MHWHHUCTEPCTBO IMPOCBEIIEHUA POCCUICKOM ®EJEPAIIIN
MunucrepcTBo 00pazoBanus PocToBckoii o01actu
Yupagienne o0pa3oBaHusi AAMUHUCTPAIUN 3€PHOTPAJACKOr0 pailoHa

MBOY COIII (BoenBen) r.3epHorpajaa

PACCMOTPEHO COI''TACOBAHO YTBEPX/IEHO
PykoBoaurens HIMO PykoBonurens IIIMC JIMpeKxTop MIKOJIbI
I'ynsesa T. B. Xapuenko JI. B. Ocanuas I'. H.
[Ipotokon Ne 5 ot «29» 08 IIpotokon Ne 7 ot «29» 08 [Ipukas 427 ot «29» 08
2025 T. 2025 r. 2025 r.
PABOYAS ITPOI'PAMMA
(ID 8712489)

yueOHoro npeamera «@usuka. YriayoaEéHHbIH YPOBEHb)

st oOyyvaromuxcs 10 — 11 xkmaccos

r 3epHorpaa 2025



INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o (¢u3uke HaA YpPOBHE CpeaHero oOmero ooOpa3oBaHUs
pa3zpaboTaHa Ha OCHOBE IOJOKEHUH W TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS
OCHOBHOM 00pa3oBaTeabHOM mporpammsl, npeactaBieHHbIX B PI'OC COO, a Takxke
c yuéroM ¢enepanbHOl paboueld mporpamMmbl BocnuTaHus W KoHueniuu
npenojaBanus yueOHoro npeamera «dusuka» B 00pa3oBaTeIbHBIX OpraHU3aLMIX
Poccuiickoii denepannu, peanu3yonux OCHOBHbIE 00pa30BaTeNbHbIE MPOTPaMMBI.

[Iporpamma no ¢usuke onpenenser o0s3aTeNnbHOE MIPEIMETHOE COJEpKaHuE,
yCTaHaBJIMBAET PEKOMEHYEMYIO MOCIEI0BATEIbHOCTh U3YUCHUSI TEM U PA3/ICeiioB
y4eOHOTO mpeaMera ¢ y4€TOM MEXKMIPEIMETHBIX UM BHYTPUIIPEAMETHBIX CBSI3EH,
JOTUKH y4eOHOTro MpOLEecca, BO3PACTHBIX OCOOCHHOCTEH OO0y4YaroIIMXCH.
[IporpamMma mo ¢u3uke Aa€T NpeACTaBIEHUE O IENAX, COACpKaHUH, OOIIeH
cTpaTteruu OOyuyeHUs, BOCHUTAHMUS M PA3BUTUS OOYYarOIIMXCS CpEeNCTBaMHU
ydeOHoro npeamera « Pu3nkay Ha yriiyoJIEHHOM ypOBHE.

N3ydenune kypca ¢u3uku yriiyOJaEHHOTO YpPOBHS MO3BOJSIET PEaTN30BaTh
3a1au Mpo¢eCCHOHATBHON OPUEHTAIlMH, HAMPABICHO HA CO3/IaHUE YCIOBUM AJIs
OPOSIBJICHUS] CBOMX HHTEIUICKTYaJbHBIX M TBOPYECKUX CHOCOOHOCTEH KaxKIbIM
oOydJaronmumcsi, KOTOpble HEOOXOAUMBI JUIsl TPOAOJKEHUST O0O0pa3oBaHHs B
opraHuzalusXx MNpo(ecCHOHATbHOTO 00pa30BaHUS IO Pa3JIUYHBIM  (PU3KKO-
TEXHUYECKUM U UHKEHEPHBIM CIIELUATIBbHOCTSIM.

B nporpamme o ¢usuke onpenensorcs maHupyeMbIe pe3yIbTaTbl OCBOCHHUS
Kypca (U3MKH Ha YpPOBHE CpeIHero oO0miero oOpa3oBaHUS: JHWYHOCTHBIE,
MeTanpeJMeTHble, TNpeaMeTHble (Ha  yrayonénHom  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW il pa3pabOTKu TpeOOBaHMM K JMYHOCTHBIM,
METanpeIMETHbIM M MPEAMETHBIM pe3yJibTaraM OOy4YaroIIMXCS, OCBOMBIIHX
mporpamMmy 1o (pu3uke Ha YPOBHE CPEHETO O0IIeT0 00pa3oBaHus Ha YIIIyOJIEHHOM
YPOBHE, SIBJIIETCSI CHCTEMHO-AESATEIbHOCTHBIN OIXOI.

[Iporpamma no gu3uke BKIIOYAET:

IUTAaHUPYEMBbIE Pe3yIbTaThl OCBOCHHS Kypca (PM3UKHU Ha YIIIyOJIEHHOM YPOBHE,
B TOM YHCJI€ IPEIMETHBIE PE3YJIbTATHI 10 F0JIaM 00yUYEHUS;

coJiep;kaHue yuyeoHoro npeamera « @u3uka» mo rogam o0ydeHus..

[Iporpamma no ¢usnke HMEEeT NPUMEPHBIA XapakTep U MOXET ObITh
UCIOJIb30BaHa YUYUTENSAMU (DU3UKHU ISl COCTABIIEHUSI CBOMX pabOYUX MPOrPAMM.

[Iporpamma no (u3MKe HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENEH U
IOPEIOCTAaBIsAET BO3MOXKHOCTH JUIsl peaju3aldd  Pa3IudyHbIX METOJUYECKHUX
HOJXOJ0B K MpenoAaBaHui0 (U3UKK Ha YrIyOJEHHOM YpOBHE MpH YCIOBUHU
coxpaHeHus1 00s13aTeILHOM YacTH Collep KaHus Kypca.

®du3nka Kak Hayka O HauOoisiee OOLIMX 3aKOHAX MPUPOJbI, BHICTyNas B
KayecTBe y4eOHOIo IMpeJMEeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY



3HaHUi 00 okpysxaroriemM mupe. [IIkonpHbII Kypc GU3UKK — CUCTEMOOOpa3yOIni
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, OCKOJBKY (PU3MYEeCKre 3aKOHbBI
JexaT B OCHOBE IIPOIIECCOB U SIBJIICHHM, HM3y4aeMbIX XUMHEH, OHUOJOTHEH,
dbuszuyeckoir reorpadueir u actpoHomued. HMcmonb3oBaHME W AKTUBHOE
npUMeHeHne (U3NYECKUX 3HAHUM ONpeNeNuio Xapakrep M OypHOE pa3BHUTHE
Pa3HOO0Opa3HBIX TEXHOJIOTHM B chepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIYYEHHUs] HOBBIX MATE€pUAJOB C 3aJlaHHBIMU CBoWcTBamMH. M3ydenuwe ¢usuku
BHOCUT OCHOBHOW BKJIaJ B ()OPMHUPOBAHUE €CTECTBEHHO-HAYYHOM KapTUHBI MHUpa
oOyuJaromerocsi, B OpMUpOBaHUE YMEHUN MPUMEHATh HAYYHBIA METOJ] MO3HAHUS
IPU BBIIOJTHEHUH UMHU YUYEOHBIX HCCIIEI0BaHUM.

B ocHOBy Kypca ¢pu3uku Ha ypOBHE CpeIHEro 00IIero o0pa3oBaHus MOJI0KEH
PAI UAEH, KOTOPbIE MOXKHO pacCcMaTpUBaTh KaK MPUHIIUIIBI €I0 TOCTPOEHUSI.

Hoea uyenocmmnocmu. B COOTBETCTBUH C HEW KypC SBISETCS JIOTMYECKU
3aBepUIEHHBIM, OH COACPKHUT MaTepHall U3 BCEX pa3lieioB (DU3HUKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (DU3HUKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUM C HEW MmarTepuayl Kypca (pusmku
o0beMHEH BOKpPYr (¢u3Mueckux Teopuil. Benymmm B Kypce sBIseTcs
(dopMupoBaHrE TPEICTABICHUA O CTPYKTYpHBIX YPOBHSIX MAaTE€pPHH, BEIIECTBE U
ToJIE.

Hoea zymanumapuzayuu. EE peanuzanusi NpeArnoiaraeT HCIOJIb30BaHUE
T'YMAHUTAPHOTO MOTEHIMalIa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
(U3HKHU C pa3BUTUEM OOLIECTBA, a TAKXKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU
¥ 3KOJIOTUYECKUMHU MpoOIeMamH.

Hoea npuknaonoii nanpaenennocmu. Kypc ¢dvszuku yriyOoaEHHOTO ypOBHS
NPEANOJIaracT 3HaKOMCTBO C IIMPOKHUM KPYTOM TEXHUYECKHX U TEXHOJIOTMYECKHUX
IIPUJIOKEHUM H3YyYEHHBIX TEOpUM M 3akOHOB. [Ipum sTOM paccmarpuBarorcst Ha
YpPOBHE OOIIMX MPEACTABICHU M COBPEMEHHBIE TEXHUYECKUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3xonozuzayuu peansyercs IOCPEACTBOM BBEICHUS JIIEMEHTOB
colepKaHus, TOCBSIIEHHBIX SKOJOTMYECKUM IMpoOJjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKHU U TEXHOJIOTMH, a Takke O0OCYKIeHUs
po6ieM paloOHAIBHOTO MPUPOIOTIONB30BAHMS U HKOJIOTHYECKOI 0€30MacHOCTH.

OcBoeHue cojiepkaHusl MPOrpaMmsbl 10 (U3HUKE JOIHKHO ObITh MOCTPOCHO HA
MPUHIIMIIAX CUCTEMHO-IEATEILHOCTHOTO moaxoaa. Jis Gusuku peamuzamus 3THX
IPUHIIMIIOB 0a3UpyeTCsl HAa UCMOIb30BAHUM CaMOCTOATENBHOIO KCIIEPUMEHTA KaK
MOCTOSTHHO JIelcTByoero ¢akropa ydeOHoro mporecca. s yrimyOGiaéHHoro
YPOBHSI — 3TO CHCTEMAa CaMOCTOSITEJIBHOIO YYEHHYECKOTO0 3SKCIEPHUMEHTA,
BKJIFOYAIOUIETO (DPOHTAJIbHBbIE YYEHMUECKHE OIBITHI P H3YYEHUH HOBOI'O
MaTtepuaia, jabopaTopHbie paboThl U pabOThl MpakTukyma. [Ipu 3TOM BO3MOXKHBI



JIBa crioco0a peanu3aiuy GU3n4ecKoro npakTukyma. B mepBoM ciyuyae mpakTuKyMm
npoBoauTcs b0 B koHIe 10 m 11 kimaccoB, nu0O Mmocje MEpPBOTO M BTOPOTO
MOJIYTOAMH B KaXKJIOM M3 3THX KJIacCOB. BTopoii cmocod — 310 uHTEerpamust padot
IPAKTUKyMa B CHUCTEMY JIA0OPATOPHBIX pabOT, KOTOpPbIE MPOBOJAATCS B IpOLECCE
uzyueHusi paszzaena (temsel). [Ipu s3Tom mon paboTramu NMpakTUKymMa MMOHUMAETCS
CaMOCTOATENIbHOE  MCCIIEIOBAaHUE, KOTOPOE TMPOBOJUTCS IO PYKOBOJICTBY
CBEPHYTOr0, 0000IIEHHOTO BUIAa O€3 MOIIaroBOi MHCTPYKIIUH.

B mporpamme mno (@usuke cucTeMa YYEHHYECKOro HKCIEPUMEHTA,
1a00paTOpHBIX pabOT W MpakTUKyMa MpelCcTaBieHa €IWHBIM mnepeuHeM. Bribop
TEMaTUKH JJI1 3TUX BHUJIOB YUCHHUYECKUX MPAKTUYECKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa3oBaTEIbHOTO MpoIiecca UCXO0II U3 OCOOEHHOCTEH MOYypOYHOIO
IUTAHUPOBAHUSI W OCHalleHus KaOuHera ¢usuku. [Ipm 3ToM obecneuynBaeTcs
OBJIAJICHHE OOYYaOIIMMHUCS YMEHUSMHU MNPOBOAUTH NpPsIMbIE U KOCBEHHbBIE
U3MEPEHMsI, UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYMH U TMOCTAHOBKY
OMBITOB IO MPOBEPKE MPEAIOKEHHBIX THIIOTES.

bonbiioe BHUMaHKE yIENsSIeTCs PeIEHUI0 PACYETHBIX M KAYECTBEHHBIX 3a/1ay.
IIpu 3TOM 111 pacU€THBIX 3a1a4 IPUOPUTETOM SABJISIOTCS 3aa4U C SBHO 3aJaHHOU
¥ HESBHO 3aJJaHHOU (PM3UYECKON MOJEINbIO, TO3BOJISIONINE TPUMEHATh U3yUCHHbIC
3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OJHOr0 paszjena Kypca, TaK U UHTErpupys
MpUMEHEHUE 3HAHUN U3 pa3HbIX pa3ienoB. /s kaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
SBIIAIOTCS 3aJjaHusl Ha OOBSCHEHUE/TIPEJCKAa3aHUuEe NPOTEKAHUS (PUIMUYECKHUX
SIBJIEHUW M TIPOILIECCOB B OKPY:KAIOIIEH >XKU3HH, TpeOyromue BpiOopa (HU3nyecKoi
MOJIENIU JJISl CUTYalluu IPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedoanusimu I'OC COO k maTepralbHO-TEXHUYECKOMY
obecreueHunto yueOHoro mpoiecca Kypc Qu3uku yriayOaéHHOTO ypOBHS Ha ypOBHE
cpeaHero ooOmero o0pa3oBaHUsl JOJKEH H3Y4daTbCsl B YCIOBUSX MPEAMETHOIO
kabuneta. B kaOunHere (GU3MKM JOKHO OBITH HEOOXOJIUMOE JIabopaTOpHOE
o0opyIoBaHUE JIJIs1 BBIMOJTHEHUS YKa3aHHBIX B IPOrpaMMe 10 (PU3UKE yUCHUUECKHIX
OTIBITOB, JTAOOPATOPHBIX PabOT M PabOT MPAKTUKyMa, a TAaKXKE JIEMOHCTPAIMOHHOE
060pyi0BaHUE.

JlemoHCcTpanimoHHOoe o0OopyaoBaHue (opmMupyerca B COOTBETCTBHUU C
OPUHLMAIIOM MHHUMAJIbHOM JIOCTATOYHOCTH M  OOECHEeYrMBaeT IMOCTAHOBKY
NEPEUUCIEHHBIX B MporpaMMe 10 (U3MKE KITIOYEBBIX JAEMOHCTpAlUNA s
UCCJICIOBAHMUSI  WM3Y4YaeMbIX  SIBIEHUW M  MPOIECCOB, HOMIUPUYECKUX U
(GbyHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlaGopatopHoe 00OpyJIOBaHHE [JIsi YYEHUYECKUX MPAKTHUYECKUX padoT
dopMupyeTcss B BHAEC TEMaTHYECKHMX KOMILIEKTOB M OOecledrBaeTCsl B pacuére
OJIHOTO KOMIUJIEKTa Ha JBYX OOydJarommxcsi. TeMaTH4ecKHe KOMIUIEKTHI
7a00paTOPHOTO O00OPYAOBAaHMS JOJKHBI OBITH TMOCTPOCHBI HA KOMILJIEKCHOM



UCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX NMPHOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMU LEJSIMU U3y4YEeHHS PU3UKHU B 001IEM 00pA30BAHUMU SIBIISIFOTCS:

dbopMupoBaHWEe WHTEpPEcCa € CTPEMJICHUS OOyJaromuxcsi K HAyYHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIUICKTyaIbHBIX U  TBOPUYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE TPEACTABICHUH O HAyYHOM METOJIC MO3HAHUS U (HOPMHPOBAHUC
WCCIIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBJICHUSIM;

dbopMHUpOBaHE HAYYHOTO MHPOBO33PEHHS KaK pe3yJibTaTa M3ydeHHs] OCHOB
CTpOeHHUs MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMHpoBaHUE YMEHUN OOBSICHATD SIBJICHUS C UCIOJIb30BAHUEM (DU3UUECKUX
3HAHWH ¥ HAYYHBIX JOKA3aTeIbCTB;

dbopMHupOBaHWE TIPEACTABICHUA O pONMM (PU3WKU M7 PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE MpeICTaBICHUM 0 BO3MOYKHBIX chepax Oymymieit
npodeccHoHanbHON AESTENbHOCTH, CBSI3aHHBIX C (U3UKOM, TMOJArOTOBKA K
JTanbHEHIIIEMy 00YYEHHUIO B 5TOM HalPaBJICHHH.

JlocTikeHne ATUX Telield 00ecTieunBacTCsl PEIICHUEeM CIASAYIONMMNX 3a1ad B
nporiecce u3ydeHus Kypca GU3UKH Ha YPOBHE CpeTHEro 00IIero oopa3oBaHus:

npUOOpETeHNE CUCTEMBbI 3HAHUN 00 O0IMUX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TCOPHUAX,  BKJIIOYAs  MEXaHWKY,  MOJICKYJSIPHYIO  (HU3HKY,
ANEKTPOINHAMUKY, KBAHTOBYIO (DU3HMKY M DJIEMEHTHI aCTPOPU3HKHY;

dbopMHUpOBaHNE YMEHHUIN MTPUMEHATH TCOPETUICCKUE 3HAHUS I O0BSICHCHHUS
bu3ruecKkuX SIBICHUN B MPUPOJE W JUISI TPUHITHS TPAKTUYECKUX DPEIICHUN B
MOBCEAHEBHOM JKU3HU;

OCBOCHHE CITOCOOOB PEIICHUS Pa3IUIHBIX 33/]1a4 C SIBHO 33JIaHHON (pr3ndecKoi
MOJIETIbI0, 3a/lad, IMOAPa3yMEBAIONINX CAMOCTOSTEIBHOE CO3JaHue (PU3NUECKOU
MOJIENI, AJCKBAaTHOW YCJIOBHSIM 3a/ladyd, B TOM YHCJE 3a7a4 HWHXCHEPHOTO
XapaKkTepa;

NoHUMaHue (U3HYECKMX OCHOB M MPUHIIMIIOB JEHCTBUS TEXHUYECKUX
YCTPONCTB Y TEXHOJOTUYECKHUX MTPOIIECCOB, UX BIMSHUSA Ha OKPYKAIOITYIO CPEIY;

OBJIAJICHUEC METOJIaMUA CaMOCTOSITEILHOTO TUIAHUPOBAHWSI W TPOBEACHUS
bu3nUecKnX OKCIEPUMEHTOB, aHalIW3a W HHTEpPIpeTanuu  uH)opmaiuy,
oTpeieeHs] JOCTOBEPHOCTH MOTYYEHHOTO Pe3yJIbTaTa;

CO37aHUE YCJOBUH JJIsi Pa3BUTHS yYMEHHUH TNPOEKTHO-MCCIIEI0BATEILCKOM,
TBOPYECKOU EATEIBHOCTH;

pa3BuTHE MHTEpeca K chepaM nmpodhecCHOHATHHON ACATEIBHOCTH, CBI3aHHON
¢ GUBHKOIA.



B cootBerctBun ¢ tpeboBanusiMu PI'OC COO yrinyOnéHHBIA YpPOBEHB
u3ydeHus: yuyeOHoro mnpeamera «®Dus3uKa» Ha YpPOBHE CpEAHET0 OOUIETro
oOpa3zoBaHusi BbIOMpaeTcs OOYyYalOIMMHUCS, [UIAHUPYIOIIMMHU MPOJOJIKEHUE
00pa30oBaHMs O CIEUUATBHOCTIM (PU3HKO-TEXHUYECKOTO MPOQPUIIS.

Ha uzyuenune usuku (yrayOn€HHBIN ypOBEHb) HA YPOBHE CPETHETO OOIIETO
obpazoBanus orBoauTcs 340 yacoB: B 10 kmacce — 170 gacoB (5 yacoB B HEIENIO),
B 11 kmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemeiit B mporpamMme 1o (U3MKE TMEpPEeUCHb JIa0OpPaTOPHBIX U
MPAKTUYECKUX paldOT SABISETCS PEKOMEHIIOBAHHBIM, YYHUTENb JEIaeT BBIOOP
poBeNeHUsT JTa0OPAaTOPHBIX pPabOT M OMBITOB € YYETOM HMHAMBHUIYaJIbHBIX
0COOCHHOCTEH 00yYarOIIMNXCS.



COJEPXKXAHUME OBYUYEHUA
10 KITACC

Pa3znes 1. Hay4Hnblii MeTOA NMO3HAHUS IPUPOABI.

®duszuka — pyHIaMeHTalnbHasg HayKa o npupoje. HayuHslid MeTo mo3HaHUA U
METO/IbI UCCIIEIOBAHUS (PUBNUECKUX SABIICHUH.

DKCIepUMEHT U TEOpHsl B Ipolecce Mo3HaHus npupoisl. Habmonenue u
AKCIIEPUMEHT B (PU3HKe.

Cnoco0Obl u3MepeHus: (U3MYECKUX BEIMYMH (QHAJIOTOBbIE W LU(POBbBIE
U3MEpPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[TorpemmHocTrt  w3MepeHuit  Qusnyeckux  BenwuuH  (aOCONMIOTHASs U
OTHOCHUTEJIbHAs).

MopenupoBanue (pU3NYECKUX SBJICHUM M MPOLIECCOB (MaTepuaibHas TOYKA,
a0COJIIOTHO TBEPOE TEIIO, UCANbHAS KUIKOCTh, ACANbHBIN a3, TOUCUHBIN 3apsij).
I'mnoresa. ®U3nyecKuil 3aK0H, TPAHULIBI €r0 NPUMEHUMOCTH. DHU3nyeckas Teopusl.

Pons u Mecto ¢usuku B (HOpPMHUPOBAHUM COBPEMEHHOW HAayYHOW KapTHHBI
MUpa, B IPAKTUYECKON JEATEIbHOCTH JIFOACH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3Mmepenne cuipl TOKAa M HAPSKEHUS B SN OCTOSIHHOTO TOKA MPH ITOMOIIU
aHAJIOTOBBIX U IU(PPOBBIX U3MEPHUTEIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ HH(ppoBoi nabopatopueit o ¢usuke. [Ipumepsr usmepeHus
(bu3HYEeCKUX BEIMYUH TP MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pasznes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe aABMKeHHE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a1a4u MEXaHUKH.

Pannyc-BexkTop MarepuanbHOW TOYKHM, €r0 IPOEKIMU HAa OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[Tepemelnienue, CKOpocTh (CpeAHsisi CKOPOCTb, MIHOBEHHasi CKOPOCTh) M
YCKOPEHHUE MaTepUajbHOW TOUYKHM, UX MNPOEKUMH HA OCH CUCTEMBbI KOOPJIHHAT.
CioxxeHue nepemMeneHnui U CII0KEHUE CKOPOCTEM.

PaBHOMEpPHOE U pABHOYCKOPEHHOE MPSIMOIMHENHOE JBUKEHHUE. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IyTH MAaTEPUAILHON TOYKHA OT BPEMEHHU U MX
rpaduKu.

CBoOoaHOe maneHue. YCKOpeHHe CcBOOOJHOro mnajeHus. [[BukeHue Tena,
OpOILIEHHOIO0 TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPAMHAT, CKOPOCTH M
YCKOPEHHMSI MAaTEPUATILHON TOYKH OT BPEMEHU U UX IPaPUKU.



KpuBonuuenHnoe  aBukeHue. JIBMKEHME  MarepualbHOM TOYKM 11O
OKPY>KHOCTH. YTJOBas M JIMHEWHas cKopocTh. llepuon u yactora oOpaieHus.
[lenTpocTpeMuTeabHOEe (HOPMAJIbHOE), KacaTelbHOE (TAHM€HUUAIBLHOE) U IMOJHOE
YCKOPEHUE MAaTEPUATIBHOM TOUKHU.

TexHuyeckre yCTpPOIICTBA W TEXHOJOTMYECKHE MPOLECCH: CHUIOMETD,
JIBH)KEHUE CHAPSAJIOB, LIEMHBIE, IECTEPEHYATHIE U PEMEHHBIE IIEPEAAYH, CKOPOCTHBIE
JTUQTHI.

Jemoncmpayuu.

Mogens cuctembl OTCUETA, WILTIOCTPAIUs KUHEMATHUYECKUX XapaKTEPUCTUK
JBHKCHUSL.

CniocoObl uccie10BaHusl IBHXKCHHM.

WnnmrocTpanust npeaenbHoro nepexo/ia i \BMEpeHne MrHOBEHHOM CKOPOCTH.

[IpeoOpazoBanye NABUKEHUN C UCTIOIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3/IyXe U B Pa3pEKEHHOM MPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OpPOIIEHHOTO TMOJ yIJIOM K TOPU3OHTY U
TOPU30HTANBHO.

Hanpasnenue ckopocTu mpu ABMKEHUH MO OKPYKHOCTH.

[IpeobpazoBanue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHUE ITyTeH, TPACKTOPUM, CKOPOCTEN JBUKEHUS OJTHOTO M TOTO K€ TeJa
B Pa3HBIX CHUCTEMAaX OTCUETA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3ydenune HEpaBHOMEPHOTO JBUXKEHHS C IIEJIbIO OMpE/IeNIEHUs] MTHOBEHHOM
CKOpOCTH.

N3Mepenne yckopeHus Mpu NPSIMOJIMHEWHOM PaBHOYCKOPEHHOM JBHKEHUHU
110 HAKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TYTH OT BPEMEHHM IIPU PAaBHOYCKOPEHHOM
JBI>KCHUU.

N3mepenue YCKOpPEHUSA CBOOOTHOTO MaJICHUsA (pexoMeHI0BaHO
UCIOJIb30BaHUE IU(GPOBOIA TabOpaTOpUn).

N3yuenue nBrxenus Tena, OpoeHHOro Topu3oHTanbHoO. [IpoBepka runoress
O IMpsAMON MNPONOPLUMOHAIBLHONU 3aBUCUMOCTA MEXIY NAIBHOCTBIO MOJIETA W
Ha4aJIbHOM CKOPOCTBIO TEIA.

N3ydenune IBHXKEHUS Tela MO OKPYXHOCTH C IIOCTOSSHHOM MO MOMYJIO
CKOPOCTBIO.

HccnegoBanue 3aBUCUMOCTH NIEPHOJIa 0OpaIieH!s] KOHUYECKOTO MasiTHUKA OT
€r0 MapaMeTpPOB.

Tema 2. /lunamuxa.



[Iepspii 3akoH Hprorona. MHepumanbHble cuctembl oTcyéra. [IpuHIMD
otHocuTenbHOCTH ["anmunes. HeunepuuanbHbie cucTteMbl oTcuéra (OmpenaeseHue,
IpPUMEPHI).

Macca tena. Cuna. [IpuHuun cynepro3uiuu CUil.

Bropoii 3akoH HeroToHa AJ1s1 MarepuaibHONU TOYKH.

Tpernii 3ak0oH HproTOHA 1151 MaTepranbHbIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUA. OKBHUBAJIEHTHOCTh TI'PABUTAMOHHON H
WHEPTHON MacCCBI.

Cuna TsxecTu. 3aBUCUMOCTD YCKOPEHHsI CBOOOHOTO MaIeHUS OT BHICOTHI HaJl
HOBEPXHOCTHIO IJIAHETHI U OT reorpaduieckoi MUpoThl. J[BUykeHne HeOECHBIX Tell
U UX cCnyTHUKOB. 3akoHbl Kernepa. [lepBasg kocMuuyeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tenma. Bec Ttenma, aBmxkymerocs c
YCKOpPEHHEM.

Cuina tpenusi. Cyxoe Tpenue. Cuiia TpeHUs CKOJIBXKEHUS U CHIIa TPEHUS MTOKOSI.
Koaddumment tpenust. Cuna conpoTUBIEHUS IPU JBUKEHUU TeJa B )KUIKOCTH WU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO IBUKEHUS.

Jasnenune. ['mapocratnueckoe nasnenue. Cuna Apxumena.

TexHu4yeckre yCTPOMCTBA M TEXHOJIOTMYECKHE NPOLECCHI: IMOAIIMITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGntonenue nBukeHUs Tl B MHEPLUUAIBHBIX M HEMHEPIUAIbHBIX CHCTEMAaX
OTCYETA.

[IpuHIKT OTHOCUTENBHOCTH.

Kauenne pnByx UOWIMHAPOB WM ILIAPOB PA3HOM MACChl C OJWHAKOBBIM
YCKOPEHHUEM OTHOCHUTEJIbHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

CpaBHeHHE paBHOJEHCTBYIOLIEH ITPUIIOKEHHBIX K TEITy CHJI C IPOU3BEAECHUEM
Macchl TeJa Ha €ro YCKOPEHHE B HUHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cwil, BO3HUKAIOIIUX B PE3YJIbTATE B3aUMOICUCTBUSA TEIL.

H3mepenune macc no B3auMO/ICMCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOABEME U aJCHUN.

[HenTpoOeKHBIE MEXaHU3MBI.

CpaBHEHUE CHUII TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKmMuKym.

N3mepenne paBHOJEHUCTBYIONIEH CUJI MPU JABUKEHUU OpycKa MO HAKJIOHHOU
IIJIOCKOCTH.

[IpoBepka TUIOTE3I O HE3aBHCHUMOCTH BpPEMEHHU [BIKEHHS Opycka IO
HAKJIOHHOM IIJIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €r0 MacChl.



HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYXUHE U
pEe3MHOBOM 00pasiie, OT X AehopMaliii.

N3ydyeHne ABMKEHUSI CUCTEMBI TEJ, CBSI3AHHBIX HUTHIO, IEPEKUHYTON yepes
NErKuii OJOK.

N3mepenne xoddduiineHta TpeHHs MO BEIWYUHE YTIIOBOro Koddduimenta
3aBucuMoctu Fp(N).

NccnenoBanue nBmxeHUs: OpycKa M0 HAKJIOHHOW IMIJIOCKOCTH C MEPEMEHHBIM
K03 (PUIIMEHTOM TPEHUSI.

N3ydenune nBuKeHUs rpy3a Ha Baly ¢ TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomoTHO TBEpHoe Teno. [locTymarenbHoe W BpallaTeIbHOE JIBUXKEHUE
TBEPAOro Tena. MOMEHT CWIIBI OTHOCUTENIBHO OCH BpaiueHus. I[limedo cuibl.
CroxeHne cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

YcnoBus paBHOBECHs TBEPAOTO TeEA.

YcroitunBoe, HeyCTOHYNBOE, Oe3pa3IMIHOE PaBHOBECHE.

TexHuyeckre yCTpOWCTBA W TEXHOJOTHYECKUE IPOLECCH: KPOHILUTENH,
CTPOUTEIIbHBIN KpaH, pelI€TYaThie KOHCTPYKLIMH.

Jemoncmpayuu.

VY ci10BUsl paBHOBECHUSL.

Buasl paBHOBECHS.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

UccnegoBanne ycnoBHil paBHOBECHS TBEPAOTO Tejla, HMEIOIIETO OCh
BpAILCHHUS.

KoncTpynpoBanue KpOHIITENHOB U PACYET CUII YIIPYTOCTH.

N3ydenune ycToMunBOCTH TBEPAOTO TENA, UMEIOILIETO TUIOMIAlb OMOPBI.

Tema 4. 3akonvl coxpanenus 6 MexaHuke.

Nmnynbc MmaTepuaabHOM TOUYKH, CHCTEMBI MaTEpUAIbHBIX TOUeK. L{eHTp Macc
CHCTEMBI MAaTEPUAIBHBIX TOYEK. Teopema 0 ABUKEHUHU LIEHTPaA MacCC.

Nmnynece criibl 1 ©'3MEHEHUE UMITYJIBCA TETA.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHHE.

MoMeHT umIynbca MarepualbHOM TOuYkHW. IlpencraBieHne 0 COXpaHEHUH
MOMEHTAa UMITYJIbCA B HEHTPAIBHBIX MOJISX.

PaGota cunpl Ha MaJioM M Ha KOHEYHOM TniepemerneHuu. [ 'paduueckoe
pecTaBlIeHne paboThI CHIIBI.

