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Pabouast nporpamMmma ydyebHoro npeamera dusnka, pazpaboTaHa Ha OCHOBE
tpeboBannit ®I'OC cpennero obdiiero obpa3oBaHus, yTBepxKIaeHHOro I[Iprkazom
Muno6puayku Poccun Ne 413 ot 17.05.2012 r. (3apeructpupoBaHo B MuHrocte
Poccun 07.06.2012 1. Ne 24480), c¢ yuerom IlpumepHoii OCHOBHOM
o0pa3oBaTeNbHON MpOrpaMMbl CpelaHEro oO0miero o0pa3oBaHus, OJ00pPEHHOM
pemieHueM (eneparbHOr0 y4eOHO-METOJUYECKOTO0 OOBEIMHEHHUS IO O0O0IemMy
oOpazoBaHuio (MpoTokoi ot 28 uroHs 2016 1. Ne 2/16-3).

Paspadoruuk:

Kynunckas Hagexna [lerpoBHa, npenoaaBaTeinb GU3UKU



IMosicuuTeILHAS 3aIMCKA

[Iporpamma ydeOHOTrO mpenMeTa «PHU3UKa» HaNpaBlieHa Ha (POPMHUPOBAHUE Y CTYIACHTOB
(YHKIIMOHATBPHOW  IPaMOTHOCTM M METalNpeAMETHBIX  YMEHHH  4yepe3  BBINOJIHEHHE
HCCIIEIOBATENbCKON U MPAKTUYECKOU JEATEIBHOCTH.

B cucreme ecrecTBeHHO-Hay4YHOr0o 00pa3oBaHus (pu3MKa Kak yueOHBIA MpeaMeT 3aHUMaeT
BXHOE MECTO B (DOPMUPOBAHMHM HAYYHOTO MHPOBO33PEHHUS M O3HAKOMJICHHS CTYJIEHTOB C
METOJIaMU HAay4YHOTO T[IO3HAHUS OKPYKAIOIIEr0 MHUpa, a Takke ¢ (PU3NYECKUMHU OCHOBAMH
COBPEMEHHOTO MTPOM3BOCTBA M OBITOBOIO TEXHUYECKOTO OKPYKEHHUS YETIOBEKa; B (HOPMUPOBAHUHU
COOCTBEHHOW MO3MIMHU MO OTHOIICHUIO K (Qu3nueckod HHPOpMAIMH, MOJYYECHHOW M3 pa3HbIX
HCTOYHUKOB.

YcnemHocTh M3y4eHHs] TpeAMeTa CBsA3aHa C OBJIAJICHUEM OCHOBaMH Yy4eOHO-
HCCIIEIOBATENbCKON  JI€ATENbHOCTH, IPUMEHEHHEM IOJIYYEHHBIX 3HAHUW TIpU  PELICHUH
MPAKTUYECKUX U TEOPETUYECKUX 3a/1a4.

N3yuenne ¢u3nkn Ha yrIyOJEeHHOM YpPOBHE BKIIOYAeT PpACIIMPEHUE IPEIMETHBIX
pe3yNbTaTOB W COJAEpKAHHE, OPHEHTUPOBAHHOE HA TMOATOTOBKY K  MOCIEAYIOIEMY
npoeCCHOHATFHOMY 00pa30BaHUIo.

W3ydeHue mpeamera Ha YriyOJIE€HHOM YpOBHE IO3BOJSIET COPMHUPOBATH Y CTYIIEHTOB
¢u3nveckoe MBIIUICHHE, YMEHHE CHCTEMaTH3MpOBaTb W 00O0OIIATh IONyYEHHBIC 3HAHHS,
CaMOCTOSITENIbHO MPHUMEHSTh MOJNyYeHHbIC 3HAHUS [UIsl PEIICHUs TMPAKTUYECKUX U Yy4eOHO-
HCCIIEIOBATENbCKUX 3a/la4; YMEHHUE aHaJIU3UpOBaTh, NMPOTHO3UPOBATH U OLIEHUBATh C IO3UIMU
9KOJIOTHYECKON O€30MacHOCTH IMOCIEACTBUS OBITOBOM W TMPOM3BOACTBEHHOH JESATENbHOCTH
YeJI0BEKa, CBA3aHHOM C UCII0JIb30BAHUEM HCTOYHUKOB SHEPIUHU.

B ocnoBy u3yuenus npenmera «®Pusuka» Ha 0a30BOM U yriayOJIEHHOM YpOBHSIX B 4acTH
(dbopMHpOBaHUS Yy CTYIACHTOB HAYYHOTO MHUPOBO33PEHHUS, OCBOCHHS OOIIEHAYYHBIX METOJIOB
MO3HAHUS, a TaKKe MPAKTUYECKOro MPUMEHEHUS HAayYHBIX 3HAHUN 3aJ0KEHbl MEXKIPEeIMETHBIC
CBSI3M B 00JIACTH €CTECTBEHHBIX, MATEMAaTUYECKUX U TYMaHUTAPHBIX HAYK.



Conep:xkanue
1. [Inanupyemble pe3yabTaThl OCBOCHHS Y4eOHOTO IpeameTa

2. Coznepxanue yueOHOTO IIpeMeTa

3. Temaruueckoe IJIAaHUPOBAHUE, B TOM YHCJIC C YUCTOM pa60qel71 IIporpaMmbl BOCIIMTAaHUS C
YKa3aHHuEeM KOJIMYECCTBA 4aCOB, OTBOAUMBIX HAa OCBOCHUC Ka)kI0¥1 TEMEL.



1. Ilnanupyemble pe3yabTaThl 0CBOCHHUSI Y1eOHOI0 NpeaMeTa

B pe3ynbrate n3yuenus: yaebnoro npeamera Ousnka Ha yriayOJIeHHOM YPOBHE JOJIKHBI OBITh
c(hOpMUPOBAHBI INYHOCTHBIE, METANPEAMETHBIE U MPEAMETHBIC PE3YJIbTATHI.

JInyHOCTHBIE Pe3yJIbTAThI

JINYHOCTHBIE Pe3yJIbTaThl JIMYHOCTHBIE YY /|
JI4. chopMUPOBAHHOCTH MHUPOBO33PCHHSI, W3ydaer qoctuxeHus: PUINKH,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS | OCO3HAET UX 3HAYMMOCTb, U3y4aeT
HAyK{ U OOILIECTBEHHOM MPAKTUKH, OCHOBAHHOTO HA ouorpaduu pyccKux y4eHbIX
JMaJIore KyJnbTyp, a TAKXKe Pa3InIHbIX (opM (U3MKOB MPOLUIBIX JIET U UX
OOIIIECTBEHHOTO CO3HAHMS, OCO3HAHHE CBOETO MECTa B | TOCTMXKEHUS HA MEXyHAPOJIHOM
HOJIUKYJIBTYPHOM MHUPE YPOBHE.
JI5.  cpopMHUpPOBAaHHOCTH OCHOB CAMOPa3BUTHS U Oco3HaeT OTBETCTBEHHOCTbH 3a
CaMOBOCIIUTaHMsI B COOTBETCTBUM C pe3yabTaThl 00yUeHHUS

00IIeYeTIOBEYECKIMMH [IEHHOCTSIMU M HJIeallaMH
IPaXJaHCKOI'0 O0IECTBa; TOTOBHOCTb U CLIOCOOHOCTH K
CaMOCTOATENIBHON, TBOPYECKOU U OTBETCTBEHHOU

JeSITEIIbHOCTH
JI7. HaBBIKU COTPYAHUYECTBA CO CBEPCTHUKAMH, YMmeeT BbICTpanuBaTh

JETbMHU MIIQJIIIETO BO3PacTa, B3POCIbIMU B B3aUMOOTHOIICHHUS B TPYIIIOBOI
o0pa3oBaTenbHOM, 00IIECTBEHHO MOJIE3HOH, yueOHO- pabore, (MOXKET OBITh Kak
MCCIIEIOBATEILCKOM, IPOCKTHOM U APYTHX BUAAX PYKOBOJUTEIIEM, TaK M YICHOM
JeSATEIbHOCTH KOMaH/IbI B Pa3HBIX POJISX)

JI9. TOTOBHOCTH M CIIOCOOHOCTH K 00pa3zoBanuio, B ToM | [Ipunsatue pakra HeobxonuMocTu
YHUCJIe CaMO00pa30BaHUIO, HA TIPOTSHKEHUH BCEH JKU3HU; | TOCTOSIHHOTO YUCHUS, OCO3HAET
CO3HATEJNBbHOE OTHOILIEHUE K HEIIPEPBIBHOMY 3HAYUMOCTb BCEX JTOCTHKECHUH
00pa30BaHMIO KaK YCIOBHUIO YCIIEITHON busuKu

npodeccnoHaNbHOM 1 00IIECTBEHHON ASITENFHOCTH

JInuyHOCTHBIE pe3yabTaThl OCBOCHHS AaITHPOBAHHONW OCHOBHON 00pa3oBaTe/bHOM
NPOrpaMMbl J0JI’KHbI OTPAXKATH:

1) st rIyXux, ci1aboCbIAIINX, TO3IHOOTTIOXIINX CTY/ICHTOB!

- CIIOCOOHOCTBH K COIMAJIbHOM ajjanTallid M WHTErpaluu B OOLIECTBE, B TOM YHUCIE MpPU
peanu3aii BO3MOXKHOCTEH KOMMYHHUKAI[MM Ha OCHOBE CIIOBECHOH peun (BKIIOYas YCTHYIO
KOMMYHHMKAIIUIO), a TaKKe, IPU KeJJaHUU, KOMMYHHKAI[U Ha OCHOBE >KECTOBOW peuu C JHUIaMH,
UMEIOLUMH HapyLIEHUS CIIyXa;

2) aJig CTYJI€HTOB C HapYLIEHUSIMH ONIOPHO-BUTATEIBLHOTO alapara:

- BJIaJIeHHE HAaBBIKAMU MPOCTPAHCTBEHHOMN M COLIMATbHO-OBITOBON OPHEHTHUPOBKHY;

- YMEHHE CaMOCTOSITeIbHO W O€30MacHO NEepeIBUraThbCsi B 3HAKOMOM U HE3HAKOMOM
MIPOCTPAHCTBE C UCIOJIB30BAHUEM CIIEIIUAIEHOTO 000PY/I0BAHUS;

- CHOCOOHOCTh K OCMBICIEHHIO U JauddepeHuanuy KapTUHbBI MHpa, €€ BpPEMEHHO-
IIPOCTPAHCTBEHHO!N OpPraHU3alllN;

- CIIOCOOHOCTBH K OCMBICIIEHUIO COLIMAJIBLHOTO OKPYKEHHsSI, CBOETO MECTa B HEM, IPUHSTHE
COOTBETCTBYIOIIMX BO3PACTy IEHHOCTEN U COLUAIBHBIX POJIEH;

3) TS CTYZCHTOB C pacCTPOMCTBAMHU ayTHCTHYECKOTO CIIEKTpa:

- (opMHpOBaHHE YMEHHs CII€ZOBaTh OTPAOOTaHHOW CHCTEME MpPaBUJI IOBEACHUS U
B3aUMOJICHCTBHS B INPUBBIYHBIX OBITOBBIX, YYEOHBIX M COLMAIBHBIX CUTYalUsX, yIEpKHUBATh
I'PaHULbl B3aUMOJICHCTBUS;



Crynentsl ¢ uHBaIUIHOCTHIO W OB3 He 00ywaroTcs, JUYHOCTHBIE PE3yIbTAThI

¢dbopmupyercs.

