[Mpunoxenne k OOIT COO (o6HoBNeHHBIE DI'OC COO)
MKOY «dnrenesckas COILL»

MNognucaHo
MyHuymnanbHO LPOBOI
€ Ka3eHHoe NoANUCbIO:
o6Lweobpazoat Myrnunnansroe
Ka3eHHoe
€nbHOE ob6ueobpa3oBatesnbH

yypexageHme oe yupexaeHne

«HreneBckas «AHreneBcKas
cpeaHsasn

Cpe€AHAA ob6ueobpa3oBaTesnbH

06LL1e0bpa3oBarT as wkona»

efbHas WKonay HAarta:2024.09.10
14:30:27 +08'00'

Paboune nporpamMmbl y4eOHBIX TPEIMETOB U KYPCOB, MPEAYCMOTPEHHBIX OCHOBHOM
o0pa3oBaTenbHOI mporpamMmoit cpeaHero oobmero oopazosanus (GI'OC COO)

[IpeameTHas obmactb
«EcTecTBeHHOHAYYHBIE PEIMETHI»

No Hassanue paboueii npoepammul Cmp.
1 | Pabouas npoecpamma yuebnozo npeomema « PHU3UKA» ona 10-11 knaccos




MyHunumnaipHOe Ka3eHHOE 00I1e00pa3oBaTeIbHOE YUPEKICHHE
«SIHreneBckas cpeaHsisa 001meo0opa3oBaTeIbHAS IITKOIAY

YTBepxkaeHO
1I»
20231, Ne 145
£~ Pacpaniit Audrr <
®y (‘ F
PABOYAJ ITPOITPAMMA
1o (pusnke
st 10-11 ximaccoB
YPOBEHb: CpeHee 0011ee 00pa3oBaHue
CPOK peanu3ali IporpaMMBbl: 2 roja
CocraBui:

YUUTENb (QUUKH
[Hlenenesckunt Bacunuii EBrennesnu
MKOY «Arrenesckas COILly

0. Jlarennb

2023



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «®dusnka» Ha YPOBHE CPEIHETO OOLIEro 0O0pa3oBaHHS
(0a30BBIi  ypOBEHB) JOJDKHO  OOECHCUUTh  JIOCTHIKCHHE  CICIYIOIIUX  JINYHOCTHBIX,
MCTAIIPECAMCTHBIX U IMMPECAMCTHBIX O6pa3OBaTeJIBHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yNbTaThl OCBOEHHs ydeOHOro mpeamera «Du3nKa» JOIKHBI OTPaXXaTh
TOTOBHOCTb M CIOCOOHOCTH OOYYaroIIUXCsl PyKOBOJACTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEH
NO3UIMEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpUEHTAlMil, IO3UTUBHBIX BHYTPEHHUX
yOeXJACHHUI, COOTBETCTBYIOUIMX TPAJAUIMOHHBIM LIEHHOCTSIM  POCCHIICKOTO  0OIIecTBa,
paclIupeHHre KU3HEHHOI'O OIbITa U OIbITA AESITEIBHOCTH B IIPOLIECCE PEATU3ALUN OCHOBHBIX
HaIlpaBJICHUN BOCIIUTATEIbHOM IEATEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpaskIaHCKOro BOCIIUTAHMA:

e CQOPMHUPOBAHHOCTh TPAXAAHCKOW TO3UIMH OO0ydarolierocs Kak akTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUIICKOTO 00IIECTBA;

e IPUHATUE TPATUIUOHHBIX OOIIEYETIOBEYECKIX T'YMAHUCTUYECKUX U JAEMOKPATHUECKUX
IICHHOCTEIA;

* TOTOBHOCTH BECTH COBMECTHYIO JIEATEIHHOCTh B MHTEpECaX I'Pa)kIaHCKOro OOIIecTBa,
y4acTBOBAaTh B CAMOYIIPABIICHUH B 00pa30BaTEILHOM OpPraHU3aInu;

e YMEHHE B3aUMOJEHCTBOBATh C COLMAJIbHBIMHU HHCTUTYTaMH B COOTBETCTBHUU C MX
(GYHKUMSIME ¥ HA3HAYEHUEM;

® TOTOBHOCTbh K TYMaHUTAPHON U BOJIOHTEPCKOM AESATEIbHOCTH;

2) NIaTPHOTHYECKOTO BOCTIUTAHUS:

* c(hOpMUPOBAHHOCTH POCCUIICKON TpaskJaHCKON UICHTUYHOCTH, TATPHOTH3MA;

¢ [ICHHOCTHOE OTHOLIEHHE K IOCYIapCTBEHHBIM CHMBOJAM, JTOCTHKEHUSM POCCUUCKHUX
yu€HBIX B 007aCTH (QU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSI:

* c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STHUECKOTO TIOBEICHHUS;

® CIIOCOOHOCThH OLICHUBATh CUTyalluIO u IIpUHUMATh OCO3HAaHHBIC peuicHusd,
OPHUEHTHUPYSCh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCIIE B JEATEIBHOCTU
Y4€HOT0;

* OCO3HaHHUE JIMYHOTO BKJIA/1a B IOCTPOCHHE YCTOMYMBOI0O Oy IyIIEero;

4)3cTeTHYeCKOr0 BOCIIMTAHUSA:
© OCTETUYECKOE OTHOIIEHHE K MHUpPY, BKJIIOYas OCTETHKY HAy4yHOIrO TBOPYECTBA,
npucyiero Gpu3sn4eckoi HayKe;

5) TpynoBoro BocnuTaHus:

e HHTEPEC K pa3MIHBIM cepaM MNpoPecCHOHATBHON JIEATEIBHOCTH, B TOM YHCIIE
CBS3aHHBIM C (U3MKOW W TEXHHWKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymieit
po(eccru M peaTn30BbIBATE COOCTBEHHBIC KU3HECHHBIC TUTAHEI;

¢ TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U CaMO0OOpa30BaHHUIO B 00acTu (pU3MKK Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JIOrH4eCKOro BOCIIUTAHUS:

e chOpPMHUPOBAHHOCTh HKOJOTHYECKON KYJIBTYPhI, OCO3HAHWE TJIOOATBLHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

¢ IUIAHWPOBAHNUE U OCYLIECTBICHUE JEHCTBUN B OKPYKAIOIIEH Cpelle Ha OCHOBE 3HAHHUS
LeJIeld YCTOMYMBOIO Pa3BUTHUS YEJIOBEYECTBA;

e PaCIIMPEHUE OMbITAa JEATEIBHOCTH HKOJOTUYECKONM HANpPaBJICHHOCTH HAa OCHOBE
UMEIONTUXCS 3HAHUN TI0 (pru3mKe;



7) HIEeHHOCTH HAYYHOT'0 TIO3HAHUS

* c(OPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (PU3UYECKON HAYKH;

* OCO3HAHUE IICHHOCTH HAy4YHOHW [ESATEIbHOCTH, TOTOBHOCTh B IMPOIECCE H3YYCHHS
(U3UKN OCYIIECTBIATH MPOCKTHYIO M MCCIIEOBATEILCKYIO IESATEIbHOCTh WHAWBUIYAIBHO U B
rpymme.

METANPEMETHBIE PE3YJIbTATbBI
1. [lo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE yUeOHbIe JeilcTBUS

1.1. Ba3oBble JIorHYecKHE JeHCTBUA:

e CAMOCTOSITETILHO (POPMYJIMPOBATh U AKTYaIM3UPOBATh MPOOIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

e OTIPEICISTH IEJIH IeATeILHOCTH, 3a7aBaTh MapaMeTPhl U KPUTECPUU UX TOCTHHKCHUS;

¢ BBISIBIIATh 3aKOHOMEPHOCTH W TPOTHUBOPEUYHS B PACCMATPUBACMBIX (DU3HUUCCKHX
SIBJICHUAX

e pa3pabarbiBaTh IUIAH pEMICHUS TPoOJeMbl ¢ y4ETOM aHaIM3a HMEIOIIMXCS
MaTepuaIbHBIX U HEMaTEepUAIbHBIX PECYpPCOB;

® BHOCUTh KOPPEKTHUBHI B JCSATEIHHOCTH, OIIEHUBATH COOTBETCTBUE PE3YJbTATOB IIEISM,
OIICHUBATh PUCKH ITOCJICICTBUI JICSITCIBHOCTH;

® KOOPJIMHUPOBATh M BBHINOJHATh PabOTy B YCIOBUSX PEATLHOIO, BUPTYAJIbHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

 pa3BUBATh KPEATUBHOE MBIIIJICHUE TP PEUICHUH )KU3HEHHBIX MPOOJIEM.

1.2. Ba3oBbIe HCCIeI0BATEILCKHE TCHCTBUA.

e BJIAJICTh HAYYHOW TEPMHHOJOTHEH, KIIFOUEBBIMH TIOHATUSIMU U METOJaMU (DPU3UICCKON
HAYKU;

e BJIAJICTh HABBIKAMH y4eOHO-UCCIICIOBATEILCKON U TPOSKTHOM JEITeTLHOCTH B 00JIACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOJOB PEeIIeHHs 3aa4
(U3HYECKOTO COACpKAHUS, MPUMEHEHHIO Pa3IMIHBIX METOJ/I0B TTO3HAHWS;

e BIIAJIETh BUAAMHU JCSITEILHOCTH IO MOJYYCHHUIO HOBOTO 3HAHHS, €r0 MHTEPIIPETAlNH,
peoOpa3oBaHNI0O M TPUMEHEHUIO B PA3IMYHBIX YYCOHBIX CHUTYallUsSX, B TOM YHCIE MPH
CO3aHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

¢ BBISIBIIATh MTPUYMHHO-CJICJICTBEHHBIC CBSI3W W aKTyaJlM3UPOBATh 3a/1ady, BBIJIBHTaTh
TUNOTe3y €€ pelleHHs, HaXOAUTh apryMEHTHhI ISl JOKa3aTelbCTBAa CBOMX YTBEPIKICHUH,
3a/1aBaTh MapaMeTPbl U KPUTCPUU PEIICHHUS,

e AHANTM3UPOBATh TMOJYYCHHBIE B XOJAE peIIeHHs 3aJaud pe3yNbTaThl, KPUTHUYECKH
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHUSX;

e CTaBUTH U (OPMYIHUPOBATH COOCTBEHHBIEC 3a/1a4ll B 00pa30BaTENbHON JAESITEIHLHOCTH, B
TOM YHUCJIC TIPH U3yICHUH (DU3UKH;

e J1aBaTh OIICHKY HOBBIM CUTYaIlUsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

e YMETh TIEPEHOCHUTD 3HAHUS 110 (PU3UKE B MIPAKTHICCKYIO 00J1aCTh KU3HEIEATCIILHOCTH,

* YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MMPEIMETHBIX 00JIacTel;

e BBIJIBUTATh HOBBIC UJICH, ITPEIIaraTh OPUTHHAILHBIC TTOIXO0JIbI H PEIICHUS;

e CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIIUE allbTEPHATUBHBIE PEIICHHUS.

1.3. Pa6oTa ¢ undopmamueii:

e BIIAJICTh HABBIKAMHU TMOJNIy4eHUs WHPoOpMaK (U3HUYECKOTO COJICpIKAaHUSA U3
HUCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSATEIHHO OCYIIECTBIISITh TIONCK, aHATN3, CUCTEMATH3AIHIO 1
MHTEPIIPETANIO HHPOPMALINK Pa3IMYHBIX BUIOB U (hOPM MPE/ICTABICHHUS,

e OI[EHUBATH JIOCTOBEPHOCTH MH()OPMAIINH;

® ICII0JIb30BAaTh CpCACTBA I/IH(I)OpMaI_[I/IOHHBIX U KOMMYHHKAIITMOHHBIX TEXHOJIOTUI B
pEIICHHH KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPTraHU3AIMOHHBIX 33aad C COOJIIOJICHHEM



TpeOOBaHUI SPrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PecypcocOepekeH s, TPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON 0€30TIaCHOCTH;

® CO37aBaTh TEKCThl (PM3MUECKOTO COACPKAaHUS B pa3IMYHBIX (opmarax C y4ETOM
HasHaYeHUs HMHGOPMALMM W LEJIEBOW AayJAWTOPHH, BBIOMpas ONTUMAIBHYIO (QOopMy
NPECTaBICHUS U BU3yaIH3alllu.

1.4. KoMmMyHMKATHBHbIE YHHBepPcaJbHbIe YueOHbIe JeHCTBHS:

e OCYIIECTBIISITH OOIIEHNE Ha YPOKax (PU3UKH U BO BHEYPOUHOU JIEATEIHHOCTH;

e pacno3HaBaTh MNPEANOCHUIKH KOH(DIUKTHBIX CUTYallui U CMATYATh KOH(MIUKTHI,

e pa3BEPHYTO U JIOTUYHO HM3JIaraTh CBOIO TOUYKY 3PEHHS C HCIIOJIb30BAHUEM SI3bIKOBBIX
CPEJCTB;

e IOHUMATh M UCIIOJIb30BATh MIPEUMYIIIECTBA KOMAaHTHOW U WHJAUBUIYALHON paObOTHI;

¢ BBIOUPATh TEMAaTUKY M METOJbl COBMECTHBIX JCUCTBUN C yU4ETOM OOIIHUX MHTEPECOB U
BO3MOXKHOCTEM Ka)KJI0T0 4J€Ha KOJUIEKTHBA,

e IPUHUMATh LEIH COBMECTHOM NEATEIbHOCTH, OpPraHU30BbIBATH U KOOPAMHUPOBATH
JIEUCTBUA 10 €€ INOCTUKEHHIO: COCTABIIATh IUIAH JEUCTBUM, PACOPENCISTH POJIU C YYETOM
MHEHUH Y4aCTHUKOB, 00CY>KIaTh pe3yJbTaThl COBMECTHOU pabOTHI;

e OLICHMBATh KAaueCTBO CBOETO BKJIAJa W KaXKJIOTO Yy4YaCTHHKA KOMAaHAbl B OOIIMIA
pe3yNbTaT Mo pa3padOTaHHBIM KPUTEPHSIM;

e IIpeIIaraTh HOBBIE MPOEKTHI, OIICHUBATh UJIEU C MO3UIMKU HOBU3HBI, OPUTUHAIILHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

® OCYIICCTBIISITh TO3UTUBHOE CTPATETHYECKOE TOBEACHHE B PA3JIMYHBIX CHUTYyalHsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATUBHBIM.

