMOCTEH MEXIy (U3UYECKUMU
BEJIMYMHAMU;

» pasnuyaTh NpsSMbIe 1 KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEITUYHH;

» TIOHMMATh CMBICIT a0COTFOTHON ¥ OTHOCHTEIHHOW MOTPEITHOCTSH N3MEPEHUS;

» WHTEPIPETHPOBATH PUINICCKYIO HHPOPMAIIHIO, TOTYICHHYIO U3 Pa3HbIX UCTOYHHKOB.

Pa3zgen 2. MexaHuka.

Cucrema orcyera. BaxxHelmme KUHEMAaTUYECKUE XapaKTEPUCTUKN — IEPEMEIICHUE,
CKOpOCTb, yckopeHue. Kunematumueckue ypaBHeHMs. Pasnuunbpie crnocoObl omnMcaHus
MeXaHU4ecKoro ABuxeHus. OcHOBHas (MpsiMasi) U oOpaTHas 3a1ayu MexaHUKd. OCHOBHbIE
MOJIENH TEl U ABMKEeHMU. [locTynaTenpHoe U BpamaTeapbHoe IBUKEHUs Tena. PaBHoMepHOe



Y PaBHOYCKOPEHHOE IpsIMOJIMHENHbIE IBHKeHUs. CBoOOAHOE azeHue Te. [ [lBuxeHue tena,
OpOIIIEHHOTO MO/ YTIIOM K TOPU30HTY.| OTHOCUTENHHOCTh MEXaHWYECKOTO JIBIKEHUS. 3aKOH
CJIOKEHMS CKopocTel. KnHeMaTnka JBUKEHHS TI0 OKPYKHOCTH.

3akoH wuHepuuu. IlepBbiii 3axkoH HeroToHa. MHepuuanbHas cucTeMa OTCYETA.
NueptHocth. Macca. Cuna. [Ipunuun cynepno3unuu cuil. Bropoit 3akon Herotona. Tpetuit
3akoH Hprotona. IlpuHnmn otHocuTenbHOCTH ['anmunes. I'paBUTanMOHHAs cuia. 3aKOH
BceMHUpHOTro TsaroteHus. OnblT KaBennuma. Cuiia TsKECTH. 3aKOHBI MEXAHUKU U JBUKEHUE
HeOecHbIX Tell. 3akoHbl Kemnepa. Cuna ynpyroctu. 3akon ['yka. Bec tena. HeBecomocTs.
ITeperpy3ku. Cuna tpenus. [Cuiia compoTUBIICHHS cpebl. JMHaAMUKa JBUXKEHUS 10
OKPY>KHOCTH].

Mty nbC MaTepuaabHOM TOUYKU U CUCTEMBL. 3aKOH COXPAaHEHUs UMITyJIbca. PeakTuBHOE
NBIOKeHUE. [PeakTuBHBIE ABUTATENH. YCHEXH B OCBOCHMM KOCMHYECKOTO ITPOCTPAHCTBA. |
entp macc. [Teopema o nBmwxkeHuM IeHTpa Macc.] Pabora cunbl. Momtnocts. KIT/]
MexaHu3Mma. Mexanudeckass sHeprus. Kunermueckas sHeprusa. Teopema 00 H3MEHEHUU
KMHETUYECKOU 3Hepruu. IloTeHnnansHas sHeprus. Mexannyeckasi JHEprusi CHCTEMBI. 3aKOH
COXpaHEHUs MEXAHWYECKOW HHepruu. [AOCOIIOTHO HEYyNpyroe M aOCOJIOTHO YIPYroe
COYJIapEHHUS TEIL |

PaBHOBecHe MaTepuanbHOM TOYKH. YCJIOBHE paBHOBecHs TBepabIx Ten. [linedo um
MOMEHT cuiIbl. L{eHTp TskecTu TBepaoro tena. Buapsl paBHOBecHs TBepaoro tena. JlaBieHue.
JlaBieHue B )KUIKOCTAX U ra3ax. 3akoH [lackans. 3akoH Apxumena. Y cJIOBUE IUIABAHUS TEIL.
[[ABM>KeHME KUAKOCTEM U Ta30B. YpaBHeHue bepHyiu. TexHudyeckue NTPUMEHEHUS
ypaBHeHus bepuymn. [TogbeMHas cuia Kpbuia caMoJieTa. |

Jlabopamopnuie padbomul u onvimol

¢ Pacyer 1o NOJyYEHHBIM pe3yibTaTaM MPSMBIX H3MEPEHUN 3aBHCHMOIO OT HHX
napamMerpa (KOCBEHHbIE U3MEPEHHS)
1. Omnpenenenne HaYaIBHOW CKOPOCTH TeJ1a, OPOILIEHHOTO TOPU30HTAJIBLHO.
2. OmpeneneHne MEHTPOCTPEMHUTEILHOTO YCKOPEHHS Tela.
3. Usmepenue koadduiimenTa TpeHus: CKOIbKCHHUS.
4. V3mepeHue yCKOpeHUs CBOOOIHOTO MaJICHHUS.
¢ HaOnronenwe SBIACHWIA M TIOCTAHOBKA OMBITOB (HA KAYeCTBEHHOM YPOBHE) TIO
oOHapy»)eHuo (HaKTOPOB, BIMSIONIUX HA MPOTEKAHUE TAHHBIX SIBJICHUN
1. UccnenoBanue paBHOMEPHOrO TNPSIMOJMHEHHOTO M PaBHOYCKOPEHHOTO
MPAMOJIMHEUHOTO JBUKEHHUM.
2. HaGmroaenue cBoOogHOTO NajieHust Tes1 B Tpyoke HrroToHa.
N3yuenne paBuxKeHUs Tena, OPOMIEHHOTO TOPU30HTAIBHO U MOJA YIJIOM K
TOPU30HTY.
N3yyeHne nHEpTHOCTH TeEN.
N3yyeHnne B3auMOIEMCTBUS TEIL.
HaOnronenne BOSHUKHOBEHUS CUJTBI YIIPYTOCTH.
Uccnenoanne n3aMeHeHus Beca Tejaa IPpU €ro JBHKEHUU C YCKOPEHUEM.
N3ydenue TpeHus MOKOS U TPEHUS CKOJIbKEHUS.
Onpenenenue Moja0KeHUs HEHTPa Macc Tea.

w

©ooNoOR



10.13yueHune BUI0B paBHOBECHS TBEPABIX TEIN.
11.N3yuenue 3akoHa [Tackans.
12.N3ydeHue 3akoHa Apxumesa.
¢ HccrnenoBanue 3aBHCHMOCTH  OAHOM  (W3WYECKOW BEIWYMHBI OT JPYTOM ¢
[pE/ICTaBICHUEM PEe3YyJIbTAaTOB B BUJIe HOPMYIIbI, rpaduKa WK TaOIUIIbI
1. UccnenoBanue 3aBUCUMOCTH TPACKTOPUHU, IYTH, MEPEMEIICHUS, CKOPOCTH
JBUKCHUS T€JIa OT BRIOOpA CUCTEMBI OTCUETA.
2. HWccrnenoBaHue CBSI3U MEX]Ty YCKOPEHHUEM Tella OT JSHCTBYIOMIMX HAa HErO CHUIL
3. W3ydeHue 3aBUCUMOCTH CHUJIbI YIPYTOCTH OT AePOpMaIiy MPYKUHBL.
4. V3ydeHue 3aBUCUMOCTH MaKCUMAJIbHOM CHJIBI TPEHUS MOKOSI OT CHJIBI PEAKIINH
OIIOPBHI.
+* 3HAKOMCTBO C TEXHUYECKUMH YCTPOWCTBAMH U UX KOHCTPYUPOBAHUE
1. M3yuyeHue ycTpoiicTBa U NPHUHIIMIA ICUCTBHUS JTUHAMOMETPA.
2. V3ydyeHue ycTpoHCTBA W MpUHIMNA JACUCTBHS BOJOCTPYHHOro Hacoca u
ITyJIbBEPU3ATOPA.

Hpedmemubtepe3yﬂbmambl 0CB80€HUA membl nozeoiarom:

» naBaTh OTPECIICHUS MOHATHUH: MEXaHUYECKOe JIBIDKEHUE, MaTepHUaabHas TOYKa, TEIIO
OTCYETa, CHUCTEMA OTCYETA, TPACKTOPHUA, IMOCTYNATEIbHOE JBWXEHHE, BpallaTEIbHOE
JIBUKEHHUE, PABHOMEPHOE MPAMOJIMHEUHOE JIBUKECHHUE, PABHOYCKOPEHHOE NPSMOJHUHEHHOE
JIBUWKEHUE, CBOOOJHOE  TAaJCHHE, OTHOCUTEIBHOCTh  MEXaHMYECKOro  JBUKEHUS,
WHEpIMaJbHAasl CUCTEMA OTCUETa, MHEPTHOCTh, LIEHTP TAKECTHU, HEBECOMOCTh, NEPErPY3Ka,
LIEHTP MacC, 3aMKHYyTas CUCTEMA, PEaKTUBHOE IBWKEHUE, YCTOWUYMBOE, HEYCTOWUYMBOE U
0e3pa3TMyHOe paBHOBECHS, [aOCOJIIOTHO YHOpPyruil W abCOMIOTHO HEYNPYTud yaapbi],
a0COJIIOTHO TBEPOE TEJO, THIPOCTATUYECKOE AaBJICHHUE,;

» WCIOJIb30BaTh TAONWYHBIN, TpapUUecKWid W aHAJTMTHYSCKUNH CIOCOOBI OIMCAHUS
MEXaHUYECKOTO IBUKCHHUS;

» aHaIM3WpOBaTh TpadUKH PABHOMEPHOTO M PABHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JIBUKCHUM;

» TIPUBOJUTL  OMpEACNCHHS (U3NUECKUX BEIWYUH: TIEPEMEIICHHE, CKOpPOCTh,
MIPOMJICHHBIN IIyTh, CPEAHSASI CKOPOCTh, MTHOBEHHAS! CKOPOCTh, CPEIHSS IyTEBAsT CKOPOCTH,
CpellHEee YCKOPEHHE, MTHOBEHHOE YCKOPEHHE, YCKOPEHHE CBOOOJHOTO MajeHMs, MEPUOJ U
4acToTa OOpallleHUs, YIJIOBas CKOPOCTh, LEHTPOCTPEMUTEIBLHOE YCKOPEHHE, Macca, CUa,
CUJIa TSDKECTH, MEpBass KOCMHUYECKAsi CKOPOCThb, CUJIA YNPYIrOCTH, BEC TEJIA, CUJIa TPEHUS
MOKOSI, CHJIa TPEHUS CKOJIBKEHUS, UMITYJIbC MaTepUaIbHON TOUKH, pab0Ta CUIIbI, MOIITHOCTb,
KII/] mexann3Ma, MEXaHUUECKAsl SHEPTUsl, KHHETUYECKAs JHEPIUsl, IOTCHUUAJIbHAS SHEPTHS,
MOMEHT CHWJIbl, IUIEYO CWIbI, CWJia JaBJICHUS, CUJa ApXUMENa; 3aluChiBaTh E€IUHUIIBI
n3mepenus guznueckux BeauyuH B CU;

» (hopMyIHpOBaTh: 3aKOH CIIOKEHHUS CKOPOCTEH, NMPHWHIIMIT (3aKOH) WHEPITUH, 3aKOHBI
HproTona, mpuHLMI CyNEprnO3ULUN CUJI, TPUHIMII OTHOCUTEIBHOCTH [ anuiesi, 3aKOHbI
Kermepa, 3ak0H coXpaHeHUs UMITYJIbCA, 3aKOH BCEMUPHOIO TATOTEHUS, 3aKOH [ 'yKka, Teopemy
O KMHETUYECKOM SHEPIrUM, 3aKOH COXPAHECHUS MEXAaHMYECKOW DHEPrUH, IEPBOE U BTOPOE
YCIJIOBHSI PABHOBECHSI TBEPAOrO Te€Ja, MPUHIIUIT MUHUMYMa MOTEHIIMAIBHOW SHEPTHUH, 3aKOH
[Tackans, 3aKkoH Apxumesa, yCJIOBHE MUIaBaHusl Tel, [ypaBHeHHe bepHymun];



» BBIICTATH OCHOBHBIC MPHU3HAKH (PU3UYECKUX MOJEINEH, MCIOIb3yeMbIX B MEXaHUKE:
MaTrepuanbHas TOUYKa, MHEpLUUaIbHas CHCTEMA OTCUETa, CBOOOJIHOE TEJ0, 3aMKHYTAasi CUCTEMA,
a0COJIIOTHO TBEPJIOE TEJIO, UAcalIbHAS KUTKOCTD;

» OIHCHIBATh KCIIEPUMEHTHI: 110 U3MEPEHUIO0 KOI(PPUIMEHTa TPEHUSI CKOJIBKCHHUS, TI0
W3YUYEHUIO OCHOBHBIX IMOJIO)KEHHM CTaTUKM WU TUAPOCTATUKH; (PyHAAMEHTAIbHBIE OIIBITHI
lNanunes, Kapenauia u ap.;

» [paccMmarpuBaTh JBIDKEHHE Tella, OpPOIIEHHOTO TOPWU30HTAIBHO W TOJ YIJIOM K
TOPU30HTY, BOSHUKHOBEHHE CHJIBI COMPOTUBIIEHUS MIPU ABUKEHUU TEN B )KUIKOCTSX U ra3ax,
JTUHAMUKY JIBUXKEHHUS Tella 10 OKPYKHOCTHU, YCTPOMUCTBO, MPUHIUI JEHCTBUS U TPUMEHEHUE
PEaKTUBHBIX JBUTATENCH, TEOpEMY O ABMKEHHH IIEHTPA MAacc, JJAMUHAPHOE U TypOyJIEHTHOE
TEUEHUE KHUJKOCTH, HCIOJIb30BAHUE YpaBHEHUS bepHy/uM B TEXHHKE, BO3HUKHOBEHUE
MOABEMHOM CUJIBI KpbLJIa CaMOJIETa, aBTOKOJICOaHus |;

» OIpEeNeNsITh IMOJIOKEHUE Tella Ha TNIOCKOCTH B JTF000 MOMEHT BpEMEHH, pACCMATPHUBAThH
cBO0OO/IHOE NaJIcHHE Tel 0€3 HayallbHOM CKOPOCTH, peoOpa3zoBanus [ anuies, IBUKEHUE Tena
M0 OKPY’KHOCTH C MOCTOSIHHOW MO MOJYJIIO CKOPOCTBIO, OCHOBHYIO (IIPSIMYI0) U OOpaTHYIO
3a/layd MEXaHUKH, JBUJKEHHE MCKYCCTBEHHBIX CIIyTHUKOB 3€MJIM, OCHOBHBIE CBOMICTBA
paboThI CUJIbl, KHHETUYECKOW SHEPTUH, OTINYUS OTEHIUAIBHON YHEPTUN OT KUHETUYECKOM
SHEPIUU;

> [BBIBOAMTH 3aKkoH Ilackais];

» 3alUChIBaTh KHHEMATHUYECKHUE YpPaBHEHUS PABHOMEPHOTO W PaBHOYCKOPEHHOTO
IIPSAMOJIMHEWHOTO IBUKEHHUSI, PABHOMEPHOTO JIBH>KEHHUSI 110 OKPYKHOCTH;

» PpaznuyaTh reOLEHTPUYECKYIO U TeIMOIEHTPUYECKYIO CUCTEMBI OTCUETa,

» TPUBOJUTH 3HAUCHHSI: YCKOPEHHS CBOOOTHOTO TaJIeHHs BOIHM3H TOBEPXHOCTH 3EMIIH,
IPaBUTALIMOHHOW MMOCTOSIHHOMW, ITIEPBOM U BTOPO KOCMHUYECKUX CKOPOCTEN ISl 3EMJIH;

» TPUMEHSTH TMOJIyYCHHbIC 3HAHWS MPH OMUCAHWHM YCTPOMCTBA W MPHUHIIUIA JCHCTBUSA
puOOPOB (HampuMep, IMHAMOMETPA), TPU OOBICHEHUH SIBJICHUH, HAOII01aEMbIX B IPUPOJIE
U OBITY (HampuMep, pojib CHJI TPEHUS B JBUKEHUU TEJ), IPU PEIICHUU 3a]1a4.

Ilpumepnvie memol pepepamos u npoekmos

1. B3aruanel Apucrorens u I'anuies Ha TBUKEHUE Te.

OmnpiTel ["anumnes no n3y4eHnto CBOOOJHOTO MafeHUs TeIl.

bannuctuueckue 3anaun. HactriibHasg 1 HaBeCHasi TPAEKTOPUM TOJIETA.

PaBHOMEpHOE M paBHOYCKOPEHHOE ABUKEHHUS TENA MO OKPYKHOCTH.

[Toctpoenue u ananus rpaduKoB IBUKEHHS TeTa.

JIBUJKEHUE HCKYCCTBEHHBIX CITyTHHKOB 3€MJIA: OCHOBHBIE IPUHLMUIIBI JIBUKEHUS,

0COOEHHOCTH BBIBOJIA HA OPOUTY.

[Ieperpy3ku 1 HEBECOMOCTb B TEXHUKE U B OKPY’KAIOILLIEH KU3HMU.

YcerpolicTBo, (hr3nuecKkue OCHOBBI PACKPBITUS U MOJIETA MapalltoTa.

9. U3 ucropum pa3BUTHs TPEKOBBIX TOHOK Ha BEJIOCHIIEaX U MOTOLMKIax. Pacuer yria
HAKJIOHA TpeKa JJI1 TOHOK.

10.®wu3uka Gpuryp BHICHIETO MIIOTAXKA.

11.PeakTrBHOE ABUKEHHUE B IPUPOJIEC U TEXHUKE.

12.Bunbl pakeTHbIX ABUTAaTeNIed M WX HCIOJIb30BAHME NPHU JABUKEHUU CaMOJIETOB U
3aIyCKE UCKYCCTBEHHBIX CITyTHUKOB 3EMJIH.
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13.JloCcTH>KEHNST OTEYECTBEHHBIX YUEHBIX M KOHCTPYKTOPOB PAKETHON TEXHMKH IpU
3aIyCKE UCKYCCTBEHHBIX CITyTHUKOB 3EMJIH.

14.3ak0OH coXpaHEHMsI MMIIyJIbCAa M 3aKOH COXPAHEHUS MEXAHWYECKOH DSHEpPIUu: W3
UCTOPHUH OTKPBITUS, POPMYJIMPOBKH, IPUMEPHI U TPAHULIBI IPUMEHEHMUSL.

15.BprunciaeHre TOpMO3HOTO IyTH aBTOMOOUJIS.

16.1IpocTsie MEXaHU3MBI: OT ApXHUMeZa 10 HalluX JHEH.

17.B Kakux ycTpOCTBaX MPOSBISAETCS «30JI0TOE MPABHUIIO» MEXAHUKH?

18.Ilpumenenune ypaBHeHUs! bepHyIn B TEXHUKE.

19.Pa3Butue aBuanuu B Poccum u 3a pyOexoM: yueHble, KOHCTPYKTOPbI, TEXHOJIOIHH,
pe3ybTaThL.

Paznen 3. MousiekyJsipHasi GU3nMKa 1 TEPMOJAMHAMUKA.

MonekynspHo-kunerndeckas Teopust (MKT) u ee sxkcnepuMeHTaIbHbIE 000CHOBAHMUS.
Crpoenue BemecTtBa. Macca u pasmepsl MoJiekyn. [loctossHHass ABoragpo. TemnoBoe
JBIKEHHUE YacTHI] BelecTBa. bpoyHoBckoe neuxkenue. Juddysus. BzaumoaericTBue 4acTuil
BemiecTBa. Mojienu CTpOEHUS Ta30B, )KUIAKOCTEN U TBEPABIX TEIL.

Mopnenp uneansHoro raza. CTaTUCTUYECKOE ONMMCAHUE HIEAIBHOrO Trasza. TeroBoe
(TepmonmHamMuueckoe) paBHOBecue. Temmeparypa. W3mepenue temmneparypsl. lllkans
temnepatyp. CBoiicTBa razoB. M3onponeccol. ['a3oBbie 3ak0oHBI. AOCOIIOTHAS TEMIIepaTypa
KaK Me€pa CpeIHEW KWHETUYECKOM OHHEPIruy TEIIOBOTO JBMIKEHUS 4YacCTHUL[ BEIIECTBA.
ITocrosinHas bonmpnmana. /laBienne raza. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KHHETUYECKON
Teopuu. 3akoH JlanbroHa. VYpaBHEHHME COCTOSHMS HJCAIbHOrO Ta3a (ypaBHEHHE
MenneneeBa—Knaneiipona). YHuBepcanbHas ra3oBasi MOCTOSIHHAs. BHyTpeHHss 3Heprus
UJIeUTbHOTO ra3a. MisMepenue cKkopocTel MOJIEKYJI rasa.