HE

MertanpeameTHble pe3yJibTaThl

MeTal’[peHMeTHbIe pPe3yJbTaThbl

nousitue YYJ{

PeryastuBubie YY ]|

1) yMEHHE CaMOCTOSITENILHO ONPEAEIATh
LIEJIH JEATEIBHOCTH U COCTABJIATD IIJIaHbI
NEsITeIbHOCTH; CAMOCTOSATEIIBHO
OCYILIECTBIIATh, KOHTPOJIUPOBAThH U
KOPPEKTHPOBATh AEATEIBHOCTD;
HCII0JIb30BaTh BCE BO3MOKHBIE PECYPCHI 1JIs
JOCTHKEHUSI TOCTABJIEHHBIX 1ieNeil n
peanu3alyy IIaHOB JESATENbHOCTH;
BbIOMPATH yCHEIIHbIE CTPATErHH B
Pa3IMYHbIX CUTYaLUAX;

CaMOCTOATENIBHO OINPENEIATh €U, 3a/1aBaTh
rapamMeTpbl U KpUTEPUH, IO KOTOPBIM MOXKHO
ONPEACINUTD, YTO LIEJIb TIOCTUTHYTA;

- OLICHUBAaTh BO3MOXHBIE [TOCIIEICTBUS
JIOCTHKEHHS TTOCTABJIEHHOM LIENU B JEATEIIbHOCTH,
COOCTBEHHOM KHU3HU U JKU3HU OKPYKAIOIINX
JFOJICH, OCHOBBIBASICh HA COOOPAKEHUSAX ITUKH U
MOpaJIy;

- OLICHUBATh PECYPCHI, B TOM YUCJIE BPEMS U
Ipyrue HemaTepuaibHble PeCypchbl, HEOOXO0IUMBbIE
JUISL TOCTUKEHHUS TTOCTAaBJICHHOM LIEJIH;

- OpraHu30BbIBaTh dP(EKTUBHBII MTOUCK
pecypcoB, HEOOXOAMUMBIX IS IOCTHUKEHUS
[IOCTaBJICHHOM 11€J1H;

- COMOCTABJIATh MOJYYEHHBIN PE3YIIbTAT
JIESATEIBbHOCTH C MOCTABJIEHHOM 1[EJIbIO.

Ilo3naBaTeabnbie YY /|

3) Bi1afieHHe HaBbIKaMU [103HABATEIbHOM,
y4eOHO-HMCCIIeIOBATENBCKON B IPOSKTHOM
JEATEIBHOCTH, HABBIKAMU Pa3pEIICHHUS
po0JieM; CrocOOHOCTh U TOTOBHOCTH K
CaMOCTOATEIIBHOMY IIOUCKY METOZ0B
PEIICHUSA NPAKTHYCCKUX 3a/1a4,
MIPUMEHEHHIO Pa3JINYHbIX METOI0B
ITO3HAHMS;

9) BnajeHue HaBBIKAMH ITO3HABATEIBHOM
pedIeKcuu Kak 0CO3HAHUS COBEPIIAEMBIX
JIEWCTBUN U MBICIUTEIIBHBIX MPOLECCOB, UX
pe3yabTaTOB M OCHOBAHMM, TPAHUI] CBOETO
3HAHWS U HE3HAHUS, HOBBIX
MO3HABATENbHBIX 33]1a4 U CPEACTB UX
JIOCTH KEHMUS.

HUCKATh U HAXOIUTH 0000IIEHHBIE CIIOCOOBI
pelieHus 3aj1a4, B TOM YUCJE, OCYIIECTBIIATh
pa3BepHYTHII MHPOPMAIIMOHHBIN MTOUCK U CTABUTH
Ha €ro OCHOBE HOBbIE (yueOHBIE U
M03HABATENbHbBIC) 33/1a4N;KPUTHUECKH OI[CHUBATh
Y UHTEPIPETHPOBATH NHPOPMAIIHIO C PA3HBIX
MO3UIUH, pacrio3HaBaTh U (PUKCHUPOBATH
MIPOTUBOPEUHs B UHPOPMAITMOHHBIX UCTOYHHUKAX;
- UCTOJIb30BaTh PA3JIMUYHbIE MOJIEIBHO-
CXeMaTHUYECKUE CPEJICTBA JIJISl TPEICTABICHUS
CYILIECTBEHHBIX CBA3EH M OTHOIIEHUH, a TaKXKe
MIPOTHUBOPEUHNH, BBISIBIEHHBIX B UH(POPMAIIMOHHBIX
HCTOYHHUKAX;

- HAXOAUTH U MPUBOJIUTH KPUTUUECKUE
apryMEHTBI B OTHOILLIEHUU JEUCTBUM U CYKICHUN
JPYTOr0; CIOKOWHO W Pa3yMHO OTHOCHUTBHCS K
KPUTUYECKUM 3aMEUYaHUSIM B OTHOIIICHUH
COOCTBEHHOTO CYKJEHUS,

--paccMaTpUBaTh UX KaK pecypc COOCTBEHHOTO
pa3BUTHS;

- BBIXOJUTH 32 paMKH y4eOHOTO MpeaMeTa U
OCYIIECTBIISTH 1eJICHATIPABICHHBIA MMOUCK
BO3MO’KHOCTEHN JJIs IIUPOKOT0 MEPEHOCA CPENICTB
H CIIOCOOOB JIEHCTBUS;

- BBICTPAUBATh UHIUBUAYATbHYIO
00pa3zoBaTeNbHYIO0 TPACKTOPHIO, YUUTHIBAS
OTpaHUYEHUS CO CTOPOHBI APYTUX YYACTHUKOB U
pECYpPCHBIE OTPAHUYECHUS; - MEHATh U YAEPKUBATH
pa3HbIe MO3UIIMHU B MO3HABATEIILHOM JAEATEILHOCTH




KomvmynukaruBubie YY /I

2) YMeHue MpoayKTUBHO OOIIATHCS U B3aumopeiicTBre B yueOHOM Ipymie -
B3aMMO/ICIICTBOBATH B IpoLIecce OCYILIECTBIISTh IETIOBYI0O KOMMYHHKAIUIO KaK CO
COBMECTHOU JIeATEIHbHOCTH, YIUTHIBATh CBEPCTHUKAMH, TaK U CO B3POCIBIMH (KaK BHYTPH
MO3UIUH IPYTUX YYACTHUKOB o0pa3oBaTeNnbHOM OpraHu3aluy, Tak 1 3a ee
JesSTeNbHOCTH, 3((HEKTUBHO pa3periarh mpeieyaMu ), TOJ0MPaTh MAPTHEPOB IS JEIIOBOM
KOH(DIIUKTBHI. KOMMYHHKAIIUU UCXO/IA U3 COOOpaKeHU I

8) BiIajieHUE SI3LIKOBBIMU CPEJICTBAMHU - pe3yJIbTaTUBHOCTH B3aMMOJICHCTBHYS, a HE JIMYHBIX
YMEHHE SCHO, IOTUYHO U TOYHO U3JIarathb CUMIIaTHIA;

CBOIO TOYKY 3PEHUS, UCTIOIH30BATh - pacmo3HaBaTh KOH(PJIMKTOTCHHBIC CUTYAIlUH U
a/IeKBaTHbBIE SI3BIKOBBIE CPEJ/ICTBA; MpeI0TBPALATh KOH(IIUKTHI 10 UX aKTUBHOU

(a3bl, BEICTPaUBaTh JICIOBYIO U 00pa30BaTEIbHYIO
KOMMYHUKAIHIO, n30eras JINYHOCTHBIX
OLICHOYHBIX CYKICHHM.

Pa3BepHyTO, JIOTMYHO ¥ TOYHO HU3J1araTh CBOIO
TOYKY 3PEHMS C UCIIOJIb30BAaHUEM AJICKBaTHBIX
(YCTHBIX ¥ MMCbMEHHBIX) SI3BIKOBBIX CPE/CTB

MetanpeamMeTnbie  pe3yJbTAaThl  OCBOEHHUSI  AJaNTHPOBAHHOM  OCHOBHOI
00pa3oBaTeJILHON MPOTrPAMMBI J0JKHbI 0TPAKATD:

1) anst Tryxux, caaboCIbIIIanuX, MO3AHOOTIOXIINUX CTYACHTOB:

. BIIa/ICHUE HAaBBIKAMHU OTPECIICHUS W HWCIpPaBICHUS CHENU(UIECKUX OIIHOOK
(arpaMMaTHU3MOB) B TUCBMEHHOW U YCTHOM peyn;

2) AJig CTYyJIGHTOB C PacCTPOMCTBAMU ayTEHTUYECKOTO CIIEKTpa!

. CIIOCOOHOCTH TUIAHUPOBATh, KOHTPOJIUPOBATH U OLIEHUBATH COOCTBEHHBIC YICOHBIE
JNEUCTBUSL B COOTBETCTBMM C IIOCTaBJIEHHOM 3ajaueld W YCJIOBUSIMU €€ pealu3aluu Ipu
COTIPOBOXKIAOIIEH TTOMOIIY MEAAroru4eckoro pabOTHUKA U OPTaHU3YIOIIEH ITOMOIIHN ThIOTOPA;

. OBIJIaJICHHE YMEHHUEM OIpeAensaTh Hanbonee d(h(PeKTUBHBIE CIOCOOBI JOCTHKEHUS
pe3yibTaTa MPU COMPOBOXKIAIOIICH MOMOIIM IEJaroTHYeCKOro pabOTHUKA W OpraHU3YIOLIeH
MIOMOIIIH ThIOTOPA;

. OBJIAJICHUE YMEHHEM BBITIOJIHATH JACHCTBUS M0 3aIaHHOMY aJITOPUTMY HIIA 00pasily
MIPU  COMPOBOXKIAIONIEH IMOMOIMY TMEAAroOrHYeckoro pabOTHHKA M OPTaHU3YIOLIEH MOMOIIH
TBIOTODA;

. OBJIAJICHUE YMEHUEM OLIEHUBATh PE3YJILTAT CBOEH IEATEIBHOCTU B COOTBETCTBUU C
3aIaHHBIMH 3TAJIOHAMM IPU OPTaHU3YIOIIEH TOMOIIM ThIOTOPA;
. OBJIAJICHUE YMEHHUEM aJICKBATHO PEAarupoBaTh B CTAHAAPTHOM CUTYyallMU Ha yCIEX U

HEy/Jady, KOHCTPYKTHMBHO JEHCTBOBaTh Ja)Xe B CHUTyalUsX HEyCIexa IpU OpraHU3yIoLen
MIOMOIIIU THIOTOPA;

° OBJIAAICHUC YMCHUEM AKTUBHOI'O HMCITIOJIB30BAHHA 3HAKOBO-CUMBOJIMYECKUX CPCIACTB
JUI TIpe/CTaBlieHUs] MHpOpMalLuu 00 HM3ydaeMbIX OOBEKTaX M IpOIeccax, Pa3IUYHbIX CXeM
pelieHrs y4eOHBIX M MPaKTHYECKUX 3ajad MpH OpPraHu3yIOUIe MOMOINM Melarora-ncuxojora u
THIOTOPA,

. CIIOCOOHOCTh CaMOCTOSITEJIBHO OOpaTUThCS K MEAarorndeckoMy pabOTHUKY
(mengarory-ncuxoJyory, COIMaIbHOMY I€[arory) B ciy4yae JIMYHBIX 3aTPyJHEHUH B pPELICHUU
KaKoro-1ub0 BOIpoCa;

. CIOCOOHOCTh CaMOCTOSATENIBHO JIeMCTBOBaTb B COOTBETCTBUM C 3aJaHHBIMU
OTaJIOHAMH IIPpU ITOUCKE I/IH(bOpMaI_[I/II/I B Ppas3IMYHbIX HCTOYHHKAX, KPUTUYCCKH OICHUBATH U
MHTEPIPETHUPOBATH MOTYyIaeMyI0 HH()OPMAIUIO U3 Pa3IMYHBIX HCTOYHHUKOB

Crynentsl ¢ uHBaMaHOCTRI0O 1 OB3 He 00y4aroTcs, MeTanpeaMeTHbIe pe3ynbTaThl HE

dbopmupyercs.




