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MNOACHUTEJBHASA 3AIINCKA

MOSICHUTEJIbHAS 3AIIMCKA
PaGouas nmporpamma o usmke (yriyOneHHbIH ypoBEeHb) Ha YPOBEHb CPETHETO
obmero oopaszoBanus 11 ooydaromuxcs 10-11-x kmaccoB MAOY COIII Ne 47
pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMHU:

o ®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-D3 «O6 obpa3oBaHuu B
Poccniickon @enepannn»;

« npukaza MunnpocgernieHnus ot oT 23.11.22 r. Ne 1014 «O06 yTBepx1eHUH
(benepabHOTO roCyJapCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa
cpeaHero o01ero 0opa3oBaHuUs;

« npukaza Munnpocenienus ot 18.05.2023 Ne 371 «O0 yTBep)aeHUU
benepanbHOi 00pa30BaATENBLHON MPOrPAMMBI CPEHETO OOIIETO
o0pa3oBaHUs;

» mnpukaza Munnpocemenus ot 22.03.2021 Ne 115 «O0 yTBep:xkaeHun
[Topsiaka opraHu3anuy U OCYIIECTBICHUS 00pa30BaTEIbHON
AESITEIbHOCTH 10 OCHOBHBIM 00I1e00pa30BaTeIbHBIM IPOrpaMMaM —
o0Opa3oBaTeNbHBIM MIPOrpaMMaM HauaIbHOTO OOIIET0, OCHOBHOTO 00OIIEro
U CpeJlHero 0011ero 00pa3oBaHus»;

o CII2.4.3648-20 «CanuTapHO-3MUACMHUOJIOTUYECKUE TPEOOBAHUS K
OpraHu3alMsIM BOCIUTAHUS U O0yUEHHUs, OT/AbIXA U 03I0POBJICHUS JIeTEN U
MOJIOACKI, YTBEPKIECHHBIX TOCTAHOBJICHUEM IJIaBHOT'O CAHUTAPHOTO
Bpaua ot 28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «I'uruenndeckue HOPMaTUBBI U TPEOOBAHUS K
o0ecrnevyeHno 0€30MacHOCTH U (WiH) Oe3BPeTHOCTH ISl YeIOBEKa
(haKTOpPOB Cpeibl OOUTAHUS», YTBEPKIACHHBIX TTIOCTAHOBIICHUEM TJIABHOTO
canutapHoro Bpada ot 28.01.2021 Ne 2;

e y4eOHOTO ITaHa OCHOBHOTO 00IIIero 00pa3oBaHus, YTBEPKICHHOTO
npukazom aupekropa MAOY COII Ne 47 or _30.08 Ne 1 «O06
YTBEP>KICHUH OCHOBHOM 00pa30BaTeNbHOM MPOTrpaMMbl CPETHETO OOIIIETO
00pa3oBaHUs;

benepanbHOl paboyeil mporpaMmMbl o yueOHOMy nipenmMety «Duszukay.

ITporpaMMa 10 Qu3uMke Ha YpOBHE CpeaHEro oOmero o0pa3oBaHUsA
pa3zpaboTaHa Ha OCHOBE IIOJIO)KEHUH M TpPeOOBAHMUH K pe3ysbTaTaM OCBOECHMS
OCHOBHOI 00pa3oBaTenbHON mporpammsbl, npeacraBieHHbix B ®I'OC COO, a
TaKkke ¢ yu€ToMm QeaepanbHOi paboueit mporpammbsl Bocnutanus u Konnenmun
npenoAaBaHus yueOHoro npeaMera « @u3nka» B 00pa30BaTENIbHBIX OpraHU3ALMIX
Poccuiickoit ~ ®enepanuy,  peaqu3ylOIMX  OCHOBHbIE  00pa3oBaTelIbHbBIC
IIPOrPaMMBl.

[Tporpamma no usuke onpenenser 0os13aTeNbHOE MPEIMETHOE COAEPKaHUE,
YCTaHABIMBAET PEKOMEHIYEMYIO NOCIIEOBATENBHOCTh U3YUYECHHSI TEM U Pa3/EsioB



y4eOHOro mpeaMera ¢ y4ETOM MEXIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3EH,
JOTUKM y4eOHOTO Tpolecca, BO3PACTHBIX OCOOCHHOCTEW  0Oydaromuxcs.
[IporpamMma mo ¢u3uke Aa€T MpeACTaBICHHE O LENAX, COACPNKAHUH, OOIIen
CTpaTeruu OOYYEeHMS, BOCHHMTAHUS U DPAa3BUTHA OOYYAIOIIUXCA CPEICTBAMU
yuebHoro npeaMera « Pusnka» Ha yriyO0lIEHHOM ypOBHE.

Nzydyenne kypca ¢U3MKH yriayOJEHHOTO YpPOBHS TMO3BOJISIET pEalIn30BaTh
3aa4 MPo(EeCCHOHATBHON OPUEHTAIlMH, HAMPABIECHO HA CO3JIaHUE YCIOBHUM s
NPOSIBJIICHUS! CBOMX MHTEJUIEKTYaJbHBIX M TBOPYECKUX CHOCOOHOCTEH Ka)IbIM
o0yy4arommMcsi, KOTOpble HEOOXOIUMBI JJisi TMPOJODKEHUS O0pa3oBaHMs B
opraHuzanusx MnpodeccuoHaIbHOTO O00pa3oBaHUS IO PA3IUYHBIM  (U3UKO-
TEXHUYECKUM U MHKEHEPHBIM CHEIHATIbHOCTSIM.

B nmnporpamme mno ¢Qusmke omnpenensroTrcs IUIAHUPYEMBIE PE3yJbTaThl
OCBOEHHMSI Kypca (PM3UKH Ha YPOBHE CPEeTHEro 00IIero oopa3oBaHus: TUYHOCTHBIE,
MeTanpeIMeTHble, MpeaAMeTHble (Ha  yriyOnéHHom  ypoBue).  HayuHo-
METOJOJIOTUYECKOM OCHOBOW [Isl pa3pabOTKu TpeOOBaHUW K JIMYHOCTHBIM,
METamnpeMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOydYarolIuXCsl, OCBOMBIIMX
nporpaMMy 1o (u3MKe Ha YpOBHE cCpenHero obmero oOpa3oBaHHs Ha
yri1yOJIEHHOM YPOBHE, SIBJISIETCS] CHCTEMHO-/1€ATEIbHOCTHBINA TOIXOI.

[Iporpamma o (pu3MKe BKIIOYALT:

IUIAHUPYEMbIE Pe3yJbTaThl OCBOEHUS Kypca (U3HKKM Ha YIIIyOJIEHHOM
YPOBHE, B TOM YHKCJI€ MPEAMETHBIE PE3YIbTaThI 110 T01aM 00Yy4EHHUS;

coaepxanue yuebHnoro npeamera «dusnka» 1o rogam o0yUueHHS.

[Iporpamma mo ¢u3uke HMeEeT NPUMEPHBIA XapakTep M MOXKET OBITh
UCTOJIb30BaHA YYUTEISIMU (DU3HKH ISl COCTABJICHUS! CBOMX PabOUYUX MPOTrpamM.

[TporpamMma no ¢u3rke HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUUTENECH U
NPEIOCTaBIIET BO3MOXKHOCTH ISl peaju3aldl Pa3IUYHbIX METOJUYECKHUX
NOJIXO/M0B K MpEenojaBaHUi0 (HU3UKKM Ha YriayONEHHOM YpOBHE IpPH YCIOBHH
COXpaHeHHsI 003aTeIbHON YaCTH COJIep>KaHMs Kypca.

duszuka Kak Hayka O HauOojee OOIIMX 3aKOHAX MPHUPOIBI, BBHICTyMas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHu# 00 okpyxatomeMm mupe. LLlIkonpHbIi Kype GU3HKN — ccTeMOOOpa3yOIInii
JUIS €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIBKY (PH3UUECKUE 3aKOHBI
JeXaT B OCHOBE IPOLIECCOB M SIBJICHUH, H3y4aeMbIX XHMHUEH, OHOIOTHeH,
busndeckoir reorpadueir u actpoHommeit. lcmonp3oBaHWE W aKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUW OMPENeNWIO XapakTep W OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTUH B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCa, TOJIy4eHHUs] HOBBIX MaTepUalIoB C 3aJaHHBIMU CBoiicTBamu. M3yueHue
¢U3UKM BHOCUT OCHOBHOM BKJIaJ B (OPMHUPOBAHHE €CTECTBEHHO-HAYYHON



KapTHUHBI MUpa oOydaromierocs, B (popMupoBaHHE YMEHUN MPUMEHSATh HAyYHBIN
METO/]] IO3HAHUS TP BBITIOJIHEHUU UMH Y4EOHBIX UCCIIETOBAHHIA.

B ocHOBY kypca ¢pu3nku Ha YpOBHE CPETHETO 00IIeTo 00pa30BaHUs MOJI0KEH
pAI UaeH, KOTOpble MOKHO PACCMATPUBATh KaK MPHUHIIMIIBI €0 MOCTPOCHHUS.

Hoea uenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JIOTMUECKH
3aBEpUIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3lenoB (U3MKH, BKIIOYAET KaK
BOMPOCHI KITACCUUECKOMN, TAK U COBPEMEHHOMN (DU3UKH.

Hoea z2enepanuzayuu. B coOTBETCTBUM C HeW Marepuan Kypca (QU3MKH
o0beqMHEH BOKpYr ¢u3nueckux Teopuil. Bemymmm B Kypce siBIsieTcs
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€pUH, BEUIECTBE U
noJe.

Hoea zymanumapuzayuu. EE€ peanusauus OpeAnonaracT HCIOJb30BAHUE
I'YMAaHUTAPHOTO TMOTEHIMaNa (PU3NYECKONM HAyKH, OCMBICICHUE CBSA3M Pa3BUTHUSA
bu3ukM ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU M SKOJIOTHYECKHUMH MTPOOIEMaAMHU.

Hoen npuxnaonoin nanpaenennocmu. Kypc usuku yriayO0iaEHHOTO ypoBHs
IpEeroJiaraeT 3HaKOMCTBO C IMIMPOKUM KPYTOM TEXHUYECKUX M TEXHOJOTHYECKHX
NPWIOKEHUN W3YUYEHHBIX Teopuil M 3akoHOB. [Ipu 3TOM paccmaTpuBaroTCs Ha
yYpOBHE OOMIMX MpPEACTaBICHU M COBPEMEHHbIE TEXHUYECKHUE YCTPOWCTBA, U
TEXHOJIOTHH.

Hoea 3konocuzayuu peanusyercs MNOCPEACTBOM BBEIACHUS 3JIEMEHTOB
COJIepaHMsl, TMOCBSIIEHHBIX SKOJOTUYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHBl C Pa3BUTHEM TEXHUKH M TEXHOJIOTMH, a Takke OOCYXIEeHUA
npo0sIeM palMOHAIBLHOTO MPUPOIONOIB30BAHUS U HKOJIOTHYECKOI 0€30MacCHOCTH.

OcBoeHnue cofiep kadusi MPOTpaMMBbI 10 (GU3HKE JTOHKHO OBITH TOCTPOCHO Ha
NPUHLIKIAX CUCTEMHO-IEATEIbHOCTHOTO noaxonaa. s Gus3nku peanusanus 3THUX
IMPUHIIMIIOB 0a3UpPYyETCsl HAa UCIOJIb30BAHUHM CAMOCTOSITEIbHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytomiero ¢akropa ydeOHOro rmnpoiecca. s yriyOi€HHOro
YPOBHS — 3TO CHCTEMa CaMOCTOSTEIBHOTO YYEHHUECKOrO 3KCIepUMEHTa,
BKJIIOYAIOLIETO (PPOHTANbHBIE YYCHHYECKHE OIBITHl MPU H3YYEHHH HOBOTO
MaTepuaia, 1aboparopHbsie padoThl U paboThl mpakTHUKyMa. [Ipr 3TOM BO3MOKHBI
nBa crnocoba peanu3auud (U3MYECKOro TMpakThukyma. B mepBom ciydae
MPaKTUKYM MpoBoauTcst au6o B koHIe 10 u 11 kmaccos, 1u00 mocie mepBoro u
BTOPOTO TMOJYTOAMM B KaXIOM U3 JTHX KiaccoB. Brtopoit cmoco6 — 3T0
WHTErpanus padoT TpPAKTUKyMa B CHCTEMY J1abOpaTOpHBIX paboT, KOTOpPbHIE
IPOBOJATCA B Mpolecce uzydeHus paszzgena (temel). [Ipu stom mox paboramu
MPaKTUKyMa TTOHHUMAETCsl CaMOCTOSITENIbHOE MCCIEI0BAHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJACTBY CBEPHYTOT0, 0000IIEHHOTO BU/1a O€3 MOIIaroBO MHCTPYKIIUU.



B nporpamme 1o (¢u3Mke cucteMa YYEHHYECKOrOo HSKCIEpUMEHTa,
7a00paToOpHBIX pabOT M MpaKkTUKyMa MpelCTaBiIeHa €IWHBIM mepeuHeM. Bribop
TEMATUKU U 3TUX BUAOB YUCHHUYECKUX MPAKTHUYECKUX PAOOT OCYIIECTBISETCS
ydacTHUKaMU 00pa30BaTeIbLHOTO MPOIecca UCXOMIs U3 OCOOCHHOCTEH MOYpPOYHOTO
IUTAHUPOBAaHMWS W OCHamleHusi kabunera ¢msuku. [Ipm sTOoM oOecmeunBaeTcs
OBJIaJiIcHUEe OOYYaIOUUMHUCS YMEHUSAMH TMPOBOJUTH TNPSIMbIE U KOCBEHHBIC
U3MEPEHMs], HUCCIENOBAaHUS 3aBUCUMOCTEH (DHU3MUECKUX BEIUYUH M TMOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEIOKEHHBIX THITOTE3.