2. PeryasiTuBHbI€ YHUBepPcaJbHbIEe YUueOHbIe JeiCTBUS

1.1. Camoopranu3anmusi:

* CaMOCTOSATEIBHO OCYILIECTBIIATH MMO3HABATEIBHYIO JESATEIHHOCTh B 00JacTH (pU3HKH M
ACTPOHOMUH, BBISIBISITH IPOOJIEMBI, CTaBUTh U ()OPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;

® CAMOCTOSITETILHO COCTABJIATH IIJIaH PEIICHHS PAacUETHBIX M KaueCTBEHHBIX 3ajlay, TUTaH
BBITIOJTHEHHS] TMPAKTUYeCKol paboThl € Y4ETOM HUMEIOLIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTECHMI;

e 1aBaTh OLICHKY HOBBIM CUTYalUsIM;

e pacIIUPATh PaMKH YI€OHOTO MpeAMETa HAa OCHOBE JTUYHBIX MIPEANOYTCHH;

e JIeJlaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTD 3a
pelieHue;

e OI[EHUBATh MPUOOPETEHHBIN OIBIT;

e ClIOCOOCTBOBaTh (OPMHPOBAHUIO M TIPOSBICHHUIO JSPYIULIMH B 00JacTH (PHU3UKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD.

1.2. CaMOKOHTPOJIb, SMOIMOHAIbHbII HHTE/IEKT:

e 1aBaTh OLICHKY HOBBIM CUTYalllsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBAThH
COOTBETCTBUE PE3YNBTATOB LEISAM;

* BJIQIETh HABBIKAMU T[103HABATEIbHONH peQEeKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JIEMCTBUM U MBICIUTENBHBIX IPOLECCOB, X PE3YIBTATOB U OCHOBAHUN;

* HCIIOJIB30BaTh MPUEMBI pe(IEKCHHU ISl OLIEHKU CUTYalluH, BEIOOpA BEPHOTO PELICHHUS;

* YMETh OLIEHUBAaTh PUCKU U CBOEBPEMEHHO MPUHUMATh PEHIEHUS 10 UX CHUKEHUIO;

e [IPUHUMATh MOTUBBI MU apTyMEHTHI IPYTUX [IPU aHAJIU3€ PE3YyIbTaTOB JEATEIBHOCTH;

e IPUHUMATH ce0s1, TOHMMAasi CBOM HEJJOCTATKU U JOCTOUHCTBA;

e [IPUHUMATh MOTUBBI M apTyMEHTHI IPYTUX NIPU aHATIU3€ PE3YIbTATOB AEATEIbHOCTH;

e IPU3HABATH CBOE MPABO U NMPABO IPYIMX Ha OLUIMOKH.

B npomuecce nocTHKeHUs! TUYHOCTHBIX PE3yIbTaTOB OCBOEHUS NMPOrpaMMBbI MO (PHU3UKE
UL YpOBHS cpemHero oOmero oOpa3oBaHusS y OOy4YalOIIMXCS  COBEPIICHCTBYETCS
OMOLMOHAJIBHBINA UHTEJUIEKT, IPEAIIOIaraiuil ¢cGopMIUpPOBAHHOCTD.



* CAaMOCO3HAHMS, BKIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE SMOLMOHAIBHOE
COCTOSIHWE, BHJETh HaINpaBICHUS pPa3BUTHS COOCTBEHHOW JMOIMOHAIBLHON cdephl, OBITh
yYBEpEeHHBIM B ce0e;

e CaMOPETYJIUPOBAHMs,  BKIIOYAKOIIETO  CAMOKOHTPOJb,  yMEHHE  NPUHHUMATh
OTBETCTBEHHOCTb 32 CBOE TIIOBEICHUE, CIIOCOOHOCTh aJaNTHPOBATHCS K HMOIMOHAIBHBIM
U3MEHEHHSIM U MPOSBISITh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

e BHYTPEHHEW MOTHBAIMH, BKJIIOYAIOUICH CTPEMIICHHE K JIOCTHM)KEHHUIO IIeNId U yCIeXy,
ONTUMU3M, HHUIIMATUBHOCTh, YMCHHUE JICHCTBOBATH UCXO/IS1 M3 CBOUX BO3MOXHOCTEIH;

e DMIIAaTUH, BKJIIO‘IaIOH_[eﬁ CIIOCOOHOCTH MOHHMAThH SMOIHNOHAJIBHOC COCTOSAHUEC APYTHUX,
YYUTBIBATh €T0 NIPU OCYIIECTBICHHH OOIICHHUS, CIIOCOOHOCTh K COUYYBCTBHUIO M COTIEPEIKUBAHUIO;

e COIMAJIBHBIX HAaBBbIKOB, BKIOYarOIIUX CHOCOGHOCTB BBICTpanBaTb OTHOLICHHUA C
JIPYTUMH JFOBMH, 3800THUTHCS, TIPOSIBJIAT HHTEPEC M Pa3peiaTh KOH(IUKTHL.

HNPEAMETHBIE PE3YJIbTATbBI

K koniy o6ydenus B 10 kiacce rnpeIMeTHbIE pe3ybTaThl Ha 0A30BOM YpPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y 00OYUAIOIIMXCS YMEHU:

e IEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (PU3MKH B (POPMUPOBAHUU COBPEMEHHOM
HAay4YHOM KAapTUHBI MHPA, B PA3BUTUH COBPEMEHHOM TEXHUKH M TEXHOJIOTHH, B IIPAKTUYECKOH
JESATEIIBHOCTH JIIOJEH;

° YUNTHIBATh TPAHUIIBI MPUMEHEHUS HM3YYEHHBIX (U3NYECKUX MOJeINeil: MarepuaabHas
TOYKa, MHEepLHalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPAOE TENO, WACAIbHBIM ra3, MOJENIH
CTPOEHMS Ta30B, )KMJKOCTEH M TBEPABIX TE€JN, TOUCUHBIH DJIEKTPUUYECKHUM 3aps] HpU peLIeHUU
bu3nyeckux 3anay;

e pacrio3HaBaTh (U3NYECKHE SBICHHS (TPOLECCH) U OOBSICHATH MX HA OCHOBE 3aKOHOB
MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEPHOE M PpAaBHOYCKOPEHHOE NpPSIMOJIMHENHOE ABUKEHHE, CBOOOJHOE MaJeHHE Tel,
JBIDKEHUE 110 OKPYXHOCTH, HWHEpLUs, B3auMojaeicTBue Tei, anddysus, OpoyHOBCKoe
JBUKEHHUE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJ, U3MEHEHUE 00bEMa Tesl IMpHU HarpeBaHUU
(oXJaKJeHUHN ), TEIJIOBOE paBHOBECHE, UCIIAPEHHE, KOHJCHCAIM, TUIaBJIeHHe, KpUCTaJUIU3allus,
KHUIIEHUE, BJIAKHOCTh BO3JlyXa, MOBBIINICHNWE JAaBJICHUS ra3a IpU €ro HarpeBaHUU B 3aKPHITOM
CcoCyZe, CBA3b MEXKIYy IapaMeTpaMH COCTOSIHMsI raza B HM30IpPOLECCAX, DJIEKTpU3aLus Tell,
B3aUMO/ICVICTBUE 3apsI0B;

* ONMCHIBaTh MEXaHUYECKOE JBMKEHHUE, UCIOJb3Ys (PU3NUECKUe BEJIMYMHBL: KOOPAUHATA,
yTh, NEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, Ccuja, UMITYJIbC Teja, KHHETHYecKas
SHEprus, NOTEHIMalbHAs HSHEpPrus, MexaHudeckas padoTa, MeXaHHUYeCKass MOULIHOCTb;, MpHU
ONMCAHWU TPABUIBHO TPAKTOBaTh (PU3MUECKUM CMBICA HUCHOJB3YEMBIX BEJIUYMH, HX
0003HAUEHMsI U €JMHULIBI, HAXOJUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUYHHY
C IPYTUMU BEJIUYUHAMU;

¢ OIIMCBHIBATh W3YYEHHBIE TEIUIOBBIE CBOICTBA TE€J1 U TEIUIOBBIE SBJIECHMS, HCIOJIb3YS
¢usnyeckue BEIMYMHBI: JaBlIEHUWE Ta3a, TemIepaTypa, CpeAHssi KUHETHYecKas JHEeprus
XAO0TUYECKOT0 JIBUJKEHUS MOJIEKYJ, CPEJHEKBaApaTU4YHAas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHSSI dHEprus, padora rasza, Kod(p(UIMEHT IO0JIE3HOTO JEHCTBUS TEIIOBOTO
JIBUTATENIS; IPU ONMCAHUM MTPABUIIBHO TPAKTOBATh (DU3HMUECKUI CMBICI HCIIOJIb3YEMbIX BEJIHUHUH,
uX O0O0O3HAYEHWS U EIUHMIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOIIUE JAaHHYIO (QU3NYECKYIO
BEJIMUMHY C APYTUMHU BEITUYUHAM;

e OIMCHIBATh W3YYECHHBIE JIEKTPUUECKHUE CBOICTBA BEIECTBA M JIEKTPUUECKUE SBICHUS
(TIporiecchl), UCTONb3Ys (PU3NUECKUE BETMUMHBL: AJIEKTPUUECKUI 3apsij, dJIEKTpUUYECKOoe IOJIe,
HANpsDKEHHOCTh  TIOJIS,, MOTEHILMal, pPAa3HOCTh IOTEHIHAJIOB; MPU ONUCAHUM IPABHIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT MCIOJIB3YEMbIX BEIMYUH, UX OO0O03HAUEHUS M EIMHUIIBL
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTHMHU BEIMYMHAMY;

* AHAM3HUPOBATH (PU3MYECKHE MPOLECCH U SBICHHS, UCIONb3YsI (PU3NUECKUE 3aKOHBI U
MPUHIMIIBL: 3aKOH BcemupHoOro Ttsrotenws, |, |1 u Il 3akonsr HproToHa, 3akoH coxpaHeHUs



MEXaHUYECKON DHEPruM, 3aKOH COXPAHEHUs UMILYJIbCA, IPUHLUII CYIIEPIIO3ULUN CUII, IIPUHLIUIL
paBHOIIPABUS MHEPLUAIBHBIX CUCTEM OTCYETA, MOJICKYJIIPHO-KMHETUYECKYIO TEOPHIO CTPOCHUS
BEILECTBA, T'a30BbIC 3aKOHBI, CBA3b CPEIHEH KHHETMYECKOW DHEPIUM TEILUIOBOTO JABUKEHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMIlepaTypoi, NEepBbIil 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
JNIEKTPUUECKOrO 3apsijia, 3akoH KyloHa, mpu 3TOM pa3iuyarh CIOBECHYIO (DOPMYJIUPOBKY
3aKOHa, €ro MaTeMaTH4eCcKoe BBIPAKEHHUE U YCIIOBUS (IpaHUIIbI, 00JacTH) IPUMEHUMOCTH;

* OOBSACHATH OCHOBHBIC NPUHIMIBI JEHCTBUA MallWH, NPHOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3iuyarh ycJIOBUs UX O€3011aCHOIO MCII0JIb30BAaHUS B IOBCEHEBHOM JKU3HU;

* BBITIOJHSATD SKCIIEPUMEHTHI 10 HCCIEAOBAHUIO (DU3WYECKUX SIBICHUH W TPOIECCOB C
UCMOJIb30BAaHUEM HPAMBIX M KOCBEHHBIX HW3MEpPEHUH, @pu 3ToM  (GOpPMYIHPOBATH
npoGiemy/3agady ¥ THUIOTE3y Y4eOHOro OKCIEPUMEHTa, coOupaThb YCTAHOBKY U3
IPEI0KEHHOT0 000PYA0BaHUs, IPOBOIUTH ONBIT U (POPMYIUPOBATH BBIBOABI;

® OCYIIECTBJIATH MpPSIMBIE M KOCBEHHBbIE W3MEPEHUS (U3NYECKUX BEIUYMH, TMPU ITOM
BbIOMpPATh ONTHUMAJbHBIM CIIOCOO H3MEPEHUs M HUCIOJb30BATh HM3BECTHBIE METOAbI OLEHKH
IIOTPELIHOCTEN H3MEPEHU;

® HCCIIEZIOBAaTh 3aBUCUMOCTH MEXAYy (U3MYECKMMU BEIMYMHAMU C HCIHOJIb30BAHUEM
OpSIMBIX M3MEPEHMH, MPU 3TOM KOHCTPYHPOBaTh YCTAHOBKY, (UKCHPOBATh PpE3YJIbTaThl
HOJYYeHHOM 3aBUCUMOCTU (PU3MYECKUX BEJIWYMH B BHJIE TaONMIl U IpadUKOB, J1€J1aTh BBIBOJbI
10 pe3yJIbTaTaM MCCIIECIOBAHNUS;

e cOOMIOATh MpaBUja OE30MaCHOrO TpyAa NPH HNPOBEIEHUHM HCCIENIOBaHMNA B paMKax
y4eOHOrO SKCHEPHMEHTa, Yy4eOHO-MCCIENOBAaTEIbCKOM U  IMPOEKTHOW JESTEIbHOCTH C
UCIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOro 000pYyAOBaHUS;

e pemiaTh pacyéTHbIC 33Jaud C SBHO 3a/JaHHON (PU3MYECKON MOJENbI0, HCIOJIb3YS
(du3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4M BIOUPATh (PU3HUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (OPMYIBI, HEOOXOAMMBIC IS €€ pEelIeHHS,
HPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUYEeCKOi BEIMUHHBI,

e pelIaTh Ka4e€CTBEHHBIC 3a/1a4M: BBICTPAUBATH JIOTHYECKH HEMPOTUBOPEUYMBYIO LETIOYKY
paccyXIeHU ¢ OOpOi Ha U3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBICHHUS;

* IICTIONIb30BaTh MPU PEHIEHUH YYeOHBIX 3a7ad COBpEMEHHbIE WH(OpMallMOHHbIE
TEXHOJIOTUHM [UI TIOMCKA, CTPYKTYPUPOBAaHHUS, MHTEPIPETALMH W TPEACTaBICHUS y4eOHOH U
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHON W3 pa3IMYHbIX HCTOYHUKOB, KPUTUYECKU
aHaAJTM3UPOBATh MOJTy4yaeMyro HH(OpMAIHIO;

e IPUBOANTDH MPUMEPHI BKJIaJIa POCCUNCKUX U 3apyOexHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSCHEHHE MIPOLIECCOB OKPYKAIOIIEro MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

* IICTIOJIb30BaTh TEOPETHUECKHWE 3HAHUS 10 (U3MKE B IOBCEIHEBHOM JKU3HU IS
oOecrieyeHns 6€30MaCHOCTH MPHU 00paIleHUH C MPHUOOpaMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXPaHEHMsI 3/I0POBbsI U COOJIIOZICHNSI HOPM KOJIOTUYECKOT0 IIOBE/ICHUS B OKPYXKAIOLIEH cpelie;

e paboTaTh B TpYNIE C BBHIMOJIHEHUEM pPA3IMYHBIX COLUMAIBHBIX POJICH, IMIaHUPOBAThH
paboTy Tpynmbl, pallMOHAIBHO pacCHpenesTh O0S3aHHOCTH W IUIAHUPOBATh JEATEIbHOCTh B
HECTaHJAPTHBIX CUTYalMsIX, aJ€KBaTHO OLEHMUBATH BKJIAJ Ka)KIOTIO M3 YYaCTHUKOB I'PYIIIBI B
pellIeHne paccMaTpuBaeMOil IPOOIIEMBI.