IIpenmeTHbIe pe3yabTaThl

ba30BbIi1 ypoBeHb

YrnyGieHHbI YpOBEHb

TpeOOBaHMUs K MIPEIMETHBIM Pe3ylIbTaTaM
OCBOCHHMS YIITYOJICHHOTO Kypca (PU3HUKH
JIOJDKHBI BKITIOYATh TPEOOBaHUS K
pe3yJsibTaTaM OCBOCHHUs 0a30BOT0 Kypca U
JIONOJTHUTEIILHO OTPaXKaTh:

1) chopmMHupOBaHHOCTH MPEACTABICHUI O
poiK 1 MecTe PU3UKU B COBPEMEHHOM
Hay4YyHOM KapTUHE MHpa; IOHUMAHUE
(bu3n4eckoil cylHOCTH Ha0JII0JaeMbIX BO
BceneHHOU sIBJICHMI; IOHUMAaHKUE POJIH
¢u3uku B GOpMHUPOBAHUU KPYro3opa u
(GyHKIMOHATBHON TPAMOTHOCTH Y€JIOBEKa
JUIsl PEILICHUS] NPAKTUYECKUX 3a1a4;

1) cpopMHUPOBaHHOCTH CUCTEMBI 3HAHUN 00
00mHUX PU3MUECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPUSIX, IIPEACTABICHUM O
nerictBur Bo BeeneHHon pu3nyeckux
3aKOHOB, OTKPBITHIX B 36MHBIX YCIIOBUSX;

2) BJIaJiecHHE OCHOBOIIOJIATAIOIIIMMHU
(bU3NYEeCKUMU TOHATHAMH,
3aKOHOMEPHOCTSIMU, 3aKOHAMU U TEOPUSIMU;
YBEPEHHOE I10JIb30BaHUE (PU3UUECKON
TEPMUHOJIOTUEN U CUMBOJIMKOM;

2) chopMUPOBAaHHOCTH YMEHHUSI HCCIIEIOBATH
U aHAJIM3UPOBATh Pa3HOOOpa3HbIE
(du3nUecKue SBJICHUS U CBOMCTBA 0OBEKTOB,
OOBSICHATH IPUHIIUIIBI PAOOTHI U
XapaKTEePUCTUKU ITPUOOPOB U YCTPOUCTB,
OOBSACHSATH CBSI3b OCHOBHBIX KOCMUYECKHUX
00BEKTOB C re0(U3NIECKUMU SIBIICHUSIMHU;

3) BiaieHue OCHOBHBIMU METOIaMHU
HAy4YHOTO IMO3HAHUS, UCTIOIh3YEMBIMHU B
(usuke: HaOIIOICHNE, OTIMCAHUE,
M3MEpEHUE, SKCIICPUMEHT; YMEHUS
00pabaThIBaTh pe3yNbTaThl U3MEPEHUH,
0OHapyKUBaTh 3aBUCUMOCTH MEX]Y
(bU3MYECKUMU BETHUYNHAMU, OOBSICHSTh
TIOJIYYCHHBIC PE3YJIbTATHI U JICTIaTh BBIBOJIBL;

3) BilaiecHue YMEHHUSIMU BBIJIBUTaTh TUIIOTE3bI
Ha OCHOBE 3HAHUS OCHOBOIIOJIAraoLINX
($U3MUECKUX 3aKOHOMEPHOCTEN U 3aKOHOB,
IIPOBEPATH UX IKCIEPUMEHTAIbHBIMU
cpeacTBaMu, GopMyIupys 1elb
UCCJIEIOBAHMUS,

4) chopMHPOBAHHOCTb YMEHUS pelllaTh
¢bu3nueckue 3a1auu;

4) BnaieHre METOAAMHU CaMOCTOSITETLHOTO
IUTAHUPOBAHMS U MTPOBEJICHUS PUBNYECKUX
JKCIIEPUMEHTOB, OIIMCAHUs U aHaIN3a
MOJIyY€HHOM M3MepUTEeNbHON HH(pOpMAIUH,
OIIpEIENEHUs JOCTOBEPHOCTH MOJIyYEHHOIO
pe3yJIbTaTa;

5) cpopMUPOBaHHOCTH YMEHUS PUMEHSThH
MOJTyYEHHBIC 3HAHUS JIs1 O0BSICHEHUS
yCIOBUH MPOTeKaHUS PUINUECKUX SIBICHUHN B
MPUPOAE U JJIsI IPUHATHSA MPAKTUYECKUX
pELIEHHH B IIOBCEIHEBHOW KU3HU;

5) cpopMUpPOBAaHHOCTH YMEHUH
MIPOTHO3UPOBATh, AHATM3UPOBATH U
OLIEHUBATh MOCIIEICTBUS OBITOBON U
MIPOM3BOJICTBEHHOH NIEATETHHOCTH YeJIOBEKa,
CBSI3aHHOMU C (PU3MUECKUMHU MTPOLIECCAMHU, C
HO3HINH YKOJIOTHIECKOH 0€30IMacHOCTH.

6) chopMHUPOBAHHOCTH COOCTBEHHOM
MTO3HIIMH 110 OTHOIIEHUIO K (PU3UIECKOM
uHGpOPMAIINH, TTIOTy4aeMON U3 Pa3HbIX
HUCTOYHHKOB,

7) oBnaneHue (chopMUPOBAHHOCTh
MIPEICTaBIICHHUI) TIPaBUIIAMH 3aITACH
¢uznyeckux Gopmyi perabePpHO-TOUSUHOH
cucteMbl o6o3naueHuit JI. bpaiins (s
CIIETIBIX M CTA0OBUISIINX CTY/ICHTOB).
CryneHTbl ¢ UHBAJIUAHOCTHIO U OB3 He
00y4aloTcsl, TUYHOCTHBIE Pe3yJbTAThl He




¢dopmupyercs.

BpinyckHUK HA yriiy0JIeHHOM YPOBHE HAYYUTCS:

OOBSICHATh W aHAIM3MPOBATH POJb M MeCTO (U3UKU B (OPMHPOBAHUU COBPEMEHHOM
Hay4YHOW KapTUHbI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHMKU M TEXHOJOTHM, B MPAKTUYECKOU
JIeATSIILHOCTH JIFO/ICH;

XapaKTepUu30BaTh B3aUMOCBSI3b MEXKAY (DU3UKOM U APYTUMHU €CTECTBEHHBIMU HayKaMU;

XapaKTepU30BaTh CUCTEMHYIO CBSI3b MEX/1Y OCHOBOIIOJIATAIOIMMHU HayUYHBIMH MOHSATUSAMU:
MIPOCTPAHCTBO, BpeMs, MaTepus (BEIIECTBO, 10JI€), ABIKEHUE, CHIIa, SHEPT U,

NOHUMAaTh U OOBSACHATH IEIIOCTHOCTh (PU3MUECKOW TEOpUH, pa3iInyarh TPAHUIBI €e
MIPUMEHUMOCTH M MECTO B PAAY APYTUX GUZUUYECKUX TEOPHUIL;

BJIQJ€Th  NpUEMaMH  IOCTPOEHMSI  TEOPETHMUECKUX  JIOKA3aTelbCTB, a  TaKXke
MIPOTrHO3UPOBAHUSI OCOOCHHOCTEHM MpOoTeKaHWsl (PU3NYECKUX SBJICHUN M IMPOIECCOB HAa OCHOBE
IIOJIyYEHHBIX TEOPETUUECKHUX BBIBOJIOB U OKA3aTENbCTB;

CaMOCTOSITEJIbHO KOHCTPYHPOBATHh SKCIEPUMEHTAIbHbIE YCTAaHOBKH JUIsl MPOBEPKU
BBIIBUHYTBIX TUIIOTE3, PACCUUTHIBATH A0COIIOTHYIO U OTHOCUTEIBHYIO ITOIPEIIHOCTH;

CaMOCTOSITENIbHO TIAHUPOBATh U MPOBOAUTH (PU3UUYECKUE IKCIIEPUMEHTHI,

pemaTh MpaKTUKO-OPUEHTHPOBAHHBIE KAUYECTBEHHBIC W PacUETHBIE (PU3UYECKUE 3aJauu C
OMOpPOM KaK Ha U3BECTHbIC (PU3MYECKHE 3aKOHBI, 3aKOHOMEPHOCTHU U MOJICNIH, TaK U Ha TEKCTHI C
M30BITOYHON MH(OPMAITHEI;

OOBSACHATh TPAHUIBl MPUMEHEHUS H3YYCHHBIX (PU3NYECKUX MOJAENEH NpU pelieHuu
(U3NIECKUX U MEXITPEIMETHBIX 3a]1a4;

BBIIBUTAaTh  THUIOTE3bl HAa  OCHOBE 3HAHHA  OCHOBOIIOJAraloOmMX  (hU3MYECKHUX
3aKOHOMEPHOCTEN U 3aKOHOB;

XapaKTepu30oBaTh  TJ00albHBIE  MPOOJIEMBI,  CTOSALIME  MEpel  YeIOBEYECTBOM:
SHEPreTUYECKUE, ChIPhEBBIE, IKOJIOTMUECKUE, U POJIb (PU3UKHU B PELICHUH 3TUX MPOOIeM;

OOBSCHATH MPHUHIMIBI PabOThl M XapaKTEPUCTUKH H3YUYEHHBIX MAIlUH, TpUOOpOB U
TEXHUYECKHUX YCTPOMICTB;

OOBSICHATD YCIIOBUS NMPUMEHEHUs (GU3NUECKUX MOJETeH NpH pereHnd GU3n4ecKux 3a1ad,
HaXOJUTh aJeKBAaTHYIO MPEAJIOKEHHON 3a1aue (U3NYECKyI0 MOJENb, pa3peliars npodieMy Kak
Ha OCHOBE MMEIOIINXCS 3HAHUH, TaK U IIPH IIOMOILY METOJOB OLIEHKH.