Bonpiioe BHUMaHWE YACHACTCS PEIICHUIO PACUETHBIX M KadeCTBEHHBIX
3amad. [Ipu 3TOM aisi pacdE€THRIX 3aa4 MPUOPHUTETOM SBIISIOTCS 33Ja4d C SIBHO
3aJJaHHOW M HESIBHO 3aJaHHOW (PU3MYECKOW MOJEINbI0, MO3BOJSIONINE TPUMEHSTD
U3yYCHHbIE 3aKOHbl W 3aKOHOMEPHOCTH KakK W3 OJHOrO pasfena Kypca, Tak U
UHTETPHUPYS MPUMEHEHUE 3HAHUIA U3 Pa3HBIX pa3aenoB. J[Js KauecTBEHHBIX 3ajad
NPUOPUTETOM SIBIIIIOTCSA 3aJaHusi Ha OOBSCHEHHE/TIpeicKa3aHhue MPOTEKaHUs
¢u3nyecKux SBJICHUNA U MPOILIECCOB B OKPY’KAIOIIEH XKU3HHU, TpeOylomme BpIOopa
bu3nyecKoil MOAeNU AJs CUTYallUu PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ T1peboBanmsimu DPI'OC COO k marepHaibHO-
TEXHUYECKOMY OOECIEeUYECHHUI0 Y4eOHOTO IMpolecca Kypc (U3UKH YriayOJEHHOTrOo
YpOBHS Ha YPOBHE CPEIHETO O0IIero 00pa30BaHUs TOJDKEH U3YYaThCs B YCIOBUSX
npeaMeTHoro kaOuHeTa. B kabuHere (U3MKH JOHKHO OBITh HEOOXOJUMOE
nabopaTopHoe 00OpyIOBaHUE ISl BBITIOJHEHHUS YKa3aHHBIX B TPOrpaMme TI0
¢u3MKe YYEHUYECKHX OMBITOB, JaOOpaTOPHBIX pabOT M paboT MpakTUKyMa, a
TaK)Ke IEMOHCTPAIlMOHHOE 000pyI0BaHUE.

JlemoHCcTpamoHHOE  000pyanoBaHHe (QOpPMHUpPYETCSI B COOTBETCTBHUH  C
OPUHLKAIIOM MUHUMAJIbHOM JOCTATOYHOCTH M  OOECHEYMBAET IOCTAaHOBKY
NEPEYUCICHHBIX B TporpaMMe Mo (U3HMKE KIIOUYEBbIX JEMOHCTpAIUil s
UCCIICIOBAaHMSI  M3yYaeMbIX SIBICHMA ©  TPOIECCOB, OMIMPUYECKHX U
(GyHIaMEHTaIbHBIX 3aKOHOB, KX TEXHUYECKUX MMPUMEHEHHIA.

JlaGopatopHoe 00OpyAOBaHHE [JIsl YUYEHHYECKUX MPAKTHUECKUX paboT
dopMupyercss B BHIE€ TEMAaTUYECKUX KOMIUIEKTOB U OOECIeYMBAETCS B pacuére
OJIHOTO KOMIUJIEKTa Ha JABYX OOydJarommxcsi. TeMaTH4eCKHe KOMIUIEKTHI
1a60paTopHOTO O00OPYAOBAHMS JOJDKHBI OBITh TMOCTPOCHBI HA KOMILJICKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BH/JIE IIU(PPOBBIX JT1a00paTOPHUHd.

OCHOBHBIMU LENISIMU U3y4YeHUS (PU3UKHU B 00IIEM 00pa30BaHUU SBISIIOTCS:

dbopMupoBaHHEe HHTEpeca H CTPEMJICHUS OOy4alommxcs K HaydYHOMY
U3YYCHHUIO TIPUPOJIBI, PA3BUTHE WX HWHTEUIEKTyaIbHBIX M  TBOPYECKHX
COCOOHOCTEM;



pa3BUTHE TPEACTABICHUN O HAyYHOM METOJe MO3HaHUs U (popMHUpOBaHHE
MCCJIEIOBATEIILCKOTO OTHONICHHSI K OKPYIKAIOIIUM SIBIICHUSIM;

(dbopMUpOBaHNE HAYYHOTO MHPOBO33PEHHS KAaK PEe3ysbTaTa U3y4eHHs OCHOB
CTpOEHHUS MaTepuu U GyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMHpoBaHUE YMEHUI OOBSCHATH SIBJICHUS C UCIIOJIb30BaHUEM (DU3UYECKUX
3HAHWW W HAYYHBIX JOKA3aTEIbCTB;

dbopMHUpOBaHUE TIPEACTABICHUA O POIM (PUBMKU IS PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BuTHE npeCTaBlICHUN 0 BO3MOHBIX cdepax Oynyiein
npodecCuOoHaNbHON  AESATENbHOCTH, CBSI3aHHBIX C (U3UKOH, MOJIrOTOBKA K
nanpHeneMy o0y4eHHI0 B 3TOM HaIlpaBJICHUH.

JlocTmkeHne STUX Lene oOecrneyuBaeTcsl peluieHreM CIeAyIONINX 3a1ad B
npoliecce u3yueHus Kypca (U3UKU Ha YpPOBHE CPEHET0 O0IIero o0pa30BaHMUs:

MPUOOPETEHUE CUCTEMBI 3HAHUM 00 OOIMMX (HPU3NUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOpHUSAX,  BKIIOYAs  MEXaHWKY,  MOJEKYSIpHYI0  (u3uKy,
AJIEKTPOIUHAMUKY, KBAHTOBYIO (PU3HUKY M 3JIEMEHTHI aCTPOPU3UKHY;

dbopMHEpOBaHUE YMEHHI MMPUMEHSATHh TEOPETUUECKUE 3HAHUS TSI OOBSICHEHUS
bu3nueckux SBICHUN B MPUPOJE W Uil NPUHATHS MPAKTUYECKUX PEHICHU B
MOBCEHEBHOM JKU3HU;

OCBOEHHE CMOCOOOB pEHIeHHS pPAa3NIUYHBIX 3aJad C SBHO 3a/laHHOM
du3znyecKkoil MONENbIo, 3a/Jay, MOJAPa3yMEBAIOIINX CAMOCTOSITEIbHOE CO3/IaHue
bu3nueckoil MoJenM, aJeKBAaTHOM YCIOBHUSIM 3aJaud, B TOM 4HCIE 3aaad
WHKEHEPHOI'O XapaKkrepa;

NOHMMaHuEe (U3UYECKUX OCHOB U TMPUHIIMIIOB JEUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHUX ITPOLIECCOB, UX BIMSIHUS HA OKPYKAIOLLYIO CPENLY;

OBJIQJICHHE METOJIaMU CaMOCTOSTEIbHOTO IIJIJAHUPOBAHUS W IPOBEIACHUS
bu3nuecKkux HSKCIEPUMEHTOB, aHaldW3a W MHTepHpeTauuud uHpopmanuu,
onpeeseHus: JOCTOBEPHOCTH MOIYYEHHOTO Pe3yJIbTara;

CO3[IaHHWE YCIIOBUW Il PA3BUTHS YMEHHUU IPOEKTHO-HCCIIEI0BATEIBCKOM,
TBOPUYECKOU JIESITEIbHOCTH;

pa3BuTHE WHTEpeca K chepam npodhecCHOHATHHOM JAESTEIBHOCTH, CBI3aHHON
¢ (hU3UKOM.

B cootBerctBun ¢ TtpeboBanusiMu DPI'OC COO yrayOn€HHBIM ypOBEHBb
u3ydyeHus yudeOHoro mnpeamera «®duszmka» Ha YpPOBHE CpPEOHEro OOIIEro
oOpa3oBaHusi BbIOMpaeTcsd OOYyYArOMIMMHUCA, IUIAHUPYIOIIMMHU MPOJOJHKEHHE
00pa3oBaHus MO CIEUUATBLHOCTIM (QU3HKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenne pusuxu (yriayOnéHHBIA ypOBEHb) HA YPOBHE CPEIHETO OOIIEro
obpazoBanus orBoautcs 204 yaca: B 10 knmacce — 102 yaca (3 yaca B Hegeno), B 11
kiacce — 102 ygaca (3 yaca B HEJZIEIHO).



[Ipennaraemeiii B mporpamMme no (GuU3MKE MepeueHb JIabopaTOpPHBIX U
IPAKTHUECKUX paboT SBISIETCS PEKOMEHIOBAaHHBIM, YYHUTENb JeJaeT BbIOOp
NpOBEJACHUS J1a0OpaTOPHBIX PAOOT M OMBITOB C YYETOM HMHAMBHIYaJIbHBIX
0COOEHHOCTEHN 00yYaIOIIUXCS.



COIAEPKXAHUE OBYYEHUA
10 KIIACC

Pa3znen 1. HayuHblii MeTO MO3HAHUS TPUPOABI.

®duszrka — pyHIaMeHTalbHAs Hayka o npupojae. HayuHslit MeTo1 mo3HaHus U
METO/Ibl UCCIEIOBAHUS (PUBUYECKUX SIBJICHUU.

OKCIIEpUMEHT U TEOpHsl B Mpolecce Mo3HaHus npuponsl. Habmonenue u
HKCIIEPUMEHT B (pU3HKeE.

CnocoObl  u3mepeHuss (U3MYECKUX BEIUYWH (AHAJIOTOBBIE M LU(POBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[TorpemHocT  u3Mepenuit  ¢usmyeckux BenuuuH  (abcoitoTHas U
OTHOCHUTEJIbHAS).

MonenupoBanue (HpU3MUECKUX SBICHUM M MPOLECCOB (MaTepHalibHas TOYKa,
abCOJIOTHO TBEPIOE TENO, HACANbHAS KUAKOCTh, WACAIbHBIA Ta3, TOYEUHbBIN
3apsan). ['unoresa. @uznueckuil 3aK0H, TpaHUIIbl €ro npuMeHuMocTH. duznyeckas
TEOPHS.

Ponbp u mecto ¢usuku B (HOpMHUPOBAHHHM COBPEMEHHOW HAyYHOW KapTHUHBI
MUpa, B IPAKTUYECKOUN ESITEIbHOCTH JIIOACH.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomul, npaKmMuKym.

M3mepeHne cuiibl TOKa M HANPSHKEHUS B LEMH MOCTOSHHOTO TOKAa MPH
MTOMOIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEIHHBIX TPHUOOPOB.

3HakoMCcTBO ¢ nudpoBoii maboparopueit mo ¢usuke. [Ipumepsr n3MepeHus
(bu3MYEeCKUX BEJIMYUH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABuKeHUE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema oTcuéra.

[Ipsimas u oOpaTHas 3a/1a4u MEXaHUKHU.

Pannyc-Bektop MarepuaibHOW TOYKHM, €r0 MPOEKIMU Ha OCH CHUCTEMBI
KoopauHaT. TpaekTopus.

[lepemenienne, CKOpPOCTh (CpeHSsI CKOPOCTb, MTHOBEHHasi CKOPOCTH) M
YCKOPEHUE MaTepUaNbHOW TOYKH, MX MPOEKIHH HAa OCH CHCTEMbl KOOPAMHAT.
ClioxeHue nepemMenieHnil U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSIMOIMHENHOE IBUKEHUE. 3aBUCUMOCTh
KOOPAMHAT, CKOPOCTH, YCKOPEHHUSI U MyTHU MAaTEPUAIbHONW TOUYKU OT BPEMEHU U UX
rpaduku.

CBoOonHoe maneHue. YckopeHue cBOOOAHOro mnajeHus. [[BukeHue Tena,
OpOIIEHHOTO MO/ YIjoM K TOpPU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH U
YCKOPEHHS] MaTEpUAJIbHON TOUKH OT BPEMEHU U UX IPpaQUKU.



KpuBonmHenHoe  nBukeHue. JIBMKEHHE  MATEpUAIIBHOW  TOYKHA 11O
OKPY>KHOCTH. YTJOBasi W JIMHEWHas CKOpocTh. [lepuoa m yacTtoTa oOpaiieHus.
[{enTpocTpeMUTENIbHOE (HOPMAJIBHOE), KacaTelIbHOE (TaHT€HIMAIbHOE) U MOJHOE
YCKOpPEHHE MaTEPUaIbHON TOUKH.

TexHuyecknue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHL: CIUIOMETP,
JBU)KCHUE CHApAJIOB, LIEMHbIE, IIeCTepEHYAThle U pPEeMEHHBIE TEepeaayd,
CKOPOCTHBIE JTU(PTHI.

Hemoncmpauyuu.

Mopenbs cucteMbl OTCUETA, WILTIOCTPAIUS KMHEMATHUYECKUX XApAKTEPUCTUK
JBH>KECHUSL.

CriocoOblI uccieI0BaHusl IBUKEHUI.

NimrocTpanus npeaeabHoro nepexoaa i i3MEpeHue MTHOBEHHON CKOPOCTH.

[IpeoOpa3zoBaHre IBUKEHUN C UCTIOJIB30BAHUEM MEXaHU3MOB.

[Tamenue Ten B BO3AYyXE U B pa3pEKEHHOM IIPOCTPAHCTBE.

HaGmronenue nBwkeHus Tena, OPOIIEHHOTO TOJ YIJIOM K TOPH30HTY H
TOPU30HTAJIBHO.

Hanpasnenue ckopocTu Mpu ABUKEHUH IO OKPYKHOCTH.

[IpeoOpa3zoBaHue yIrioBOl CKOPOCTH B PEAYKTOPE.

CpaBHeHuE TyTeH, TPACKTOPUM, CKOPOCTEN ABUKEHUS OJHOTO U TOTO XKE
T€JIa B pa3HbIX CUCTEMAaX OTCUYETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaxmuKym.

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHS C LEIbIO ONPEAEICHNUS MTHOBEHHOM
CKOpOCTH.

N3mepeHne yCKOpeHUsl MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JBUKECHHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MyTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JIBH>KCHUU.

N3mepeHne  yCKOpeHMs CBOOOTHOTO NaJCHUs (PEKOMEHI0BaHO
UCIIOJIb30BaHuE IU(PPOBOI TabOpaToOpuH).

W3yuenne fABWKEHHWS Tena, OpOIIEHHOTO Topu3oHTaibHO. I[IpoBepka
TUIIOTE3bl O MPSAMOW MPONOPLMOHAIBHOM 3aBUCHUMOCTH MEXAY JalbHOCTBIO
I10JIETA U HAYaJIbHOU CKOPOCTBIO TEJIA.

MN3ydeHne IBHKEHHUS Tella MO OKPYKHOCTH C IOCTOSSHHOM IO MOXYJIO
CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH Teproaa OOparieHus KOHHYEeCKOT0 MasTHHKA
OT €T0 MapaMeTPOB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuepuumaneHbie cuctemsl orcuéra. [IpumHnmn
oTHocuTenpbHOCTH ['anunes. HenHepunanpHble cUCTEMBI OTCUETA (OINpEAEIICHUE,
IPUMEDBI).

Macca tena. Cuna. [IpuHIuUI Cyneprno3unyum Cull.

Bropou 3axkon HeroTOHA 1711 MaTepUaaIbHON TOUYKHU.