K koniy o0ydenus B 11 kiacce npeIMeTHbIe pe3yabTaThl Ha 0A30BOM YPOBHE JOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

e IEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (PU3UKH B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KApTHUHBI MHUPA, B PA3BUTHH COBPEMEHHON TEXHUKH M TE€XHOJIOTHM, B IMPAKTUYECKON
NeSITebHOCTH JII0/IeH, LIEJIOCTHOCTD U €IMHCTBO (PM3UYECKON KapTUHBI MUPA;

® YUUTHIBATh T'PAHULIBI MPUMEHEHMS] H3YYEHHBIX (PU3NYECKUX MOJIENe: TOYEHHbII
JJNIEKTPUYECKUN 3apsl, Jyd CBETa, TOYCYHBIM MCTOYHUK CBETa, sEpHAs MOJECIb AaToMa,
HYKJIOHHAsl MOZIEJIb ATOMHOTO sI/Ipa IIPU PELICHUN (PU3NUECKUX 3aa4;

e pacrio3HaBaTh (U3MUYECKUE SBICHHS (TPOLECCH) U OOBSACHATH MX HA OCHOBE 3aKOHOB
JIEKTPOJUHAMUKN U KBAaHTOBOW (PU3MKH: 3JIEKTpUYECKas NMPOBOAMMOCTb, TEIIOBOE, CBETOBOE,
XUMUYECKOE, MArHUTHOE JEWCTBUS TOKA, B3aUMOJACHCTBUE MAarHUTOB, 3JIEKTPOMAarHUTHAas



WHAYKIHS, JCWCTBHE MArHUTHOTO TIOJIA Ha MPOBOAHHK C TOKOM U JBWXKYIIUICS 3aps,
AIEKTPOMArHUTHbIE KOJIEOaHUS M BOJIHBI, MPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKEHUE,
npenomiieHue, WHTepdepeHnus, audpakiuus ¢ TMONSIpU3ANUS CBETa, JTUCIEPCUs CBETa,
dotoanexkrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHre, BOSHUKHOBEHUE JIMHEWHYATOTO
CIIEKTpa aToMa BOJOPO/Ia, €CTECTBEHHAsI U MICKYCCTBEHHAS PAIMOAKTUBHOCTD;

e OIMCHIBATh M3YYECHHBIE CBOMCTBA BEIECTBA (3JIEKTPUUECKHUE, MATHUTHBIC, ONTUYECKHE,
AIIEKTPUYECKYIO MPOBOAMMOCTD PA3NIUYHBIX CPEI) U JJICKTPOMATHUTHBIC SBIICHUS (IIPOLIECCHI),
UCHONB3YS (U3NYECKUE BEIMYUHBL: DJICKTPUYECKUN 3apsij, CHiIa TOKa, SJIEKTPHUUECKOe
HANPSDKEHUE, SJIEKTPUYECKOE COMTPOTUBIICHUE, PA3HOCTH MOTEHIINAIOB, JIEKTPOIBIIKYIIAS CHIIA,
paboTta Toka, MHAYKLHS MarHUTHOro mojs, cuia Awmmepa, cuia JlopeHla, MHIYKTUBHOCTb
KATYIIKKM, YHEPTUsl JIEKTPUYECKOTO0 W MArHUTHOTO TMOJICH, TEPUOJa W YacToTa KoieOaHui B
KoJ1e0aTeIbHOM KOHTYpE, 3apsj U cujia TOKa B MPOIECCe TapPMOHUYECKUX AIEKTPOMArHUTHBIX
KoneOaHui, (POKyCHOE pACCTOSHHWE W ONTHYECKAas CHUJia JIMH3bI, NP OMUCAHUM MPABWILHO
TPaKTOBAaTh (PUIUYECKUI CMBICI HCIIOJNB3yeMbIX BEIWYHH, HUX OOO3HAUYEHUS U EIUHUIIB,
YKa3bIBaTh ()OPMYIIBI, CBSI3BIBAIOIINEC JAHHYIO (DU3UYECKYIO BEJIMYNHY C IPYTHMH BETUYHHAMU;

¢ ONIMCBHIBATh M3YYCHHBIC KBAHTOBBIC SIBIICHUS W MPOLECCHI, HCIOIB3YS (PUINUECKUE
BEJIMYMHBI: CKOPOCTh AJICKTPOMATrHUTHBIX BOJIH, JUTMHA BOJHBI M YacTOTa CBETA, DHEPTUS U
uMIyasCc (OTOHA, MEpPHOJ] TOJypacmajia, SHEPrus CBSI3U AaTOMHBIX SJ€p, MPU ONHUCAHUU
MPAaBWJIBHO TPAKTOBATh (U3MUYECKUN CMBICT HCIOIB3YEMbIX BEIUYHMH, WX OOO3HAUCHUS U
€MHUIIBI, YKa3bIBaTh (OPMYJIbI, CBS3bIBAIOIINE JaHHYIO (U3HUECKYIO BEIMYUHY C IPYTHUMHU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKON BEITMYUHEI;

* AHATTU3UPOBATh (PU3UYECKUE MPOLIECCHl M SBICHUS, UCHONB3YS (PU3NUECKHE 3aKOHBI U
OPUHIMIEI: 3akoH OMa, 3aKOHBI TOCIEAOBATEIBPHOIO M IMAPALICIBHOTO COCIUHEHUS
MPOBOAHMKOB, 3akoH JDkoyns—JleHna, 3akoH JJEKTPOMAarHUTHOM HMHAYKIUH, 3aKOH
MPSIMOJIMHEHHOTO PaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI TPETIOMIICHUS
cBeTa, ypaBHeHHEe OWHImTeHHa 111 ¢GoTodddexTa, 3aKOH COXPAHEHUs SHEPruu, 3aKOH
COXPAHCHHSI HMITYJIbCA, 3aKOH COXPAHCHHs DSJICKTPHUSCKOTO 3apsiia, 3aKOH COXpPaHCHHS
MacCcOBOTO 4HCIa, MOCTyJaThl bopa, 3aKOH pagMOaKTUBHOTO pacmajia, MpuU ATOM pa3iuyaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MAaTeMaTHYCCKOE BBIPAKCHHE WM YCIOBHS (TPaHUIIBI,
00JacTv) MPUMEHUMOCTH;

e OIIPEICIIATH HAIIPABJIICHUE BEKTOPA MHAYKIIMA MAarHUTHOTO TOJISI IPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiisl JlopeHna;

e CTPOUTH U ONHCHIBATh U300paKEHUE, CO3aBAEMOE IIJIOCKUM 3€pKajioM, TOHKOM JIMH301;

e BBIMIOJIHATH JKCIIEPUMEHTHI 10 HCCIIEIOBAaHUIO (PU3NYECKHUX SIBICHUN U IMPOILIECCOB C
UCTIOJIb30BAaHUEM TPSMBIX W KOCBEHHBIX HW3MEpPEHHWH: mpu 3TOM  (HopMynHpoBaTh
npobiieMy/3ajayy W TUNOTE3y Y4YeOHOTO OKCIEPHUMEHTa, COOMpaTh YCTaHOBKY W3
MPETIOKEHHOTO 000PYAOBAHHUS, TPOBOJAMUTD OTBIT M OPMYITUPOBATEH BHIBOIBI,

® OCYIIECTBIISITh TPSIMBIE U KOCBEHHBIE HM3MEpPEHHUs (PU3MYECKHX BEIUYHH, MPH ITOM
BBIOMpaTh ONTUMAIBHBIH CIIOCO0 W3MEPEHUS WM HCIIOJBb30BaTh W3BECTHBIE METOIBI OIICHKH
MOIPEIIHOCTEN U3MEPEHUN;

e FICCIIC/IOBATh 3aBUCUMOCTH (DU3WYCCKUX BEIMYMH C HCIHOJB30BAaHUEM IPSIMBIX
W3MEpPEHUIl: TIPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHpPOBATh PE3yJIbTaThl MOITYYCHHOUN
3aBHCHUMOCTH (DH3UYECKMX BEIMYWH B BHJAE TaONWI W TpaduKOB, JelaTh BBIBOJBI IO
pe3ynbTaTaM HCCIeI0BaHuUs;

e COOJTIOJIaTh TMpaBuiIa OE30MACHOTO TPyJa MPH TPOBEJACHWHM HCCIICOBAHWA B paMKax
y4eOHOTO0 9IKCIEPUMEHTa, Y4eOHO-UCCIENOBATENILCKOM M TMPOEKTHOW JESTENbHOCTH C
WCIIOJTb30BaHUEM U3MEPHUTEIBHBIX YCTPOHCTB M JTAOOPATOPHOTO 000PYIOBAHUS;

e pemath pacuy€THBIE 3aJaud C SBHO 3a/IaHHON (DU3MYECKON MOJENbl0, HUCIOIb3Ys
(du3nyecKre 3aKOHBI M TIPUHIIAIIBI, HA OCHOBE aHAJIN3a YCJIOBHSI 33JIa4H BEIOMPATh (PU3NUICCKYIO
MOJIeJIb, BBIACHATh (PU3NYCCKUE BEIMYMHBI W (QOPMYIbI, HEOOXOIUMbIE s e€ peleHus,
MIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyU€HHOTO 3HAaUeHUS (PU3NUECKON BEIHMYNHBI,



e pelllaTh KaueCTBEHHBIC 3a/1aUd: BBICTPAUBATH JIOTUUECKH HEMPOTUBOPEUUBYIO IIEMIOUKY
paccyXJIeHU ¢ OMOpoi Ha U3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHMUS;

* UCIIONB30BaTh NPU PpEIICHUH YUYEOHBIX 3a7a4 COBPEMEHHbIE WH(POPMAIMOHHBIE
TEXHOJIOTHH JUIsl TOMCKA, CTPYKTYPUPOBAHUS, WUHTEPHpPETAlMH U MPEJCTaBICHUS y4eOHOU U
HAyYHO-TIOMYJISIPHON HWH(OpPMAINK, IOJYYCHHONH W3 Pa3MYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATH MOJIyYaeMyro HH(OPMALINIO;

¢ OOBSICHSITh TPHUHLHUIIBI JCUCTBUS MAIlIMH, NPUOOPOB M TEXHUYECKUX YCTPOKCTB,
pa3ianyaTh yCIOBHs UX 0€30MaCHOrO MCIIOIb30BAHUS B IOBCEAHEBHON KU3HU;

e PUBOANTD MPUMEPHI BKJIAJIa POCCUUCKUX U 3apYOCIKHBIX YUEHBIX-(DU3UKOB B PA3BUTHE
HayKH, B 00bSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

* HCIIONIB30BaTh TEOPETHUYECKHE 3HAHHWS N0 (PU3MKEe B MOBCEJHEBHOH JKU3HM JUIS
oOecrnieueHrs 6€30MacHOCTH MpU O0paIlleHUuH ¢ MPUOOPAMH U TEXHUYECKUMU YCTPOHCTBAMU, AJIs
COXpPaHEHHS 3]I0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cperie;

e paboTaTh B TPYIIE C BHIMOJHEHUEM PA3IUYHBIX COIUAIBHBIX POJEH, MIaHUPOBATh
paboTy TrpyHIbl, palMOHAIBHO paclpeAesaTh OOS3aHHOCTH M IUIAHUPOBATh JEATEIbHOCTH B
HECTAaHJAPTHBIX CUTYalMSX, aJl€KBaTHO OLIEHUBATh BKJIAJ KaXKJOTO U3 YYACTHUKOB IPYIIIBI B
pelIeHne paccMaTpUBAaEMON ITPOOIIEMBI.

COJAEPKAHUE YYEBHOI'O ITPEJMETA B 10 KJIACCE
Pa3neu 1. ®dusuka U MeTOIbI HAYYHOI'O NIO3HAHUS

®duznka — Hayka o npupoje. HayuHnele MeTonbl MO3HAHUS OKpyxaroumero mupa. Poib
HKCIIEPUMEHTA U TEOPHH B MPOIECCE TTO3HAHUS MPUPOJIbI. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue Gpu3ndYecKux sBJICHUN U mporeccoB. Hayunbie runoressl. Ousznueckue
3aKOHBI ¥ TEOPUU. | paHHIIBI IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUSI.

Ponp u mecto ¢usuku B QOpMHUPOBAHUU COBPEMEHHOH HAy4HOW KapTHUHBI MHpa, B
MPAKTUYECKOU IS TETbHOCTH JIIOIEH.