BoinyckHUK HA yriry0JIeHHOM YPOBHE MOJYYUT BO3MOKHOCTb HAYYUThCH:

MMPOBEPATH OKCIICPUMEHTAJIBHBIMHA CPCACTBAMU BbIIBUHYTBIC T'MIIOTC3hI, (bOpMYIH/Ip}/S{ ICJIb
WCCIIEIOBaHMs, Ha OCHOBE 3HAHUS OCHOBOIMOJArarolmmX (U3NUEeCKUX 3aKOHOMEpPHOCTEH U
3aKOHOB;

OMKCHIBATh W AHAIM3HPOBATh TMOTYYEHHYIO B pe3yjibTaTe MPOBENCHHBIX (PU3MUECKUX
AKCTIEPUMEHTOB HH(POPMAIIHIO, OTIPEEIAThH €€ JOCTOBEPHOCTD;

MOHUMATh M OOBSCHATH CHUCTEMHYIO CBSI3b MEXKIY OCHOBOMOJATAIOIIMMU HAYYHBIMHU
MOHSATHUSIMU: IPOCTPAHCTBO, BpeMsl, MaTepHust (BELIECTBO, MOJIE), IBUKEHHE, CUIIA, SHEPTHS;

pemarh dKCIEPUMEHTAIbHbBIE, KAUECTBEHHbIE U KOJMYECTBEHHBIE 3aa4d OJIMMIIAAIHOTO
YPOBHA CIIOXKHOCTH, HCIIOJIb3YA (bmnqecm/le 3aKOHBI, a TaKX€ YpPaBHCHUSA, CBA3BIBAIOIINC
(u3nUYecKre BETUYNHBI,

AHAIM3UPOBATh TPAHUIBI MPUMEHUMOCTH (DHU3MUECKUX 3aKOHOB, MOHMMATh BCEOOIUI
XapaKkTep @yHHaMeHTaJ'H)HI)IX 3aKOHOB U OI'PaHUYCHHOCTD MCITIOJIB30BAHUS YACTHBIX 3aKOHOB,

dbopMynupoBaTh W pellaTh HOBBIE 3aJa4yd, BO3HUKAWOIIME B XO0A€ Yy4yeOHO-
HCCIIEIOBATENBCKOW M IPOECKTHOM JIEATEIIbHOCTH;

YCOBEPIICHCTBOBATH MPUOOPHI U METOMABI HCCIEAOBAHUS B COOTBETCTBHH C MOCTABICHHON
3aJ1avueii;

HCIIOJIB30BAaTh MCTOAbI MATCMATUUYCCKOTO MOACIUPOBAHUA, B TOM YHCIIC HpOCTefIHlPIC
CTATUCTUYCCKHE METOBI sl 00pabOTKH pe3yIbTaTOB IKCIIEPUMEHTA.



2. Coneprxkanue y4eOHOT0 npeaMera.

DU3UKA M eCTECTBEHHO- HAYYHbIH METO/ NO3HAHMSA IPHPOABI

®dusuka — ¢yHAaMeHTalbHass Hayka o mpupoje. HayuHblii MeToJ MO3HaHHUA MHpa.
B3aumocBs3p Mexay (uU3MKOW W APYrUMH €CTECTBEHHBIMH HayKaMu. MeTOIbl Hay4yHOTO
uccienoBanus ¢uznueckux spieHuil. Ilorpemnoctn u3MepeHu (U3NYECKUX BEIUYUH.
MopenupoBanue SBICHUM M MPOLIECCOB MPUPOJBI. 3aKOHOMEPHOCTh U CIy4alHOCTh. ['panuiibi
IPUMEHUMOCTH (pu3nueckoro 3akoHa. dusznueckre TEOPUM M MPUHLHUI COOTBETCTBUS. Poib u
MecTo ¢GU3MKH B (HOPMUPOBAHHHM COBPEMEHHON HAay4YHOW KapTHHBI MHpA, B TNPAKTHUYECKOU
JEATEIBHOCTH JtoJel. PU3KKa U KyJIbTypa.

Mexanuka

IIpeamer M 3amayu  KIAaCCUYECKOM MeXxaHMKU. KuHeMarnueckue XapakTEpUCTUKU
MEXaHWYECKOTO JBIKEHUsA. Mogjenn Ten M JABWKEHHH. PaBHOYCKOpDEHHOE MNPSMOJIMHEHHOE
JBIDKEHUE, CBOOOJIHOE TMaJCeHUE. JBM)KEHHE Tejia, OpOLICHHOTO IO YIJIOM K TOpPU30HTY.
JIBM>KEHHE TOUKH 110 OKpYKHOCTH. [TocTynarensHoe 1 BpalarenbHOe ABM)KEHHUE TBEPIOTO Tea.

Bzaumopeiicteue ten. [lpuHuun cynepno3uuuu cwi. MHepuuanbHas cCUCTEMa OTCYETA.
3axkoHbl MexaHuku HproToHa. 3akonbl BeemupHoro tarorenus, I'yka, cyxoro tpenus. BuxeHue
HEOECHBIX TEJT M UX HCKYCCTBEHHBIX CITyTHUKOB. SIBIEHUWs, HAOMIOIAaeMble B HEMHEPLIUAIbHBIX
CHUCTEMAaX OTCYETA.

Wmnynec cuipl. 3aKOH W3MEHEHHUsS M COXpaHEHHs HuMIyibca. Paborta cuibl. 3akoH
WU3MEHEHHUS U COXPAHEHUS DHEPIHUM.

PaBHOBecue mMaTepHaIbHON TOYKH M TBEPJAOTO TeJa. Y CIIOBHSI PABHOBECHS TBEPIOIO TEJa
B MHEPLUHMAIBHON cucTeMe orcuera. MoMeHT cuibl. PaBHOBecue >KMIKOCTH UM rasza. [[Bmkenue
KHUJKOCTEH U ra30B. 3aKOH COXPAHEHUS SHEPTUH B IMHAMUKE KUJKOCTHU U rasa.

Mexanunueckue KoneGaHUs M BOJHBL. AMIUIMTYAA, MEPUOA, YacToTa, ¢da3za KojeOaHui.
[IpeBpareHus 3Hepruu npu Kojaedanusax. BeiHyX1eHHbIE KOJe0aHusl, pE30HAHC.

[Toriepeunble M MPOAOJIbHBIE BOJHBI. DHeprus BoOJHbL. MHTepdepeHuus u nudpakuus
BOJIH. 3BYKOBBI€ BOJIHBI.

MouJiekyasipHas pu3nKa ¥ TEPMOAMHAMUKA

[Tpeamer u 3anaun MoJeKysipHO-kMHeTH4eckoil Teopun (MKT) u TepmoanHamMuKy.

DxcrniepuMeHTanbHbie  foka3zarenbctBa MKT. AOGcomoTHas Temmeparypa Kak Mepa
CpPEeIHEH KMHETHUYECKOW JSHEPIHM TEIUIOBOIO IBIKEHHUs YacTHI] BellecTBa. Monenb UacalbHOro
raza. JlaBmenue raza. CBsA3p MeXAy JaBI€HHEM W CpelHEH KUHETHYECKON »Heprueu
IIOCTYIATEIBHOIO TEIJIOBOI'0 ABMKEHHUS MOJIEKYII UACAIIBHOIO rasa.

Mogenes uaeanbHOrO rasa B TEpMOAMHAMHKE: ypaBHeHUE MeHneneeBa—Kianeipona,
BBIPAKEHUE JUIs1 BHYTPEHHEN dHepruu. 3akoH JlanbToHa. ['a30BbIe 3aKOHBI.

ArperatHble cocTosiHMsSI BemecTBa. PazoBble mnepexoibl. [IpeoOpa3oBaHue sHEpruu B
¢da3oBbIX Tepexoaax. HacklllleHHbIe M HEHachllleHHbIe Mapbl. BmaxHocTh Bo3ayxa. Mojenb
cTpoeHns kuakocred. IloBepxHocTHOe HarTsbkeHwe. Mogenb CTpOEHMS TBEpABIX — Tell.
MexaHuyeckue CBOMCTBA TBEPABIX TEJ.

BuyTpennsis sHeprus. Paborta u Teruionepenaya Kak CocoObl M3MEHEHUsS BHYTpPEHHEH
sHepruu. IlepBblif 3akoH TepMoauHaMMKH. AnuabaTHbeli  mpouecc. Bropoit  3akoH
TEPMOJIMHAMUKH.

[TpeoOpa3zoBanus sHepruu B TernoBelx MamuHax. KI1/1 TermnoBoit mammuusl. Hukn Kapho.
DKOJOTrHYeCKHe MPOOIeMbl TETTIOIHEPTETUKH.

DIEeKTPOAMHAMHUKA

[IpenmMer ¥ 3agaun  ANEKTPOAMHAMUKH. OJIEKTPUYECKOE B3aUMOJCHCTBHE. 3aKOH
COXpAaHEHUs JJIEKTpUYecKoro 3apsga. 3akoH Kynona. HanpsskeHHOCTP HW MOTEHIHAI
JJIEKTpOCTaTHUeCKoro moisA. IIpuHnun cyneprmo3uumu dIeKTpUdYecKux Imosied. PasHocTs
NOTeHIHAIO0B. [IpOBOOHMKM M AMDIEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE. OJIEKTPUYECKAs
eMKocTb. KoHneHcaTop. DHeprus 3MeKTpUYECKOTro MOJsL.



[TocTostHHBIN HnekTpuyecKkuid TOK. Onektpoasmwxkymas cuiaa (DJC). 3akon Oma mms
IIOJIHOM ~ DJEKTPUYECKOM  IenHu. OJEKTPUYECKMM TOK B METallaX, dJIEKTPOJIMTax,
MOJIYIPOBOJIHUKAX, Ta3ax W Bakyyme. [lmasma. Onextponus. IloaynmpoBOAHHKOBBIE MPUOOPHI.
CBepXIpOBOIUMOCTb.

MarnutHoe none. Bekrop marauTHOM MHAyKUMH. [IpuHLIMN cynmepno3mumyM MarHUTHBIX
nosiei. MarHuTHOE 1oJIe NMPOBOAHMKA C TOKOM. JIEMCTBHE MAarHUTHOIO IIOJS HA IPOBOJHHUK C
TOKOM U JBHXKYILYIOCS 3apspKeHHYH0 yactuny. Cuna Amrepa u cua Jlopenua.

[ToToxk BexkTOpa MAarHUTHOW MHIYKUUHU. SIBIIEHUE AJIEKTPOMArHUTHOW MHAYKLMHU. 3aKOH
3JEKTpOMArHUTHON MHAYyKIMU. DJIC MHAYKIMHA B IBMOKYIIUXCS TpoBoAgHuKax. [IpaBuino Jlenua.
SABnenune caMoMHAYKUMU. WHIYKTUBHOCTb. ODHEPrus 3JEKTPOMAarHUTHOrO moJiss. MarHuTHble
CBOMCTBA BEILECTBA.

DJIEKTPOMAarHuTHbHIC KoJieOaHusI. KonebarenbHblit KOHTYP. CBoboaHbIC
AJIEKTPOMArHUTHBIE KoJeOaHUs. BBIHYXKIEHHBIE DSJEKTPOMAarHUTHbIE KoseOanus. Pe3zonanc.
[lepemennsbiii Tok. KoHaeHCAaTOp M KaTylKa B LIENU ITepeMeHHOro Toka. [IponsBoacTso, nepenaya
Y TIOTpeOJICHHE AIIEKTPHUYECKON SJHEPTUHU. DIIEMEHTapHast TeOpus TpaHchopmaropa.

DJIEKTpOMarHuTHOe moiie. BuxpeBoe 3JIeKTpUUECKOE MOJie. DJIEKTPOMATHUTHBIE BOJIHBI.
CBolicTBa 3JEKTPOMarHUTHbIX BOJH. JlWMama3oHbl AJIEKTPOMAarHWTHBIX HW3JIyYEHUH U HX
MPaKTUYECKOE MpUMeHeHue. [[puHIuIbI paguocBs3u U TEJIEBUICHUS.

I'eomerpuyeckas onruka. [IpsmMonuHelHOE pacCIpOCTpaHEHUE CBETA B OJTHOPOJHOM cpene.
3aKoHBl OTpaK€HUA W mpenomiieHHs cBeTta. [lonHoe BHyTpeHHee oTpakeHue. OnTuyeckue
pUOOPHI.

BonnoBeie cBoiictBa cBera. Ckopocth cBera. MuTepdepenius cBera. KorepeHTHOCTb.
Hudpakmus ceera. [lomspuszammst cBera. J[lucmepcuss cBera. IlpakTudeckoe mpUMEHEHUE
3JIEKTPOMArHUTHBIX U3TyYECHUN.