CaorictBa xuakocted. [[loBepxHocTHOE HaTspkeHHe. CMauMBaHUE U HECMAYMBaHUE.
Kanumsipasle  aBnenusa. TermnoBoe pacmmpeHue xuakocten.| Kpucrammmueckue wu
amopdusie Tena. [ TermnoBoe pacimmpeHre TBePAbIX Tell. |

PaboTa 1 TemnooOMeH Kak crnocoObl M3MEHEHUsi BHyTpeHHeW sHepruu. KommuecTtBo
TEIUIOTHl. YJelbHas TEIIOEMKOCTh BEIIECTBA. YpaBHEHHE TEIUIOBOrO OanaHca. 3akoH
coxpaHeHus: dHepruu. llepBblii 3akOoH TepmMoAMHAMUKHU. lIpuMeHeHHe mnepBOro 3akoHa
TEPMOJUHAMHUKN K wH3ompoleccaM. Anuabatuueckuid mpouecc. [TemnoemMkocTs rasa B
n3onpoueccax.| HeodpaTumocTh TEIIOBBIX IpoLeccoB. BTopoil 3aK0H TEpMOIMHAMUKH.

TeruoBel MammnHbl. [IpuHumn gevictBus TteroBoro asurarens. Llukn Kapno.
NneanbHas xoJioauibHas MalluHA. DKOJOTHUYECKHUE MPOOJIEMbI HCIOIB30BaHUS TEIIOBBIX
MAIIIUH.

ArperatHbie COCTOsSIHMSI BeuiectBa. Mcnapenue m konaeHcamusa. HackieHHslil nap.
Kunenue xuakoctu. Y aenbHas TEIoTa mapooOpa3oBaHusl KUAKOCTH. BiaxHOCTh BO3IyXa.
Touka pocel. M3mepenue BnaxHocTH Bo3ayxa. [M3orepma peansHoro rasa.]| IlnaBnenue n
KpUCTAJUIM3alMs BELWIECTBA. Y eJIbHAs TEIUIOTA IJIABJICHUS BELIECTBA.

Jlabopamopnwie padbomul u onvimol

+ TIpoBeneHne npsIMbIX U3MEPEHUN (PU3NUECKUX BEJIUYNH




1. U3mepenue TemrnepaTypsbl Tell.
2. W3mepeHue BIaXXHOCTH BO3AyXa.
¢ Pacder mo TOJYYEHHBIM pe3yibTaTaM MPSMBIX H3MEPEHUH 3aBHCHMOTO OT HHX
napameTpa (KOCBEHHbIE U3MEPEHNs )
1. U3mepenne temneparypbl KpUCTALIM3AUUA U YJIEIbHOW TEIUIOTHI IUIABJICHHUS
BEILIECTBA.
¢ HaOmioneHwe sIBIICHWH ¥ ITIOCTAHOBKA OMBITOB (HA Ka4eCTBEHHOM YPOBHE) TIO
oOHapyXeHHIO (HaKTOPOB, BIUAIOMINX HA MPOTEKAHNE JIAHHBIX SBICHUM
Habmronenune nudy3un B )KUJIKOCTIX U razax.
Habmoienue cuit mpUTsHKEHUS ¥ CUJT OTTAIKUBAHUS MEX]Ty MOJICKYJIaMU.
N3ydeHune TenaoBoro paBHOBECHSI.
Habmoienue TemnoBoro paciupeHust >KuaKOCTEH.
Habmoienue TemnoBoro paciupeHus TBEPbIX TeEIl.
N3yuenne agunabatudyeckoro mnpouecca.
HaGnrogenue  ucnapeHus,  KOHAEHCALMM,  KUIIEHUA,  IUIABIIEHUA U
KpUCTAIIU3AIUU TE.
8. HaOmroneHre moBEpXHOCTHOTO HATSKEHUS KUIAKOCTH, SBICHUM CMauuBaHUS U
HEeCMa4yMBaHUsI, KAMWJIJISIPHBIX SIBJICHUMN.
¢ HccrenoBaHve 3aBUCHMOCTH  OJHOW  (DM3WYECKOW BEIMYMHBI _OT JIDYTOW €
[PEJCTaBICHUEM PE3YIbTaTOB B BUAE hOpMYJIbl, Tpadrka Wiy TaOIUIIbI
1. V3yuyeHue 3aBUCUMOCTH MEXK]Ty JIaBJICHUEM U 00bEMOM Trasza JJaHHOM MacChl MPU
IIOCTOSIHHOM TeMIIepaTrype.
2. W3ydeHue 3aBUCUMOCTH MEXKTy JaBICHUEM U TEeMIIEpaTypoii ra3a JaHHON MacChl
IIPU MIOCTOSTHHOM O0BEME.
3. M3ydeHne 3aBUCUMOCTH MEXAY 00BEMOM U TEMIIEPATypOl Ta3a JaHHON MacChI
MIPU MIOCTOSTHHOM JIaBJICHHH.
4. ViccnemoBaHue CBSI3U MEXKTY JIaBIIEHUEM, 00bEMOM M TEMITEpaTypPOM UeaIbHOTO
ra3a (0ObE€JMHEHHOT0 T'a30BOr0 3aKOHA).
5. HccnenoBanue 3aBUCMMOCTH TEMIIEPATYPbl KUIICHUSI OT JaBJICHHUSI.
6. N3yueHue m3MEHEHHs TEMIIEpaTyphbl OCTHIBAIOIIETO PACIUIABICHHOTO BEIECTBA
OT BPEMEHH.
+¢ 3HAKOMCTBO ¢ TEXHHYECKUMHU YCTPOWCTBAMHU U MX KOHCTPYHUPOBAHUE
1. M3yuyeHue ycTpoiicTBa U NPUHILIMIA IEHCTBUSI TEPMOMETPA.
2. WN3yuenue yCTpoiCTBa U IPUHITUIIA ICUCTBHUS KaJIOPUMETPA.
3. U3yuyenue ycTpoiicTBAa M TNpUHIMNA JEHCTBUS TEIUIOBBIX JABHUrareieil u
XOJIOIWJIBHBIX MAIIVH.
4. V3yueHue yCTpONCTBA U MPUHIUIIA JEUCTBUS ICUXPOMETPA U TUTPOMETPA.

No bk whE

Hpedmemublepe3yﬂbmambl 0C6O€HUA MeMbl no3eoiAaom.

» JaBaThb  ONpENCNICHUs  TOHATUH: TEepMOAWHAMHYECKass  CHCTeMa, TeIIOBOE
(TepMOIMHAMHUYECKOE) paBHOBECHE, aOCOJIOTHBIA HYJIb TEMIEpaTypbl, H30IMpPOILIECC,
M30TEPMUYECKUN, W300apHBIA, W30XOPHBIM M aguabaTHYecKHil MPOIECChl, TEII000MEH,
TEIJIOU30JIMPOBAaHHAsL CHCTEMa, TEIUIOBOM JIBUraTelb, 3aMKHYTBHIM IUKJI, HEOOpaTHUMbIN
MPOLIECC, HACBIIICHHBIN Hap;



» TIPUBOJUTH OIpeneieHus] PU3NIECKIX BEIMYMUH: OTHOCUTENbHAS MOJIEKYJsIpHas (MU
aTOMHasl) Macca, KOJMYECTBO BEIIECTBA, MOJISIPHAs Macca, TEeMIIeparypa, BHYTPEHHSSA
SHEPTUs UJICaTLHOTO Ta3a, CPEeIHEKBApaTUUHAs CKOPOCTh, HauboJee BeposiTHasi CKOPOCTb,
KOJIMYECTBO TEIUIOTHI, YJEJIbHAs TEIJIOEMKOCTh BEIIECTBA, TEIUIOEMKOCTh TE€Ja, MOJISIpHAs
TeII0eMKOCTh BemiecTBa, KII/] TerioBoro nBuratens, yaenbHas TEIJIOTa MapooOpa3oBaHuUs
KUIKOCTH, A0COJIIOTHASI U OTHOCUTEIIbHAS BIAXKHOCTh BO3/IyXa, TOUKA POCHI, [[TOBEPXHOCTHAs
SHEPrus, [ABJICHUWE HACBIILIEHHOIO IMapal, yJenbHas TEeIUloTa IUIABJICHUS; 3aliChIBaTh
€AUHULBI U3MEpEeHUs pu3nueckux Beanyul B CH;

» GopMyIHpoBaTh M OOBSCHATH OCHOBHBIC TOJIOKEHUS MOJCKYJISIPHO-KUHETUIECKON
TEOPUU CTPOCHUS BEILIECTBA;

» HaOmoAaTh U OOBSCHATH SBIICHHUS: OPOYHOBCKOE JBIDKCHHE, MUQQY3Hs, UCTIapCHHE,
KOHJCHCALlUA, CyOIuMManusi, KHIICHHe, IUIaBJICHHE, KPUCTAJUIU3AIMs, aHU30TPOIHS
MOHOKPHCTAJIJIOB;

» KJIacCCU(UIIMPOBATh arperaTHbie COCTOSHHUS BEIIECTBA, XapaKTepHU30BaTh W3MCHEHUS
CTPYKTYPBI arperaTHbIX COCTOSIHUI BelIecTBa IpH (Pa30BbIX MEPEX0ax;

» (GopMyJIHpPOBaTh: HYJEBOH 3aKOH TECPMOJMHAMUKH, 3aKOH boins—Mapuorra, 3aKOH
I'eii-JIroccaka, 3akoH Illapis, oObeIMHEHHBIM Tra30BbIM 3aKOH, 3akOoH JlambTOHA, 3aKOH
COXpPaHEHUS SHEPIUH, EPBBII U BTOPOM 3aKOHBI TEPMOJUHAMUKY;

» TIOHMMAaTh CMBICI: ypaBHeHUs1 KamelipoHa, ypaBHEHHsI COCTOSHUS WICAIBHOTO rasa
(ypaBHenuss MenaeneeBa—Kuaneiipona), ocHoBHoro ypaBHeHus MKT, ypaBHeHus
TEIJIOBOTO OanaHca;

» BBIICTSTH OCHOBHBIC MPU3HAKK (PU3NICCKUX MOJIENICH, UCTIONB3YEMBIX B MOJICKYJISIPHON
(bu3uKe: TEPMOJMHAMUYECKAS] CUCTEMA, PABHOBECHOE COCTOSIHUE CHUCTEMBI, PAaBHOBECHBIN
MPOIECC, TETUIOU30JIMPOBAHHASl CUCTEMA, UJICATIbHBIN a3, UICAIbHBIN TEIUIOBOW JBUTATENb,
uukn Kapho;

» WCIOJB30BaTh CTAaTHCTUYECKWW TOIXOJ IJs ONMCAHUS TIOBEICHUS COBOKYITHOCTH
OOJIBIIIOTO YMCJIA YACTHUII, BKIIFOUAIOIINIA BBEICHUE MUKPOCKOITUYECKUX U MAKPOCKOTTUYECKUX
napameTpoB; TEPMOJUHAMUYECKUN METOJ MPHU PACCMOTPEHUU CBOWCTB MAKPOCKOMUYECKUX
Ten 6e3 mpencTaBlieHnid 00 UX BHYTPEHHEM CTPOEHUU; ypaBHEHHE TEIIOBOTO OajiaHca Mpu
pelIeHny 3a1ay;

» OMHCHIBATh HKCIEPUMEHTHI: MO HAOMIOJEHUI0O W W3YYCHHIO H30IPOIIECCOB, TIO
WU3MEPEHHUIO YJEJIBHON TEIJIOEMKOCTH BELIECTBA; OIBITHI, WJUIFOCTPUPYIOIIME HW3MEHEHUE
BHYTPEHHEUW SHEPIruu Tejia MPU COBEPIICHUU paboThl, yHIaMeHTaIbHbie OnbIThl [lITepHa,
Jlxoyns v 1p.;

» OOBSCHATH Ta30BbIC 3aKOHBI HAa OCHOBE MOJICKYJSIPHO — KHHETHYCCKOW TCOPHH
CTPOECHMSI BEILECTBA, 3aBUCUMOCTh JABJICHHMS ra3a OT KOHIIEHTpPalUuMW €ro MOJEKYJl M
TeMIIEpaTypbl, CBS3b TEMIEpaTypbl W CpPEIHEW KHUHETHMYECKONM HHEPIMH XAOTHYECKOIO
JBUYKEHUSI MOJIEKYJI, CTPOCHHUE M CBOMCTBA TBEPABIX U aMOP(HBIX Tell, rpaUUeCKUil CMBICIT
paboThl, HEBO3MOKHOCTh CO3J[aHUsl BEUHOT'O JIBUTATeNsl, HEOOPATUMOCTh TEIUIOBBIX SIBJIICHUM,
ks KapHo, mporiecchbl, MpoUCXoAsiiue B UIeabHON XOJIOAMIBHON MaluHe, paboTaromen
o 1Kty KapHo, 3aBUCUMOCTB TeMITepaTyphbl KUTICHUSI )KUIKOCTH OT BHEIITHETO JaBJICHUS,

» [paccMaTpuBaTh 3aBHUCHUMOCTh BHYTPEHHEH JHEPrUM HJCAIBHOTO Ta3a OT 4YHUCIIa
CTeneHed CBOOOJbI MOJIEKYJl, CBOMCTBAa JKHUJKOCTEH, TOBEPXHOCTHOE HATSKEHUE,



KallWJUISIPHBIC SIBIICHUS, CMAYMBAaHNE U HECMAYMBaHUE, TEIJIOBOE PACIIMPEHHE )KUIKOCTEH U
TBEPJBIX TEN, TEMJIOEMKOCTh I'a3a B U30IIPOLIECCAX, U30TEPMY PEAIBHOTO rasal;

» TPUMEHSTDH MEPBbII 3aKOH TEPMOJIMHAMUKH K U30IpoIleccam;

» [0ob6cyxnaTh yBennueHne oobeMa BOJIbI IIPU €€ 3aMep3aHHH |;

» 00CyX/1aTh IPUMEHCHNE aIMa0aTUICCKUX MPOIECCOB B TEXHUKE (TIPUHIIMIT JCHCTBUS
IU3EIbHOIO JIBUTATENs), SKOJIOTMYECKHE MpOOJIeMbl HCHOJIb30BAHUS TEIUIOBBIX MAIMH,
3Ha4YE€HUE BIAXKHOCTU BO3/1YyXa B JKU3HU YEJIOBEKA,

» TPUBOJUTH 3HAYCHUS: IMMOCTOSSHHOW ABOTaJpoO, YHUBEPCAIHHON ra30BOW MOCTOSTHHOM,
noctosstHHou bonbimana;

» TPUMEHSTHh TOJYYCHHBIC 3HAHUS MPH ONMHCAHUHM YCTPOWCTBA W MPHUHIUIA JCHCTBUS
npubopoB (HampuUMep, TEPMOMETpPa, KaJOpPUMETpa, KOHJEHCAIIMOHHOIO T'MIPOMETPA,
BOJIOCHOTO THUTPOMETpA, MCUXPOMETpPa), TEIJIOBBIX MAIWH, MpPU OOBSCHEHUH SIBICHUH,
HaOJII0AaeMbIX B IPUPOAE U OBITY, IPH PELICHUU 3aa4.

Ilpumepnuvie memul peghpepamos u npoekmoes

1. [xanst Temnepatyp B Poccuu u EBporie B XIX u XX BB. CpaBHUTEIBHBIN aHATN3.
KoncTtpynpoBanue u ucnsitanue qocku ['anpToHa.

[ToBepXHOCTHOE HATSKEHHUE U KAMILISIPHBIE SIBIICHUS B IPUPOJIE U TEXHHKE.
UccnenoBanue cBOMCTB aMOP(HBIX TEIL.

Kunkue KpUCTaJIbl: CTPYKTYpa U CTPOEHUE, CBOMCTBA, TPUMEHEHHE.

N3 uctopuu n300peTeHus TeIUIOBBIX JBUTATEICH.

XO0J0IUJIbHBIE MAIIIMHBL: BUbI, YCTPOMCTBO, MPUHIIUII JEHCTBUS, TPUMEHECHHUE.
DKoJIOTUYECKHE MPOOJIEMbl HCIOIb30BAHMS TEIJIOBBIX MAIIWH: aHAJIW3 U CIIOCOObI
peLICHUS.

9. Yro m3o0penu J[xeiimc Yart u MBan MBanosuu [lonzyHoB?

10.ABurarens CTupauHTa — TEIJIOBOM ABUTATEIh ¢ caMbIM BhIcOkuM KITJI.

11.Posb nporieccoB UCHapeHusi U KOHJICHCAIUU B PUPOJIE.

12.13y4denue ($ha3oBoil muarpaMMbl BOJBI U JIBJA.

13.Crioco6b! TPaHCTIOPTUPOBKHU U XPAHEHUS CIKUIKEHHBIX Ta30B.

14.Vicnonib30BaHKE CHKMXKEHHBIX Ta30B B KOCMOHABTHUKE.

15.Cocyn [proapa: ycTpoWCTBO, IPUHIIUI ACHCTBUS, TIPUMEHEHHE.

O N Ok W

Pa3znen 4. JaekTpoauHaMHKa.

DJIEKTPUYECKUM 3apsAl. DJIEMEHTApHBIA SJIEKTPUUYECKUN 3apsif. DNEKTpU3auus Tedl.
DIIEKTPOCKOM. DIEKTPOMETP. 3aKOH COXPAHECHUS JICKTPUUECKOr0 3apsaa. Toueunsbie 3apsibl.
3akon Kynona. Dnektpuueckoe moiie. HanpsskeHHOCTH 3iieKTpudeckoro mnois. [IpuHiun
CyNEPHO3ULHNH DJIEKTPUUYECKUX TTOJEH. JIMHUM HaANpsSIYKEHHOCTH DJIEKTPUYECKOTO IOJIS.
[HampsoxkeHHOCTH  TIOJISE  pa3nuuHOM  KoHurypamwu — 3apsnoB.|] [IpoBognuku B
ANEKTPOCTATUYECKOM IOJIe. J[MANIEKTPUKN B 3JIEKTPOCTAaTHYECKOM Touie. Jluanekrpuyeckas
MIPOHUIIAEMOCTb.

PaboTa KyJOHOBCKHUX CHJI. DHEPTHsl B3aUMOJICUCTBUS TOYEUHBIX 3apsaaoB. [loTeHIuan
ANEKTPOCTATUYECKOr0 MOoJiA. Pa3HOCTh MOTEHIMATOB. DKBUIIOTCHIIHMAIbHBIE MOBEPXHOCTH.
[[ToTeHuan moist pa3IuyHOM KOH(PUTYpaIruu 3apsgoB.] DIEKTPOEMKOCTh YEIUMHEHHOTO



IMPOBOJHUMKA M KOHACHCATOpaA. [COGI[I/IH@HI/IC KOHI[ﬁHC&TOpOB.] 9HCpFI/IH QJICKTPUICCKOI'O
I10JI4.

11 KJIACC
Paznen 4. JaekTpoanHamuka (MPoaoJIKeHUeE).

[TocTOSIHHBIN JNEKTpUYECKHT TOK. JlelcTBUs 3siekTpudyeckoro Toka. [CkOpocTb
YHOPSAIOYEHHOIO JIBMXKEHHS IEKTpoHOB 30 B MeTauiMuecKoM mnpoBoaHMKe.] Cuiia Toka.
Ucrounrku Toka. CtopoHHue cuibl. Onektpoasrkymas cuna (9JC). 3akon Oma s
OJIHOPOJHOTO TMPOBOJHMKA (y4acTKa LENH). 3aBHCHUMOCTb YJIEIBHOTO COINPOTHUBIICHUS
IPOBOJHUKOB M IMOJYIPOBOJHHUKOB OT TeMmIiieparypsl. [CBepXmpoBoaAUMOCTh.| CoennHeHus
NpOBOJHUKOB. PaboTa © MOUIHOCTH BJEKTPUYECKOrO ToKa. TemioBoe nelcTBUe
aNeKTpuuecKkoro Toka. 3akoH Jxoyns—Jlenna. 3akon Oma st monHou nenu. 3akoH Oma
s yyactka uenu, cogepsxkamero J/IC. Peocrar. IloreHumomerp. M3MepeHne cuiibl TOKa,
HaIpSKEHUS [M CONPOTHUBIICHUS |.