Jlemoncmpayuu:

AHanorosblie ¥ U(GPOBBIE U3MEPHUTEIbHBIC TPUOOPHI, KOMITBIOTEPHBIC JTATYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBUKeHHE. OTHOCHUTEIBHOCTh MEXAaHWYECKOro ABMkeHus. Cucrema
otcuéra. Tpaekropus.

[lepemenienue, ckopocTh (CpeaHsii CKOPOCTh, MTHOBEHHas CKOPOCTb) U YCKOpPEHHUE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMH HA OCHU CHCTeMbl koopAuHaT. Clo)KeHHe TepeMEIIeHU 1
CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABUkeHUe. [ paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, MYyTH U NEPEMEIICHHS] MaTEpUAIbHON TOUKH OT BPEMEHH.

CBoOoaHoe majeHne. Y cKopeHrue CBOOOHOTO TTaICHHS.

KpuBonuueilinoe paBuxkeHue. J[BUKEHHE MaTEpHAIbHOM TOYKHM MO OKPYXHOCTH C
MIOCTOSIHHOW IO MOJYJI0 CKOPOCTBIO. YTJIOBas CKOPOCTh, JUHEHHas CKopocTh. llepnon u
yacTora obpaienus. LleHTpocTpeMuTenbHOEe YCKOpPEHHUE.

Texaudeckue yCTpOWCTBA M MPAKTHYECKOE TMPUMEHEHHE: CIHIOMETP, JBIKCHHE
CHaps/I0B, LICTIHbIE U PEMEHHBIE MepeIauH.

Jlemoncmpayuu:

e Mojienb cucTeMbl OTCUETA, MILTIOCTPALIMS KHHEMATUYECKUX XAPAKTEPUCTUK JBUKECHUSI.

o [IpeoOpa3oBaHue IBUKEHUH C UCIIOJI30BAHUEM ITPOCTHIX MEXAHU3MOB.

e [lafgenue Ten B BO3AyXe U B pa3peKeHHOM MMPOCTPAHCTRE.

e HaOmronenue qBuKeHMs Teaa, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

e II3MepeHne ycKopeHus: CBOOOTHOTO TMaIeHUSI.

e HanpaBiieHre CKOpOCTH IIPU IBMKEHHUH 110 OKPY’KHOCTH.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabom:



1. M3ydyeHne HEpaBHOMEPHOI'O ABM)KEHHUS C LIENBIO ONIPEIEIEHUS] MTHOBEHHOM CKOPOCTH.

2. UccnenoBaHne  COOTHOLICHHMS  MEXAYy IYTAMH, [POMJECHHBIMA TEJIOM  3a
IIOCJIEI0BATENIbHBIE PABHBIE IPOMEKYTKHM BpPEMEHU IPHU PABHOYCKOPEHHOM JBM)XEHHUU C
HayaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

3. M3ydeHue NBUKEHHUs IIAPUKA B BI3KOU JKUJIKOCTH.

4. V3y4yeHue IBUXKEHHS Tea, OPOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

[Ipunmun otHocuTenbHOCcTH [amuies. IlepBeiii 3axkoH Hprorona. HMHepuuaibHbIE
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunmun cynepno3unuu cuid. Btopoilt 3akoH Hprorona mis
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HproTOHA J1711 MarepralibHbIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuna tspkectd. [lepBas kocMHuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buabl Tpenus (moxosi, ckojbkeHus, kaueHus). Cuna tpenusa. Cyxoe TpeHue.
Cuna TpeHUs CKOJIBKEHHUS U cuia TpeHus nokos. Koaddurment tpenus. Cuia conpoTUBICHUS
P JABUKEHUH TeJla B dKUJKOCTH WM rase.

[ToctynarenbHoe U BpalmaTreabHOE JBUKEHHE a0COIOTHO TBEPAOIO Tea.

MoOMEHT cuiibl OTHOCHUTENIbHO Ocu BpaimieHus. Ilnedo cuibl. YcinoBusi paBHOBecHs
TBEPAOIO TeEIA.

TexHuueckue ycTpOCTBA W MPAKTHUUECKOE IPUMEHEHHE: MOJUIMIHUKH, JIBUKECHUE
MCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu:

o SIBNEHUE HHEPLIUY.

e CpaBHEHHE MacC B3aUMOJCHCTBYIOLIUX TEJl.

e Bropoii 3akoH HeroToHa.

e lI3mepenue cuil.

o Cl10KeHHe CUl.

¢ 3aBUCHMOCTb CHJIBI YIIPYTOCTH OT JIehopMaInu.

e HeBecomocTs. Bec Tena npu yCKOpeHHOM MOABEME U MMAICHUU.

e CpaBHEHHE CUJT TPEHUS TIOKOSI, KAUEHUS U CKOJIBKECHHUS.

e YcnoBus paBHOBecHs TBEpAOro Tena. Buibl paBHOBeCHs.

Yuenuueckuii sxcnepumenm, 1abopamopuvle pabomai:

1. W3ydeHue ABM>KEHUS OpycKa IO HaKJIOHHON IJIOCKOCTH.

2. HUccnenoBaHue 3aBUCUMOCTHU CUJT YIPYTOCTH, BO3HUKAIOIINX B IPYKUHE U PE3UHOBOM
obpasiie, oT ux nedopmaruu.

3. HccnenoBaHue yclioBU paBHOBECHS TBEPIOTO Tejla, UMEIOLIETO OCh BPAILICHHUS.

Tema 3. 3aKonvl COXpaneHusn 6 MexanuKe

NMnynbc maTepuanbHON TOUKH (Tea), CUCTEMBI MaTEPUAIIBHBIX TOYEK. MIMIysbC cuibl n
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAHEHMS UMITyJIbca. PeakTUBHOE IBUKEHUE.

Pabota cuibl. MOITHOCTD CHITBI.

Kunernueckast sHeprusi MarepraibHOil Touku. Teopema 00 M3MEHEHUU KHUHETHYECKON
DHEPIUH.

[lorenunansHas oHeprus. IloTeHuuanbHas dHeprus ynpyro jaeGopMHUpOBaHHON
npyxuHsbl. [loTeHnManbpHas sHeprus Teaa BOIU3HM MOBEPXHOCTH 3EMIIH.

[loTenunanpHble U HE MOTEHIMANIbHBIE CHIIbI. CBA3b paOOTHl HE MOTEHIUAIBHBIX CUII C
W3MEHEHNEM MEXaHNYECKON SHEPTUU CUCTEMBI TEJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHMS.

TexHn4eckue yCcTpoHCTBAa U IMPAKTUYECKOE NIPUMEHEHHE: BOAOMET, KONED, NPYKUHHBIN
IIUCTOJIET, BUKCHHUE PaAKeET.

Jlemoncmpayuu

¢ 3aKOH COXPAHEHUS UMITYJIbCA.



e PeakTuBHOE NBUKEHHUE.

e [Iepexoa moTeHIMAILHOM YHEPTUU B KHHETHYECKYIO M 00OpaTHO.

Vuenuueckuii sxcnepumenm, 1ab6opamopHule pabomol.

1. M3ydeHue abCONIOTHO HEYNPYroro yjaapa ¢ MOMOUIbIO IBYX OJWHAKOBBIX HUTSHBIX
MasiTHUKOB.

2. UccnenoBanue cBa3u pabOThl CUIIBI C U3MEHEHHEM MEXaHUYECKOW PHEpPruu Tela Ha
MIpUMEpPE PACTSHKEHUS PE3UHOBOTO JKI'yTa.

Pasznea 3. Mosekyasipaasi pu3MKa ¥ TEPMOAUHAMUKA

Tema 1. Ocno6bl MONEKYNAAPHO-KUHEMUUECKOU Meopul

OcHOBHbIE  TIOJIOKEHUS  MOJIEKYJISIPHO-KMHETUYECKOW TEOpUM U HUX  OIBITHOE
obocHoBanue. bpoyHoBckoe nBuxenue. dudysus. Xapakrep ABIKEHHS M B3aUMOICHCTBUS
YyacTUIl BellecTBa. Mojesin CTpOeHUsI Ta30B, )KUIKOCTEH U TBEPIBIX Tel U 0ObSICHEHHE CBOWCTB
BEILIECTBA HAa OCHOBE 3TUX Mojeneid. Macca u pasMmepbl moiiekyn. KosmmuectBo BemiecTsa.
[ToctosiHHas ABoraapo.

TennoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro raza. OCHOBHOE ypaBHEHHUE MOJEKYISAPHO-KUHETHUYECKOH TeopHuu
UJeabHOrO ra3za. AOCONIOTHAs TeMmIeparypa Kak Mepa CpeIHEeW KHHETUYECKOW JHEpruu
TEIUIOBOTO JBIKeHUs yactui rasza. Illkama temmeparyp KenbBuna. ['a3oBbie 3aKOHBI
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanerona. M3omporiecchl B UACAIbBHOM Ta3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe mpencTaBieHne U30IIPOLIECCOB: U30TepMa,
u30Xopa, n3odapa.

TexHuyeckue ycTpoNCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu:

e OmbIThI, /I0Ka3bIBAIOIINE JAUCKPETHOE CTPOEHHE BeIeCTBa, (oTorpaguu MoKy
OPraHUYECKUX COCTUHECHUM.

e OnbIThI 110 TUGGY3UH KUJIKOCTEN U ra3oB.

e Moiens OpOYHOBCKOTO JBMKEHUS.

e Mopens onsita lITepHa.

o OTBITHI, JOKA3bIBAIOIINE CYIIECTBOBAHNE MEKMOJICKYISIPHOTO B3aMMOICHCTBUSI.

e MoJiens, WILTIOCTPUPYIOIIasi IPUPOAY AaBICHUS T'a3a HA CTEHKU COCY/Ia.

e ONBITHI, WUTIOCTPUPYIOIINE YPABHEHHUE COCTOSIHUS UCATHHOTO Ta3a, U30MPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomat:

2. OmpeneneHre Macchl BO3/yXa B KJIACCHOM KOMHATe Ha OCHOBE M3MEpEHMH 00béMa
KOMHATBHI, IABJICHUS U TEMIEPATYpPbl BO3/1yXa B HEM.

3. HccnenoBanue 3aBUCUMOCTH MEXy TTapaMeTpaMH COCTOSTHUS pa3peKeHHOTOo rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoauHamMuueckass cucteMa. BHYTpEeHHSSI SHEPIrUs TEPMOJUHAMUYECKON CHUCTEMBI U
cnocoObl e€ u3meHenus. KoiauuecTBo TemaoTel U padoTa. BHyTpeHHss1 SHEprHsl OAHOATOMHOTO
WJIANBHOIO0 ra3a. Bupl Teronepenayu: TEIONPOBOIHOCTh, KOHBEKIUS, U3IIydCHHE. Y IeIbHAs
TEII0EMKOCTH BellecTBa. KoMyecTBO TEIUIOTHI IPU TEIUIONEpEIaye.

[lonsitTue 06 ammabatHom mpouecce. llepBbiit 3akoH TepMoauHaMuku. [Ipumenenue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akoH TepmoanHamMuki. HeobpaTuMOCTh IPOIIECCOB B MPUPO/IE.

TennoBbie MamuHbl. [IpuHIMIBI 1eHCTBUS TEMIOBbIX MaiuH. [IpeoOpa3oBanus sHeprun
B TerioBbIx MammnHax. Koadduunent nonesnoro aerictus TemnoBoi MamuHel. [ukn Kapro u
ero Ko3((UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEMbl TEIIO3HEPTETHKH.

TexHudeckue yCTpOWCTBA M IPAKTHYECKOE IPUMEHEHHE: JIBUraTelb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu:



e I3MeHeHNe BHYTPEHHEW PHEPIUu Teja MPH COBEPIICHUH pabOTHI: BBUIET MPOOKH U3
OyTBUIKM TIOJ JEHCTBHEM CXKAaTOTO BO3JyXa, HarpeBaHue 3¢upa B JIATYHHOU TpyOKe MyTEM
TpeHus (BUE0-I€MOHCTpAIus).

e I3MeHeHne BHYTpeHHEN 3HEepruy (TeMIeparypsl) Teja pH TeIuionepeiaye.

o OmbIT 0 aAMa0aTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHHBOM).

eMonenu mnapoBoil TypOWHBI, JBUTaTelsl BHYTPEHHEIO CrOpaHUs, PEAKTUBHOIO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomui.

1. V3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Acpezcamnuie cocmosanusn eeuyecmea. Dazoswvie nepexoonvl

[MapooOpa3zoBanue u KoHAcHcauusa. McmapeHune wu  KumneHwe. AOCONIOTHAs U
OTHOCHUTEIIbHAs BIKHOCTb BO31yXa. HachblmeHnHblil nmap. YaenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTH TEMIIEpPATyphl KUTICHUS OT AaBJICHUS.

Tépmoe temo. Kpucramimyeckue u amopdubie Tena. AHU30TPONUS CBOHCTB
kpuctamwioB. Kuakue kpuctamibl. CoBpeMeHHbIe MaTepuaiibl. [lnaBieHne W KpucTauIM3aIus.
Y nenvHas TermioTa miaaBineHus. Cydonumarusi.

YpaBHEHHE TEIIOBOTO OanaHca.

TexHuyeckue ycTpoiicTBa M MPAKTHUYECKOE MPUMEHEHUE: TUTPOMETP U ICUXPOMETP,
KJIOPUMETP, TEXHOJOTUU TIOJYYCHHS COBPEMEHHBIX MAaTe€puajoB, B TOM  YHCIE
HAHOMAaTePHAaJIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu:

o CBoiiCTBa HACBIIIEHHBIX ApPOB.

o Kunenue npy noHMXEHHOM JIaBJICHUU.

e CriocoObl U3MEpEeHHsI BIIAKHOCTH.

e HabrofieHre HarpeBaHus U TUIABIICHUS] KPUCTAJUIMYECKOTO BEIISCTRA.

o JleMOHCTpanusi KpUCTAILIOB.

Yuenuueckuii sxkcnepumenm, nabopamopnvie pabomai:

1. V3mepeHue OTHOCUTENbHOM BIaKHOCTH BO3yXa.

Paznen 4. DaekTpoauHaMunka

Tema 1. dnexkmpocmamuxa

OnexTpuzanus Teda. OJEKTpUYecKHil 3apsn. JlBa BHAa 3JIEKTPUUYECKHX 3apsi/ioB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKN. 3aKOH COXPAHEHHUS MIEKTPUYECKOTO 3aps/a.