OcCHOBBI ClIENUAJILHON TEOPHH OTHOCUTEIbLHOCTH

MHBapuaHTHOCTh MOJYJII CKOPOCTH CBeTa B Bakyyme. [IpMHUIMII OTHOCUTEIBHOCTHU
OiiamreliHa. [IpocTpaHCTBO ¥ BpeMs B CHEIHAIBHOM TEOPUU OTHOCHUTEIBHOCTU. DHEPTrHs W
UMIYJbC CBOOOIHON YacTHUIlbl. CBSA3b MacChl ¥ SHEPTUU CBOOOJHOM YaCTULIbl. DHEPTHsI TOKOS.

KBanToBas ¢puzuka. @Pu3uka aroMa 1 AaTOMHOI0 si/Apa

[Tpeamer u 3a1a4M KBaHTOBOM (PU3UKH.

TenoBoe n3nyuenue. Pacnpenenenue s3Hepruu B CEKTpe aOCOTOTHO YEPHOT'O Tea.

['mnoreza M. [Inanka o kBaHTax. Porodddexr. OnbiTel A.I. CToneTroBa, 3aKOHBI
¢dotordpdekra. YpaBuenue A. DiiHmTelHa 115 GoTtorddekra.

®otoH. Oneitel I1.H. JlebeneBa u C.U. BaBunosa. I'unoresa JI. ne bpoiinsg o BoiHOBBIX
cBoiicTBax uactuil. KopmyckynspHo-BOJHOBOM ayanusm. Judpakuus siaekTpoHOB. [laBneHue
csera. CooTHOIIEHUE HeonpeaeneHHoctel [ eitzenOepra.

Mopnenn crtpoenust aroma. OObsACHEHUE JIMHEWYATOro CIEKTpa BOAOPOJAa Ha OCHOBE
KBaHTOBBIX NocTysnaroB H. bopa. CioHTaHHOE 1 BBIHYX/IEHHOE U3JIyYE€HUE CBETA.

CocraB u ctpoeHue aromHoro siapa. M3oronsl. SAnepusie cunbl. Jledekt mMaccsl U SHEpPrus
CBA3U sA1pAa.

3aKOH paguOaKTUBHOIO pacmajaa. SnepHele peakuuy, peakuuHu JACJICHHUs W CUHTE3a.
ennas peakuus aeneHus saaep. SnepHas sHepretuka. TepMOsACPHBINA CUHTES.

DneMeHTapHble  4YacTulbl.  (DyHIaMEHTalbHbIE  B3aUMOJICHCTBHS. Yckopurenu
JJIEMEHTAPHBIX YACTHII.

Crtpoenue Bcesiennoi

[IpMEeHUMOCTh 3aKOHOB (PU3UKU A1 OOBACHEHUS TNPUPOABI KOCMUYECKHUX OOBEKTOB.
Conueunast cucrema. 3Be3/lbl M MCTOYHMKM UX dSHepruu. Knaccudukanus 3pe3n. DBomouus
CoJIHIIa U 3BE3]I.

['anaktuka. [pyrue ranaktuku. IIpocTpaHCcTBEHHO-BpEMEHHBIE MacIITa0bl HaOII0gaeMoi
Bcenennotii. [Ipencrasnenne o6 3Bomonuu Beenennoit. TemHas MmaTepust 1 TEeMHasi YHEPTHSL.



IIpuMepHBIii epeyeHb NPAKTHYECKUX M J1a00paTOPHBIX padoT (Ha BLIOOP y4UTe 1)

[TpsiMble n3MepeHus:

U3MEpPEHNE MIHOBEHHON CKOPOCTH C MCHOJIb30BAaHUEM CEKYHAOMEpa WM KOMIIbIOTEpa C
JIaTYNKaMH;

cpaBHEHHE Mace (10 B3aUMO/JICHCTBHIO);

U3MEPEHHUE CUIT B MEXAHUKE;

U3MEpEeHUE TeMIepaTyphl JKUAKOCTHBIMU M HU(PPOBBIMU TEPMOMETPAMH;

OLIEHKAa CHJI B3aUMOJICHCTBUSA MOJIEKYN (METOAOM OTphIBA KaIleb);

U3MEpEeHUe TEPMOANHAMUYECKUX [1apaMeTPOB rasa;

n3mepenue JJ[C ucTouHMKa TOKa;

U3MEpEHUE CUIIbI B3aMMOJEHCTBHSI KaTyIIKU ¢ TOKOM M MarHUTa MOMOUIbIO JIEKTPOHHBIX
BECOB;

olpeieNieHue nepuoaa oOpalieHus JBOMHBIX 3Be3] (IIeUaTHbIE MaTepUaIbl).

KocBenHble n3mMepeHus:

U3MEpEHUE YCKOPEHMUS,;

U3MEpPEHNE YCKOPEHUs CBOOOHOTO MaJICHHUS;

OIpeieIeHNe SHEPTUH U UMITYJIbCA 10 TOPMO3HOMY ITYTH;

U3MEpEHHE YAEIbHOM TEIIOTHI IJIaBICHUS JIbJA,;

U3MEpEHUE HAIPSDKEHHOCTH BHUXPEBOTO 3JEKTPUYECKOro Mouisd (mpu  HaOII0eHUH
AEKTPOMArHUTHON MHIYKIUH);

U3MEpEHUE BHYTPEHHETO CONPOTUBIICHUSI UICTOUHUKA TOKA;

olpeziesieHue TIoKa3aTells IPEIOMIICHUS CPEJIbL;

u3MepeHue (GOKyCHOT0 pacCTOSIHUS COOMPAIOLIEH U pacCeUBAOLIEH JIMH3;

OIpeziesieHUE JIJIMHBI CBETOBOM BOJIHBI;

OIpe/ielIeHue HMMITyJIbCca M SHEPrHMM YacTUIbl NPU JBM)KEHUM B MarHUTHOM Iojie (I10
¢dotorpadusam).

HaGnronenue siBieHuit:

HaOJII0/IEHUE MEXaHWYECKUX SIBJIEHUH B MHEPLUAIbHBIX M HEHHEPIHUAIbHBIX CHUCTEMax
OTCYETA;

HaOJI0/ICHUE BBIHYXKJICHHBIX KOJIEOaHU U PE30HAHCA,

HabmoneHue nudpdysuu;

HaOJII0/IeHUE SIBJICHUSI 3JIEKTPOMarHUTHOM MHYKIUY;

HaOJIr0IeHNe BOJTHOBBIX CBOMCTB cBeTa: MU pakuus, HHTepPEepeHIINs, TOIIpU3aLs;

HaOJII0/IEHUE CIIEKTPOB;

BeuepHHE HaOIr01eHus 3Be3/1, JIYHBI U MIaHeT B TEJIECKOI WM OUHOKIIb.

Hccnenosanust:

UCCIIEOBAHNE PABHOYCKOPEHHOTO JIBWJKEHUS C  HCIIOJB30BAHHUEM  DJIEKTPOHHOTO
CEKYHJIOMepa WJIM KOMITbIOTEpa C JTaTYNKaAMHU;

UCCIIEIOBaHHE JBMKEHUS Tea, OpPOLIEHHOTO TOPU30HTANIBHO;

HCCJIEIOBaHKE LIEHTPAJILHOTO yAapa;

MCCJIEJOBAHNE Kau€HUs WIMH]PA 110 HAKIIOHHOW IIJI0CKOCTH;

UCCclIeJOBaHKEe JBHUKEHHS] OpoyHOBCKOM yacThilbl (1o Tpekam [leppena);

HCCJIEJOBAHNE U30IIPOLIECCOB;

HCCJIETOBaHUE M30XOPHOTO MPoliecca U OleHKa aOCOIIOTHOTO HYJIS;

MCCJIEOBAHUE OCTHIBAHUS BOJIBI;

UCCJIEIOBAaHUE 3aBUCHMOCTH HANpPsDKEHUs Ha TMOJI0CAaX MCTOYHMKA TOKAa OT CHJIbI TOKa B
LEIN;

UCCJIEIOBAaHHUE 3aBUCMOCTH CHJIbI TOKA Yepe3 JaMIIOUKy OT HaMpsKEHHs Ha HEel;

UCCIIIOBaHNE HAarpeBaHuUs BOJIbI HarpeBareieM HeOOJIbIIONH MOIIIHOCTH;

UCCIICIOBAaHME SIBJICHUS HJIEKTPOMArHUTHON MHIYKIINY;

MCCJIEJOBAHNE 3aBUCUMOCTH yIJIa IPEJIOMJIEHUS OT yrja MaJcHus;



HCCJIEIOBAaHUE 3aBHUCHUMOCTU PACCTOSIHHS OT JIMH3BI O M300pa)X€HHsI OT PAaCCTOSIHUS OT
JUH3HI JI0 IPEAMETA;

UCCJIEIOBaHKE CIIEKTpa BOJIOPOA;

WCCJICIOBAHHE JIBUKCHUSI IBOMHBIX 3Be3]1 (110 TIEYaTHBIM MaTepHaiaM).

[TpoBepka runotes (B TOM 4HCIIE UMEIOTCSI HEBEPHBIE):

[Py ABMKCHUH OpycKa MO HAKJIOHHOHW IUIOCKOCTH BpeMs TIEPEMEIICHHsS Ha OIpeIeIICHHOE
paccTostHusI TeM OoJIbIIe, YeM OoJIbIlie Macca OpycKa;

IpU JIBWKCHUHM OpycKa IO HAKIOHHOW TUIOCKOCTH CKOPOCTH IMPSIMO MPOMOPIIMOHATBHA
yTH;

[IpU 3aTyXaHUU KojeOaHuM aMIUIUTy1a OOpaTHO MPOMOPIOHATIbHA BPEMEHHU;

KBaJIpaT CpPEIHETO IMepeMElIeHUsT OpPOYHOBCKOW YACTHUIBI TPSIMO IPOIMOPIIMOHAICH
BpeMeHHu Ha0moeHus (1o Tpekam Ileppena);

CKOPOCTh OCTBIBaHHMSI BOJIbI TMHEHHO 3aBUCUT OT BPEMEHH OCTHIBAHUS;

HaANpPsDKEHUE TIPU MOCIIeI0BATEIbHOM BKIFOUEHUHU JIAMIIOYKU U PE3UCTOPa HE PABHO CyMMeE
HaNpsHKEHUN HA JIAMIIOYKE U PE3UCTOPE;

YrOJI IPEIOMIICHUS TPSIMO MIPOMIOPLIMOHATICH YTy TMa/ICHUs;

IIPH IJIOTHOM CJIO’KEHUU JIBYX JIMH3 ONTHYECKUE CHITBI CKJIA [LIBAIOTCS;

KoHncTpyrnpoBanue TeXHUYECKHX YCTPOUCTB:

KOHCTPYHPOBAHUE HAKJIOHHOM MIOCKOCTH ¢ 3aaaHHbIM KII/I;

KOHCTPYHPOBAHUE PhIUa)KHBIX BECOB;

KOHCTPYMPOBAaHUE HAKIIOHHOW TUIOCKOCTH, IO KOTOPOW OpPYCOK IBWKETCS C 3aJaHHBIM
YCKOpPEHUEM; KOHCTPYHWPOBAHME JIEKTPOABUTaTENsI; KOHCTPYUpPOBaHUE TpaHchopMarTopa;

KOHCTPYHPOBAHHE MOJIENIN TEJIECKOIIA I MUKPOCKOIIA.



3. TemaTuyeckoe MJIAHUPOBAHUE, B TOM YHUCJIE C Y4eTOM padoyeil mporpaMMbl BOCIIMTAHUS
€ YKa3aHHeM KOJIMYecTBAa YacOB, OTBOAUMBIX HA OCBOEHUE KAMK/I0H TeMbl.