MOIIIHOCTH CHUJIBL.

Kunernyeckass sHeprusi MarepuaqbHOM TOUKH. Teopema 00 H3MEHEHHH
KUHETHYECKOW SJHEPTUU MATEPUATIBHOU TOUKHU.



[loreHnManbHBlE W HENOTECHUMAIbHbIE CWIBL. lloTeHnManbHas >HeEprus.
[ToTennmanbHas 3Heprusi ynpyro nepopmupoBaHHOM NpyskuHbl. [loTeHUMambHas
SHEPrus Tejla B OJHOPOJIHOM I'paBUTALMOHHOM noJie. [loTeHnmanpHas sHeprus rena
B TPAaBUTALMOHHOM MOJ€ OJHOPOAHOro mmapa (BHyTpH W BHe Iuapa). Bropas
KOCMMYECKAast CKOPOCTh. TpeThbsi KOCMUUYECKast CKOPOCTb.

CBsi3b pabOTHI HEMOTEHIIMAIBHBIX CUJI C U3MEHEHUEM MEXaHUYECKON YPHEPTrUu
CHUCTEMBI TeJl. 3aKOH COXPAaHEHUSI MEXaHUYECKON YHEPTHH.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

YpaBHenue bepHyIUd [ WICAUIBHOM KUJIKOCTHM KaK CIIEICTBHE 3aKOHA
COXPAaHEHUS MEXaHUYECKON IHEPTHH.

TexHu4yeckre yCcTpoMCTBAa M TEXHOJIOTMYECKHUE MPOLIECCHI: JBHKECHUE PAKET,
BOJOMET, KOTIEP, MPY>KUHHBIN MUCTOJIET, THPOCKOIL, (PUTypHOE KaTaHUE HA KOHbKaX.

Jemoncmpayuu.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

N3MepeHne MOLIHOCTH CHJTBI.

M3MeHeHune 3Hepruu Tella MpU COBEPLIEHUU PAOOTHI.

B3anmHbIe NpeBpamieHUss KMHETUYECKOM M TOTEHIMAIbHOM JHEPTUU IIPHU
JNEUCTBUU Ha TEJIO CUIIBI TSYKECTH U CWIIBI YIIPYTOCTH.

CoxpaHeHHe dHepruu npyu cBOOOJHOM NaJACHUU.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3mepenne nmnyiibca Tena no TOpMO3HOMY ITyTH.

N3mepenne cuitbl TArM, CKOPOCTH MOJIEIN JIEKTPOMOOWIIS U MOIIIHOCTH CUJIBI
TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHIIBI.

HccnenoBanne COXpaHEHUs UMITYJIbCA IPU YIIPYTOM B3aUMOJACHCTBHH.

N3MepeHne KHHETUYECKON YHEPTHUM TEJIA 10 TOPMO3HOMY Iy TH.

CpaBHeHHE U3MEHEHMSI MOTEHIIMAIbLHONW YHEPTHH MPY>KUHBI C pabOTOM CHUIIBI
TPEHUS.

Omnpenenenre pabOThl CUJIBI TPEHUS MPU ABUKEHUU Tejla MO HAKIOHHON
IIJIOCKOCTH.

Paszpnes 3. MouiekyasipHas pu3uKa ¥ TEPMOJAMHAMMKA.

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOT MeEOopUU.

OCHOBHBIE TOJOXKEHUSI MOJEKYIsIpHO-KHHEeTHUYeckorn Teopun (MKT), wux
onbITHOE 00ocHOBaHue. [{uddysus. bpoyHoBckoe aBmxeHue. Xapakrep ABUKEHUS
Y B3aMMOJICHCTBUS YaCTHUI[ BewlecTBa. MoOJenu CTpOEHUs ra3oB, JKMAKOCTEH WU
TBEPABIX TEN U OOBICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojenel. Macca u
pa3mepsl MoJiekya (aTtomoB). KonnuecTBo BemiectBa. [locTtositHHas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ usmepenus. lllkana
temrneparyp Llenbcus.

Mopenps uaeanbHOro ra3a B MOJIEKYJSIPHO-KUHETUYECKON TEOPUHU: YaCTHULIBI
rasa JIBU>KYTCsl XaOTHYECKHU M HE B3aUMOJEHUCTBYIOT APYT C APYTOM.

l'azoBeie 3akonbl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomrOTHAs
temrneparypa (mkana temneparyp KenbBuna). 3akon JlansToHa. M3ompoieccsl B
UJCIbHOM Tra3e C I[IOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. ['paduueckoe
IPEICTaBICHUE U30IPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3b  MEXIy [JaBIGHHEM W  CpPEIHEM  KUHETUYECKON  SHepruei
MOCTYNATEIbHOTO TEIUIOBOTO JBUKEHUS MOJEKYJ HICAIBHOrO ra3a (OCHOBHOE
YPaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIBHOTO T'a3a).

CBs13b a0CONIOTHOM TeMnepaTypbl TEPMOJIMHAMUYECKOU CUCTEMBI CO CpeHEN
KMHETUYECKOW dHEPrUeH MOCTYyNaTEIbHOIO TEIUIOBOTO IBUKEHUS €€ YaCTHIL.

TexHn4eckne YCTPOWCTBA M TEXHOJIOTUYECKHE TMPOLECCHl: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMAaTEePUaoB.

Jemoncmpayuu.

Mopenu IBUKEHHUs YaCTHI] BEIECTBA.

Monens OpOyHOBCKOTO ABUKEHUSL.

Buneopoinuk ¢ 3anuceio peabHOro OpOyHOBCKOTO JIBHKEHUSI.

Juddy3us xuakocTei.

Mopaens onbita LlTepHa.

[IputsxeHne MOIEKYII.

Moenu KpUCTAUTMYECKUX PEUIETOK.

Habntonenue u ucciaenoBaHue U30MpoIEecCoB.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmMuKym.

HccnenoBanne Tmpolecca YCTaHOBIEHHMS TEIUIOBOTO PABHOBECUS IPH
TEMI000MEHE MEXKTY TOPSUYEH U XOJIOAHOU BOJOM.

N3yueHne H30TEpMHUUYECKOrO0 mpouecca (PEeKOMEHJIOBAHO HCIIOIb30BaHUE
1udpoBoit TabopaTopun).

N3ydenune n30XopHOro mpoiecca.

N3yuyenue nzob6apHoOro npoiecca.

IIpoBepka ypaBHEHUS COCTOSHHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmonunamuueckast (T/]) cucrema. 3agaHue BHEUMIHUX YCIOBUW IS
TEPMOJIMHAMHUYECKON CUCTEMbl. BHElIHNE U BHyTpeHHHUE napaMeTpbl. [lapameTrprl
TEPMOJIMHAMHUYECKON CUCTEMBbI KaK CPEAHME 3HAUYCHUS BEJIMYMH, ONTMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauamo TepmoamHaMuku. (CaMONpPOU3BOJIbHAS — PEAKCALIMS
TEPMOANHAMHYECKON CUCTEMBI K TEIUIOBOMY PABHOBECHIO.



Moaenps uI€aTbHOTO Ta3a B TEPMOJMHAMUKE — CHUCTEMA YPABHECHU:
ypaBHeHHe MenpaeneeBa—KiianeiipoHa u BbIpaK€HUE UIsI BHYTPEHHEH SHEPTUH.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJENIM: HU3Kasih KOHIEHTpAILUsI YaCTHIl, BHICOKUE
TeMneparypsl. BeipaxkeHue Jyisi BHyTpEHHEW SHEPrur OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3ucratnueckue u HeCTaTHUYECKUE MPOLECCHI.

DneMeHTapHasi pabota B TepMoauHaMuKe. Boruucienue paboTel 1o rpaguky
Iporecca Ha pV-auarpaMmme.

Teronepenada  kak  cmoco0 — W3MEHEHWs  BHYTPEHHEW  DHEPTUU
TEPMOJIMHAMHUYECKOW  cuUcTeMbl 0e3  coBepiieHuss pabotel.  KonBekuus,
TEIJIONPOBOIHOCTb, U3TyUYCHHE.

KonnuectBo Ttemnorel. TennoéMkocTh Tena. YaelbHas W MOJSIpHas
TEIUIOEMKOCTH BENIECTBA. YpaBHeHHMe Maliepa. YaenbHasg TEIUIOTa CTrOpaHus
TormBa. Pacu€r KkomuuecTBa TEmIOTHl mOpu Temionepenadye. I[lonstue 00
aauabaTHOM IIpoIiecce.

[IepBblii 3aKk0H TepMOAMHAMUKU. BHYTpeHHsIs 3HEprust. KonnuecTBO TEmIOThI
u paboTa Kak Mepbl U3MEHEHUsS] BHYTPEHHEW SHEPruud TEPMOJMHAMHUYECKOU
CHUCTEMBL.

BTopoii 3ak0H TepMOJIMHAMUKH JJ1s1 PABHOBECHBIX IMPOLIECCOB: YePE3 3aJaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJNHAMUYECKOW CHUCTEMBI MIPOXOAUT €IUHCTBEHHAS
aguabaTta. AGCOIOTHAS TeMIIepaTypa.

BTopoii 3akoH TepMOAMHAMUKY 1711 HEPABHOBECHBIX MPOIECCOB: HEBO3MOMKHO
nepeaaTh TEIJIOTY OT 00Jiee XOJOAHOTO Tea K 0oJjiee HarpeTomy 0e3 KOMIIEHCAIlluu
(Knaysuyc). HeobpaTuMoCTh IpUPOAHBIX TPOIECCOB.

[Tpunnunel nectBus TermioBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KITJI. ukn Kapho.

DKOJOTUYECKUE ACIEKTHI UCIOJIb30BAHUSA TEIUIOBBIX JBUTaTenen. TermioBoe
3arps3HEHHUE OKPYKAIOIIEH Cpe/Ibl.

TexHuyeckre yCTpPOMCTBA M TEXHOJOIMYECKHE IPOLIECCHI: XOJOAUIbHUK,
KOHJUIIMOHEp, AMU3CJbHBIA U KapOIOpAaTOpHBIA ABUTATENd, MapoBas TypOuWHA,
MOJIyYEHUE CBEPXHU3KUX TeMIIepaTyp, YTUIU3AIUs «TEIJIOBBIX» OTXOJI0OB C
MCIIOJIb30BaHUEM TEIJIOBOTO HACOCA, YTUIM3AIMS OMOOPTraHUYECKOTO TOTUIUBA JIJIst
BBIPAOOTKU «TETUIOBON» U AJIEKTPOIHEPTHH.

Jemoncmpayuu.

N3MeHnenune Temriepatypsl py aauadaTuuyeCckoM pacIIupeHUH.

Bo3znyiHoe oruuso.

CpaBHeHUE yJEIbHBIX TEIIOEMKOCTEN BEILIECTB.

Crioco0Obl U3BMEHEHHSI BHYTPEHHEH SHEPTHH.

NccnenoBanue annadbaTHOTO IIpoliecca.



KomnbrotepHbie MOAEIN TEIUIOBBIX JBUTATEIECH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3mMepenue yaenbHONU TENI0EMKOCTH.

Hccnenosanue nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aguabaTHOTO IIpoIlecca.

N3ydenne B3aMMOCBSI3W SHEPIHUM MEKMOJIEKYISIPHOTO B3aUMOACHCTBUS M
TeMIEPATypPbl KUTIEHUSI )KUJKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[Tapoo6pa3oBanue u koHAeHCaNus. MicapeHue u KuneHue. Y aeibHast TerioTa
napooOpa3oBaHusl.

HacellieHHBIE W HEHACBINIEHHbIE Mmapbl. KauecTBEHHas 3aBUCHMOCTD
IJIOTHOCTHU W JABJICHUS HACBIIIEHHOTO IMapa OT TEMIIEPAaTypbl, UX HE3aBUCUMOCTD
0T 00bEMa HACKIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPaTypbl KUTIEHHUS OT JIaBJICHUS
B JKMJIKOCTH.

BraxxnocTs Bo3yxa. AGCOMIOTHASI U OTHOCUTEINIbHAS BIa>KHOCTb.

TBépnoe Teno. Kpucrannuyeckue u amopdubie Tena. AHU30TPONHS CBOMCTB
KpuctaJuioB. IlnmaBiieHMe W KpuUcTaM3anus. YJIEJIbHAs TEIUIOTA IUIABJICHUS.
CyOnumarus.

Hedopmanmu TBEporO Tena. Pactsokenue u cxxatue. Casur. Momayns FOnra.
[Ipenen ynpyrux nedopmarui.

TermoBoe pacimiupeHue XKUJIKOCTEH U TBEPABIX Tel, 00bEMHOE U JIMHEHHOE
pacuipenrue. AHTapMOHU3M TEIUIOBBIX KOJIeOaHUM YacTHIl BEIIECTBA KaK MpUYUHA
TEIJIOBOT'O PaclIMpeHus Tell (Ha KaUeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B (pa30BbIX NMEPEX0IaxX.

VYpaBHeHue TenioBoro dajgaHca.

[ToBepxHocTHOE HaTsKeHHE. KoA(DPUIIMEHT MOBEPXHOCTHOTO HATSKECHMS.
Kammnapusie sBnenus. J[aBneHue noa UCKPUBIEHHONW MOBEPXHOCTHIO )KUIKOCTH.
®opmyna Jlannaca.

TexHnueckne yCTpOMCTBA M TEXHOJIOTUYECKHE IIPOLECCHI:  KUJKHE
KPUCTAJLJIbI, COBPEMEHHBIE MAaTEPUAIBI.

Jemoncmpayuu.

TennoBoe pacmnpeHue.

CBoiicTBa HACBHIILIEHHBIX MTAPOB.

Kunenue. Kunenne npu noHM>KEHHOM JIaBJICHUMU.

N3mepenune cuiibl MOBEPXHOCTHOTO HATSIHKEHUS.

OnbITHI ¢ MBUIBHBIMU TUIEHKAMMU.

CmaunBaHue.

KanunnspHsie siBeHus.

Mopaenu HEHbIOTOHOBCKOM JKHIKOCTH.



Crioco0Obl U3MepeHUs BIaKHOCTH.

Hccnenoanne HarpeBaHus U IUIABIEHUS KPUCTAIUIMYECKOTO BEILIECTBA.

Bunbl nedopmanmii.

Habnronenue mansix nedopmaruii.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, npaKmuKym.

N3ydenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3MmepeHne yaenbHOM TEMIOTHI IJIABJICHHUS JIbJA.

N3ydeHune CBOMCTB HACHIIEHHBIX MTAPOB.

N3mepenre aOCOMIOTHOM BIAXKHOCTM BO3AyXa M OLIGHKAa MacChl MapoB B
IIOMELIEHUH.

N3mepenne kodduiinenTa moBEpXHOCTHOTO HATSKEHUSI.

N3mepenune moaynst FOHra.

HccnegoBanue 3aBUCMMOCTH  JeopmManuud  pe3sMHOBOro oOpasma  oT
IIPUIOKEHHOU K HEMY CHJIBI.

Paznen 4. JaekTpoguHaMuKa.

Tema 1. dnekmpuueckoe no.e.

OJNeKTpu3aums Ten U €€ MPOSBICHMS. JJEKTpUYECKuU 3apsna. /IBa Buaa
JNEKTPUYECKUX 3apsAnoB. [IpOBOOHWKH, MAMAJIEKTPUKM U MOJYIIPOBOJAHHUKH.
DneMeHTapHbINA JIEKTPUYECKUN 3apsil. 3aKOH COXPAHEHHMSI JJIIEKTPUUYECKOT0 3apsija.

BzaumopeiictBue 3apsiioB. Todeunsie 3apsiasl. 3akoH Kynona.

DnekTpuueckoe nose. Ero neiicteue Ha 3JIEKTPUYECKUAE 3apSbl.

Hanpsixénnocts  anextpuueckoro mnons. [IpoOueiii  3apsan.  Jlunuwm
HANPsHKEHHOCTH 3IEKTPUUECKOro nojist. OJHOPOAHOE ANEKTPUUECKOE TOJIE.

[ToTeHIMaNIBHOCTL BJIEKTPOCTATUYECKOIO IOJA. Pa3sHOCTh MOTEHIMATIOB M
HanpspbkeHue. [loTeHmanbHas SHeprus 3apsga B AJIEKTPOCTATUYECKOM MOJIE.
[ToTeHIMaN ANEKTPOCTATUYECKOTO NOJIsA. CBA3b HANPSIYKEHHOCTH MOJSA U PA3HOCTU
NOTEHIMAJIOB JUISl AJIEKTPOCTATUYECKOro TMojis (KaKk OJHOPOJHOrO, TaK U
HEOJTHOPOJHOTO).

[IpuHUMD Cynepno3uymy dIEKTPUYECKUX TTOJIEH.

[Tone Toueunoro 3apsima. Ilosne paBHOMepHO 3apspkeHHOUM cdepbl. [lome
PaBHOMEPHO 3apsKEHHOro mo o00béMy mmiapa. Ilose paBHOMEpPHO 3apsKEHHOU
OECKOHEYHOM IUIOCKOCTU. KapTuHbl JIMHUN HaOpsHKEHHOCTHM H3THX NOJEH U
HKBUIIOTEHLIUAJIBHBIX ITIOBEPXHOCTEMN.

[IpoBOOHUKH B 3IEKTPOCTATUYECKOM TMOJIE. Y CIOBUE PABHOBECHS 3apsI0B.

JIVDNEeKTpUKM B DJIEKTPOCTATUYECKOM  IIOJIE. Jusnexrpruueckas
IIPOHUIIAEMOCTD BEIIECTBA.

KonpeHcaTop. DeKTpoEMKOCTh KOHJIEHCATOPA. DJIEKTPOEMKOCTD IIOCKOTO
KOH/JIEHCATOpa.



[TapaiutennbHOE coeMHEHME KOHAEHCATOPOB. [locmenoBaTenbHOe COENMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsHKEHHOr0 KOHAEHCATopa.

JIBrKeHME 3apsyKEHHOW YaCTULIBI B OJJHOPOIHOM JJIEKTPUYECKOM IIOJIE.

TexHuueckre yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: SIIEKTPOCKOI,
ANEKTPOMETpP, DJIEKTPOCTATHUYECKasl 3allliTa, 3a3eMJICHHE DJIEKTPONpHUOOpPOB,
KOHJIeHcaTophl, reHeparop Ban ne I'paada.

Jemoncmpayuu.

Y CTpONCTBO M MIPUHLINI IEUCTBUSA DIEKTPOMETPA.

DIIEKTPUUECKOE T0JIE 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3apsKEHHBIX IUIACTHH.

Mogens anekTpocTaTudeckoro reneparopa (Ban ne ['paada).

[IpoBOIHUKH B DIEKTPUYECKOM MOJIE.

DJIeKTpOCTaTUYECKasl 3alIUTa.

Y CTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITIOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH IIOCKOrO KOHAEHCAaTopa OT IUIOIIAAH
IJIACTHH, PACCTOSHUS MEXAY HUMH U IUJIEKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MO 3apsKEHHOTO KOHIEHCATOPa.

3apsiiKa U pa3ps/ika KOHJIEHCAaTopa YEPE3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKmMuKym.

O1nieHKa cuil B3aUMOACHCTBUSA 3aPSIKEHHBIX TEJ.

HaGnronenue npeBpallieHHs 3HEPTUH 3apsSKEHHOT0 KOHJEHCATOpa B SHEPTHUIO
V3JIy4YECHUSI CBETOANOA.

N3yyenne nporekaHus TOKa B LENH, COAEPIKALIEH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHLIUAJIOB (HampsKEeHUsT) npu
NOCJIE0BATENBHOM COEAMHEHNH KOHAEHCATOPOB.

HccnenoBanue paspsaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannulit 31eKmpuyecKuil mox.

Cuia toka. [locTosiHHBINM TOK.

VYcnoBust cyniecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOrO0 TOKA. MCTOYHMKH
toka. Hanpspxenue U u DJIC €.

3akoH OMa J1J1g ydacTKa LeIu.

DIIEKTPUYECKOE COPOTUBJIEHUE. 3ABUCUMOCTb CONPOTUBIICHHS OJTHOPOJIHOTO
IPOBOJHUKA OT €ro JJIMHbl W IUIOIIAJNA IIONEPEYHOTO CEUEHHs. Y IEIbHOE
CONIPOTHUBIJICHUE BEILIECTBA.

[TocnenoBarenbHOE, MapajuieIbHOE, CMEIIAHHOE COEIUHEHUE MPOBOJIHUKOB.
Pacuér pazBeTBi¢HHBIX dekTpuueckux 1enei. [IpaBmia Kupxroda.

Pa6orta snexrpuueckoro Toka. 3akoH [xoyns—Jlenna.



MOUIHOCTh 3JEKTPUYECKOr0 TOKa. TemioBasi MOIIHOCTb, BblaeNseMas Ha
pe3ucrope.

DJIC v BHyTpEeHHEE CONPOTUBICHUE UCTOYHUKA TOKA. 3akoH OMa 171 MOJIHOU
(3aMKHYTOI) 3JeKTpUYecKoM 1enu. MomHOCTh HCTOYHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonnencaTop B ienu MOCTOSIHHOTO TOKA.

TexHuueckue yCTpPOMCTBA M TEXHOJOTMYECKHE IMPOLIECCH: aMIEPMETP,
BOJIbTMETP, PEOCTAT, CYETUUK IIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3MepeHue cuiibl TOKa U HAPSHKEHUSL.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HANPSDKEHUS I PE3UCTOPA,
JamMIbl HAKaJIUBaHUS U CBETOAMO/IA.

3aBUCUMOCTh COIMPOTHUBIICHUS [WIMHAPUUYECKUX MPOBOJHUKOB OT JJIUHBI,
IJIOIIA/IU TTONIEPEYHOT0 CEUYEHUs U MaTepuaa.

Uccnenoanne 3aBUCUMOCTH CUJIbI TOKA OT COPOTHUBIIEHUS MPU OCTOSTHHOM
HaIPSKEHUH.

[Ipssimoe nzmepenne DJIC. KopoTkoe 3amMbIkaHHE TAIIBBAHUYECKOTO 2JIEMEHTA
U OIICHKA BHYTPEHHET0 COMPOTUBIICHUSI.

Crioco6bl coenMHeHHsI ICTOYHUKOB Toka, DJ[C Oartapeii.

Hccnenoanme pa3HOCTH MOTEHIUAIOB MEXK/y MOJKOCAMH HCTOYHHKA TOKA OT
CHJIBI TOKA B IICTIH.

Yuenuueckuit skcnepumenm, nadbopamopnwie padomul, npaKmuKym.

HccnenoBanue CMEMIAHHOTO COEMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoTUBIIECHUS POBOJHUKOB.

HccnenoBanne 3aBUCUMOCTH CWJIBI TOKa OT HAIpsOKEHHUS ISl JIaMIIbl
HaKaJIMBaHUSI.

YBenuueHue npejesia usMepeHus ammnepMerpa (BoabTMETpa).

N3mepenne D/1C 1 BHYTPEHHETO COMPOTUBIIEHUSI HCTOUHHUKA TOKA.

Uccnenosanne 3aBucumoctu DJ]C raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHHU
IIPU KOPOTKOM 3aMBIKaHHH.

HccnenoBanre pa3HOCTU MOTEHIIMATIOB MEXKIY MOJFOCAMU UCTOYHHUKA TOKA OT
CHUJIBI TOKA B IIETIH.

Uccnenoanne 3aBUCUMOCTHU MOJIE3HONM MOIIHOCTH MCTOYHHUKA TOKA OT CHJIbI
TOKA.

Tema 3. Toxu 6 pa3iuuHbIX cpeoax.

DOneKkTpuyeckas MOPOBOJUMOCTh  PA3IUMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJAUMOCTh TBEPIBIX METAIIOB. 3aBUCUMOCThH COMPOTUBIICHUS METAJIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA AIEKTPOHHBIX ITYYKOB.



[TomyripoBOIHUKH. CoOcTBeHHas u puMecHast MIPOBOANUMOCTh
noJIynpoBOJHUKOB. CBoiicTBa p—n-nepexo/ia. [1oynpoBoHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKUIT TOK B 3JIEKTPOJIHUTAX. IDJIEKTPOJUTHYECKAs AUCCOLIMALIUS.
DnekTponu3. 3akoHbl Dapanes s AAEKTPOIINA3a.

DJIeKTpUYECKU TOK B razax. CaMOCTOSTEIbHBIA M HECAMOCTOSTEIbHBIN
paspsia. PaznuuHble TUIIBI CaMOCTOSTENBHOTO pa3psaa. Monnus. [lna3ma.

TexHuueckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: Ta3opa3psiIHbIC
JIaMIIbl, SJIEKTPOHHO-Ty4YeBasi TpyOKa, MOIYNPOBOJHUKOBEIE NPUOOPHI: JTUOJ,
TpaH3UCTOP, (HOTOANO, CBETONO, TAIbBAHUKA, PAQUHUPOBAHNE ME/IH, BHITUTABKA
ATIOMUHUS, AIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCThH CONTPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB JIEKTPOIIUTOB.

3akoHsbl AnekTposin3a Papajes.

HckpoBoii pa3psii U MpOBOAUMOCTD BO3/1yXa.

CpaBHeHHE POBOAUMOCTH METAJIJIOB U MOIYTIPOBOJHUKOB.

OIIHOCTOPOHHSS MPOBOJAMMOCTD IHO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomut, nPAKMuUKym.

Habmronenue amekTpoimsa.

N3MmepeHnue 3apsga 0JHOBAIIEHTHOTO MOHA.

HUccnegoBanne  3aBUCMMOCTH  COINPOTUBIICHUS  TEPMOpE3UCTOpa  OT
TeMIIEpPaTypHl.

CHsiTHE BOJBT-aMIIEPHON XapaKTEPUCTUKU TUOJA.

Du3nYeCcKnil MPAKTHKYM.

Cnioco6bl n3MepeHust PU3NYECKUX BETMYUH C MCIOJIb30BAaHMEM aHAJIOTOBBIX
U IUGPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOIIOTHBIC U OTHOCUTEIBHBIE MOTPEITHOCTH U3MEPEHUN (PU3UYECKUX BEJIIMYUH.
OueHka rpaHul NOTPeIIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHHM, MCCICAOBAHUN  3aBUCUMOCTEUN
bu3rUecKuX BEIMYMH, TNPOBEpPKA MPEAJIOKEHHBIX TUIoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTHYECKUX  paszienax «YUYCHUUYECKHU  DKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, TPAKTUKYM ).

MesknpeaMeTHbie CBI3H.

N3yuenue kypca pusuku yriryosnénnoro ypoBHs B 10 kiiacce ocyiecTBiaseTcs
C YU4€TOM COJIEpKATEIBHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMH MAaTE€MAaTHKH,
OHOJI0TUH, XUMUH, Teorpadu U TEXHOJIOTUH.

Meosiwcnpeomemnole nonamus, C6A3AHHbIE C USYUECHUEM MEMO008 HAYUHOZ20
nO3HaHUA: SBICHWE, HAay4YHBIA (PakT, TUmoresa, Gumdeckas BEIUYWHA, 3aKOH,



Teopusi, HaONIOJCHHE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENIb, HU3MEpEHHUE,
HOTPELIHOCTH U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IUPpOBast 1abopaTopusl.

Mamemamuxka: pelieHHEe CUCTEMbl ypaBHEHUW. JIuHelHas QyHKIMS,
napabona, runep0bosna, ux rpapuku U cBoiicTBa. TpuroHomerpuyeckue (PpyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO.
BekTops! 1 MX IPOEKLUK Ha OCU KOOPAMHAT, CII0)KEHHUE BEKTOPOB.

Buonozua: mexannyeckoe JBUXKEHUE B KUBOU mpupone, auddysus, ocMoc,
TEMJI000MEH JKHUBBIX OPraHM3MOB, TEIUIOBOE 3arpsA3HEHUE OKpYKAaroUIEH Cpelbl,
yTUIU3alus OMOOPraHMYECKOro TOIUIMBA Ui BBIPAOOTKH «TEIUIOBOM» U
JIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHDKEHUE W KAITMJUISIPHBIE SIBJIEHUS B IIPUPOJIE,
AJIEKTPUYECKUE SIBICHUS B AKUBOU MIPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJIIPHAs Macca, MOJYyYEHUE HAHOMAaTepUalioB, TEIUIOBBIE CBOMCTBA
TBEPABIX TEJN, KUIKOCTEH U T'a30B, KUJKHE KPUCTAILIBI, SJEKTPUUECKUE CBOMCTBA
METAJIOB,  JJIEKTPOJIMTHYECKAass JHCCOLMALMs, TaJbBaHUKA, DJIEKTPOHHAs
MUKPOCKOTIHS.

TI'eocpagpua: BnaxuocTh BO3AyXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonocua: npeoOpa3oBaHUE JBUKEHUU C UCIOJIB30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHJIKOIO TPEHUS B TEXHHUKE, CTAaTHYECKHE KOHCTPYKUUU
(KpOHIUTENH, peméryarble KOHCTPYKLNHN), UCIOJIb30BAaHUE 3aKOHOB COXpPAaHEHUS
MEXaHUKA B TEXHHUKE (TUPOCKOI, BOJAOMET M JPYrue), JBUTATENb BHYTPEHHETO
cropanusi, naposasi TypOuHa, ObITOBOWM XOJIOAWIBHHUK, KOHAUIMOHED, TEXHOJIOTUN
NOJIyYEHHUs] COBPEMEHHBIX MAaTepHaJoB, B TOM YHCJIE€ HAHOMATEepUajoB, U
HAaHOTEXHOJOIHH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIpPHOOpOB,
ra3opa3psAHbIE JIAMIIbI, IOJYPOBOIHUKOBbIE IPUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JinekTpoguHaMuKa.

Tema 4. Macnummnoe noe.

B3auMogencTBrEe TOCTOSHHBIX MAarHMTOB UM MPOBOJAHUKOB C  TOKOM.
MaruutHoe mone. Bektop MarHuTHOW uWHAYKUMH. I[IpuHIMO Cynepno3uuuu
MArHUTHBIX NOJIEU. JINHUY MarHUTHOU MHIYKIIUU.

MaruutHoe 1oJie MPOBOJHUKA C TOKOM (TIPSIMOTO MPOBOJAHUKA, KATYIIKUA U
KpyroBoro Butka). OneIT Jpcrena.

Cuna Amnepa, e€ HarpaBJIeHHE U MOJYJIb.

Cuua Jlopenua, €€ HanpaBi€HUE U MOYJb. JIBUKEHHE 3apSyKEHHON YaCTHUIIBI
B OJIHOPOJIHOM MarHuTHOM nosie. Pabota cuiibl Jlopenia.

MarnautHOoe nose B Bemectse. DeppoMarHeTruky, rnapa- U IMaMarHeTUKH.



TexHuueckue YCTpOﬁCTBa N TCXHOJOTHMYCCKHC IIPpOHCCChI: IIPHUMCHCHHUC

MTOCTOSIHHBIX MarHMTOB, AIIEKTPOMArHuTOB, TeCTep-MYyJIbTUMETD,
AJIEKTPOABUTATENb SIKOOU, YCKOPUTENH 3JIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMI  WMHIYKOMM  MArHUTHOTO  MOJS  MOJIOCOBOTO M
MOJIKOBOOOPA3HOTO TOCTOSIHHBIX MArHUTOB.

KapTrna nuHui MarHuTHOM MHIYKIUU MOJIS JTMHHOTO MPSIMOTO MPOBOJAHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JevictBue cuibl JIopeH11a Ha HOHBI DJIEKTPOJIUTA.

Habnronenue ABMKEHUsI MyUyKa JIEKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHumn JNEUCTBUS BJIEKTPOU3MEPUTEIBLHOTO npudopa
MAarHUTOJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmuKym.

HccnenoBanne MarHUuTHOTO OIS TIOCTOSIHHBIX MArHUTOB.

HccnenoBanue cBOMCTB (peppOMArHeTHKOB.

HccnenoBanue nericTBYSI IOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

N3mepenue cuiibl Ammepa.