Tperuit 3akoH HproTOHA /U151 MaTepUaIbHbBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBHBAJICHTHOCTh TI'PABUTALIMOHHON U
MHEPTHOU MACCHI.

Cuna tsbkecTu. 3aBUCHUMOCTh YCKOPEHMsI CBOOOJHOIO NaJE€HHS OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI W OT reorpaguyeckod IMMUpOTHL. JIBUXKEHHE
HEOECHBIX TN U UX CIyTHUKOB. 3akoHbl Kerepa. [lepBast kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec tema, aBmxyierocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHHs CKOJIBKEHUS WU CHJIA TPEHMS
nokost. Koapduuument tpenus. Cuna cOnpoTHBICHUS MPH [BIKEHUU Tela B
KAJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBUKECHUS.

Hasnenue. 'mapocratnyeckoe aasieHue. Cuna Apxumena.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: IMOALIMITHUKM,
JBIYKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu.

Habmronenne nBrXeHHs Tel B MHEPIHUAIBHBIX U HEMHEPIHAIBHBIX CHCTEMaX
OTCY€ETA.

[IpyHIMII OTHOCUTEIBHOCTH.

Kauenne nByX WLWIMHAPOB WM LIapOB Pa3HOM MacChl C OJUHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIUATIbHON CUCTEMBI OTCYETA.

CpaBHEHHE  pPABHOJEWUCTBYIOIIEH  MPHUIOXKEHHBIX K TEIy CHI C
IIPOU3BEICHUEM MACChI TEJIa HA €r0 YCKOPEHHE B MHEPLIMAIIBHON CUCTEME OTCUETA.

PaBeHCTBO CWiI, BOBHUKAIOIIUX B PE3YJIbTATE B3aUMOIECUCTBUS TEIL.

N3mepenune macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NOABEME U MAJCHUU.

IleHTpOoOE)KHBIE MEXaHU3MBI.

CpaBHEHHE CHJI TPEHHUSI MIOKOSI, KAYEHHSI M CKOJIBIKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaxmuKym.

W3mepenne paBHOACHCTBYIOLIEH CHII MPH JABHKEHUU OpycKa MO HAKIOHHOM
IJIOCKOCTH.

ITpoBepka TUIIOTE3bl O HE3aBUCHUMOCTH BPEMEHHU JIBUXKEHHS Opycka IO
HAKJIOHHOM INTOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €ro MacCChI.



HccnenoBanre 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT uX AehOpMAaIIHH.

N3ydenune NBUKEHUS CUCTEMBI TE€J, CBSI3aHHBIX HHUTHIO, IEPEKUHYTON uepes
JETKUi OJIOK.

N3mepenue koddduiiieHTa TpeHUs MO BEJIMYMHE YTJIOBOTO Kod(duimreHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue IBMKEHUS Opycka MO HAKJIOHHOM IJIOCKOCTU C TEPEMEHHBIM
KO3(pULIMEHTOM TPEHHUSI.

N3ydenne nBUKEHUS IPy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpHoe Teno. IloctynmatenbHoe M BpaliateabHOE JBHXKEHUE
TBEpAOro Tena. MOMEHT CHJIbI OTHOCUTENBHO OCH BpamieHus. [lnedo cuisl.
CnoxeHue cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LlenTp TspkecTu Tena.

YcnoBust paBHOBECHS TBEPIOIO TEIA.

YcroitunBoe, HeyCTOWMYNBOE, OE3pa3TUnIHOE PABHOBECHE.

TexHuyeckue yCTpPOWCTBA M TEXHOJOTMYECKHME MPOLECCHI: KPOHIITEMH,
CTPOUTENBHBIN KpaH, PEIIETYAThIe KOHCTPYKIUU.

Hemoncmpauyuu.

VYcnoBust paBHOBECHS.

Bune! paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaxmuKym.

HccnenoBanne ycCIOBUMI pPaBHOBECUS TBEPIOIrO TeJla, HMEIOLIETO OCh
BpAILCHHUS.

KoHcTpynpoBaHne KpOHIITENHOB U PACYET CUIT YIIPYTOCTH.

N3ydenne ycTONYUBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOIMIAb ONOPBI.

Tema 4. 3axonwl coxpanenus 6 mexanuke.

NMnynibc MaTepuanbHOM TOUYKH, CHCTEMBI MaTEpUAIbHbBIX TOUEK. LleHTp Macc
CHUCTEMBI MaTEPUAIBHBIX TOUYEK. TeopeMa 0 IBUKEHUHU LIEHTPA Macc.

NMnysibec CUITBI M UBMEHEHUE UMITYJIbCa Tea.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

MoMeHT ummynbca MaTrepualibHOW TOUYkHW. [IpencraBiieHHe O COXpaHEHHH
MOMEHTA UMITYJIbCa B HEHTPAJIbHBIX MOJIAX.

PaGora cunmel Ha MajioM W Ha KOHEYHOM TiepemernieHuu. [ paduuaeckoe
npeacTaBiIeHUe paboThl CUIIBI.

MoIHOCTb CUJIBI.

Kunetnueckass 3Heprusi MarepuaibHOW TOUKU. TeopemMa 00 H3MEHEHUU
KMHETUYECKOW SHEPTUU MATEPUAIBHON TOUYKH.



[loTeHnIManbHBIE W HENOTEHUMANbHbIE CHibl. lloTeHnmaneHas 3HEPrUs.
[ToreHuunanbHast SHEPTUs YHpyro AeGopMUpOBaHHOM MpyxHUHBI. [loTeHIManbHas
DHEPIus Tela B OJHOPOJHOM I'pAaBUTALMOHHOM moje. [loreHnumansHas sHeprus
TeJa B TPABUTAILIMOHHOM T0JIe€ OJHOPOJHOTO Iapa (BHYTpH W BHE Iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHUATbHBIX CHJI C HW3MEHEHHEM MEXaHWYEeCKOU
DHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOM SHEPIHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymuM s UACaIbHOM >KUAKOCTH KaK CIEACTBUE 3aKOHA
COXpaHEHUS MEXaHUUYECKON IHEPTUH.

TexHuyeckue yCTpoMCTBA U TEXHOJIOTUYECKUE MPOLECCHI: IBUKEHUE PAKET,
BOJOMET, KONEpP, MPYKUHHBIM MHUCTOJET, THUPOCKOIN, (PUrypHOE KaTaHWE Ha
KOHBKaXx.

Hemoncmpauyuu.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE nBUXKEHME.

N3MepeHne MOIHOCTH CHUJIBI.

W3MeHeHue 3Hepruu Tena Mpu COBEPIIEHUH PAOOTHI.

B3auMHble mnpeBpalieHUs KMHETUYECKOW M TNOTEHUMAJIbHOW SHEPrui MNpu
JEWCTBUM HA TEJIO CWJIBI TSYKECTH U CUJIBI yIIPYTOCTH.

CoxpaHeHHEe SHEPTHH NPU CBOOOTHOM TaICHUH.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomul, npaKmMuKym.

WN3mepeHne nMmmyJibca Teja o TOpMO3HOMY Ty TH.

W3mepenne Ccuibl TATH, CKOPOCTH MOJENU AJIEKTPOMOOWIISI MU MOIIHOCTH
CHUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBL.

HccnenoBanne COXpaHEHHs UMITYJIbCa MIPU YIPYTOM B3aUMOJECHCTBUM.

N3mepeHrne KHHETUYECKOM SHEPTUU TeJIa [0 TOPMO3HOMY MYTH.

CpaBHEeHHE W3MEHEHUS MOTEHIUAIBHONW SHEPTHH MPYKUHBI C pabOTOM CHUJIIBI
TpPEHUSL.

Omnpenenenve pabOTHl CUIIBI TPEHHUS MpPH JBIKEHUU Tejla MO HAaKIOHHOU
IJIOCKOCTH.

Paznen 3. Mosekyasipuasi Gu3nKa U TePMOJIMHAMUKA.

Tema 1. Ocnosbt MONEKYAAPHO-KUHEMUUECKOT Meopul.

OCHOBHBIE TMOJOKEHUS MOJEKYJIApHO-KuHeTnYeckon Tteopun (MKT), wmx
onbiTHOE oOocHoBaHue. [uddysus. bBpoyHoBckoe aBmxkeHue. XapakTep
JBW)KCHUST M B3aWMOJICHCTBUS YACTHUI] BellecTBa. Monenn CTpOeHHs Tra3oB,
KUIAKOCTEH M TBEPABIX TENl M OOBSICHEHUE CBOWCTB BEIIECTBA HA OCHOBE ATHX



mozeneid. Macca u  pasMepel MoJekyd (aromoB). KommuecTBo BelecTsa.
[ToctostnHas ABoraapo.

TennoBoe paBHOBecue. TemmepaTypa u crocoObl €€ u3mepenus. lllkana
temnepatyp Llenbcus.

Mopenbs uieanbHOro ra3a B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU: YaCTHLBI
ra3a JBUKYTCSl XaOTUYECKU U HE B3aUMOJIEHCTBYIOT JIPYT C IPYTOM.

['a3oBbie 3akoHbBl. YpaBHeHHe MenneneeBa—Knaneiipona. AoOcomoTHas
Temriepatypa (mkaina temneparyp Kenbuna). 3akon Jlanbrona. M3omnponecchl B
ujeanlbHOM Ta3e C [OCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
MIPE/ICTaBICHUE U30TPOIIECCOB: U30TEPMA, U30X0pa, U300apa.

CBsi3p  MEXIy JIaBJIEHHUEM W  CPEIAHEM  KUHETUYECKOM  3Hepruei
NOCTYIATEJbHOTO TEIUIOBOTO JIBHKEHHSI MOJIEKYJI HICAJTBHOIO ra3a (OCHOBHOE
YpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUU UICAIbHOIO ra3a).

CBs13b a0COIIOTHOM TeMnepaTypbl TEPMOJIMHAMUYECKONU CUCTEMBI CO CpeHEN
KHMHETHYECKOW 3HEPIHUEH MOCTYyNaTENbHOIO TEMJIOBOTO IBMXKEHUS €€ YaCTHULL.

TexHH4eckrue YCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCHL: TEPMOMETD,
O0apomeTp, MOTyYEHUE HAHOMATEPHUAIIOB.

Hemoncmpauyuu.

Mopenu IBUXKEHUs YacTHI] BELECTBA.

Mopenb OGpOyHOBCKOTO JBHYKEHUS.

Buneoponuk ¢ 3anuceio pearbHOro OpoOyHOBCKOTO JIBHXKEHUSI.

Huddy3ust KuaKocTew.

Mogaens onbita LlTepHa.

[IpuTsrkeHUE MOJIEKYII.

Mopenu KpUCTauIMYE€CKUX PEMIETOK.

Habmonenue u uccnegoBanme n30MpoIECCOB.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomuol, npaKmMuUKym.

HccnenoBanne Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IMIPH
TEII000MEHE MEXTy TOpsSUYEH U XOJIOHOM BOJOM.

W3yueHne H30TEpMUYECKOro Impouecca (PEKOMEHJOBAHO HCIIOJIb30BAHUE
1udpoBoit 1abopatopun).

N3ydenne n30X0pHOro mporuecca.

N3yuenue nzobapHoOro rnpoiecca.

[TpoBepka ypaBHEHHS COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennosvie mawiunol.

Tepmogunamuueckas (TJ]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMUYECKON CUCTEMBI. BHEIIHNE 1 BHYTpEHHHE napaMeTpsl. [lapamerpsl
TEPMOJMHAMHUYECKON CUCTEMBblI KaK CPEIHHUE 3HAYEHHUs BEJIUYWH, OMHCHIBAIOIINX
e€ COCTOSIHNE HA MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hauano TepMoaumHamuikyd. (CaMONpPOU3BOJIbBHAS — PelaKcaius
TEPMOJUHAMUYECKON CUCTEMBI K TEIJIIOBOMY PABHOBECHIO.

Mogaens uealbHOr0 ra3a B TEPMOJUHAMUKE — CHUCTEMa YpaBHEHHII:
ypaBHeHHe MenaeneeBa—Kianeiipona U BbIpaXXEHUE ISl BHYTPEHHEW DHEPIUH.
VYcnoBrs NPUMEHUMOCTH 3TOW MOJENH: HU3Kash KOHUEHTPALMs YaCTHUIL, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEW 3HEPruud OJHOATOMHOTO UJI€aIbHOTO
rasa.

KBa3zucratnueckue u HeCTaTHYECKUE MPOLECCHI.

DneMeHTapHas paboTa B TepMoAuHaMUKe. Boruucienue paboTel 1o rpaduky
npoiiecca Ha pV-auarpamme.

Tenmomepeqaya  kak  crmoco0  W3MEHEHHS ~ BHYTPEHHEW  DHEPTUu
TEPMOJUHAMHYECKOW CcHUCTeMbl 0e3 coBepmieHus pabotel.  KonBekmws,
TEIUIONPOBOJAHOCTD, H3Ty4YECHHUE.

KomnuectBo Ttemnotel. TenmnoéMkocTh Tena. YaelnbHas W MOJIIpHAs
TEINTIOEMKOCTH BELIECTBA. YpaBHeHue Maliepa. YaenpHas TEIIoTa CropaHus
ToruBa. Pacuér kommuecTBa TEMIOTHI mpu Teruionepemade. I[lonsatue 00
aanabdaTHOM MpoIIeCCe.

[lepBblii 3aKOH TepMOAMHAMHUKU. BHyTpeHHsass osHeprus. KomnmuectBo
TEIUIOTBI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  HSHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

Bropoil 3akOH TEepMOAMHAMHMKH JJisI PAaBHOBECHBIX IMPOLECCOB: 4Yepe3
3aJJaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJAMHAMUYECKON CHCTEMBI IPOXOJIHUT
eIMHCTBEHHAs afauadara. AOCONIOTHAs TeMIeparypa.

Bropoii 3akoH TEpMOAMHAMUKM i1 HEPABHOBECHBIX  MPOLIECCOB:
HEBO3MOXKHO MEpeaTh TEIUIOTY OT 0oJiee XOIOAHOro Tena K 0oyiee HarpeTomy 0e3
komriencarmu (Knaysuyc). HeoOpaTumMocTh MpUPOIHBIX MTPOIIECCOB.

[Tpuniumnel aecTBus TertoBbix MamuH. KIT/I.

Maxkcumanbaoe 3Hauenue KIIJI. Iukn Kapho.