No Tewma, pazaen O6beMm Copepxanne yaeOHOT0 MaTepuana Komu-
o\ 4acoB 94eCTBO
4acoB
Du3uKa U eCTeCTBEHHO-
HAY4YHbI MeTO/ MO3HAHUsA | 12
NpHPOAbI
1 ®usnka — pyHrIaMeHTaIbHAs HAyKa O IPUPOJE. 1
2 Hay4Hblii METO/ IO3HAHUS MUPA. 1
3 B3anMoCBs3b MEXAY QU3UKON U APYTHUMU 1
€CTECTBEHHBIMU HAYKaMHU.
4 MeTobl HaydHOTO UCCIIEIOBaHUS (PU3UIECKIX 1
SIBJICHUI.
9) [lorpemrHoCTH N3MEPEHUH (PU3MUECKUX BEITHUYMH. 1
6 MozenpoBaHue SIBJICHUN U IIPOLIECCOB IIPUPOJIBL.. 1
7 3aKOHOMEPHOCTB U CIIy4aliHOCTh 1
8 ["paHHIIBI TPIMEHUMOCTH (PU3MUYECKOTO 3aKOHA. 1
9 Du3nyecKkue TEOPUU U MPUHIUI COOTBETCTBHUSL.
Posib 1 MecTO GU3UKU B JOPMUPOBAHUU
10 COBPEMEHHOM HAyYHOU KapTUHBI MUPA 1
Posib 1 MecTO (PM3UKU B MPAKTUYECKOM IEATETbHOCTH
11 Imronen 1
12 dusuka 1 KyJIbTypa. 1
Paznea 1. 70
MexaHuka
13 [IpenMer 1 3a1a4u KJIaCCUYECKON MEXaHUKU 1
14 [IpenmMer 1 3a1auu KIaCCUYECKON MEXaHUKN 1
15 KunemaTtnyeckue XxapakTepUCTUKA MEXaHUYECKOTO 1
NTBUKEHUSI
[IpakTuyeckas padora Nel
16 [IpsiMble n3Mepenus: M3MepeHne MrHOBEHHOM 1
CKOPOCTH C UCIIOJIb30BAaHNUEM CEKYHJIOMEPA WIIH
KOMITbIOTEpA C JaTYUKAMHU
17 Mogenu Ten U ABUKCHUI 1
[IpakTuueckas pabora Ne 2
18 KocBeHHble n3mepenus: zmMepenne yckopeHusl. 1
3mepenne yckopeHust CBOOOHOTO TTaICHUSI
19 PaBHOYCKOpEHHOE NMPSIMOJIMHENHOE IBUKEHUE 1
[TpaxTuueckas padota Ne 3. MccnenoBanue
20 PaBHOYCKOPEHHOI'O ABM)KEHHUS C UCIIOJIb30BAHUEM 1
PIIEKTPOHHOTO CEKYHAOMEPA NN KOMIIBIOTEPA C
aTYNKaMU
21 CBobosHOE najieHne 1




JIBu>KeHMe Tena, OpOILIEHHOTO MO YTJIOM K

22 1
FOPU30HTY

23 [TpakTrueckas padota Ne 4. MccienoBanue 1BHKEHUS 1
Tesa, OPOIIEHHOTO TOPU30HTAIBHO

24 J[BrKE€HNE TOUKH 110 OKPYKHOCTH 1

25 JIBU>KEHHME TOUKH 110 OKPY’KHOCTH 1

2% [locTynaTenbHoe U BpalaTeIbHOE JBUKCHHE 1
TBEPJIOTO TeJia

97 [locTynaTtenbHoe U BpaliaTeabHOE ABMKEHUE 1
TBEPJIOTO TeJia

28 BsanmomeiicTBue Ten 1

29 B3aumopeiicTBue Ten 1

30 [IpyHIMI CYIEePIIO3ULIUH CUTT 1

31 [IpyHIMI CynIepHO3ULIUH CUTT 1

32 MuepunanpHasi cucTeMa OTCYEeTa 1
[IpakTuueckas padota Ne 5. Habmonenue

33 MEXaHWYECKUX SBJICHUN B MHEPIIUMOHAIBHBIX U 1
HEUHEPIMOHAIBHBIX CHCTEMAX OTCUETa

34 3akoHbl MexaHUKH HproTOHA 1

35 3akoHbl MexaHuku HeroToHa 1

36 [IpakTuueckas padora Ne 6 [IpsiMbie usmepeHus
CpaBHEHHE MacC; H3MEPEHUE CUJT B MEXaHUKE

37 [IpakTuueckas pabora Ne 7.
MccneqoBanue NEHTPAIIBHOTO yaapa

38 [IpakTuueckas pabora Ne 8. KonctpyupoBanue
PBIYQKHBIX BECOB

39 3akoHbl Bcemupnoro tsarorenus, ['yka, cyxoro 1
TPEHUSI.

40 3akoHbl BcemupHoro tsarorenus, ['yka, cyxoro 1
TPEHUSI.
[IpakTrueckas paborta Ne 9 KoHcTtpynpoBanue

41 HaKJIOHHOM TUIOCKOCTH T10 KOTOpO# Opycok aBmxkercs | 1
C 3aJJaHHBIM YCKOPEHUEM

42 [IpakTrueckoe 3aHsTue Pemenue 3anay 1

43 [IpakTuueckas pabora Nvg 10. UccnenoBanue kayeHus 1
[UJTUHPA 110 HAKIIOHHOM IJTIOCKOCTH
[IpakTuueckass padota. Ne 11.IIpoBepka runores:
[Tpu nBM>KeHUN OpycKa M0 HAKIOHHOM MIIOCKOCTH

44 BpeMsI ITepeMEIEHHUs Ha OTIPEICTICHHOE PACCTOSHUS 1
TeM Oosblie, ueM Oosbiie Macca Opycka. [Ipu
NBUKEHUH OpyCKa IO HAaKJIOHHOM TIOCKOCTH
CKOPOCTb MPSMO MPONOPIUOHAIBHO MYTH

45 JIBrokeHre HEOECHBIX TEeT M WX HCKYCCTBEHHBIX 1
CIYTHUKOB

16 SBnenus, HaOOaeMbIe B HEMHEPIIUATTBHBIX 1
CHUCTEMax OTCYeTa

47 SBnenus, HaOOJaeMbIe B HEMHEPIIUATTBHBIX 1
CUCTEMaxX OTCYeTa

48 MMITysibC CHITbI

49 VIMITysibC CHITBI 1

50 3aKOH U3MEHEHHUS U COXPaHEHUS UMITYJIbCa. 1




51 3aKOH U3MEHEHHS U COXPAHEHHS UMITYJIbCA. 1

52 PaboTa cuitbl 1

53 PaGota cuibl 1

54 3aKOH U3MEHEHHUS U COXPAHEHUS SHEPTUH. 1

55 3aKOH U3MEHEHUS U COXPAaHEHMsI SHEPIUH. 1

56 PaBHOBecHEe MaTepuanbHOI TOUKU U TBEPAOTO Tea 1

57 PaBHOBecHe MaTepUabHON TOUYKHU U TBEPJIOTO Tela 1

58 YcnoBus paBHOBECHS TBEPIOTO TeNa B 1
MHEPLUAIBHONW CHCTEME OTCUETA.

59 YcnoBus paBHOBECHS TBEPIOTO TeNa B 1
MHEpLUUAIbHON CHCTEME OTCUETA..

60 MoMeHT cuibl 1

61 MOMEHT CHIIEI 1

62 PaBHOBecue )XUIKOCTH U rasa. 1

63 PaBHOBecHe )KUAKOCTH U rasa. 1

64 JIBr>KeHUE KUJIKOCTEH U Ta30B. 1
[Ipaktnueckas  pabora Ne 12.  H3mepenue

65 TEMIIEpaTypbl ~ KUJIKOCTHBIMA M IUdpoBeiMu| 1
TEPMOMETPAMHU

66 3aKOH COXpaHEHHUs PHEPTUU B TUHAMUKE KHUJIKOCTH U 1
rasa.

67 3aKOH COXpaHEHHUs YPHEPTUHU B TUHAMUKE KHUJIKOCTH U 1
rasa.

68 MexaHndeckue KojaeOaHus U BOJTHBI 1

69 MexaHnueckue KojaeOaHus U BOJHBI 1

70 AMIUIATY/1a, IEPUO]T, YACTOTa, (aza KoIeOaHui 1
[IpakTuueckas pabora. Ne 13. IIpoBepka runores:

71 [1pu 3aTyxaHuu KoyebaHui aMILIMTYy1a OOpaTHO 1
TPONOPIIMOHAIEHO BPEMEHHU

72 [IpeBpaliieHust SHEPTUU ITPU KOJICOAHUAX 1

73 [IpeBparieHust SHEPTUU TP KOJICOAHUAX 1

74 BbIHyX1eHHbIE KOJIeOaHHs, PE30HAHC 1

75 BrinyxaeHHble Kojie0aHusl, pe30HaHC 1

76 [ToriepeyHsble ¥ MPOAOIBHBIE BOJIHBI. 1

77 DHeprusi BOJIHBI. 1

78 WnTepdepenius u nudpaxius BOJH. 1

79 WuTepdepenus u Audpakius BOIH. 1

80 3BYKOBBIE BOJIHBI. 1

81 3BYKOBBIE BOJIHBI. 1

82 Konrponsnas padora Ne 1 1

64
MouJiekyasipaas pusuka u
TCPMOAUHAMHUKA

83 [lpenmer u 3amaud  MOJEKYJISIPHO-KUHETHUYECKOU 1
teopuu (MKT) u TepmoarHaMuku.

84 [Ipeqmer ¥ 3amaduud  MOJIEKYJISIPHO-KUHETUYECKOU 1
teopur (MKT) u TepmoanaamMuku

85 [Ipenmer © 3amauyd  MOJEKYJISIPHO-KMHETUYECKOMN 1

teopurt (MKT) u repmonunamuku




86 DKcrepuMeHTanbHbIe ToKa3aTenbcTBa MKT. 1

87 DKcrnepuMeHTanbHble Toka3aTtenbcTBa MKT. 1
[IpakTrueckas padorta Ne 14. MccnenoBanue

88 nBUKEeHMs] OpOyHOBCKOM uacTuilel. KBagpar cpennero 1
repeMeleHNs] OpOYHOBCKOM YacTHUIIbI IPSIMO
[IPOIOPLIMOHAJIEH BPEMEHH HA0III0ICHUS
AOcoutoTHAs TeMIepaTypa Kak Mepa CpeaHen

89 KMHETUYECKOM SHEPruu TEIJIOBOTO JBMKEHUS JacTul | 1
BEILIECTBA.
[Tpaktuyeckas padora Ne 15.KocBeHHbIe H3MepeHUS:

90 Omnpenenenne nokasarens cpensl. OnpenencHue 1
JUIMHBI CBETOBOI BOJIHBI

91 Mosenb uieanbHOro rasa. 1

92 Mojens ueaabHOTO rasa. 1

93 JlaBeHue rasa. 1

9 JlaBnenue rasa. 1
CBs13b MEX/1y IaBJICHUEM U CpeIHEN KMHETUUECKON

95 HHEPrueil MOCTYNaTeNIbHOIO TEIIOBOTO IBUYKEHUS 1
MOJIEKYJ UJI€AJIbHOTO Ta3a
CBs13b MEX/1y IaBJICHUEM U CpeHEN KMHETUYECKON

96 HHEPrueil MOCTYNaTeNbHOIO TEIIOBOTO IBUYKEHUS 1
MOJIEKYJ UJI€aJIbHOTO Ta3a
[IpakTuueckas pabora Ne 16. [IpsiMbie usmepenus:

97 Onenka cu1 B3auMoJeiCTBUS MOJIeKyl. M3mepenue 1
TEPMOJAMHAMHUYECKUX TapaMEeTPOB Ta3a

08 Mosienb uieanbHOro ra3a B TEpMOIMHAMUKE

99 Monenb uieanbHOro ra3a B TepMOJUHAMUKE

100 VYpaBHeHue MeUH):[eJIeeBa—KJIaHeﬁpOHa, BBIpaKEHHE 1
U1l BHYTPEHHEH SHEPTUU

101 VYpaBHeHHe Mesz(eneeBa—KnaneﬁpOHa, BBIPAKECHHE 1
U1l BHYTPEHHEN DHEPTUU

102 3akon /lampToHa 1

103 3akon JlampToHa 1

104 I"a30BbI€ 3aKOHBI. 1

105 ["a30BbI€ 3aKOHBI. 1
[IpakTiueckas padora Nel7. MccnegoBanue n30XOpHOTO

106 nporiecca u oOleHKa abcortoTHOro Hyis. MccnenoBanue 1
M30IIPOLIECCOB

107 HpaKTI/IT-IeCKoe 3aHaTue Pemenne 3aga4 1

108 [pakTHyeckoe 3aHsTHE Pelenue 3amau 1

109 ArperaTHbpie COCTOSIHHSI BEIIECTBA. 1
[Tpaktuyeckas padora. Ne 18 .KocBeHHbIe

110 n3mepeHus: M3mepenue yaenbHON TeI0ThI 1
[J1aBJICHUS JIb/A.