N3ydenune 3aBUCUMOCTH CHIIBI AMIIEPA OT CUJIbI TOKA.

Onpenenenrne MarHuTHOW MHAYKIIMK Ha OCHOBE MU3MEPEHUS CHIIbI AMIIepa.

Tema 5. Inekmpomacnumnan UHOYKYUA.

SIBneHne 2yEeKTpOMarHWTHOM HMHAYKIuU. [IOTOK BekTOpa MarHUTHOU
uaaykiuu. OJIC uHAyKIMu. 3aKoH 3JEKTPOMAarHUTHOM HHAyKuuu Dapajnes.
Buxpeoe anexrpuueckoe nosie. Toku Dyko.

OJIC uHAYKUMM B MPOBOJHUKE, NBUXKYLIEMCS B OJHOPOJHOM MAarHUTHOM
oJIE.

[IpaBuno Jlenua.

NupykruBHOCTh. KaTymika WMHIYKTMBHOCTM B LIENM IOCTOSIHHOIO TOKAa.
Asnenne camonnaykuuu. IJ1C caMOMHAYKIUH.

DHEprusi MAarHUTHOTO TMOJISI KATYIIKHA C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA W TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAA
N€Yb, COJICHOU], 3alllUTa OT JIEKTPU3ALUH TEJ MPU ABUKEHUHU B MArHUTHOM MOJIE
3emiu.

Jemoncmpayuu.

HaOnronenue siBieHUs 3JIEKTPOMArHUTHON UHTYKIIUH.

Uccnenosanne 3aBucumoctd OJIC UHAYKIMH OT CKOPOCTH W3MEHEHHS
MarHuTHOIr'O MOTOKa.



[Ipasuio Jlenua.

[Tanenne marauTa B allOMUHHUEBOM (MEIHON) TpyOe.

SBneHne cCaMOMHAYKITUU.

Uccnenosanune 3apucumoctu J/JC caMOMHAYKIMHA OT CKOPOCTH W3MEHEHMS
CHUJIbI TOKA B LIETIH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npAKMUKYM.

UccnenoBanue siBICHUS JIEKTPOMArHUTHON WHTYKIIUH.

Onpenenenre UHIYKIIMUM BUXPEBOTO MAarHUTHOTO TTOJIS.

UccnenoBanue siBIEHUS] CAMOUHYKIIHH.

COopka Mozienu JIEKTPOMAarHUTHOTO TeHepaTopa.

Pa3nea 5. Kosie0anus v BOJIHEI.

Tema 1. Mexanuueckue xonebdanus.

Konebarenbnas cucrema. CBOOOJHBIE KOJIEOAHUS.

INapmonnyeckue konebanus. KnHemaTudeckoe ¥ TMHAMHYECKOE OIMCaHUE.
DHEpPreTUUecKoe OMHUCaHue (3aKOH COXPAHEHHUS MEXaHWYEeCKOW sHepruu). BeiBon
JUHAMUYECKOT0 ONMUCAHUsI TAPMOHUYECKUX KOJeOaHUN U3 UX IHEPreTUYECKOro U
KMHEMATUYECKOTO OTTUCAHUS.

Ammnryaa u ¢aza xonebanuil. CBsI3p aMIUTUTYIbI KOJ€OAHUN HMCXOIHOM
BEJTMYHMHBI C aMIUTUTYIaMU KOJIieOaHU# €€ CKOPOCTH M YCKOPEHUSI.

ITepuon u uyactora konebanuid. Ilepmom ManbIX CBOOOJHBIX KoJIeOaHHIT
MaTeMaTH4ecKoro wasiTHuKa. I[lepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTe o 3aTyxaromux KojeOaHusx. BeiHykaeHHbIe kKonebanns. Pe3oHaHc.
Pe3onancHas kpuBasd. BrnusHue 3aTyxaHus Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJICOAHMSI.

TexHuYecKkre yCTPOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kauely, My3bIKaJlbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpayuu.

3anuch K0ye0aTeILHOTO ABMKCHHUS.

HaGnronenue He3aBUCUMOCTH NEPHOJIa MaIbIX KOJIeOaHUN Tpy3a HA HUTH OT
AMILTATYIBI.

WccnenoBanue 3aTyXamux KOaeOaHU 1 3aBUCUMOCTH TIEpHOJIa CBOOOTHBIX
KOJI€0aHHI OT COMPOTUBIICHUSI.

UccnenoBanue kosnebaHui TIpy3a Ha MACCUBHOM TIPYXHUHE C IEJbIO
dbopMupoBaHUs MPEICTABICHUN 00 UICATBHOM MOJIENN TIPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUU MPU KOJeOaHUAX Tpy3a Ha MPYKUHE.

HccnenoBanue BHIHYKICHHBIX KOJTCOAHUIA.

Habmronenue pezonanca.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKmuKym.



N3mepenue mneprona CBOOOJHBIX KOJI€OAHUI HUTSIHOTO W MPYXUHHOTO
MasTHUKOB.

W3yyeHue 3aKOHOB JBUKEHHUS Teja B XOJ€ K0JeOaHU Ha yIPYyTroM MOJABECE.

N3yueHue ABMKEHUS HUTSAHOTO MasiTHUKA.

[IpeobpazoBanue 3HEPTUM B IPYKUHHOM MasiTHHUKE.

HccnenoBanue yObIBaHUS aMITUTYIbI 3aTyXaIOMIMX KOJICOAHUIA.

NccnenoBanue BRIHYKICHHBIX KOJICOAHUM.

Tema 2. dnekmpomazcnumnuple KoneOAHUA.

Konebarenbubiii koHTYp. CBOOOAHBIE SJIEKTPOMATrHUTHBIE KOJEOAHUS B
uaeasbHoM KosiebarenbHOM KoHType. Popmyna Tomcona. CBsi3b aMIUIUTYbI
3apsjia KOHJEHCATOpa ¢ aMIUIUTYI0M CUIIBI TOKa B KOJIEOATEILHOM KOHTYPE.

3aKOH COXpAaHEHUs YHEPTUU B UACAITBHOM KOJIeOaTeIbHOM KOHTYDE.

3aTyxaroume AJEKTPOMArHUTHBIE KoJieOaHusl. BrinyxneHnbie
JIEKTPOMAarHUTHBIE KOJIEOAHUSI.

[lepemeHHbII TOK. MOIIHOCTh MEPEMEHHOTO TOKa. AMIUIUTYJHOE U
JEUCTBYIOIEE 3HAYEHUE CHJIbI TOKA W HaNpsDKEHHs] TMPU Pa3IudyHON  popme
3aBUCHUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHMU.

CunyconmanbHbId NEPEMEHHBIM TOK. Pe3nmcrop, KOHAEHCATOp M KaTyllka
MHAYKTUBHOCTH B LIE€NU CHUHYCOWJAIBHOIO MEPEMEHHOIO TOKa. Pe30HAaHC TOKOB.
Pe3onanc HanpsikeHUN.

WneansHbiit  Tpancpopmarop. IlpousBoactBo, mnepenaya u morpediieHue
AJEKTPUYECKON YJHEPTHUH.

DKOJIOTUYECKHE PHUCKM TpU MPOU3BOACTBE 3JeKTpo3Hepruu. KynbTypa
VCIIOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HHU.

TexHuyeckre yCTpOWCTBA U TEXHOJOTHMUYECKHE MPOLECCHI: SJIEKTPUYECKUM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUHU dJIEKTPOIIepeay.

Jemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBHCHUMOCTb 4aCTOTBI CBOOOHBIX KOJIEOAHUHM OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHMIA.

I'eneparop He3aTyXarOIIKUX IEKTPOMArHUTHBIX KOJIEOAHMI.

Mopeinp 31eKTpPOMarHuTHOTO TeHEPaTopa.

BriHyX/1eHHBIE CHHYCOUIATBbHBIE KOJICOaHusI.

Pe3ucrop, kaTyiika MHAYKTUBHOCTH W KOHJAEHCATOP B IIENU IMEPEMEHHOTO
TOKA.

Pe3onanc mnpu 1mocCienoBaTENbHOM COEAUHEHHWHM PE3UCTOPa, KATYIIKH
UHAYKTUBHOCTH M KOHJIEHCATOPA.

YceTpoicTBO ¥ IPUHINI ISUCTBUS TpaHchopmaTopa.



Mojienb TUHUY 3JEKTpOIEepeiadn.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomol, npAKmMuUKym.

N3yuenue Tpanchopmaropa.

HccnenoBanne mEpeMEHHOTO TOKA Yepe3 MOCIEAOBATEIbHO COCAMHEHHBIC
KOH/ICHCATOp, KaTyIIKy U PE3UCTOP.

HaGnronenue 35eKTpoMarHiTHOTO pe30HaHca.

HccnenoBanme pabOThl HICTOYHUKOB CBETA B IIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpOMazZHUNIHbLE G0JIHbL.

MexaHnyeckue BOJIHBI, YCJIOBHS HMX pacrnpoctpaHeHus. llomepeunbie u
npoAojbHbIe BOJIHBL. [leproj, CKOpOCTh pacnpoCTpaHEHHs W JJIMHA BOJIHBL
CBoiicTBa MEXaHWYECKHUX BOJIH: OTpa)K€HUE, IMpejoMIIeHue, UHTepepeHuus u
nudpaxius.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[IymoBoe 3arps3HeHHe OKPYKAIOLIEeH cpebl.

DNEeKTPOMarHUTHbIE BOJIHBI. Y CJIOBUS U3IyUYEHUS SJIEKTPOMArHUTHBIX BOJIH.
B3anMHas opueHTalsi BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CpoiicTBa  DNMIEKTPOMAarHUTHBIX  BOJH:  OTpPaKEHUE,  TMPEJIOMIICHHE,
HOJISIpU3aIysl, UHTepPepeHus u audpakuus.

[lkana 371eKTpOMarHUTHBIX BOJH. IIpuMeHeHne 371eKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagoOCBsI3U U TeJeBUACHUS. Pagrnonokars.

DNEKTPOMarHUTHOE 3arPsA3HEHNE OKPYKAIOIICH CPeIbl.

TexHudyeckue yCTpOWCTBA U MPAKTUUYECKOE MPUMEHEHHE: MY3bIKaJbHbIC
UHCTPYMEHTBHI, pajap, paJuonpuéMHIK, TeJIeBU30p, aHTeHHa, TeiaedoH, CBY-neus,
yJIbTPa3BYKOBasl JUATHOCTUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

O6pazoBanue 1 pacpOCTPaHEHUE TOMEPEYHBIX U MPOJAOTBHBIX BOJH.

KoneObmromieecs Teino Kak HICTOYHUK 3BYKa.

3aBUCUMOCTb JIJIMHBI BOJIHBI OT YaCTOThI KOJICOaHUH.

HaGnronenue orpaxkeHus: U NpeTOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmonenne natepdepeHny u AuPpakini MEXaHHIECKUX BOJTH.

AKYCTHYECKHM PE30OHAHC.

CBoiicTBa yJabpTpa3ByKa U €ro MIPpUMEHEHHE.

HaGnronenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJION U
4acTOTOM KOJeOaHU.

HccnenoBanme CBOMCTB 3EKTPOMArHUTHBIX BOJH: OTPaKEHUE, IPETOMIICHUE,
noJsipu3anus, 1udpakuus, THTephepeHIIHs.

Oo6Hapyxenue nHGHPaAKPaCHOTO U YIAbTPahUOIETOBOTO U3ITYUCHHIH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomut, nPAKMUKym.



N3yuyeHnne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydenune pacnpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmMonHEHOE pacIpOCTPaHEHUE CBETa B OJHOPOAHOU cpene. JIyu cBera.
To4euyHbIN ICTOYHHK CBETA.

OTtpakenue cBera. 3aKoHbI OTpaxkeHus cBeta. [locTpoeHue n3o0paxkeHUi B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenominenue cBeTa. 3aKOHBI IPEJIOMIICHUSI CBeTa. AOCOTIOTHBIN MOKa3aTeNb
npenomiieHusi. OTHOCUTENBHBIN MOKa3aTeb npesoMieHus. [IocToSHCTBO 4acTOThI
CBETAa U COOTHOLLICHUE JJIMH BOJIH IIPH MIEPEX0I€ MOHOXPOMATHUUYECKOTO CBETA YEPE3
TpaHUILly pa3zena AByX ONTUYECKUX CPE/l.

Xox nydeit B mpusme. [ucnepcusi cBera. CiloxHBIM cocTaB 0enoro cBera.
[Ber.

[TomHoe BHyTpeHHEe oTpakeHue. [IpenenbHblil yroia noJIHOrO BHYTPEHHETO
OTPaXXCHHS.

Cobuparomniye u paccenBarolye JuH3bl. ToHKas inH3a. DOKYCHOE pacCTOsTHUE
U ONTUYECKAasl CHJIa TOHKOM JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PacCTOSIHUSI TOHKOM
chepudeckoil JWH3BI OT €€ TEOMETPUM M OTHOCHTEIBHOTO TIOKA3aTess
IIPEJTIOMIICHHUSL.

dopmyia TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIUH30M.

Xoa ayda, MPOLICANIErO JMH3Y IOJI MPOU3BOJBHBIM YIJIOM K €€ TIJIaBHOM
ontuueckoil ocu. IloctpoeHne wu300pakeHUH TOUKHM M OTpe3Ka MNpsSMOH B
COOMPAIOUIUX U PACCEUBAIOIIUX JIMH3AaX U UX CUCTEMAX.

OnTtuyeckue mpubopsl. Paspemaromas crnocoOHOCTh. a3 kak omTuueckas
cucTema.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wurepdepennusi cBera. KorepeHTHble HCTOYHUKH.
YcaoBusi HaOMOIEHUS MAaKCUMyMOB W MHUHMMYMOB B HWHTEphEpPEHITMOHHON
KapTUHE OT [JBYX KOI€PEHTHBIX HCTOYHMKOB. IIpumepsl Knaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuusa cBera. JudpakiuoHHas pemérka. YCJIOBHE HaOIIOICHUS
[JIaBHBIX ~MAKCMMYMOB T@pH NAJCHUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuueckre YCTpPOWCTBA M TEXHOJOTMYECKUE IIPOLECChl: OYKH, JIyIa,
nepuckor, Qoroanmapar, MUKPOCKOI, MPOCKIMOHHBIN armapar, MPOCBETICHUE
ONTHUKH, BOJIOKOHHAS] ONTUKA, TU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



UccnenoBanue npeoMIIeHUs CBETA.

HaGnronenue nosHOro BHyTpEHHET0 OTpakeHusi. Mojienb CBETOBOIA.

HccnenoBanne xoaa CBETOBBIX ITYYKOB 4YEpPE3  IUIOCKONAPAJUIEIBbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanue cBOMCTB N300paKeHUH B JTMH3AX.

Mogenu MUKpocKomna, TEJIECKOIa.

Habnronenue nuarepdepeHinu crera.

Habmronenne 1iBETOB TOHKUX TUIEHOK.

HaGnronenue nudpaxium ceera.

Nzyuenue nudpakiinoHHON pEmETKH.

HaGnronenue nudpakiimoHHOTO CeKTpa.

Habnronenue nucnepcuu cBera.

HaGnronenue nonsipuzanuu cBeTa.

[IpumeHeHue MONSTPOUIOB JIJIsl U3YUCHUS] MEXaHUYECKUX HAIIPSIKEHUN.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmuKym.

N3MepeHune nokazaress nperoMIIeHUs CTEKJIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSIHUSL OT BemiecTBa (Ha
OpUMEPE KUIKUX JIUH3).

N3mepenne poKyCHOT0O pacCTOSIHUS PACCEUBAIOIIMX JIUH3.

[Tonyuyenue n300pa>keHUs B CUCTEME U3 TUIOCKOTO 3epKajia U JTUH3HI.

[Tonyuyenue n300pa>keHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrnpoBaHue T€I€CKONUYECKUX CUCTEM.

Ha6nronenue nudpaximm, HTEPPEPEHITNN U TOISPU3AIIN CBETA.

N3ydenue nossipu3aluy CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3yuenune nuntepdepeHIinm JIa3epHOro U3JIyYeHHs Ha IBYX IIEIsX.

Habmronenue aucnepcum.

Habnronenue u uccnegoBanue TuPpakiiMOHHOTO CIEKTPA.

H3mepenue TMHBI CBETOBOM BOJIHBI.

[Tonmyyenue criekTpa U3IydeHHUs CBETOAMOA MPH MOMOIIU IU(PPaKIIMOHHON
PELIETKMU.

Pa3znes 6. OcHOBBI cIeIUAJIBLHONH TEOPUU OTHOCUTEJIbHOCTH.

I'paHunIBl TPUMEHUMOCTH KJIACCUYECKOM MEXaHUKH. [[oCcTymaTs! crienuanbHON
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai.  I[IpeoOpaszoBanus  Jlopenma.
VYcaosue npuyuHHOCTH. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTU. 3ame/JieHue
BPEMEHU U COKpAIICHUE JJTNHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3b MacChl C SHEPrUel U UMITYJIbCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTUs
MOKOS.



TexHuyeckre YCTpOHCTBA M TEXHOJOTHYECKUE IPOIECCHl: CIyTHUKOBBIC
NPUEMHHKHU, YCKOPUTEIH 3aPSKEHHBIX YaCTHLL.

YueHuueckuit SKCIEPUMEHT, 1a00PaTOPHBIC pa0OThI, MPAKTUKYM.

OnpeneneHve UMIMyJbca U SHEPrUU  PEJSITUBUCTCKUX — YacTull (1o
dboTorpadgusM TPEKOB 3apsHIKEHHBIX YACTHUI] B MATHUTHOM II0JIE).

Pa3nen 7. KBanroBas ¢pusuka.

Tema 1. Kopnyckyaapno-601n060ii oyaausm.

PaBHOBecHOE TemIOBOE M3IyueHHE (U3TyuyeHHE aOCOJIOTHO YEPHOTO Tena).
3akoH cMmemienus: Buna. 'unoresa [1nanka o kBaHTax.

®oToHBI. DHEPTrUs U UMITYJIbC (POTOHA.

dororpdext. OnbiTel A. I'. CroneroBa. 3akonbl horodddexra. YpaBHeHue
OitamreitHa s hotodddexra. «KpacHas rpanuiay gorodrddekra.

JlaBnenne cBera (B YAaCTHOCTH, [IaBJICHHE CBeTa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollyr MoBepxHocTh). Ombiter I1. H.
JleGenena.

BonHoBseie cBoiicTBa yactull. Bosiabl e bpound. [InvuHa BomHbl ae bpoitns u
pasmepnsl o0JlacTU JIOKaJIM3allMM  JBWXKYyIIeHcs dacTuiel.  KopryckymnspHo-
BOJIHOBOM qyanusM. J(udpakuus 31eKTpOHOB Ha KpUCTAIIaX.

Crnemnduka n3mepeHuit B Mukpomupe. COOTHOIIEHUS HEOMpeaeTEHHOCTEN
I'eiizenbepra.

TexHu4yeckre YCTPONCTBA M TEXHOJOTHYECKHE TMPOLECChl: CIIEKTPOMETD,
¢doTosnemMeHT, (HOTONATUYMK, TYHHEIBHBI MHUKpPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/.

Hemoncmpayuu.

dotor(pdekT Ha YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHELIHEToO (poToadekTa.

UccnenoBanne 3aBUCUMOCTH  CONPOTHUBIEHUSI  MOJYNPOBOJHUKOB  OT
OCBEILIEHHOCTH.

Ceeronuon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nabopamopnusie padomut, npaKxmuKym.

Hccnenosanue poropesucropa.

N3mepenune nmocrossHHOM [limanka Ha ocHOBe HccienoBanus Gororddekra.

Hccnenoanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOANO]] OT HAIIPSIKEHUS.

Tema 2. @u3zuka amoma.

OnbIThl MO HCCIENOBAHUIO CTpoeHUs artoMa. [lmanerapHas mojenb atroma
Pezepdopna.

[Toctynatel bopa. M3nyuenue u noryomieHrue GOTOHOB MpU MEPEXOe aToMa
C OJIHOTO YPOBHSI SHEPTUHU HA JIPYTOM.



Buapl ciektpoB. CiekTp ypOBHEN 3HEPTUH aTOMa BOJAOPOA.

CnoHTaHHOE M BBIHYKJIEHHOE U3Ty4YeHHUe cBeTa. Jlasep.

TexHHUeCcKre YCTPOMCTBA M TEXHOJOTMYECKHUE IIPOLECCHI: CIEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOIT), J1a3ep, KBAHTOBBINA KOMIIBIOTED.

Hemoncmpayuu.

Mogens onsita Pezepdopna.

HalGnronenue iMHeyaThIX CIIEKTPOB.

Y CTpONCTBO U AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTHL.

Omnpenenenre JUIMHBI BOJHBI J1a3€PHOTO U3TYUYEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, npaKmuKym.

Habmronenue nuHeHyaTOro crekTpa.

HccnenoBanne CreKTpa pa3peKEHHOr0 aTOMapHOTO BOJOPOAA U U3MEpPEHHUE
noctosiHHoM PunOepra.

Tema 3. Qu3uka amomHo20 A0Pa u INEMEHMAPHBIX YACHIUY,.

Hyxnonnass mozens simpa ['elizen6epra—lBanenko. 3apsa sigpa. MaccoBoe
yucio sapa. N30Tomnsl.

PannoaktuBHOCTh. Anbda-pacnan. DNEKTPOHHBIA M MO3UTPOHHBIA OeTa-
pacnaj. ['amma-u3nydeHue.

3aKOH paJUOAKTUBHOIO pacnajga. PaauoakTUBHBIE H30TOIBI B IPUPOJE.
CBoiiCTBa MOHM3UPYIOLIETO MW3Ty4YeHUs. BiMsHuE paguoakTUBHOCTH HA KUBbBIC
opranusmbl. EctrecTBeHHBIN QoH n3nydeHus. Jlozumerpus.

DHeprus CBsA3M HYKJIOHOB B sifipe. SnepHbie cuibl. Jledext macchl sapa.

SAnepubie peakuuu. [lenenue u cuntes saep. AnepHeie peaktopsl. [Ipobnemsl
YIPABJISIEMOTO TEPMOSAEPHOIO CHHTE3a. OJKOJOTMYECKHE ACHEKThl PpPa3BUTHUSA
AJIEPHON SHEPTETUKH.

Mertoapl perucTpaluy U UCCIEN0BAHUS SJIEMEHTAPHBIX YACTHUL.

OyHIaMEHTaJIbHbIE B3aUMOJCUCTBUS. bapuoOHBI, ME30HBI U JICITOHBI.
[Ipencrasinenune o CtangaptHoi Moaenu. KBapk-riitooHHasi MOJENb apPOHOB.

@uznka 3a npenenamu CrangaptHol Moaenu. TéMHas Martepuss U TEMHas
SHEPrusl.

EnuHcTBO pU3nyeckoil KapTUHBI MUPA.

TexHu4yeckue yCTpoMCTBAa U TEXHOJOTHYECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Buiibcona, simepHbIil peakTop, TepMOSIEPHBINA peakTop, aToMHast 60M0a, MarHUTHO-
pe3oHaHcHas Tomorpadus.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKmuKym.

HccnenoBanue TpekoB yacTull (110 rOTOBBIM (hoTorpadusm).

HccnenoBanue paanoakTUBHOTO ()OHA C UCIIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHus: 0eTa-4acTUl] ATFOMUHUEM.

Paznen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIUKH.



Otanbl pa3BuTHs actpoHomuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
acTpoHoMUHU. [IpUMEHHMMOCTb 3aKOHOB (PU3UKH [JIsi OOBSCHEHUS MTPHUPOABI
KOCMHYECKUX OOBEKTOB.

Metonbpl acTpOHOMHYECKHX ucchenoBaHuid. (COBPEMEHHBIE ONTHYECKHE
TEJIECKOIBI, PAJHOTEIECKOIBI, BHEATMOC(EpHAst aCTPOHOMHSI.

Bun 3Bé3gnoro Heba. Co3Be3ausi, sipkue 3BE3IbI, TUIAHETHI, WX BHUIAUMOE
JIBUKEHHUE.

ConHeyHas cucrema.

Connue. ConHeuHast akTUBHOCTh. MicTrouHuk 3Hepruu CoJiHIIa U 3BE3 .

3BE3/1bl, UX OCHOBHbBIEC XapaKTEPUCTUKH. J(MarpaMma «CeKTpalibHbINA KIacc —
CBETHUMOCTb». 3BE3/bl TIJIaBHOW MOCIEI0BATEIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» I 3BE3] TJIABHOM IMOCJIEIOBATEILHOCTH. BHYTpEHHEE CTpOCHHE
3BE31. COBpEMEHHBIEC MPEACTABICHUS O MPOUCXOXKACHUU U 3Bomtonuu ColHIa u
3BE3/1. DTaIlbl )KU3HU 3BE3]L.

Mueunsiii I[lyte — Hama I'amaktuka. Ilomoxenue u aBwxkeHue CoiHIA B
lNamaktuke. Tumnbl ramakTuk. PaguoranakTuku ¥ KBa3apbl. YEpHBIE ABIPHI B AIpAX
raJaKkTHK.

Bcenennas. Pacmupenune Beenennoii. 3akon Xab66ma. Pazboeranne ramakTuk.
Teopus bonpmoro B3psiBa. PeMKTOBOE U3ITyYEHHE.

Macmrabnas ctpykTypa Beenennoit. MerarajgakTuka.

Hepeménnpie npobsieMbl aCTPOHOMUH.

Yuenuueckue naonrooenus.

HaGnronenus 3BE3qHOTO HEOA HEBOOPYKEHHBIM TJIA30M C HCITOJIB30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUHN JJIs1 ONpeeNICHUs MOJI0KEHNsI HEOECHBIX 00HEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be31Msi CeBEpHOro MOJyIIapus U SpKUe
3BE3/ILI.

HaGntonenuss B Ttenmeckon JIyHbI, MJIaHET, TYMaHHOCTEHM M 3BE3THBIX
CKOIUIEHUM.

Du3nyecKnil MPAKTHKYM.

Cnoco0bl n3MepeHust PU3NYECKUX BEUYUH C MCIOJIb30BAHMEM aHAJIOTOBBIX
U IUGPOBBIX UZMEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCOIIFOTHBIC U OTHOCUTEIHHBIC TTOTPEITHOCTA U3MEPCHUI (DHU3NICCKUX BEITHYMH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX HU3MEPEHUH, HCCICIOBAaHUN  3aBUCHUMOCTEH
bU3UYECKNX BEJIWYWH, MPOBEPKa MNPEIJIOKEHHBIX THUIOTE3 (BbIOOp M3 padoT,
ONMCAHHBIX B  TEMAaTHYECKUX  paszaenax «YUYCHUUYECKHU  SKCIIEPUMEHT,
nabopaTopHbie pabOThI, TPAKTHUKYM).

O06o01maroiiee NOBTOPEHNE.



O06001eHne U cucTeMaTu3alus CoAepX aHus pa3fenoB Kypca «MexaHuKay,
«MonekynspHas Qu3uka U TEpMOAMHAMHUKA», «DJIEKTpoanHaMuKa», «Konebanus
U BOJHBD, «OCHOBBI CHEUHUATLHON TEOPUU OTHOCHUTENIbHOCTH», «KBaHTOBas
duznkay», « JIEMEHTbl ACTPOHOMHUH U aCTPOPUZHKNY.

Ponp Qusmkn u acTpoHOMHM B DIKOHOMHYECKOHM, TEXHOJOTHYECKOM,
COLIMAJIbHOW M 3THYECKOHN cepax AEsITeIbHOCTH YEJI0BEKA, POJb U MECTO (PU3UKU
U aCTPOHOMHH B COBPEMEHHOI HAay4YHOU KapTHHE MUpPa, 3HAUCHHUE OMHCATENIbHOH,
CUCTEMATU3HUPYIOLEH,  OOBSICHUTENbHOM W  MNPOTHOCTUYECKOM  (PyHKUHUU
duznyeckoit TeopuH, posb GU3NUECKON Teopuu B (OPMUPOBAHUU MPEACTABICHUIN
0 ¢u3MUECKON KapTHHE MUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MIPEACTABICHUI O IPUPOJIE.

MexknpeaMeTHbIe CBA3H.

N3yuenue kypca pusuku yriryos€HHoro ypoBHs B 11 kitacce ocymecTBisercs
C yu€TOM cOJepKaTelIbHbIX MEXIPEIMETHBIX CBA3€H C KypcaMH MaTeMaTHKH,
OHMOJI0THH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Mescnpeomemnple noHaAmMuUA, C6A3AHHBLE C UFYUEHUEM MEMOO08 HAYYHO20
nO3HaHuA: SBICHWE, Hay4YHbIA (PakT, rumoresa, (pusmyeckas BEIUYMHA, 3aKOH,
TEOpUsl, HAONIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHHUE, MOJAEIb, H3MEPEHHUE,
MOTPENTHOCTH U3MEPEHHM, U3MEPHUTENbHBIE TPUOOPHI, ITUBpOoBast 1adbopaTopusi.

Mamemamuxka: pelmieHUe CUCTEMbl YypaBHEHUH. TpuroHomerpuyeckue
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJ1I€CTBO. BEKTOpPBI M MX MPOEKIMU HAa OCH KOOPJMHAT, CIOKEHHUE BEKTOPOB.
[IpousBoaubie >neMeHTapHbIX (QyHKIMA. [Ipu3Haku momOOHUS TPEyTrOJbHUKOB,
oTmpe/eieHre MIOMIAIN IIIOCKUX GUTyp U 00bEMa Tell.

Buonozus: »>nextpuueckue SIBICHHUS B KUBOW NpUpoOJE, KosieOaTelbHbIE
JIBUKEHUS B JKMBOM MPUPOJE, SKOJOTUYECKUE PHUCKH TpU TMPOU3BOJCTBE
ANEKTPOSHEPTHH,  AJIEKTPOMAarHUTHOE  3arpsA3HEHUE  OKpYyKaroUleldl  cpensl,
yIbTpPa3ByKOBasi TUArHOCTHKAa B MEIULIMHE, ONTUYECKUE SBIICHUS B KUBOU
IPUPOJE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAIIINYECKasi CTPYKTypa TBEPIBIX
TEJ, MEXaHU3MbI 00Pa30BaHUs KPUCTAINTMYECKOMN PEIIETKH, CHIEKTPAIbHBIA aHAIIN3.

T'eocpagpua: marHuTHblE TONKOCA 3€MJIM, 3aJ€KH MarHUTHBIX Py,
dboTocrEMKa 3eMHOI TOBEPXHOCTH, cericMorpad.

Texnonocua: TnpUMEHEHUE TOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHuTOB,
AJeKTpoJBUraTeNb SIKOOH, TeHepaTop MEPEMEHHOrO0 TOKAa, WHIYKUHUOHHAs IMeub,
JVMHUMU 3JIEKTpONepeiay, 3IeKTPOJIBUraTesb, pajgap, paiuonpuéMHUK, TEIEBU30D,
antenHa, tenedon, CBYU-meub, ynpTpa3ByKoBas JHAarHOCTHMKa B TEXHUKE,
IPOEKLMOHHBIN anmapaT, BOJOKOHHAs ONTUKA, COJTHEUHas Oarapesi, CIlyTHUKOBBIE
NPUEMHUKH, SJIEPHAsE SHEPTETUKA U SKOJIOTMYECKHE aCIIEKThl €€ pa3BUTHSI.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMAIIMYHOCTHBIE
PE3VYJIBTATEI

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4yHOCTHBIE pe3yJbTaThl OCBOCHHMA ydeOHoro mnpeamera «Duzukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTh 00YYaroIIMXCsl PYKOBOACTBOBATHCS
c(hOpMUPOBAHHONW BHYTPEHHEW MO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUi, TO3UTUBHBIX BHYTPEHHHX  YOEXKJECHHH, COOTBETCTBYIOIIMX
TPaJULIMOHHBIM LEHHOCTSIM POCCHICKOro OOIIEeCTBa, PACIIMPEHUE KUZHEHHOIO
ONbITA M ONBITA ACSITEIBHOCTH B MPOLECCE peaIu3allid OCHOBHBIX HAINPABICHUN
BOCIIUTATENIBHOW JI€SITENHbHOCTH, B TOM YKCJIE B YACTH:

rPaKAAHCKOT0 BOCIIUTAHMSA:

e c(hOPMHUPOBAHHOCTH IPAXKIAHCKON MO3UIIUU 00YUAIOLIErocs Kak akKTHBHOTO
Y OTBETCTBEHHOI'O YJIEHA POCCUKCKOr0 OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOILICUYETIOBEUECKUX T'yMAaHUCTHUECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

* TOTOBHOCTbh BECTH COBMECTHYIO JCSITEIBHOCTh B MHTEPECAX IPakIaHCKOrO
oOIecTBa, y4yacTBOBaTb B CaMOYNpaBlIeHHWH B 00pa3oBaTEIbHON
OpraHu3allNy;

e YMEHHME B3aUMOJEWCTBOBATb C  COLMAJIbHBIMA HMHCTHUTYTaMHU B
COOTBETCTBHUH C UX (QYHKIMSIMU U HA3HAYCHUEM;

e TOTOBHOCTb K T'YMaHUTApPHOU U BOJIOHTEPCKOMN AECATEIBHOCTH.