BszaumopeiictBue 3apsinoB.  3akoH Kynona. TouedHbli  2JIEKTpUYECKUR — 3apsia.
Onekrpuueckoe nose. HanpsokéHHocTh anexTpuueckoro mnousd. [lpuHmun cyneprnozunun
AIIEKTPUYECKUX ToJIeH. JIMHNN HanpsyKEHHOCTHU 3JIEKTPUUECKOTO TOJIS.

PabGora cun anekrpocraruyeckoro mois. Ilorennuan. Pa3HoCcTh NOTEHIMAJIOB.
[TpOBOAHMKY M TUAJIEKTPUKHU B ANEKTPOCTATUYECKOM IoJie. J(uaaexTpuueckas MpoOHUIaeMOCTb.

OnektpoémkocTh. KoHzmeHcarop. DNeKTpOEMKOCTh IJIOCKOTO KOHJEHCATOpa. DHEprus
3aps’KEHHOI0 KOHJIEHCATopA.

TexHnuyeckue ycTpoilcTBa M IPAKTUYECKOE MPUMEHEHHUE: DJIEKTPOCKOIN, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKas 3allUTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB, KOHJIEHCATOP, KOMHPOBAIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Ilemoncmpayuu:

e YCTpONCTBO U IIPUHLIUII IEUCTBUS JJIEKTPOMETpA.

¢ B3aumoielicTBIE HA3JIEKTPU30BAaHHBIX TEN.

e DJIEKTPUYECKOE TT0JIE 3aPSIKEHHBIX TEI.

o [IpOBOJTHUKHU B 3IEKTPOCTATUYECKOM TI0JIE.

e DJIEKTPOCTAaTUYECKAS 3alIUTa.

o JINDNEKTPUKH B DJIEKTPOCTATHYECKOM IOJIE.

¢ 3aBUCUMOCTb JJIEKTPOEMKOCTH IIJIOCKOIO KOHJEHcaTopa OT IUIOIIAAW IIJIACTHH,
pPacCcTOSHUA MEXy HUIMH U AUDJICKTPUYECKON IPOHUIIAEMOCTH.



» DHeprus 3apsLKEHHOTO KOHJIGHCAaTopa.
Yuenuueckuii sxcnepumenm, 1abopamopuule pabomui:
1. M3MepeHue 31eKTpOEMKOCTH KOHIEHCATOpa.

Tema 2. [locmoannwiit 31exkmpuveckuii mok. Toxu 6 paznuunvix cpedax

DNEeKTPUYECKUM TOK. Y CIIOBUSI CYIIECTBOBAHUS AJIEKTPUUECKOT0 TOKa. MICTOUHHMKHM TOKa.
Cwiia Toka. [1oCTOSIHHBIN TOK.

Hanpsoxenue. 3akon Oma aJig y4acTka 1enu.

DnekTpruyeckoe CONPOTHUBIICHHUE. VY nenbHOE CONPOTHUBJICHUE BEIECTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMEIIAHHOE COSAMHEHUE TPOBOTHUKOB.

PaGora snekrpuyeckoro Toka. 3akoH J[xoyns—JIenna. MOmHOCTB 3JEKTPUUECKOTO TOKA.

DNEKTPOABUKYIAs CHJIa U BHYTPEHHEE COINPOTHBJICHUE MCTOYHMKA TOKa. 3akoH Oma
JUTS TIOJTHOM (3aMKHYTOH) 3iekTpruueckoi 1enu. KopoTkoe 3aMbIkaHue.

DONEeKTpOHHAsT MPOBOAUMOCTb TBEPABIX METAUIOB. 3aBUCUMOCTH COMPOTHBIICHUS
METaJIOB OT TeMneparypsl. CBEpXIPOBOAUMOCTb.

DNeKTpUYeCcKuil TOK B Bakyyme. CBOMCTBA AIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M MpPUMECHas MPOBOJUMOCTH IOJYIPOBOJIHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHUKOBEIE TPHOOPHI.

DNEeKTpUYECKU TOK B pacTBOpax M paciulaBax 3IIEKTPOIUTOB. DJIEKTPOJIUTUYECKAS
JUCCOITHAIUS. DIEKTPOJIU3.

Onektpuyeckuii TOK B Trazax. CaMOCTOATENbHBIH W HECAMOCTOSTENIbHBIA pa3ps.
Momnnus. [Tnazma.

TexHuueckue yCTpoMCTBAa M NPAKTUYECKOE MPUMEHEHHE: aMIEpPMETpP, BOJIBTMETD,
peocTaT, WCTOYHUKH TOKa, DJJIEKTPOHArpeBaTelIbHbIE NPUOOPHI, AJIEKTPOOCBETUTEILHBIE
npuOOpbl, TEPMOMETP CONPOTUBJICHUS, BAKYYMHBIA IHOJ, TEPMHUCTOPHI U (OTOPE3UCTOPHI,
MOJIYITPOBOTHUKOBBIN TNO/I, TAJIbBAHUKA.

Jlemoncmpayuu:

e lI3MepeHue cuibl TOKA U HAMPSDKEHUS.

¢ 3aBUCUMOCTb CONPOTHUBIIEHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOMIAAN
MOTNIEPEUHOT0 CEYCHUSI U MaTepHaa.

o CMelIaHHOE COEeIMHEHHE TPOBOAHUKOB.

e [Ipsimoe m3MepeHne MEKTPOABIKYIIEH criibl. KOpOTKOE 3aMbIKaHHE TAIbBAHUYECKOTO
3JIEMEHTA U OLIEHKAa BHYTPEHHETO COITPOTHUBIICHMUS.

¢ 3aBUCUMOCTH CONPOTHUBJICHUSI METAINIOB OT TEMIIEPATYPHI.

¢ [IpOBOIMMOCTB 3JIEKTPOIUTOB.

e IckpoBoOi1 pa3psi ¥ MPOBOIUMOCTD BO3/1yXa.

e OAHOCTOPOHHSISI MPOBOAUMOCTD IUOAA.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomai:

1. N3yueHue cMemIaHHOTO COEIMHEHUS PE3UCTOPOB.

2. V3aMepeHue OJIEKTPOJBIKYIIEH CHJIBI HWCTOYHMKA TOKAa W €ro BHYTPEHHETO
CONPOTHUBIICHUS.

3. HaGmronenue siexTposusa.

MexnpeamerHblie CBA3U

N3yuyenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 Kiacce ocCyliecTBISi€TCS C Y4ETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBSi3ed C KypcaMd MaTeMaTHKH, OHOJIOrMH, XUMHH,
reorpauu ¥ TEXHOJIOTHU.

Mescnpeomemuvie nowsamus, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAYYHOIO ITO3HAHMSL:
ABJICHUE, Hay4YHbIH (hakT, rumores3a, (Qu3uyeckas BeIUYMHA, 3aKOH, TEOpHs, HaOIIOAECHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHUe CHUCTEMbl yYpaBHEHUM, JMHEWHas (QyHKIusA, mapaboia,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CUHYC, KOCUHYC, TAHT€HC,



KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHUUYECKOE TOXKIECTBO, BEKTOPHl M HUX MPOEKIHH HAa OCHU
KOOPJIMHAT, CJI0KEHNE BEKTOPOB.

Buonoeusn: Mexannveckoe IBMKEHHE B JKUBOU mpupoae, 1uddysus, 0cMoC, TEII000MEH
JKUBBIX OPraHU3MOB (BH/IbI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE), SJICKTPUUECKHE SBIICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAs Macca, TEIUIOBbIE CBOWCTBA TBEPHABIX TEJ, KUJIKOCTEH M Tra30B, BJIEKTPHUYECKUE
CBOMCTBA METAJUIOB, 3JIEKTPOJIMTHYECKAs TUCCOLUALINS, TaJbBaHUKA.

Teoepaghus: BIaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texuonoeus: npeoOpa3zoBaHKe IBUKEHUN C UCIOJIb30BAHUEM MEXAHHU3MOB, YUET TPEHUS
B TEXHUKE, MOJIIMITHUKU, WCIIOJIH30BAHUE 3aKOHA COXPAHEHUs HMITYJIhCa B TEXHUKE (pakera,
BOJAOMET M JpYyrue), JBUTATEeIb BHYTPEHHErO CropaHus, IMapoBas TypOuHa, OBITOBOI
XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU MOJIYYeHHUS] COBPEMEHHBIX MaTepUaioB, B TOM YHUCIIE
HAaHOMATEepUAJIOB, M  HAHOTEXHOJOTHUH,  DJIEKTPOCTATUYECKas  3alluTa,  3a3eMJICHUE
JIEKTPOTIPUOOPOB, KCEPOKC, CTPYHHBIA MPUHTEP, DIICKTPOHATPEBATEIbHBIC MPUOOPHI,
3JIEKTPOOCBETUTEIbHBIC TIPUOOPHI, TAIbBAHUKA.



COAEP)XAHUE YYEBHOI'O ITPEJIMETA B 11 KJIACCE
Pasznea 4. JjekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpomMacHUMHAA UHOYKUUA

IloctosiHHBIE MarHuThl. B3auMOIENCTBUE IMOCTOSHHBIX MarHMTOB. MarmuTrHoe IoOJe.
Bekrop marauTHOM MHAYKIMH. [IpMHIMI Cyneprno3uiy MarHUTHBIX MTOJIeH. JINHUKM MarHuTHON
nHAyKIuK. KapTiHa TMHUM MarHUTHON MHAYKLUU IOJIS IIOCTOSIHHBIX MArHUTOB.

MarnuTtHo€e noje npoBoAHMKA ¢ TOKOM. KapThHa NMHUN MHAYKIIMM MarHUTHOTO IIOJIS
JUIMHHOTO IPSIMOrO NPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHHMKA, KAaTYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoOBOJHUKOB C TOKOM.

Cuna Amrnepa, €€ MOJyJib U HallpaBJICHUE.

Cuna JlopeHua, e€ Moaynab M HampaBieHHE. JIBH)KEHHME 3apsHKEHHOW 4YacTHULIBI B
OJIHOPOJJHOM MarHUTHOM nojie. Pabora cuisl Jlopenua.

SIBneHue DJIEKTPOMAarHUTHOM MHAYKIMH. [IOTOK BEKkTOpa MAarHUTHOM HWHIYKIHH.
ONEeKTpOABUKYLIAs CUJIa MHAYKLIUU. 3aKOH 3JIEKTPOMarHUTHON MHAykuuu dapanes.

BuxpeBoe snexTpuueckoe moje. DNEKTPOABIIKYILAs cujla HMHAYKLUUU B IPOBOJHUKE,
JBUKYLIEMCS IIOCTYIAaTENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

[IpaBuio JleHna.

NHayKTUBHOCTS. SIBIEHNE CAMOMHAYKLIMU. DIEKTPOABIKYIIAsl CUJIa CAMOUHAYKLIH.

OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM.

ONEKTPOMarHuTHOE MOJIE.

TexHuueckue ycTpoiicTBa M NPAKTUYECKOE IPUMEHEHHUE: IIOCTOSHHbIE MArHUTHI,
3JIEKTPOMAarHUTBhI, IEKTPOJABUIaTENb, YCKOPUTEIIN DIEMEHTAPHBIX YaCTHILI, UHAYKLIIHOHHAS I1€Yb.

Jlemoncmpayuu

e OnbIT Dpcrena.

o OTKJIOHEHHE 3JIEKTPOHHOTO MTy4YKa MAarHUTHBIM IIOJIEM.

e JIMHMYM MHIYKIMY MarHuTHOTO TOJIA.

¢ B3aumoelicTBue IByX NPOBOJIHUKOB C TOKOM.

e Cuna Amrepa.

o JlelictBue cwiibl JIOpeHIIa Ha MOHBI DJIEKTPOJIUTA.

e SIBneHME 21IEKTPOMArHUTHOM MHIYKIIUH.

e [IpaBuino Jlenna.

¢ 3aBUCUMOCTD  DJIEKTPOJIBMKYIIEH CHJIBI MHIYKIUM OT CKOPOCTH HM3MEHEHUS
MarHMTHOT'O TIOTOKA.

e S[BneHNE CaMOMHAYKIIUN.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

1. M3ydyeHne MarHUTHOTO MOJISI KaTYIIKU C TOKOM.

2. UccnenoBanue neiCTBUS OCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

3. HccnenoBaHue sIBIEHUS IEKTPOMarHUTHOM MHIYKIUH.

Paspnen 5. KosieGanus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUSA

KonebatenpHast cucrema. CB0OOOMHBIE MexaHWYecKHWe Kkoyebanusa. [apmoHmueckue
kosnebanus. Ilepmon, wuactota, amrumtyga U ¢asa konebanuil. IIpyXKUHHBI MasTHHK.
MatemaTuyeckuii MasTHUK. YpaBHEHHME TapMOHHUYeCKuX KoseOanuil. [IpeBpaiieHue sHepruu
IPY TAPMOHUYECKUX KOJIECOAHUSAX.

Konebatenpupiii koHTYp. CBOOOMHBIE SJIEKTPOMArHUTHBIE KOJEOAHHWS B HJCATHHOM
KoJIeOAaTeIbHOM KOHTYype. AHAJNOTUsl MEXJy MEXaHWYECKUMH M 3JIEKTPOMAarHUTHBIMU
konebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS! SHEPTUU B UACATBHOM KOJeOaTeIbHOM
KOHTYPE.

IIpencraBnenue o 3aryxaromux KonebaHUsX. BeIHYKI€HHbIE MEXaHUUECKUE KOJIeOaHNUs.
Pe3onanc. BeinyX€HHBIE 3JIEKTPOMAarHUTHbBIE KOJIEOaHMUS.



Ilepemennbiii Tok. CHHYCOUJANbHBIN IIEPEMEHHBIN TOK. MOIIHOCTD IEPEMEHHOIO TOKA.
AMIUIUTYAHOE U JEUCTBYIOIEE 3HAUEHHUE CUJIbI TOKA U HATIPSKEHUS.