DKOJIOTUYECKHE ACTEKThl MCIOJIb30BaHUSI TEIUIOBBIX ABUrarenei. TeroBoe
3arpsi3HEHUE OKPYKAKOIIEH Cpe/Ibl.

TexHuyeckue yCTpPOMCTBAa M TEXHOJIOTMYECKHE MPOIECCHI: XOJIOUIIbHUK,
KOHJUIIMOHED, AU3EIbHBIM W KapOIOpaTOpHBIM JBUraTeNM, NapoBas TypOuHa,
MOJyYCHHE CBEPXHU3KUX TEMIIEPATyp, YTWIM3AUUs «TEIUIOBBIX» OTXONOB C
WCITOJIb30BAaHUEM TEIIJIOBOTO HACOCA, YTUIN3AINs OMOOPTaHUIECKOTO TOTUTHBA JIJIS
BBIPAOOTKH «TETUIOBOM» M DJICKTPOIHEPTHH.

Hemoncmpauyuu.

N3meHenue Temneparypsl npu aauadaTuyecKoM paclIupeHUH.

Bo3nymHoe orauso.

CpaBHeHUE yAEIbHBIX TEIIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHUS BHYTPEHHEH YHEPTHH.

HccnenoBanue annadbaTHOro nmpouecca.

KomrbroTepHble MOAEIH TEIUIOBBIX JBUTATENEH.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomul, npaKmMuKym.

N3mepenne yaenbHON TEMI0EMKOCTH.

Hccenenosanne nporecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue annadbaTHOro mpouecca.

N3ydeHne B3aMMOCBA3M DHEPTHUM MEKMOJIEKYISIPHOTO B3aUMOAECHCTBUS M
TEMIIEPATYPbI KUTIEHUS KUIKOCTEM.

Tema 3. Azpecamnwie cocmoanusn geuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanne u KoHAeHcarus. Vcmapenwe u KumeHuwe. Y aeiabHas
TEIJI0Ta Mapoo0pa30BaHUA.

HacellieHHbIE W HEHachINIEHHbIE TMapbl. KauyecTBeHHass 3aBUCHMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Iapa OT TEMIIEPATYpPhl, KX HE3aBUCUMOCTD
0T 00bE€Ma HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATyphl KUIIEHUSI OT JaBJICHUS
B JKUJIKOCTH.

BrnaxHocTs Bo3ayxa. AGCOMIOTHAS M OTHOCUTEIbHAS BIaXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue u aMmopdHbie Teraa. AHM3OTPOIUS CBOIMCTB
KkpuctaiuioB. [lmaBnenne W Kpuctaim3auus. YJEJbHAas TEIUIOTA IUIABJICHUS.
CyOmmmanwsi.

Hedopmaru tBEpHOTO Tena. Pactskenue u cxxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux aedopmarui.

TemnmoBoe pacmMpeHue KUJIKOCTEH U TBEPIBIX Tel, 00BEMHOE M JIMHEHHOE
pacuMpenre. AHrapMOHHU3M TEIJIOBBIX KOJI€OaHMM YacTUIl BEIIECTBA KaK MPUYMHA
TEIJIOBOTO PaCIIUPEHUs TeJl (Ha KAYECTBEHHOM YPOBHE).

[Tpeobpa3zoBanue sHEprun B (Pa3oBbIX Mepexoax.

VYpaBHeHue TeroBoro OajgaHca.

[ToBepxHocTtHOe HaTshKeHHE. Ko3(phUIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanwmisipasie siBnenus. /[aBneHue nox MCKpUBIEHHON MOBEPXHOCTBIO KUIAKOCTH.
dopmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MAaTEpUAJIbI.

Hemoncmpauyuu.

TemnnoBoe pacmMpeHue.

CBolicTBa HACBIIEHHBIX NTAPOB.

Kunenwne. Kunenue npu noHM>KEHHOM JABJICHUU.

W3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OnBITEI C MBUIBHBIMU TNIEHKAMH.

CmauunBaHue.



Kanumsipabie siBJICHUSA.

Moaenn HEeHbIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHus BIAXKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunasl nepopmarmii.

Ha6monenue manpix gedopmMariuid.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

N3yueHue 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEN.

N3mepeHne yaenbHOM TEMIOTHI MJIABJICHHUS JIBJA.

M3ydeHne CBOMCTB HACBIIIEHHBIX MTApPOB.

N3mepenne aOCOMIOTHOM BIIAXHOCTH BO3JyXa M OIIEHKa MaccChl MapoB B
ITOMEILEHNH.

N3mepenne ko3P puiimeHTa noBEpXHOCTHOTO HATSKEHUSI.

N3mepenne moayns FOHra.

HccnenoBanne 3aBUCUMOCTH  nedopmaruu  pe3smHOBOro  oOpasma  OoT
MPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JaekrpoanHaMuka.

Tema 1. Inexkmpuueckoe noJe.

OneKkTpu3alus Tea U e€ MpOosBICHUSA. ODJEKTpUueckuid 3apsa. [Ba Buaa
ANEKTPUYECKUX 3apsaaoB. [IpOBOJHUKM, MOHAJIEKTPUKH U  MOJYINPOBOIAHUKH.
OneMeHTapHbId JJIEKTPUUYECKUI 3apsii. 3aKOH COXPAaHEHHS BJIEKTPUUYECKOTO
3apsza.

B3aunmoneiictBue 3apsinoB. Toueunsie 3apsaapl. 3akoH Kymnona.

DIeKTpuuecKoe nojie. Ero geicTBre Ha JIEKTPUYECKUE 3apsiJIbl.

Hanpspk€anocts  asnektpuueckoro  mons.  [IpoOubiit  3apsin.  Jlunum
HAIPSHKEHHOCTH 3JEKTPUUECKOro NoJisi. OJHOPOIHOE AIEKTPHUUECKOE MOJIE.

[JoTeHIHAIBHOCT 3JIEKTPOCTATUYECKOIO MOJsA. Pa3HOCTH MOTEHIMATIOB M
HanpspbkeHue. [loTeHuumanbHass >HeEprus 3apsga B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTennman anexTpocrarnyeckoro moiist. CsA3b HANPSYKEHHOCTH MOJS U PA3HOCTU
NOTEHIMAIOB JUISl JIEKTPOCTATUYECKOrO TMojs (KaKk OJHOPOAHOrO, TaK U
HEOJHOPOIHOTO).

[IpyHUMT CynepnO3ULUN SJIEKTPUUECKUX TTOJIECH.

[Tone Toueunoro 3apsna. Ilone paBHOMEepHO 3apspkeHHOM cdephl. [lone
pPaBHOMEPHO 3apsHKEHHOro Mo 00bEMy 1mapa. [lose paBHOMEPHO 3apsKEHHOM
OECKOHEYHOM IUIOCKOCTH. KapTuHbl JMHUN HanpspDKEHHOCTH JTHX IOJIEH U
HKBUITOTEHLIUAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM MOJIE. Y CIOBUE PABHOBECHS 3apsA0B.

JvsnexTpuku B DJIEKTPOCTATUYECKOM  MOJIE. Husnexrpuueckas
IIPOHUIIAEMOCTh BELIECTBA.



KonaencaTop. DIeKTpoEMKOCTh KOHJEHCATOPa. DIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpA.

[TapannensHOE coenHEHNE KOHIEHCAaTOpOoB. [locmenoBarensHOe coeMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsHKEHHOr0 KOHAEHCaTopa.

JIBrKeHUE 3apsSyKEHHOM YaCTULIBI B OJJTHOPOIHOM 3JIEKTPHUYECKOM ITOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: 3JIEKTPOCKOIL,
ANEKTPOMETP, DIEKTPOCTaTHUUECKasi 3alllUTa, 3a3eMJICHHE dJIEKTPONpHUOOpOB,
KOHJIEHCATOphl, reHepaTop Baun ne I'paada.

Hemoncmpauyuu.

Y CTpONCTBO M IPUHLINMN AEUCTBUS JIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3aPSKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TOJIE ABYX 3aPSKEHHBIX TUIACTHH.

Mogens anekTpoctaTdeckoro reueparopa (Ban e ['paada).

[TpOBOJTHUKH B 3JIEKTPUUECKOM I1OJIE.

DnekTpocTaTuyecKas 3aluTa.

Y CTpOUCTBO U IEVUCTBUE KOHIEHCATOPA MOCTOSIHHON U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCatopa OT IUIOIIaaH
IJIACTUH, PACCTOSHUASI MEXKAY HUMU U JUAJIEKTPUYECKON MPOHULIAEMOCTH.

OHeprus 3JeKTPUYECKOTO OIS 3apsHKEHHOTO KOHIEHCATopa.

3apsnKa 1 paspsjika KOHJIEHcaTopa 4epe3 pe3ucTop.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomul, npaKmMuKym.

OueHka cuj B3auMOJEHCTBUS 3apSyKEHHBIX TEI.

Hab6nronenue npeBpallileHus SHEPTUH 3apsSKEHHOTO KOHAEHCATOpa B SHEPTHUIO
W3JIy4YEHUsl CBETOANOA.

W3ydenne npoTekaHns TOKa B LENH, COAEPKAIIEN KOHAEHCATOP.

Pacnpenenenue pa3HOCTH NOTEHINAJIOB (HampsHKEeHMST ) npu
MOCJIEA0BATEILHOM COEUHEHNH KOHIEHCATOPOB.

Hccenenosanue paspsga KOHICHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwiii 21eKmpuydeckuii mok.

Cuina toka. [TocTosiHHBIN TOK.

VYcnoBus cymecTBOBaHUSI MOCTOSIHHOTO JJIEKTPUYECKOTO TOKa. MCTOYHMKHM
toka. Hanpsoxenne U u DJ1C &.

3akoH Oma 11 y4acTKa Lenu.

DneKTpu4ecKoe CONIPOTHBJICHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJHOPOAHOTO MPOBOJHHUKA OT €ro JUIMHBI W IUIOMAAU IOMEPEYHOr0 CEUYEHUS.
VY ienpHOE CONPOTUBJIEHUE BEIIECTBA.

[TocnenoBarenpHOE, NapayIeIbHOE, CMEIIAHHOE COEAUHEHUE MPOBOIHUKOB.
Pacuér pa3BerBnéHHBIX dnekTpudeckux 1eneit. [Ipasmma Kupxroda.



Pa6ora snexrpuueckoro Toka. 3akoH J[xoymns—JIenma.

MOMHOCTh 3JIEKTPUYECKOro TOKa. TemioBas MOIIHOCTb, BBIIEIsSE€Mas Ha
pe3ucrope.

DOJIC ¥ BHYTpEHHEE COINPOTHUBJIECHHWE HCTOYHMKA TOKa. 3akoH Owma mis
MOJHOM (3aMKHYTOM) JJICKTPUYECKOM Ienmd. MOIIHOCT, HMCTOYHHKA TOKA.
KopoTkoe 3aMbIkaHue.

KoHaeHcaTop B Lenu MocTOSIHHOTO TOKA.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCH: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CUYETUUK DIEKTPUUECKON SJHEPTUH.

Hemoncmpauyuu.

W3mepeHne cruiibl TOKA U HaIIPSKEHUS.

HccnenoBanne 3aBUCMMOCTH CWJIBI TOKAa OT HANPsKEHHs I PE3UCTOpa,
JIaMITbl HAKaJIUBAaHUS U CBETOIUOAA.

3aBUCUMOCTb COINPOTUBIICHUS LUIMHAPUYECKUX IPOBOJHUKOB OT JUJIMHBI,
IUIOIIAN MOMEPEYHOr0 CEYEHUs U MaTepraa.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT COIMPOTHUBJIEHUS TPU OCTOSHHOM
HaIPSHKEHUHU.

[Ipsimoe nzmepenune DJIC. KopoTkoe 3aMbpIkaHKE TralbBaHUUYECKOTO DJIEMEHTA
Y OLIEHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

Crioco6bI coennHeHust ICTOYHUKOB Toka, DJIC Oarapeii.

HccnenoBanue pa3sHOCTH MOTEHUMAIOB MEXKAY IMOJIOCAMU HMCTOYHHMKA TOKA
OT CWJIbI TOKA B IIEIN.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomuol, npaKmMuKym.

HccnenoBanre CMEMAHHOTO COEIMHEHUS PEZUCTOPOB.

W3mepenne yaenbHOro CONpOTUBIIEHUS TPOBOIHHUKOB.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA OT HANPSDKEHUS U JIAMIIBI
HaKaJIUBaHMS.

YBenuueHue npeena u3MepeHus aMmrepMerpa (BoJIbTMETpa).

N3mepenue D/1C 1 BHYTPEHHETO CONMPOTUBJICHUSI HCTOYHHUKA TOKA.

HccnenoBanue 3aBucuMoctd JJIC rajibBaHMYECKOrO 3JEMEHTa OT BPEMEHU
IPU KOPOTKOM 3aMbIKaHUU.

Hccnenoanne pa3HOCTH MOTEHIMATIOB MEXIY MOJIOCAMH HCTOYHHMKA TOKA
OT CWJIbI TOKA B IIEMN.

HccnenoBanre 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH MCTOYHUKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toxu 6 paznuunvix cpeoax.

OJIEKTPUYECKAs]  MPOBOAUMOCTb  PA3JIMYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAUMOCTh TBEPABIX METAILIOB. 3aBUCHUMOCTh CONPOTHBIICHUS METAJIOB OT
TemMiiepaTypbl. CBEpXIpOBOAUMOCTb.



DneKkTpudecKuid TOK B BakyyMme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOoBOIHHKMY. CobcTBeHHass W TpHUMECHas  MPOBOJUMOCTD
noJynpoBoAHUKOB. CBoMCTBa p—n-niepexoa. [lomynpoBoHUKOBBIE TPHUOOPEI.

ONEKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJMTHUYECKAs IHUCCOLUALMS.
Onexrponns. 3akoHbl Papanes s JIEKTPOIU3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSTENbHBIM
paspsan. Paznuyneie TMIIBI CaMOCTOSTENBHOTO pa3psana. Monnus. [lnasma.

TexHuueckue yCTpOMCTBA M INPAKTUYECKOE NPHUMEHEHME: Ia30paspsiIHbIE
Jamibl, SJIEKTPOHHO-JIy4eBas TpyOKa, MOJyHIPOBOJHUKOBBIE NPHUOOpBI: AMOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAUOJ, TajlbBaHUKA, paUHUPOBAHUE MEMH,
BBIIUIABKA aJIIOMHUHHUSI, SJIEKTPOHHAST MUKPOCKOIIHSI.

Jlemoncmpayuu.

3aBUCUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPBI.

IIpOoBOIMMOCTB JIEKTPOIUTOB.

3akoHbl 3ekTposm3za dapajes.

M ckpoBoii pa3psa ¥ IPOBOJAUMOCTb BO3yXa.

CpaBHEHHE MPOBOAUMOCTH METAJUIOB U MOJYITPOBOIHUKOB.

OIHOCTOPOHHSS MPOBOAUMOCTD TUOAA.

Yuenuueckuit saxcnepumenm, nadopamopnsie padomul, nPAKMUKyM.

Hab6monenue anextponmsa.

W3mepenne 3apsaa OTHOBAJIEHTHOTO HOHA.

HccnenoBanue  3aBUCMMOCTM  CONIPOTHUBIIGHHMSI  TEPMOPE3UCTOpa  OT
TEMIIEpaTyphI.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOA.

Pu3nyecKuil NPaKTUKYM.

Crioco0bl n3MepeHus: GU3NYECKUX BETUYHH C UCIOJB30BaHUEM aHAJIOTOBBIX
U 1U(POBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JAaTYUKOBBIX CHUCTEM.
AGCOIOTHBIE U OTHOCHUTEJIbHBIE TIOTPEIIHOCTH U3MEPEHUN (PU3UUECKUX BEJINYMH.
OueHka rpaHui] NOrpeHOCTEN.

[IpoBeneHnEe  KOCBEHHBIX HW3MEPEHHW, MCCIEJOBAHUHW  3aBUCHMOCTEU
¢u3znyecKux BEIMYMH, MPOBEpPKa MPEAJIOKEHHBIX THUMNOTE3 (BBIOOp U3 pador,
ONMCAHHBIX B  TEMAaTUYECKMX  pas3fenax «YYEHMYECKHMM  JKCIIEpUMEHT,
Ja00paTOpHBIE PAOOTHI, TPAKTUKYM).

MexnpeaMeTrHbie CBA3M.

WUzyyenne kypca ¢usuku yrinyonénHoro ypoBHs B 10 kiacce
OCYILECTBISICTCSA ¢ YYETOM COAEPKATEIBHBIX MEXIIPEIMETHBIX CBSA3EU C KypcaMu
MaTeMaTHKH, OMOJIOTUU, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmusvie nOHAmMUA, C6A3AHHbBIE C U3YUEHUEM MEMOO08 HAYUHOZ20
no3HanuA: SIBICHUE, Hay4yHbIH (akT, Tumnoresa, ¢u3nyecKas BeIMYMHA, 3aKOH,



Teopusi, HAOJIOACHHE, HKCHEPUMEHT, MOJCIUPOBAHHE, MOJIElb, HW3MEpPEHHE,
MOTPENTHOCTH U3MEPECHHM, U3MEPHUTEIIbHBIE TPUOOPHI, I POBast J1abopaTopusl.

Mamemamuxka: peuieHue CUCTeMbl ypaBHeHMH. JluHeiHas ¢yHKUuS,
napabosa, runepbona, ux rpaduku U cBoiicTBa. TpuroHomerpuyeckue QPyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BexTops! 1 uX MpOEKIMH Ha OCU KOOPJMHAT, CII0KEHHE BEKTOPOB.

Buonozusa: mexanuveckoe JABWKEHUE B KUBOU mpupoze, nuddysus, ocMoc,
TEMJI000MEH >KMBBIX OPraHU3MOB, TEIJIOBOE 3arpsi3HEHUE OKPYXkKAIoLEH Cpe.bl,
yTHiIM3anuss OHMOOPraHMYECKOro TOIUIMBA I  BBIPAOOTKH  «TEIJIOBOM» U
ANEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KalWJUISIPHbBIE SIBJIEHUS B IPUPOJIE,
AIIEKTPUUECKHE SIBICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE AaTOMOB M MOJEKYII,
MOJIb BEIIECTBA, MOJIIpHAs Macca, MOJIyYEeHHE HaHOMATEPHAJIOB, TEIUIOBbIE
CBOMCTBa TBEPJBIX TEJN, KUJIKOCTEH U ra30B, )KUIKUE KPUCTAIIbI, JIEKTPUUECKUE
CBOICTBAa METAILIOB, JEKTPOIUTUYECKAS TUCCOLMALINS, TAIbBAHNUKA, SJICKTPOHHAs
MUKPOCKOIIHS.

TI'eozpaghua: BnaxHOCTh BO3AyXa, BETPBI, OApOMETP, TEPMOMETP.

Texnonozcusa: npeoOpa3oBaHUe JBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHMJIKOTO TPEHUSI B TEXHUKE, CTATUYECKHE KOHCTPYKUUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), UCIOJIb30BaHUE 3aKOHOB COXPaHEHUS
MEXAaHUKH B TEXHUKE (TUPOCKOIN, BOAOMET WM ApPYTUE), ABUTATEIb BHYTPEHHETO
cropaHusi, naponasi TypOuHa, ObITOBOM XOJIOAWJIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIyYeHUS] COBPEMEHHBIX MaTepuajoB, B TOM YHCJIE€ HaHOMAaTepUaJOB, U
HAHOTEXHOJIOTUH, 3JEKTPOCTaTUYECKAs 3alllMTa, 3a3eMJICHUE S3JIEKTPONpHUOOpPOB,
ra3opaspsiIHble JaMIIbl, TOTYITPOBOAHUKOBBIE IPUOOPHI, FAIbBAHUKA.

11 KIIACC

Paznen 4. DiekTpoauHaMuKA.

Tema 4. Macnummnoe noe.

B3aumonencTere NOCTOSHHBIX MAarHUTOB W IPOBOJHHMKOB C  TOKOM.
MaruutHoe mnone. Bektop MarHuTtHOM uWHAyKuMH. [IpuHiun cynepno3unnu
MArHUTHBIX NOJeH. JIMHUY MarHUTHOM MHIYKLWH.

MarauTtHoe 1moJjie TpOBOJHUKA C TOKOM (TPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Dpcrena.

Cuna Amrepa, e€ HalpaBJIEHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. J[BH>KEHHE 3apsKEHHONW YaCTULIbI
B OJIHOPOJIHOM MarHUTHOM mnoJje. Pabota cunbl Jlopenna.

MarunuTtHoe nozne B BeuecTBe. PeppOMArHeTUKY, Mapa- U AMaMarHeTUKH.



TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: IPUMEHEHHUE
ITOCTOSTHHBIX MarHMTOB, AIEKTPOMArHuTOB, TECTEeP-MYyJIbTUMETD,
3NIEKTPOABUTATENDb SIKOOU, YCKOPUTENIHU 3JIEMEHTAPHBIX YaCTHUII.

Hemoncmpauyuu.

KaptuHa  nuHMI  WMHAYKOMM  MArHUTHOTO  MOJS  IOJIOCOBOTO M
MI0JIKOBOOOPA3HOTO MOCTOSHHBIX MAarHUTOB.

KaprtrnHa nMHMI MarHUTHOW MHIYKIMU IO JUIMHHOTO IIPSIMOTO IPOBOJHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO MPOBOJHUKA, KATYILIKH C TOKOM.

B3anmoeiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cumel JIopeH1a Ha HOHBI JIEKTPOJIUTA.

Habmonenue ABMKEHUS MyyKa 3JEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMT JNEUCTBUS ANEKTPOUZMEPUTEIBHOTO npubdopa
MAarHUTO3IEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxmuKym.

HccenenoBanre MarHUTHOTO TOJIS TIOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBONCTB eppOMarHeTUKOB.

HccnenoBanne 1eMCTBUS NOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenune cuiibl AMrepa.

N3yuyeHune 3aBUCUMOCTH CHJIbI AMIIEpa OT CHJIBI TOKA.

OnpeneneHne MarHUTHOW MHYKLIMHA Ha OCHOBE U3MEPEHUS CUJIbl AMIiepa.

Tema 5. Inekmpomazcnumnan UHOYKYUAL.

SIBiieHue DNEKTPOMArHUTHOW MHAYKUMU. IlOTOK BekTOpa MarHUTHOM
uHaykiuy. OJIC wHAyKuuu. 3aKkoH JJieKTpoMarHuTHOW wuHaykuun Oapanes.
Buxpesoe anexrpuueckoe nosne. Toku Pyxo.

O/1C umHayKuMyM B NPOBOJHUKE, JABHKYIIEMCS B OJHOPOJHOM MAarHUTHOM
oJie.

[Tpasuno Jlenua.

NunyktuBHOCTh. KaTymika WHAYKTMBHOCTM B LENM ITOCTOSIHHOTO TOKAa.
ABnenue camonHaykuuu. IJ[C caMOMHIYKIIMH.

OHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckne yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHl: MHAYKIHWOHHAS
II€4Yb, COJICHOM/, 3alIUTa OT JIEKTPU3ALMU TEJ NPU ABUKEHUH B MArHUTHOM I10JIE
3eMIIH.

Hemoncmpauyuu.

Hab6nroaenue siBaeHuUs 3JIeKTPOMarHUTHOW MHTYKIIMH.

UccnenoBanne 3aBucumoctd OJIC MHAYKIMM OT CKOPOCTH W3MEHEHHUS
MAarHATHOTO MOTOKa.



[IpaBwiio Jlenna.

[Tanenne MarauTa B aIFOMUHUEBON (METHON) TpyOe.

SIBeHre CaMOMHTYKIIMH.

Hccnenosanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTU M3MEHEHUS
CHUJIbI TOKA B LICTIH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHON UHIAYKIIUH.

Ornpenenenne MHAYKIUU BUXPEBOIO MArHUTHOTO TTOJISL.

HccnenoBanue sIBICHUS] CAMOMHIYKIIUH.

COopka MoJ1en 3JIEKTPOMAarHUTHOTO reHepaTopa.

Pa3znen 5. KoJsiebanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarensHas cucrema. CBOOOIHBIE KOJICOAHNUS.

["apMonunyeckue kosebanusi. Kunematuueckoe ¥ JTUHAMHUYECKOE OIMUCAHUE.
DHepreTuyeckoe ONMucaHue (3aKOH COXPAHEHUS MEXaHWYECKOW sHepruu). BoiBoa
JTUHAMAYECKOTO OMUCAHUS TaPMOHMYECKUX KOJIEOAHWUN W3 MX SHEPTeTHYECKOTO W
KMHEMATUY€CKOTO OTTMCAHMSI.

Ammutyaa U ¢asza kosebanuil. CBsI3b aMIUIMTYIbl KOJeOaHUN HCXOAHOU
BEJIMYMHBI C aMILTUTYIaMU KOJIeOaHUI €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon m uacrtora koseOanuii. [lepmom Mmambix CBOOOTHBIX KOJICOAHWI
MaTEMaTUYeCKOro MasTHHKA. llepnon CBOOOAHBIX KONIEOAHWA MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aTyxaromux Koiebanusx. BeiHykneHHbIe KoneOanus. Pe3oHaHc.
Pe3onancHas kpuBas. BrnusgHue 3aryxaHuss Ha BHJ PE30HAHCHOW KPUBOMU.
ABTOKOJICOaHUS.

TexHn4ecKkre yCTpOMCTBA U TEXHOJIOTMYECKHE MPOLECCHI: METPOHOM, YacChl,
KaueJu, My3bIKaJbHble HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauyuu.

3anuck K01e0aTeTbHOTO ABUKCHUS.

HalGmronenue He3aBHCHUMOCTH TIEpHO/Ia MaIbIX KOJIEOAHUN Tpy3a HA HUTH OT
aAMILTUTY ABL.

HccnenoBanue 3aTyXalMuUX KOAeOaHUM 1 3aBUCUMOCTH TIEPUOJIAa CBOOOTHBIX
KOJICOAHHI OT COMPOTUBIICHHUS.

HccnenoBanne KkoneOGaHWi Tpy3a HA MACCUBHOM TMpYXKHHE C IEJBIO
dbopMHpOBaHUS IPEACTABICHUIN 00 MACATBHON MOIEIN IPYKUHHOTO MasTHUKA.

3aKOH COXpaHEHUs YHEPTUU NPU KoJIeOaHUSX Ipy3a Ha NPYKUHE.

HccnenoBanue BBIHYKICHHBIX KOJIEOAHUIA.

Hab6nronenue pesonanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3mepenne mnepuona CBOOOIHBIX KOJEOAHUI HHUTSHOTO U MPYXUHHOTO
MasTHUKOB.

N3ydeHne 3aKOHOB JABMKEHUS TEJa B X0JI€ KOJICOaHH HA yIIPYTrOM MOABECE.

W3yueHune nBUKEHUSA HUTAHOTO MasiTHUKA.

ITpeoOpa3oBaHue PHEPrUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYAbI 3aTYXAIONINX KOJIeOaHU.

HccnenoBanue BHIHYKIECHHBIX KOJICOAHHI.

Tema 2. InekmpomazcHummnuple KO1e0AHUA.

KonebatenbHbiil KOHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
uaeanpHOM KoisiebaTenpHOM KOHType. Popmyna Tomcona. CBsi3p aMIIUTY/bI
3apsiia KOHJAEHCATOpa ¢ aMIUIUTYI0M CHIIbI TOKA B KOJIE0ATEIbHOM KOHTYDE.

3aKOH COXpaHEeHMsI SHEPTUU B UI€aTbHOM KOJe0aTeIbHOM KOHTYPE.

3aryxaromue JIEKTPOMAarHUTHBIC Kosie0aHusl. BeIHyX/1€HHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHUs.

[lepemenHBIM TOK. MOIIHOCTE MEPEMEHHOTO TOKAa. AMIUINTYJHOE U
JEHCTBYIOIIEE 3HAUYCHHWE CHJIBI TOKAa W HANpsHKEHUS TMpU pas3iaudHoil (opme
3aBUCHMOCTH IIEPEMEHHOIO TOKA OT BPEMEHMU.

CHHyCOMJAIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
VMHIYKTUBHOCTH B LIE€NM CHUHYCOUJAJIBHOIO NEPEMEHHOIO TOKa. PE30HaHC TOKOB.
Pe3onanc HanpsKeHUN.

WUneanvupiii  Tpanchopmarop. IlpousBonactBo, mepemadya u moTpeOiIeHHE
IIEKTPUYECKOU SHEPIHH.

OKOJIOTMYECKUE PUCKUA IpU IPOU3BOACTBE JJEKTpo3Hepruu. KymbTypa
VICITOJIB30BAHUS AJIEKTPOIHEPTUH B [IOBCETHEBHOU KU3HH.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE NPOLECCHI: IEKTPUUYECKUM
3BOHOK, T'€HEPATOP NEPEMEHHOTO TOKA, IMHUHU dJIEKTPOIIepe1ay.