NATPUOTHYECKOI0 BOCTIMTAHMSA:

e c(hopMHPOBAHHOCTH POCCUHCKOU TpaXkIaHCKOH WJICHTUYHOCTH,
NaTpUOTU3MA;

e IIEHHOCTHO€ OTHOIIEHHE K TOCYyAapCTBEHHBIM CHUMBOJAM, JOCTUKEHUAM
POCCUHCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

e c(OPMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBECHMUS;

* CHOCOOHOCTH OILICHMBATh CUTYAIMIO0 U MPUHHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSICh Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTHU, B TOM
YHUCJIE B I€ATEIbHOCTH YYEHOT0;

e OCO3HaHHE JUYHOTO BKJIAJa B MOCTPOCHUE YCTOWYMBOTO Oy aYIIETO.

3CTETHYECKOI0 BOCIIUTAHMSA:

e DCTETUYECKOE OTHOLIEHHE K MHpPY, BKIIOYAs JCTETUKY HAYYHOIO
TBOPUYECTBA, MPUCYIIETO (PU3NYECKON HAYKE.

TPYAOBOI0 BOCIIMTAHUS:



WHTEpeC K pa3IudHbIM chepaM MpodhecCHOHATBHON JeATEILHOCTH, B TOM
YHCJIC CBA3AHHBIM C (PU3UKOH U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN
BBIOOp Oynayiel npogeccuu U pean30BbIBaTh COOCTBEHHBIE KU3HEHHbIE
IJIAHbI;

TOTOBHOCTH U CIIOCOOHOCTH K 00pPa30BaHUIO M CAaMOOOPa30BaHMIO B 00JIaCTH
(bU3MKY HA TIPOTSHKEHUN BCEH JKU3HM.

IKOJIOI'H4Y€CKOI0o BOCIIMTAHUA

c(hOpPMUPOBAHHOCTh AKOJOTHUECKON KYJIBTYPhI, OCO3HAHHE TJI00ATHLHOIO
XapakTepa SKOJOTMYEeCKUX MpodiieM;

IUIAHUPOBAHUE M OCYIIECTBJIICHHUE JICMCTBUIM B OKPYXXAaKIIECH cpele Ha
OCHOBE 3HAHUA 1I€JI€H YCTOMYMBOTO PA3BUTHS YETIOBEUECTBA;

paclIMpeHre OMNbITA AESATEIbHOCTH HKOJOTMYECKON HANpaBICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUU 10 (PU3HUKE.

HECHHOCTH HAYYHOI'O ITO3HAHUSA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NYECKON HAYKHU;

OCO3HAaHME IIEHHOCTU HAy4YHOW AESATEIbHOCTH, FOTOBHOCTH B IMpoOIEcce
U3ydeHUs: (PU3MKM OCYIIECTBISATh TMPOCKTHYIO M HCCIEI0BATEIHCKYIO
NEATEeIbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble Jjornueckue 1eiicTBUA:

CaMOCTOSITENIbHO  (OPMYJNIMPOBATH U aKTyalIM3UpOBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENEIATh LEIU IEITEIbHOCTH, 3a/1aBaTh NAapaMeTPbl U KPUTEPUU HX
JIOCTUKCHUS,

BBISBIISITh 3aKOHOMEPHOCTHM H IIPOTHUBOPEUMS B PacCMaTPUBAEMBIX
(bU3UYECKUX SBJICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUETOM aHaM3a UMEIOIIUXCS
MaTepUaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLEHUBATh COOTBETCTBUE
pE3YyJIbTATOB LIEJISIM, OLICHUBATH PUCKU MTOCIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBATh M  BBIMOJHATHE PabOTy B  YCJIOBHUSX peajbHOTO,
BUPTYAJILHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILICHUE MTPU PELICHUH KU3HEHHBIX MPOOIIEM.

Ba3oBble ucciieqoBare/iLCKe 1eHCTBUA:

BJIaJICTh HAyYHON TCPMUHOJIOTHEH, KIIOUYCBBIMH TOHSATHUAMU U METOJIaMHU
(bu3HYecKoil HayKH;



BJIAJCTh HaBbIKAMH  Y4EOHO-HCCIIEIOBATEIHCKON u MIPOCKTHOMN
NEeSATeNbHOCTH B 00JAcCTH (PU3UKH, CIIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TOWMCKY METOJOB pEIICHUs 3adad  (PU3HUUYECKOro
COJICpKaHUs, TPUMEHEHUIO PA3JIMYHbIX METO/I0B MO3HAHMUS;

BIIQJIETh BHUJAAMHU JAESATEIbHOCTH [0 TMOJYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEPIpETaLUU, TPEe0OPa30BAHUIO U MPUMEHEHHIO B PA3JIMYHBIX YUECOHBIX
CUTyallUsX, B TOM YHCJIC MPU CO3JaHUM Y4E€OHBIX MPOEKTOB B 00JACTH
busuky;

BBISIBJISITh TMPUYUHHO-CIICJICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIIBUTaTh TUIIOTE3Y €€ pelIeHUs, HaXOJIUThb apryMEeHThl s
JIOKA3aTeNbCTBA CBOMX YTBEP)KICHUM, 3a/7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJTU3UPOBATH TOJYYECHHBICE B XOJI€ PEIICHUS 3a/aud pe3yJibTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCIJIOBHUSIX;

CTaBUTh U (GOPMYJIUPOBATH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JEATeIbHOCTH, B TOM YHCIIE TIPU U3YUYCHUH (PU3UKH,

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OIIEHUBATH MPUOOPETEHHBIN OIBIT;
yMETh TIEPEHOCUTh 3HAaHMS 1O (GU3NKE B TPAKTUYECKYIO 00JaCTh
KU3ZHENIEATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00IacTel;
BBIJIBUTAaTh HOBBIC UJIEH, MIPE/jIaraTh OPUTHHAIIBHBIC MOJX0/IbI U PEIICHUS;
CTaBUTh MPOOJIEMBI U 33/1a4l, JOMYCKAIOIIUE aTbTEPHATUBHBIC PEIICHHUSI.

Pabora c nndopmanmueii:

BJa/IE€Th HAaBbIKAMHU MOJydeHUs MH(popMaluu (PU3HUECKOTO COJEpKaHus
U3 HWCTOYHHKOB PA3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIISITH MOUCK,
aHaJIM3, CUCTEMATHU3alMI0 M HHTEPHPETALMI0 HHPOPMALUU PA3THYHBIX
BUJIOB U (hOPM IIpe/ICTaBICHHUS;

OLICHHUBATh JJOCTOBEPHOCTh MH(POPMAIIHH;

UCIIOJb30BaTh CPEICTBa HH(OPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJOTUA B  PEIIEHUH KOTHUTUBHBIX, KOMMYHHUKAaTUBHBIX U
OpraHU3allMOHHBIX 33Ja4 C COOJI0JeHUEM TpeOOBaHUN 3PrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepekeHusi, MpPaBOBBIX MU
TUYECKUX HOPM, HOpM HH(OPMALIMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUYECKOTO COJIEPKaHUS B PA3IMYHbIX (opMarax C
y4€TOM Ha3zHayeHus HUHGOpMalMM M UENEeBOM ayAUTOpUH, BBIOMpas
ONTUMAJIBHYIO (POPMY IIPECTABICHUS U BU3YaTH3AIIH.

KoMMmyHMKATHBHBIE YHMBeEpPCAJbHbIE YueOHbIe NeiCTBUA:



OCYIIECTBISATh OOIIEHHE Ha Yypokax (U3MKH U BO BHEYPOUHOU
JESITENIbHOCTH;

pacrmo3HaBaTh MPEANOCHUIKM KOH(DIUKTHBIX CHTyalldii © CMsT4aTh
KOH(DJIUKTBIL;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3pPEHHSI C HCIIOIb30BaHHEM
A3BIKOBBIX CPEJICTB;

MOHUMATh M UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAaHTHOW U MHIUBUIYaTbHOU
paboThI;

BbIOMpaTh TEMATHKy U METOJbI COBMECTHBIX ACHCTBHM C y4€TOM OOLIUX
MHTEPECOB M BO3MOXKHOCTEH Ka)/I0T0 4jieHa KOJIICKTHBA,;

OPUHUMATh 1€JI1 COBMECTHON JI€ATENbHOCTH, OpPraHU30BBIBaTh U
KOOPJIMHUPOBAaTh JEUCTBUS 1O €€ JOCTHXKEHHUIO: COCTaBIATh IJIaH
NEUCTBUM, pacCIIpelesATh POJIM C YUETOM MHEHUW YYaCTHUKOB, 00CYKIaTh
pe3yJIbTaThl COBMECTHOM paboThI;

OLICHMBATh KAa4e€CTBO CBOET0 BKJIaJa M KAXKJIOTO0 YYaCTHMKA KOMaH/bl B
001Ut pe3ysbTaT o pa3pabOTaHHBIM KPUTEPUSIM;

npeyiaraTh HOBBIE TPOEKTHI, OLIEHWBATh HJEU C TO3UIMH HOBHU3HBI,
OpPUTHHATBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYHIECTBIISITh TMO3UTHBHOE CTPATETMYECKOE IIOBEICHUE B Pa3IMYHBIX
CUTYaLUsX, IPOSIBIISITH TBOPUECTBO U BOOOpaKEHUE, ObITh UHUIIMATUBHBIM.

PeryisiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIIATH MO3HABATENBHYIO JEATEIBHOCTH B 001aCTH
(GU3HKK M aCTPOHOMMH, BBISIBIIATH MPOOJIEMBI, CTAaBUTh U (HOPMYITHUPOBATH
cOoOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTAaBJIATH IUIAH PEIICHUS PACUETHBIX M Ka4€CTBEHHBIX
3a7a4, TUIaH BBIMOJTHEHUS MPAKTHYECKOH pabOThI ¢ y4ETOM UMEIONINXCS
pECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTEHUH;

JaBaTh OIICHKY HOBBIM CUTYAIlUsIM;

pacIMpsTh paMKH y4eOHOT 0 peMeTa Ha OCHOBE JIMUHBIX MPEIITOYTCHUH;
JienaTh OCO3HAHHBIM BBIOOp, ApryMEHTHpPOBATh €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHHUBATbH MTPUOOPETEHHBIN OTIBIT;

Croco0CTBOBAaTh (POPMUPOBAHUIO M TPOSBICHUIO IPYIUIMU B 0OJACTH
($U3MKH, TOCTOSHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIA M KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJIb, 3M0Hl/IOHa.]1])HbIl7[ HHTEJIJICKT.

daBaThb OLCHKY HOBBIM CHUTyallUsAM, BHOCHUTH KOPPCKTUBLI B ACATCILHOCTD,
OIOCHHUBATL COOTBCTCTBUC PC3YJIbTATOB LCIIAM,



BJIQJIETh HABBIKAMHM II03HABATEJIbHOW pediekcun Kak OCO3HAHUS
COBEPIIAEMBIX JECUCTBUN U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIBTATOB U
OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI peIECKCUH JIsl OIEHKU CUTYAIlNH, BHIOOpA BEPHOTO
peleHus;

YMETh OLICHUBATh PUCKA M CBOCBPEMEHHO NPUHUMATH PEIICHUS IO HX
CHIKCHUIO;

IPUHMMATh MOTHUBBI M ApryMEHTHI JNPYTUX NPU AHAINU3E PE3YJIHTATOB
JICATEIILHOCTH,

IPUHUMATH Ce0s1, TOHMMAasi CBOM HEAOCTATKU U JJOCTOMHCTBA,

IIPUHMMATh MOTHBBI M apryMEHThl JAPYTHX NPU AHAINU3E PE3YJIHTATOB
JIEATEIILHOCTH,

MPU3HABATh CBOE MPABO U MPABO IPYTHX HA OLITUOKH.

B mporecce mocTmKeHUsS JTHUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTPAMMBI IO
dbu3uke U1 ypOBHS CpeIHEro oOmero oOpa3oBaHUs Y OOyYarolIuXxcs

COBEPIIICHCTBYETCS HYMOIIMOHAIIbHBIH WUHTEIUICKT, IpeoJar oI
c(hOpMUPOBAHHOCT:
e CaMOCO3HAHMS,  BKJIIOYAIONIIETO  CHOCOOHOCTh  MOHUMATh  CBOE

HYMOIIMOHAIILHOE COCTOSTHUE, BUACTh HAMPABICHUS Pa3BUTHs COOCTBEHHOMN
AMOITMOHATILHOM c(epbl, OBITh YBEPEHHBIM B ceOe;

CaMOPETYJIMPOBAHUS, BKIIOUYAIOIIECT0 CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEJEHHUE, CITIOCOOHOCThH aTanTHPOBATHCSI K
HYMOIMOHAIILHEIM W3MEHEHUSIM WM TIPOSBIATH THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHE MOTHBAILIUU, BKIIIOYAIOIIEH CTPEMIICHHE K JOCTUXKEHHUIO LIETTU
U yCIIeXy, ONTUMU3M, HHUITUAaTUBHOCTh, YMEHHE JIEHCTBOBATh, UCXOJIS U3
CBOHX BO3MOKHOCTEH;

OMIIATUU, BKJIIOYAIONIEH CIIOCOOHOCTh TOHHUMATh  HAMOIIMOHAILHOE
COCTOSIHME JPYTUX, YYHUTHIBATh €ro IMPHU OCYIICCTBICHUH OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO U COINEPEKUBAHUIO;

COIMAIBHBIX ~ HaBBIKOB, BKJIIOYAIONIUX  CIIOCOOHOCTH  BBICTPAWBATh
OTHOIIEHUSI C JPYTUMHU JIIOJBMH, 3a00THUTBCS, TMPOSBIATH HHTEPEC U
paspemiaTh KOHGIUKTHI.

INPEJIMETHBIE PE3VJIbTATDI

K xonity o6yuenusi B 10 knacce npeIMEeTHbIC pe3yIbTAThI HA YTITyOJIEHHOM YPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



MOHUMATh POJb (PU3HMKH B OKOHOMHYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTHYECKOM, COIMAJIbHOW M OSTUYECKOM cdepax NedaTebHOCTH
YeJI0BEKa, PoJib U MeCTO (PU3UKHU B COBPEMEHHON HayYHOU KapTUHE MHpA,
3HAYEHUE OIHCATEIbHON, CUCTEMAaTU3UPYIOLIEH, OOBSICHUTENBHOU U
IIPOTHOCTUYECKON  (DYHKIUKA  (PU3HMYECKOH TEOpUH — MEXaHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKU, POJb (U3UUYECKON TEOPHUH B
dbopMupOBaHUHU MPEICTABICHUN O PU3NUECKON KapTUHE MUPA;

pasinyaTth yCIOBUSI IPUMEHUMOCTH MOJieel (pU3nuecKux Tel U MPoIecCoB
(stBNICHMIT): WHEpIMANbHAs CHCTeMa OTcuéra, aOCONIOTHO TBEPAOE TEIo,
MaTepHalibHasi TOYKa, PABHOYCKOPEHHOE JBU)KEHHE, CBOOOIHOE TaJICHUE,
aOCOJIIOTHO yIIpyTas naedopmalus, aOCOJIOTHO YNPYyroe U abCOITIOTHO
HEYINPYroe CTOJKHOBEHHMS, MOJEINW Trasza, >XUIKOCTH U TBEPAOrO
(KpUCTaJUTMYECKOT0) Tea, UIealIbHbIA Ta3, TOUCUHBIN 3apsi/l, OJJHOPOIHOE
AIIEKTPUYECKOE T10JIE;

paznuyaTh yCioBHsS (TpaHUIbl, 00JIaCTH) NPUMEHUMOCTH (PU3UUYECKHUX
3aKOHOB, TOHMMAaTh BCEOOMIMI XapakTep (yHAAMEHTAIbHBIX 3aKOHOB U
OTPAHUYEHHOCTh UCIOJb30BAHUS YACTHBIX 3aKOHOB;

aHAJTU3UPOBATh U OOBACHATH MEXAHUYECKHE MPOILECChl U SIBJICHUA,
UCIIOJIb3YsI OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAHUKHU (OTHOCUTEIBLHOCTD
MEXaHUYECKOTO ABUKEHUS, (HOPMYJIbl KHHEMATUKH PaBHOYCKOPEHHOTO
JNBIDKEHUS, TpeoOpasoBaHus [amuies Jyisi CKOPOCTH W TEepeMeEIISHUs,
3akOHbl HprOTOHA, TIpUHUOKMN  OTHOCUTENBHOCTH [amuiies, 3aKoH
BCEMUPHOTO TATOTECHUS, 3aKOHbI COXPAHCHUSI UMITYJIbCA U MEXAHUYECKOU
OHEPTUH, CBSI3b PA0OTHI CUJIBI C M3MEHEHHEM MEXaHMYECKOW JHEprud,
yCIIOBUSI paBHOBECUS TBEPJAOrO Tejia), MPU OSTOM  HCIOJIb30BATh
MaTEMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKA3bIBATh YCIOBUS IPUMEHUMOCTH
(u3MUecKMX 3aKOHOB: IpeoOpa3oBaHuil ['anmuiesi, BTOPOro M TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHECHUS HUMITYJIbCA U MEXAHUYECKOU
DHEPIryHU, 3aKOHA BCEMUPHOTO TATOTEHHUS;

aHAJIM3UPOBATh U OOBSCHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIOJb3YS
ocHoBHble moJoxxkeHuss MKT wu 3akoHbl MOJIEKYJApHON (U3UKH U
TEPMOJAMHAMHUKU (CBA3b JAaBJCHUS HWJEAJbHOIO Ta3a CO CpelHel
KUHETHYECKOW JHEPTUEN TEIUIOBOTO JBWXKEHHS W KOHLEHTPALMEU €ro
MOJIEKYJ, CBSI3b TEMIIEpaTyphbl BEIIECTBA CO CpPEOHEW KHUHETUYECKOU
SHEPrueu TEIMJIOBOIO JABUXKEHUS €r0 YacCTHUll, CBA3b JIABJICHUS UIACATBHOTO
raza C KOHLEHTpAallME MOJIEKYJd M €ro TEeMIEPaTypod, ypaBHEHHE
MenneneeBa—Knanenpona, TIepBbli 3aKOH TEPMOIAWHAMMKH, 3aKOH
COXpPaHEHMSI PHEPrUU B TEIUIOBBIX MPOIIECCAaX), MPU 3TOM HCHOJIb30BAThH



MAaTEMaTH4YECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTHU
ypaBHeHHs: MeHeneeBa—Knanelipona;

aHAJTU3UPOBATh W OOBSACHITH DJIEKTPUUECKUE SIBJICHUS, WCIOJIb3YS
OCHOBHBIE TIOJIOKEHHSI U 3aKOHBI AJIEKTPOJAMHAMUKHU (3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsja, 3aKOH KyioHa, MMOTEHIMAIIBHOCTh
AIEKTPOCTATUYECKOTO TMOJIs, MPUHUHUII CYNEPHO3UINU DIICKTPUUECKHUX
MOJIEH, MPU ATOM YKasbiBas YyCJIOBUS NPUMEHUMOCTH 3akoHa Kyiiona, a
TAKXK€ MPAKTUYECKH BAXKHBIC COOTHOIICHMS: 3aKOHbI OMa I y4yacTka
HEeNu W U1 3aMKHYTOM JJIEKTPUYECKOW Lenu, 3akoH Jlxoymsa—JIeHna,
npasuia Kupxroda, 3akonsr @apajes 11t 5JIEKTPoIIn3a);

OMUCHIBATh (PU3UYECKHUE TMPOILIECChl U SBJICHUS, HCIOJb3YS BEIWYUHBI:
NEPEMEILIEHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CHIIA,
MOMEHT CHJIBL, TABJICHHUE, TOTCHIIMAJIbHAS SHEPTUsl, KHHETUYECKAsl SHEPTHS,
MEXaHU4YeCcKasi FIHEPTHsi, padoTa CUJIbI, LIEHTPOCTPEMUTEIIBHOE YCKOPEHHUE,
CUJIa TSDKECTH, CWIA YIPYIOCTH, CHWJIA TPEHMS, MOILMHOCTb, SHEPIUs
B3aMMOJICHCTBUS Tella ¢ 3eMJIEH BOIU3H €€ TOBEPXHOCTH, SHEPTHS YIIPYTon
nedopmali Npy>KUHbI, KOJIUYECTBO TEIJIOTHI, a0CONIOTHAs TeMIlepaTypa
Tena, paboTa B TEPMOJMHAMHUKE, BHYTPEHHSSI JHEPTUsl HUJCATHLHOIO
OJIHOATOMHOTO Ta3a, padoTa UJCANTBHOTO Ta3a, OTHOCUTENIbHAS BIAYKHOCTh
Bo3ayxa, KIIJ[ maeanbHOro TEIUIOBOTO JBHUIATENs; SJIEKTPUUECKOE TOJIE,
HaNpsHKEHHOCTD AJIEKTPUUECKOTO TOJIS, HANPSHKEHHOCTD TOJISI TOUEUHOTO
3apsia WIK 3apsHDKEHHOTO [Iapa B BAKYyME UM B JUAJICKTPUKE, MOTCHIUAI
AIEKTPOCTATUYECKOTO MOJIs, PA3HOCTh MOTEHIMAIOB, JIEKTPOJABHXKYIIAS
ChJia, CUJIa TOKa, HAIPSIKEHUE, MOIIHOCTh TOKA, AJIEKTPUYECKass EMKOCTh
IJIOCKOTO  KOHJIEHCATOpa,  CONPOTHBIIEHHME  y4yacTKa  LEeNu ¢
MOCIEIOBATEBHBIM U MAPAJICTBHBIM COCAMHEHUEM PE3UCTOPOB, SHEPTUS
AIIEKTPUYECKOTO MOJII KOHAEHCATOPA;

OOBSACHATH  OCOOCHHOCTH  MPOTEKAaHUS  (PUBUUYECKUX  SBJICHHM:
MEXaHUYECKOE JBWKEHUE, TEIUIOBOE JBH)KCHHUE YAaCTULl BELIECTBA,
TEIJIOBOE paBHOBEcHE, OPOYHOBCKOE NBIKEHHE, NU(PQy3us, UcapeHue,
KUIICHUE U KOHJICHCALUS, TIJIABJICHUE U KPUCTAIIM3AllNS, HAIPABJICHHOCTh
TEIUIONEPEAAYH, JICKTPU3ALHNS TEJ, SKBUMOTEHIHAIBHOCTh MOBEPXHOCTHU
3apsKEHHOTO MPOBOIHUKA;

MIPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHOM (PU3UUYECKON BEJIMUYUHBI OT
JPYTOM C UCTIOJIb30BAHUEM MPSIMBIX U3MEPEHUM, IPU 3TOM KOHCTPYHPOBAThH
YCTAHOBKY, (UKCUpOBaTh pPE3yJbTaThbl TMOJYYEHHONH 3aBUCHUMOCTH
bu3ndeckux BeIMYMH B BHUAC TpadukoB ¢ y4€ToM aOCOIIOTHBIX
IOIPEIIHOCTEW  W3MEPEHMH, JeJaTh  BBIBOABI [0  pe3yjbTaraM
UCCIICIOBAHUS;



IPOBOJNUTh KOCBEHHbIE M3MEpEHUs (U3MUECKUX BEIMYUH, NPU HTOM
BBIOMpATh ONTHUMAIbHBIA METOJI U3MEPEHUs, OLIEHUBATh aOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH NPSAMbBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH OMNBITHI IO MPOBEPKE MPEIOKEHHON THIOTE3bI: IJIAHUPOBATh
HKCMEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBATh
MOJIyYeHHBIC Pe3yJibTaThl U JeJaTh BBIBOJ O CTaTyce MPeI0KEHHON
TUIOTE3bI;

co0JroaTh MpaBuiia 0€30MacHOTO TPYy/ia MPU MPOBEICHUH HCCIIEA0BaHUMN
B paMKax y4eOHOro DJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHo-
UCCJIEIOBATEIBLCKOW W IPOEKTHOM JIEATEIBHOCTH C MCIOJb30BAaHUEM
U3MEPUTEIIBHBIX YCTPOUCTB U J1a0OPaTOPHOTO 000PYAOBAHMS;

pemarh pacy€THhIE 3aJaud C SBHO 3aJaHHOM W HESABHO 3aJIaHHOU
(u3HYecKO MOJENbI0: Ha OCHOBAaHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJCHM, OTBEYarOmed TpeOOBAaHMIM  3aJIauH,
IPUMEHATH POPMYJIbL, 3aKOHbI, 3aKOHOMEPHOCTH U MOCTYJIAThl PU3NIECKUX
TEOpUl MPHU UCIOJb30BAaHUM MATEMaTHYECKUX METOJOB pPEIICHUS 3ajad,
IPOBOJUTH PACUETHI HA OCHOBAHWU MMEIOIIMXCS JAaHHBIX, aHAIU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METO/bl PELICHUS C YYETOM IMOIYYEHHBIX
pE3yIabTATOB;

pemiaTh KadecTBEHHBbIE 3ajaud, TpeOyroliue MpUMEHEHUs 3HaHWM U3
Pa3HbIX pa3lie]oB Kypca GU3MKH, a TAaKXKe MHTETpaluy 3HAHUN U3 APYTHX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAUBATh JIOTHUECKYIO
LENOYKY pacCy>XKJI€HUI ¢ OOPOI Ha U3YUECHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH
U GU3UYECKUE SBICHUS;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS JJIg OOBSICHEHUS OCHOBHBIX
OPUHIIMIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX TPOLECCOB;

IPUBOJIUTH IPUMEPHI BKJIAa POCCUICKUX U 3apyOeKHBIX yUEHBIX-(PU3UKOB
B pa3BUTHE HAYKHU, B OOBSCHEHHE IPOLECCOB OKPY)KAIOIIEr0 MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBATh U OLEHUBATH MOCIEACTBUS OBITOBOM M MPOU3BOJACTBEHHOM
NEeATENbHOCTH 4YEJIOBEKAa, CBA3AHHOM C (PU3MYECKUMH MPOLECCaMHU, C
MO3UIINI 3KOJOTHYECKON 0€30MacHOCTH, MPEACTAaBIECHUIN O palliOHAILHOM
IPUPOIOIOIH30BAHUN, @ TAK)KE€ PasyMHOM MCIIOJIb30BAHUM JTOCTUNKEHUHN
HAyKX MW TEXHOJOTUW Ui JajdbHEHIIero pa3BUTHUS YEIOBEUYECKOro
00IIIeCTBA;

NPUMEHATh pa3jNyHble CocoObl paboThl ¢ MH(OpMAIHEe (PU3UIECKOro
COJIEp)KaHUsI C HCIIOJIb30BAHMEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJIOTUM, TPU ITOM HCIOJIb30BaTh COBPEMEHHbIE HH(GOPMAIIMOHHbIE



TEXHOJIOTUM IS TIOMCKA, TNEepepadOTKU M TPEAbSIBICHUS Y4YeOHOU U
HAYYHO-TTOMYJISIPHON MH(OpPMAINU, CTPYKTYPUPOBAHUS H UHTEPIIPETAIIUN
uH(pOpMaIMK, TONYYECHHOW W3 pPa3IUYHBIX HMCTOYHUKOB, KPUTHYCCKU
aHATM3UPOBATh  TOJIy4aeMyr  uH(opmaruio W OICHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHUM, TaK M HA OCHOBE
aHaJIM3a UCTOYHUKA HH(POPMAIIUH;

TIPOSIBJIATH OpraHU3aIMOHHBIC u M03HABATEIILHBIC yYMEHUS
CaMOCTOSTEIILHOTO IPHOOPETEHHS HOBBIX 3HAHUH B MPOIIECCE BHITTOTHCHUS
MIPOCKTHBIX M YU4EOHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTth B TpYIIE C KCHOJHEHWEM pa3JIMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAIMOHATLHO PACTIPECIATh ACSITEILHOCTD
B HECTaHJAPTHBIX CUTYaIMsIX, aJCKBaTHO OIICHWBATH BKJIAJ KaXKJIOTO U3
YYaCTHUKOB TPYTIIBI B PEIIICHUE pacCMaTPUBAEMON MTPOOIIEMBI,

MPOSIBJISITH MOTUBAIMIO K Oyayied mpodeccuoHaIbHON AeATEIbHOCTH 110
CHENUATBHOCTIM (QU3HKO-TEXHUYECKOTO MPOQPUIIS.