Tpauchopmarop. [IpousBoacTBO, mepenada u MOTPEOICHHUE SICKTPUUECKON SHEPTHH.
OKOJIOTMYECKUE PHUCKM TIPU IPOU3BOACTBE 3JeKTpodHepruu. KynpTypa wucnosb3oBaHus
AJIIEKTPOIHEPTUH B TOBCEAHEBHOM KU3HHU.

TexHuueckue yCTpOICTBA M NPAKTUYECKOE NPUMEHEHHUE: JJIEKTPUUYECKUN 3BOHOK,
reHepaTop NepPeMEeHHOr0 TOKa, TMHUU AJIEKTpoIepeaay.

Jlemoncmpayuu

e llccnenoBanne  mapaMeTpoB  Koyie0aTeNbHON  CHCTeMbl  (MPYKUHHBIA WK
MaTeMaTUYECKUN MasTHUK).

o HabrofieHre 3aTyXarwmux KoJIeOaHHi.

e llccrienoBanne CBOWCTB BRIHYXIACHHBIX KOJICOAHMIA.

e HabGnronenne pe3onanca.

e CBOOOHBIE 2NIEKTPOMATrHUTHBIE KOJIEOaHUSI.

e OcrmuuiorpaMMbl — (3aBUCUMOCTH  CHJIBI TOKAa W HANpPsDKCHHS OT BPEMEHH) IS
3JIEKTPOMArHUTHBIX KOJeOaHui.

e Pe3oHaHC npu mocie0BaTeIbHOM COSTMHEHUH PE3UCTOPA, KaTYIIKH UHIYKTUBHOCTU U
KOH/JIEHCATOopa.

e Moiens JTMHUH 3JIEKTPONEpe1ayun.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

1. UccnenoBanue 3aBUCHUMOCTH IE€PUOJA MaJbIX KOJeOaHUHM Tpy3a HA HUTH OT JJIMHBI
HUTHU U Macchl rpysa.

2. UccnenoBanue MNEPEeMEHHOTO TOKa B LEMH U3 TOCIEIOBATEIBHO COCIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHumHbsle 60JIHbL

Mexanuuecknue  BOJIHBI,  ycioBus — pacnpocrpaHeHus.  llepmon.  Ckopocth
pacnpocTpaHeHusi M JUiMHa BosiHBL. [lomepeunble W mpojofibHBIE BOJIHBL. MHTepdepeHuus u
JU(pakLys MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkoCTh 3ByKka. BricoTa ToHa. TeMOp 3ByKa.

ONEKTPOMarHUTHHIE BOJHBI. Y CJIOBHS M3JIy4E€HHUs JIEKTPOMArHUTHBIX BOJH. B3aumuas
opueHrtanusi BekTOpoB E, B, V B anekTtpoMaruutHoi BosiHe. CBOWCTBAa 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXKCHHE, IMpeJIoMJIeHue, moispu3anus, audpakuusa, uHrepdepenuus. CKopocTh
AIIEKTPOMAarHUTHBIX BOJIH.

[IIkana 371€KTPOMarHUTHBIX BOJH. [IprMeHeHnEe 2JIEKTPOMarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpyHIMIIBI paguOCBsI3U U TeNEBUACHUA. Pagronokanus.

DNeKTpOMarHuTHOE 3arpsi3HEHNE OKPYKAroIIel Cpeibl.

TexHnuyeckue ycTpoilcTBa M MPAKTHUUYECKOE MPUMEHEHHE: MY3BIKAJIbHBIE MHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, paJuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu:

» O0pazoBaHue U pacCIpPOCTPAHEHUE MTOMEPEUHBIX U MTPOAOJIBHBIX BOJIH.

o Konebromieecs Teno Kak HICTOYHHK 3BYKa.

e Habmoienne oTpaskeHUst U MPEIOMIICHHS] MEXaHUYECKHUX BOJIH.

e HaOmronenue nateppepeHiinu 1 qudpakiuy MEXaHH4eCKUX BOJIH.

¢ 3ByKOBOI1 pe30HaHC.

e HaOnrofenne cBsI3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYIOM M YacTOTOU
KoJie0aHui.

e llccnenoBanrue CBOMCTB JJIEKTPOMArHUTHBIX BOJIH: OTpPaXK€HUE, MPEIOMIICHHE,
noJsipu3aus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuka



I'eomerpuueckas ontuka. IIpsMonMHENHOE pacIpoOCTpaHEHUE CBETa B OJHOPOIHOMN
cpene. JIyd cBera. ToueuHbIli HICTOYHUK CBETA.

Otpaxenue cBeTa. 3aKOHbI OTpaxkeHUs cBeTa. IlocTpoeHne n300pakeHUN B IIIOCKOM
3epKaie.

[Ipenomnenue cBera. 3aKOHBI TpEIOMICHHUS CBeTa. AOCOJIOTHBIH IOKa3aTelb
npenomienus. [lonHnoe BHyTpeHHee oTpaxeHue. lIpenenbHbIi yron MNOJHOTO BHYTPEHHETO
OTpaKEHHUS.

Hucnepcus ceera. CioxxHbINA cocTaB Oenoro ceera. L[Ber.

CoOuparonue M paccenBaroliye JHUH3bL. ToHKas auH3a. POKYCHOE pacCTOSHUE U
onTHYEeCKas cuiia TOHKON JMH3bL. [locTpoeHne n3o0paxeHuii B cOOMparomuX U PaccenBaIOIIUX
nuH3ax. PopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH T€OMETPUYECKOMN ONTHUKH.

BonnoBas onrtuka. HMHTepdepenuus cBera. KorepeHTHbIE WCTOYHHUKH. Y CIIOBUSA
HaAOII0/IEHUS MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT ABYX CUH(]A3ZHBIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpakus cBera. Judpakumonnas pemérka. YclioBue HAOMIOACHHUS TJIABHBIX
MaKCHUMYMOB IpH MaICHUU MOHOXPOMAaTHYECKOTO CBETa Ha JU(DPAKIMOHHYIO PEIETKY.

[lonsipuszanus ceera.

TexHuueckue yCTpoicTBa M MpPAaKTUYECKOE NPHUMEHEHHE: OYKH, Jymna, QoToarmapar,
MPOSKIIMOHHBIA ammapar, MHKPOCKOI, TEJIeCKOI, BOJIOKOHHAS ONTHKA, JU(pPaKIMOHHAS
peméTKa, MOIAPOU/I.

Jlemoncmpayuu.

o [IpssMosiHENiHOE pAcCIpOCTpaHEHUE, OTPAXKEHUE U IpesioMyieHHne cBera. OnTuyeckue
PpUOOPHI.

o [lonHOe BHYTpeHHee oTpakeHue. Moienb CBETOBO/A.

e MccnenoBanue cBOMCTB H300pakeHUH B JTMH3AX.

e Mojien MUKpPOCKOIIa, TEJIECKOIIA.

» HaGmonenne uatepdepeHIm ceeta.

e HaGmronenne nudpaxiuu ceera.

o HaGmonenue aucnepcuu cBera.

o [lony4yeHue criekTpa ¢ MOMOIIBIO TPU3MBI.

o [TosryueHue cekTpa ¢ MOMOIIBIO JUPPAKIUOHHON PEHIETKH.

e HaOmnrogenue nmossipu3aiuu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

1. M3mepeHue nokaszaresns NpeaoMIICHHUs CTEKIIA.

2. HccnenoBanue cBOMCTB N300paeHHM B TUH3AX.

3. HaGmronenue nucriepcuu cBeTa.

Pa3nes 6. OcHOBBI cleIHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH

I'paHnIBI MPUMEHMMOCTH KJIacCUYECKOW MexaHuKH. llocTymarsl criennanbHONW TEOpUHn
OTHOCHUTEJIBHOCTU: HMHBAapPUAHTHOCTb MOXYJS CKOPOCTH CB€Ta B BaKyyme, IPUHLUI
OTHOCHUTEJIBHOCTH DWHINTEHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTHU. 3aMEJIEHNE BPEMEHU U COKPALIEHUE JUIMHBI.

OHeprust ¥ UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13p Macchbl C SHEPTUEN U UMITYJIBCOM PEIATUBUCTCKOM YaCTHUIIbI. DHEPT U MTOKOSI.

Paszpen 7. KBanToBas pusuka

Tema 1. Dnemenmol KEAHM OGO ONMUKU

®oronsl. Popmyna I[lnanka cBs3u 3Heprun GoToHa € €ro YacTOTON. DHEPrusl U UMITYJIbC
¢doroHa.

OtkpeiTne u wuccienoBanue Goroddpdexkra. OmbiTel A. I'. CronetoBa. 3aKoHBI
doroaddekra. YpaBuenue DitHmreitna g porordpdexra. «KpacHas rpanuna» gorospdekra.

JlaBrenne cBera. OnwiTsl [1. H. JIeOenena.



XUMHUYECKOE ICMCTBHUE CBETA.

TexHuyeckue yCTpoiiCTBa M IMpaKkTUYECKOe MpHUMEHEHue: (HOTOIIEMEHT, (OTOAATUHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Jlemoncmpayuu:

e ®oTor(h(pexT Ha ycTaHOBKE C TUHKOBOM IJIACTHHOM.

e llccienoBanne 3akoHOB BHelIHEro (Gorodddekxra.

e CBeronuon.

e ConHeunas Oartapes.

Tema 2. Cmpoenue amoma

Mopenb atoma Tomcona. OnbiTel Pesepdopna mo paccesauto o -yactui. [lnanerapras
mozens atoMa. Iloctynarel bopa. Usnyuenue u nornomenue (GOTOHOB MPU MEPEXOJ]e aTroma ¢
OJIHOTO YpOBHSI SHepruuM Ha JApyro. Buzasl crnekTpoB. CrnekTp YpOBHEW B3HEpPruuM aroma
BOJIOpOAA.

Bonnosele cBoiicTBa yactuil. Bonnsl e bpoiins. KopmyckynspHO-BOIHOBOM Tyamu3M.

CrioHTaHHOE U BBIHYKJEHHOE U3ITyYCHHE.

TexHuyeckue YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHE: CIEKTPAJbHBII aHaIu3
(CTIeKTpOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu.

e Monens onbita Pesepdopaa.

e OnpezeneHue AIUHBI BOJIHEI Jla3epa.

e HaGmonenne nuHeHvaThIX CIEKTPOB H3TyUSHHS.

o Jlazep.

Vuenuueckuii s3xcnepumenm, 1a60pamopHvle pabomol:

1. HabmroneHue TMHEHYaTOro CeKTpa.

Tema 3. Amomnoe saopo

OKCIIEpUMEHTBI,  JOKa3bIBalOUIME  CIOXHOCTb  CTpoeHus  sapa.  OTKpsITHE
paaroakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHno cocraBa paaAuoakKTUBHOIO U3JIy4EHUS.
CgoiicTBa anb(a-, 6era-, raMmma-u3IydyeHus. BiusHue painoakTHBHOCTH HA KHUBBIE OPTaHU3MBI.

OTtkpbiTHE TIpOTOHA M HeWTpoHa. HyknonHas mozens snapa IeiizenOGepra—lBaHeHko.
3apsn sapa. MaccoBoe uuciio siapa. M30Tonsl.

Anbda-pacnaa. DNeKTpOHHBIA U MO3UTPOHHBIN Oera-pacnan. ['amma-usznydenue. 3akoH
pazMoaKTUBHOIO pacnaja.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JlepekT macchl sapa.

SnepHble peakuuu. JleieHUE U CUHTE3 SAEP.

SAnepuwiii peaktop. Tepmosaepubiii cunTe3. [IpoGneMbl W NEPCHEKTUBBI  SACPHOU
DHEPreTUKHU. DKOJIOTHUECKUE ACTIEKTHI ACPHON SHEPTETHKU.

OneMeHTapHble yacTUlbl. OTKPBITHE TO3UTPOHA.

MeToabl HaOIIOCHUS U PETUCTPALIUH SJIEMEHTApHBIX YacTHII.

OyHaamMeHTanbHble B3auMoeiicTBus. EqMHCTBO (pu3nueckoil KapTUHbBI MHUpa.

TexHuueckue ycTpoiicTBa M MpaKTUYECKOe MPUMEHEHHe: JO3UMeTp, kamepa BuibcoHa,
AJIEpPHBIN peakTop, aTOMHass 6oMOa.

Jlemoncmpayuu

o CY€TYNK MOHU3UPYIOITUX YACTHII.

Yuenuueckuii sxcnepumenm, 1a60pamopHnvie pabomol.:

2. HUccnenoBanue TpeKoB YacTHI] (11O TOTOBBIM GoTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH M ACTPOPU3UKHU

Otanbl  pa3BUTHS  acTpoHOMHUH. [IpukilamHOoE W MHPOBO33PEHYECKOE 3HAYCHHE
a4CTPOHOMHUH.

Bun 3Bé3nH0T0 HeOa. Co3Be3us, spKue 3BE3/IbI, TUIAHETHI, UX BUAUMOE JBHKEHUE.
CoHeuHas cucrema.



Connue. Conneynast akTUBHOCTh. Mcrounuk sHepruu ConHua U 3BE3A. 3BE3IBI, UX
OCHOBHBIE XapaKTEPUCTHKHU. Jlparpamma «CHEKTPAJIBbHBIA KJIacC — CBETUMOCTBY». 3BE3/bI
[JIABHOM MOCIEAO0BATEIbHOCTA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JJis 3BE3/ TJIABHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. CoOBpEMEHHBIE IPEACTABICHUS O
IIPOUCXOXAECHNUHU U 3BotoLnu CoslHLA U 3BE3]1. DTalbl )KU3HU 3BE3 L.

Muneunbii [lyte — nHama I'anaktuka. [lonoxxenue u nBwxenue ConHua B ['anmakTuke.
Tunel ranakTuk. PaguoranakTuku u kBasapsl. YEpHBIE IBIPHI B APAX FAIAKTHUK.

Bcenennas. Pacumpenue Bceenennoii. 3akon Xa06ma. Pasberanue ramaktuk. Teopwus
Bonbmioro B3peiBa. PennkroBoe nznyueHue.

MacmrabHas cTpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOiieMbl aCTPOHOMUH.