111 da30BbI€ IEPEXO/IBI 1

112 da3oBbIC MEPEXOIbI 1

113 [TpeoOpazoBaHue YHEPTUH B (PA30BBIX MEPEXOax. 1




114 [Ipeo6pa3zoBanue sHEPrUM B (Pa30BBIX Mepexoax. 1
115 Hacel1ieHHbIe ¥ HEHACHIIICHHBIE MTAPBHL.. 1
116 HacplieHHble 1 HEHACBIIICHHBIE MTAPBHIL.. 1
117 Bnaxxnocts Bo3nyxa 1
118 BnaxHocTs Bo3ayxa 1
119 Mogenb cTpoeHus KUJIKOCTEN 1
120 Mopeinb cTpoeHHS )KUAKOCTEN 1
121 [loBepXHOCTHOE HATSKEHUE. 1
122 [loBepXHOCTHOE HATSKEHUE. 1
123 Mogeinb CTpOEHUS TBEPABIX TElL. 1
124 Mosenb CTpOCHUS TBEPABIX Tel. 1
125 MexaHUuecKre CBOMCTBA TBEPABIX TEIl. 1
126 MexaHnYecKue CBOMCTBA TBEPBIX TEJ. 1
127 BHyTpeHHSs SHEPrusl. 1
128 BHYTpEHHSISI SHEPTHSI. 1
129 PaGota u Tuennonepezzaqa KaK CrocoObl U3MEHEHHUS 1
BHYTPEHHEH YHEPTUU.
130 Pabora u Teronepeaata Kax CHOCOOBI U3MEHEHUS 1
BHYTPEHHEH YHEPTUU.
131 [lepBblil 3aKOH TEPMOAMHAMUKU 1
[TpakTuaeckas padorta Ne 19.ITpoBepka rurmoTres:
132 CKOpOCTh OCTHIBAHUS BOJIbI TUHEIHO 3aBUCUT OT 1
BpEMEHH OCThIBaHUA. VccienoBaHue OCThIBAHUS
BOJIBI
[IpakTiueckas padora Ne 20.VMccnenoBanus:
133 ccetoBaHne HarpeBaHUs BOJIbI HarpeBaTeieM 1
HEOOIBIION MOIITHOCTHA
134 IIpakTrueckoe 3audarue Pemenue 3agau 1
135 AnrabaTHBIH mporecc 1
136 AnuaGaTHbI mporece 1
137 Bropoii 3akoH TepMOIMHAMUKH 1
138 Bropoii 3akoH TepMOANHAMUKHI 1
139 BTopoii 3aKk0H TepMOIMHAMUKH 1
140 [TpeoOpazoBaHus YHEPTUH B TEIIOBBIX MAITUHAX 1
141 [IpeoOpazoBanms Y)HEPTUHU B TEIIJIOBBIX MaITHHAX 1
142 KII/I TermoBoi MalinHbI 1
[TpakTuueckas pabota. Ne 21.KonctpyupoBanue
143 TeXHUUYECKUX cpeAcTB: KoHcTpynpoBaHue HakioHHOM| 1
MJI0CKOCTH ¢ 3aaHHbIM KIT/]
144 [uxn Kapno 1
145 DKOJIOru4YecKre mpoodaeMbl TEIUIOIHEPTETHKY. 1
146 KonTponbnas padota Ne 2 1
JJIeKTPOAMHAMHKA 134
147 [IpeameT u 3aa4u SIEKTPOAUHAMUKH.
148 [Ipenmer u 3a1a4u dJIEKTPOAUHAMUKH.




149 [IpenMeT 1 3a1a4u 3JIEKTPOIMHAMUKU. 1
150 DIJIEKTPUUYECKOE B3aMMOJECHCTBHE. 1
151 3akon Kysnona 1
152 3akoH Kynona 1
153 3akon Kysnona 1
154 HanpskeHHOCTb U OTEHLMAIT HJIEKTPOCTATUYECKOTO 1
10151
155 HanpsKeHHOCTb U MOTEHLAIT JIEKTPOCTATUYECKOTO
10JI51.
156 [[pyHIMI Cynepno3ULUH SJIEKTPUUECKUX MOIEH. 1
157 Pa3HOCTE MOTEHIINATIOB 1
158 Pa3HOCTH NOTEHIIMAIOB 1
159 [IpOBOTHUKY U JUDIEKTPUKHU B JIEKTPOCTATUUYECKOM 1
oJie
160 JIeKTpUUECcKas EMKOCTh 1
161 JNeKTpUUEcKas EMKOCTh 1
162 JJIeKTpUUEcKasi eMKOCTh 1
163 Konnencarop 1
164 Konnencarop 1
165 DHeprust 3J1eKTPUIECKOTO MOoJIs 1
166 DHEeprus EKTPUYECKOTrO MOoJIs 1
167 JHEeprus EKTPUIECKOTro MOoJIs 1
168 [10CTOSTHHBIN DIIEKTPUYECKHUM TOK 1
169 [IO0CTOSTHHBIN 3JIEKTPUYECKHI TOK 1
[IpakTuueckas padota Ne 22.KocBeHHbIE H3MEpEHUS:
170 3MepeHue BHYTPEHHETO CONPOTHUBIIEHUS UCTOYHMKA 1
TOKa
171 3axon OMa 11 TOJIHOM 3JEKTPUUYECKOH LIeTIH. 1
172 3akoH OMa 171 IOJIHOM 3IEKTPUUYECKOM LIETIH. 1
[IpakTuueckas pabora Ne 23. MccnenoBanue
173 3aBUCHMOCTH CHJIBI TOKA YEPE3 JIAMIIOUKY OT 1
HaIpsDKEHNs Ha HEH
[IpakTuueckas padora. Ne 24. ViccnenoBanue
174 3aBHCHMOCTH HaIlpsDKEHHE Ha MOJII0CaX UCTOYHHKA 1
TOKA OT CHJIbI TOKA B LIENH
[IpakTuyeckas padora Ne 25.IIpoBepka runores:
175 HanpsikeHre npu rmociieioBaTeabHOM BKIIIOUEHUT 1
JTAaMIIOYKU U PE3UCTOPA HE PaBHO CyMMe€ HaNpsKEHUN
Ha JIAMIIOYKE U PE3UCTOPE
176 [IpakTrueckoe 3aHsTue Pemenue 3amay 1
177 DNEKTPUYECKUN TOK B METAJLIAX, DJIEKTPOJIUTAX, 1
[OJTyIIPOBOJIHUKAX, I'a3aX U BaKyyMe.
2 Kypc
178 DJIEKTPUYECKUH TOK B METaJlIaxX, JEKTPOJIUTAX, 1

TMMOJIYIIPOBOAHUKAX, I'a3aX U BAKYYMC.




179 [Tna3zma. 1
180 [Trasma 1
181 DIIEKTPOIIH3. 1
182 DIIEKTPOIIH3. 1
183 [TomynpoBOIHUKOBBIE TPUOOPBHI. 1
184 [TomynpoBOTHUKOBBIE IPHOOPHI. 1
185 CBepXIpoOBOAUMOCTb. 1
186 CBepXMIpOBOAUMOCTb. 1
187 MarsnuTHoO€ mnoJje. 1
188 MaruuTHo€ 1oie. 1
189 BekTop MarHUTHOM MHIYKIIWH. 1
190 BexTop MarHuTHOM MHIYKIIHH. 1
191 BekTop MarHuTHOM MHAYKIUU. 1
192 MarauTHoe 1moJje MPOBOJHUKA C TOKOM. 1
193 MarauTHoe 1moJje MPOBOJHUKA C TOKOM. 1
194 /lelicTBME MAarHUTHOTO MOJIA HA IMTPOBOJHUK C TOKOM U 1
NBHOKYITYIOCS 3apsKEHHYIO YaCTHILY.
195 Cuiia Amniepa u cua Jlopenia. 1
196 Cuna Amnepa u cuna Jlopenna. 1
[IpakTuueckast pabora Ne 26. 3mMepeHue cuibl
197 B3aMMOJCICTBUS KaTylIIKH ¢ TOKOM U MarHura 1
[MOMOIIBIO JIEKTPOHHBIX BECOB
198 [IpakTrueckoe 3ansTue Pemenue 3amau
199 [ToTOK BEKTOpa MarHUTHOM MHYKIINH.
[TpakTrueckas padora Ne 27 KocBeHHBIE HU3MEPEHHUS:
200 Omnpenenenue UMIyJIbca U SHEPTUU TPUIBUKEHUH B 9
MarHuTHOM Tosie.  OmpeneneHue SHEPTHUH |
MMITYJIECA TI0O TOPMO3HOMY MTYTH
201 SIBieHME ANEKTPOMArHUTHOM WHIYKIIMH. 1
202 [IpakTuyeckas pabora Ne 28. HabmioneHue sBieHUs
DIIEKTPOMArHUTHOW MHAYKIMH. VccenmoBanme 2
SIBJICHUST DJICKTPOMArHUTHOW WHIYKITHH
203 3aKOH AMEKTPOMArHUTHOW WHAYKIIUH. 1
[IpakTuueckast pabora Ne 29. KocBennbie
204 n3MepeHus: V3MepeHue HampsHKEHHOCTH BUXpeBoro | 1
PIIEKTPUYECKOTO TTOJISI
205 O/1C nHAYKIMH B IBUKYIIUXCS TPOBOJHUKAX. 1
206 J1C MHIYKIUY B IBMKYIIAXCS TIPOBOTHUKAX.
207 [IpaBuno Jlenua. 1
208 SIBNeHME CaMOWHTyKITHH. 1
209 SIBeHMe caMOMHTyKIIUH. 1
210 NHAyKTUBHOCTB. 1
211 N HIyKTUBHOCTD. 1
212 DHeprus 1eKTPOMAarHUTHOTO TOJIS. 1
213 OHEprus IEKTPOMAarHUTHOTO MOJIS.
214 MarauTHEIE CBOMCTBA BEIECTBA. 1
215 MarauTHEIE CBOMCTBA BEIIIECTBA. 1
216 DNEeKTPOMAarHUTHBIE KOJICOAHMSI. 1