K xonity o6y4enus B 11 knacce npeIMETHBIC pE3yIbTAThI HA YTITyOJIEHHOM YPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

MOHUMATh POJIb PUBUKHU B IKOHOMHUYECKOM, TEXHOJIOTMUYECKOM, COLIMATbHON
U ATUYECKON cdepax NesTeTbHOCTH 4YeloBEKa, Pojib U MeCTO (DU3UKU B
COBPEMEHHOW HAyYHOW KapTUHE MHUPA, POJIb ACTPOHOMHUHU B NIPAKTUYECKON
NEATEeIbHOCTH YEJIOBEKA U JaJbHEUIIIEM HayYHO-TEXHHUYECKOM pPa3BUTHH,
3HAUYCHHUE OIMCATEIbHON, CHUCTEMAaTU3UPYIONIeH, OOBSICHUTEIHLHOU U
MPOTHOCTHYECKOW (YHKUUNA (PU3MUECKOW TEOPUU — IJIEKTPOJUHAMUKH,
CHEUUaIbHOM TEOPUU OTHOCHUTEIBbHOCTH, KBAHTOBOW (PU3UKH, PpOJb
dbuzuyeckoid Teopuu B (POPMHUPOBAHUU MPEACTABICHUM O (PU3UUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOW KapTUHBI MHpa B OOIMEM psTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEACTABICHUI O IPUPO/IE;
paznuyaTh yCJIOBUS MPUMEHUMOCTH MOJIeeil (PU3NUEeCKUX TeN U POLECCOB
(s1BNEHMIT): OTHOPOJHOE IIEKTPUUECKOE U OJHOPOJHOE MArHUTHOE IO,
rapMOHUYECKHE KoJIeOaHMs, MATEeMaTUYECKUN MAasTHUK, WICAIbHBIN
PYKUHHBIN MasITHUK, rapMOHUYECKHE BOJIHBI, UJeanbHbII
KoJ1e0aTeNbHbIN KOHTYp, TOHKAs JIMH3a, MOJIENIel aToMa, aTOMHOTO s/ipa U
KBAaHTOBOM MOJICJIH CBETA;

paziuuath YyCJOBUSl (TpaHUIbl, OOJACTH) MPUMEHUMOCTU (HUIUUYECKUX
3aKOHOB, NTOHMMAaTh BCEOOIIMH XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIE MPOLECCHl U SBJICHHUS,
UCIIOJIb3Ysl OCHOBHBIE TIIOJOXKEHUS M 3aKOHBI JJIEKTPOJUHAMUKH U
CHEUUaIbHOM  TEOpUHM  OTHOCUTENBHOCTH  (3aKOH  COXPAaHEHMS



IEKTPUYECKOro  3apsaa, cuia Awmrepa, cwia JlopeHma, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWHM, TmpaBwio Jlenma, cBsa3p  OJIC
CaMOMHIYKIIMM B DJJIEMEHTE DJJIEKTPUYECKOM LENH CO CKOPOCTBIO
WU3MEHEHHUSI CUJIbI TOKA, IOCTYJIAThI CIIEUAIBHON TEOPUU OTHOCUTEIBHOCTH
OWHIITETHA);

aHAJIM3UPOBATH U OOBSICHATH KBAHTOBBIE TIPOIIECCHI U SABJICHUSI, UCTIONB3YS
MOJIOKEHUS!  KBAaHTOBOM  (u3uku  (ypaBHeHHe  OWHINTEHHA IS
dboToaddexra, mepBbiil U BTOpOi nocTynarsl bopa, MpuHLKIT COOTHOILIEHHUS
Heonpenen€HHocte ['eli3eHOepra, 3aKOHbBl COXpPAaHEHHs 3apsIOBOrO M
MacCOBOT'0 YKMCEJI U DHEPTUU B SIEPHBIX PEAKLMAX, 3aKOH PaIUOAKTUBHOIO
pacnazga);

ONMUCHIBATh (PU3UYECKHUE MPOLIECCHl U SBJIEHUS, HCIOJb3YysS BEJIUYUHBI:
HaIpPsHKEHHOCTD DJIEKTPUYECKOTO MOJISA, MOTEHIUAN 3JIEKTPOCTATUIECKOTO
IIOJIsl, Pa3HOCTh ITOTEHLUHAJIOB, DJIEKTPOJABWXKYINAs CUJIA, WHIYKIUA
MarHUTHOTO IIOJISI, MarHUTHBIA MOTOK, cwia Amnepa, UHAYKTUBHOCTD,
ANEKTPOABMKYIIAS CUJIa CAMOMHAYKLIHWH, SHEPruUsl MAarHUTHOrO IOJs
IIPOBOJIHUKA C TOKOM, PEIIITUBUCTCKUI UMITYJIBC, TIOJIHASI SHEPT U, SHEPTUs
MOKOSI CBOOOTHOM YaCTHIIbI, SHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE YHCIIO
Y 3aps] pa, SHEPTUSA CBSI3HU A1pa;

OOBSACHATHL  OCOOCHHOCTH  TMPOTEKaHUS  (PUBUYECKUX  SBJICHHM:
AIIEKTPOMArHUTHasl MHIYKLUS, CAMOUHYKIIUS, PE30HAHC, UHTEPPEPEHIIUS
BOJIH, Ju(pakuus, JUCHEpPCHUs, T[OJHOE BHYTPEHHEE OTpa)KeHHeE,
doTosnextpuaeckuit 3g ekt (bhotodrddexr), anbda- u 6eTa-pacmast aaep,
raMma-usilydeHue saep, Gu3nueckue MpUHIMIbI CIEKTPAIbHOTO aHaln3a
U paboTHI Ja3epa;

ONPEACIIATh HANPABICHUE WHAYKIWA MArHUTHOIO ITIOJISI MPOBOJHUKA C
TOKOM, CUJIbl AMrepa u cuiibl Jlopenna;

CTPOUTH U300pakeHHe, CO3JaBAEMOE TUIOCKUM 3epKajloM, TOHKON JIMH30M,
Y PaCCYUTBIBATBH €I0 XapaKTEPUCTUKH;

IIPUMEHSTh OCHOBOITIOJIATAIOIIME ACTPOHOMUYECKUE MOHATHS, TEOPUU U
3aKOHBl JJI1 aHanmu3a M OOBACHEHHMS  (PU3MYECKUX  MPOIECCOB,
IIPOUCXOJAIINX B 3BE37aX, B 3BE3IHBIX CUCTEMAX, B MEKIAJAKTUYECKOU
cpene; ABKECHHS HEOSCHBIX TeJl, BOJIIONMH 3BE3T 1 BeeneHHoi;
MPOBOJUTh HCCIEOBAaHUE 3aBUCUMOCTEH (PU3UYECKUX BEJIMYUH C
UCIIOJIb30BAaHUEM TMPAMBIX HW3MEPEHUW, MpPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH
¢usznyeckux BENMYUH B BHIE TpaduKoB C YYETOM aOCOIMIOTHBIX
IIOTPEIIHOCTE  HM3MEpPEHHUM, JenaTh  BBIBOABI 110  pe3ysbTaTaM
UCCIICIOBAHUS;



MPOBOJUTh KOCBEHHBbIE M3MEpeHUs (U3UYECKUX BEIUYHH, MPU STOM
BBIOMpATh ONTHUMAIbHBIA METOJI U3MEPEHUs, OLIEHUBATh aOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE TOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUI;
MPOBOJUTH OMBITHI MO MPOBEPKE MPEIOKEHHOM THIOTE3bI: MJIaHUPOBATH
IKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIILHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIC Pe3yJibTaThl U JeJaTh BBIBOJ O CTaTyce MPeI0KEHHON
TUIIOTE3HI;

OTUCHIBATh METO/IbI TTOJTYUEHUSI HAYUYHBIX aCTPOHOMHUYECKUX 3HAHUM;
co0JroaTh mpaBuia 0€30MacHOrO TPy/ia MPU MPOBEICHUH UCCIEA0BaHUN
B paMKax y4eOHOrOo OKCIEPUMEHTa, TMpaKTUKymMa ©  y4eOHO-
UCCJIEIOBATENILCKOW U TMPOEKTHOM JIEATENbHOCTH C HCIOJIb30BaHUEM
U3MEPUTEIIBHBIX YCTPOUCTB U 1a00paTOPHOro 000pYAOBAHMUS;

pemaTe pacy€THBIE 3aJa4d C SIBHO 33JaHHOM M HESIBHO 33JaHHOU
¢dbu3nUecKoil MOJENbl0: HAa OCHOBAaHWM aHalW3a YCJIOBHUS BBIOMPATH
dbusnueckue MoOJeNH, OTBEYAlolIue TpeOOBaHUSM 3aJayd, MPUMEHATH
dbopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTU M TOCTYNaThl (PU3NYECKUX TEOPH
OpU  HUCIIOJIB30BAaHUM MaTeMaTHYECKUX METOJOB pEIICHUS  3ajad,
MPOBOJAUTH PAcUEThl HA OCHOBAHUU UMEIOIIUXCS JaHHBIX, aHAIM3UPOBATH
pe3yJbTaThl U KOPPEKTUPOBATH METOJbI PELICHUS C YUETOM MOJYyYEHHBIX
pe3yIbTaTOB;

pemiaTh KayecTBEHHbIE 3ajaud, TpeOyrollue MPUMEHEHUs 3HaHUM U3
pa3HbIX pa3JenoB Kypca PU3MKH, a TAKKE UHTETpallii 3HAaHUN U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAUBATh JIOTHUECKYIO
LENOYKY pacCy>XI€HHI ¢ OOPOI Ha U3yUECHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH
U GU3NYECKUE SIBJICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Mg OOBSICHEHUS OCHOBHBIX
MPUHIUAIIOB PaObOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOICTB
Y TEXHOJIOTUYECKUX IIPOLIECCOB;

MPUBOIUTH IPUMEPHI BKJIa/1a POCCUUCKHUX U 3apyOESKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAYKH, B OOBSICHEHHE MPOIECCOB OKPY>KAIOIIETO MHpa, B
pPa3BUTHUE TEXHUKHU U TEXHOJIOTUH;

aHAJIM3UPOBATh U OLEHUBATH MOCIEACTBUS OBITOBOM M MIPOU3BOACTBEHHOM
JeSITEIbHOCTH 4YeJIOBEKa, CBSA3aHHOM C (PU3MYECKHMMM IpOlLieccaMu, C
MO3UIIUNA SKOJIOTUYECKON 0€30MaCHOCTH, MPECTABICHUN O PAIIMOHATIEHOM
IPUPOAOIIOIH30BAHUN, @ TAK)KE€ Pa3syMHOM MCIOJIb30BAHUM JTOCTUKEHUN
HAayKd M TEXHOJOTHM Uil JAIbHEHIIETrO Pa3BUTUS YEJIOBEYECKOTO
00IIIeCTBA;

NPUMEHSTh pa3IudHbIe CIOCOObI paboThl ¢ MHGOpMaIel (HU3NIECKOro
collepKaHUsi C UCIOJIb30BAHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX



TEXHOJIOTUH, TIPU ITOM HCIOJIH30BaTh COBPEMEHHBIE WH()OpPMAIIMOHHBIC
TEXHOJIOTHUM IS TIOMCKa, TEpepadOTKH W TPEABSIBICHUS YYCOHOW U
HAyYHO-TIOMYJISIPHOU WH(OPMAIUH, CTPYKTYPUPOBAHUS U HHTEPIIPETAITUN
uHhOpMAITMH, TONYYECHHOW W3 pPa3IUYHBIX HMCTOYHUKOB, KPUTHYCCKU
aHAJIM3MPOBATh  IMOJyYaeMylo  uH(pOpMamwioO W  OLCHWBAaTh €8
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMCIOIIUXCS 3HAHUH, TaK M HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOPMAIINH;

TIPOSIBJISTH OpraHU3aIMOHHBIC u ITO3HABaTEIbHBIC yMEHUS
CaMOCTOSITEIIbHOTO TPHOOPETCHIS HOBBIX 3HAHUH B MPOIIECCE BHITTOTHCHUS
MIPOCKTHBIX M Y4eOHO-UCCIICA0BATEILCKUX PadoT;

paboTaTh B TPYIIIC C MCIOJHEHHWEM pa3JIMYHBIX COIHUAIBHBIX POJICH,
IUTAHUPOBATh PaOOTy TPYMIBI, PAIIMOHATILHO PACIIPEACIIATh IEATCIbHOCTD
B HECTaHJAPTHBIX CUTYAIMsIX, aJeKBAaTHO OIICHWBATH BKJIAQJ KaXKIOTO U3
YYaCTHUKOB TPYMIIBI B PEIICHUE PacCMAaTPUBAEMON MTPOOIIEMBI;

MPOSIBIISATH MOTHUBAIMIO K OyayIied mpodecCuoHaNbHON eSITEIHFHOCTH 10
CHEIUATBLHOCTIM (QU3HKO-TEXHUYECKOTO MTPOQHIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuecTBo yacos D1eKTPOHHbIE
Ne HaunmeHoBaHMe pa3je/ioB U TeM e TSI | PYe— (un¢possbie)
1/ | MporpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pasznen 1. HAYUYHBIM METO/] TIO3HAHUS ITPUPO/IBI
1.1 HayuHblii MeTOI TO3HAHUS TPUPOIBI 6 bubmmorexa [TOK
' Y s PHpOA https://m.edso0.ru/f16b68d7
Hroro no pazneny 6
Pasznen 2. MEXAHUKA
bubnuoreka [JOK
2.1 K 10 1
HHEMATHRA https://m.edsoo.ru/f16b68d7
2.2 Jnnamuka 10 bubmorexa HOK
https://m.edsoo.ru/f16b68d7
N bubnuorexa [JOK
2.3 Cratiia TeEpOTO T2 > ! https://m.edsoo.ru/f16b68d7
but6mmoreka [IOK
2.4 3aKOHbBI COXPAHEHHUS B MEXaHUKE 10 1 httos://m.edsoo ru/fL6b68d7
Hroro no pazneny 35

Pa3nea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

31 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON 15 | bubnuorexa [JOK
' TEOPUHU https://m.edsoo.ru/f16b68d7
32 TepmonnHamuka. TennoBble MaluHbL 20 1 bubmorexa [IOK

https://m.edsoo.ru/f16b68d7



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

Al"pel"aTHI)Ie COCTOAHHA BCUICCTBA.

bubmuorexa [JOK

33 14
®a3oBbIe IEPEXOIbI https://m.edsoo.ru/f16b68d7
Hroro no pazneny 49
Paznen 4. 9JIEKTPOIUHAMUKA
bub6nuoreka [JOK
4.1 DTIEKTPHYECKOE mozIe 24 https://m.edsoo.ru/f16b68d7
bubmuoreka [JOK
4.2 I1 i i 24
OCTOAHBIN SNCKTPHHCCIHHI TOK hitps://m.edsoo.ru/f16b68d7
bu6mmorexa [IOK
4.3 TOKH B pasiHHHbIX Cpeax 6 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54
Pa3nen 5. PUBUUECKUUN TIPAKTUKYM
. bubmuoreka [JOK
> PH3HICCKNUH IPAKTHIYM 16 16 https://m.edso0.1ru/f16b68d7
Hroro no pazneny 16
bu6nuoreka [JOK
P 1
C3CPBHOC BpeMA 0 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME
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INIOYPOYHOE INTAHUPOBAHUE

10 KUIACC
KosmuecTBo yacos D1eKTPOHHbIE
Ne Hara uupposbIe
Tema ypoka Kontpoasubie | IlpakTuuyeckue
n/n Bcero U3yYeHUs o0pa3oBaTte/ibHbIE
padoThI padoTbl
pecypcsbl
| ®uszuka — pyHIaMeHTalbHas HayKa O | bubmmoreka [JOK
npupozae 02.09.2025 | https://m.edsoo.ru/1beef346
) Hay4nblif MeTO/ IIO3HAHUS U METOABI ) bubnuoreka [IOK
WCCIIeIOBaHUS (PUINICCKUX SIBICHUN 04.09.2025 | https://m.edsoo.ru/3a7fde29
DKCHEepUMEHT U TeOpHs B MPOLIECCce
3 [MOo3HaHuA opupoasl. HaGnronenue u 1 bubmmorexa [IOK
prp ' 04.09.2025 | https://m.edsoo.ru/34c¢49931
9KCIIEPUMEHT B (pu3mKe
4 CrniocoObl n3mMepeHus: GU3NIECKUx | bu6mmoreka [IOK
BEJINYUH 05.09.2025 | https://m.edsoo.ru/ca2def03
AOComIOTHAS M OTHOCHUTEIbHAS
5 MOTPEIIHOCTH U3MEPEHUIN 1 bubmorexa HOK
P P 05.09.2025 | https://m.edsoo.ru/7f18fda3
(U3HYECKUX BEIIMYUH
MonenupoBanue B ¢pusuke. Poib n
MecTo (U3UKU B POPMUPOBAHUU
6 COB CM(I;HHOﬁ Ha(b‘I}IIJOﬁ II:a THUHBI 1 bubmmorexa [TOK
P Y . P 09.09.2025 | https://m.edsoo.ru/eabbded1
MUpa, B IPAKTUYECKOMN JACSATEIHHOCTU
moaei
Mexanunyeckoe aBuxenue. Cucrema
7 otcyeTa. OTHOCUTEIIBHOCTh ) bubmuorexa [JOK
MEXaHUYeCKOro AsrkeHus. [Ipsmas u 11.09.2025 | https://m.edsoo.ru/e9a52{02
oOpaTHas 3a/1aul MEXaHUKH
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Paaunyc-BekTop MaTepuaibHON TOUKH,
€ro MPOEKIUH Ha OCU KOOPAMUHAT.

but6mmoreka [{OK

8 Tpaciropus. Ilepemeruetie. 11.09.2025 | https://m.edsoo.ru/30a108a5
Ckopoctb. X npoekiuu Ha ocu
KOOpAHHAT
PaBHOMEpHOE IpsIMOIIMHEHOE

9 nBuxkenue. ['paduyeckoe onvcanue bubnmoreka [JOK
PaBHOMEPHOTO MPSAMOJMHEHHOTO 12.09.2025 | https://m.edsoo.ru/89ba7190
JBUKCHUS

10 CrnoxxeHue nepeMenieHnii u bubnmoreka [JOK
ckopoctei. Pemenue 3agau 12.09.2025 | https://m.edsoo.ru/761d18aa
HepaBHoMepHoe 1BHXEHHE.

1 MrHoBeHHast CKOPOCTh. Y CKOPEHHE. bubnmnoreka [JOK
[IpsiMonuHetHOE NBIKEHHE C 16.09.2025 | https://m.edsoo.ru/a99549a7
MTOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanue

12 MPSAMOJIMHENHOTO IBUXKEHUS C bubmmorexa TIOK

18.09.2025 | https://m.edsoo.ru/b7560bbf
MOCTOSIHHBIM YCKOPEHUEM
CBoOoaHoe najieHre. Y CKopeHue

13 CBOOOIHOTO MajieHusI. 3aBUCUMOCTD but6mmoreka [IOK
KOOpAMHAT, CKOPOCTH, YCKOPEHUS OT 18.09.2025 | https://m.edsoo.ru/f738109¢
BPEMEHU U UX rpaduku

14 JIBmxeHue Tesa, OpOIIeHHOTO MO/ bubnuorexa [JOK
YIJIOM K TOPU3OHTY 19.09.2025 | https://m.edsoo.ru/71cbb4f5
KpuBonmHeliHOE nBUXKEHUE.

BI)KEHUE 10 OKPY>KHOCTH. YTIJIOBas
15 fﬂHHeﬁHaﬂ CKOpI())}(;TI). Ilepuon n bubmmorexa HOK
19.09.2025 | https://m.edsoo.ru/33196fbe

gacrora. LleHTpocTpemuTenpHOE U
TIOJTHOE YCKOPEHHE
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KonTponbhas pabota no teme

bubnuorexa [JOK

16
"Kunematuka" 23.09.2025 | https://m.edsoo.ru/1242132¢
ITepesIii 3akon HeloToHA.

17 HNuepuuanbHble CUCTEMBI OTCUETA. but6mmoreka [{OK
[TpuHnun otHOCcUTENBbHOCTH [ anumes. 25.09.2025 | https://m.edsoo.ru/Sa9e4a64
HeunepuinanbHble CUCTEMBI OTCUETA

18 Cuna. PaBHogeiCTBYIOIIAs CUIIA. bu6nuorexa IIOK
Bropoii 3akon HeroTona. Macca 25.09.2025 | https://m.edsoo.ru/141d3837

19 B3aumopeiictBue ten. Tperuit 3aKoH bubmmoreka [JOK
Hprotona 26.09.2025 | https://m.edsoo.ru/57dba505
[IpuHIMIT Cynepro3uIuu CUJL.

20 Pepme}]fne 3:] at{pHa 1| L:/IMCHGHI/IG bubmorexa [JOK

g P 26.09.2025 | https://m.edso0o.ru/bdf997fb
3ak0oHOB HproTOHA
3aKOH BCEMUPHOTO TATOTEHUS.
21 DKBUBAJIEHTHOCTh IPABUTAIUOHHON U Bubmmorexa [IOK
. P " 30.09.2025 | https://m.edsoo.ru/9aba2b0a
HWHEPTHOU Macchl

2 Cuiia TSKeCTU U yCKOPEHHE bubnuorexa [JOK
cBOOOIHOTO ITaICHUS 02.10.2025 | https://m.edso0.ru/22757126
JIB>keHue HeOeCHBIX Te U UX

7 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bu6mmoreka [IOK
KOCMHUYECKasi CKOPOCTh. 3aKOHBI 02.10.2025 | https://m.edsoo.ru/11abfa0a
Kennepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena 03.10.2025 | https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupoaa u BUIbI CUI

P PHp but6mmoreka [{JOK
TpeHus. J[BUKEHHUE B )KUAKOCTH U

25 . https://m.edsoo.ru/1fa86499

rase ¢ y4éToM CHJIbI COIPOTUBIICHUS 03.10.2025

cpensbl

https://m.edsoo.ru/2¢b29676
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26 Hasnenue. I'mapocratuueckoe bu6mmoreka [IOK
napienue. Cuiia Apxumena 07.10.2025 | https://m.edsoo.ru/a28aa7ad
AOGCOTIOTHO TBEPAOE TEIO. bubnmnoreka [JOK

27 [TocTynaTenbHOE U BpalaTeabHOE 09.10.2025 bubmuoreka [IOK
JIBUKEHHUE TBEPAOTO TeNa https://m.edsoo.ru/2b95d57e

78 MOMEHT CUITBI OTHOCUTEIBHO OCH bubnuorexa [JOK
BpaweHus. [1nedo cumsl 09.10.2025 | https://m.edsoo.ru/653d3459
CnoxxeHue cuil, IPUIOKEHHBIX K

29 TBepAOMY Teny. LleHTp TsxecTu Tena. bubnuorexa [JOK
VYcnoBus paBHOBECHUS TBEPIOTO Tea. 10.10.2025 | https://m.edsoo.ru/9aa79a7d
Buasl paBHOBecus

bubmuorexa [JOK

30 Pemterme saja 10.10.2025 | https://m.edsoo.ru/dc1caacO

31 KonrtponbHas pabora o Teme bubnuoreka [IOK
"Tunamuka. CtaTuka TBeporo Temna" 14.10.2025 | https://m.edsoo.ru/9f5a574c
Nmnynbc MaTepuanibHOM TOUYKH,

CUCTEMbI MaTepUATbHBIX TOUEK.
32 Lentp Macc cucteMbl MaTEpUAIBHBIX Bubmmorexa [IOK
16.10.2025 | https://m.edsoo.ru/4bb8294b
Touek. TeopeMa o IBMKEHHUH LICHTPa
macc
NmMrtynbe cumbl 1 UISMEHEHHE
33 MMITyJIbCa TeJla. 3aKOH COXPaHEHUs Bubmrorexa LIOK
16.10.2025 |  https://m.edsoo.ru/13f0a221
UMITyJIbca. PeakTUBHOE IBH>KEHHE
MoMeHT uMItysibca MaTePUAIBHON

34 touku. [IpencraBienne o coxpaHeHun bubnuorexa [JOK
MOMEHTa UMITYJIbCa B [IEHTPaIbHBIX 17.10.2025 | https://m.edsoo.ru/d6532¢b9
MOJIAX

35 Pemenue 3amau bubnuorexa [JOK
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17.10.2025 | https://m.edsoo.ru/f7706d63
Pabota cuibl Ha MaoOM U Ha
36 KOHEYHOM NIEPEMEILICHUH. bubnmnoreka [JOK
I'paduueckoe npepcraBneHne padOTHI 21.10.2025 | https://m.eds00.ru/913974¢c7
CWJIbl. MOIITHOCTH CHJIBI
Kunernueckas sneprus. Teopema 00
37 U3MEHEHUN KMHETUYECKON IHEPTUHU bubmorexa [OK
. p 23.10.2025 | https://m.edsoo.ru/9a5e2e74
MaTepuaIbHON TOUKU
18 Kontponbhas pabota no teme bubnuorexa [JOK
"3aKOHBI COXpaHEHHS B MEXaHUKE" 23.10.2025 | https://m.edsoo.ru/474e7c4a
Tperbs KOCMUYECKAsE CKOPOCTb.
CBs13b pabOTHI HEMOTCHITUATBHBIX CHIT
39 C UBMEHEHUEM MEXaHUYECKOU bubmorexa [IOK
24.10.2025 | https://m.edsoo.ru/f57b4e01
SHEPTHH CUCTEMBI Tel. 3aKOH
COXpaHEHUs MEXaHWYECKON dHEPTUU
VYrpyrue u Heynpyrue CTOJIKHOBEHHS.
40 v EIZIHGHI/IG Bey Hp}J/'IJ'II/I ISl uAeaIbHON bubmorexa HOK
P PHYIH AUBLHA 24.10.2025 | https://m.edsoo.ru/t30£43b6
KUJKOCTH
[ToTeHImanbHbIC U HETIOTCHITUATIBLHBIC
41 cuibl. [loTeHIIMaNbHAS SHEPTUS bubmorexa HOK
] 5 pript. 06.11.2025 | https://m.edsoo.ru/554bafcc
Bropas kocMHuueckas CKOpOCThb
PazButue npeacrasieHuit o npupoje
47 Ter10Tbl. OCHOBHBIE MOJIOKEHUS bubnuorexa [JOK
MKT. duddysus. bpoyHosckoe 06.11.2025 | https://m.edsoo.ru/b0a4445f
JIBIOKCHUE
CtpoeHnue ra3000pa3HbIX, KUIKUX U
43 TBEPJBIX TEN. XapaKTep ABWKEHUS U bubmorexa [OK
pA - 9P PA 07.11.2025 | https://m.edsoo.ru/c44d02e2

B3aHMOJICHCTBUS YaCTHUI] BEIIECTBA
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Macca u pa3Mepsl MOJIEKYJT (aTOMOB).

bubmuorexa [JOK
44 KomnuectBo Bemectna. [loctosnnas
07.11.2025 | https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temmnepatypa. TernnoBoe paBHOBecCHE. bubmuoreka [IOK
Illxana [enbcust 11.11.2025 | https://m.eds00.ru/0070d493
but6mmoreka [JOK
46 Pemterite safar 13.11.2025 | https://m.edsoo.ru/1531aba5
. bubnmoreka [JOK
47 HeanmeHEel ras. 2308kl 3akoHk 13.11.2025 | https://m.edsoo.ru/1deb2367
43 VYpaBHenue Menpeneena- bubnuoreka [IOK
Knaneiipona. Pemenue 3ama4 14.11.2025 | https://m.edsoo.ru/8d12¢328
49 AOGcomoTHas TemrepaTtypa. 3akoH bu6muoreka [{IOK
JanbToHa 14.11.2025 | https://m.edsoo.ru/14e02d1f
50 N3omporiecce B naeanbHOM Tas3e ¢ bubmuorexa [JOK
HOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA 18.11.2025 | https://m.edsoo.ru/68878d51
I'paduueckoe npeacrapiieHre
51 I/ISOI(II)IT)OIIGCCOBI IP)Ie,OTepMa, H30X0pa, bubmorexa HOK
20.11.2025 | https://m.edsoo.ru/1344327b
n3zobapa
but6mmoreka [JOK
32 Octotoe ypasretne MKT 20.11.2025 | https://m.edsoo.ru/c8094721
bubmuorexa [JOK
>3 Pemenne sanas 21.11.2025 | https://m.edsoo.ru/10265a05
CBs13p a0COMIOTHON TEMIIEpaTyphI
TEPMOJIMHAMHYECKON CUCTEMBI CO
54 CpeHEel KHHETUYECKON dHEprue 21.11.2025 https://m.edsoo.ru/c38af875
MOCTYMATEILHOTO TEIIJIOBOTO
JBIDKEHUS €€ YaCTHI]
55 O06001IeHre U CUCTEMATU3ALIHS bubnmoreka [JOK
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sgaHui 110 teme "Ocuosel MKT" 25.11.2025 | https://m.edsoo.ru/09d12fd8
56 KonrtponbHas pabora o Teme bubnuoreka IIOK
"OcuoBsr MKT" 27.11.2025 | https://m.edsoo.ru/13adad59
TepMoauHamMuyeckasi cucTema.
3aganue BHEITHUX yciuoBui s TJ1
CUCTeMbl. BHelIH1e U BHYTpEeHHHE
57 napameTtpsl. [TapameTpsl T/l cucteMbl bubmorexa [OK
P PRL 24P P 27.11.2025 | https://m.edsoo.ru/5f8d38a3
KaK CpeJHHe 3HAUCHUS BEIMYNH,
OINMMCBLIBAIOIINX €& Ha
MUKPOCKOITMYECKOM YPOBHE
HyneBoe Hauano TepMOAMHAMUKH.
58 Camonpou3sBoJibHas penakcarus T[] bubmorexa TIOK
P P H 28.11.2025 | https://m.edsoo.ru/8ec51210
CHUCTEMBI K TEIJIOBOMY PaBHOBECHUIO
Mojenns uieaabHOro ra3a B
59 TepMOAUHAMUKE. Y CIIOBUA bubmmorexa TTOK
pMOA Tl 28.11.2025 | https://m.edsoo.ru/29355001
NPUMEHUMOCTH 3TOM MOJIENN
VYpaBuenue Menaeneepa-Knaneiipona
60 M BRIpaKEHHUE IS BHYTPEHHEN bubmorexa LOK
P s yTP 02.12.2025 | https://m.edsoo.ru/bal178d0
SHEPTHH
BripakeHue 111 BHyTpEHHEN
61 SHEPTUH OJHOATOMHOI'O UJEATHLHOTO bubnmoreka [JOK
rasa. Kpasucratnueckue u 04.12.2025 | https://m.edsoo.ru/ac5cacls
HECTAaTUYECKHE MPOIIECCHI
OnemenTapHas paboTa B
& TepMOJAUHAMUKe. Brraucienue bubnuoreka [JOK
pabotsl o rpaduKy mpoiecca Ha pV- 04.12.2025 | https://m.edsoo.ru/741d5738
TuarpaMMe
b K
63 Tennonepenava kak crnoco6 nommorexa O

https://m.edsoo.ru/3d734561
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W3MEHEHUs BHyTpeHHe! sHeprun T /1
CHUCTEMBI 0€3 COBEpIIICHUS PadOTHI

05.12.2025

KOHBGKHI/IH, TCILJIOIIPOBOJHOCTD,

bubmorexa [JOK

64 U3Ty4YEeHHUE 05.12.2025 | https://m.edsoo.ru/157b54cd
KonnuectBo temnotel. TemioéMKoCcTh
65 Tena. Y IenbpHast U MOJISIpHast bu6muoreka [IOK
TETUIOEMKOCTH BEIIeCTBa. Y JebHasI 09.12.2025 | https://m.edsoo.ru/7ba67355
TEIJIOTa CTOPAHUSI TOTUIMBA
66 Pacuér xonuuecTBa TEMIOTHI IPU bubnuorexa [JOK
Terionepeaye 11.12.2025 | https://m.edsoo.ru/1db5ad4e
67 [TonsTre 06 aquabaTHOM mporecce. bubnmnoreka [JOK
[TepBrlil 3aKOH TEPMOAMHAMUKHA 11.12.2025 | https://m.edsoo.ru/d8098824
KomnnuecTBo TemnoTsl u paboTa Kak
68 Mepbl U3BMEHEHUS BHYTPEHHEN Bubmmorexa LIOK
12.12.2025 | https://m.edsoo.ru/b047alcd
sHepruu T/] cuctembl
BTopoii 3aKkOH TepMOJIMHAMUKY 151
69 PaBHOBECHBIX 1 HEPAaBHOBECHBIX bu6nuoreka IIOK
npoueccoB. Heobpatumocthb 12.12.2025 | https://m.edsoo.ru/c6f4f464
MIPUPOHBIX MTPOLIECCOB
70 [TpuHIUIIBI AEHCTBUS TEIIIOBBIX but6mmoreka [IOK
maruH. KITT 16.12.2025 | https://m.edsoo.ru/2¢945513
71 MaxkcumansHoe 3rauerue KI1/I. bubmuorexa [JOK
[uxn Kapno 18.12.2025 | https://m.edsoo.ru/fe3857b9
but6mmoreka [{JOK
72 Pemterrte safat 18.12.2025 | https://m.edsoo.ru/b3efal8b
DKOJIOTUYECKHUE aCTIEKThI
73 MCIIOJIb30BAHUSI TEIIOBBIX bubmmorexa [IOK
19.12.2025 | https://m.edsoo.ru/9867aaa7

nsuraresueit. TennoBoe 3arpsA3HCHUC
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OKpYKaIoIIe Cpeabl

74 Pemenue 3agau bubmorexa [OK
A 19.12.2025 | https://m.edsoo.ru/c8c70432
O000I11IeHNE U CUCTEMATHU3AIUS
75 3Ha”Hui 1o teMe "TepMoauHaMuKa bubnmorexa LIOK
P 8 ' 23.12.2025 | https://m.edsoo.ru/28d62b3f
TemnnoBble MaIIMHEI
Kowurponsnas padora 110 teme
76 "Te T1\1/10 I/IHaMEKa TemoBrie buGnnorexa LIOK
P H,, ' 25.12.2025 | https://m.edsoo.ru/1b6e26¢5
MAaIITHHBI
ITapooOpa3oBanne U KOHACHCAIH.
77 I/Icﬂa GII;I/IG U KHUIIEHUE Sf[ enm?aﬂ bubnnorexa LIOK
p ihde 25.12.2025 | https://m.edsoo.ru/618¢6777
TEIJI0Ta MapooOpa3OBaHM
HacelimeHHble 1 HEHACKIIIIEHHEIE
napsl. KauecTBeHHas 3aBUCUMOCTh
IUIOTHOCTY U JaBJIEHUS HACBIIEHHOT'O
73 napa oT TeMIEepaTypbl, UX bubmuoreka [IOK
HE3aBUCUMOCTB OT 00BEMA 26.12.2025 | https://m.edsoo.ru/f5¢17d02
HACHIIIICHHOTO Mapa. 3aBUCUMOCTh
TEeMITepaTypbl KUTICHHsI OT JaBJICHUS B
JKUIIKOCTHA
79 BnaxxnocTts Bo3myxa. AGCoNIIOTHAS U bubnmoreka [JOK
OTHOCHUTEIILHAS BIAKHOCTD 26.12.2025 | https://m.edsoo.ru/30ebbb79
but6mmoreka [JOK
P
80 CILICHHE 3a/1ad 30.12.2025 | https://m.edsoo.ru/18e95ff3
Teépnoe Teno. Kpucramnmueckue u
81 aMmopdHbIe Teaa. AHU30TPOITHS bubmorexa [OK
P ] P 13.01.2026 | https://m.edsoo.ru/20a88a03
CBOMCTB KpHUCTAIIOB
82 [InaBneHne U KpUCTAIIU3AIH. bubnuorexa [JOK
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VYV enpHas TeniaoTa miaBJICHHUS. 15.01.2026 | https://m.edsoo.ru/6ee91e9f
Cyb6numanus
Hedopmaruu TBEpIOTO TENA.