Hemoncmpauyuu.

CBOOOJHBIE AIIEKTPOMATrHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOHBIX KOJIEOAHHUM OT MHAYKTUBHOCTH U EMKOCTH
KOHTYDa.

OcuuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

['eHepaTop He3aTyXaroIMX 3JIEKTPOMATHUTHBIX KOJEOAHNH.

Mopeinp 31eKTpOMarHuTHOIO FeHepaTopa.

BoinyxneHHbIe CHHYCOMIaTbHbIE KOIeOaHusl.

Pesncrop, KaTymka MHAYKTUBHOCTM M KOHJEHCATOP B LENM IIEPEMEHHOTO
TOKA.

Pesonanc mnpu mociaenoBaTeIbHOM —COCAMHEHUM PE3UCTOPA, KaTyLIKH
VHIYKTUBHOCTH M KOHAECHCATOPA.

VY CTpoiicTBO ¥ IPUHITUI ACUCTBUS TpaHChOopMaTopa.



Mogenb JIMHUY 3JIEKTPONEPENAYN.

Yuenuueckuii sxcnepumenm, nabopamophuie padomul, RPAKMUKYM.

N3yuenue tpancpopmaropa.

HccnenoBaHue MepeMEHHOTO TOKa 4Yepe3 MOCNIeNOBATENbHO COEIUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

Hal6mronenue 31eKTpoMarauTHOTO pe30HAHCA.

HccnenoBanre paboThl HCTOYHUKOB CBETA B IIEMTU TIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u I1eKmMpoOMaZHUMHbLE B0JIHBbL.

MexaHudeckue BOJHBI, YCIOBUSI UX pacnpoctpaHeHusi. Ilonepeunbie u
pOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pachpoCTpaHEHUs M JJIMHA BOJIHBIL.
CBolicTBa MEXaHWYECKHUX BOJIH: OTpPaXCHUE, MpejoMiieHHne, WHTep(epeHius u
U paKims.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[IIyMoBoOe 3arpsi3HEHNE OKPY>KAIOIIEH CPEIbl.

DNEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS M3TYYCHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmMHuast opueHTaIms BEKTOPOB B AJIEKTPOMATrHUTHOM BOJIHE.

CBoiicTBa  DJIGKTPOMarHWUTHBIX  BOJH:  OTPaXKEHUE,  MPeJIOMIICHUE,
noJisipu3alus, HTepdepeHuus u qudpaxims.

[IIxana 3mMeKTpOMarHUTHBIX BOJIH. [[pUMeHEeHHE AIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[TpuHIMTIBEI paUOCBI3M U TeNeBUIEHU. Pagnonokamms.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpe/ibl.

TexHuueckue yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIE
WHCTPYMEHTBHI, pajiap, paauonpuéMHUK, TEIEeBU30p, aHTeHHa, TenedoH, CBU-neus,
yJIBTPA3BYKOBAsI TUATHOCTHUKA B TEXHUKE W MEIUIIMHE.

Jlemoncmpayuu.

OOpa3zoBaHuE U PaCIPOCTPAHEHUE MMONEPEUHBIX U MPOJIOIBHBIX BOJIH.

Kone6momeecs Teo Kak UCTOYHHK 3BYKa.

3aBUCHUMOCTH JUTMHBI BOJIHBI OT YaCTOTHI KOJICOAHHUH.

HabGmronenue otpaxeHus u mpeioMICHUS MEXaHUYECKUX BOJTH.

Hab6mronenue natepdepennmu u qudpakiiny MEXaHUIECKUX BOJH.

AKyCTHUYECKHI1 pe30HaHC.

CBolicTBa yJIbTpa3ByKa U €ro MpUMEHEHHUE.

HaGmronenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYION W
4aCTOTON KOJICOaHMIA.

HccnenoBanre  CBOMCTB ~ DJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpPa)KEHUE,
npesioMJIeHUE, NoJsipu3anus, 1udpakius, uHTepdepeHus.

Oo6HapyxeHue HHGPaKPaCHOTO U YIbTPahrOIETOBOIO U3ITyYSHHIA.

Yuenuueckuii sxcnepumenm, nabopamophuie padomul, PAKMUKYM.



W3ydenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenue pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMosIMHEHOE paclpOCTPaHEHUE CBETAa B OAHOPOAHOU cpene. JIlyu cBera.
To4YeyHbIl1 HICTOYHUK CBETA.

OTtpaxeHnue cBera. 3aKOHbI OoTpaxkeHus cBeTa. IlocTpoenue n3oOpakeHuil B
iockoM 3epkaie. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONMIOTHBIN MOKa3aTeb
npenaomiieHus. OTHOCUTENBHBIN MOKa3aTelb NpesoMiieHHs . [I0CTOSHCTBO YaCTOTHI
CBETAa M COOTHOILICHHWE JJIMH BOJIH IPH NEPEXOJEC MOHOXPOMATHUYECKOIO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPE.

Xon nyueit B mpusme. Jucnepcust cBeta. CIOXHBINA cOocTaB 0Oenoro cpera.
IIBer.

[lonHoe BHyTpeHHEEe oTpaxeHue. [IpenenbHbIil yroa MmojJHOTO BHYTPEHHETO
OTPAKECHMUS.

Cobuparoniie U pacceuBaromue JuH3bl. ToHkas nuH3a. DoKycHOe
paccTossHUE M OINTHYECKas CHJa TOHKOW JIMH3BL. 3aBUCHUMOCTH (DOKYCHOTO
paccTosiHUus TOHKOM cepruyeckoi JHMH3bI OT €€ T€OMETPUU U OTHOCUTEIHHOTO
MOKA3aTeIs MPETOMIICHUS.

@opMyJia TOHKOW JIMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

Xona Jyya, mpOWEAUIero JUH3Y IIOJA IMPOU3BOJIBHBIM YITIOM K €€ IJIaBHOM
ontudyecko ocu. IlocTpoeHne wu300pakKeHWI TOUYKHM W OTpe3ka NpsIMOH B
coOMpaIOIIMX U PaCCeUBAIOLIUX JIMH3AaX U UX CHUCTEMaX.

OnTuueckue npubopsl. Paspemaromas cnocoOHOCTh. [1a3 kak ontuyeckas
cucrema.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKOU ONITUKH.

BonnoBas ontuka. Wurepdepennuss cBera. KorepeHTHblE HCTOYHUKHU.
VYcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHMHMMYMOB B HHTep(hEpEHIIMOHHOU
KapTHHE OT JBYX KOIEPEHTHBIX HCTOYHUKOB. [Ipumepsl Kknaccuyeckux
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpakmus cBera. [udpakumonnas pemérka. YciaoBue HaOTIOACHUS
INIABHBIX ~MAakKCUMYMOB IIpM  NAJE€HHM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPAKIIMOHHYIO PEIMIETKY.

[Tonspusanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: OYKH, JyIa,
nepuckon, Qoroamnmnapar, MUKPOCKOI, MPOEKIIMOHHBIN amnmnapar, MpOCBETIECHUE
ONTHKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpauyuu.

3aKOHBI OTPAKEHHUS CBETA.



HccnenoBanne npeioMIEHUs CBETA.

Ha6mronenue nosiHOro BHYTpEHHETO OTpaxeHus. Moiens CBeTOBOIA.

HccnenoBanre xoJa CBETOBBIX IYYKOB YEpe3 IJIOCKOMapaliebHYIO
IJIACTUHY U NIPU3MY.

HccnenoBanre CBOMCTB M300paKeHUH B JIMH3AX.

Mogaenn MUKpOCKOIa, TEJIECKOIA.

Hab6mronenue natepdepenimm cpera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HalGmronenne nudpakiuu cBera.

N3ydenne nudppakiiMOHHON PEIIETKH.

Hab6monenne nudpakiinoHHOTO CIIEKTpa.

Hab6mronenue nucnepcun cBera.

Hab6nronenue nonsipusaiuu CBeTa.

[IpuMeHeHuE MONSIPOUIOB ISl U3YUCHHS] MEXaHUYECKUX HANPSHKEHUN.

Yuenuueckuii sxcnepumenm, navopamopusie padomul, npaKmMuKym.

N3mepenue nokazaresis npeoMIeHUs CTeKa.

HccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pAcCTOSHUSI OT BemiecTBa (Ha
NpUMEPE KUJKUX JTUH3).

N3mepenrie POKyCHOrO pacCTOSIHUS paCCEUBAIOLIUX JIMH3.

[Tomy4yenune n300pakeHNs B CUCTEME U3 TUIOCKOTO 3epKayia v JTMH3HI.

[Tomy4yenune n300pakeHNs B CHCTEME U3 IBYX JIH3.

KoHcTpynpoBaHue TEIECKONNYECKUX CUCTEM.

Habnronenue nudpaxkuuu, tHTEpPEpeHIMH U MOISpPU3aLUU CBETA.

W3ydenue noyisipru3aliy CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3yuenne naTEpPEPEHITNH JIA3EPHOTO U3ITyICHHS Ha IBYX IIEIISX.

Hab6mronenue nucnepcun.

Hab6mroaenue u uccnenoBanue AUGPaKiimOHHOTO CIEKTpa.

HN3mepenune IiMHbl CBETOBOM BOJIHBI.

[TomydyeHue criekTpa W3Iy4YEHHUs CBETOMMOAA TP MOMOIIU IU(DPaKITMOHHON
PELIETKU.

Pa3znen 6. OcHOBBI crieIUAJILHON TEOPUU OTHOCHTEIbHOCTH.

['panuipl OPUMEHMMOCTH  Kiaccuyeckod — mexaHuku.  [loctynaTel
CIIELIMAIBHON TEOPUH OTHOCUTEIIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  mHTepBasl.  [IpeobpazoBanus  Jlopenta.
VYcnoue npuuUHHOCTH. OTHOCUTEIBLHOCTH OJHOBPEMEHHOCTH. 3aMeJICHHE
BPEMEHU U COKpALIEHUE JUINHBI.

DHEPrusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIbI.

CBs13b MacChl C SHEPrUEN U UMITYJIbCOM PEIATHBUCTCKON YaCTHULIbI. DHEPTHUS
MOKOS.



TexHUYecKue YCTpOWCTBA M TEXHOJIOTMUECKHE MPOLECCHI: CITyTHUKOBBIE
MPUEMHHKHU, YCKOPUTEIHU 3aPSyKEHHBIX YACTHIL.

YyeHnueckui IKCIIEPUMEHT, JIabopaTOpHbIE PA0OTHI, MPAKTUKYM.

OnpeneneHne MMIYJbca W DHEPrUM  PEIATUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3aPSXKEHHBIX YACTUIl B MATHUTHOM TOJIE).

Paznen 7. KBanToBas ¢pusuka.

Tema 1. KopnycKyaapho-601H0801 0yaiu3m.

PaBHOBeCHOE TEIJIOBOE M3JIy4YEHHE (U3IydeHUE aOCOJIOTHO YEPHOTO TEa).
3akoH cMmemeHuss Buna. ['mnore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPTrUsi U UMITYJIbC (POTOHA.

®ororddext. Onbitel A. I'. CronetoBa. 3akonbsl poTodddexra. YpaBHeHHE
Onnmreiina ansa potospdexra. «Kpacuas rpanuna» Gporosddexra.

JlaBnenue cBera (B YACTHOCTH, JaBJIEHME CBeTa Ha aOCOJIOTHO
NOTJIOIIAIONIYI0 ¥ a0COJIIOTHO OTpaxarollyro mnoBepxHocth). Ombitel I1. H.
JleGenena.

BoisHoBbI€ cBOMCTBa yactul. BosHbl ne bponnsa. /lnuna BonHsl ae bponnsa u
pasMepsl 00JacTH JIOKaIM3allMM JBWXKYyIIeics dactuisl. KopmyckymspHo-
BOJIHOBOU Jyanu3Mm. J{udpakius 351eKTpoHOB Ha KpUCTalIax.

Crneunduka nzmepenuii B Mukpomupe. COOTHOLIEHUSI HEOMpPeaeEHHOCTEN
['eitzenOepra.

TexHH4eCcKkrue yYCTPOMCTBA M TEXHOJIOTHMYECKHE IPOLECCHI: CHEKTPOMETD,
dboTo3eMEeHT, (HOTONATYMK, TYHHEIbHBI MHUKpPOCKON, COJIHeUHas Oarapes,
CBETOJIUOL.

Hemoncmpauyuu.

®o1orh(DHEeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHETO (poTod(deKTa.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBJIEHUS  IOJYNPOBOAHUKOB  OT
OCBENIEHHOCTH.

Ceeroauo.

Conneynas OaTtapes.

Yuenuueckuit sxcnepumenm, navopamopnuie padomul, npaxmuKym.

HccnenoBanue Gporopesucropa.

N3mepenne nocrosiHHoM [lnanka Ha ocHOBe uccienoBanus pororpdexra.

HccnenoBanue 3aBUCHMOCTH CUIIBI TOKA Y€PE3 CBETOIMO OT HAIPSHKEHMUS.

Tema 2. Duzuxka amoma.

OneITEl O HCCIENOBAHUIO CTpoeHus aroMa. [lmanerapHas moxenb aroma
Pezepdopna.

[Toctynatel bopa. M3nyuenue u nornomieHrue GOTOHOB MpU NMEPEXO/E aToMa
C OJTHOTO YPOBHsI SJHEPTUH HA IPYTOU.



Bunsl cnektpoB. CrieKTp ypOBHEM 3HEPTHH aTOMa BOAOPO/IaA.

CrnoHTaHHOE U BBIHYKJICHHOE U3JydeHue cBera. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Hemoncmpauyuu.

Mopenb onbita Pesepdopra.

Habmronenne nuHelyaThIX CIIEKTPOB.

YCTpONCTBO U IEUCTBUE CUETUMKA MOHUZUPYIOIIUX YACTHLL.

Onpenenenue JIMHBI BOJIHBI JJA3€PHOTO U3Ty4YECHUSI.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomul, npaKmMuKym.

Hab6mronenue nuaegaToro crekrpa.

HccenenoBanne CrieKTpa pa3peKeHHOTO aTOMAapHOIO BOAOPOAA U U3MEPEHHE
nocrosiHHoi Punbepra.

Tema 3. Qu3uka amomnoz2o a0pa u INEMEeHMAPHBIX YACMUY,.