DNEeKTpUYECKN TOK B METAJIaX, PACTBOPAxX M PACILIABAX AJIEKTPOIUTOB. DIEKTPOIIM3.
[3akoH »anektposm3a Dapanes.] OekTpuueckuil TOK B raszax. CamMOCTOSATENbHBIA U
HECaMOCTOSITENIBHBIN pa3psansl. [PasnuuHble Tunel camocrosrensHOro paspsaa. I1lmasma.]
OnexTpuyeckuié TOK B BakyyMme. BakyyMHblii auon. OIJEKTpOHHO-IydeBass TpyOka.
DIIEKTPUYECKAN TOK B IIOJYIIPOBOJHUKAX. [ DIIEKTPOHHO-IBIPOYHBIN MTEPEXOL. |

MarnutHOe B3aMMoAeHCTBHE. MAarHWTHOE TOJIE JJIEKTPUYECKOrO TOKa. MHIykums
MarHuTHOro mnoJid. [IpuHIMI Cynepno3uiMu MAarHUTHBIX MOJIeW. JIMHMM MarHuTHOM
MHAYKIUU. J[efiCTBME MAarHUTHOIO IIOJISI HAa IMPOBOJHUK ¢ TOKOM. Cuna Ammnepa. 3akoH
Ammnepa. DJNEKTPOABUTATEIb TOCTOSIHHOTO TOKAa. [DIEKTpOU3MEPUTEIbHBIA MTPUOOP
MarHuTO3JIEKTPUYECKON cHucTeMbl.] PamMka ¢ TOKOM B OJHOPOJHOM MAarHUTHOM IIOJIE.
JlelicTBHE MarHUTHOTO MOJIS Ha ABWKYILIHECS 3apskeHHbIe yacTuilbl. Crita Jlopenma. [Macce-
cnektporpad. Lluknorpon.] MarauutHslid mMT 3emud. MarHuTHble CBOMCTBA BEIIECTBA.
[CTpoenue ¢heppOMArHUTHBIX BEIIIECTB. |

OmneiTel @apanes. SBaeHne 3JIEKTPOMArHUTHON MHAYKIMH. MarHuTHBIN MMOTOK. 3aKOH
ANEKTPOMAarHuTHOM MHAYKUMU. BuxpeBoe snekrpuueckoe mose. IIpaBuio Jlenua. [DC
WHAYKIWH B IBWXKYIIEMCA TpoBOAHUKE. | CaMonHAYKIMS. UHAYKTUBHOCTH KOHTYpa. DHEPTUS
MAarHuTHOTO MOJIS TOKA.

Jlabopamopnwie padbomul u onvimol

¢ IIpoBeneHne MPSAMBIX U3MEPEHUN HU3HISCKUX BEIMYUH
1. N3mepeHue criibl TOKA B pa3IMYHBIX y4aCTKaX dJIEKTPUUECKOM IIeTH.
2. N3mepeHne HanpsHKeHUSI MEKTY IBYMSI TOYKAMU TICTIH.
3. W3mepeHue conpoTUBIICHUS PE3UCTOPA.
4. Nsmepenue DJIC ucrouHuka Toka.
¢ Pacyer 1o mOJIYYCHHBIM pe3yJbTaTaM MPSIMbBIX W3MEPEHHHA 3aBHCHMOTO OT HHX
napaMerpa (KOCBEHHBIE U3MEPEHNA)
1. N3MepeHue 3JIeKTPUYECKON EMKOCTH KOHJIEHCATOopa.
2. OmnpenesieHre BHYTPEHHETO CONMPOTUBIICHUS] ICTOYHHUKA TOKA.




¢ HaGnronenwe SBICHWI M TOCTAHOBKA OMNBLITOB (HAa KA4YeCTBEHHOM YPOBHE) TIO
oOHapyxeHni0 HaKTOPOB, BIUSIONINX HA MPOTCKAHUE JIAHHBIX SIBJICHUM
HabGnronenue anekTpusaiuu Tell.
HabGnronenue anekTpusanuu yepes BIUsSHUE.
HccnenoBanne KapTrH dJIEKTPUYECKUX TTOJIEH.
N3ydeHne »HIEKTPOCTATUYECKOW WHAYKUUMUA TPOBOJHUKOB U MOJSPU3ALUU
JUIJIEKTPUKOB.
Habmoenue pa3nuyHbIX JeHCTBUM SJEKTPHUUECKOTO TOKA.
Ha6nronenue BOZHUKHOBEHUS AJIEKTPOIIPOBOIHOCTH AJIEKTPOIUTOB.
Habmoienne BOSHUKHOBEHUS 3JIEKTPUUECKOTO TOKA B rasax.
Hab6nronenue caMocTosATEIbHOTO M HECAMOCTOSITEILHOTO Pa3psiIOB.
. HaGmronenne BOZBHUKHOBEHUS IEKTPUUECKOTO TOKA B BAKYyME.
10 Ha6nronenne MarHuTHOTO B3aUMOICHCTBUS TOKOB.
11.M3yuyenue AeCTBUS MAarHUTHOTO TOJISl HA PAMKY C TOKOM.
12.VccnenoBanre KapTHH MAarHATHBIX TTOJICH.
13.Hab6nrofeHue sSBJICHUS JIEKTPOMAarHUTHOW MHIYKIIHH.
14.HabmroneHue sSIBICHUS] CAMOWH Ty KIIHH.
¢ HccrnenoBanue 3aBHCHMOCTH  OAHOM  (DU3MYECKOW BEJIWUYWHBL _OT JPYTOH ¢
IPEJICTaBICHUEM PE3YIbTaTOB B BUAEC (GOPMYIIbl, Tpadyika Wi TaOIHIIbI
1. HccnenoBanue 3aBUCUMOCTH EMKOCTH ITPOBOJIHUKA OT €r0 pa3MepoB.
2. UccnenoBanne  3aBUCMMOCTHM  CONPOTUBICHHS  TOJYNPOBOJHUKA  OT
TEeMIIEPaTyphl.
+¢ 3HAKOMCTBO ¢ TEXHHYECKUMHU YCTPOUCTBAMHU U MX KOHCTPYHUPOBAHUE
1. V3yuenue ycTpoiicTBa U MPHUHIIUIA ICUCTBHS DJIEKTPOCKOIA U DJIEKTPOMETPA.
2. W3zydeHue ycTpoiicTBa M MPUHIIMIIA AEUCTBUS Pa3IMUHbIX KOHJICHCATOPOB.
3. U3ydyenne ycTpoiicTBA W TNpPUHIUNA JACUCTBUA pPA3IUYHBIX HMCTOYHHUKOB
IIOCTOSIHHOTO TOKA.
4. V3roToBiieHHE rajJbBaHUYECKOTO JIEMEHTA U UCIIBITAHUE €T0 B JCHCTBUM.
N3yyeHne ycTponcTBa U IPUHLKIA JEUCTBUS PEOCTAaTa U OTEHIUOMETPA.
6. N3yuenue ycTpolicTBa U MPUHIUIIA JEHCTBUS BAKyyMHOTO JU0/1a, SJIEKTPOHHO-
Jy4eBOU TPYOKH.
/. V3yueHue yCTpONCTBA U MPUHIUIIA ACHUCTBUS AJIEKTPOIBUTATENS MTOCTOSHHOTO
TOKa.
8. M3ydeHwue ycTpoicTBa U MPUHITUIIA JCHCTBUS TeHEPATOpa MEPEMEHHOTO TOKA.
9. Usyuenue ycTpoiicTBa U MPUHIMIA ACUCTBUS TpaHchopmaTopa.
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HpedMemelep€3lebm(lel 0CB80€HUA memMbl no3eojiarom:

> AaBaTb OIIPCACIICHUA MMOHSTHM: QJICKTpU3allusg TEJ, BJICKTPUYCCKHU HN30JIMPOBAHHAA
CUCTCMaA TCJI, JJICKTPUYCCKOC IIOJIC, JIMHHUKU HAIIPAXKCHHOCTH JJICKTPOCTATHYCCKOI'O IIOJIA,
OIHOPOAHOC OJICKTPHYCCKOC II0JIC, OJOKBHIIOTCHIOHAJbHAA ITOBECPXHOCTD, CBO60)1HBIC )51
CBA3AHHBIC 3apdadbl, KOHACHCATOpP, IOJLAPHU3AlOUA JHUIJICKTPHUKA, JJICKTPOCTATHYCCKAA
HHAYKOUA, BHGKTpI/I‘-IeCKI/Iﬁ TOK, CTOPOHHHC CHJIbI, OJJICKTPOJIHUTHYCCKAA AUCCOLIMAIIMA,
noHu3anusa rada, MarHuTHOC BSaHMOHCﬁCTBHG, JIMHUM MarHUTHOM WHAYKOHUH, OJHOPOJHOC



MAarHuTHOE TI0JI€, DJICKTPOMAarHUTHAas WHIYKIUS, WHIYKIHOHHBIM TOK, CaMOWHIYKIIMS,
IIEPEMEHHBIN TOK, [pE30HAHC B LENU NEPEMEHHOTO TOKA|, SJIIEKTPOMAarHUTHOE MOJIE;

» TIPUBOJUTH ONpeaeTeHUs (GU3MUECKUX BEITUUHH: JIEKTPUICCKHIA 3apsil, SJIEMEHTaPHBIN
ANEKTPUYECKUN 3apsll, HANPSKEHHOCTb AJIEKTPOCTATUYECKOTO TMOJISA, AUIIEKTPUUYECKAS
MIPOHHIIAEMOCTD Cpensl, [TOBEpXHOCTHAs IJIOTHOCTh 3apsanal, MOTEHIHAI
ANEKTPOCTATUYECKOTO TIOJIS, PAa3sHOCTh NOTEHUUAIOB, JJIEKTPOEMKOCTh YEIMHEHHOTO
IIPOBOJIHMKA, 3JEKTPOEMKOCTh KOHJEHCATOpa, Chja TOKa, CONPOTHBIIEHHE NPOBOJHMKA,
yAETBbHOE COMPOTHBIICHWE MPOBOAHMKA, paboTa MU MOIIHOCTH dJeKTpuueckoro Toka, J/C
MCTOYHUKA TOKAa, MOAYJb MATHUTHOW MHAYKUMWHU, cujla AMnepa, cuia JlopeHa, MarHuTHas
MPOHUIIAEMOCTh CpPE/ibl, MAarHUTHBIM TOTOK, HWHIAYKTUBHOCTh KOHTYpa, JEHUCTBYIOIIUE
3HAQYEHUsI CHWJIbI TOKAa W HANpPsDKEHUS, [E€MKOCTHOE CONPOTHUBJIEHUE, WHIYKTHBHOE
COTIPOTHUBIICHUE, TIOTHOE COMPOTUBIICHHE LIETIH |, KOAPPUITUEHT TpaHCHOPMALIUU, 3aTTUCHIBATD
SAVHUITBI U3MEpeHus ¢pusndecknx BenuuuHd B CU;

» 3aIHCHIBAaTh GOPMYJIBI OTPEACTICHUS SHEPTHH 3apsHKEHHOTO KOHIEHCATOpa ¥ 00 beMHOMI
IJIOTHOCTH 3JIEKTPUYECKOTO TOJIsA, JHEPTUU MarHUTHOIO MOJIA TOKA, [3akoHa OMa 1 nenu
MEePEMEHHOT0 TOKa]; moyiydarh (opmyny s pacyera: paboThl CHII  OJTHOPOJIHOTO
AIEKTPOCTATUYECKOIO MOJIs, [EMKOCTH IIOCKOIO KOHAEHCATOPa, CKOPOCTH YIOPSAJOYEHHOTO
JBIKEHUS DJICKTPOHOB B MTPOBOJAHUKE |;

» paccMaTpuBaTh OCHOBHBIC CBOHCTBA OJJIEKTPUYECKHX 3apsOB, CMBICI TEOpUi
OJIN3KOACICTBUS M JaJbHOJACUCTBHUS, OCHOBHBIE CBOMCTBA 3JEKTPUYECKOrO TMOJIA, CBA3b
MeXx1y paboTON CHJI OJHOPOJHOTO AJIEKTPOCTATUYECKOTO MOJIl U MOTEHUUAIbHON 3HEprue
TOYEYHOTO 3apsifa, [PHEPIHI0 B3aUMOACHCTBHS TOYEYHBIX 3apsAl0OB|, CBS3b MEXKIY
HaIPSHKEHHOCTBIO 3JIEKTPUYECKOIO TOJII M PA3HOCTHIO MOTEHIHUANOB, [MOTEHUHAT IO
pa3NIUYHOM KOH(UTYpaIlluu 3apsaoB], CBOWCTBA TIPOBOJHUKOB U JTUAJIEKTPUKOB B
ANEKTPOCTATUYECKOM  MOJIe,  [IOCJIENOBATEIBHOE W MApaAJUIENbHOE  COCIWHEHUS
KOHJIEHCATOPOB|, JEUCTBHUS JJIEKTPUUECKOTO TOKA, IOCJIENI0BATEIbHOE, MapauleIbHOe U
CMEILIaHHOE COEIMHEHUS TPOBOIHUKOB, MArHUTHBIE CBOMCTBA BEIIECTBA, OCHOBHBIE CBOMCTBA
BUXPEBOIO JJICKTPUYECKOrO TOJIs, [BO3HUKHOBeHUE OJIC WHAYKIIMW B JBHWXKYILIEMCS
MIPOBOJIHUKE |;

» OOBSICHATH: 3aBHCUMOCTH DJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOIIAAN
IJIACTUH W PACCTOSHUSI MEXIY HUMH, BO3HUKHOBEHHUE SHEPIHMM SJIEKTPUYECKOTO TMOJIs
3apsHKEHHOTO KOHJIEHCATOpa, YCJIOBUS BOBHUKHOBEHUSI U CYIIECTBOBAHUS AJIEKTPUUYECKOTO
TOKa, 3aBUCUMOCTb CONpPOTUBIICHUS MPOBOJHUKA OT TEMIEPATyphl, AJIEKTPOHHYIO
MPOBOANUMOCTH METAIIJIOB, JIEKTPONPOBOIHOCTD 3JIEKTPOJIUTOB, AIEKTPOIU3, FIEKTPUUECKUN
paspsii B rasax, BO3BHHUKHOBEHUE CAMOCTOSTEIBHOTO U HECAMOCTOSATEIBHOTO Pa3psioB,
MOHU3ALIUIO BJIEKTPOHHBIM YyIAapOM, OJJEKTPUYECKUH TOK B BaKyyMe, BO3HUKHOBEHUE
COOCTBEHHOW U TMPUMECHON MPOBOJUMOCTH TOJYIPOBOJHUKOB, [JIEKTPOHHO — JBIPOYHBIN
nepexo ], paaualMoHHbIe Mosica 3eMJIM, BO3BHUKHOBEHUE YHEPTUU MAarHUTHOTO MOJISl TOKA,

» [oOcyxnaTh SIBIEHHE CBEPXMPOBOIUMOCTH, (UINYECKUH CMBICT KPUTHUECKON
TeMIIepaTypbl, 00JacTH TPUMEHEHHUS CBEPXMPOBOAHUKOB, pa3pSIAKy U  3apAIKY
aKKyMYJISITOpa, Pa3jIM4HbIe THUIIBI CAMOCTOSITENILHOTO pa3psiia, CBOMCTBA IUIa3Mbl, CTPOCHHE
(dbeppoMarHeTuKoB, KpuByI HamarHuumBaHusi ¢eppomarternka, KIIJ[ tpanchopmatopa,
MPOU3BOJICTBO, MIEPEAAUY U UCIOJIb30BaHUE IIEKTPUUECKON IHEPTHUH |;



» u3yuyaTh [I€HCTBHE€ MAarHUTHOTO MOJS Ha IMPOBOJHUK C TOKOM, PaMKy C TOKOM U
JBIKYIIYIOCS 3apsDKEHHYIO YaCTUIy, MATHUTHOE B3aMMOJIEUCTBUE MPOBOJHUKOB C TOKaMU;

» (GOopMyIHpOBATh: 3aKOH COXPAaHEHHs AIEKTPHUECKOTO 3apsija, 3aKoH KynoHa, nmpuHIum
CYNEPHO3ULMH IJIEKTPUUECKUX MOJEH, [IPUHLIMI CyNEepHO3ULIMU AJi MOTEHLIHaja ], IepBoe
npasmio Kupxroda, 3axkon Oma asnst ydactka nemnu, 3akoH /xoyns—IJlenna, 3akon Oma s
NOJIHOM 1enu, 3akoH Oma Ui ywyacTka uemnu, comepskamero 2JIC, [3aKOH 3ieKTposnsa
dapaesi|, IPUHLIUII CYTIEPIO3UIIMA MarHUTHBIX MOJIEH, MPaBUIIO OypaBUHKa, PABUIIO JIEBOU
pyKH, 3aKOoH Amriepa, 3akoH Dapazes (3JeKTPOMarHUTHOM MHAYKIWN ), IpaBuiio JIeHna;

» [ucnonp30BaTh MPUHLMIT CYTEPIIO3UIUHN SJICKTPUYECKUX MOJEH MpH OIpeaeeHun
HANPSDKEHHOCTH TOJIsA, CO3/IaHHOTO Pa3InYHON KOHUTYpaluen 3apsaoB];

» TIPOBOJMTH W3MEPEHHUsS CHIIBI TOKA, HANPSDKEHUS M CONPOTHUBIICHUS B DJIEKTPUYECKON
LEIH;

» OIMCBHIBATh KCIIEPUMEHTBI: IO DJIEKTPHU3AIUU TE€ U OOBSICHATH WX PE3yJIbTaThl; IO
HAOJIIOJICHUIO CHJIOBBIX JIMHUM 3JEKTPUYECKOrO MOJs, MO0 HM3MEPEHUIO 3JIEKTPOEMKOCTH
KOHJIEHCATOpa; MO0 HAaOJIOJEHUIO TEIJIOBOrO JECMCTBUS AJIEKTPUUYECKOTrO TOKA; 11O
HAOJIIOJICHUIO KapTUH MarHuTHOro moiist; (yHaaMmeHTtaiabHble onblThl Kynona, Opcrena,
Awmrnepa, @apanes, ['epua, FOura, @penensi, HetoToHa u n1p.;

» BBIICNATH OCHOBHBIC TPHU3HAKH  (U3MYECKHX  MOJEJCH, HCIOJIB3YEMBIX B
AJIEKTPOJIMHAMUKE: TOYEYHBIA  3apsii, NpOOHBIA  3apsii, JIMHUM  HANpPsKEHHOCTU
ANEKTPOCTATUYECKOTO MOJISI, OAHOPOJIHOE BJIEKTPOCTATUYECKOE I0JI€, SKBUIIOTEHIMAIbHbBIC
IIOBEPXHOCTH, DJIEKTPOHHBIM Tra3, OJHOPOJHOE MAarHUTHOE IIOJIe, JIMHUM WHAYKIUU
MarHuTHOTO MOJI;

» TPHUBOJUTH 3HAYCHHUS: [ITocTOsTHHOM Dapajes|;

» paccMaTpuBaTh YCTPOWCTBO, MPHHLIUIN JEHCTBUSA H TPUMEPHl HCIOJIH30BAHUS:
AJNEKTPOCKOIA, 3JIEKTPOMETPA, KOHAEHCATOPOB, rajJbBaHUYECKOTO AJIEMEHTA, aKKyMYJISITOpa,
peocrara, MOTEHUUMOMETpPA, BAaKyyMHOrOo  JAHMOJA, DJIEKTPOHHO-IYYEBOM  TpyOKH,
AJIEKTPOJIBUraTeNsl TOCTOSHHOTO TOKa, [CTPEIOYHOrO 3JIEKTPOU3MEPUTENBHOIO Mpudopa
MarHUuTO3JIEKTPUYECKON CHUCTEMBI, Macc-CleKTporpada, UMKIOTpoHa|, TpaHchopmaTopa,
MIPUHIUI AEWCTBUS T€HEPATOPA IEPEMEHHOTO TOKA;

» TPUMEHSTH MOTyYSHHbIE 3HAHUS IPU OOBSICHEHUH SBIICHUH, HAOII0AaeMbIX B PUPOJIE
U OBITY, Y PEIICHUH 3a/a4.

Ilpumepnuvie memul peghpepamos u npoekmoe

1. U3 ucropum ycraHosneHus 3akoHa KyioHa.

2. BiausiHMEe »SNEKTPOCTATHYECKUX TI0JIeM OOJIbIION HampsHKEHHOCTH Ha OpraHu3M
YEJIOBEKA.

3. DnexkTpocTraTuyeckas — 3aluTa  YyBCTBUTEIBHBIX  HU3MEPHUTEIBHBIX  TPUOOPOB.
3a3zeMIIeHHE.

4. V3ydeHne yCTpOWCTBa W TPUHIHUIA JCHUCTBUS DJIEKTPOCTATHYECKOTO (PMIbTpa IO
OYMCTKE BO3AyXa OT MbLIH.

5. McTOYHMKHM TMOCTOSTHHOTO TOKAa: BHJBI, YCTPOMCTBO, (PU3MUECKHE OCHOBBI PabOTHI,
MIPUMEHECHHUE.

6. Moctuk YUTCTOHA: cXeMa U IPUMEHEHHE.



7. Peocrarbl, NOTEHIIMOMETPHI, Mara3uHbl COMPOTUBIECHUN: YCTPOWCTBO, MPUHLHUII
NEUCTBUS, TPUMEHEHUE.

8. SBneHue cBEpXIIPOBOJIUMOCTHU: UCTOPHUS OTKPBITHUS, CBOMCTBA CBEPXITPOBOJHUKOB U HX
NpPUMEHEHUE B PA3IMUHBIX 001aCTIX HAYKU U TEXHUKHU.

9. KopoTtkoe 3aMbIkanue. Y CTPOMCTBA JJIS 3alTUTHI SJIEKTPUICCKUX TICTICH.

10.b. C. SIxo6u — u3o00perarTesb rajbBaHOIIIACTUKY.

11.IIpakTryeckoe NTpUMEHEHHUE TIA3MBI.