217 KonebaTenbHblil KOHTYp 1
218 KonebarenbHbII KOHTYD. 1
219 CB0OOIHBIE IEKTPOMarHUTHbIE KOJeOaHus 1
220 CBOOOIHBIE ANEKTPOMArHUTHBIE KOeOaHus 1
221 BeIHYXICHHBIE 3JIEKTPOMAarHUTHBIC KOJICOaHUS 1
222 BoiHyKeHHbBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHHs 1
[TpakTuyeckas padora Ne 30. Habmonenue
223 BBIHYKJICHHBIX KOJICOAHUN U pe30HaHCa. 1
Habmonenue nuddys3um
224 Pe3onaHnc. 1
225 Pe3onaHnc.
226 IlepemeHHBIH TOK. 1
227 IlepemeHHBI TOK. 1
228 KoHaeHcaTop 1 KaTyiika B LIeMy IEPeMEHHOT0 TOKa. 1
229 KoneHcarop u KaTylka B IEMH MePeMEHHOT0 TOKa. 1
930 HpomBoILCTBg, nepeaaya u norpedieHue 1
DIIEKTPUYECKON YHEPTHUH.
931 HpOI/ISBO,HCTBOU, nepegava v norpedieHue
DIIEKTPHYECKON YHEPTHUH.
932 HpOI/ISBO,HCTBOU, nepegava u norpedieHue 1
DIIEKTPHYECKON YHEPTUU
933 HpOI/I3BOILCTB(3, nepeaaya u norpedieHne 1
PIIEKTPUYECKON SHEPTUU.
234 [TpakTuueckast padorta Ne 31.ITpsimble u3MepeHus: 5
235 M3mepenue DJ1C nuctoyHmuka Toka
236 DneMeHTapHas Teopusi TpanchopmaTopa 1
237 JeMeHTapHas TeopHs TpaHchopMaTopa
[TpakTuyeckas pabora Ne 32. KonctpynpoBanue
238 TpaHchopmatopoB. KoHcTpynpoBanue 2
HIIEKTPOABUraTENS
239 DIIeKTPOMarHuTHOE TOJIE. 1
240 DJEKTPOMarHuTHOE IOJIE. 1
241 BuxpeBoe anekTpudeckoe mosie 1
242 BuxpeBoe aniekTpudeckoe moiie 1
243 DNIeKTPOMarHUTHBIE BOJTHBI 1
244 DJIEKTPOMArHUTHBIE BOJIHBI 1
245 DNIeKTPOMarHUTHBIE BOJTHBI 1
246 CBolicTBa 3JIEKTPOMATrHUTHBIX BOJIH. 1
247 CBOICTBA SJIEKTPOMAarHUTHBIX BOJIH. 1
248 Jlnana3zoHbl SJEKTPOMATHUTHBIX H3ITyYeHUN U X 1
[IPAKTUYECKOE IPUMEHEHUE
249 Jlnama3oHbl IEKTPOMArHUTHBIX U3ITYUYE€HUH U HX 1
MMPAKTHYECKOE IPUMEHEHNE
250 [TpuHIUIBI paAMOCBSI3U U TEJIEBUICHUS. 1
251 [ [pUHIUTIBI PaANOCBA3U U TEIECBUACHUA. 1
252 I'eomeTprueckas onrTuka. 1
253 ['eomeTpuueckas oNnTuKa. 1
254 3aKOHBI OTPaXEHUS U MPEJIOMIICHHUSI CBETA. 1
255 3aKOHBI OTPAKECHUS U MTPEIIOMIICHUS CBETA.




[TpakTrueckas padota Ne 33. UccnenoBanue

256 3aBHUCHMOCTH YIJla IPEJIOMJICHUS OT yIiia MajJeHus !
257 ITostHOE BHYTpEHHEE OTpaKEHUE.
258 Ontuyeckue npudOpsI
259 OnTuueckue mpudopbI
[IpakTrueckas padorta Ne 34. KocBeHHbBIE U3MEPEHUS:
260 M3mepenue GOKyCHOTO pacCTOSIHHS COOMpAronIeit u 1
261 paccenBaroniel auH3. PaccTosiHus OT JIMH3BI 10
penMera
ITpakTrueckas padota Ne 35. MccnenoBanue
262 3aBUCHUMOCTH PAaCCTOSIHUS OT JIMH3BI 10 u300pakeHus | 1
OT paccTOSIHUSA /10 IIpeaMeTa
263 BomnHOBEIE CBOICTBA CBETa
264 BoHOBbIE cBOMCTBaA CBETA 1
265 BonHoBbIE cBOIICTBA CBETA
266 CkopocTb cBeTa 1
267 CkopocTh cBeTa 1
268 WnTepdepenmus certa. 1
269 WuTepdepenmns ceera.
270 KorepentHocTtb
271 KorepeHTHOCTh
272 Jludpaxius ceera 1
273 Jlndpaxuus ceera
[IpaxTuueckas padora Ne 36. IIpoBepka runotes:
274 Yo npesoMiIeHus IpsMO IPOMOPLMOHAJIEH YIITy 1
275 nageHus. [Ipy nIoTHOM CIIOKEHUU ABYX JIMH3
ONTHUYECKUE CUIIbI CKJIAIbIBAIOTCS
276 Hucnepcus ceera 1
277 Jlucriepcusi cBeTa
[IpakTuyeckas padora Ne 37. HabGmronenue
278 BOJIHOBBIX CBOMCTB CBeTa: AU(paKius, 1
MHTEPHEPEHIHS, TTONSPU3ALIUS
979 HpaKTI/Iqe:cxoe MPUMEHEHHE AIIEKTPOMarHUTHBIX 1
V3ITy4eHU .
280 KonrtpomnsHas padora Ne 3 1
OcHOBBI 13
CreUaAJIbHON TEOpHHU
OTHOCHTEJIbHOCTH
281 WHBapuaHTHOCTb MOJTYJIsl CKOPOCTH CBETa B Bakyyme.| 1
282 WHBapuaHTHOCTb MOJTYJIsl CKOPOCTH CBETa B Bakyyme.| 1
283 [[pyuHIIAIT OTHOCUTENLHOCTH DUHINTEHHA 1
284 [ [pyHIMI OTHOCUTENBHOCTH DUHIITENHA 1
285 [ [puHIIAIT OTHOCUTEBHOCTH DUHINTEHHA 1
286 [IpocTpaHCTBO U BpeMs B CIIELIUAIBHON TEOPUH 1
OTHOCUTEIbHOCTH.
287 [IpocTpaHCTBO U BpeMs B CIIELIMAIBHON TEOPUH

OTHOCHUTCIBHOCTH.




288 DHeprusi 1 UMITYJIbC CBOOOTHOM YaCTHUIIbI 1
289 DHEprusi U UMITYJIbC CBOOOTHOM YaCTHIIbI 1
290 CBs13b MacChl U SHEPTUH CBOOOTHON YACTHIIBI. 1
291 CBs13b MacChl U SHEPTUH CBOOOHON YaCTHIIBI. 1
292 DHEprus MOKOsl. 1
203 JHEeprus MoKosl. 1
KBantoBasi ¢pusmnka. 54
du3zuka atomMa u
ATOMHOTI'0 siipa
204 [IpeameT 1 3a1a4 KBAHTOBOM (DU3UKH. 1
205 [Ipenmer u 3a1a4 KBAHTOBOW (PH3UKH. 1
206 TernoBoe u3myueHue. 1
297 TernoBoe u3myueHue. 1
208 PacnipeencHue 3Hepruu B crieKTpe abCOIOTHO 1
YEPHOTO Tella
299 Pacrpejie/ieHie SHEPTHU B CLIEKTPE a0COIIOTHO YE€PHOTO
Tena
300 I'unore3a M. [Linanka o kBaHTax
301 dorodrddekt
302 dororddext
303 Omnswitel A.I'. Ctonerosa 1
304 Omneitel A.I'. CToneroBa 1
305 3akoHb! poTo3ddexra. 1
306 3akoHbl poTtorddexra. 1
307 YpaBHenue A. DitHmTeiHa 115 Gorosdpdekra. 1
308 YpaBueHnue A. DitHmreiHa 115 GoTodrddekra. 1
309 doToH 1
310 DoTOoH 1
311 Omsritel [1.H. JIe6enesa u C.1. BaBunona. 1
312 Omneitel [1.H. JIe6enena u C.1. Bapunosa. 1
313 I'unoresa JI. ne bpoiiss 0 BOJIHOBBIX CBOMCTBAaX 1
JACTHIL.
314 KopnyckynsspHO-BOJTHOBOM Tyainu3M. 1
315 Judpakuus 37eKTpOHOB 1
316 JlaBieHue cBera 1
317 JlaBrieHue cBeTa
318 CootHorieHre HeomnpeaeneHHocTel [ elizenOepra
319 Monenu CTpOoeHHs aTOMA.
320 Mogenu cTpoeHus aroma. 1
391 OO0BsicHEeHHE TUHEHYATOTO CIIEKTPa BOJIOPO/Ia Ha 1
OCHOBE KBAaHTOBBIX nocryiaros H. bopa.
397 [Tpaktuyeckas padora Ne 38.MccnenoBanue criekTpa 1

BOZOPOJIA




323 CrioHTaHHOE M BBIHYKJCHHOE U3TTy4eHHE CBETA. 1

324 CocTaB ¥ CTpOEHUE aTOMHOTO S7pa 1

325 N3otombl 1

326 SnepHbie CUIBI 1

327 Jedext Macchl v SHEpPrUs CBA3HU sAApa 1

328 3aKOH paJiM0aKTUBHOTO pacnajaa 1

329 SAnepHble peakiyu, peakiuu JeJICHUs U CUHTE3a 1

330 LlenHas peakuus qeseHuUs saep. 1

331 SAnepHast sHepreTUKa. 1

332 TepmosiiepHbIil CUHTE3 1

333 dyHIaMEHTaTbHBIC B3aMMOICHCTBHS 1

334 YckopuTea 3JIeMEHTapHBIX YaCTHUI] 1

23
Ctpoenne Beesrennoi

335 [TpruMeHNMOCTH 3aKOHOB (PU3HUKH [T OOBSICHEHUS 1
[IPUPOIBI KOCMHUUECKUX OOBEKTOB

336 ConHeyHas cucrema 1

337 3BE3/1bl 1 ICTOYHUKH UX SHEPTUU.

338 [TpakTuueckas pabota. Ne 39.MccnenoBanus: 1
VccrnenoBanme IBM)KEHUS IBOMHBIX 3BE3]T

339 3Be3/bl U UICTOYHHUKHU MX YHEPTHH. 1

340 [IpakTuueckas padora Ne4(. [Ipsimble u3MepeHus : 1
Omnpenenenue nepuoa oOpaieHust JBOWHBIX 3Be3]]

341 Knaccudukanus 38e31. 1

342 Knaccudukarus 3se3/1.

343 Opomonust CotHIa U 3Be31. 1

344 ["anakTHKa. 1
[IpakTuueckas pabora Ne 41

345 Beuepuue nHabmroeHus 38€31, JIyHBI U MJIaHET B 2
TeJeCcKOI Win OuHOKIIb. Habmonenue crekTpoB

346 Jpyrue rajakTuku. 1

347 [IpakTuueckas pabota Ne4?2.
KoHcTpynpoBanue MOJIeNN TENECKOIIa HITH 2
MUKPOCKOTIA

348 [TpocTpaHCcTBEHHO-BPEMEHHBIE MACIITA0BI 1
HabOo1aeMoit BeeneHHOM.

349 [Ipencrasnenue o0 »BoronMK BeeneHHo. 1

350 Temuast MaTepusi U TEMHAsI DHEPTHUSL. 1