Hyknonnas monens siapa I'eitzenOepra—liBanenko. 3apsan siapa. MaccoBoe
yucio sapa. M3oronsl.

PagnoaktuBHOCTh. Anbga-pacna. DIEKTPOHHBIM M TMO3UTPOHHBIA Oera-
pacnan. ['aMmma-nu3nydeHue.

3akOH pPaguOaKTUBHOTO pacnaja. PaauoakTWBHBIE HW30TONBI B IMPUPOJE.
CBoiicTBa MOHU3HUPYIOLIEr0 H3JIy4YeHHUs. BiusHue pagHMOaKTHBHOCTH HA YKUBbBIE
oprauu3msbl. EcTecTBeHHbIN (OH n3nmyueHus. Jlozumerpus.

DHeprus CBA3M HYKJIOHOB B sipe. SAnepublie cuibl. Jlepext macchl siapa.

SAnepusie peakuuu. Jlenenue u cunTes sAaep. AnepHeie peakTopsl. [Ipobdiemsl
YIPaBISIEMOTO TEPMOSIAEPHOTO CHHTE3d. OKOJOTHMYECKHUE ACHEKTBI Pa3BUTHS
SIIEPHON SHEPIETUKH.

Mertoapl perucTpanuy U UCCIEN0BaHUS SJIEMEHTAPHBIX YACTUL.

@dyHIaMEHTalbHbIE B3aUMOJCUCTBUA. bapHOHBI, ME30HbI U JICNTOHBI.
[IpencraBnenne o CtangaptHoi Moaenu. KBapk-rimrooHHas MOAENb aApOHOB.

®dusznka 3a npenenamu CranaapTHON Mozaenu. TE€MHas Marepus U TEMHas
DHEPIusl.

EnuncTBO u3nyeckoil KapTUHBI MUpA.

TexHuyeckue ycTpoiCcTBa U TEXHOJOTHUECKUE MTPOLIECCH: TO3UMETP, KaMepa
Bunbcona, saepHbI peakTop, TEPMOSIACPHBIA peakTop, aTomMHas OomoOa,
MarHUTHO-PE30HaHCHAst TOMOrpadus.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaxmuKym.

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM (hoTorpadusm).

HccnenoBanue paJuoakTUBHOTO (DOHA € UCIIOJIB30BAHUEM JO3UMETPA.

N3yuenue normuoiieHus 0eTa-4acTull aTlOMUHUEM.

Pa3nen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPUZUKH.



Otanbl pa3Buths actpoHomuu. [IpuknagHoe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
actpoHomMuu. [IpUMEHMMOCTh 3aKOHOB (HU3UKH JJIs1 OOBSICHEHUS TPHUPOIBI
KOCMUYECKHX 0OBEKTOB.

Mertoapl acTpOHOMHYECKHX HccienoBaHui. (COBPEMEHHBIE ONTUYECKUE
TEJIECKOIbI, PAANOTEIECKOIbI, BHEATMOC(EPHAS] aCTPOHOMHSI.

Bunx 3Bé3mnoro neba. Co3Be3nmsi, spKkue 3BE3IbI, TUTAHETHI, WX BHUIANMOC
JIBUKEHHE.

ConHeuHas cucrtema.

Connue. ConHeuHast akTUBHOCTh. Mctounuk sHeprun CoJiHLIA U 3BE3 .

3BE3/bl, UX OCHOBHBIE XapAaKTEPUCTUKH. J[MarpaMma «CIEeKTPAJIbHBIA KIacc —
CBETHUMOCThY». 3BE3/Ibl TJIABHOW TIOCIJIEIOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3M TJIABHOW MOCJIEA0BATEIBHOCTA. BHYTpEHHEE CTpOEHHE
3BE31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKIAECHUN U 3Bororuu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3I.

Mneunsiii Ilyte — Hama I'anaktuka. [lonoxxenue m nuxenue CosiHLIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBasapbsl. UEpHBIE ABIPHI B sSApax
raJaKkTHK.

Bcenennas. Pacimpenune Beenennoii. 3akon Xa06ma. Paz0eranue rajakTuk.
Teopus bonpiioro B3peiBa. PeIMKTOBOE M3TyUYEHHKE.

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOieMbl aCTPOHOMHH.

Yuenuueckue navnwoenus.

HabGmronenust 3B€3qHOr0 HeOGa HEBOOPYKEHHBIM TJIA30M C MCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUJIOKEHUH /1JI ONpe/iesieHUs MOJ0KEeHUsSI HEOECHBIX 00OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ausi CeBepHOro mnoJiymiapusi U sipKue
3BE3/BI.

HaGmronennss B Teneckon JlyHbI, IIaHeT, TyMaHHOCTEH U 3BE3NIHBIX
CKOIUJICHUM.

Pu3nyecKuil NPaKTUKYM.

Crioco6b1 m3Mepenns (PU3NYeCKnX BETUYUH C MCTOJIH30BAHIEM aHAIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIbHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BETUYHH.
OueHka rpaHul] HOTPEIIHOCTEN.

[IpoBeneHne  KOCBEHHBIX HW3MEPEHHW, MCCIEHOBAaHUW  3aBUCHMOCTEU
bu3NYeCKuX BETUYHMH, TPOBEpPKA MPEMIOKEHHBIX THUNoTe3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMAaTUYECKUX  pas3feiax «YUYEHUYECKHH  SKCIIEpUMEHT,
Ja00paTOpHbIE PAOOTHI, MPAKTUKYM).

O6o01maroee NOBTOPEHUE.



O06o001eHne U cucTeMaTu3alus CoAep)aHus pa3AesioB Kypca «MexaHuKay,
«MonekynspHas pu3nKa U TEpMOAUHAMUKA», «DIEKTpoauHamMuKkay, «Konebanus
U BOJHBD, «OCHOBBI CIEHHATIBHOM TEOPUHM OTHOCUTEIBHOCTH», «KBaHTOBas
¢uznka», «IEMEHTbl aCTPOHOMUHU U aCTPOPUIUKNY.

Ponp ¢u3ukm u acTpoHOMMM B HKOHOMUYECKOM, TEXHOJOIMUYECKOM,
COLIMAJILHOM M 3TUYECKOU cepax AesTeIbHOCTH YeIOBEKa, POJIb U MECTO (PU3UKU
Y aCTPOHOMMH B COBPEMEHHON HAay4HOM KapTUHE MHpPA, 3HAUYCHHUE OIMCATEIIBHOM,
CHUCTEMATU3HUPYIONICH, OOBSCHUTEIBPHOM W  MPOTHOCTHYECKOW  (PyHKIUMH
(duznyeckoil Teopuu, poib (GU3NUECKON Teopuu B (POPMUPOBAHUU IPEICTABICHUN
0 Qu3nyeckoil KapTUHE MUpPA, MECTO (PU3NYECKON KAapTUHBI MHUpa B OOILEM psAy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUN O IPUPOJE.

MexnpeaMeTrHbie CBA3M.

N3yyenne kypca ¢usuku yriyonéHHoro ypoBHs B 11 kiacce
OCYILECTBISICTCSA ¢ YYETOM COAEPKATEIBHBIX MEXIIPEIMETHBIX CBS3EH C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnole nonamus, C6A3AHHbBIE C USYUECHUEM MEMO006 HAYYHO20
no3HanuA: SIBICHUE, Hay4yHBIH (akT, Tumnoresa, ¢u3nyecKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, HKCHEPUMEHT, MOJEJIMPOBAHHUE, MOJIENb, HW3MEpPEHHUE,
HOTPEIIHOCTH U3MEPEHU, N3MEPUTENBHBIE TPUOOPHL, IUPpoBast 1adopaTopusl.

Mamemamuka: pelieHWE CUCTEMBl YpPaBHEHHW. TpPUTOHOMETpUYECKHE
(GYHKIMHM: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIE€CTBO. BEKTOpBI M HMX MPOEKIMU HAa OCU KOOPIMHAT, CJIOKEHHUE BEKTOPOB.
ITpousBoaHble 3nemMeHTapHbIX (GyHkumid. [lpu3Haku 1onoOUs TPEYroJIbHUKOB,
oIpezesieHue IIIOIAAH MIIOCKUX (GUryp u oo0béma Ter.

Buonozcun: >nektpuyeckue SBICHUS B JKUBOW MpUpOJE, KoyieOaTeabHbIE
JIBW)KEHUS B JKMBOW INPUPOJE, DOKOJOTMYECKHE PHUCKA MPU IPOU3BOJCTBE
NIEKTPOIHEPTUH,  DIEKTPOMAarHUTHOE  3arpsA3HEHUE  OKPYXKAIOLIEHM  cpensl,
yJIBTPa3BYyKOBasl JMAarHOCTMKA B MEIULHHE, OINTHYECKHE SBICHUA B JKUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB Y MOJIEKYJI, KPUCTAJUINYECKasA CTPYKTYpa TBEPIBIX
TEJN, MEXaHU3Mbl OOpPa30BaHMsI KPUCTAJUIMYECKON pEIIETKH, CHEKTPaIbHBIMN
aHaJIN3.

I'eocpagua: marHuTHBIE TIONKOCA 3€MJIM, 3aJ€KM MAarHUTHBIX  PYA,
dboTochEMKA 3€eMHOM TTOBEPXHOCTH, cericmorpad.

Texnonocusn: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB,
AJIEKTPOJIBUraTeNb SIKOOM, reHepatop MEPEMEHHOr0 TOKa, MHAYKLMOHHAS Ie4b,
JIMHUM DJIEKTpOIEpenad, dJIEKTPOABUIaTeNb, pagap, paIHuoOIPUEMHUK, TEIEBU30D,
anTeHHa, tenegoH, CBY-meub, ynapTpa3ByKoBas JUAarHOCTHKa B TEXHHKE,



HpOGKHHOHHBIﬁ afrapar, BOJIOKOHHAas OITHUKA, COJTHCYHAA 6aTape$[, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, sAACpHAad SOHEPIreTUKa U 9KOJIOTUICCKUC aCIICKThI ee pa3sBUTHA.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHUA ITPOI'PAMMBI 110
POU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUAJIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIbTATbBI

JInuHOCTHBIE pe3yabTaThl OCBOCHMS YyuyeOHoro mpenMera «Dusnka»
JOJDKHBI OTPa)kaTh TOTOBHOCTh U CITOCOOHOCTH 00YYarONuXCsl PyKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUi, TO3UTUBHBIX BHYTPEHHHX  YOEXKJCHHH, COOTBETCTBYIOIIMX
TPaJAULIMOHHBIM LIEHHOCTSIM POCCHICKOIro OOIIeCTBa, PACIIMPEHUE KU3HEHHOIO
ONBITa U ONbITA JEATEIILHOCTH B MPOLECCE pealM3alii OCHOBHBIX HANpPaBJICHUN
BOCIIUTATEJIbHOM AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPaKJIAHCKOI0 BOCIIMTAHMS:

e Cc(OpMUPOBAaHHOCTh TpPAXJAHCKOM  MO3UIMM  OOydYaromierocss  Kak
aKTUBHOTO U OTBETCTBEHHOIO YJ€Ha POCCUIICKOTr0O 00111eCTBAa;

e TMPUHATHE TPATUIIMOHHBIX OOIIECYETOBEUECKNX TyMAaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIECHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIIBHOCTh B HHTEPECAX I'PAXKIAHCKOTO
oOliecTsa, y4yacTBOBaTb B CaMOYINpaBlieHUH B 00pa3oBaTesbHON
OpraHH3allly;

e YMEHHE B3aUMOJICCTBOBAaTH C COLUUAIBHBIMA  HWHCTUTyTaMH B
COOTBETCTBHUH C X (DYHKIMSIMU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU M BOJIOHTEPCKOU JIESITENBHOCTH.

NATPHUOTHYECKOT0 BOCIIUTAHUS:

e c(opMUPOBaAaHHOCTH POCCUICKOIN IPAXKIAHCKON UJEHTUYHOCTH,
MaTpUOTU3MA,;

e IIEHHOCTHOE OTHOWIEHWE K TOCYJAapPCTBEHHBIM CHMBOJIAM, JOCTHKECHUAM
POCCUICKUX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e c(opMUpPOBaAaHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO ITOBEICHNUS,

e CIIOCOOHOCTH OIEHWBATH CUTYAIUIO M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM
YHUCJIE B AEATEIbHOCTU YUYEHOTO;

e OCO3HAHHUE JIMYHOIO BKJI/Ia B MOCTPOCHUE YCTOMUMBOIO Oy IyIIEro.

3CTETHYECKOT0 BOCIIMTAHMS:

e OCTETHYECKOE OTHOLIEHWE K MHUPY, BKIKOYAs OCTETHUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpEeC K pa3nuuHbIM chepam npodhecCHOHATBLHON e TEIbHOCTH, B TOM
YHUClie CBS3aHHBIM C (U3MKOW U TEXHUKOM, yMEHHE COBepLIaTh
OCO3HaHHBIN BbIOOp OyayIiel npodeccuu U peaqTn30BbIBaTh COOCTBEHHBIE
KU3HEHHBIE [UIaHBI,

TOTOBHOCTb M CIIOCOOHOCTh K OOpPa30BaHUIO M C€aMOOOpa30BaHUIO B
oOnactu (pU3UKHU HA IPOTXKEHUH BCEH KU3HU.

IKOJOTNYECKOTI0 BOCIIMTAHUA

c(OPMUPOBAHHOCTh IKOJIOTUYECKOM KYJIBTYpbl, OCO3HAHUE TIJ100aIbHOTO
Xapakrepa 3KOJOTHYECKHUX MpodJieM;

IUIAHUPOBAHUE WM OCYLIECTBICHUE ACHUCTBUN B OKpPYXAOIIEH cpele Ha
OCHOBE 3HaHUs LIEJIEW YCTOMYMBOTIO PA3BUTHS YEJIOBEYECTBA;

paclIMpeHne OmbITa AESATEIbHOCTH HKOJOTMYECKOM HAIPABICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUHU 10 (hU3HKeE.