12.0T rUraHTCKMX KMHECKOIOB JI0 TUTa3MEHHBIX 9KpaHOB. COBPEMEHHBIN TEIEBU30P.

13.YcTpolicTBO, MPUHIMUII JIEUCTBUS W TMPAKTHYECKOE MPUMEHEHHUE TEPMUCTOPOB,
60J70MeTpOB U (HOTOPEIUCTOPOB.

14.9neKTpOMarHuThl: yCTPOHUCTBO, (U3HUECKHE OCHOBBI pa0OThl, TPUMEHEHHE.

15.Macc-cniektporpad 1 HUKIOTPOH: YCTPOMCTBO, MPUHLIUIT ACUCTBUSA, TPUMEHEHHE.

16./IBmxeHne 3apsHKEHHBIX YacTHII B MATHUTHOM TOJIe 3eMIIM: paJHalliOHHBIE TOsIca,
HOJISIPHBIE CUSIHUSL, MarHUTOC(hepa 3eMIIH.

17.IlpumMeHeHrne MarHUTHBIX MaTEPHUAJIOB.

18.0nbiTel ®Dapanes 1no HaOMIOJCHUIO M HMCCIEAOBAHUIO SIBICHUS 3JIEKTPOMArHUTHOM
UHAYKIHH.

19.YacTHble city4an 3IeKTPOMArHUTHOM WHAYKIIMHM U X TEXHHYECKOE MPUMEHEHHE.

20.lHAyKIIMOHHBIE TOKH B MACCUBHBIX IIPOBOJJHUKAX.

Pasznea 5. Kosie0anus 1 BOJHBI.

Mexannueckue KoyieOaHHUs U BOJIHBbI. XapaKTEPUCTUKHU KOJIEOATETBLHOIO JBUKEHUS.
CBobosnbIie kostebanus. KonebarenbHble cucteMbl. KuHemMaTrka Kojie0aTeIbHOTO JBHYKCHHUS.
I"apmonmnveckue koseOanus. JIMHaMUKa KOJIeOATEIIPHOTO ABUKEHUS. Y PaBHECHUES ABMIKCHHS
rpy3a Ha MNOpYyXUHE. YPaBHCHHE JBW)KCHHUS MATEMaTHUYECKOro MasiTHuka. Ilepuonsl
KoJIeOAaHUM TPYKHMHHOTO M MaTeMaTHYECKOro MAasTHHUKOB. IIpeBpaiieHue sHEpPTHH IIpH
rapMOHUYECKUX KoyieOaHusX. 3aTyxawmiue KoJjieOaHusi. BbIHy»XIeHHbIE KoJIeOaHUs.
Pe3onanc. [ABTOKOJIEOaHMS. |

[lortepeunbpie U MpoAoJIbHBIE BOJHBL. [[nmHa BOHBI. CKOPOCTH pacHpOCTPaHEHMS
BOJIHBI. BoHbI B cpenie. 3ByK. XapakTepUCTUKU 3BYKa.

DJIEKTpOMarHuTHbIE KosieOaHus U BOJIHbI. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOaHMUSI.
Koneb6arenbubiit kouTyp. @opmyna Tomcona. [Iporiecchl mpu rapMOHHYECKUX KOJICOaHUSAX B
KoJie0aTeIbHOM KOHTYpe. BBIHY X IEHHBIE 2JIEKTPOMAarHUTHbIC KosieOanus. [lepeMeHHbIN TOK.
Pe3uctop B 1enu nepeMeHHOToO TOKa. J[eMCTBYIOIIME 3HAUYCHUSI CHIIBI TOKA U HAMPSKCHUS.
[KonmeHcaTop u KaTylllka MHIYKTUBHOCTH B LIEMH EPEMEHHOI0 ToKa. 3akoH OMa J71s enu
MepeMeHHoro Toka. Pe3oHanc B 1enu mnepemeHHoro Toka.] Tpancdopmarop. [KITJ]
tpanchopmartopa. [IponsBoacTBO, IEpeiaya U UCIOIB30BAHIE SHEPTHH. |

OnekTtpomarauTHoe mnoJie. OmnbiTel ['epra. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
MHTEHCHBHOCTD 3JIEKTPOMArHUTHOM BOJIHBL. CIIEKTp 3JEKTPOMArHUTHBIX BOJH. IIpuHIMIBL
PaauOCBSI3U U TEJICBUICHUSI.

['eomeTpryeckasi ONTUKA. 3aKOH MPSIMOJMHEWHOTO PACHpOCTPAaHEHHUs CBETa. 3aKOH
oTpakeHus cBeTa. [locTpoenune n300paxxeHui B MI0CKOM 3epKaiie. 3aKOH MPeTOMIICHHUS BOJIH.



[[IonmHOE BHYTpEeHHEe oTpaxkeHue cBeTa. | JInH3bl. @opmyita TOHKOM JIMH3BL. ONITHYECKas CUIIa
auH3bl. [locTpoeHne u300pakeHH B TOHKUX JIMH3aX. YBelIMuYeHUE JHH3BL [7a3 Kak
onrtuyeckas cucrema. Jlegextsl 3peHust. [Ontudyeckue npuoopsl. |

N3mepenne ckopoctu cBeta. Jucnepcus cBera. OmnbiTel HprtotoHa. [lpuHnumn
['toitrenca. Unrepdepennus BoaH. MaTepdepenuus ceera. KorepeHTHbIE HCTOUHUKY CBETA.
Oneitr FOnra. Komeua Herorona. MHTepdepenuuss B ToHKMX IUieHKax. [[IpocBernenHas
ontuka.| Judpakmus ceera. [lpunmun [tolirenca— @Ppenens. [[AudpakinnonHas pemnieTka.
ITonstpusanusi CBETOBBIX BOJIH. |

3aKOHBI 3JIEKTPOJMHAMHUKM M TPHUHIMII OTHOCUTEJIBHOCTH. OmnbIT MaiikenabcoHa.
ITocTynaTel cenuaabHOM TEOPUN OTHOCUTENBHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH
COOBITUH, MPOMEKYTKOB BPEMEHHU U paccTOsIHUI. Macca, UMITyJIbC ¥ SHEPTHUs B ClIeUaIbHON
TEOPUU OTHOCUTEIBHOCTU. PopMysia DIHIITENHA.

OOcyxnaTb  TPYAHOCTH, BO3HHMKAIOIIME TMPU  PACIPOCTPAHCHUH  MPUHLIUIA
OTHOCUTEIBHOCTH HA JIEKTPOMATHUTHBIE SIBJICHUS.

[ToznakomuThes ¢ popmyaupoBkamu noctyiaaTtoB CTO u ux puanyueckon CyIHOCTHIO.
OnuceiBaTh cxemy omnbiTa MalikenscoHa—Mopau. [IIpuBoauTE 3KCIIEpUMEHTATBHBIE
JaHHbIE, TOATBEPKAAIOIIE HE3aBUCUMOCTh CKOPOCTH CBETA OT JBM)KCHUSI HCTOYHUKA. |

PaccMatpuBarh OTHOCUTENBHOCTh OJHOBPEMEHHOCTH COOBITHH, MPOMEKYTKOB
BpeMeHu M pacctosHuii B CTO. 3ammceiBath (opmyny OWHIITEHHA W MOHUMATH €€
(bu3nyecKkuil CMBICI.

N3y4dath 3aBUCUMOCTb MEK]ly Maccoi, uMityJibcoM u 3Heprueid B CTO.

[[To3HakomMuThCS € 3PGHEKTOM HCKPUBIECHHSI CBETOBOTO Jydya BOJU3M TATOTEIOIIECH
MAacchl |

Jlabopamophuie padbomul u onvimol

¢ [IpoBeneHue OPAMBIX U3MEpEHNN HU3NYECKUX BEIUYUH

1. Omnpenenenne GOKYCHOTO PACCTOSIHHUS COOMPAFOIICH JTMH3BI
+ PacyeT 1o MOJIYYEHHBIM PE3YJIbTATaM MPSIMbIX HM3MEPEHHH 3aBHCHMOIO OT HHUX
napaMmeTpa (KOCBEHHbIC U3MEPEHHUS)
1. OmpepelieHre CKOPOCTH 3ByKa B BO3AYXE.
2. OmpenereHre CKOPOCTH CBETa B BEILIECTBE.
3. OmpenerncHue moka3aress IPEJIOMICHUS BOIBL.
4. OrueHKa JUIMHBI BOJHBI CBETa Pa3HOIo IBETA.

X H36HIOI[CHI/IG SIBICHUM M TIOCTAaHOBKA OIILITOB (Ha Ka4YCCTBCHHOM VDOBHG) 10
O6HaDV>KCHI/IIO d)aKTODOB, BIUSIOIIMX HA IPOTCKAHUE JAHHBIX SIBJICHUM

1. HaOmronenune koneOaHuii Tel.

2. W3ydeHune 3aTyxaromux KoJieOaHWH, BEIHYKICHHBIX KOJCOAHHMI 1 pe30HaHCa.
3. HaOnrogenune MexaHMYECKHUX BOJIH.

4. V3ydeHne BO3HUKHOBEHHS M PACIIPOCTPAHEHHUS 3BYKOBBIX KOJICOaHUH.



5. HabGnronenue cBOOOHBIX 3JIEKTPOMArHUTHBIX KOJICOAHUN B KOHTYPE.
6. HabmroneHnue npsiMOIMHEHMHOTO pacIpOCTpaHEHUs, OTPAKECHHUS, TPEJIOMIICHHS U
JUCIIEPCUHN CBETA.
/. HaGmtonenue siBneHUs MOJHOTO BHYTPEHHETO OTPAXKEHUSI CBETA.
8. UccnenoBanue siBneHuit nHTEpGEpeHINN, AUPPAKIINH U TOISPU3AIIH CBETA.
¢ HccrnenoBaHue 3aBUCHMOCTH _ OJHOW  (hM3WYecKOW BEIMYWHBI OT JAPYTOM ¢
[pEJICTaBICHUEM PE3YyJIbTAaTOB B BHUJIe (HOPMYJIbI, rpaduKa UK TaOIUIIbI
1. HccnenoBanue 3aBUCHMOCTH TMEpHOJA CBOOOJHBIX KOJIEOAHUN HHUTSIHOTO
MasTHUKA OT JJIMHbI HUTH.
2. HccnemoBanne 3aBUCHMOCTH TIEPHOJa CBOOOTHBIX KOJCOAHUN TPYKUHHOTO
MasATHUKA OT MACChl IPy3a U KECTKOCTH MPYKUHBI.
+* 3HAKOMCTBO C TEXHUYECKUMH YCTPOWCTBAMH U UX KOHCTPYUPOBAHUE
3. N3ydenne ycTpoiicTBa W TIPUHIMIIA JEHCTBUS PA3JIMYHBIX ONTHYCCKUX
pruOOpOB.
4. V3ydeHue ycTpoiCcTBa U MPUHLUIA JEHCTBUS TU(PPAKIIMOHHON PEIIETKH.

Hpedmemubtepe3yﬂbmambl 0CB80€HUA membl nozeoiarom:

» NaBaTh ONpeefieHHs] MOHATUI: KoieOaTeIbHOe BUKEHUE, KoleOaTenbHas CUCTEeMa,
BBIHYKJICHHBIE KOJI€OaHUsl, MEXaHUYECKUI PE30HAHC, BOJIHA, BOJHOBAs MOBEPXHOCTb, JIyY,
MY3BbIKaJIbHBIN TOH;

» WCNOJIb30BaTh TAONWYHBIN, TpadU4ecKuid W aHAJIUTUYCCKHHA CHOCOOBI OIHMCAHMS
MEXaHUYECKOTO JABUKCHUS;

» aHaAM3WPOBaTh IpaUKH BO3HUKHOBEHHSI CBOOOIHBIX KOJCOAHWHN B KOJEOATECIHHBIX
CUCTEMAaX, 3aBUCUMOCTH TIPOEKIINII CKOPOCTH U YCKOPEHUSI TAPMOHMYECKH KOJEOIIOIIEHCs
TOYKH OT BPEMEHH, MPOLECCHhl MPEBpAIEHUs SHEPIUU MPU TAPMOHUYECKUX KOJICOAHUSX,
MOTEpPU SHEPTrUU B PEABHBIX KOJIEOATEIBHBIX CHUCTEMAaX, OCOOCHHOCTH PACHPOCTPAHCHUS
MONEPEYHBIX U MPOAOJBHBIX BOJH B CpeAax, 3BYKOBBIX BOJH, OCHOBHBIE XapaKTEPUCTUKH
3BYKa;

» TIPUBOJUTHL ONPEICICHNs GU3NICCKUX BEIMUMH: TIEPUOT, YaCTOTa U (a3a KoJeOaHUH,
JUITMHA BOJIHBI M CKOPOCTh €€ pachpOCTpaHEHUS; 3aluChiBaTh CAUHHUIIBI H3MEPCHUS
dbuznueckux BenuuuH B CU;

» BBIJICIATH OCHOBHBIC NMPHU3HAKK (DU3UYCCKUX MOJIeIICH, MCIOJIb3YEeMbIX B MEXaHUKE:
TapMOHUYECKHUE KOJIeOaHUsl, TPYKUHHBIM MasITHUK, MAaTEMAaTUICCKUN MASITHUK;

» OIMCBHIBATh SKCIEPUMEHTHI: TI0 U3MEPEHUI0 KOd(hHIIMEHTa TPECHUS CKOJBKCHHS, 110
M3YUYEHUIO OCHOBHBIX TMOJIOKEHUN CTATUKU W THAPOCTATHKH, IO HAOTIONECHUIO W U3YUYEHUIO
OCOOCHHOCTEM KOJIe0AaTEeTbHOTO W BOJHOBOIO JBMIXKEHUM; (yHIaMEHTAJIbHBIC OIBITHI
lNamunes, Kapenauma u nip.;

» TIOJTydaTh yYpaBHEHUS JBIDKEHUS Tpy3a HAa MPYXKUHE U ABMKCHUS MaTEMaTHYECKOTO
MasITHUKA,



» 3allUChIBaTh YpaBHEHHWE TapMOHMYECKUX KoJeOaHWH, ypaBHEHHE JBM)KCHUS IS
BBIHYKJACHHBIX KoJieOaHuid, (popMyssl Ui pacdyeTa Mepuo0oB KoieOaHUN MPYKHUHHOTO U
MaTEeMaTUYECKOr0 MasiTHUKOB;

» TIPUMCHSTH IOJIyYCHHBIC 3HAHHS MPH ONHCAHWH yCTPOWCTBA W TPHHIIUIIA JICHCTBHS
IpuOOpOB (HampuMep, TMHAMOMETPa), IPH 0OBICHEHUH SIBJICHUM, HaOJII01aeMbIX B IIPUPO/IC
1 OBITY (HampuMep, poJib CHJI TPSHUS B ABMKCHUH TEIT), IPU PEIICHUU 3a71aY;

> naBaTh  ONpENEJCHHWs]  TOHATHUH:  KOJEeOATeNbHBI  KOHTYP,  BBIHYXKICHHBIC
AIIEKTPOMATrHUTHBIC KOJIeOaHUs, TICPEMEHHBIA TOK, [PE30HAHC B IIEMH MEPEMEHHOTO TOKa],
AJIIEKTPOMATHUTHOE TI0JIe, DJEKTPOMArHUTHAsI BOJIHA, MOJYJISIIMS, JIMH3A, TJIABHBIA (OKYC
JIMH3BI, ONITHYECKUI IIEHTP JUH3bI, (hOKAIbHAS MIOCKOCTh JIUH3bI, aKKOMOJAIMS, JUCTIEPCHUS,
uHTephEepeHITNs, KOTEPCHTHbIE WCTOYHUKH CBeTa, AUQPAKIWs, [€CTECTBEHHAs CBETOBAs
BOJIHA|;

» TIPHUBOJUTH ONpECIICHUs (PU3NICCKUX BEIIMYUH: JJIMHA U CKOPOCTh PaCIPOCTPAHCHUSI
AJIEKTPOMArHUTHOM BOJIHbI, MHTEHCUBHOCTH JJEKTPOMATHUTHOM BOJIHBI, A0COJIIOTHBIA U
OTHOCHUTENBHBIN IIOKA3aTENN MPEIOMJICHUS, [[peNeNbHbIA YroJ TOJHOTO OTPaKEeHU],
(hOKyCHOE pacCTOSIHUE W ONTHUYECKAasl CUJIa JIMH3bI, JIMHEHHOE YBEIMYCHUE TOHKOM JIMH3BI,
yTOJ1 3peHusl, [ yTI0BOE YBEIIMUEHUE |; 3aIUCHIBAThH EAUHUIIBI U3MEPEHUS PU3NUECKUX BETUYUH
B CU;

» paccMaTpuBaTh OCHOBHBIC CBOKMCTBA CICKTP 3JCKTPOMArHUTHBIX BOJIH, IPHHIIUIIBI
PaauOCBSI3U U TEJIEBUJICHHS, 3aKOH HE3aBUCUMOCTH CBETOBBIX ITyYKOB, XOJI CBETOBOIO JIyya
yepe3 IUIOCKOIMApaUIEIbHYI0 IJJACTUHKY W TPEYTOJIbHYIO MpU3MY, [SBJIEHHE IIOJIHOTO
BHYTPEHHETO OTPaXEHUsI CBETa|, a3 KaK ONTUYECKYID CHUCTEMY, METOAbl H3MEpPEHUS
CKOPOCTHU CBETa, [IPUMEPHI UCII0JIb30BAHUSI HHTEPPEPESHITNHN CBETA|;

» OOBICHATH: BO3HUKHOBEHHE CBOOOIHBIX DJIEKTPOMArHUTHBIX KOJICOAHUH, CBS3b
¢buszndeckux BeauMuuH B (opmysie ToOMCOHA, MPOIECChl MPU TAPMOHUYECKHUX KOJICOaHUSX B
KoJIe0aTeIbHOM KOHTYPE, TPEBpaleHUs SHEPTUH B KOJIeOaTEILHOM KOHTYPE, BOSHUKHOBEHUE
AJIEKTPOMArHUTHOM BOJIHBI, CBSA3b (DU3NUECKUX BETUYUH B (POpMyJie TOHKON JIMH3BI, TPABUIIO
3HAKOB TPHU UCIIOJIH30BAHUU (POPMYJIBI TOHKOM JHUH3bI, 1€PEKThI 3pEHUS U UX KOPPEKIIHIO,
oOpa3oBaHue WHTEPHEPECHIIMOHHOW KapTUHBI B TOHKUX IUICHKAaX, MU(pakiyio cBeTa Ha
JUIMHHOW Y3KO# mienu, oOpa3zoBanue msaTHa I[lyaccona, [Bo3HUKHOBeHUE MUMPAKIIMOHHON
KapTHHBI HA PEILIETKE|;

» [00cyxnaTh SIBICHHUE CBEPXIPOBOJAUMOCTH, (U3MUECCKHUH CMBICT KPUTHYECKOM
TeMIIepaTypbl, 00JacTH TPUMEHEHHUS CBEPXMPOBOAHUKOB, pa3pPSIAKy U  3apSAIKy
aKKyMYJISITOpa, Pa3JIMuHbIEe TUIIBI CAMOCTOSTEIIBHOTO pa3psija, CBONCTBA IIa3Mbl, CTPOCHHUE
(dbeppoMarHeTuKoB, KpuByI0 HamarHuumBaHusi ¢eppomardernka, KIIJ[ tpanchopmatopa,
MIPOMU3BOJICTBO, MIEPEIAYy U UCTHOJb30BAHHUE IJICKTPUUECKON SHEPTUH, ABICHUE MOISPU3ALIIU
CBETOBBIX BOJIH];

» (hopMyIHpOBaTh: 3aKOH MPSIMOJIHMHEWHOTO PAcpOCTPAHEHUS CBETa, 3aKOH OTPaKCHUS
CBETa, 3aKOH TMPEJIOMJICHUS CBeTa, NMpuHUUN [roireHca, yciaoBus HUHTEPPEPEHIIMOHHBIX
MaKCUMyMOB M MHUHUMYMOB, TpuHIUN [roiireHca—®peHens, yciaoBue AUPPAKIIMOHHBIX
MHUHUMYMOB;

» OIUCBHIBaTh DKCIIEPUMEHTHI: TI0 HAOIIOJACHUIO DJICKTPOMATHUTHBIX KOJICOAHUM; IIO
HaOMIOACHUIO ¥ WCCJICJOBAHHUIO TMPSMOJIMHEHHOTO pacHpOCTpaHEHUs, OTPAKCHHUS U



peJIOMJICHUS CBETa, BOJIHOBBIX CBOMCTB CBETA; yHAaMeHTalIbHbIE OnbIThl KynoHa, Dpcrena,
Awmmnepa, @apanes, ['epua, FOura, @penenst, HetoToHna u 1ip.;

» TIOJTy4aTh W OTMHCHIBATh U300paKEHUS MPEeIMEeTa, OTydaeMOro C TTIOMOIIBIO TIIIOCKOTO
3epKaJia, COOUpAIOIIUX U PaCCEUBAIOIINX JIUH3;

» BBUICIIATH OCHOBHBIC TPH3HAKW  (U3WYCCKUX  MOJEJCH, HCIOJIBb3YyeMbIX B
ANEKTPOJMHAMUKE U OINTHUKE: WACAIbHBIA KoJieOaTeNbHBIA KOHTYp, TapMOHHYECKas
AJEKTPOMArHWTHAsl BOJIHA, TOYEUYHBIH HCTOYHUK CBETA, CBETOBOM JIy4, OJHOpPOAHAS U
M30TPOITHAS CpeJia, IJIOCKAsi CBETOBas BOJIHA, TOHKAs JINH3A,;

» TPUBOJIWTH 3HAYCHHUSI: [TOCTOSTHHOW Dapajies |, CKOpOCTH CBETa B BAKyyMe;

» ONKCHIBATh TAPMOHWYECKHE 3JICKTPOMArHUTHBIC KOJICOAHHS B IEIAX, COJICPIKAIIUX
pEe3UCTOp, [KOHJIEHCATOp, KAaTYIIKy HHIYKTUBHOCTH; B RLC-KOHTYpE];

» paccMaTpuBaTh YCTPOMCTBO, TPUHIUI JEHCTBUS H TPHMEPHl HCIOJb30BaHUS:
[onTHYecKuX TPUOOPOB, MUMPAKIIMOHHON PEIIETKH, IMOJISPOUIOB]; TPUHIMIT ACHCTBUS
reHepaTopa MEPEMEHHOTO TOKA, INTIOCKOTO 3€pKalia, [CBETOBO/IA, OTPaKaTEIbHbBIX MPU3M|;

» TPUMCHSTH ITOJIYYCHHBIC 3HAHUS NMPU OOBSICHCHHUH SIBJICHUH, HA0IFOa€MBIX B IIPUPOJIC
U OBITY, IPY PEIICHUH 3a/1a4.