23 Pactsoxenne u cxxatue. CaBur. bubnunoreka [IOK
Mopnyns HOura. Ilpenen ynpyrux 15.01.2026 | https://m.edsoo.ru/dalaabl0
nedopmariuit
TennoBoe pacuvpeHne KUAKOCTENH U

%4 TBEPABIX TEJI. AHFAPMOHU3M bubmuoreka [IOK
TEIUIOBBIX KOJIEOaHNH YaCTHII 16.01.2026 | https://m.edsoo.ru/7baSedf2
BeIlleCTBa

25 IIpeobpazoBanue s3Heprun B (ha30BbIX bu6nuoreka [IOK
nepexojax 16.01.2026 | https://m.edsoo.ru/97a0672f

bubmnorexa [JOK

86 YPaBHEHHE TCIIOBOrO baanca 20.01.2026 | https://m.edsoo.ru/ab1521b

bub6nunoreka [JOK

87 Pemrerme saa 22.01.2026 | https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSIKEHUE.

28 Kanunnsipueie aBnenus. JlaBnenue bubnuoreka IIOK
M0, UICKPUBJIEHHOM MOBEPXHOCTHIO 22.01.2026 | https://m.edsoo.ru/b42f1f97
*)unkoctu. @opmyiia Jlammaca
O00011IeHrEe U cCUCTEMAaTU3 AN

29 3HAHMUU 10 TeMe "ArperaTHble bubnunoreka IIOK
CcOCTOsTHUS BelecTBa. Da3oBbie 23.01.2026 | https://m.eds00.ru/0b52575¢
nepexosr"

KonTtponbHas pabota 1o Teme
90 "ArperaTHble COCTOSIHUS BEILIECTBA. bubmorexa [OK
23.01.2026 | https://m.edsoo.ru/7dc2a739
®dazoBble epexoan”
91 DneKTpu3aIus Tel U e€ MPOosIBJICHUSI. bubnuorexa [JOK



https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739

DnekTpuyeckuii 3apsia. [IBa Buma 27.01.2026 | https://m.edsoo.ru/1aff445f
ANEKTPUUYECKUX 3apsI0B.
[IpoBOAHMKY, TUANEKTPUKU U
MOJTYTIPOBOTHUKHU
DneMEHTApHBINA ANEKTPUIECKUI
92 3apsa. 3aKOH COXpaHEHUs bubmmorexa [IOK
P P 29.01.2026 | https://m.edsoo.ru/f49afd24
ANEKTPUYECKOTO 3apsaa
93 B3aumopeiictBue 3apsioB. Toueunbie bubnmnoreka [JOK
3apsbl. 3akoH Kynona 29.01.2026 | https://m.edsoo.ru/445b7746
but6mmoreka [JOK
94 Pemenue 3agau https://m.edsoo.ru/6b87ec5a
30.01.2026 https://m.edsoo.ru/08fc19be
95 Onektpuueckoe nose. Ero neiicteue bubnmoreka [JOK
Ha 3JIEKTPUYECKHUE 3aPsi/IbI 30.01.2026 | https://m.edsoo.ru/05c6bfal
Hanpssk€HHOCTB IIEKTPUYECKOTO
nosst. [TpoOusrii 3apsia. Jlnaum
96 HaIpsHKEHHOCTH DJIEKTPUUECKOTO bubmorexa [TOK
P P 03.02.2026 | https://m.edsoo.ru/3dac6957
noJig. OAHOPOHOE AIIEKTPUUECKOE
nojue
[TorennmanpHOCTD
97 3JIEKTPOCTATUYECKOTO 1MOJIsi. Pa3HOCTH bubmorexa [TOK
P ' 05.02.2026 | https://m.eds00.ru/80021447
MTOTCHIIMAJIOB W HAIIPSDKCHUE
[ToTenumanpHas 2HEpPrUs 3apsaa B
08 3JIEKTPOCTATHYECKOM IIOJIE. bubnmnoreka [JOK
[ToTenmuman 31eKTpOCTaTUYECKOTO 05.02.2026 | https://m.edsoo.ru/af5fa389
OISt
CBs13b HANPSHKEHHOCTHU TIOJIS U
99 a3HOCTHU MOTEHIIHAJIOB IS bubmmorexa IIOK
P 06.02.2026 | https://m.edsoo.ru/df7a6838

QJICKTPOCTATUYCCKOI'O MOJIA
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100 [IpuHuun cynepno3unuu bu6mmoreka [IOK
BJIEKTPUYECKUX MOJIEH 06.02.2026 | https://m.edsoo.ru/Ocfeda6e
bubmorexa [JOK
101 P
cHichie sazat 10.02.2026 | https://m.edsoo.ru/5a582263
102 [Tone Toueunoro 3apsaa. [lone bubnuorexa [JOK
PaBHOMEPHO 3apsKEHHOMN cepsl 12.02.2026 | https://m.edsoo.ru/b297b5c3
[Tone paBHOMEPHO 3apSIKEHHOTO 11O
103 00béMy mmiapa. [Toe paBHOMEpHO bubmorexa HOK
Y .~ P . P 12.02.2026 | https://m.edsoo.ru/f7a665¢ee
3apsKEHHON OECKOHEYHOM! MIOCKOCTH
104 [IpoBOAHMKY B 3JIEKTPOCTATUYECKOM bubnuoreka [IOK
noJsie. Y CJIOBUE PAaBHOBECHUS 3apsA 0B 13.02.2026 | https://m.edsoo.ru/32405¢eab
105 JIMpNeKTpUKY 1 OJIyIPOBOIHUKH B bu6muoreka [{IOK
3JIEKTPOCTATUYECKOM I10JI€ 13.02.2026 | https://m.edsoo.ru/060ebab5
Konnencarop. DneKTpoéMKOCTh
106 KOHJIEHCATOPa. DIIEKTPOEMKOCTD bubmorexa [IOK
8 pa. P 17.02.2026 | https://m.edsoo.ru/845b4173
IUIOCKOTO KOHJIEHCATOpa
107 [TapannenbHoe coeAMHEHNE bubmmoreka [IOK
KOHJICHCATOPOB 19.02.2026 | https://m.edsoo.ru/d11e8ce?
108 ITocnenoBarenbHOE COEUHEHNE bubnuoreka [JOK
KOHJICHCATOPOB 19.02.2026 | https://m.edsoo.ru/1€992920
109 DHeprus 3apsyKEHHOTI0 KOHJIEHCAaTopa bubmorexa [IOK
P P A P 20.02.2026 | https://m.edsoo.ru/73a34f18
bubmuorexa [JOK
110 Pemenue 3agau https://m.edsoo.ru/5fb2acb5
20.02.2026 https://m.edso0.ru/27434040
11 JIBro>keHue 3apsKEHHOM YaCTHULIbI B bubnuorexa [JOK
OJHOPOJHOM DJIEKTPUYECKOM I10JIE 24.02.2026 | https://m.edsoo.ru/8341d6ac
112 Pemenue 3agau
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26.02.2026

O0001IeHrE U cCUCTEMAaTU3 AU

113 3HaHUM N0 TeMe "DIEeKTpUIecKoe bubmmorexa [TOK
" P 26.02.2026 | https://m.eds00.ru/5752603f
noJie
114 KonTponbHas pabota no teme bubnuorexa [JOK
"OnexkTpuueckoe mnoie" 27.02.2026 | https://m.edsoo.ru/cefe90e9
Cuina Toka. [TocTOSTHHBIN TOK.
115 VYcoBus CylecTBOBaHUS bubmorexa HOK
i 27.02.2026 | https://m.eds00.ru/233311b5
MOCTOSTHHOTO 3JIEKTPUYECKOT0 TOKa
116 Ucrounuku Toka. Hanpsioxenue u bubnmnoreka [JOK
2J1C 03.03.2026 | https://m.edsoo.ru/0839al15
117 3akoH OMa 1J1s1 y4acTKa LETH. bu6nuoreka IIOK
DIEKTPUYECKOE COMPOTUBIICHUE 05.03.2026 | https://m.edsoo.ru/f14f251e
3aBUCHUMOCTh CONIPOTHUBIICHUS
118 OJHOPOJHOTO MPOBOJIHUKA OT €0 bubmuoreka [JOK
JUTUHBI ¥ TUIOIIAAN TOTIEPEYHOTO 05.03.2026 | https://m.edsoo.ru/95fcdf51
CEYeHUs
119 VY nenpHOE COMPOTHUBIICHHE BEIIECTBRA. bubnmoreka [JOK
Pemenue 3agau 06.03.2026 | https://m.edsoo.ru/437f8300
[TocnenoBarenbHoOE, NapaielibHOE,
120 CMEIIAHHOE COCIMHEHNE bubmorexa [TOK
A 06.03.2026 | https://m.edsoo.ru/236f7¢07
MIPOBOJIHUKOB
Pacuér pa3BeTBIEHHBIX
121 aNeKTpuuecKux ueneu. [lpasuna bubmorexa [OK
P " P 10.03.2026 | https://m.edsoo.ru/1794cf37
Kupxroga
bubmuoreka [JOK
122 P
CHICHHE Sajat 12.03.2026 | https://m.edsoo.ru/3881b469
123 Pabora anexTpuyeckoro Toka. 3aKoH bu6mmoreka [JOK
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Hxoyns —Jlenna 12.03.2026 | https://m.edsoo.ru/a3605¢c5¢
but6mmoreka [JOK
124 P
clierie satat 13.03.2026 | https://m.eds00.ru/6761bf0f
MOIMIHOCTB JAEKTPUIECKOTO TOKA.
125 TemnnoBast MOIIIHOCTB, BbIACIsIEMast Ha bubmorexa [OK
B - BA 13.03.2026 | https://m.eds00.ru/99750a6f
pe3ucTope
bubnuorexa [JOK
126 P
CHICHHC Sa1at 17.03.2026 | https://m.edsoo.ru/eb72{c24
127 OJ1C 1 BHyTpEeHHEE CONPOTUBIICHHE bubnmnoreka [JOK
HCTOYHUKA TOKA 19.03.2026 | https://m.edsoo.ru/72d453af
128 3axon OMa A1 OJTHOM (3aMKHYTO) bubnuorexa [JOK
AIIEKTPUYECKOU 1IN 19.03.2026 | https://m.edsoo.ru/221f40fb
bubnuoreka [JOK
129 P
CHHCHHE saad 20.03.2026 |  https:/m.edsoo.nw/35806679
bu6nuoreka [IOK
130 M
OHIHOCTS HCTOTHHIRA Toka 20.03.2026 | https://m.edsoo.ru/a0ae51d8
but6mmoreka [IOK
131 K
OPOTROS SaMBIKATIHE 24.03.2026 | https://m.edsoo.ru/546£5632
132 Kongencarop B Lenu nocTOsIHHOTO bubmmoreka [IOK
TOKa 26.03.2026 | https://m.edsoo.ru/35368f3¢
but6mmoreka [JOK
133 P
clienie satat 26.03.2026 | https://m.edsoo.ru/4410cef0
134 Pemienue 3aay o teme but6mmoreka [{IOK
"IToCcTOSIHHBIN IEKTPUUECKUN TOK" 27.03.2026 | https://m.edsoo.ru/a7340a29
135 Pemenne 3aa4 1mo Teme bubnuoreka [JOK
"TTocTOsSIHHBIN AMIEeKTpUYecKuil TOK" 27.03.2026 | https://m.edsoo.ru/744261b8
136 Pemenue 3anay o teme bubnuorexa [JOK
"ITocTOSHHBIN IEKTpUYECKUI TOK" 07.04.2026 | https://m.edsoo.ru/eb5d4687
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O000I1IEHNE U CUCTEMATHU3 AL

137 3HaHu# 1o TeMe "I1oCTOsTHHBIN bubmmorexa HOK
. " 09.04.2026 | https://m.edsoo.ru/bfd7a050
ANEKTPUYECKUI TOK
138 KonTponbhas padota no teme bubmuoreka [IOK
"ITocTOSIHHBIN ANMEKTpUYECKUil TOK" 09.04.2026 | https://m.edsoo.ru/1885ddfl1
DneKTpruyecKasi IpOBOAUMOCTD
139 aSJ'II/IEI)HBIX BE ecpTB ;[J'ICKT WYECKUN Bubmmorexa [IOK
P H ' P 10.04.2026 | https://m.edsoo.ru/da794295
TOK B MeTajiax. CBEpXMpoOBOAUMOCTD
DIIEKTPUYECKUI TOK B pacTBOpax U
140 acIuiaBax 3JIEKTPOJIMTOB. 3aKOHBI Bubmmorexa [IOK
P P ' 10.04.2026 | https://m.edsoo.ru/4b423491
®dapanes 15 JIEKTPOIU3a
bubmuorexa [JOK
141 6) i |
ICKTPHACCIHI TOX B rasax. Thiasya 14.04.2026 | https://m.edso0.rw/92d92£76
142 DIEKTPUYECKHUM TOK B BaKyyMe. bubnmnoreka [JOK
BakyymHbie mpuGopsl 16.04.2026 | https://m.edsoo.ru/2E+160
143 DIEKTPUYECKHI TOK B bubnuorexa [JOK
IIOJIYTIPOBOIHUKAX 16.04.2026 | https://m.edsoo.ru/ab61c660
bubmuoreka [JOK
144 I1
Oy MPOBOZHHKOBHIE MPHOOPE! 17.04.2026 | https://m.edso0.nu/83622200
DuU3HUECKUN IIPAKTUKYM 110 TEME
"N3mMepeHue CUibl TOKa U
HAIPSIKEHUS B LIETIH MOCTOSTHHOTO
TOKa MPU TTOMOIIH aHAJIOTOBBIX U
145 1(POBBIX U3MEPUTEIBHBIX bubmmorexa OK
HH®P b 17.04.2026 | https://m.edsoo.ru/5643¢ea56

npuOopoB" win "3HAKOMCTBO C

1 poBoii 1aboparopueii mo husuke.
[Tpumeps! u3mepenus GU3NIECKUX
BEITUYHH TIPH TOMOIIU
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KOMITBIOTEPHBIX TaTYUKOB"

146

DuU3HUECKU IPAKTUKYM I10 TEME
"N3y4yeHne HEpaBHOMEPHOIO
JBUKEHMS C LIEJIbIO ONPEAETICHUS
MIHOBEHHOH cKopocTH"

21.04.2026

bubmorexa [JOK
https://m.edsoo0.ru/f6292{5f

147

Du3HUeCKU MPAKTUKYM I10 TEME
"M3MepeHue yCKOpEeHUs IpU
MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
IBIOKEHHUH 110 HAKJIOHHOM II0CKOCTH"
niu "HccnenoBanue 3aBUCUMOCTH
MyTH OT BPEMEHH TIPH
PaBHOYCKOPEHHOM JIBH>KEHUN"

23.04.2026

bubnuoreka [IOK
https://m.edsoo.ru/6960b6ef

148

DU3NUECKUN IIPAKTUKYM 110 TEME
"3mepenue yCKOpeHHst CBOOOTHOTO
nagenus” win "N3yuenve qBMKEHUS
Tena, OPOIIEHHOT0 TOPU30HTAIBHO"

23.04.2026

bubmuorexa [JOK
https://m.edsoo.ru/d1ea2402

149

DuU3HUECKU IPAKTUKYM I10 TEME
"N3y4yeHne qBUKEHMS Tea 110
OKPY’KHOCTH C IIOCTOSIHHOH 110
MOJIYJIIO CKOPOCTBIO" MITH
"HccnenoBanne 3aBUCHMOCTH
nepro/ia o0paIieHuss KOHH4eCKOro
MasiTHUKA OT €Tro MapaMeTpoB"

24.04.2026

bubnuoreka [JOK
https://m.edsoo.ru/bef53514

150

PU3NYECKUN IIPAKTUKYM I10 TEME
"N3MepeHne paBHOIEHCTBYIOIIEH
CHWJIBI TIPU ABMXKEHUHU OpycKa 1o
HAKJIOHHOM TUIOCKOCTH" WJIN
"[IpoBepka runoTe3sl 0
HE3aBUCHMOCTH BPEMEHU JIBUKEHUS

24.04.2026

bubnuorexa [JOK
https://m.edsoo.ru/0b34db84
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OpycKa 1Mo HaKJIOHHOM TUIOCKOCTH Ha
3aJJaHHOE PACCTOSIHUE OT €ro Macchl”

151

DuU3NUECKU IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH CHII
YIPYTOCTH, BOSHUKAIOIINX B
MPY’KUHE U PE3MHOBOM 00pasIie, OT
ux aepopmanun" win "Uzyuenue
JBUKEHUSI CUCTEMBI T, CBA3aHHBIX
HUTBIO, IEPEKUHYTOH Yepe3 JIErKuit
61oK"

28.04.2026

bubmuorexa [JOK
https://m.edsoo.ru/b55b81al

152

®u3NUECKU NPAKTUKYM 110 TEME
"N3mepenune ko3 huimeHTa TpeHus
M0 BETUYMHE YTIIOBOTO
koa(durmenta 3aBucumoctu Frp(N)"
nnu "HccnenoBaHue OBUKEHUS
OpycKa 1o HaKJIOHHOH IIIOCKOCTH C
MepEeMEHHBIM KO3 PUITHEHTOM
Tpenus" win "V3yueHue 1BUKEHUs
rpy3a Ha BaJly ¢ TpeHHeM"

30.04.2026

but6mmoreka [{JOK
https://m.edsoo0.ru/b83b1607

153

DuU3HUECKU IPAKTUKYM I10 TEME
"HccnenoBaHue ycloBUN PaBHOBECHS
TBEPIOTO TeJIA, UMEIOILETO OCh
BpaieHus" unu "KonctpyupoBanue
KPOHUITEMHOB U pacy€T CUII
yrpyroctu" unu "U3yuenue
YCTOMYHMBOCTH TBEPIOTO TEa,
HMMEIOLIETrO TUIOIA b OMOPHI"

30.04.2026

bubmuorexa [JOK
https://m.edsoo.ru/4a04f4{7

154

PuU3HYECKUHN IPAKTUKYM 110 TEME
"N3MepeHne UMIysbca Tena Mo

07.05.2026

bubnuoreka [JOK
https://m.edsoo.ru/8561b28e
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TopMo3HOoMYy nyTu" unu "U3mepenue
CWJIBI TATH, CKOPOCTH MOJEIIH
ANEKTPOMOOUIISI U MOIIIHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS
HMITYJIbCA TEJIa C UMITYJIbCOM CHIIbI"
unu "HccnenoBanue coXpaHeHUs
HMITYJIbCaA TIPH YIIPYTOM
B3aumoeicteun" unu "Mamepenue
KUHETHUYECKON SHEPIUu Teja 1o
TOPMO3HOMY ITyTH"

155

DuU3MUECKUN IIPAKTUKYM 110 TEME
"N3y4yeHne n30TepMUUYECKOTO
nporecca (peKOMEHI0BaHO
WCIIOIb30BaHNEe IU(PPOBOI
nabopatopun)" wiu "M3ydeHune
M30XOPHOTO Tpolecca’ uium
"N3yuenune nzobapHoro mporecca'
win "[IpoBepka ypaBHEHMS
cocTostHUA"

07.05.2026

bubmuorexa [JOK
https://m.edsoo.ru/e0fe7e07

156

DU3NYECKUN TPAKTUKYM 10 TEME
"N3Mepenue yieabHOM
tertoéMmkoct" nin "Uccienosanue
npoliecca OCThIBaHUS BelllecTBa" MU
"UccnenoBanue aqnabaTHOTO
npouecca” niu "M3yuenue
B3aUMOCBSI3H SHEPTUU
MEXMOJIEKYJISIPHOTO B3aUMOJICHCTBUS
Y TEMITEpaTypbl KATIEHUSI )KUJIKOCTEH"

08.05.2026

but6mmoreka [JOK
https://m.edsoo.ru/2f2faa61

157

Du3MUECKUN IIPAKTUKYM 110 TEME

bubnuorexa [JOK
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"N3y4yeHne 3aKOHOMEPHOCTEH
UcnapeHus KUJIKoCcTen" mim
"MU3Mepenue ynebHOM TeIIOTh
riaBieHus abaa" win "U3yuenue
CBOMCTB HAaCBIIICHHBIX AapOB" WU
"N3mepenue abCOMIOTHOM BIa)KHOCTH
BO3JlyXa U OIIEHKA MAcChl IapOB B
nomeniennn". U3mepenne

ko3¢ duLIeHTa TOBEPXHOCTHOIO
HATSDKCHUS

08.05.2026

https://m.edsoo.ru/6b1a23b5

158

DuU3MUECKUN IIPAKTUKYM 110 TEME
"HaOumtoieHue mpeBpalieHus SHEPTUU
3apsHKEHHOI0 KOHAEHCAaTopa B
SHEPTHIO U3Ty4YeHUsI CBeTonoaa"
iy "M3ydeHne npoTeKkaHus TOKA B
LETH, CoJIepkKalIel KoOHaeHcaTop"
unu "Pacnpenenenue pa3HoCTU
MOTEHIMAJIOB (HAMPSDKEHUs ) U
MIOCJIEI0BATEILHOM COEIMHEHUHN
KOHJIEHCATOpOB"

12.05.2026

bubmuorexa [JOK
https://m.edsoo.ru/ec424377

159

DU3NYECKUH TPAKTUKYM 10 TEME
"HccneqoBaHue CMEIAaHHOTO
COEJIMHEHUS PE3UCTOPOB" UIIU
"N3MepeHue yaeIbpHOro
COIPOTHUBIIEHUS IPOBOJIHUKOB" WIIN
"HccnenoBaHue 3aBUCUMOCTH CUIIBI
TOKA OT HANPSKEHUS JJIs JIaMITbI
HaKaavuBaHuA"

14.05.2026

but6mmoreka [JOK
https://m.edsoo0.ru/2b179d98

160

Du3MUECKUN IIPAKTUKYM 110 TEME

bubnuorexa [JOK
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"HaGmronenue annektponuza’ win 14.05.2026 | https://m.edsoo.ru/64b6e901
"U3Mepenue 3apsia OJHOBAJICHTHOTO
noHa" wiu "Uccnenosanue
3aBUCHMOCTH COIPOTUBJICHUS
TEPMOPE3UCTOPA OT TeMIepaTypsl”
nnu "CHATHE BOJIBT-aMIIEPHOI
XapaKTepUCTUKU 1uoaa”
PeseprubIil ypok. O6001IeHNE U
161 CI/ICTEM&TI/IBZPI/I}I 3HaHUH I10 TEME bubmorexa TIOK
" H" 15.05.2026 | https://m.edsoo.ru/ed017d93
Kunemaruka
Peseprubiil ypok. O6001eHuE 1
162 CI/ICTIe)MaTI/B:pI/ISI 3HaHI/II;IH 110 TEME bubmorexa HOK
" "H 15.05.2026 | https://m.edsoo.ru/3149956b
Jlmaamuka
PesepBHeIil ypok. O6o0IeHHE 1
163 CHCTI;MaTHS:pI/Iﬂ 3HaH1/117LI[I 10 TeMe bubmorexa HOK
" t " 19.05.2026 | https://m.edsoo.ru/0f9752ac
Crartuka TBEpAOTro Tea
PesepBHslit ypok. O6o01IeHNE 1
164 CI/ICTI;MaTI/IE}ZpI/ISI 3H31H1/117Ijl 10 TEME bubmorexa HOK
" B " 21.05.2026 | https://m.edsoo.ru/6¢0df9¢cc
3aKOHBI COXPAHEHHS B MEXAHUKE
PesepBHelit ypok. O6o01ieHue 1
165 CHUCTEMAaTHU3alMs 3HAHUH 110 TEME bubnuoreka [JOK
"OCHOBBI MOJIEKYJIIPHOKHHETUYECKON 21.05.2026 | https://m.edsoo.ru/de148976
teopun"
PeseprubIil ypok. O6001IeHNE 1
166 CHCTEMAaTH3alMsl 3HAaHUH 10 TeMe bubnuorexa [JOK
"TepmoauHaMuka. TeruioBble 22.05.2026 | https://m.edsoo.ru/Obec77cl
MaIIuHBI"
167 PesepBHslit ypok. O600mieHue u bu6mmoreka [JOK
cHUCTeMaTH3als 3HaHUI 110 TeEMe 22.05.2026 | https://m.edsoo.ru/59ca5¢91
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"ArperaTtHble COCTOSIHUS BEILIECTBA.

®da3oBble nepexoab"”

PesepBHelil ypok. O6o0IeHHE U

168 CUCTEMATHU3AINS 3HAHUH 10 TEME 1 Bubmaorexa ITOK
" B " 26.05.2026 | https://m.edsoo.ru/f2381c0c
DIIEKTPUUYECKOE TI0JIE
PesepsHEIil ypok. O0001IIEHHE U
169 CI/ICTIe)MaTI/IZ’»ZpI/ISI 3HaHI/IIi/IlI 0 TEME 1 Enbmorexa ITOK
" Ij . " https://m.edsoo.ru/3cae6dal
[TocTOSsIHHBIN PTEKTPUUYECKUNA TOK
PesepBHEIi ypok. O0001IIEHNE U
P P EH but6mmoreka [IOK
170 CHUCTEMAaTH3alisl 3HaHUH 110 TEME 1
" " https://m.edsoo.ru/cc7681d4
Toxu B pa3nuyHbIX cpenax
OBIIEE KOJIMYECTBO YACOB I10 170 16

[MTPOT'PAMME
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30BATEJILHOM ITPOT'PAMMBI 10 KJIACC

Kox
NpoBEPsSIEMOro
pe3yabTara

10.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero 001ero oopa3soBaHusi

JleMOHCTpHpOBaTh HA MPUMEPAX POJIb U MECTO PU3UKU B (HOPMHUPOBAHUU
COBPEMEHHOM HayYHO! KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHOM TEXHUKU
Y TEXHOJIOTUM, B IPAKTUYECKOU JEATEIbHOCTH JIIOIeH

10.2

Y4uThIBaTh TPaHUIBI NMPUMEHEHUSI W3YUYEHHBIX (U3UYECKUX MOJIENCH:
MaTepuaibHas TOYKa, HHEpUUalbHasg cUCTeMa OTCYETa, aOCOIIOTHO
TBEPJOE TEJIO, WIACAIBHBIM Ta3; MOJEIM CTPOEHHUS Ia3oB, KUIKOCTEH U
TBEPABIX TE€J, TOYEUHBIA OJJIEKTPUUYECKUN 3apa]l — MpU pEUICHUU
duznyeckux 3amaq

10.3

PacnioznaBate ¢usnyeckue sBieHus (Tpolecchl) U OOBSACHATH HUX Ha
OCHOBE 3aKOHOB MEXAaHMKH, MOJICKYJSIPHO-KHUHETUYECKOH TEOPHH
CTPOCHMS  BEUIeCTBA M DJJIEKTPOJUHAMMKH:  PABHOMEpPHOE U
PaBHOYCKOPEHHOE NMPSIMOJIMHEHHOE JBM)KEHUE, CBOOOJHOE NaJeHHUe Ted,
JBIDKEHUE 0 OKPY)KHOCTH, MHEpLUs, B3auMOJeHCTBHE Tel; nuddysus,
OpOYHOBCKOE JBUKCHHE, CTPOCHUE KUJAKOCTEH U TBEPIBIX TEIl, U3SMCHEHHE
o0béMa Ten TpU HArpeBaHMM (OXJIAXKACHUH), TEIUIOBOE paBHOBECHE,
UCIIapeHUe, KOHJACHCAlUs, IUIaBJICHHE, KpHUCTaUIM3alMs, KUIIEHUE,
BJIQXKHOCTh BO3/yXa, MOBBIIICHUE JIaBJICHUS Ta3a IpHU €ro HarpeBaHUU B
3aKpBITOM COCYJE, CBSI3b MEXAY IapaMeTpaMH COCTOSIHMSI raza B
M30IPOLECCaX; MIEKTPU3ALHNA TEN, B3aUMOJCHCTBHUE 3aps10B

10.4

OnwuceIBaTh MEXaHUYECKOE TBHYKEHUE, UCIIONB3YS (PU3NUYECKHUE BETUUNHBL:
KOOpAMHATa, MyTh, NEPEMELIEHHE, CKOPOCTb, YCKOpPEHME, Macca Teja,
CWJIa, UMITYJIbC Te€Ja, KUHETHYeCKas SHEeprus, MOTEHLMaJIbHasi dHEprus,
MexaHuyeckas paboTa, MeXaHHWYecKas MOIIHOCTh; MpPH ONHCAHUU
NPaBUIBHO TPAKTOBATh (PM3UUECKUI CMBICI MCIIOJIb3YEMbIX BEJIMUYUH, UX
0003HAYEHMS U €AMHUIIBI, HAXOJUTh (HDOPMYJIbl, CBSI3bIBAIOIIUE JTAHHYIO
(GHU3UUECKyI0 BETUUMHY C IPYTMMHU BEJIMYMHAMU

10.5

OnuceiBaTh M3y4YeHHbIE TEIUIOBBIE CBOMICTBA TEN U TEIUIOBHIE SIBJICHMUS,
UCHIOJIB3YS (PU3NUECcKUe BEIUUHHBI: JaBICHUE Ta3a, TeMIepaTypa, CpeIHss
KMHETHYECKas  DJHEPrus  XaOTUYECKOTO  JBWIKEHUS  MOJEKYII,
CPEIHEKBAIpaTU4YHAs  CKOPOCTb  MOJIEKYJ, KOJIUYECTBO  TEIUIOTHI,
BHYTPEHHss SHeprus, pabdora rasza, Ko3(pQuuueHT mnoye3Horo neicTBUs
TEIIOBOTO IBUTATEIIS; IPU ONIMCAHUH MPABUIIBHO TPAKTOBATH (PU3HUECKUI
CMBICJI UCTIOJIb3YEMBIX BEITMUMH, UX 0003HAUEHUS U €AUHUIIBI, HAXOIUTh
(opMyIIBI, CBA3BIBAIONIME TAHHYIO (PU3HUECKYIO BEIHUYMHY C JAPYTHMH
BEJIMYMHAM

10.6

OnuceIBaTh HN3YYCHHBIC DJICKTPHUICCKUC CBOICTBA BCIICCTBA u




JEKTpUYECKUE ABJIEHUS (IIPOLECCHI), UCIOB3YSl PU3NUECKUE BEIUUMHBI:
UIEKTPUUECKUI 3apsifl, IJIEKTPUYECKOE II0Je, HAIpPSHKEHHOCTh OIS,
NOTEHIMAJ, pa3HOCTh IOTEHIHMAJIOB; TMPU ONUCAHUM IPABHIBHO
TPaKTOBAaTh (PU3NUECKUI CMBICI UCIIOJIb3YEMbIX BEJTMUMH, UX 0003HAUEHHS
U €JMHUIBI; YKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOILME JAHHYIO (PU3UYECKYIO
BEJIMYUHY C JPYTMMHU BEITUYUHAMU