Vuenuueckue nabnrooenus

e Habmronenust HEBOOPYXKEHHBIM  TJIA30M € HCIIOJIB30BAHHEM  KOMITBIOTEPHBIX
NPUIOKEHUN JUIS OMNpeleieHHs] TOJOKEHUS HEOEeCHbIX OOBEKTOB Ha KOHKPETHYIO Jary:
OCHOBHBIE c03Be31usi CEBEPHOTO MOTYIIAPUS U IPKUE 3BE3IBI.

e HabGnronenus B teneckon Jlynsl, mnanet, Mieunoro Ilytu.

O0o0maroniee NoOBTOpPeHUE

Ponb ¢u3ukn M acTpOHOMHUM B SKOHOMHYECKOM, TEXHOJOTMUECKOW, COLUAIIbLHOW U
THYECKOH cdepax MesATeTbHOCTH YeNOBEeKa, poiib M MecTo (U3WKH M aCTPOHOMHH B
COBPEMEHHOM HayyHOW KapTHHE MHpa, pojib (QU3MUECKOH Teopun B (HOPMUPOBAHUU
npeCTaBIeHU 0 (PU3MYECKON KapTHHE MHUPA, MECTO (PM3UYECKOIM KapTHHBI MHUpa B 00LIEM psiLy
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX NIPEACTABICHUN O IPUPOJIE.

Me:xnpeamerHble CBSI3U

N3yuenune kypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocyuiecTBiseTcs ¢ Y4€TOM
COJIep)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMM MaTeMaTuKH, OHOJIOTMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnvie nowsmus, CBSI3aHHBIE C M3Y4EHHEM METOJOB HAYYHOIO ITO3HAHMSL:
SBJICHUE, Hay4HbIH (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAOIIOJIEHHE,
HKCIEPUMEHT, MOAETHPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHe CUCTEMbl YpaBHEHUI, TPUTOHOMETpUUECKUE (PYHKIMM: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO, BEKTOPHI M HX
NPOEKIMM Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJHBIE 3JIEMEHTApHBIX (DYHKIH,
NPU3HAKU OJ00MS TPEYTOJIbHUKOB, ONPEIEICHNE IIOMAIU INIOCKUX GUryp u o0bEMa Tell.

Buonoeus: snekTpuueckue SBIECHUS B JKUBOW INpHpojie, KojebaTeslbHble IBUKEHUS B
JKUBOM TIpUpoJie, ONTHUYECKUE SIBJICHUS B JKUBOM MpHUpOJEe, NCHCTBHE pagualii Ha >KUBBIC
OpraHu3MBl.

Xumus: CTPOGHUE aTOMOB M MOJIEKYJ, KPHUCTaJUIMUECKass CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

l'eocpagpus: MarHUTHBIE MOJIOCA 3€MJTH, 3aJIe)KU MAarHUTHBIX Py, POTOChEMKA 3€MHOM
MIOBEPXHOCTH, MPEJCKA3aHNE 3EMIIETPSACEHUM.

Texnonoeus: TMHAN QJICKTponepeaay, reHepaTrop NEPpEMEHHOTO TOKa, OJICKTPOABHUIATECIIb,

WHIYKIMOHHAs Te4b, pajap, pamdonpuéMHUK, TEIEBH30p, aHTeHHa, TenedoH, CBU-neub, MpOeKIMOHHBIHN
anmnapar, BOJIOKOHHAsl ONTHKA, COJIHEYHas OaTapes.



TEMATHYECKOE INTAHUPOBAHME 10 KJIACC

Ne

HaunmenoBaHmue pa3aesioB U TEM IPOrpaMmMmabl

K-Bo
4acoB

20P

Paznea 1. PU3UKA U METO/JAbI HAYYHOI'O ITIO3HAHMA 2 yaca

1.

®usnka — Hayka o npupone. Haydynble MeToabl mMo3HaHUS
OKPY’KaIOIIEro MUpa

Pome u mecrto ¢usuku B (OPMHUPOBAHUU COBPEMEHHOM
Hay4YHOW KapTHHBI MHpa, B TNPAKTHYECKOH IEATEIbHOCTH
Iroaen

Pa3zgen 2. MEXAHMUKA 18 yacos

N ogakr w

Mexannueckoe nBuxkeHue. OTHOCUTENbHOCTh MEXaHHUECKOTO
nekenus. [lepemenienue, CKOpoCTh, yCKOpPEHHE

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE
PaBHOYCcKOpEHHOE IPSIMOJIMHENHOE IBUKEHUE
CBobOoHOE TTazieHre. Y CKOpeHre CBOOOIHOTO TaIeHUs

KpuBonmHeliHOe nBM>KeHME. [[BUKEHNE MAaTEPUAIBHON TOYKH
10 OKPYKHOCTHU

L

10.
11.

IIpyauun  orHocutensHOocTH  [amunes.  MuepuwnanbHble
cucremsl orcyera. [IepBsiii 3akoH HeroToHa

Macca tena. Cuna. [lpuHuun cynepnosuuuu cuil. Bropoit
3akoH HbroTOHA /111 MaTepraibHON TOYKHU

Tpernii 3akoH HpIOTOHA 151 MaTEPUAIIBHBIX TOYEK

3akoH BceMupHoro TtsaroreHus. Cuiia Tspkectu. llepBas
KOCMHUYECKasi CKOPOCTh

[

12.

Cuna ynpyroctu. 3akoH ['yka. Bec tena

13.

14.

Cuna tpenusi. Koapdunuent tpenus. Cuna cOnpoTUBICHUST
MIPU ABUKEHUU TeJla B )KUJIKOCTH WIIH rase

[TocrynatensHoe W BpaliatreiabHOE JBIKEHHE aOCOIIOTHO
TBEpAOro Tena. MoMmeHT cunbl. Ilnedo cunbl. YcinoBus
paBHOBECHSI TBEPJIOTO Teja

e

15.

Nmnynbc marepuanbHOM TOUYKHM, CHUCTEMBI MaTEpPUAJIbHBIX
Toyek. Mmmynbec cuibl. 3aKOH COXpaHEHUsS] HWMITYJIbCA.
PeaktuBHOE nBHXKEHUE

16.

Pa6ota u MomHocTe cuibl. KunHermueckas 3Heprus
MaTepuaabHOW Touku. Teopema 00 U3MEHEHUN KHHETHUYECKONH
SHEPIUU

17.

ITorenumaneHas dHeprus. IloTeHnumanbHas SHEPrus ynpyro
nepopMupoBaHHOM npykuHbl. [loTeHIMaNbHas YHEPrUs Tena
BOJIM3M IOBEPXHOCTH 3eMITU

18.

19.

[ToTeHnmanpHble U HEMOTEHIMAIBHBIE CHIIBI. CBS3b pabOTHI
HETIOTEHIIMATbHBIX CHJI C HM3MEHEHHEM MEXaHHYEeCKOU
SHEPTUM CHUCTEMBI Tell. 3aKOH COXPAaHEHUS MEXaHMYECKOU
SHEPTHH

Jlaboparopnas pabdora «MccnenoBanue cBsi3u padOTHI CUITHI C

M3MEHEHHEM MEXaHUYEeCKOW DSHepruuM Teja Ha Mpumepe
PaCTSIKEHUSI PE3UHOBOTO KI'yTa»

20.

KontponbsHast pabora mo Tteme «Kunemaruka. J{uHammuka.
3aKOHBI COXPaHEHHs B MEXaHUKE»




Paznes 3. MOJIEKYJISIPHAS ®PU3NKA U TEPMOJUHAMMUMKA 24 yaca

OCHOBHBIE TOJIOKESHHUS MOHCKYHHpHO-KHHeTHqCCKOﬁ TECOpHU.

21. BpoynoBckoe nemwxkenue. ubddysus .

29, XapakTep IBUKEHUsS M B3aUMOJCHCTBHUS 4YACTHI] BEILECTBA. 1
Mopenu cTpoeHus Ta30B, )KUJIKOCTENW U TBEPABIX TEI

23 Macca wmomnekyn. KosmuectBo BemectBa. [locrosiHHas 1
ABoraapo

o4, TemnoBoe paBHoBecue. Temnepartypa u €€ usmepenue. Illkana 1
temneparyp Llenbcus

25. Wneanphbiii raz B MKT. OcHoBHoe ypaBHenne MKT 1
AOcomoTHas TeMIeparypa Kak Mepa cpelHel KMHEeTUYeCKOU

26. SHEPTHM JBWXKEHHUS MOJIEKYyJd. YpaBHeHHe MeHeneepa- 1
Knaneiipona

27. 3akon JlanibToHa. ["a30BbIC 3aKOHBI 1

28, JlaboparopHasi pabora «VccnemoBanne 3aBUCUMOCTH MEXKIY 1
rapaMeTpaMH COCTOSIHUSI Pa3pEKEHHOT0 Ta3a»

29 W3ompouieccel B MaeanbHOM Tra3e M UX rpaduyueckoe 1

MpeaACTaBJICHUC

BHyTpeHHSIT dSHeprus TEepMOJUHAMHYECKOH CHUCTEMBI U
30. crocoObl e€ wm3MeHeHus. KonmdecTBO TeIioTel W pabora. 1
BHyTpeHHsIs SHEpIUst 0JTHOATOMHOTO HCaIbHOTO ra3a

31. Bupl Teronepenaun 1

3 VYnaenpHas TeIIOEMKOCTh BemiecTBa. KoJM4ecTBO TEIIOTHI 1
IpH Terionepenaye. AnuadaTHelil mpoiecc

33, IlepBblii 3aKOH TEPMOJAMHAMHUKA W €ro IIPUMEHEHUE K 1
u3o0mpoleccam

34. HeoOpatumocTts mporieccoB B mpupoae. Bropoit 3akoH 1
TEPMOJIUHAMUKHI

35. [Tpunun nevicreust u KII/I TermoBoi MamnHb 1

36. Huxkn Kapno u ero KITJ{ 1

37. DKosornyeckue npo0aeMbl TEIIO3HEPTreTUKH 1

38 Ob6oOmaromuit - ypok «MonekynspHas ¢uszuka. OCHOBBI 1
TEPMOJIUHAMHKI

39, Kontponbaas pabora mo Teme «MonekynsapHas (u3uka. 1
OCHOBBI TEPMOJTUHAMUKH

40. [TapooOpazoBanue u KoHaeHcalys. VicnapeHue u KuneHue 1

41 AOComOTHasT ¥ OTHOCHUTENbHAs  BIAXHOCTh  BO3/yXa. 1

Haceimennsriit nap

Teépnoe Ttenmo. Kpucramimueckue u amopdHble Tena.
42. AHM30TpONIMSL CBOWMCTB KpHUCTALIOB. JKUAKHME KPHUCTAIIBL. 1

CoBpeMeHHbIE MaTepHaJIbI

IInaBnexnue n KpucCTaJuiu3anus. VY nenpHas TCIIJIOTa

43 rnaBieHus. Cyomumarus 1

44, VYpaBHeHHe TerI0Boro d6amaHca 1
Paznen 4. JIEKTPO/IMHAMMUMKA 24 yaca

45, DJIeKTpu3anus Tell. DJIEKTpUYeCKui 3apsia. /IBa Buaa 1

QJICKTPHUYCCKUX 3apsi10B




[IpoBOAHMKY, TUINEKTPUKH U MOTYIIPOBOIHUKU. 3aKOH

46. COXPAHEHHUs NEKTPUUYECKOTO 3apsia

47, BBaHMOI[efICTBVHe 3apsanoB. 3akoH Kynona. Toueunslii
JIEKTPUUYECKUI 3apsiz
Hanpsx€HHocTh anexkrpuyeckoro nosst. [Tpunnun

48. CYNEPHO3ULINU NEKTPUUECKUX TTosIeH. JInHum
HANPSHKEHHOCTH

19 Pab6ota cun anekrpocrarnyeckoro noss. [lorennman.
PasnocTh noreHnnanos

50 [IpoBOAHMKY M TUANEKTPUKH B 3IEKTPOCTATUUECKOM I10JIE.
JluanekTpudeckas NpOHULIAeMOCTh

ol. OnexrpoémkocTs. Konnencarop

59 DneKTPOEMKOCTH MJIOCKOT0 KOHJIEHCATOpa. DHEPIHUs
3apsHKEHHOI0 KOHJIeHcaTopa

53, Ha60paTopHa;1"pa60Ta "N3mepeHue aneKTpOEMKOCTH
KOHJIEHCAaTOpa
[IpuHIMI NENCTBHS U IPUMEHEHHUE KOHJIEHCATOPOB,

54, KOIIMPOBAJILHOI'O alrapara, CTpyiHOro npuHTepa.
DneKTpocTaTHYeCcKast 3alUTa. 3a3eMIICHHAE dIIEKTPOIPUOOPOB
DNEeKTPUUECKU TOK, YCIIOBUS €TI0 CYIIECTBOBAHUS.

55. ITocrosiHubIif Tok. Cuna Toka. Hanpsoxkenue. ConpoTHuBiIeHHE.
3axon OMa JJis yyacTKa Lenu
[TocnenoBarenbHOE, NapaiebHOE, CMEIIAHHOE COEIMHEHHE

56. npoBoAHUKOB. JIabopatopHas padota «3yuenue
CMEIIAHHOTO COEANHEHUSI PE3UCTOPOBY

57, PaboTa 1 MOLTHOCTH 3JIEKTPUUECKOro ToKa. 3akoH J[xoys-
Jlenna
3axon OMa 11 OJIHOM (3aMKHYTOM) AJIEKTPUYECKOM LIeTH.

58. Kopotkoe 3ambikanue. JlabopatopHas pabota «/3mepenue
O/1C ucToyHuKa TOKa U €ro BHYTPEHHETO CONPOTUBIICHUSI
DneKTpOoHHas IPOBOJAUMOCTb TBEPABIX METAJIIOB.