OcHoOBBI crieHUAJIbHON Teopuu oTHOCUTENAbHOCTH (CTO)
Ilpeomemmnuwie pe3yrvmamovl 0C60EHUA MEMbL NO380AAIOM:

» JaBaTh ONpPE/CICHUS TIOHATHI: cOOBITHE, COOCTBEHHOE BpeMsi, COOCTBEHHAs [IMHA;

» o0CcyXnaTh TPYAHOCTH, BO3HHKAIOIIME TPU  PACIPOCTPAHCHUU  MPHUHIIMIIA

OTHOCUTEJIbHOCTH Ha 3JIEKTPOMArHUTHBIE SIBJICHUS; CBSA3b MEXy JHEPIrUEH U MacCcou B

CTO;

ONMUCHIBATH NPUHIIMIIMAJIBHYIO cXeMy onbiTa Malikenscona—Mopiu;

dbopmynuposats nocrynarsl CTO;

paccMaTpuBaTh OTHOCUTEIBHOCTb: OJHOBPEMEHHOCTH COOBITHI, MPOMEXKYTKOB

BPEMEHU U PACCTOSIHUM;

» 3ammchiBaTh (OPMYJIBI OTPEACTICHHS PEISTUBUCTCKOTO UMITYJIbCA, MTOJHOW SHEPTUN U
sHeprun nokosgs B CTO; ocHoBHOUM 3akoH auHaMuku B CTO; pensTUBUCTCKOE
COOTHOILIEHHUE MEXKIY SHEPIUEH U UMITYJIbCOM.

Y YV V

Ilpumepnuvie memul peghpepamos u npoekmoe

1. DkcnepuMeHTalIbHOE UCCIIEA0BAHUE PA3IMYHBIX KOJI€0ATEIbHBIX CUCTEM.

Crerockor, ¢poHeHaocKoI, poHorpad: yCTpOUCTBO U MPUHIIUI 1CUCTBUS.

Habumonienue u nccienoBaHne akyCTUYECKOTO pe30HaHca.

VYabpTpa3Byk U MH(]PaA3BYK: OCHOBHbIE CBOMCTBA U MIPUMEHEHUE.

TpancpopmMatopsl: yCTpONCTBO, MPUHIIUII JECHCTBUS, TPUMEHEHUE.

[Ipon3BoaCTBO U Mepeada IAEKTPOIHEPTHH: TOCTHKEHUS U TPOOIIEMBI.

CrexTp »JEeKTPOMAarHUTHBIX BOJIH: AWana3oHbl 4acTOT (IJUH BOJH), MCTOYHUKHU

W3IIy4EeHH, IPUMEPBI TPUMEHEHUS.

8. CoBpeMeHHbIE CPEICTBA CBSI3H.

9. ®uznyeckue OCHOBBI MEpeiadl U300PAKEHUH C TOMOIIBIO PAIMOBOJIH.

10.5IBnenrie TOMHOTO (BHYTPEHHETO) OTpPaXEHUs CBeTa: (pu3nueckas CyIIHOCTb,
AKCIIEPUMEHTAJIbHOE HCCIIeIOBAaHUE, IPUMEPHI IPUMEHEHUS.

No akown



11.51BneHus oTpakeHus U NPEIOMIICHUS CBETA B IPUPOJIE.

12.3eneHblii Tyd KaKk ONTUYECKOE SBJICHUE.

13.0nTtrueckue npuOOpBI: YCTPOHCTBO, NMPHUHLMII JEHCTBHS, YIJOBBIE YBEIUYECHUS,
pPUMEHEHUE.

14. AGeppaunu JTUH3 U UX BIHMSHUE HA ONTUYECKHE U300paKEHUS.

15.1IpuurHa BOBHUKHOBEHUS PadyTH.

16.Paccesiaue ceta. [louemy HeGO ToIyb0E?

17.nTepdepeHnusi B MBUIbHBIX My3bIPAX.

18.1nTepdhepoMeTpsl: BUIbI, yCTPOUCTBO, IPUHIUI IEHCTBUS, IPUMEHEHHE.

19.Kaneinockon — aeTcKas UTPYIIKa WIH ONTHYECKHUH prudop?

20.3nauenue onelToB MaiikenbcoHa—Mopiu B UCTOpUN (PUBHUKH.

21. Anp0ept Ditamreitn — cozpatens CTO.

22.PenaTUBUCTCKUN 3aKOH CIIOKCHHS CKOPOCTEH.

23.«ITapamokc OIM3HENIOB» U €r0 00BSICHEHHE.

Pazgea 5. KBanToBasi pusuka. Acrpodpusunka.

PaBHOBecHoe TemnoBoe wu3nmydyeHue. KmantoBas tumote3a [lmanka. IloctosiHuas
[Inanka. Buemnuit dororddexr. 3axonsl doToddhdexra. YpaBHeHue ODUWHIITEHHA IS
doToapdexra. @otonsl. [JaBnenue cera. OnbiTel JleOenera. DHeprus U1 UMIyJbC (HOTOHA.
KopnyckynsapHo-BonHoBoM — ayanmusM.  [mmoreda  ge bpounsa.  [CooTHomeHue
HeonpeaeneHHocTel I'eiizenbepra. |

[Tnanerapnas monens aroma. Onwitel Pesepdopaa. [lornomenre u n3nydeHue cBeta
atroMoM. Ilocrymarel bopa. Mogens atoma Bomopoaa mno bopy. JluHenuartble CIEKTpBI.
[JTazepsl. |

Mertonpl peructpanyu 3apsyKEHHBIX 4acThll. ECTECTBEHHAs paJlMOaKTUBHOCTh. BHIbI
PaaOAKTUBHBIX MPEBPAIICHUN aTOMHBIX SAEp. 3aKOH PaJlOaKTUBHOIO pacnana. M30Tonsl.
[TpaBuna cmenienus i anbga-pacnaga u 6era-pacnana. MickyccTBeHHas painOaKTUBHOCTb.
IIpoTOHHO-HENTPOHHAS MOJETb AaTOMHOTO siApa. Sl iepHble peakuuu. S nepHbie CUIbl. DHEPrus
CBSI3U aTOMHBIX sifiep. Jlenenue saep ypana. Llennas snepHas peakuus. SlnepHas sHEpreTrka.
buonornyeckoe nelcTBHE PAAMOAKTUBHBIX HU3JIYYCHHH. ODKOJOTHYECKHE MPOOIIeMbI
WCIIOJIb30BaHUs ICpHOM dHEPrud. [ [puMeHeHne painoakTUBHBIX H30TONOB. [ TepMosaepHbIe
peakuu. TepMOsSAEepHBIN CUHTES. |

OneMmeHTapHble yactuibl. Kiaccudukainus siaeMeHTapHbIX yactuil.  KBapkw.
@yHIaMEHTAIBHBIE B3aUMOIEUCTBHUS.

Conneunas cucrema. JIyHa U criyTHUKM 1aHeT. KapiuKOBBIE MJIAHETHI U aCTEPOUIBI.
Kometsl u meteopubsie notoku. Connue. 3Be3anl. JAuarpamma ['epmmpynra—Paccena u
sBOMIONMSL 3Be3l. llepemeHHBIe, HOBbIE M CBEPXHOBBIE 3Be37bl. OJK30IIaHeThl. Hama
lNamakTtuka. 3Be3anbie ckomieHus. [[pyrue ramaktuku]. [IpocTpaHCTBEHHO — BpPEMEHHBIC
MacmTabbl Habmonaemort Bceenennoi. 3akon Xa00na. KpynmHomacmraOHas cTpykTypa
Bcenennoit. IlpencraBnenuss o0 sBosonuu BceeneHHoW. DneMeHThl Teopuu bosbioro
B3pbIBa. [TemMHas MaTepusi U TEMHAsI SHEPTHUS |.

Jlabopamopnuie pabomul u onvimul



+ [IpoBeneHue NpsIMbIX U3MepeHNH QU3NYECKUX BEIUYNH
1. VI3MepeHue ecTECTBEHHOTO PaMalliOHHOTO (JOHA JJO3UMETPOM
¢ HalOmioneHue sBIGHMM ¥ TOCTAHOBKA OOBITOB (HAa KAaYeCTBEHHOM YPOBHE) IO
oOHapyXeHHI0 (aKTOPOB, BIUAIOMNX HA NPOTEKAHNE IAHHBIX SBJICHUMI
1. HaGmogenue BHenHeTo GhoToddekTa.
2. HabunroieHue CIUIOIIHBIX U JINHEHYaThIX CIEKTPOB.
% 3HAKOMCTBO C TEXHUYECKUMU YCTPOWCTBAMU M UX KOHCTPYHPOBAHUE
1. M3y4yeHue ycTpoiicTBa M NPUHLIMIA JEHCTBUS TO3UMETPA.

Hpet)memnblepes’yﬂbmambl OCB0€HUA MEMbl n0o360J1a10m.

» naBaTh OINpENETICHUs TIOHATUIN: TEIUIOBOE M3Iy4deHHEe, (POoTodPPEKT, KOPIYyCKYIIPHO-
BOJTHOBOW JTyaJiM3M, W30TOTBI, sAEpHAs peakius, Ne(eKT Macchl, YHEPTETUICCKUN BBIXO/T
AJIEPHBIX pEaKlMi, IenHas sAepHas peakuus, KpUTHUecKas Macca, HOHU3HMPYIOIee
U3IIy4YCHHE, [TepMOsIICpHas PEakIns |, dIIeMeHTapHAas YaCcTUIIA, aHHUTHJISIINS,

» ONKCHIBATh KBAHTOBBIC SIBJIICHUS, HMCIIONB3YsS (U3MUSCKUC BCIMYMHBI M KOHCTAHTHI:
SHEprus KBaHTa, moctosiHHas [lmanka, pa®oTa BBIXOJIa DJIEKTPOHOB, PHEPTUS U HUMITYIIBC
(oTOHA, 3HEPrUsi MOHHU3ALMU aTOMA, MEpPUOoJ MOoIypacnaaa, 3apsJoBO€ U MAacCOBOE YHCIIA,
aTOMHas €IMHUIIA MACChI, SHEPTHsI CBSI3U ATOMHOTO sI/Ipa, YJeIbHas HEPTHUs CBA3H aTOMHOTO
sanpa, KodQPUIMEHT pa3MHOKEHUS HEUTPOHOB, MOTJIONMICHHAS 032 M3JIyYCHHS, MOIITHOCTh
MOTJIOIIEHHON J03bI, SKBUBAJICHTHAs 1033, TPU OINHWCAHWHM TPABWIBHO TPaKTOBAThH
(bU3UYECKU CMBICI UCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAYCHUS U eTUHUIIBI u3Mepenus B CU,
HaxoIUTh (OPMYIIbI, CBS3BIBAIONINE JAHHYIO (U3WYECKYI0 BEIMYHHY C JPYTUMHU
BEIIMYMHAMU;

» OOBSCHATH KOPIYCKYJISPHO-BOJHOBOW JyaJIu3M CBETa, SBJICHUC MAaBJICHUS CBETA,
runote3y nae bpoiins, [cooTHomeHuss HeompeneieHHocTe ['eiizeHOepral, BOSHUKHOBEHUE
cepuu banbmepa;

» TOHWMATh CMBICT KBAaHTOBOH rumoTesbl Ilmanka, mocrosHHoi Ilnanka; pusmyeckux
3aKOHOB: BHeEMIHETo (oTtodddekTa, paguoaKTUBHOTO pachaaga, COXPAHEHUS DHEPTruu,
ANEKTPUUECKOTO 3aps/ia, MacCOBOTO U 3apsjOBOr0 YHCEIN; PaJUOAKTUBHOIO pacraja;
ypaBHeHUs OuHIITelHa 111 (ororddekra; moctynatoB bopa; mpaBuil KBaHTOBaHUS,
cMelieHus s anb(da-pacnajga u 6era-pacnajaa; OTIMYATh CIIOBECHYIO (DOPMYITUPOBKY 3aKOHA
OT €ro MaTeMaTHYeCKOW 3alKCH; OOBACHATh WX COJACp)KaHWE Ha YpPOBHE B3aWMOCBS3HU
(hU3MYECKUX BEITUYHH;

» W3ydYarh SKCIIEPUMEHTAIHbHO BOSHUKHOBEHHUE HEMIPEPHIBHOTO U IMHEHYATOTO CIIEKTPOB,
gBJIeHHE BHeIHEro Gororddexra, NpOBOAUTH U3MEPEHUSI €CTECTBEHHOI'O PAaJIUallMOHHOTO
(doHa, HCcClIeIOBaHUS TPEKOB 3apsHKEHHBIX YacTHIl 1o GoTorpadusim u p.;

» omnmchIBaTh GyHIaMeHTaIbHbBIE onbIThl CTOJIeTOBa, JIeOeneBa, Pesepdopna, bekkepers
U ap.;

» BBIICISATH OCHOBHBIC NMPHU3HAKUA (DU3HUSCKUX MOJCIICH, MCTOIb3yEMbIX B KBAaHTOBOW
¢u3uKe: abCONIOTHO YEPHOE TENo, MOJENb aToMa TOMCOHa, IJIaHEeTapHas MOJENb aToMa,
MIPOTOHHO — HEUTPOHHASI MOJIENIh ATOMHOTO SIIPa;

» 00CyXIaTh TPUIUHBI «YJIBTPApHUOJECTOBOMW» KaracTpo(dbl, KpacHYK TpaHHILY
dhoroaddexra, Mmoaenbp aToma Bojopoaa 1o bopy, [cBoiicTBa Ja3epHOr0 U3IIy4YEHHUs |, COCTaB
PaAMOAKTUBHOTO U3Ty4YeHUs, GU3NIECKYI0 TPUPOY aib(ha-, 6eTa- u raMma-Iydei, CBOHCTBa



AJIEPHBIX CHUJI, DKOJIOTMYECKUE MPOOJIeMbl, BOZHHKAIOIIME MPU HKCIOIb30BAHUU ATOMHBIX
anekrpoctanuuil (ADC), myTd pemieHust 3THX MpoOJieM, MEPCIEeKTHBBI HCIIOIb30BAHUS
aTOMHOW [u TepMmosinepHoil sHepretuku], [npobnemy VYTC], ™epbl 3alUTbhl OT
PAAMOAKTUBHBIX H3JIyYeHUH, NMPUMEHEHHE PAJUOAKTUBHBIX H30TOIOB, KIACCU(UKAIUIO
AIIEMEHTAPHBIX YaCTHII, (PyHAaMEHTaJIbHbIC B3aUMOCHCTBHS,

» paccMarpuBaTh YCTPOMCTBO, NPUHIUN JEHCTBUS M TPHUMEPHl HCIOJIb30BaHUS:
[BakyymHOrO (OTOdIEMEHTa, Ja3epal, ra3zopaspsgHoro cuerdynka [eiirepa, Kamepsl
BunbcoHa, my3bIpbKOBOM KaMEpPBI, AJIEPHOTO PEAKTOPA, TO3UMETPA;

» TPUBOJUTH 3HAUCHUS: MOCTOSTHHOU [lnmaHka, Macc 3JeKTpOHA, MPOTOHA U HEUTPOHA,
ATOMHOMW €JUMHUILIBI MAaCChI;

» [IpUMEHSATh OCHOBHBIC TIOJIOKEHHUS M 3aKOHBI KBAaHTOBOW (pW3WKH, PU3WKH aTOMa M
aTOMHOTO fA1pa Uil OOBSCHEHUs SBJICHHM MHKPOMHpPA; AaHAIM3UPOBATh XapakTep
3aBHCHUMOCTEHN MKy (PU3HMUECKUMH BETUYMHAMU B ATHX 3aKOHAX |;

» TPUMEHSTDH NOJTYUYCHHbIE 3HAHUS IPU OObICHEHHUH SIBJICHHI, HAOII01aeMBIX B IPHPOJIE
U OBITY, Y PEIICHUH 3a/au.

JJIeMEeHTBI ACTPO(PU3UKH
IlIpeomemmnie pe3y1iomamol 0C60€HUA MEMbl NO3GONAIOM:

» T03HAKOMHTBCS ¢ 00bEKTAMH U METOJIaMH MCCIICAOBAHUS aCTPOPU3HKH;

> naBaTh OMpECIICHUS TIOHATHH: aCTPOHOMHUYECKAsl IMHMIIA, COJTHEYHAs aKTUBHOCTb,
FOAWYHBIA MapajulakC, CBETOBOM TOJI, MapCeK, TajaKTUKa, [KpUTHYECKass TUIOTHOCTh
Bcenennoii];

» paccMarpuBaTh (PU3UYECKYIO MPUPOAY IUIAHET 3€MHOW TPYIIbI, TUIAHET-THTAaHTOB U
MajbIX Tea COTHEYHOM CUCTEMBI,

» TIPUBOJUTH MPUMEPHI ACTEPOUIOB, KAPJIUKOBBIX IUIAHET, KOMET, METCOPHBIX MMOTOKOB,
[TUMOB rajakTUK, AKTUBHBIX TaJaKTHK|;

» 00Cy)KIaTh THIOTE3Y MPOoUCX0kaeHuss COTHEYHOW CHCTEMBI;

» OIICHMBATh PACCTOSHUS JI0 KOCMHYECKHX OOBCKTOB, HCIOJIB3yS TOHSATHS:
ACTPOHOMMYECKAs €IMHUIIA, CBETOBOU I'0Jl, TAPCEK;

» paccMaTpuBaTh CTPOCHHE COJIHEYHOW aTMoc(epsl, MPUMEPHI MPOSIBICHUS COJTHSUHOU
AKTUBHOCTHU U €€ BJIUSHHS Ha MPOTEKAaHWE MPOIECCOB HA HAIEH IJIAaHETE, CTPOCHUE Hallel
[ManakTuky, 3BOIOIMIO BCENeHHOM, HCTIOB3YSI 2JIEMEHTBI TEOPUHU BONBIIOro B3pHIBA;

» ONHCHIBATh TCOICHTPUYECKYI0O M TCIMOICHTPUYECCKYIO CHCTEMBl MHpA, IMPOTOH-
MPOTOHHBIA LHKJ, Opoucxomsumid B Heapax CoJiHIA, 3BOJIOLMUIO 3BE3[l, HMCIOJb3YS
auarpammy ['eprmmpynra—Paccena, kpynHomacmtabHyo cTpyKTypy BeeneHHoi;

» 3alHChIBaTh U aHAJIM3UPOBATh: 0000MeHHBIN TpeTuii 3akoH Kerepa, 3akon Credana
— bonbiMana, 3akoH Xa00J1a; — cpaBHUBATh 3BE3/Ibl, UCIIOJIb3YS CJICAYIONINE MapaMeTphl:
Macca, pasmep, TeMIeparypa IOBEpXHOCTH;

» yKa3bIBaTh OCOOCHHOCTH: HEUTPOHHBIX 3BE3I, ITyIhCAPOB, YEPHBIX JIBIP, ICPEMCHHBIX,
HOBBIX M CBEPXHOBBIX 3BE€3[l, SK30IUIAHET, PACCEIHHBIX M IIAPOBBIX 3BE3JHBIX CKOIUICHUH,
[TeMHOI MaTepuu, TEMHON SHEPTHH |;

» TIPUBOJUTH 3HAYEHUS: COTHEUHOHN TTOCTOSIHHOM, MOCTOSTHHOM Xa0071a;

» TPUMCHSATHh TIOJy4YCHHBIC 3HAHHUS TPH OOBSICHCHHH AaCTPOHOMHUYECKUX SIBJICHHIA,
peleHny 3aaa4



Ilpumepnuvie memul peghepamos u npoekmoes

1. Omnbitel JIebeneBa mo n3MepeHUIo JaBICHUS CBETA HA TBEPbIC TeJla U Ta3bl.

2. OmnbiTbl BaBuiosa 1o HaOIIOAEHNIO KBAHTOBBIX (PIIyKTyaluid cBETa.

3. DKCHepuMEHTAIbHOE J0Ka3aTelbCTBO CYIIECTBOBAHMUS CTAIlMOHAPHBIX COCTOSTHUN
aToma.

4. Metoj CIEKTpalIbHOrO aHAJIM3a U €ro MPUMEHEHHUE.

5. JlazepHoe U3Iy4YEHHUE U €ro UCIOJIb30BAHUE B HAYKE, TEXHHUKE U OBITY.

6. CueTunkM M JETEKTOPbl AJIEMEHTApHbIX YaCTHIl: BUJABI, YCTPOWCTBO, MNPUHLUI
JEHUCTBHUS, OTKPBITHS, COBEPIICHHBIE C UX IOMOIIIBIO.