10.7

aHAIM3UPOBaTh  (PU3MUECKHE TMPOLECChl M SABJIEHUS, HCIOJIb3YA
¢du3nyeckue 3aKOHBI U MPUHLMUIIBI: 3aKOH BCeMHpPHOTO Tarotenus, I, I u
III 3akonbsl HproTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOW PHEPTUH, 3aKOH
COXpaHEHHUs UMITyJIbCa, NPUHIUI CYNEpPHO3ULUUU CHJI, MPUHLIMII
paBHONpaBUsl ~ MHEPUHUAIBHBIX  CHCTEM  OTCYETA;  MOJIEKYJSPHO-
KMHETUYECKYI0 TEOPUIO0 CTPOEHHUS BEIIECTBA, T'a30BbIE 3aKOHBI, CBA3b
CpeaHEld KWHETHYECKOM DSHEPruy TEIUIOBOTO JABMKEHHUS MOJEKYJI C
aOCOJIIOTHOM TEMIEpaTypold, TMEpPBBHIA 3aKOH TEPMOJAMHAMHUKH, 3aKOH
COXpAHEHUS JIEKTPUUYECKOr0 3aps/ia, 3akoH KyioHa; mpu 3TOM pa3iuyaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE U
yCIOBHS (TpaHUIlBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSCHATH OCHOBHBIC TPUHILMIBI JCHCTBUS MAaIllMH, TPHOOPOB H
TEXHUYECKUX YCTPOWCTB; pa3inuyarh yCJIOBHS HMX 0€30IacHOTO
UCIIOJIb30BaHUs B IOBCEIHEBHOM KU3HU

10.9

Brimonaare SKCHCPUMCHTBI IO HCCICOOBAHUIO (bI/I3I/ILICCKI/IX SIBJICHUU U
IIPOLIECCOB C HCIIOJIB30BAHUEM IPSMBIX U KOCBEHHBIX WU3MEPEHUMU; IIPU
aToM QopMyIUpoBaTh TMpodiieMy (3agady) H TUIOTE3Y Y4eOHOTro
9KCIEPUMEHTa, COOMPATh YCTAHOBKY M3 TPEIIOKEHHOTO 000pYIOBaHUS,
IPOBOJIUTH OTIBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OcymiecTBIATh MpsIMble U KOCBEHHbIE M3MEPEHUS (DPU3NYECKUX BEIUYHH;
IpU 3TOM BBIOMpATh ONTUMAIBHBIA CIIOCOO M3MEPEHUsS] U HCIOJIb30BAThH
W3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHHUN

10.11

HccnenoBaTh 3aBHCHUMOCTH  MeXAy (U3MUYECKUMU BEIUYHMHAMH C
UCTIONb30BAaHUEM TIPSAMBIX H3MEpPEHUH; TpHU OSTOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHUPOBATh pPE3yJIbTaThl TOJYYEHHOW 3aBHCHMOCTH
GU3NYECKUX BEIMYMH B BUAC TAONHIl U TpadUKOB, NENaTh BBIBOJABI 1O
pe3yybTaTaM UCCIICIOBAHUS

10.12

CoOnroath mpaBuiia 6€30MaCHOTO TPy/ia MPH MPOBEICHUN UCCIIETIOBAHHIA
B paMKax yd4eOHOro OKCIEPUMEHTa, Y4eOHO-HCCIICIOBATEIbCKON U
HpOGKTHOﬁ ACATCIIBHOCTH C UCIIOJIb30BAHUEM N3MEPHUTCIIbHBIX YCTpOﬁCTB
U JIabopaTOpHOTO 000PYIOBAHUS

10.13

Pemate pacuérHple 3amauM ¢ SBHO 3aJlaHHON (PU3HYECKOW MOJICIIBIO,
UCTIONB3YS (PU3UUECKIe 3aKOHBI U IPUHITUIIBI; HA OCHOBE aHaJIN3a YCIOBUS
3a/1a4¥l BEIOUpATh (PU3NIECKYIO MOJIENb, BEIICTATH (PU3NUECKHE BETHUNHBI
u opmyrsl, HeoOXonUMBIE M €€ pelIeHHs, MPOBOAUTH PaCUYETHl U
OIICHUBATh PEATHHOCTh MOJYUYEHHOTO 3HAUCHUS (PU3MUECKOM BEIIMYUHBI

10.14

Pemars Ka4CCTBCHHBIC 3aJa4u: BbICTPAaHUBATb JJOT'M4YCCKHU




HEMPOTUBOPEUMBYIO LEMOYKY PACCYX ICHUM C OMOpPOM Ha H3y4YEHHbIE
3aKOHbI, 3aKOHOMEPHOCTH U (PU3NUECKUE SIBIICHUS

10.15

Hcnonp3oBate mpu  pemieHMH — y4eOHBIX — 3a7ady  COBPEMEHHBIC
UHQOPMALIMOHHBIE TEXHOJOTHUH [UIS TOWCKA, CTPYKTYpHUPOBaHUS,
UHTEpIIPETAlMd U TPEACTABICHUS Yy4yeOHOW M Hay4HO-TOMYJISIPHOU
uHbOpMalluKY, TONYYEHHOH W3 Ppa3IUYHBIX HCTOYHUKOB; KPUTHUECKU
aHAJIM3UPOBATh MOJIyUaeMyl0 HHPOPMaLIUIO

10.16

[IpuBoaMTH TpUMEpPHI BKJIaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, O0BSICHEHUE MTPOIIECCOB OKPYKAIOIIETO MUPA,
B Pa3BUTHE TEXHUKU U TEXHOJIOTUI

10.17

Hcnonb3oBaTh TeOpeTHUECKHE 3HAHUA MO (PU3HKE B IOBCEAHEBHOM KU3HU
Ui obecrieyeHUs] O€30MACHOCTH MpH OOpalleHuu ¢ mnpubdopamu U
TEXHUYECKUMHU YCTPOUCTBAMH, JUII COXPAHEHUS 3I0POBbSI U COOIOICHHS
HOPM 3KOJIOTHYECKOTO TOBEJCHMSI B OKpYIKaloLEel cpesie

10.18

Pabortath B TpyIIie C BBIMOJHEHHUEM pa3IMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIbI, PAIMOHAIBHO PACHPENEsITh 00s3aHHOCTU
U IUIAHUPOBATh JEATEIHHOCTh B HECTAHIAPTHBIX CHUTYAIUSIX, aJeKBATHO
OICHUBATH BKJIaJ KaXAOTrO0 M3 YYAaCTHUKOB TIpPyHIlbl B PCIICHUC
paccMaTpuBaeMoi mpoOIeMBbI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon Koa nposepsiemoro

pasaelia JJEMEHTA

HpOBepﬂeMble IJIEMEHTBI COACPKAHUA

OU3NKA 1 METOBI HAYYHOI'O [IO3HAHU A

1.1

®uznka — Hayka o npupozae. HayuHbie meTombl
MO3HAHU OKPY KaroIero MUpA. Ponb
DKCIEPUMEHTa U TEOPHH B INPOLECCE MO3HAHUSA
IPUPOIBI. DKCIIEPUMEHT B PU3UKE

1.2

MoaenupoBanue (bu3MvecKux  SBICHUUN u
npoueccoB. Hayunele runote3pl. ®dusnueckune
3aKOHBI W TEOpPHH. ['paHMIBI NPUMEHUMOCTH
¢u3nyeckux 3akoHOB. IIpUHIMI COOTBETCTBUSL.
Pore um wMecto ¢usuku B GOpMHPOBaHUU
COBPEMEHHOM HAy4YHOM KapTUHBI MHpa, B
MIPAKTUYECKOU AEATEIbHOCTH JIIOIEH

MEXAHHWKA

#i#HParitKMHEMATUKA

2.1.1

Mexannueckoe — aBumkeHHE. OTHOCHTENBHOCTH
MEXaHMYECKOTro JABMKeHMs. Cucrema oOTcCY€Ta.
Tpaexkropus

[lepememnienue, ckopocTh (CpelnHsii CKOPOCTb,
MT'HOBEHHas CKOpPOCTb) u yCKOpeHue
MaTepUaabHOM TOYKHM, HUX TMPOEKIMH Ha OCH
cuctembl koopauHaT. CrokeHue MepeMelIeHuld u
CII0)KEHHME CKOPOCTEN

2.1

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MPSAMOJIUHEITHOE JIBUKEHUE. ['paduxu
3aBHCHUMOCTH KOOpPJMHAT, CKOPOCTH, yCKOpEHUs,
MyTH U TEpeMELIEHUsT MaTepUalbHOM TOYKH OT
BpEMEHHU

CBoOoaHoe najieHre. Y CKopeHrue CBOOOIHOTO
MageHust

Kpusonunelinoe IBIKCHUE. PaBromepHOE
JABMOKCHUC MaTepHaHBHOﬁ TOYKH ITIO OKPYKHOCTH.
VYrIi10Bast CKOPOCTh, TUHENHHAsA CKOPOCTh. Ilepuon n
gactoTa. LleHTpoCcTpeMHUTEIPHOE YCKOPEHUE

TexHudeckue ycTpoucTBa: CIUAOMETP, ABUKEHUE
CHaps0B, LICTIHbIE U PEMEHHBIE ITepeaun




[IpakTnueckue pabothl. M3MepeHre MrHOBEHHOMH
ckopoctu. MccnenoBaHMEe COOTHOILIEHUS MEXKIY
Iy TSIMH, IIPOMICHHBIMU TEJIOM 3a
II0CJIEZI0BATEIIbHBIE PABHBIE IPOMEKYTKU BPEMEHU
IIPY PAaBHOYCKOPEHHOM [BIKEHUM C HadaJIbHOMN
CKOPOCTBIO, paBHOW Hymw0. M3ydeHue nBuKeHUS
LIapHUKa B BA3KOU JKUJIKOCTH. M3ydyeHue nBuxkeHus
Tena, OpOIIEHHOTO TOPU30HTAIEHO

2.2

##HPariH## IUHAMUKA

2.2.1

[Ipunnun ortHocuTensHOCTH [amwites. IlepBwii
3akoH HprotoHa. IHepuanbHble CHCTEMBI OTCUETA

222

Macca tena. Cuina. [IpuHnun cynepno3unuu cuil

223

Bropoii 3akon HproTOHa 11711 MaTepraIbHOM TOUKH
B uHepuuanbHoi cucteme orcuéra (MCO). Tperuit
3akoH HploTOHA J171s1 MaTepHallbHBIX TOYEK

224

3aKkOoH BCEMHpPHOTO TsroteHus. Cuiia TSHKECTH.
[lepBas kocmudeckas CKopocTh. Bec Tema

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuma Ttpenus. Cyxoe Ttpenue. Cuna TpeHUs
CKOJIBKEHUS B cuia TpeHus nokos. Koaddurment
Tpenust. Cuiia COPOTUBIEHUS NP ABHKEHUU Tela
B KUJIKOCTHU WJIH Ta3e

2.2.7

[TocrynaTenbHOE W  BpaliateIbHOE JIBFDKCHUE
a0COJIIOTHO TBEPAOTO TeTa

2.2.8

MoMeHT cHIBl OTHOCHUTEIBHO OCHU BpalliCHU:.
[ireuo cuitbl. YCnoBusi paBHOBECUSI TBEPAOTO TeNa
B 1CO

229

TexHudeckue YCTpOﬁCTBaZ INOAIIMITHUKH,
ABHUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktrueckue paboTel. M3ydeHuwe JBUMIKEHUS
Opycka 1Mo HaKJIOHHOM TUIOCKOCTHU IO ICUCTBHEM
HECKOJIbKMX CcHI. VccrienoBanne 3aBUCUMOCTH CHIT
YOPYTOCTH, BO3HHUKAIOIUX B jAehopmupyemoit
MPYXXUHE U PE3UHOBOM 00pasiie, OT BETUYHUHBI HX
nedopmarun. ViccrienoBanue ycioBHii paBHOBECHS
TBEPAOIO TeNA, UMEIOIIETO OCh BPALLICHUS

23

3AKOHBI COXPAHEHN A B MEXAHUKE

23.1

NMnynec  MarepuanbHOM  TOYKHM,  CHCTEMBI
MarepualbHBIX TOYeK. HMmmymbec cwibsl H
N3MEHEHHE UMITYJIbCa Tella

232

3akoH coxpaHeHus ummnyinbca B ICO. PeaktuBHOE

JIBIDKECHHEC




233 PaGora cuibl
234 MomHOCTb CHJIBI
)35 Kunetnueckass dSHepruss MarepualbHOM TOYKH.
o TeopeMao KMHETHYECKOM DHEPTUH
ITorenumanpHas 3ueprus. [loreHnnanbHas sHeprus
236 yIpyro neGpOopMHUPOBAHHON HPYKUHBI.
o [TorenunanbHas SHEprus Tena BOJIM3HU
MOBEPXHOCTH 3E€MJIU
IToTeHunanbHbIE M HENOTEHLMAIbHBIE CUIIBL. CBA3b
3.7 paboThl HEMOTEHIMANBHBIX CHJI C H3MEHEHHEM
o MEXaHUUYCCKOW OSHEPrUM CHUCTEMBbI TeJl. 3aKOH
COXPAHEHHUSI MEXaHUYECKOM dHEepTrun
2.3.8 VYipyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHuueckne yCTpONCTBA: JBHKEHHE PakeT,
o BOJIOMET, KOIIED, MPYKUHHBIA TACTOJIET
[Ipaktuyeckne  pabGotel.  M3yuenue  cBs3M
23,10 CKOpOCTEM  Ten  Hpu  HEympyroM  yjaape.

HccnenoBanue cBa3u pabOThI CUIIBI C U3BMEHEHUEM
MEXaHWYECKON IHEPTUU Tea

3 MOJIEKVYJIAPHASA ®U3UKA U TEPMOAMHAMUKA

OCHOBbI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU
OcHoOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-

311 KMHETUYECKOM TEOpHUH. BpOyHOBCKOE [BHIKEHHE.
Huddysus. Xapaxrep JIBUKEHUS u
B3aUMOJICHCTBUS YaCTHI] BEIIECTBA
Mogenu cTpoeHus ra3oB, KUAKOCTEH U TBEPIBIX

3.1.2 Tel W OOBSICHEHHE CBOICTB BEIIECTBA HA OCHOBE
3TUX MOJENEN

313 Macca  monekyn.  KonuuectBo — BemlecTsa.
[TocTostnHas ABoraapo

3.1 314 TemmoBoe paBHOBecue. Temmepatypa u €€

m3Mmepenue. [lkana remneparyp Llenscust
Mopens uaeanbHoro raza. OCHOBHOE ypaBHEHHUE

3.1.5 MOJICKYJISIPHO-KUHETUYECKOW TEOPHH HI€ATbHOTO
rasza
AOcomoTHas TemmepaTypa Kak Mepa CcpeaHeu

3.1.6 KMHETUYECKON SHEPruu TEIJIOBOTO JBUKEHUS
yacTtull raza. [lIkana temnepatyp KenbBuna

317 VpaBuenue Knaneiipona — MeHnneneeBa. 3akoH
JansTOHA

3.1.8 ["a3oBbIe 3akoHbBI. 30mporiecchl B U1eaabHOM Tra3e




C TIOCTOSTHHBIM KOJIMYE€CTBOM BEIIECTBA: U30TEPMa,
n30x0pa, n3odapa

TexHUYECKHE YCTPOUCTBA: TEPMOMETP, OapoMeTp

3.1.10

[Ipaktnueckue pabotel. M3mepenue  macchl
BO3IyXa B KiaccHOW KomHaTe. HMccnemoBanue
3aBUCUMOCTH MEXAYy DapamMeTpaMH COCTOSTHUS
pa3pexkEeHHOTOo ra3a

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

TepmonuHamuueckass  cucrema.  BHyTpeHHss
SHEPrusl TEPMOJIMHAMUYECKON CUCTEMBI U CLIOCOObI
€€ U3MEHEHUS

322

KomngectBo TemioTrel u pa60Ta. BHYTpeHHHH
OHEPIUA OAHOATOMHOI'O UACAIIBHOTO Ir'a3a

3.23

Buant TeTUIOTIepeIavuu: TETIOTPOBOIHOCTb,
KOHBEKIIUS, W3IydeHnue. TermoéMKOCTh Tena.
VneneHass TEmIOEMKOCTH  BellecTBa. Pacuér
KOJIMYECTBA TEIUIOTHI MPH TeTonepeaayue

3.24

IlepBblii 3akOH TepMoaMHAMHUKH. [IpumeHeHune
MEePBOTrO 3aKOHA TEPMOJIMHAMUKHU K H30TPOIIECCAM.
I'paduaeckas naTEepIpeTanus paboThI ra3a

3.2.5

TemmoBble  MamuHbl.  IIpuHUOMnel — eMCTBUS
TEIJIOBBIX MamuH. [IpeoOpa3zoBaHus >HEpruu B
TEIJIOBBIX MammHaxX. Kosdduiment mnomae3Horo
nevicteus (manmee — KIIJ[) TeruioBod MamiuHBI.
uxn Kapno u ero KI1J]

3.2.6

Bropoii 3akon TepmoauHamukn. HeoOpatumocTh
IIPOLIECCOB B Mpupone. TeluioBble JBUTATEINH.
DKOJIOTHYECKHUE TPOOJIEMBI TEIII0IHEPTCTHKN

3.2.7

TexHuuecKre yCTpOUCTBA: ABUraTEIb BHYTPEHHETO
Cropanusi, ObITOBON XOJOJMIBHUK, KOHIUIIHOHED

3.2.8

[Ipaktnueckue paboTel. M3MepeHue yaenpbHOU
TETIIOEMKOCTH

33

ATPETATHBIE COCTOSAHUA BEILIECBA. ®A30BbIE I[TEPEXO/IbI

3.3.1

[TapoobpazoBanue u koHxaeHcanus. Mcnapenue u
KUIIEHHEe. YJenbHas TeIuloTa MapooOpa3oBaHusl.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUSI OT 1aBJICHUS

332

AOcomroTHasET ¥ OTHOCHTENIbHAS  BJIAXXKHOCTH
Bo3ayxa. HacelleHHsil map

333

Teépnoe teno. Kpucrammmueckue u amopQHbIe
Tena. AHU30TPONHS CBOMCTB KPUCTAILIOB. JKuakue

Kpuctayyibl. CoBpeMEHHbIE MaTepHalIbl




IInaBnenue u KpHuCTaJlJIn3alus. yI[CJ'H)Ha?I TCIIJIOTa

334
riasienus. Cyomumanus
3.3.5 VYpaBHeHuUE TEII0BOro OanaHca
TexHuueckue  yCTpOMCTBa: TUTPOMETP u
136 MICUXPOMETP, KATIOPUMETP, TEXHOJIIOTUU TOTYyYEHUS
o COBPEMEHHBIX  MaTepuajoB, B TOM  YHCIE
HAaHOMATEpPHAJIOB, U HAHOTEXHOJIOTUU
337 [IpakTuueckue paboTel. M3MepeHue BIaXHOCTU
o BO3JyXa
4 OJIEKTPOAMMHAMUKA
DJIEKTPOCTATHUKA
411 OnekTpu3aius Tell. DNeKTpuueckuit 3apsia. JlBa
o BHJIa 3JIEKTPHUYECKHX 3aPsII0B
4.1.2 IIpoBOHMKY, IUDIIEKTPUKH U IOIYIPOBOJHUKH
4.1.3 3aK0H COXpaHEHUS ANEKTPUIECKOTO 3apsiaa
4.1.4 B3aumopeiictsue 3aps10B. 3akoH Kynona
DnekTpuyeckoe ToJIe. HarmnpsxénnocTs
4.1.5 anekTpuueckoro mnouss. IIpuHnmn cyneprno3unum.
Jluany HanpsHKEHHOCTH SJIEKTPUUYECKOTO OIS
416 PaGota  cmi  DIEKTPOCTaTUYECKOTO  IOJIS.
o [Torennman. Pa3HocTs noTEeHIIMAIOB
4.1 [IpoBOgHMKM M JUAJIEKTPUKA B IOCTOSIHHOM
4.1.7 AIIEKTPUYECKOM noJe. Jusnexktpuueckas
IIPOHUIIAEMOCTD
DnekTpo€MKocTh. KoHmeHcaTop. DIeKTpOoEMKOCTh
4.1.8 IUIOCKOTO KOHJIEHCATOpa. OJHEPrus 3apsKEHHOTO
KOHJIEHCaTopa
TexHuueckue yCTpoiicTBa: 3JEKTPOCKOTI,
419 ANIEKTPOMETP,  DIEKTpOCTaTHUecKas  3allluTa,
o 3a3eMJIEHHE  DJIEKTPONPUOOPOB,  KOHAEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP
41.10 [IpakTnueckue paboTHI. N3mepenune
o DIIEKTPOEMKOCTH KOHIEHCATOPA
OCTOSHHBII SJIEKTPUYECKUN TOK. TOKU B PA3JINYHbBIX
CPEJAX
YcnoBus CYILIECTBOBaHUS MOCTOSIHHOTO
4.2.1 aneKTpuueckoro Toka. Mcrounuku Ttoka. Cuia
4.2 ToKa. [locTosiHHBIN TOK
4.2.2 Hanpsokenune. 3akon Oma 1715 yyacTka 1enu
423 DneKkTpuyeckoe COIIPOTUBJICHHUE. VY nensHOE

COMMPOTUBJICHUC BCIICCTBA




4.2.4

HOCJ’ICI[OBaTeJ'II)HOG, napauiiCJIibHOC, CMCIIaHHOC
COCIMHCHHUEC IPOBOJHUKOB

4.2.5

Pabora snexkrpuueckoro Toka. 3akoH JDxoyms —
Jlenna

4.2.6

MOH_[HOCTB QJICKTPHUYCCKOI'O TOKA

4.2.7

anekTponBmwkymas cuna (ganee — OHAC) wu
BHYTPCHHEE CONPOTUBIICHWE HWCTOYHHKA TOKa.
3akon Oma st mojgHOM  (3aMKHYTOM)
aneKkTpuueckon nenu. Koporkoe 3ambpikanue

4.2.8

DneKTpOHHAas IPOBOAMMOCTH TBEPIBIX METAJIOB.
3aBUCUMOCTh  COINPOTUBJIEHUS  METalIOB  OT
temmeparypbl. CBEpXIpOBOJUMOCTh

4.2.9

OnexkTpuueckuid TOK B Bakyyme. CBoiicTBa
ANIEKTPOHHBIX ITy4YKOB

4.2.10

[TonynpoBomauku. CoOcTBeHHass W TpUMECHas
MIPOBOAMMOCTE TMONYIPOBOAHUKOB. CBOMCTBa p-n
nepexoja. [lomynpoBogHUKOBBIE TPUOOPHI

4.2.11

DnexTpuyecKuit TOK B DJIEKTPOJIUTAX.
DJIEKTPOJIUTUYECKAS] JUCCOIUALIMS. DIEKTPOIIN3

4.2.12

DnekTpuyeckuil TOK B razax. CaMoCTOSTENbHBIA U
HECAMOCTOSTENbHBIM pa3psan. PasinuHble TUIBI
CaMOCTOATENIBHOrO pa3psana. Monnusd. [Ltazma

4.2.13

TexHudeckue ycTpoucTBa: aMInepmeTp, BOJIbTMETP,
peocrar, UCTOYHUKHU TOKa,
JJIEKTPOHArPEBaTEIIbHBIC npudopHl,
AJIEKTPOOCBETUTENbHBIE  MPUOOPBI, TEPMOMETP
CONPOTUBIIEHUS, BAKYYMHBIN JUOJ, TEPMUCTOPBI U
(GOTOPE3UCTOPHl,  MOJYIPOBOJAHUKOBBIA  JTHO/,
rajJjbBaHUKa

4.2.14

[Ipaktudyeckue paboTsl. M3yueHue CMEmIaHHOTO
COCIMHEHMS PE3UCTOPOB.

N3mepenne OJIC wuCTOYHMKA TOKa U €ro
BHYTpEHHEro  compotuBieHus.  HalGmronenue
JNIEKTPOJIA3A




IPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILEI'O OBPA3OBAHUS

Kon
NpoBepseMoOro
TpedoOBaHMSI

IIpoBepsiemble TPeOGOBaHMSA K NMPeEIMETHBLIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHero
o01ero oopazoBaHus

CdopMUpOBaHHOCTh yYMEHHI pPACIO3HABATH (DU3MUECKHE SIBIICHUS

(npoueccm) 1 OOBSCHATH UX HA OCHOBE HN3YUCHHBIX 3aKOHOB

Bna;[eHHe OCHOBOIIOJararommuMmn (I)I/I3I/I‘IGCKI/IMI/I INOHATUAMU H

BCJIIMYMHAMHU, XapaKTCPU3YIOILINMU CI)I/ISI/I‘ICCKI/IG MMPpOLCCChI

CdopMUpOBaHHOCTh YMEHUW TPUMEHSATH 3aKOHBI KJIACCHUECKON
MEXaHHUKH, MOJICKYJISIPHOM (10715097 U TEPMOJUHAMUKH,
JNIEKTPOAMHAMHUKH, KBAHTOBOW (DM3HMKH I aHAIN3a M OOBICHEHUS
SIBIICHUH MUKpPOMHpA, MAKPOMHpPA U MEramupa, pa3jinyaTh yCIOBHUS
(rpaHH1IBI, 00TACTH) MPUMEHHUMOCTH (PU3HMUECKHUX 3aKOHOB, TIOHUMATh
BceoOmmit xapakrep (pyHIaMEHTaIbHBIX 3aKOHOB M OIPaHUYCHHOCTh
UCIIOJIb30BAaHUsI YAaCTHBIX 3aKOHOB; AaHAJIM3HPOBATh (PUIUUCCKUE
MPOIECChl, HCIOJIB3ys  OCHOBHBIC  TIOJOXKEHUS, 3aKOHBI U

3aKOHOMCPHOCTH

CdopMUpOBaHHOCTE YMEHUSI pa3inyaTh YCIOBUS MPUMEHHUMOCTH

Mojiesiel PU3NIEeCKUX TeN U MPOIECCOB (SBICHUI)

CdopMupoBaHHOCTE YMEHHS peliaTh pacdyE€THBIE 3a7aud C SIBHO
3aJJaHHOW W HEsIBHO 3aJaHHON (PU3MUeCcKON MOJENbI0: HA OCHOBAaHUU
aHaJgM3a yYCJIOBHS BBIOWpATh (PU3WYECKHE MOJIETH, OTBEYAOIIHE
TpeOOBaHUSIM 3a/1auu, MIPUMEHSATD hopMyIIHI, 3aKOHBI,
3aKOHOMEPHOCTH W  MOCTYyJaThl  (PU3UYECKHX TEOpUidl  Mpu
UCIIONb30BAaHUU  MAaT€MaTHYEeCKMX METOJOB  pelIeHus  3ajad,
MPOBOJUTh  PAcuy€Thl HAa OCHOBAaHWW HWMEIOIIUXCSA  JTaHHBIX,
aHAJM3UPOBATh PE3YJbTAThl U KOPPEKTHUPOBATH METOMBI PEUICHUS C

Y4ETOM MOITYYEHHBIX PE3YJIBTATOB

Pemrate kauecTBeHHbIE 3a7a4M, TPEOYIOIINE IPUMEHEHUS 3HaHUHN U3
pa3HBIX pa3eioB IIKOJIBHOTO Kypca (U3MKH, a TaK)Ke MHTErpaluu
3HaHUW W3 JPYrUX TMPEIMETOB €CTECTBEHHOHAYYHOTO IMKJIA:
BBICTPAaWBaTh JIOTUYECKYIO LEMOYKY pPacCyXJACHUW C OMOpod Ha

HN3YUCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)H3PI‘-I€CKI/IG SIBJICHUA




Brnanenne ~ OCHOBHBIMHM ~ METOAAMM  HAy4YHOTO  IIO3HAHUA,
UCTIONb3YeMBbIMU B (PU3UKE: MPOBOAUTH NpPSMbIE M KOCBEHHBIC
u3MepeHus: (U3NYECKUX BEJIWYMH, BBIOMpAas ONTUMAJIBHBIA CIOCOO
WU3MEPEHMS U UCIOJb3Ys U3BECTHBIE METO/BI OLEHKU IOIPEIIHOCTEN
U3MEPEHUM, IPOBOAUTH HMCCIEAOBAHUE 3aBUCUMOCTEN (U3UYECKUX
BEJIMYMH C HCIOJb30BAHUEM TIPSAMBIX HM3MEpPEHHH, OOBICHATH
HOJyYEeHHBIE PEe3YyJIbTAThl, UCHIONb3YS (PU3UYECKHE TEOPUH, 3aKOHBI U
HIOHSATHS, U JIeNaTh BBIBOJIbI; COOIIOIATh MpaBuiia 0€3011acHOro Tpyia
IpU MPOBEICHUU HCCIEOBaHUM B paMKaxX y4eOHOro 3KCIepuMEeHTa
U y4eOHO-MCCIIeIOBATEeIbCKON JAEATENbHOCTH C HCIOJIb30BAaHUEM
IUPPOBBIX ~ M3MEPUTEIBHBIX  YCTPOWCTB U JIaOOPAaTOPHOTO

000py1oBaHUS

ChopMupoBaHHOCTh yMEHHMH  aHAIM3UPOBATh M OLEHUBATh
MOCJICICTBHSI  OBITOBOM W MPOW3BOJICTBEHHOW  JESATEIHHOCTH
YeJIOBEKa, CBS3aHHOM ¢ (U3MYECKUMHU TIPOIECCAMM, C TO3UIUH
DKOJIOTUYECKON O€30MacHOCTH; MPEICTaBICHU O pPaluOHAIEHOM
NPUPOJONONIB30BAHUM, a TakKe pa3yMHOM  HCMOJb30BAaHUHU
JOCTMKEHU HAyKW W TEXHOJIOTMWA Uil JAJIbHEHIIEro pa3BUTHS

4eJI0BEUECKOr0 O0IIECTBA

OBnaseHue pa3aUuHbIMM cHocobamu paboTel ¢  uHpopMaluen
(¢U3MUEeCKOro COAEp)KaHUS C  HCIIOJIB30BAaHHEM COBPEMEHHBIX
UH(POPMALIMOHHBIX TEXHOJIOTUH; pa3BUTHE YMEHHUI KPUTHUYECKOTO

aHaJIM3a U OIIEHKH JIOCTOBEPHOCTHU MOTydyaeMoil nH(opManuu

10

CdopMUpOBaHHOCTh YMEHUH MPUMEHITh OCHOBOMOJATaoIIUe
aCTPOHOMUYECKUE TOHSATHUS, TEOPUHU M 3aKOHbI Ui aHaIW3a U
00BsICHEHUST (PU3HUYECKUX TPOIECCOB, MPOUCXOAIINX Ha 3BE3/IaxX, B
3BE3JHBIX CHUCTEMAX, B MEXIAJIaKTUUYECKOM CpEAE; JBUIKECHHUS