59. 3aBUCUMOCTB COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.
CBepXITpOBOIMMOCTH

60. DnexTpuueckuil TOk B BakyyMme. CBOICTBa 3JI€KTPOHHBIX
IIy4KOB
[TonmynpoBoIHUKH, UX COOCTBEHHAS U IIPUMECHAs

61. npoBoAUMOCTh. CBOMCTBA p—N-Tiepexo/ia.
[TomynpoBOIHUKOBBIE TPUOOPEI

62, DIEeKTPUYECKHM TOK B pacTBOpax M pacIuiaBax 3JE€KTPOJIUTOB.
DNEeKTPOIUTHYECKAS AUCCOLUAINS. DIEKTPOIIN3

63. OnexTpuueckuii ToK B razax. CaMoCTOSATENbHBIN U
HECAMOCTOSTENbHBIN pa3psia. Monuus. [1nazma

64 DnexTpuueckre npruOopbl U YCTPOMCTBA U UX NMPAKTUYECKOE

' npuMeHeHue. [IpaBuia TeXHUKN 0€301acHOCTH

65. Oo6o06maromuit ypok «IeKTpOAMHAMHUKA
KonTponpHas paboTa mo Teme « IJIeKTPOCTaTHKA.

66. [TocTosTHHBIN 3NIEKTPUUECKHUIA TOK. TOKH B pa3IMIHBIX

cpenax»




67.
68.

Peseprubiil ypok. KonTponsHas pabora mo teme
"DnexkTpoauHaMuka"

PezepBHblil ypok. O6o6maronuii ypok mo remam 10 kacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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TEMATHYECKOE INTAHUPOBAHME 11 KJIACC

Ne

HaunmenoBaHmue pa3xaesioB U TEM NPOrpaMmMmabl

K-Bo
4acoB

0P

Paznea 1. JIEKTPOJAUMHAMMUMKA 114acoB

ITocTosiHHBIE MArHUTHI M X B3aUMOJAEHCTBHE. MarHuTHoe
nosie. BekTop MarHuTHOM MHAYKIUH. JINHUY MarHUTHOU
UHIYKIWH

MaruauTtHoe 1nose NpoBoAHMKA ¢ TOKOM. OmnbIT Dpcreaa.
B3aumopelicTBre MPOBOTHUKOB C TOKOM

JlaboparopHas padota «/3yueHne MarHuTHOTO MOJIS
KaTYIIKA C TOKOM»

JleiicTBrEe MarHUTHOI'O NOJISl HA MPOBOJIHUK ¢ TOKOM. Cuna
Awmrnepa. JlabopaTopHas padora «MccrneqoBanue neicTBus
IMOCTOSSHHOTO MarHWTa Ha paMKy C TOKOM)

JlelicTBME MarHUTHOTO ITOJISI HA JBHXKYILIYIOCS 3apSKEHHYIO
yactuny. Cuina Jlopenna. Pabora cuibl Jlopenna

OnexTpoMarauTHas UHAYKIHA. [ToTok BeKTOpa MarHuTHOU
uHaykuuu. O/1C nHaykuuu. 3aKoH 3IEKTPOMarHuTHOM
nnaykuun Papanes

JlabopaTtopHas pabota «/ccnenoBanue siBIeHUS
ANEKTPOMArHUTHOM WHTYKITHID)

NunyktuBHOCTD. SIBNenue camonnaykuuu. 3/C
CaMOMHAYKITUU. DHEPTHsI MATHUTHOTO TOJISI KaTYIIKHU C
TOKOM. DJIEKTPOMAarHuTHOE o€

Texnuueckue YCTPOﬁCTBa " X MMPUMCHCHUEC: ITIOCTOAHHBIC
MAarHMThbl, JICKTPOMArHUThI, SJICKTPOABUTAaTCIIb, YCKOPHUTCIN
QJICMCHTAPHBIX Y4CTUL], MHAYKIITUOHHAS I1€Yb

10.

Oo6o06maromuit ypok «MarautHoe mnose. DIeKTpoMarHuTHast
UHIYKIHS

KonTponbHas pabora no teme «MariutHoe mouie.
DNeKTpOMarHuTHasi UHIYKIUS

Pa3znen 2. KOJIEBAHUS U BOJIHBI 24 yaca

12.

13.

14.

CBoOoanbie MexaHnueckue kosebanus. ['apmMonnyeckue
KojeOaHus. YpaBHEHHE TAPMOHUYECKUX KOJIEeOaHUH.
[IpeBpamenue sHepruu

JlabopaTtopHas pabota «lccnenoBanue 3aBUCUMOCTH TIEPHOIA
MaJbIX KoJieOaHul Tpy3a Ha HUTH OT JJIMHBI HUTU M MaCChI
rpy3a»

Konebartenbublit KOHTYp. CBOOOIHBIE 3IE€KTPOMArHUTHBIE
Kosie0aHUs B U/I€AIbHOM KoJie0aTeIbHOM KOHTYpe. AHAIOTHs
MEXJy MEXaHUYECKUMU U JIEKTPOMarHUTHBIMHU
KoJeOaHusIMU

15.

®opmyna TomcoHa. 3aKOH COXpaHEHUsI SHEPTUU B UI€ATTbHOM




KOJIeOaTeIIbHOM KOHTYpE

[TpencraBnenne o 3aryxaromux KojaeOaHusX. BeiHy X IeHHBIE 1
16. mexanmueckue koneOanus. Pezonanc. BeinyxkaeHnsie
AIIEKTPOMAarHUTHBIE KOJieOaHUs

[Tepemennbiii Tok. CHHYCOUJATBHBINA TIEPEMEHHBIN TOK. 1
17. MomHOCTbh NEpEMEHHOr0 TOKa. AMILUIUTYJHOE U
JeiCTBYyIOIIeE 3HAYCHHE CUITBI TOKA U HAIIPSDKEHUS

Tpancdopmarop. [IponsBocTBO, epenada U NOTpeOICHHE 1

18. o
ANEKTPUYECKON SHEPTUU

VY CTpONCTBO 1 IPAKTUUECKOE PUMEHEHHUE IIEKTPUUECKOTO 1
19. 3BOHKa, reHepaTopa NEPEMEHHOr0 TOKa, TUHUI

aJeKTponepesay

DKOJIOrM4eCcKHe PUCKU IIPU IPOU3BOJCTBE JIEKTPOIHEPTUU. 1
20. Kynbrypa HCnoib30BaHUs HJIEKTPOIHEPTUHU B TIOBCETHEBHOM

KU3HU

MexaHnueckue BOJIHBI, YCIOBUA pacnpocTpaHeHus. [lepuos. 1
21. CkopocTh pacrpocTpaHeHHs U JIUHA BOJIHEL [lonepeynsie u
IIPO0JIbHBIE BOJHBI

29 3ByK. CkopocTh 3ByKa. ' poMkocTh 3Byka. BeicoTa ToHa. 1
TemOp 3ByKa

23 DneKTpOMarHMTHbIE BOJHBI, X CBOMCTBa U ckopocTs. I1kana 1
3JIEKTPOMArHUTHBIX BOJIH

o4, [TpuHIMIBI paAMOCBS3U U TeNEeBUCHUS. Pa3BuTHE CpeacTB 1
cBA3u. Paguonokanus

25. KontposnbHas padora «KoneGanus U BOJHBI» 1

2. IIpsimonuHETHOE pacIpoCTpaHEHHUE CBETA B OJHOPOIHON 1
cpene. ToueuHslil HICTOYHUK cBeTa. JIyd cBera

97 OTtpakenne cBeTa. 3aKOHBI OTpaxkeHus cBeta. [locTpoeHue 1
1300pakeHNH B INIOCKOM 3epKajie

28, IIpenomiienue cera. [lonHoe BHyTpeHHEE OTpaXKEHHUE. 1
[IpenenbHbIN Yo MOJHOTO BHYTPEHHETO OTPaKEHUS

29 JlabopaTopHas pabota «3mepenue rnokazarens 1
IIPEIOMJIEHUS CTEKIIA»

30. JIunssl. [locTpoenue nzobpaxxenuii B aunze. Popmyia 1
TOHKOM JIMH3BI. Y BEJIMYEHUE JTUH3BI

31 Jlaboparopnas padota «VccienoBanre CBONCTB 1
M300pakKeHUH B JIMH3AX)

30 Hucnepcus ceeta. CnoxkHbIi cocTaB Oenoro ceera. L{ser. 1
JlaGopatopHnas pabota «HaOnronenue qucnepcuu cBeTa

33, I/IHT?p(I)epeHLII/ISI cgeta. [udpaxuus ceera. AudpaximonHas 1
pemérka

34. TlomepeuHocTh CBETOBBIX BOJNH. [lossipu3arus cBera 1

35 OnTrueckue MpuOOpPHI U YCTPOMCTBA U YCIOBUS UX 1

0€3011acHOT0 MPUMEHEHUS

Paznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH 4 yaca

36 ['panuLIBl TPUMEHMMOCTH KJIACCUYECKOU MEXAHUKH. 1

ITocTynatel cieuaJbHOW TEOPUU OTHOCUTEIBHOCTH

37. OTHOCUTENFHOCTh OJJHOBPEMEHHOCTH. 3aMe/JIeHHEe BPEMEHU 1




" COKpalICHUEC NJIMHBI

38 DHeprust U UMILYJIbC PEISITUBUCTCKON YacTUllbl. CBsI3b MacChl 1
' C 3HEpruer U UMIYJIbCOM. DHEPIHUs MOKOs
39 KontponsHas padora «OnTuka. OCHOBBI ClIeIIHaTbHON 1

TECOPHUH OTHOCUTCIIBHOCTH

Pasnesn 4. KBAHTOBAS ®U3UKA 15 yacos

40. ®otonsl. Dopmyia [Inanka. DHEprus u UMITYIbC GOTOHA 1
41, OtkpeiTre U uccnenaoBanue porordpdexra. Onbiter A. I'. 1
CroneroBa
42 3akonbl potorddekra. YpaBHeHHE DUHIITECHHA TSI 1
" dotoaddexra. «Kpacnas rpanuna» Gorodddexra
43, I[alsneHHe ceera. Onbitel I1. H. JIeObenesa. Xumudeckoe 1
JICCTBUE CBETa
44 TexHuueckue ycTporucTBa U MPAKTUIECKOE PUMECHEHHE: 1
" (oTodneMeHT, GOTOAATUUK, COTHEUHAS OaTapes, CBETOIHO]]
45. Pemienue 3amau o teme «JIEMEHTHI KBAHTOBOM OITUKHY 1
46 Mogpens atoma Tomcona. OnbiTel Pesephopaa mo paccesHuio 1
a-yactull. [InanerapHas Mojenb aroma
47. Ilocrynatel bopa 1
18 W3nyuenue u nornouieHue GOTOHOB MPU MEPEXOE aToMa ¢ 1

OJIHOTO YPOBHS SHEPTUU HA Jpyroi. Buabl ciekTpoB

BonHoBbie cBolicTBa yacTuil. Bosubl ne bpoiis. 1
49. KopiycKyIsspHO-BOTHOBOH ayann3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIy4YCHHUE

50 OtkpeiTHe pagroakTuBHOCTH. OnbITH Pesepdopaa mo 1
OIIPEAETICHUIO COCTaBa PaJHOaKTHBHOTO HU3IIyUCHHUS
51 CgoiicTBa anb(da-, 6era-, ramma-u3nydeHus. Bousaue 1
PalnOAKTUBHOCTHU Ha XHUBBIE OPraHU3MBbI
OTkpbiTHE IPOTOHA U HEWTpoHa. M30TOmbI. Anbda-pacnan. 1
52. DnexTpoHHBII U NO3UTPOHHBIN OeTa-pacnaz. ['amma-
U3JIydeHHe
DHeprus CBA3M HYKJIOHOB B sifjpe. SiepHble peaklnu. 1

53. Snepusliii peaktop. IIpo0ieMbl, nepCcHeKTUBBI, SKOIOTUYECKHE
aCMEKThI AEPHOM SHEPTETUKU

OneMeHTapHble yacTUlbl. OTKpBITHE TO3UTPOHA. MeTO bl 1

54.
Ha6J'IIO,Z[CHI/I$I U pCerucTpanmu 3JICMCHTAPHBIX YaCTHUII.

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPO®U3UKMU 7 yacos

Bun 3Bé3aHoro HeOa. Co3Be3ausi, spKue 3BE3/bI, IIIAHETHI, HX 1

55. BUAMMOE ABIDKeHMe. CoJIHEUHAs CUCTEMa

56. Conaiue. Conneunas akTuBHOCTb. MicTounuk sHeprun ConHua 1
U 3BE3]L

57, 3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. 3BE3/1bI INIABHOU 1

MOCJIEI0BATENbHOCTH. BHYTpeHHee cTpoeHue 3BE3 .

Muneunsiii Ilyte — Hama I'anaktuka. Ilonoxenue u 1
58. newxenue Conana B [anaktuke. [anaktuku. YEpHBIE TBIPHI B
sJipax rajJlakTUK

Bcenennas. Paz6eranue ranaktuk. Teopust bonbioro 1

59.
B3pbIBa. PeukTOBOE M3MyyeHne. MeTtarajnakThka




60. Hepemrennasie mpoOaeMbl aCTPOHOMHUH 1
KonTponbhas pabota «1neMeHTbl aCTPOHOMUU U 1
aCTPOPUUKI

Paznen 6. OBOBIIAIOIIEE ITIOBTOPEHMUE 7 yacoB
Poinb ¢pu3uKu 1 aCTPOHOMHH B SKOHOMHYECKOH, 1

62. TEXHOJOTHYECKOW, COITHATBPHOM U ATUYECKOH cdhepax
JesTeTbHOCTH YeJIOBEKa

63. Ponb n MecTO (U3UKU ¥ ACTPOHOMHH B COBPEMEHHO 1
Hay4YHOU KapTHUHE MUpa

64. Poine ¢pu3nueckoii Teopun B GOPMUPOBAHUU TPEACTABICHUI 1
o (pusmueckoit kKapTHHE MUpa
Mecto ¢pu3ndecKoi KapTHHBI MUpa B 00IIIEM Py 1

65. COBpEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEICTABICHUH O
IpUpoJIe

66. MarnuTtHOe noJe. DIeKTpOMAarHuTHas HHIYKIUS 1

67. Onrtuxa. OCHOBBI CIIEIIUAILHON T€OPUHU OTHOCUTENBEHOCTH 1

68. KBanToBas ¢u3uka. DIeMEHTbl aCTPOHOMUU U aCTPOPHU3UKU 1
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