7. Metoa paguoyriepogHoro aHainu3a: GU3n4ecKue OCHOBBL, JATUPOBKA, IPUMEHEHHE.

Kak uz6exats aBapuit Ha ADC?

9. VmopaBnsieMblil TepMOSIACPHBIA  CHUHTE3: (U3WYECKas CYIIHOCTb, MPOOJIEMBI,
nepcnekTusbl. [Ipoekt ITER.

10.VckopuTenn 3apsDKEHHBIX YacTHIL:  BHJBI, YCTPOWCTBO, NPHUHIMII JIEHCTBUS,
npumenenue. Komnaitnep LHC.

11.13 uctopun oTkpeiTus ianeTsl HentyH.

12.TTouemy IlnmyToH — KapnukoBas rianera’?

13.PaauonokaliMOHHBIA METO]T OTIpeAesiEHUs pacCcTOSIHUM 10 Tea COTHEUHON CUCTEMBI.

14 .Tlynscapbl: UCTOPUSA OTKPBITHSI, MEXaHWU3M I'€HEPALUU U3IIyUECHUS], IPUMEPHI.

15.13 ucTopuu OTKpPBITUSL PEITUKTOBOTO U3TyUYEHUS.

©

3. UCCIIEAOBATEJ/IBCKASA U ITPOEKTHAS JEATEJIBHOCTD
OaupM W3 OyTEeW ITOBBINICHHMS MOTHBAIMM M (G (GEKTUBHOCTH YUeOHOM JICATSIbHOCTH
SIBJIICTCS  BKJIIOYEHHE OOYYAIOIMXCSA B VYCOHO-MCCJIEOBATEILCKYIO M MPOEKTHYIO
JICSITCIIbHOCTh, KOTOPAs MMEET CASAYIOIINE OCOOCHHOCTH:

1. menu v 3a1a4M ATUX BUOB JEATEILHOCTH OMPEIETSIOTCS KaK JIMYHOCTHBIMH, TaK
Y COIMAJIbHBIMU MOTHBaMH O00yYarOIIMXCs. DTO O3HAYAET, YTO TaKasl JeATEeIbHOCTh TOJDKHA
OBITH HaIlpaBjcHa HE TOJHKO Ha TMOBBIMICHUE WX KOMIIETEHTHOCTH B MPEAMETHOU 00JIacTH
OTIpeNIeTICHHBIX yUYeOHBIX TUCIUILUINH, HE TOJHKO HA Pa3BUTHE MX CIIOCOOHOCTEH, HO U Ha
CO3JIaHUE TIPOYKTA, HMEIOMIETO 3HAYNMOCTD JJIS IPYTHUX;

2. yueOHO-UCCIeIOBATENIbCKass W TPOEKTHAas JESATENbHOCTh JIOJDKHA  OBITH
OpraHM3oBaHa TakUM 00pa3oM, YTOOBl OOydYalolIMecss CMOTJU peam30BaTh CBOU
NMOTPEOHOCTH B OOIICHWH CO 3HAYUMBIMH, Pe(EPEHTHBIMU TPYNIaMHU OTHOKIACCHUKOB,
yuntened u T. 7. CTpos pa3jaMdHOrO poja OTHOIIEHUS B XOJE IIeJICHANpaBICHHOM,
MTOMCKOBOM, TBOPYECKOM U MIPOAYKTUBHOM JIEITCIIBHOCTH, IMOAPOCTKH OBJIAICBAIOT HOPMaMHU
B3aMMOOTHOIICHHI C Pa3HBIMU JIIOJIbMU, YMEHUSIMH TIEPEXOAUTH OT OJTHOTO BHJ1a OOIICHUS
K JpyroMmy, NOpUOOpETalOT HABBIKM WHIWBUIYAIILHOW CaMOCTOSTEIBLHOW paboThl U
COTPYAHHYECTBA B KOJJICKTHBE;

3. opraHuzanus y4eOHO-MCCIIEIOBATENIbCKUX M MPOEKTHBIX paboT 00ydaromuxcs
obecIieurnBaeT COYCTAaHUE PA3IMYHBIX BUIOB ITO3HABATEIIFHON JISATEILHOCTH. B 3 THX BHmIax
NEATETLHOCTH MOTYT OBITh  BOCTPEOOBAaHBI MPAKTHUECKH JIFOOBIE  CIIOCOOHOCTH
CTapIICKIIACCHUKOB, PEAJM30BaHbl JIMYHBIE TPHUCTPACTUS K TOMY WJIA HWHOMY BHIY
JESITEIBHOCTH.



B pesyabTare V‘IC6HO-HCCHCI{OB3TCJ’IBCKOI>1 1 IPOCKTHOM JICATEIbHOCTH O6V‘13IOHII/I€CH
nojaydartr npcAacTaBJICHHUC.

® 0 GUIOCOPCKUX M METOJOJIOTHUECKUX OCHOBAHUSAX HAYYHOH NESITENIbHOCTH U
METOJIaX, IPUMEHSAEMbBIX B UCCIICIOBATENHCKON U MPOEKTHOU JIESITEIIbHOCTH;

® O TaKuX MOHATHIX, KAK KOHLEIIMS, HAyYHAasl TUIIOTE3a, METOJ, SKCIIEPUMEHT,
MOJIETb, METO cOOpa U METOJ] aHAIU3a IAHHBIX;

® 0O TOM, Ye€M OTJIMYAIOTCS WCCIEJOBaHUS B TYMAHHUTAPHBIX O0JACTSIX OT
HCCIICIOBAHUI B €CTECTBEHHBIX HAyKaX;

e 00 UCTOpUU HAYKU;

® 0 HOBEWIUX pa3pabOTKax B 00JIACTH HAYKH M TEXHOJIOTHH; * 00 SKOJIOTUUECKHIX
npobiemMax U croco0ax ux perieHus;

® O [IPUMEHEHUU (PU3UYECKUX 3aKOHOB B OBITY U TEXHHUKE.

BEITYCKHUK CMOYKET:

e pemaTh 3a7a4d, HAXOMSIIMECS Ha CTHIKE HECKOJIBKUX YYEOHBIX JAUCITUIUIMH
(MeXTpeIMEeTHBIE 3a/1auUn);

® HCIOJB30BaTh AQJITOPUTM HCCICAOBAHMS TPU PEHICHUH CBOMX Yy4eOHO-
MO3HABATEJIbHBIX 33]1a4;

® JCIIOJIb30BaTh OCHOBHBIC MPUHIMIBLI NPOEKTHON AEATEIbHOCTU MPU PELICHHUU
y4eOHO-TI03HABATENBHBIX 33]1a4 U 3a]1a4, BO3HUKAIOIIUX B KYJIbTYPHOU U COLIMATBHOM KU3HU;

® TPUMEHSATH DBJEMEHTHl MaTEMaTHUYECKOTO MOJEIMPOBAHMS TIPU PELICHUH
HCCIICIOBATENIbCKUX 3a/layu; SJEMEHThl MAaTEeMaTUUYeCKOTO aHajiu3a i HHTepIpeTanuu
PE3yIbTATOB, MOJTYUYEHHBIX B X0J1€ y4€OHO-UCCIIEIOBATEIHCKON paOOTHI.

dDopMUpoOBaHNE VHUBEPCAILHBIX VUEOHBIX JEUCTBUN, B XOJIE€ OCBOCHHSI NPUHIIMIIOB YYEOHO-
HUCCIIENOBATEIBCKOU U IPOEKTHOM JIEATEIHLHOCTEN BEITYCKHUK HAYVUNUTCS .

e (opMyIMpPOBATh HAYYHYIO THIIOTE3Yy, CTABUTH 1IEJIb B paMKaxX HCCIICIOBAHUS U
MIPOCKTUPOBAHMSI, UCXOAS M3 KyJbTYPHOW HOPMBI M COOOpa3ysCh C MPEICTABICHUSIMH 00
obmieM Oare;

® BOCCTaHABJIMBATh KOHTEKCTHI U IIyTH Pa3BUTHUS TOTO WJIM MHOT'O BHJIa HAyYHOU
JCATEIBHOCTH, ONPEACIISISi MECTO CBOETO MCCIICIOBAHMS MM MPOCKTA B OOIIEM KYJIbTYPHOM
MIPOCTPAHCTBE;

® OTCIIC)KHBATh M MPUHUMATh BO BHUMAaHHE TPCHIbl W TCHJCHIUU Pa3BUTHS
pPa3IMYHBIX BUAOB ACSITEILHOCTH, B TOM YHCJIC HAYYHBIX, YYUTHIBATh WX MPH ITOCTAHOBKE
COOCTBEHHBIX IICIICH;

® OIICHMBATh PECYpPChl, B TOM YHCJIC W HEMaTepHalibHbIC, TAaKHe, KaK BpeMms,
HEOOXOUMBIE JIJISI TOCTHIKEHHUS ITOCTABJICHHOMN IIEJIH;

® HAaxOJUTh PA3JINYHBIC UCTOYHUKHA MAaTEPHATHLHBIX U HEMATePUAIbHBIX PECYpPCOB,
MIPEIOCTABIIIONINX CPEACTBA JJISl MPOBEJCHUS HCCICIOBAHUN M pealn3allii MPOCKTOB B
Pa3IUYHBIX 00JIaCTIX AEATECIbHOCTH YEIOBEKA;

® BCTyIaTh B KOMMYHHUKAIIMIO C IEPKATEIISIMHU PA3IINIHBIX TUIIOB PECYPCOB, TOUHO
¥ O0BEKTUBHO MPE3EHTYS CBOM MPOEKT WITM BO3MOYKHBIC PE3YJIbTaThl UCCIICIOBAHHUS, C IICITBIO
oOecrieueHus MPOyKTUBHOTO B3aUMOBBITOTHOTO COTPYTHHYECTBA;



® CaMOCTOSATEIHHO MJIM COBMECTHO C JPYTUMHU OJHOKJIACCHUKAMH pa3padaThiBaTh
CHUCTEMY MapaMeTpPOB U KPUTEPUEB OIICHKU 3 (HEKTUBHOCTU U MPOIYKTUBHOCTH peasM3aluu
IPOEKTa WK UCCIIEIOBAHUS HAa KXKI0M dTale peaqu3aliy U Mo 3aBepUICHUU padOThI;

® Qa/ICKBAaTHO OLIEHHWBATh PUCKH peaIn3ally IPOEKTa U MPOBEACHUS UCCIIEI0BAHUS
U IIpEAyCMaTpUBATh IIyTH MUHUMHU3ALUNA STUX PUCKOB;

® Q/ICKBAaTHO OLIEHUBATH MOCIEJACTBUS peai3allii CBOEro NpPOeKTa (M3MEHEHHS,
KOTOPBIE OH MOBJICYET B KU3HU JPYTHUX JIIO/ICH, COOOIIECTB);

® QJICKBaTHO OLEHWBATh JaJbHEHIIEe pPa3BUTHE CBOETO MPOEKTa  WIH
UCCIIEOBAHUS, BUIAETh BO3MOKHBIE BAPUAHTHI IPUMEHEHHS PE3YJIHTATOB.



4. TEMATHYECKOE IIJIAHUPOBAHHME, B TOM YHUCJIE C YYETOM PABOYEHN ITPOT'PAMMBI BOCIIMTAHUS C
YKA3AHUEM KOJIMYECTBA YACOB, OTBOJUMBIX HA OCOBEHUME KAXKIOMW TEMBI

10 xnacc (2 gaca * 35 nenpenu = 70 yacoB)

No Kon-Bo
Tema JlesTeIbHOCTD YUUTEIS C YYETOM MPOrpaMMbl BOCTIUTAHHUS
n/n 4acoB

1 Pazoen 1 «Duzuka u ecmecneenHHO-HAYYHbLIL Memo0 RO3HAHUA npupoods) 1 uac.

2 | BBoanbiit nuacTpykTak o Th. @u3nka nu 0o0BEKTH ee 1 » YCTaHOBIJICHHE JOBEPUTEIHHBIX OTHOIICHUA MEXKIy
u3yueHus. MeTobl HAy4yHOrO HCCJIECIOBaHUS B NEJarornyeckuM  pabOTHUKOM H  €ro  O0y4YaroluMHUCH,
dbusuke. 3mepenne GU3NUECKUX BEIHYUHMH. CIOCOOCTBYIOIIUX MO3UTUBHOMY BOCIPUSITHIO O0YYAOIIMMHUCS

TpeOOBaHMI U  TPOCHO  MEJAroru4ecKoro  pabOTHUKA,
NPUBJICUCHUIO WX BHUMaHUA K OOCYyXJIaeMoil Ha Ypoke
uHpopMaIu, aKTUBU3AIUU ux MIO3HABATEIbHON
JEATEIbHOCTH.

3 Pazoden 2 «Mexanuxka» 34 uaca.

4 | KunemarTuka. 11 » YCTaHOBJICHHE JOBEPUTENIBHBIX OTHOIICHHA MEXIY

5 | Mexanuueckoe  nBmwxkeHue. Cucrema  oTcuera. 1 NEJarorvueckuM  pabOTHUKOM UM €ro  oOydYarolmHuMUCH,
TpaekTopus, MyTh, IEPEMEIICHUE. CIOCOOCTBYIOLIUX MMO3UTUBHOMY BOCIIPUSATHIO

6 | PaBHOMepHOE mpsMonuHelHoe nBkeHne. CKOPOCTb. 1 oOyyatrouumMucss TpeOOBaHM M MPOCHO MMEIArOrHYECKOro
YpaBHEHHE JBUKCHUS. paboTHUKA, MPUBJICUCHUIO UX BHUMAHHS K OOCY>KJTaeMOW Ha

7/ | MrHoBeHHas M CPEIHSSI CKOPOCTH. 1 ypoke uH(pOpMaluu, aKTUBHU3ALMM MX [03HABATEIbHON

8 | Yckopenue. 1 JAEATCIIBHOCTH;

9 | JIBM3KEHHUE C MOCTOSIHHBIM YCKOPEHHEM. 1 » molyxzieHue 00ydaromuxcst COOIONaTh HAa  YpOKe

10 | PaBHOMEpHOE ABM)KEHHUE TOUKH MO OKPY)KHOCTH. 1 OOIICTIPUHSATEIC HOPMBI IOBEJCHHUS, MpaBUIa OOLICHHS CO

11 | Kunemaruka aGeomoTHO TBEpAOTO Tela. 1 CTapimyMH (MearornyecCKUMu pabOTHUKAMU) U CBEPCTHUKAMU

12 | Uactpykrax mo Tb. JlaGoparopuas pabora Ne 1 1 (0OydaromuMuCs), HPUHIMIB - Y4COHOH JIMCUMILIMHBL 1
«HccnenoBanne paBHOYCKOPEHHOTO MPSMOJIMHEHHOTO CaMOOpraHu3aln,

JBIKCHS. » TIPUBJICYCHHC BHUMAHHS OO0YUYAIOIINXCS K IICHHOCTHOMY

13 | Mncrpyktak no TB. JlaGoparophas paGora Ne 2 1 aCIleKTy H3Yy4YaeMbIX Ha ypoOKax SBJICHHM, OpraHu3alus HX

«HccnenoBanue
TOPU30HTAIBHO.

JIBIKCHUS  Tella, OpPOILEHHOTrO

paboTBl C MOIMy4aeMOM Ha YpOKE COLMAIbHO 3HAYMMOM
uHpopmalmei —  HUHULMHUpPOBAHUME €€  OOCYXKIEHHS,




14 | Pemenune 3amau no teme «Kuaematuka». [loaroroska 1
K KOHTpoJibHOU paboTe Ne 1 o teme «KunemaTtuka».

15 | KontpoabrHas padota Ne 1 mo teme «KunemaTukay. 1

16 | luHaMHUKa. 11

17 | AHanu3 u paboTta HajJ OMIMOKAMH KOHTPOJBHOM 1
pabotel Ne 1. OCHOBHOE YTBEpPKIECHUE MEXAHUKHU.
Cwnna. Macca. Enuaniia Mmaccel.

18 | [1epBsiii, BTOpO# 3aK0HBI HhIOTOHA. 1

19 | Tperuit 3akoH Hprorona. Pemenue 3amau mo Tteme 1
«3akoHbl MexaHUKU HproToHaY.

20 | Cuner B ipupoge. Cuna TSHKECTH M CHIla BCEMUPHOTO 1
taroreHus. Bec. HeBecomocTs.

21 | Jlebopmanmsi u ciitbl yripyrocTd. 3akoH I'yka. 1

22 | Cunbl Tpenus. Pemenue 3amad mo teme «Cuibl B 1
IPUPOIEY.

23 | Uuctpyktaxxk mo Tb. Jlabopatopnas pabGota Ne 3 1
«/3ydyeHne NBWKEHHUSI Tela MO OKPYKHOCTH TOJ
JICHCTBUEM CHUJI YIIPYTOCTHU U TSHKECTH.

24 | Uactpyktaxx mo Tb. JlaGoparopnas pabora Ne 4 1
«M3Mepenne )KECTKOCTH MPY KUHBDY.

25 | Uuctpyktaxxk mo Tb. Jlabopatopuas pabGota Ne 5 1
«M3mepenne k03 HULMEHTA TPEHUS! CKOIBKEHHUS.

26 | [lonrotoBka K KOHTpOJIbHOM pabore Ne 2 mo Teme 1
«JIlnHamukay.

27 | KontponsHas pabora Ne2 o teme «/lunamuka». 1

28 | 3aKoHBI COXpaHEHHs] B MEXaHUKE. 8

29 | Ananu3z u pabota Hax OmMMOKaAMU KOHTPOJIbHOU 1
pabotel Ne 2. imnynbc maTepuaibHOM TOYKHU. 3aKOH
COXpaHEHUs UMITYJIbCA.