HeOECHBIX TeJI, SBOJIIOLMY 3BE31 1 Beenennoi




INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D
11O PU3UKE

Kon Kox
pa3aena/t JJjieMe IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
eMbl HTa
1 MEXAHUWKA
1.1 KNHEMATHUKA
111 Mexanundeckoe JIBUKECHUE. OTHOCHUTENBHOCTD
o MeXaHu4ecKoro apuxeHus. Cucrema oTcuéra
MarepuanbHas TOUKa.
z TpaeKTOpHa
Eé& pamiyc-BekTop:
Flr)=(x(z) oz ) =(2)),
TpaeKTopIId,
IIepeMellleHLe: ’O/ =5
1.1.2 AF =F(ty)—F(t,) =Fy —7; = x
= (Ax, Av. A7),
MyTE.
CnoxeHIie r[epemememlﬁ:
N =N, +1,
CxopocTh MaTepUaIbHOU TOUKHU:
_ Ar g5 3 \
Uu=— :1}=(LJ1_.U1_.U:).
At [4 o ' ' '
Ax oo : 3
v=— =x,. aHaJOIM4HO v, =V, U.=Z,.
Af |y o
1.1.3
CnozeHlle CKOpPOCTeil: 0, =0, + 0, -
Brrunciienue nepeMeeHus u myTu MaTepruaibHON TOUKU
MIPU TPSIMOJIMHEWHOM JIBMXKEHUH BJIOJIb OCH X 1O TpaduKy
3aBUCHUMOCTH Vx(t)
3 __Ao 52 )
VeKOpeHHe MaTepHaNsHOI TOIKIL: d = —L =5/=(a,.a,.a_).
1.1.4 Al |y AR
Au. y ; :
a,=—=| =(y,)". aHanormHo a, =(v, ', a.=(v, ).
ar—0 3




PaBHOMEpHOE IPSIMOJIMHEWHOE JBUYKEHUE:

x(t) = xg + Uyt

1.1.5
vy (t) — vgy = const
PaBHOYyCKOpEHHOE NPSIMOJIMHEWHOE ABUKEHUE:
at’
x(t)=x,+u, 1 —.T
v(f)=vu, +at
1.1.6 a, = const
U,‘.:x - l"f‘c = ‘)nx ( '\?2 - “‘-1 )
U, + U,
TIpu ABIKEHNH B OIHOM HaNpaBIeHHH MyTh S= 1 2 ¢
2
CBoOoaHoe magieHne. Y CKOpeHrue CBOOOHOTO TTaICHHS.
v Jlla UO
Yo a
Q Xo \—
JIBr>keHue Tena, OpOIICHHOTO MO YIJIOM 0 K TOPU30HTY:
1.1.7 l x()=x,+v,t=x +Uyycosa-t
o . 2
l VO =y, 10,1+ e S =¥, +U,sina-f— £
L : 2 2
(u_‘_ )=y, =v,cosa
v ()=v,, + gt =u,sina— g
[g.=0
§ % i const
Kpuponuneiinoe aBuxenue. J[BmxeHne MmaTepuaibHON
TOYKH IO OKPYKHOCTH.
1.1.8

VYrioBas U IMHENHAs CKOPOCTh TOYKHU:
v =wR




V=wR

[Ipu paBHOMEPHOM JIBUKEHUH TOUKH 110 OKPYKHOCTH

a)zz?nz%(v

HCHTpOCTpCMI/ITCJILHOC YCKOPCHUC TOYKH:

2
v _.2
aHC_E_w R

. [lonHoe yckopeHune MaTepuaabHOU TOUKH

Teépnoe Teno. [loctynarenbHOE U BpallaTeIbHOE IBUKEHUE

1.1.9 }
TBEPAOrO TeIa
1.2 JUHAMUKA
121 NuepumaneHeie cucteMsl orcuéra. [lepBbiil 3akoH HeroToHA.
o [Ipunuun otHOCHTENBHOCTH [ anunes
Macca Tena. IlnoTHOCTSH BemecTsa:
_m
1.2.2 P=y
Cuina. IIpuHuun cyneprno3uiuyu CHI:
1.2.3 FpaBHO/:l,eVICTB =F{+F+..
Bropoii 3akon HeroTona: qyist MarepuanbHoil Touku B MICO
F 1 =maq
Ap = FAt
1.2.4
At nipu F = const
-—
F, £y
125 Tpertnii 3axkoH HpIOTOHA 151 MaTEpUAIIBHBIX TOYEK:

-

Fip =-Fn




3aKkoH BCCMUPHOI'0 TATOTCHUA: CHUIIbBI HNPUTANKCHUA MCKIAY

TOYEYHBIMH MacCaMH PaBHBI
F=gmn

R2

1.2.6 Cuma Tsokectu. LleHTp TsbkecTH Tena. 3aBUCHMOCTH CHIIBI
TSKECTHU OT BBICOTHI h HaJ] TOBEPXHOCTHIO IJIAHETHI PaHyCOM
RO:
mg = GMm
(Ro +h)?
Cuna ynpyroctu. 3akoH ['yka:
1.2.7 Fy=-kx
Cuna tpenusi. Cyxoe TpeHHe.
Cuna TpeHUs CKOJIbKCHMS:
Fip =uN
1.2.8
Cuna TpeHus MoKos:
Frp < uN
Koadduument tpenus
JlaBiienue:
iy
1.2.9 P=
1.3 CTATHUKA
!
F
131 MOMEHT cuJIbl OTHOCUTEIBHO OCH BPALCHUS:

-

IM| = Fl, rae | — nievo cuner F

OTHOCHUTCJIIBHO ocCH, npoxozmmeﬁ uepe3
NEPNCHAUKYIISIPHO PUCYHKY

TOYKY

O




lenTp macc Tena. LleHTp Macc cUCTEMbI MAaTEpPHATBHBIX

TOYCK:

— —

_myry+mpry + ...

H-M. mq+mo+ ...
1.3.2
B onHOpoaHOM TOJIE TSIRECTH
(g = const)
LIEHTP Macc TeJia COBIAIAET C €r0 IEHTPOM TSIKECTH
Ycnosus paBHoBecus TBEpaoro tena B MCO:
{Mr._ +M,+...=0
1.33 T
LB 4B 42020
1.3.4 3axoH [lackans
JlaBnenue B KuAKOCTH, mokosimeiics B UCO:
1.3.5 p=po+pgh
3akoH Apxumena:
FApx = —Pgyirecn
1.3.6 |-
€CJIM TeJIO U )KUIKOCTh nokositca B ICO, To
Fapx = P8V uirecn
VYcnoBue miaBaHus TeN
1.4 3AKOHbBI COXPAHEHUA B MEXAHUKE
NMnynsc MaTepraibHOU TOUKU:
1.4.1 p=me
NmMnynbsc cuctemsl Tei:
142 P=p1itpat..
143 3aK0H U3MEHEHUS U COXpPaHEHUS UMITYJIhCa:

B ICO




- —

Ap = A(p1 +p2 + ...) = Figuewn At + Fogueum At + -

B UCO , ecniu

Ap=Alp1+pr+..)=0

PlBHeLLIH + FZBHeLLIH +..=0

PeakxtuBHOE JABHMOKCHUC

—

AF 3
144 :
PaboTa cwitbl Ha MaIOM TIepeMeITeHUN:
A= |1*;| |;‘li7| -cos u=F, - Ax
a F
)
MonIHOCTb CHUJIBI:
€CIIU 32 BpeMsi
At
1.4.5
At
paboTa CHUJIbI U3MEHSETCS Ha , TO MOITHOCTH CHUJIBI
AA
=— =F-v-cosa
At Ar—l
Kunerndeckast 3Heprusi MaTepHalIbHON TOUKH:
1.4.6 mo® _ p*

B ====o

3aK0H M3MEHCHUS KHHETUYCCKOU SHEPTHUU CUCTCMbI




matepuaiabHbix Touek: B UCO AEkun = A1 + A2 + ...

1.4.7

IloTennmanbHast OHCPIusi:

JJIA IIOTCHIIMAJIbHBIX CUJI

A12 = E1n0TeHu - EZI‘IOTeHLl - AEI‘IOTeHLl

[ToreHnmmanbHas 3HEprusi MaTepUuaIbHOW TOYKH B

OIHOPOJHOM II0JIC TSAXKCCTU:

EI‘IOTeHLI, =mgh

[TorennmanbHast SHEPTUs yNpyro AeHOpMUPOBAHHOTO Teja:

kx?
EFIOTeHLl = 7

1.4.8

3aK0H U3MEHEHHS U COXpPAaHCHUA MEXaHHUYECKOM OHCpPTHUU:

Euex = By + EIIOTE!H].I-

B IIC‘O AEMEK = ABCEK HETIOTCHII. CHII»

B HICO AE,ex = 0, eCH Agcex menorenn cu1 = 0

1.5

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

1.5.1

FapMOHI/I‘IeCKI/IC KoJIeOaHMs MaTepHaHBHOﬁ TOYKH.

Awmmuntyna u ¢aza konebanuii. Kunemarnyeckoe onucanue:

x(f) = Asin( ot +0,).

v.()=x.

a(H=(uv, ), =—'x(f) =a +0'x=0,
rac X - CMCIICHUC U3 paBHOBCCHUS.

III/IHaMI/I‘IeCKOC OIMHNCAaHHUC:

ma, =—kx,

. OTO 3HAYHT, YTO

F, =—kx.

DHepreTunyeckoe OIHCaHUE (3axoH

MEXaHUYECKON IHEPTUN):

COXpPaHEHHUSA




CBi3b AMIIJIUTY JAbI KoJIeOaHMH CMCIICHUA MaTepHaHBHOﬁ

TOYKH C aMIUIATY1aMHU KOJIeOaHU €€ CKOPOCTH U yCKOPEHUSI:

U =0, a_ =04

1.5.2

Ilepuon u yactoTa KoseOaHHIA:
2n 1
T —_—— e —
® v
[lepuon ManbiX CBOOOJHBIX KOJ€OaHUN MaTEMaTHYECKOTO

MasiTHHKa:

1.5.3

Brinyxnennsie koneOanus. Pezonanc. Pesonancuas kpusast

1.5.4

Ilonepeunsle ¥ IPOJOJIBHBIE  BOJIHBIL. Ckopoctb

pacnpocTpaHeHHs U JIIMHA BOJIHBI:

A=oT =Y
v

Wntepdepennys u audpaxiyst BOJIH

1.5.5

3Byk. CKOpOCTBH 3ByKa

MOJIEKYJISIPHAS ®U3NKA. TEPMOAMHAMUKA

2.1

MOJIEKYJISIPHASI PU3NKA

2.1.1

Mogenu cTpoeHus Ta30B, KUIAKOCTEH U TBEPABIX Teiu. [lycTh
TepMoAMHaAMuYeckass cucrema (Teno) coctour wu3 N

OJIMHAKOBBIX MOJIEKYJI. Torja KOJMM4ecTBO BEIIeCTBa

N m

0O=—7=—
NA u




—9uciio ABOrajipo, m — Macca CUCTEMBI (Tena), U
— MOJISIpHAsi Macca BeIlecTBa

2.1.2 TennoBoe IBUKEHHE aTOMOB U MOJIEKYJI BELIECTBA
2.1.3 B3anMoelicTBUEe YacTHI] BEIIECTBA
2.1.4 Huddysus. BpoyHoBckoe nBrKeHne
2.1.5 Monpens uneansaoro raza B MKT
CBsi3p MKy AAaBJIEHUEM U CPEIHEN KUHETUYECKOM SHEeprueit
MOCTYMATEIbHOIO TEIJIOBOTO JIBUKEHUS MOJIEKYJI
uaeanbHOro ra3a (ocHoBHoe ypaBHeHne MKT):
p= lmJuF zn i:( wis 2n £
e = e e
3 3 X2 4 3
2.1.6
rae m0 — macca OJHOM MOJIEKYJIbI,
n = N
%
- KOHIIEHTPAIUS MOJICKYJI
2.1.7 AoGcomotHas Temnepatypa: T =t +273K
CBs3p Temmeparypsl raza €O CpeIHEd KHUHETUYECKON
SHEPTrUeM MOCTYyNaTeIbHOTO TEIUIOBOIO JIBIXKCHHS €ro
2.1.8 MOJIEKYJI:
(o2 2
— (mp 3
mocr = =—kT
I 2
2.1.9 VYpauenue p = nkT

2.1.10

MOI[CJIB HACAJIbHOTO ra3a B TCPpMOJUHAMUKC!




(Vpaprerme Menrerneera — Kiareifpora
| BEIpeUKEeHHe U1 BHYTPeHHEH SHEPIHH
VpapneHne MeHueneepa — KuaneiipoHa (IIpHMeH]
3aMICcH):
m pRT

pV="RT =vRT =NkT, p=2""
t t

BeIpakeHIle JUI1 BHYTPeHHell 3Hepriil 0IHOAaTOMHOT
raza (IprMeHIMBIe (QOPMBI 3aITICH):

U=2vRT =3 NkT =32 RT =ve T =3 p¥
2 2 2 2

2.1.11

3aKkoH I[aJII)TOHa AJIg JaBJICHHUA CMCCHU Pa3pCiKCHHBIX I'a30B:

p=p1tp2+..

2.1.12

W3omporieccsl B pa3peKEHHOM Ta3e C MOCTOSHHBIM YHCIIOM
MoJiekyJ1 N (C TOCTOSSHHBIM KOJTUYECTBOM BEIIECTBA V):
nzorepma (T = const): pV = const

nuzoxopa (V = const):

L = t
T} = cons

u3obapa (p = const):

K = const
T

I'padmaeckoe npencrapienue n3onporeccoB Ha pV-, pT- u
VT- nnarpammax.
OO0ObeIMHEHHBIN Ta30BbIH 3aKOH:

pV

— = const
T

JJI1 IIOCTOSAHHOI'O KOJIMYCCTBA BCIIICCTBA V.

2.1.13

HaCLIH_IeHHBIC N HCHACBLIIICHHBLIC IIApPBbI. KauectBennas

3aBUCUMOCTD IINIOTHOCTU W OABJICHUS HACBIMICHHOTO IIapa OT




TEMIIEpaTypbl, UX HE3aBUCUMOCTh OT 00bEMa HACBHILIEHHOI'O

napa

BnaxnocTh BO3yXa.

OTHOCUTENIbHAS BIAXKHOCTD:

2.1.14 pnapa(T) _ Pnapa(D
Pracbiwnapa (T) - Pracbiwnapa (T)
o1 N3meHeHune arperaTHbIX COCTOSIHUM BELIECTBA: UCIIAPEHUE U
115 KOH/JICHCAIUS, KUTICHUE KUJIKOCTH
5116 N3MeHenue arperaTHbIX COCTOSIHUM BEIIECTBA: TUIABJICHUE U
o KpUCTAJUIN3aLUs
2.1.17 [IpeobpazoBanue sHepruu B (Ha30BBIX MEPEXoaax
2.2 TEPMOJIMHAMUKA
2.2.1 TermioBoe paBHOBECHE U TEMIIEpaTypa
222 BnyTtpeHnHss sHeprus
Temmonepenaya kak criocod U3MEHEHUsI BHYTPECHHEH YHEPTHH
2.2.3 0e3 coBepiieHuss paboThl. KOHBEKIUS, TETUIOMPOBOIHOCTD,
U3IIy4eHUE
KonnuecTBo TENMIOTHI.
VY nenbHas TEIIOEMKOCThH BEIIECTBA C:
224 0O = cmAT
VY nenpHas Temnora napoodpazosanus L: Q = Lm.
2.2.5 VY nenpHas TeruioTa maBiaeHus A: O = Am.
VY nenbHas TemoTa cropaHus Tomusa q: O = gm
DnemMeHTapHas paboTa B TEpPMOJAMHAMUKE:
A =pAV
2.2.6
Brruucnenne pabotel mo rpaduky mporecca Ha pV-
quarpaMme
[IepBrIii 3aKOH TEPMOAMHAMUKU:
Qu=AlUp+Ap=(Uz-Uy) + A
227 Anna6ara:

Qu=0=Ap=U;-Uy) =AUy,




228

Bropoii 3akon Tepmonunamuku. HeoOpatumeble nporecchbl

229

[Tpunimne! aeiictBus TermnoBbix mamuH. KIT/:

A o

...au;mar ‘=HETF-_IQEGH|:1_|QXGH|

] —— —
o Our Ou

2.2.10

Makcumansnoe 3HadeHue KIIT. I[{ukn Kapho:

r._-T_
Max 1 = Ny, = e ) —T’“’“

Y i T

2.2.11

YpaBHEHHE TEIIOBOTO OanaHca:

Q1+Q2+Q3+...:O

SJIEKTPOAMHAMUKA

3.1

SJIEKTPUYECKOE I1OJIE

3.1.1

DnekTpu3aius Tel U e€ MPOoSIBICHUS. DIIEKTPUUECKUI 3apsl.
JBa Buaa 3apsiga. DJIEMEHTApHBIM SJIEKTPUUYECKUN 3apsi.

3aKkoH COXPAaHCHUS BJICKTPUUICCKOTO 3apsaia

B3aumopericteue 3apsoB. Toueunsle 3apsaabl. 3aKOH
Kynona:
B OZJHOPOJHOM BEILECTBE C IUIIECKTPUUECKOMN

IPOHHUILIAEMOCTBIO &

e

o] 1 _|‘5'1|'

g’  4mes, 1

F=k 7

OnexTpuueckoe mnone. Ero nelcTBue Ha 3IIEKTPUYECKHE

3apsiIbl

Hanpsk€HHOCTD 37€KTpUYECKOT0 MOJS:

E= F

I npo6Hbilii

[Tone Toueunoro 3apsnaa:




OAHOPOAHOC ITOJIC:

—

E = const.

KapTuns! nMHMIA HaIPSHKEHHOCTH ATUX TOJIEN

IToTeHuanbHOCTD QJICKTPOCTATUYCCKOI'O ITOJIA.

Pa3HOCTB IIOTCHIMAJIOB U HaprI)KeHI/Ie:
Aqp =q(P1—P2) =—gAp =qU.

IloTreHunanbHas BHeprus 3apszga B IJIEKTPOCTATHUECKOM

I10JIC:
W=q¢
A=—AW

IToTenmman SJICKTPOCTATUYCCKOI'O I10JIA:
¢=2
q

CBi3p HaHpH)KéHHOCTI/I IIOJIA U pa3HOCTU IMOTCHIHUAJIOB JJIA

OJTHOPOAHOTO 3MeKTpocTaTudeckoro moyst: U = Ed

[TpyHIMI Cynepro3UIUH 2TEKTPUUECKUX MOJIEH:

- - -

E=E{+E,+.,0=Pp1+¢Pa+..

HpOBOI[HI/IKI/I B SJICKTPOCTATHUYCCKOM I10JIC.

VYcnoBue paBHOBeCHS 3apsAA0B: BHYTPU IIPOBOJHHKA
Et=0

, BHYTPH ¥ Ha IIOBEPXHOCTH MPOBOJHUKA (¢ = const

Z[I/ISJ'ICKTpI/IKI/I B QJICKTPOCTATUICCKOM IIoJIc.

JysnexkTpuyeckasi MPOHULIAEMOCTh BEILIECTBA €

Konpnencarop. DineKTpoEMKOCTh KOHICHCATOPA:




DeKTpOEMKOCTh TIOCKOTO KOHICHCATOpA!

eegS

C= €C0

3.1.10

Hapanneanoe COCANMHCHHUEC KOHACHCATOPOB:
q = ql + q2 + ...,Ul = u2 = ...,Cnapann - Cl + CZ + .oe

ITocnenoBaTenbHOE COETUHEHUE KOHACHCATOPOB:

U=U+Uppr=q2= 0, m——=7+—=—+..

3.1.11

OHeprus 3aps>KEHHOr0 KOH/IEHcaTopa:

_ad_cu?_ g

W =
c 2 2 2C

3.2

3AKOHBLI ITOCTOAHHOI'O TOKA

3.2.1

Cuia Toka:

Fuird

At Ar—(0

IlocTostaHEII TOK: I = const

Jns mocrosiHHOTO TOKa q = It

3.2.2

VYcnoBus CylecTBOBaHMS 3JIEKTPUUECKOT0 TOKaA.
Hanpsioxenue U u 3/IC E

3.23

3akoH OMa Jj1sl y4acTKa Lenu:

_u
=%

3.24

DIIEKTPUYECKOE CONIPOTHUBJICHHUE. 3aBHUCUMOCTh
COMMPOTUBJICHHUA OAHOPOAHOI'O NMPOBOJAHWKA OT €0 HJIWHBI U

CCUCHUS. y,I[CJ'IBHOC COIIPOTUBJICHHUE BEIICCTBA.

l
R:p§

3.2.5

Hcrounuku Toka. /C ucTouyHmKa TOKa:




E= ACTOpOHHVIXCI/Iﬂ
q

BHyTpeHHee conpOoTUBIIEHNE HCTOYHUKA TOKA

3.2.6

3akon Oma a7si MOMTHOM (3aMKHYTOM) 3IIEKTPUYECKON IeMNu:

E=1IR +Ir, otkyzna

3.2.7

Hapanneanoe COCINHCHUEC ITPOBOJHUKOB!

I[I=11+12+..,U0l=02=.,,

1 :l+i+
Rnapann Rl RZ

HOCHGI[OBaTe.HBHOC COCAUHCHHC MPOBOJHUKOB!
U=U1+02+.,11=12=_,
RHOCH = Rl + R2 + ...

3.2.8

Pab6ota snekrpuueckoro Toka: A = [Ut.
3akoH Jlxxoynsa — Jlenua:
Q =I?Rt

Ha pesucrope

u2
RQ:A:P&:HH:E¢

3.2.9

MOIIHOCTB 3IEKTPUUECKOrO TOKA:
Ad

P=— =1IU
At Ar—)

TemmoBas MOIIHOCTB, BBIACIAECMAsd Ha pE3UCTOPE:




-

U

P=I’'R=—=]JU
R
MoniHocTh HCTOYHUKA TOKA:
:ZL*ICT o
At

CBoOOmHBIE  HOCHTENH  DJIEKTPUYECKHX  3apsSaoB B

IMPpOBOAHHKAX. MexaHnu3MBbI MMPOBOANMOCTH TBép,I[BIX

3210 METAJUIOB, PAaCTBOPOB M pACIUIABOB AJIEKTPOJIMTOB, Ta30B.
[TonynpoBoanuku. ITonynpoBOJHUKOBBIN N0
3.3 MATHUTHOE I10JIE
Mexanudeckoe B3auMOJECUCTBHE MAarduToB. Mar"HuTHoe
nose.  Bexrop  MarHuTHOM — MHAyKumu.  I[IpuHnun
CYTIEPIIO3UIIMN MAarHUTHBIX TTOJIEH:
B=B;+B,+..
3.3.1
JluHum uWHAYKIMUW MarHuTHOro mnojsa. KapTuHa nuHMi
WHIYKIAU MarHUTHOTO T0JIst II0JIOCOBOTO u
MMOJAKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB
OnbiT Opcrena. MarHUTHOE TMOJIE TPOBOJAHUKA C TOKOM.
330 Kaptuna nuHuN WHAYKOUUW MarHUTHOTO TMOJS JJIMHHOTO
o NpSAMOr0  MPOBOJHUKA M  3aMKHYTOIO  KOJIBIIEBOTO
MIPOBOJIHUKA, KATYIIKU C TOKOM
Cuna AMmepa, e€ HalpaBJIeHUE U BEJIMUMHA:
F 4 =IBlsina
3.3.3 |, raoe o — yrojJ MexXay HalpaBJICHUEM IPOBOJIHUKA U BEKTOPOM
B
Cuina JlopeHna, e€ HanpaBJIECHUE U BEIUYMHA:
Frop =1 q | vBsina
3.3.4 | rae o — yroy Mexay BEKTOpaMu

. I[BI/DKGHI/IC 3apH)K€HHOﬁ JaCTullbl B OAHOPOJHOM MAarHuTHOM

I10JIC




34

DJIEKTPOMATHUTHASA UHYKIUA

[ToTok BEKTOpa MarHUTHOM MHIYKIIUU:
® =B, S = BScosa

34.1 — .
n B
4
G2
342 SBnenue anekTpomarHuTHOW MHAYKIMK. D/]C nHAYKIMK
3aKoH 31eKTpoMaruuTHoi nHaykuuu dapanes:
AD
343 E=——— =@’
Ar Af )
Ly
N
/.
/ e
O/IC uHAYKIHMH B IPSIMOM MPOBOJIHHUKE JUTMHOM |,
JBUKYLIEMCS CO CKOPOCTBIO U
(v L1
344
B OJIHOPOJAHOM MarHUTHOM 1oue B:
| E; |= Blucosa
|
, TJIe 0. — yToJI MeX a1y BeKTopoM B u Hopmaibio n
K IIJIOCKOCTH, B KOTOPOH JIeXkKaT BEKTOPBI [Uv
;econ | LB
3.4.5 [TpaBuno Jlenna
3.4.6 NHIyKTUBHOCTB:




~le

, mmn © = LI
Camounnaykuus. 3/1C caMOMHIYKIIUU:

wl

AT
E,:—L——L =-LI
Atly o

3.4.7

3Hepr1/151 MAaruuMTHOTIO ITOJIA KaTyIIKU C TOKOM:

W
L=7

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHMA 11 BOJIHbI

3.5.1

Konebatenpubiii koHTYp. CBOOOAHBIC DJIEKTPOMArHUTHBIC

KoseOaHus B UI€aTbHOM KOJeOaTeTbHOM KOHTYpE:

(4(1) =Gruasint+y)
[1(7)=q, = g, cos ot +¢, ) =I__ cos( ot +q,)

®opmyna Tomcona:

T =2myLC

, OTKyJ1a
27

w = =

T

RS
(@)

CBs3b AMIUIMTY Bl 3apsiia KOHACHCATOpa C aMHHHTy,HOﬁ CHIJIBI
TOKa IIpu CBO60,Z[HBIX OJICKTPOMArHuTHBIX KOoJIEOAaHUSIX B

nacaJlbHOM KoJebaTeIbHOM KOHTYpC:

I

max

qma.x =
)]




3aKOH COXpaHEHHWs SHEPTUHM B HJICATHLHOM KOJIeOaTeTbHOM

KOHTYDE:
3.5.2
353 BriHyX1€HHBIC 27IEKTpOMAarHUTHBIE KoeOanus. Pe3onanc
[lepemennslii Tok. [Ipon3BoacTBo, nepeaaya u norpediieHue
AJIEKTPUUECKON IHEPIUU
354 . . . .
CEl: ELE GEE ) i
— = mE — =X = const.
2 2 2 2
CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH. B3anmHas opueHTamus
BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE B BaKyyMe:
3.5.5 - -
E1Blc
156 [Txamna AIEKTPOMATrHUTHBIX BOJIH. [Ipumenenue
AJIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
161 [IpssMonMHENHOE pacIpOCTPAaHEHHE CBETAa B OAHOPOJHOMU
cpene. Toueunblii ncTouHUK. JIyd cBeTa
3aKOHBI OTPAXKEHUSI CBETA.
a=p
3.6.2
alp
T7Z7TP 77T
3.6.3 [TocTpoenue n3o0pakeHU# B TUIOCKOM 3€pKaje
3aKOHbI IPEJTOMJIICHUS CBETA.
[Ipenomnenue cBera:
nysina = nypsingf.
3.6.4

AOGCOIIOTHBIN NTOKa3aTeNb MPETOMICHHUS:

_C
Nage =2

OTHOCHTENBbHBIN MOKa3aTeNb MPETOMIICHUS:




hy _01
Hotn =—==—
OTH " Uy

X0/ 1ydent B Ipu3Me.
\"1 = \'2 . ”1;".1 = ”:}. 2
CooTHolIeHHEe YacTOT M COOTHOIICHWE JJIMH BOJH TMPH

nepexoac MOHOXPOMATHYCCKOro CBETAa UYCpPEC3 TI'paHUIY

paszzesna ABYX ONTUYECKUX CPEJ:

n,<n; n,
n
Oy
3.6.5 [TonmHoe BHYTpEeHHEE OTpaKEHHUE.
[IpenenbHbIM yron NOJHOTO BHYTPEHHETO OTPaKEHHSL:
. 1 n
Sinanp = =2
Moty M1
Cobuparonie ¥ paccewBarolve JIUH3bI. TOHKas JIMH3A.
doKycHOE pacCTOSHUE M ONTHUYECKAs CHJIa TOHKOM JIMH3HI:
1
3.6.6 D==
F
dopmyiia TOHKOH JTMH3bI:
1,11
d f F
3.6.7

VBenuuenue, JjaBaeMoe JIMH30M:

_h_If]
r_H_ d




F\ h
f

e

B ciyuae paccenBaroniei JMH3bI:

3.6.8

D0 = F ==0,

1
D
h_1f]

M=—=—"-1
H 4
Xox nyda, IpOIIEIIEro JIUH3Y O/ IPOU3BOJIBHBIM YIJIOM K
e€ rnaBHOM onTuueckod ocu. IloctpoeHue wn300paxkeHUI
TOYKU U OTpe3Ka MpPsSIMOIl B COOMpAIOIIMX M PACCEUBAIOLINX

JIMH3aX U UX CHUCTEMax

3.6.9

dotoanmapat Kak ontu4eckuii mpuoop. ['ma3 kak onTuyeckas

CHUCTCMa

3.6.

WNutepdepenniusa cBera. KorepeHTHbIE HCTOYHHUKHU. Y CIIOBUS
HaOIIOACHUS MaKCUMyMOB u MUHHMYMOB B
UHTEp(PEpPEeHIIMOHHON  KapTMHE OT JBYX CHH(]Aa3HBIX

KOTCPCHTHBIX UCTOYHUKOB:

"

N
MAaKCIIMYMBI — A=2m—, m=0,£1,£2,+3, .,

i

; v
MITHIIMYMBI — A=(2m +1_]:, m=0¥1+2.313. .

3.6.11

Hudpakmus cseta. udpaxkiuoHHas pemeéTka. YclioBue
HAOJIIOZCHUST TJIABHBIX MAaKCHMyMOB HpU HOPMaJbHOM
MaJeHU MOHOXPOMAaTHYECKOTO CBETA C JIMHOW BOJIHBI A Ha

pemeéTky ¢ mepuoaom d:

dsing,, =mA,m =0,+/-1,+/-2,+/-3,...




3.6.12

Jucniepcus ceera

KBAHTOBAA ®U3UKA

4.1

KOPITYCKYJISIPHO-BOJIHOBOU Y AJIM3M

4.1.1

I'unore3a M. Ilnanka o kBantax. @opmyina Ilnanka: E = hv

®dotonbl. JHeprus GoToHa:

E:hv:%:pc

Nmnynbe ¢poToHa:

®oroadpdexr.  Omwbitet  A.I.  Cronerosa.

dororddekra

3aKOHEI

VYpasaenune DitamTeitHa st porodrddexra:

E porona = ABbIXOAA + Eppmiax,s

rae,

he
Egorona = ho = 1’

hc
ABblxo,qa = hUKp = /\_
Kp

2
Mo~ ax

Evrmax = > =elUjan

JlaBiieHue cBera.

I[aBJ'IeHI/Ie CBCTAa Ha IMOJHOCTBIO OTPAXKAIOIIYIO ITOBECPXHOCTDb

1 Ha IMOJIHOCTBIO IMOIJIOMAr0Iyr0 MOBEPXHOCTh

4.2

OU3NKA ATOMA




4.2.1

[Inanerapnas monens aroma

[Tocrynarer Bopa. M3nyuenune u mormomenue (poTOHOB mpu

nepexojie aToMa ¢ OJTHOTO YPOBHS SHEPIUU Ha JPYTOi:

he
422 hvmrr i = |Err _Em|
“mm
JInHenyaTple CIEKTPHI.
CriexTp ypoBHEH 2HEPTrUU aToOMa BOJIOPOIA:
4.2.3 13 6
—13,63B
E.=——s—, n=1,23, _
n-
4.3 OU3NUKA ATOMHOI'O SA1PA
431 Hyxnonnas mozens sinpa I'eiizenOepra — VMBanenko. 3apsn
o sapa. MaccoBoe uncio sapa. M3otonsl
PannoakTuBHOCTSE.
Anbda-pacnan:
X35 Vit He
bera-pacnan.
DOneKTpOHHBIN B-pacman:
4.3.2 " " N _
zXzgY + je+v,
[TosutponHsIii B-pacman:
AXSAY+ Je+v,
lNamma-u3nydenue
3aKoH paIMOAKTHUBHOTO pacmaja:
-t
N(t) =Ngp=2T
433
[TycTs m — Macca paaAroOaKTUBHOTO BeliecTBa. Torma
—t
m(t) =mg»2T
434 SAnepurie peakiuu. JleneHue u CUHTE3 sIEP
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