30 | Mexanuueckas paboTa 1 MOIIHOCTh CHJIBI. 1

31 | Dueprus. Kunerndeckas u moTeHITMATbHAS] DHEPTUH. 1

BBICKA3bIBAaHUS 00YUAIOIIMMHUCS CBOSTO MHEHUS TI0 €€ TIOBO/Y,
BBIPA0OTKH CBOETO K HEH OTHOIIICHUS;

» WUCIONB30BAaHWUE  BOCIHUTATEIBHBIX  BO3MOXKHOCTEH
cCoJlep)kaHusl y4uyeOHOro TmpeaMera uepe3 JAEMOHCTPALHUIO
oOydJaronmMcsi TPUMEPOB OTBETCTBEHHOTO, TPaXTAHCKOTO
MTOBECHUS, TIPOSIBJICHHUSI YeJI0BEKOII00s u
100pOCEPICYHOCTH, Yepe3 M0I00P COOTBETCTBYIOIINUX TEKCTOB
JUTSL YTEHUS, 3a7a9 JUTsl PEIICHUs], MPOOJIEMHBIX CUTYaIui st
00CY>KIeHUSI B KJ1acce;

» TPHUMCHCHHE Ha ypOKE MHTEPAKTUBHBIX ()OpM pabOTHI ¢
00yYaroMMUCS: HUHTEJUIEKTYaJIbHBIX WTP, CTUMYJIHUPYIOIINX
MO3HABATENIbHYIO0 MOTHBAIIMIO 00YUYaOIIUXCS;

» BKIIOYEHHE B YPOK WIPOBBIX MPOIEAYp, KOTOPHIC

IIoMoraroT IoAACPKATb MOTHBAIIMIO 06yqa}0mnxc;1 K
IMOJTYUYCHHIO 3H&HI/II>1, HaJIa’)KMBAaHHUIO ITIO3UTHUBHBIX
MCXKINYHOCTHBIX OTHOILIICHUU B KJ1acce, IIOMOTI'alOT

YCTaHOBJICHHIO JTOOpOKENIaTeNIbHOM aTtMocdepbl BO Bpems
YpoKa,

» OpraHu3aIus medcTBa MOTHBHPOBAaHHBIX U
SPYAUPOBAHHBIX OOYYAIOMIMXCS HAJI WX HEYCIEBAIOIUMHU
OJTHOKJTACCHUKAMHM, JaloIIero OOydYalomuMcs —COLUAIbHO
3HAYUMBIN OTBIT COTPYJHUYECTBA U B3aUMHOM ITOMOIIIH;

» VHHULUUPOBAHHE U TOAJIEPKKA HCCIeIOBATEIBCKON
JESATEIbBHOCTH OO0yYarolMXCs B paMKax pealn3allud HMHU
UHAMBUIYQIbHBIX M TPYNIOBBIX  HCCIEIOBATEIBCKUX
IPOEKTOB, YTO 1ACT 00YyYarONUMCS BO3MOXKHOCThH IPUOOPECTH
HaBbIK  CAMOCTOSITEIBHOTO  PEIICHUS  TEOPETHUECKOMH
npoOiemMbl, HABBIK  TEHEpPUpPOBaHUA W  OPOpPMIICHUS
COOCTBEHHBIX HJCH, HaBBIK YBAXXUTEIHHOTO OTHOIICHUS K
Yy>KUM ~ HJeIM, O(OpMIIEHHBIM B  paboTax  Jpyrux
UcclieioBaTeNell, HABBIK MyOJUYHOTO BBICTYIUICHHUS TIEpen




32 | PaGora cunm  TSOKECTM M CHJ  YHOPYTOCTH. 1 ayIUTOpHEN, apryMEHTUPOBAHUS U OTCTaMBAaHMS CBOEW TOUYKU
KoHcepBaTHUBHbBIE CHJIBI. 3peHuUs.
33 | 3aKOH COXpaHEHHUs SHEPrHUHU. 1
34 | Uuctpyktaxxk mo Tb. Jlabopatopuas pabGota Ne 6 1
«/3ydyeHne 3aKOHa COXPAaHECHHSI MEXAHUYECKOU
DHEPTUNY.
35 | [loarotoBka kK KOHTpoOJIbHOM padore Ne 3 mo Teme 1
«3aKOHBI COXpPAHEHUS] B MEXaHUKEY.
36 | KoutponpHas pabora Ne 3 1o Teme «3aKOHbI 1
COXpaHEHUSI B MEXaHUKE.
37 | Cratuka. 3aKOHBI THAPO- U A3POCTATHKH. 4
38 | PaBHOBecue Teu. 1
39 | IloBTopHskIit mHCTpYKTaX 1o Th. /laBnenue. YcioBue 1
PaBHOBECHS JKUJIKOCTH.
40 | Mucrpyktaxk mo Tbh. Jlabopatophas pabGota No 7 1
«/3ydyeHne paBHOBeCHS Teja TOJA  JIEUCTBUEM
HECKOJIbKHUX CHII».
41 | Pemenue 3amau o teme «CraTuka. 3aKOHBI THAPO- H 1
a’POCTATUKMU.»
42 Pazoden 3 «Monekyaapuaa ¢pusuka u mepmoounamuka» 21 uac
43 | OCHOBBI MOJIEKYJIIPHO — KHHETHYECKOH TEOpHH. 10 » YCTaHOBJICHWE JIOBEPUTEIBHBIX OTHOIIEHUH MEXKITY
44 | OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO-KMHETHYECKOU 1 NeJaroruieckuM  pabOTHUKOM U €ro  oOydJarouuMmuct,
TEOPUHU U UX OTBITHBIE 000CHOBAHUSI. CITOCOOCTBYIOIIUX MTO3UTHBHOMY BOCIPHITHIO O0YJaFOIIIMHUCS
45 | O6mme XxapaKTepUCTUKUA MOJICKY L. 1 TpeOOBaHMII U  TPOCHO  MEJArorH4ecKoro  pabOTHUKA,
46 | Temneparypa. U3MepeHnne TeMnepaTyphbl. 1 NPUBJICUCHUIO WX BHUMaHUA K OOCYXJTaeMoil Ha YpOKe
47 |T'a30oBbie 3aKOHBI. AOCOJIIOTHAs IIKajga TEMIIEpaTyp. 1 uH(pOpMAaIKy, aKTUBU3ALUU ux MIO3HABATEIILHOM
Nuctpykraxx no Tb. JlabopartopHas pabora Ne 8 AEATEIIBHOCTH,
«/3yueHune u30TepMUIECKOrO IIPOLECCay. » noOykIeHre O00ydJaromuxcs CoOMOAaTh Ha  ypoKe
48 | YpaBHEHUE COCTOSAHUS UJI€aTIBbHOTO Ta3a. MIHCTpyKTax 1 OOLIEIPUHSATEIC HOPMBI IOBEJICHHUs, NpaBuia OOLICHHUS CO

no Tb. Jlaboparopnas pabora No 9 «M3yuenue
YpaBHEHHUS COCTOSTHUS MI€aTIbHOTO ra3a.

CTapiIMMH (MeJaroru4eckuMu paboTHUKaMM) U CBEPCTHUKaAMU




49

OcnoBHoe ypaBHeHue MKT.

50 | Temneparypa u cpedHsiss KUHETUYECKas DSHEPIrUs
Xa0THYECKOTO JIBHYKCHUS MOJICKYJI.

51 | 3mepeHne ckopocTei MOJIEKYJI rasa.

52 | Ctpoenne u cBoicTBa TBepAbIX Teu. [loaroroBka k
KOHTpobHON pabore Ne 4 no Tteme «OCHOBBI
MOJIEKYJIIPHO-KUHETUYECKON TEOPUUY.

53 | KonutponsHas pabora Ne 4 mo Teme «OCHOBBI
MOJIEKYJIIPHO-KUHETUYECKON TEOPUUY.

54 | OcHOBBI TEPMOJIMHAMUKHU

55 | AHanu3 u pabota Haa OMmMMOKaMU KOHTPOJBHON
padoter Ne 4. Pabora raza B TEpMOJUHAMUKE.
KonmuecTBo TEIIOTHL. Y paBHEHHUE TEIJIOBOTO OanaHca

56 | I[lepBbrii 3akoH TepMoaWHaMuku. [IpumMeHeHue
MIEPBOT0 3aKOHA TEPMOJIMHAMUKHU K U30IPOIIECCaM.

57 | HeoOpaTuMOCTh TEIUIOBBIX MalllMH. BTopoil 3akoH
TEPMOIMHAMHUKH.

58 | TeroBbie mammnbl. [uxn Kapno. Dxomormyeckue
po0JIeMBbI UCIIOIH30BAHUS TETIJIOBBIX MAIIIUH.

59 | IloarotoBka K KOHTpOJIBHOW pabore Ne 5 mo Teme
«OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOU TEOPUI.

60 | KoutponsHas pabora Ne 5 mo Teme «OCHOBBI
MOJICKYJIIPHO-KHHETHICCKON TCOPUIY.

61 | U3MeHeHUs arperaTHbIX COCTOSIHUIA BellleCTBA

62 | Amanuz u pabota Hax OMMOKAMU KOHTPOJIBHOU
paboter  Ne 5. Ucnapenwe u  KOHJEHCAIIHUA.
Haceimennsiii nap. Kunenue xujkoctu.

63 | Bnaxxnocts Bo3myxa. I[lnmaBieHne u KpucTauIU3aIUs
BEIIECTBA.

64 | Uactpykrax mno Tb. Jlaboparopnas pabora Ne 10

«3MepeHnE OTHOCUTEIIBHOM BJIAXKHOCTH BO3JIYXa).

(oOy4Jaromumucs), MPUHIMUIBI Y4EOHOW JUCHMIUIMHBI U
caMOOpraHu3alluu;

» TIpUBIICYCHHE BHUMAHUS 00YJArOMIUXCS K IEHHOCTHOMY
aCMeKTy HM3yYaeMbIX Ha YpOKaxX SBJICHHI, OpraHu3alnus HX
paboThl ¢ TOMydyaeMOWl Ha ypOKe COLMAIBbHO 3HAUYUMOM
uHbopMalmeli —  UHULIUMUPOBAHHE €€  OOCYXKICHHS,
BBICKA3bIBaHUS 00YUYaIOIUMUCS CBOETO MHEHHSI 110 €€ MOBOIY,
BBIPA0OTKH CBOETO K HEH OTHOIICHUS;

» WCIIOJIb30BaHUE  BOCIUTATEIBHBIX  BO3MOXKHOCTEH
coJlep)KaHusl y4yeOHOro mpeaMera uepe3 JAEMOHCTPALUIO
oOy4aromuMcsi MPUMEPOB OTBETCTBEHHOI'O, TI'Pa)JIaHCKOTO
HOBEJICHUS, IPOSIBJICHUS YeJI0BEKOII00Us u
100pOCEPIEYHOCTH, Yepe3 NOI00P COOTBETCTBYIOIIUX TEKCTOB
JUTSL YTEHUS, 3a]a4 JUIsl pelieHus], MPOOJIEMHBIX CUTYaIlui st
00CyXKIeHUs B KJlacce,

» BKJIIIOYEHHE B YPOK HIPOBBIX TMPOLEAYpP, KOTOPHIC
NOMOTAlOT  MOAJAEPKaTh MOTHBALMIO OOydYaromuxcs K
MIOJTyYEHUIO 3HaHUH, HATKUBAHUIO MO3UTHUBHBIX
MEXKINYHOCTHBIX ~ OTHOIIEHWH B  Kjacce, TMOMOTAOT
YCTaHOBJICHHIO JTI0OpOXKeNaTeNbHONM arMocdepbl BO Bpems
ypoxa;

» WHUIIMHPOBAHUE W TMOAJEP)KKA HCCIeI0BATENbCKON
NESATEILHOCTH OOYYaloMIMXCS B paMKaxX pealu3aiud HUMU
WHIUBUIYAIbHBIX M TPYIIOBBIX  HMCCIEIOBATEIBCKUX
MIPOEKTOB, YTO JACT 00YYArOITUMCSI BO3MOKHOCTh MPUOOPECTH
HaBbIK  CaMOCTOSITEJIBHOTO  pEIIEHUST  TEOPEeTUUYECKOU
npoOiemMbl, HaBBIK  TEHEpUpPOBaHUA ©  odopMIeHUS
COOCTBEHHBIX HWJICW, HABBIK YBAXKHUTEIHHOTO OTHOIICHUS K
Yy>KUM ~ ujaesM, oQOpMIEHHbBIM B  palboTax  JApyrux
UCclie/ioBaTeNell, HaBBIK IMyOJUYHOTO BBICTYIUICHHUS TMEpen




65 | Mactpykrax no Tb. JlaGopatopnas pabora Ne 11 1 ayIUTOpUEH, apryMEHTHPOBAHUSI U OTCTaUBaHUS CBOEH TOUYKH
«M3Mepenne  TeMmrmeparypbl  KpUCTALIU3ALMA U 3peHuUs.
yACNbHOM  TEIUIOTHl  TUIABJICHHUS  BEIIECTBAY.
[TonroroBka kK KOHTpOJbHOU paboTe Ne 6 mo Teme
«/I3MeHEeHUs arperaTHbiX COCTOSIHUN BEHIECTBAY.
66 | KoutponpHas pabota Ne 6 mo Teme «M3menenus 1
arperaTHbIX COCTOSIHUN BEIECTBAY.
67 Pazoen 4 «dnexkmpoounamuka» 11 yacos
68 | DuekTpocTraTnka 11 » YCTaHOBJICHHE JIOBEPUTECIBHBIX OTHONICHUH MEKITY
69 | Amanuz u pabotra Haja OMmMHMOKAMU KOHTPOJBHOMN 1 NeJarorudeckuM  pabOTHUKOM U €ro  oOydYaronuMmucs,
pabotbl Ne 6. DieKTpUYecKui 3apsi. DIeKTpU3aLUs CIOCOOCTBYIOIIUX MO3UTUBHOMY BOCIPHUATHIO 00yYaIONUMUCS
TeJl. 3aKOH COXpaHEHHsI DJICKTPUUYECKOTO 3apsiia. TpeOOBaHMI U  MPOCHO  MMEJAroru4ecKoro  pabOTHUKA,
70 | 3akon Kynona. 1 OPUBJICUYCHUIO MX BHUMaHUA K OOCYXJZaeMOl Ha YpOKe
71 | DnexTpuueckoe ToJIe. HanpsbxkeHHOCTh 1 nH(pOopManuy, AaKTHBHU3aLIUU 1504 II03HABATENbHOM
AIIEKTPUIECKOTO TMOJIsI NEeATETHbHOCTH;
72 | I'paduueckoe n300paKeHHUE PICKTPUIECCKUX MOJIEH. 1 » moOyxaenue 00y4aromuxcs CcOOMofaTh Ha  YpOKe
73 | PaboTa KyJTOHOBCKHUX CHJI. DHEPIusl B3aUMOJICHCTBUS 1 OOIIENpPUHATEIE HOPMBI NOBEICHUSA, NpaBHia OOIIEHHA CO
TOUYEYHBIX 3apSIJIOB. cTapinMu (TeJarornyecCKuMu pabOTHUKaMU) U CBEPCTHUKAMHU
74 | TloTeHMan >JIEKTPOCTATHUECKOTO TOJSI U Pa3HOCTh 1 (00y4aroImMMICs), MPUHLMUMBL  Y4eOHOW —IUCLMIUIMHBI U
IMIOTECHIINAJIOB. CaMOOprann3alnu;
75 | IIpoBOgHUKM B DJIEKTPOCTATUYECKOM  TIOJIE. 1 » MHULMHMPOBAHHE M TOLJCPKKA HCCICLOBATEIbCKON
JIMDIICKTPUKH B 3JIEKTPOCTATHIECKOM IOJIE. NESATEILHOCTH OOYYaloMIMXCS B paMKaxX pealu3aiud HUMU
76 | DnexTpudeckas eMKOCTb. [lmockuii KOHIEHCATOP. 1 MHIAWBUAYANIbHBIX W I'PYHNMOBBIX — HCCICTOBATCILCKUX
CoelHEHNE KOHIEHCATOPOB IIPOEKTOB, YTO JACT 00YyJaroUMCsl BO3MOKHOCTh an06peCT1:1
77 | Mncrpykrax mo TB. JlabopatopHas paGota Ne 12 1 HAaBBIK  CaAMOCTOSTENBHOTO  PCIIEHUS  TEOPETUUYECKOUN
«3MepeHne dIeKTPUYECKOM EMKOCTH KOHIEHCATOPaY npobemsl, HaBbIK  TCHCPUPOBAHUA M oQopmenus
78 | Dueprus snextpuueckoro mons. IIOATOTOBKA K 1 COOCTBCHHBIX HJICH, HABBIK YBAKHUTEIHHOTO OTHOIICHHS K
KOHTPOJIbHO# padoTe Ne 7 o Teme « DIEKTPOCTATHKAY. HyKUM - MACAM, o(opMIEHHBIM B paboTax  mpyrux
79 |Komtpomsmoit  pabore  Ne 7 o TeMe 1 nceesioBateneti, HaBbIK MyOJIMIHOTO BBICTYIICHNS TIEpes
«DNEKTPOCTATHKAY. ayIUTOPHEH, aprYMEHTUPOBAHUS U OTCTaWBAHMS CBOCH TOYKHU
90 | O6061meHNne 3 SpCeHHMA.




91 | [ToaroroBka K HTOTOBOM KOHTPOJIBHOM paboTe. 1
92 | UtoroBas KOHTpoOJIbHAs paboTa 1
93 | Amamm3 w pabora Hajg OMUOKAMH HWTOTOBOM 1
KOHTPOJIBHOM paboThl. O000IIEHUE U CHUCTEMAaTU3aIUs
3HaHM 3a Kypc pu3ukn 10 xmacca
11 kmacc (2 gaca * 34 Hemenu = 68 4acoB)
Ne Koi-Bo
w Tema 4ACOB JlesITenbHOCTh YUUTENSI C YY€TOM MPOTrPaMMbl BOCTIUTAHUS
1 Pazoen 4 «dnekmpoounamuxa» 24 yaca (npooonicenue)
2 | ITocTOsIHHBIH JIEeKTPUYECKHii TOK. 9 » YCTaHOBJICHHE JOBEPUTEIBHBIX OTHOIICHUHA MEXIy
3 | BBoanbIit UHCTPYKT@X  TIO Tb. Ycenosus 1 NeJarorudeckuM  pabOTHUKOM H  €ro  oOyYaronIuMucH,
CYILIECTBOBAHHMS AIIEKTPUIECKOTO TOKa. CIIOCOOCTBYIOIIUX MTO3UTHBHOMY BOCIIPHSTHIO 00yJarOIIUMUCS
DJIEKTPUYECKHUI TOK B TPOBOJHUKAX TpeOOBaHU W  TPOCKO  MEAAroru4eckoro  pabOTHUKA,
4 |3akon Oma g ywacTka IIeNH. 3aBUCHUMOCTH 1 NPUBJICYEHUIO WX BHHUMaHUA K OOCYyXKJaeMOol Ha YpOKe
COINPOTHUBJICHUS OT TEMIIEPATYPHI. uHbOopMaIuy, aKTUBU3AINN ux MO3HABATEIILHOM
5 | CoennHeHue NpOBOJHUKOB. 1 NeSITeIbHOCTH;
6 | PaGora M MONIIHOCTH SJEKTPUUYECKOTO TOKA. 3aKOH 1 > moOyxjeHue o0ydaromuxcs CoOMoAaTh Ha  ypOKe
Jixoyns—1Jlenna. OOLIENpUHATEIE HOPMBI TOBEACHMsS, MpaBuia OOLIEHHUS CO
7 | U3mepeHne cuiibl TOKa, HAMPSIKEHUS U COTPOTUBIICHUS 1 CTapIIMMH (IIeJarornYeCKUMH pabOTHUKAMH) ¥ CBEPCTHUKAMH
B DJICKTPUYECKOH IIeTIH. (oOyyaromMMucsi), TPUHLHUIBI Y4eOHOM JAMCUMIUIMHBI U
8 | DOnexTpoaBrkyIas cuia. ICTOUHUKH TOKA. 1 CaMOOPTaHU3AIINH,;
9 | 3axon Oma 115 MOJHOM e, 1 » TpUBJICYCHHE BHUMaHUS 00y4YaIOMIMXCs K IEHHOCTHOMY
10 | Mucrpykraxx nmo Tb. Jlaboparopnas pabora Nel 1 aCTeKTy HM3Yy4aeMbIX Ha YpOKaX ABIEHMH, OpTaHH3alMA HX
«3mepenne OJIC M BHYTpEHHErO CONPOTHUBICHUS paboThI € MOJy4aeMOM Ha YPOKE COLHMATILHO 3HAYMMON
UCTOYHMKA TOKa». IIoAroToBKa K KOHTPOJIBHOM paboTe uHpoOpMalMell  —  MHULMUpOBaHWE  ee  OOCYKICHHS,
No 1 «IToCTOSIHHBII 2EKTPUIECKHUIT TOK». BBICKA3bIBAaHUS O0YUYAIOITUMUCS CBOETO MHEHUS TI0 €€ TTOBOTY,
11 | KoutponsHas pa6ora Ne 1 mo teme «IloCcTOSHHBIHA 1 BBIPAOOTKH CBOETO K HEH OTHONICHNS;
DIIEKTPHUYCCKUI TOKY. » WUCTONB30BaHWE  BOCHUTATENBHBIX  BO3MOXHOCTEH
12 | DnexTpuueckuii Tok B cpeax. 5 coliep)kaHusl yY4eOHOTro TMpeAMeTa 4epe3 JAEMOHCTPALUIo




13 | AHanmu3 u pabora Haa oOmMMOKaMHU KOHTPOJIBHOM 1
paboter  Nel. DOxcrepuMeHTaidbHbie 00OCHOBAHUS
AJIEKTPOHHON MPOBOAMMOCTH METAJIJIOB.

14 | OnexTpuueckuii TOK B pPacTBOpax M pacluiaBax 1
AJIEKTPOIUTOB. 3aKOH AJICKTPOJIN3A.

15 | Uuctpykraxx mo Tb. JlaGopatopHas pabora Ne 2 1
«M3roToBICHNE  TaTbBAHUYECKOTO  DJJIEMEHTa W
UCIIBITAHUE €T0 B ICCTBUNY.

16 | OnexTpuyeckuif TOK B Ta3aX, B BaKyyMme, B 1
MOJIYITPOBOJTHUKAX.

17 | Unctpykraxx mo Tb. JlaGoparopnas padora Ne 3 1
«MccnemoBanue 3aBUCUMOCTH COTIPOTHUBJICHUS
MIOJIYITPOBOJHUKA OT TEMIIEPATYPHD.

18 | MarauTHOe noJe. 6

19 | MarauTHBIE B3aMMOJEWCTBHI. MAarHUTHOE IIOJIE 1
TOKOB.

20 | MUaayKIus MarHUTHOTO TIOJISI. 1

21 | JIluHuM MarHUTHON MHIYKIIUH. 1

22 | JleiicTBME MarHUTHOTO TOJISI Ha TMPOBOJHUK C TOKOM. 1
3akoH Ammepa.

23 | JIBmkeHUE 3apsHKEHHBIX YaCTHI] B MAarHUTHOM IIOJIE. 1
Cuna Jlopenna.

24 | MarHuTHBIC CBOMCTBA BEIIIECTBA. 1

25 | DJIeKTPOMarHuTHasi HHAYKIMSIL. 4

26 | OmpiTel  ®apanes. MarHuTHBIA  TOTOK.  3aKOH 1
AJIEKTPOMATrHUTHON MHIYKIIUH.

27 | BuxpeBoe »sinekrpuyeckoe tmosne. CaMOMHAYKIIMS. 1
NHIYKTUBHOCTb.

28 | DHepruss MarHuTHOro mojs Toka. I[loarotoBka K 1

KOHTpOJIbHOM pabote Ne 2 mo Temam «MarHutHoe
10JIE», « IJIEKTPOMArHUTHAS UHAYKIHS.

00yyYaromuMcsi TPUMEPOB OTBETCTBEHHOI'O, T'PAXKIAAHCKOTO
HIOBEJICHHUS, HPOSIBIICHUS YeJI0BEKOII00Us u
I00pOCEePACYHOCTH, Yepe3 MoA00p COOTBETCTBYIOLINX TEKCTOB
JUIS 9TEHUS, 3a/1a4 JUIsS PELIeHUs, TPOOIEMHBIX CUTYaIUi 1Jis
00CYKJIeHUSI B KJ1acce;

» TPUMCHECHHE Ha YPOKE MHTEPAKTHBHBIX (JOPM PaOOTHI C
00y4JaromUMUCS: WHTEIJICKTYyalbHBIX HUTP, CTUMYJIHPYIOIINX
MO3HABATEIIbHY IO MOTHBAIIHIO 00y4aronuxcs;
JTUIaKTUUECKOTO TeaTpa, IJe MOJyuyeHHbIE Ha ypOKE 3HAHUA
OOBITPBIBAIOTCS B T€ATPAIBHBIX IOCTAHOBKAX;

» NUCKYCCHI, KOTOPBIE AAIOT 00YYArOIIUMCS BO3MOXKHOCTb
OpUOOpPECTH ONBIT BEACHUS KOHCTPYKTMBHOIO JMAaJIOra;
rpynnoBoi pa®oTel WM paboOThl B Mapax, KOTOphIE ydar
oOydaromuxcsi KOMaHAHOH paboTe U B3aUMOJCHCTBUIO C
APYTUMH 00y4arOIIUMUCS;

» BKJIIOYEHHE B YPOK MWIPOBBIX MPOIELyp, KOTOpPHIE

IIOMOraroT IMnoAACpKaThb MOTHUBAIUIO 06yanOH_[I/IXC$I K
IMOJIYYCHHUIO 3HaHI/II>'I, HaTaXUBaHUIO ITO3UTUBHBIX
MECXKINYHOCTHBIX OTHOIICHUI B KJIacce, IIoMoraroT

YCTaHOBJICHHIO JOOpOKeNaTeabHOM aTMoc(epsl BO BpeMs
YPpOKa;

» OpraHu3aus medcTBa MOTUBUPOBAHHBIX U
SPYAMPOBAHHBIX OOYYAIOIIMXCS HAJ HMX HEYCIEBAIOINUMU
OJIHOKJIACCHUKAaMHM, Jarollero oOydalolmuMcs COLHUaIbHO
3HAYUMBIN ONBIT COTPYAHUYECTBA U B3aHMHON ITOMOILY;

» VHHUIWUUPOBAHWE U TMOIACPKKA HCCIIEAOBATEIbCKOM
JESTEIbHOCTH OOYyYarolIMXCs B paMKax peanu3alud HMHU
UHIAUBUIAYAIBHBIX M TPYINIOBBIX  HMCCIEA0BATEIbCKUX
IPOEKTOB, YTO 1ACT 00YYAIOIMMCS BO3MOXKHOCTb MMPUOOPECTH
HaBBIK  CAMOCTOSITEIBHOTO  PEIICHUS]  TEOPETUYECKOM
npoOiemMbl, HaBBIK  TIE€HEPUPOBAHUS U O(OpPMIICHHUS




29 | KontponsHas pabora Ne 2 mo temam «MarHutHoe 1 COOCTBEHHBIX MWJIEH, HABBIK YBAXKHUTEJIHHOTO OTHOIICHUS K
noJsie», « DJIEKTPOMArHUTHAs WHTYKITUSD. qy>)XUM ~ ujesM, OoQOpMJIICHHBIM B  paboTax  JApyrux
uccieaoBareneid, HaBbIK IyOJWYHOTO BBICTYIUICHUS TIEpPE.
ayIUTOPHEH, apryMEHTUPOBAHKS U OTCTAUBAHUS CBOCH TOUKH
3pEHUS.
30 Pazoen 5 «Konevanusa u goinwl» 26 uacos
31 | Mexannuyeckue K0JieOaHUsI M BOJHBI. 7 » YCTaHOBJICHHC JOBEPUTCIIBHBIX OTHOIICHHHA MEXITy
32 | AHaM3 u pabota HaA OIMIMOKAMH KOHTPOJIHHOM 1 neJarorudeckuM  pabOTHUKOM U €ro  OOyYarolIMMUCH,
paboThl Ne2. YcaoBuUS BOBHUKHOBEHHUS! MEXaHMYECKUX CITOCOOCTBYIOIIUX MO3UTUBHOMY BOCIIPHUATHIO 00YUYaIOIIIMMUCS
KoJiebaHui. JIBe MoJienn Kojie0aTeIbHBIX CUCTEM. TpeOOBaHUM W  TPOCHO  MEAArorudeckoro pabOTHHUKA,
33 | Kunemaruka KoJie0aTeIbHOTO JBHKCHUS. 1 NPUBJICUYEHUIO WX BHHUMaHUA K OOCYyXKJaeMOW Ha Ypoke
["apmonuueckue KOJIeOaHus. JluHamuka uH(popmaruu, aKTUBHU3AIUU ux IM03HABaTEILHOM
KojebaTenpHOTO NBIOKCHMs. [IpeBpamieHne >HEpruu NeATEIIbHOCTH,
IpY TapMOHMYECKMX KOJIEOAaHUAX. 3aTyXarolue » nmoOyx)jaeHue o0ydJaromuxcs CoOMaaTh Ha  ypOKe
KoJIcOaHuS. OOIENPUHATEIE HOPMBI TIOBEJCHUS, TpaBuUjia OOIICHHUS CO
34 | Uuctpyktaxxk mo Tb. JlaGoparopnas pabora Ne 4 1 CTapuIMMU (MIeAarorndyecCKUMu pabOTHUKAMU) U CBEPCTHUKAMU
«Mccnenosanue KonebaHui MPYKUHHOTO MassTHUKAY . (oOy4aromumucs), NPUHOWMILL Y4€OHOW IUCHUILIMHBL M
35 | Uactpykrax mo Tb. JlaGopatopnass padora Ne 5 1 CaMOOpraHu3aluu,
«HccnenoBanme KkoiaeOaHUN HUTSIHOTO MasiTHUKA. > TpUBJICUYECHHE BHUMAHUS 00yYarOIUXCsl K IEHHOCTHOMY
36 BI)IHY)KI[CHHI)IG KoseOauus. Peszonanc. 1 ACIICKTYy H3Yy4YaCMbIX Ha YpPOKax HBHGHHﬁ, OopraHusanusa Mx
37 | Mexaandeckue BOJIHBL. BostHEI B cpene. 3BYK. 1 paboTBl ¢ MOJyYaeMoll Ha YPOKE COLMAbHO 3HAYMMOM
38 | Uuctpykraxx mo Tb. JlaGopartopnas pabGora Ne 6 1 uHQOpMalMeii  —  MHULUUPOBaHHME €  OOCYXKICHHS,
«Onpe/ielIeHne CKOPOCTH 3ByKa B BO3IYXE» BBICKa3bIBAHUS 00YUaAIOIIMMHUCS CBOCTO MHECHHUS 110 €€ TTIOBOY,
39 | DyIeKTpOMarHuTHBIE KOJ1e0AHUS M BOJIHBI. 8 BBIPAOOTKH CBOETO K HEH OTHONICHHS;
40 | CBoGOHbIE IEKTPOMArHUTHBIE KOMEOAHMSL 1 » WCIIOJIb30BAaHWE  BOCIHUTATCIBHBIX  BO3MOXKHOCTEH
Kone6aTenbHbIil KOHTYD. colepkaHusl y4yeOHOro TMpeaMera depe3 JIEeMOHCTPAIHIO
41 | TloBropublii mHcTpykTax 1o Th. Ilpoueccs npu 1 oOydJaronmmmMcsi TPUMEPOB OTBETCTBEHHOTO, T'PakIaHCKOTO
rapMOHMYECKMX KOJIEOAaHHMAX B  KOJIeOaTeIbHOM HOBCACHN, IIPOABJICHHA YCIIOBEKOITIOONS n
KOHTYPE. T00pOCepACYHOCTH, Yepe3 Mo100p COOTBETCTBYIOITUX TEKCTOB
42 | BeIHYKJIEHHbIE  DJIEKTPOMArHUTHBIE  KOJEOaHHS. 1 JUISL YTEHH, 311849 1T PEIICHHS, MPOOIEMHBIX CHTyaluh s

IlepemMEeHHBIN TOK.

00CYXKIeHUsI B KJ1acce;




43 | PesucTtop B 1ienu nepeMeHHOro Toka. [lefcTByromuye 1
3HAYEHMSI CHJIbI TOKA U HAMPSKEHUSL.

44 | Tpancdopmatop. 1

45 | DIeKTpOMarHuTHbHIC BOJHBI. 1

46 | [IpuHIMTIBEI PaIUOCBS3U U TeseBuaeHUs. [lonroToBKa K 1
KOHTpoJIbHOU padote Ne 3 mo temam «Mexannyeckue
KoJeOaHusi W BOJIHB,  «OJEKTPOMarHUTHBIC
KOJIeOAHMs ¥ BOJIHBI.

47 | KoutposbHas padota Ne 3 nmo temam «MexaHnnueckue 1
KoJeOaHusi W BOJHB,  «OJEKTPOMarHUTHBIC
KOJICOAHMS ¥ BOJIHBI.

48 | 3aK0HBI TeOMEeTPUYECKOH ONTHKH 5

49 | Amanmuz um pabota HaA OMMOKAMH KOHTPOJIBHOU 1
paboThI Ne3. 3akoH IPSIMOJTUHEIHOTO
pacmpocTpaHEHHs CBeTa. 3aKOH OTPAXKCHHSI CBETA.

50 | 3akoH mpeaoMIICHHUs CBETA. 1

51 | JIunazel. ®opmysa TOHKOM JTUH3HI. 1

52 | IloctpoeHue n300pakeHnu B TOHKUX JIMH3aX. 1

53 | I'ma3 kak ONTHYECKasl CHCTEMA. 1

54 | BosiHoBasi onTHKA 4

55 | U3mepenue ckopoctH cBeta. Jlucnepcus cBeTa. 1

56 | Mpunmun  Troiirenca.  MuaTepdepennmss  BOJH. 1
Wnrtepdepenius ceera. Judpaxius cBera.

57 | Uuctpyktaxx mo Tb. Jlabopatophas pabGota No 7 1
«MccnenmoBanue  sBIeHWA — WHTEpPEpeHIMH |
mudpakiuu  cBeray. lloaroroBka K KOHTPOJILHOM
pabdore Ne 4 mo Temam «3aKOHBI T€OMETPUUYECKOU
ONTHUKNY», « BOJTHOBas OITHKA.

58 | KontponpHass pabora Ne 4 1o Temam «3aKOHBI 1
T€OMETPUUYECKON ONTHKNY, «BOIHOBas ONTHKAY.

59 | Dy1eMeHTBI TeOPUH OTHOCUTEIbHOCTH 2

» TPHUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX POpPM pabOTHI C
00yYaroUMMUCS: HHTEIUICKTYalIbHBIX UTP, CTUMYIHPYIOIIUX
MIO3HABATEIIbHYIO MOTHBAIUIO oOyyJaroumxcs;
TUAAKTUYECKOrO Tearpa, TN MOJTYYEHHbIE Ha YPOKE 3HaHUS
OOBITPBIBAIOTCS B TEATPAJIBHBIX TOCTAHOBKAX;

» JIUCKYCCHIA, KOTOPBIE JAOT 00YJIAFOIIUMCS BO3MOXKHOCTb
OpUOOpPECTH OMBIT BEACHHUS KOHCTPYKTHBHOTO JHMAaJOra;
rpynmnoBoil pa®oThl WM paboOThl B Mapax, KOTOpBIE ydar
oOydaromuxcsi KOMaHAHON paboTe M B3aMMOJICHCTBHIO C
IPYTUMH 00y4arOIUMUCS;

» BKJIIOYEHHE B YPOK MWIPOBBIX MPOIELyp, KOTOpPHIE

[moMoraroT I1moAACPKATb  MOTHBAIIHUIO 06yanOHlHXCH K
IMOJTYUYCHHIO 3HaHHﬁ, HaJTaXHUBaHHUIO ITIO3UTUBHBIX
MCXKINYHOCTHBIX OTHOLIICHUU B KJIacce, InomMoraroT

YCTaHOBJICHUIO JOOpOKeNaTeIbHOM aTMocdepsl BO Bpems
ypoxa;

» OpraHu3arus medcTBa MOTHBHUPOBAHHBIX u
APYAUPOBAHHBIX OOYYAIONIMXCS HAJX WX HEYCIEeBAIOIUMU
OJTHOKJTACCHUKAMH, Jaroliero OOydYalomuMcs COLUAIbHO
3HAYUMBIN OTIBIT COTPYAHUYECTBA M B3aUMHOMW TTOMOIIIH;

» VHUIIMAPOBAHWE W TIOJMJEPKKA HCCIIECIOBATEIHCKON
NEATEILHOCTH OOYYaIOIUXCSd B paMKax pealu3aiudl HUMHU
WHIVUBUIYAIbHBIX W TPYIIOBBIX  HMCCIIEIOBATEIHCKUX
IIPOEKTOB, YTO J1aCT 00YUaAIOIIUMCS BO3MOXKHOCTh MIPUOOPECTH
HAaBBIK  CAMOCTOSITEJIBHOTO  DEIICHUS  TEOPETUUYECKOM
npoOJeMbl, HaBBIK  TEHEPUPOBaHUS U ODOPMIICHHS
COOCTBEHHBIX HJIEH, HABBIK YBAXUTEIHHOTO OTHOIICHUS K
qy>)KUM ~ unaesMm, odopmiieHHbIM B paboTax — JIpyrux
uccienoBareyield, HaBBIK IyOJWYHOTO BBICTYIUICHHUS TIEpET
ayTUTOPHEH, apryMEHTUPOBAHKS U OTCTaUBAHUS CBOCH TOUKH
3peHusl.




60 | AHaiim3 u pabota HaA OIMMOKAMH KOHTPOJIBHOM 1
pabotbl Ne 4. 3aKkoHBI ANEKTPOJUHAMUKHA U MPUHIUTT
OTHOCUTENBHOCTH. [locTynaTel cnenuanbHOW Teopuu
OTHOCHUTEJIbHOCTH.
61 | Macca, UMIyJabC M PHEPTUs B CHCLHMATILHOW TEOpUU 1
OTHOCHUTEIIbHOCTH
62 Pazoen 6 «Keanmosasa pusuxa. Acmpogpuzuxa» 18 uaca
63 | KBantoBasi ¢pusuka. CTpoenue atoma. S » YCTaHOBJICHHE JOBEPUTEIBHBIX OTHOIICHUNA MEXKIY
64 | PaBHOBECHOE TEIJIIOBOE U3IIyUYCHHE. 1 neJarorudeckuM  pabOTHUKOM U ero  O0ydaroIuMHCH,
65 | 3akons! poTorddeKTa. 1 CHOCOOCTBYIOLUX MIO3UTUBHOMY BOCIIPUSTHIO 00YyYarOIIUMUCS
66 | Jlanenne cBeta. KopmycKyJIsspHO-BOJHOBOM Ty asTi3M. 1 TpeOOBaHMH M Npoch0  IeNarormyeckoro  pabOTHUKA,
67 | [InanetapHas MOJEIIb ATOMA. 1 OPUBJICYCHUIO MX BHUMaHHUS K OOCYyXJZaeMOHM Ha ypoke
68 | IToctynaTter bopa. Monens atoma Bogopoaa mo bopy. 1 HH(pOpMaLHHL, AKTHUBU3allM1 nx O3HABATEIbHOM
69 | du3uka aTOMHOIO siApa. DjIeMeHTAPHbIEC YACTHIIbI. 9 ACATCIBHOCTH,
70 | MeToap! peructpanuu 3apsKeHHbIX YaCTHIL. 1 » HOOyXJeHHE O0ydaloIuXCs COOMOAaTh HA  ypOKe
71 | EcrectBenHas pajmoakTHBHOCTS. 1 OOIIETPUHATBIE HOPMBI TOBEICHUS, MNpaBHia OOIIECHUS CO
72 | PagmoaxrusHbie NpeBpaeHus. 3aK0OH 1 CTapIIMMH (eJarorudecKuMu pabOTHUKAMH) U CBEPCTHUKAMU
DaMOAKTHBHOTO pacraaa. M30Torb. (oOyyaromumucs), TMPUHLIMUIBI y4eOHOW AUCHUIIMHBI U
73 | UcKyCCTBEHHOE — IIPEBpALICHHE  aTOMHBIX  SJEp. 1 CaMOOpraHH3alii,;
TTPOTOHHO-HEHTPOHHAS MOJIETh ATOMHOTO SPA » TIpUBJICYCHHE BHUMAHUS 06yqa}oumz<c;1 K LIEHHOCTHOMY
74 | SinepHble cUIbl. DHEPTHUs CBSI3U aTOMHBIX SIZIEP. 1 aclCKTy M3yHacMbIX Ha ypOKaX ABICHUN, OpraHM3allid nxX
75 | Llenubic suepHbIe peakii. SLacpHbiil peakTop. 1 paboThl C MOJMy4aeMOli Ha ypOKE COLHMANLHO 3HAYMMOH
76 | buonoruyeckoe NEeNCTBUE pPaaOaKTUBHBIX 1 naQopMamel -  MHALIMMpOBAaHHE €€ obCyxaeHu,
nanyuennit, WMucrpyktax mo TB. JlaGopatopHas BBICKa3bIBaHUS 06yLIaIOLIJ;HMI/ICH CBOETO MHEHUS IO €€ MOBOY,
pabota Ne 8  «M3mepeHue  eCTECTBEHHOIO BBIPA0OTKH CBOCTO K HCM OTHOIICHUA,
PAHAIHOHHOTO hOHAY. » IHUCKYCCHUM, KOTOPBIE TaI0T 00yUYaOIUMCS BO3MOKHOCTh
77 | DnemeHTapHbIE YaCTHULBI. @yHIaMEHTAJIbHbIE 1 mpHoOp CCTH  OLIBIT - BCAICHMA ~ KOHCTPYKTHBHOTO —Jiajiord,
B3auMoercTBus. [ToAroToBKa K KOHTPOJIBHOU paboTe TPYNNOBOH paboThl Min vp aboTel B mapax, KOTOP ble yHar
Ne 5 110 Teme «KBaHTOBas (hH3MKa. 00yJarommxcsi KOMaHJIHOM padoTe W B3aUMOJICUCTBUIO C
78 | KoutponpHas pabora Ne 5 mo Tteme «KBantoBas 1 ApYTHMH 00yHaIOMUMHCH;

buzukay.




79 | DaemMeHTHI acCTPOPU3NKH. 4

80 | AHayim3 u pabora HaA OIMMOKAMH KOHTPOJBHOM 1
paboThl Ne 5. ConHeunas cuctema. ConHIle. 3Be3 bl

81 | Hama I'anaktuka. [IpocTpaHcTBEHHO — BpEeMEHHBIE 1
MacimTabbl HaOmogaemoi Beenennoii. [Toarotoska k
UTOTOBOM KOHTPOJLHOU padoTe.

82 | UtoroBas KOHTpoOJIbHAs padoTa. 1

83 | AHaym3 u paboTa HaJ OmMMUOKAMHU HUTOTOBOM 1

KOHTpOJIbHOM paboThl. [IpencraBneHus 00 BOJIOMUN
Bcenennon

» BKIIOYEHHE B YPOK WIPOBBIX TMPOIEIYp, KOTOpHIC

[nmoMoraroT 1oAACPKaTb MOTHBALIUIO 06yqa}0nmxca K
IMOJIYUCHHTO 3HaHI/II>’I, HaJIaXHUBaHHUIO ITIO3UTHUBHBIX
MCXKINMYHOCTHBIX OTHOIIICHUI B KJIaccCe, IIoOMOrarOT

YCTaHOBJICHHIO J00pOKeNaTeIbHOH aTMoc(epbl BO BpeMs
ypOKa.