HEHHOCTH HAYYHOI'O IIO3HAHUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (DU3UIECKON HAYKHU;

OCO3HAHHE IEHHOCTU HAy4YHOW AESATENbHOCTH, TOTOBHOCTH B MpPOIECCE
U3y4yeHUs: (PU3MKU OCYILECTBIATH MPOEKTHYIO W HCCIEI0BATENIbCKYIO
NEATEIbHOCTh MHANBUIYAJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble JJoruueckue aeicTBUA:

CaMOCTOSITeNIbHO  (OPMYyJIMpOBaTh M AKTyaJU3UpoOBaTh  MpodJieMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

ONpeaeNsaTh LENH JEATEeIbHOCTH, 3aJaBaTh MapaMmeTpbl U KPUTEPUU HUX
JOCTH)KEHHS,;

BBISBJISITh 3aKOHOMEPHOCTM W TPOTUBOPEYUS B PacCMaTpUBAEMbIX
bu3nUecKuX SIBICHUSIX;

pa3palaThIBaTh IUIaH pEHICHHs TPOOJIEMbI C YUETOM aHAIM3a UMEIOLIUXCS
MaTepHalbHbIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTb KOpPPEKTHBBI B JESATENbHOCTb, OLEHHUBATH COOTBETCTBHUE
pEe3yJITATOB LIENSIM, OLIEHUBATh PUCKHU MMOCIEACTBUM NESITEIBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B  YCIOBHUSX PEATBHOTO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJCHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIJICHHE TP PEIICHUN KUZHEHHBIX MPOOIIEM.

Ba3zoBble uccienoBarebCKHe 1eHCTBUSA:

BJIa/ICTh HAYYHOH TEPMUHOJIOTHEH, KIIFOUYEBBIMU TIOHATHUSMU U METOJaMHU
(bu3nYeCKO HAYKH;



BIAJCTh  HaBBIKAMH  Y4EOHO-HCCJIENOBATEILCKOW M MPOEKTHOU
NEATETLHOCTH B 00JacTH (PU3HMKH, CIOCOOHOCTHIO W TOTOBHOCTBHIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB pelieHuss 3anad  (U3HIEeCKOTo
COJIepKaHusl, TIPUMEHEHUIO PA3IMYHBIX METOJOB ITO3HAHUS;

BJIAQ/ICTh BUAAMH JACSITEILHOCTH MO TIOJYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINN, TPEOOPa30BAHUIO U MPUMEHEHHIO B PA3JIMYHBIX YICOHBIX
CUTyaIMsX, B TOM YHUCJI€ TPU CO3JMaHUH YUEOHBIX MPOEKTOB B 00OJIACTH
bus3uKy;

BBISIBJISITH TIPUYUHHO-CIICICTBEHHBIE CBSI3M M aKTyalM3UpOBATh 3ajady,
BBIIBUTATh THUMNOTE3y €€ pelIeHus, HaxoguTh apryMeHThl JJiA
JIOKA3aTelIbCTBA CBOMX YTBEPIKICHU, 3a7aBaTh MapaMETPhl U KPUTECPUU
pelIeHus;

aHAIIM3UPOBATh TOJYYCHHBIE B XOJA€ PEIICHUs 3aJaddl Pe3yJIbTaThl,
KPUTHYECKH OIIEHUBATh UX JTOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (OPMYyJIHUPOBATh COOCTBEHHBIE 3aJayd B OOpa30BaTENIbHON
NESATETLHOCTH, B TOM YHCJIC TIPU U3YYCHUH (PU3UKHY;

JlaBaTh OIEHKY HOBBIM CHUTYAIUsIM, OIIEHUBATh PUOOPETEHHBIHN OIIBIT,
yMETh TEPEHOCUTh 3HAHHWS 1O (U3HKE B MPAKTHYECKYI0 00JacTh
KU3ZHEIEITeILHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCTeH;
BBIJIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI ¥ PEIICHNUS;
CTaBUTH MPOOIEMBI U 3a7a49H, IOy CKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Pa6ora ¢ unpopmanmeii:

BJIa/IeTh HABBIKAMHU MOJIydYeHUs WHMOpMaIUU (PU3UUIECKOTO COACPKAHUS
U3 HWCTOYHUKOB Pa3HbIX THIIOB, CAMOCTOSITEIBHO OCYLIECTBISTH IOMUCK,
aHaIu3, CUCTEMATHU3AlMI0 U HHTEpPHpeTaluio UHPOPMALMHU Pa3TUYHBIX
BUJIOB U (hOPM NpPECTaBICHUS;

OLICHHUBATh JJOCTOBEPHOCTH HHPOPMAIIHH;

UCIIONIb30BaTh CPEACTBa MH(POPMAIMOHHBIX H KOMMYHHUKAllMOHHBIX
TEXHOJIOTM B  PEIICHHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U
OpraHU3alMOHHBIX 3a/lad C CcOOJIIoJIeHHeM TpeOOBaHUN APrOHOMUKH,
TEXHUKU O€30MACHOCTH, TUTHEHBI, PECcypcocOEpeKeHUs, MPaBOBBIX U
TUYECKUX HOPM, HOpM MH(OPMALIMOHHON O€30MacHOCTH;

CO3/1aBaTh TEKCTbI (PU3UYECKOTO COAEPIKAHMS B Pa3IMYHBIX (hopmarax c
y4€TOM Ha3HaueHus UHGOpMAIMM M LEJIEBOM ayJuTOpUH, BBIOMpas
ONTUMAaJIbHYIO (POPMY TPEJICTABIICHUS U BU3yaJIU3al1H.

KoMMmyHMKaTHBHbIE YHUBepPCcAJIbHbIE YueOHbIe NeiCTBUA:



OCYIIECTBIISAITh OOIIEHWE Ha Yypokax (U3MKH © BO BHE-YPOUHOU
NEATEIIbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(MIMKTHBIX CUTyalluii ¥ CMST4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTMYHO H3J1ararb CBOKO TOUKY 3PEHHS C HCHOJb30BAHUEM
SI3bIKOBBIX CPE/CTB;

IIOHMMAThb W MUCIOJb30BATh  IPEMMYIIECTBA  KOMAHIHOM W
WHIUBUYaIbHON pabOThI;

BBIOMPATh TEMATUKY M METOAbl COBMECTHBIX JEUCTBHM C Y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KAXKJI0TO YJIEHA KOJIJIEKTUBA;

IIPUHAMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH U
KOOPAUHUPOBATh JEUCTBUSA II0 €€ JOCTH)KEHHUIO: COCTAaBIATH IUIAH
JNEeUCTBUH, pacrpeesaTh POIu ¢ Y4ETOM MHEHUN YYaCTHUKOB, 00CYKIaTh
pe3yabTaThl COBMECTHOM pabOTHI;

OLICHMBATh KAa4yeCTBO CBOETO BKJIAJNA M KaXJOr0 y4YaCTHHKAa KOMaHIbl B
001l pe3ynbTat no pazpaboTaHHBIM KPUTEPUSIM;

[Ipe/yiarartb HOBBIE IPOEKTHI, OLICHUBATH WJAEU C IO3ULIUU HOBU3HBI,
OPHUTHHAIBHOCTH, NPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B Pa3IMYHBIX
CUTyallusiXx, TMpPOSBIATh  TBOPYECTBO W  BOOOpakeHHE,  OBITH
WHUILIMATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIe eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYIIECTBJIATH  IMO3HABATEJbHYIO JICSITEIHHOCTh B
obrmacti (UBMKA W ACTPOHOMHU, BBISBISATH MPOOJEMBI, CTaBUTh U
dbopMyIupOBaTh COOCTBEHHBIE 33]1a4H;

CaMOCTOSITEJIbHO COCTaBJISITh TIJIAaH PELIEHUs PACUETHBIX M KAYECTBEHHBIX
3a7a4, MJIaH BBITIOJHEHUS MPAKTUYECKOW PadOThl ¢ YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 TIPEATMIOYTCHUIA;

JaBaTh OIICHKY HOBBIM CHUTYaIIHsIM;

pacmMpsATh paMKH  yd4eOHOTO TIpeAMEeTa Ha  OCHOBE  JIMYHBIX
MPEATIOYTCHUH;

JeaTh OCO3HAHHBIM BBIOOpP, ApPryMEHTHpPOBATh €ro, Oparb Ha ce0s
OTBETCTBEHHOCThH 32 PEIICHHE;

OTICHUBATH IPUOOPETEHHBIN OTIBIT;

CIocoOCTBOBaTh (DOPMUPOBAHUIO U TPOSBICHUIO APYIULMH B 0O0JACTH
(GbU3UKH, TMOCTOSHHO MOBBIIATH CBOM 0OOpa3oBaTENbHBIN M KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJIl:, AMOIUOHAJIBLHbIN HHTEJIEKT:



JIaBaTh OLIEHKY HOBBIM CUTYyalllsIM, BHOCUTh KOPPEKTUBBI B AEATEIbHOCTb,
OLICHHBATh COOTBETCTBUE PE3YIbTATOB LEIISIM;

BIAJCTh HAaBBIKAMHU TO3HABAaTEIBHOW pedIeKcMu KaKk OCO3HAHHS
COBEPIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOILECCOB, UX PE3YJIbTATOB U
OCHOBaHUI;

UCIIOJIB30BaTh TPHUEMBI pedieKkchu il OICHKA CHUTyallud, BbIOOpa
BEPHOTO PELICHUS;

YMETh OILIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUICHUS] MO HX
CHIDKCHMIO;

MPUHUMATh MOTHUBBI M APryMEHTHI JPYIMX IpPU aHAJIU3E PE3YJIbTaTOB
JIESATEIILHOCTH,

MPUHUMATh Ce0s1, TOHUMAsi CBOU HEJIOCTATKH U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI M APTryMEHTHI JPYIMX IpPU aHAJIU3E PE3YJIbTaTOB
JIeSTCIAbHOCTH;

MPU3HABATH CBOE MPABO U MPABO IPYTUX HA OMIHMOKH.

B mpomecce NOCTHKEHUS JTHMYHOCTHBIX PE3YJIBTaTOB OCBOCHHS MPOTPAMMBI TI0
¢uszuke 178 YpPOBHS CpedHero oOmiero o0pa3oBaHus y  OOydarommxcs

COBEPILIEHCTBYETCA AMOIIMOHAJIbHBIN UHTEJIEKT, peAnoaaratronmi
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHHSA,  BKIIOYAIOMIETO  CIOCOOHOCTh  TMOHMMATh  CBOE

HIMOIMOHAILHOE COCTOSTHUE, BUACTh HAMPABIICHUS Pa3BUTHS COOCTBEHHOMN
AMOIIMOHATILHOM c(epbl, ObITh YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIIOCOOHOCTh aJalTUPOBAThCA K
OMOIMOHAILHBIM W3MEHEHUSIM W TPOSBISATh TUOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHE! MOTHBAILIMM, BKIIIOUAIONICH CTpEMIIEHHE K JOCTUXKEHUIO LN
U ycrexy, ONTUMHU3M, HTHUIIMATUBHOCTh, YMEHHE JIEUCTBOBATh, UCXOMS U3
CBOMX BO3MOXKHOCTEH;

OMIIATUHU, BKJIIOYAIONMIEH CIIOCOOHOCTh TIOHMMATh AMOITMOHAIBHOE
COCTOSIHME JPYTUX, YYHUTHIBATh €r0 TPH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COIIMAIIbHBIX  HABBIKOB, BKJIIOYAIOIIMX  CIOCOOHOCTh  BBICTPAUBATh
OTHOIIIEHUSI C JPYTUMHU JIOABMH, 3a00THTHCS, MPOSBISATH HHTEPEC U
paspemnaTh KOH(QIUKTHI.

IMPEAMETHBIE PE3YJIBTATDBI



K xonny oOyuenus B 10 knacce mpenMeTHbIE pe3yNbTaThl HA YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y O0YUAIOUINXCS YMEHHIMA:

MOHMUMAaTh POJb (U3UKA B OKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
HKOJIOTMYECKOM, COIMAIbHOW M OSTUYECKOM cdepax [esaTebHOCTH
4eJIoBeKa, POJjib U MECTO (PU3UKU B COBPEMEHHOIN HAy4YHOU KapTHUHE MUPA,
3HAYEHHE OMUCATEIbHON, CHUCTEMATH3UPYIOUIeH, OOBSICHUTEIHLHOU H
MPOTHOCTHYECKOW  (PYHKIUH  (HU3UYECKON TEOpUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU U TEPMOAMHAMUKH, POJib (PU3NYECKON TEOpuu B
dbopMHpOBaHUU MPEACTABICHUHN O (PU3NUECKOIN KapTUHE MUPA;

paznuyaTh YCJIOBUS NPUMEHUMOCTH MoOJenel (Qu3nyeckux Ten u
MPOIIECCOB (SIBIICHWI): WHEpIMaNIbHAs CUCTEMa OTCcuéra, abCOIIOTHO
TBEpIOE TEJI0, MaTepHUalibHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOOJHOE mTajieHue, alCoMOTHO ympyras jaedopmais, abCOTIOTHO
yIpyroe v abCOMOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICINIU ra3a, KUJKOCTH
U TBEPAOro (KpUCTAIUIMYECKOT0) Tejla, UACaIbHbIN ra3, TOUCUHBIN 3apsij,
OHOPOJHOE IEKTPUYECKOE TOJIE;

paznuyaTh ycioBus (TpaHUIBI, 00JIACTH) MPUMEHUMOCTH (PU3UUECKHUX
3aKOHOB, MMOHUMATh BCEOOHIMI xapakTep (yHAaMEHTAIbHBIX 3aKOHOB WU
OTPaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANMM3UPOBaTh W OOBACHITH MEXAaHUYECKHUE TIPOIECCHl W SBJICHHSI,
WCIIOJIb3YSI OCHOBHBIE MOJIOKEHUS U 3aKOHbl MEXAHUKHU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABUXKEHUS, (DOPMYJIbI KUHEMATUKH PABHOYCKOPEHHOTO
NBIKEHUA, TpeoOpa3zoBaHus [amuies uisi CKOPOCTH M TMEepeMelleHus,
3akoHbl HpIOTOHA, MNpPUHIMO OTHOCHUTENBHOCTH [anmunies, 3aKkoH
BCEMHUPHOTI'O TATOTEHUS, 3aKOHBI COXPAHECHUS UMITYJIbCA U MEXAHUYECKOU
SHEPIrUM, CBSI3b PAOOTHI CHUJIBI C MU3MEHEHUEM MEXaHWYECKOW 3HEPruu,
yCJIOBHUSI paBHOBECUS TBEPJOro Teia), MPU OSTOM  HUCIOJIB30BATh
MaTeMaTU4eCKOe BBIPAXKEHNE 3aKOHOB, YKa3bIBaTh yCJIOBHS
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBanuii ['anuses, BTOporo
U TPEThErO 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS WMIYJIbCa H
MEXaHUYECKON DHEPTUH, 3aKOHA BCEMUPHOTO TATOTCHHUS;

aHAJIM3UPOBATh U OOBSCHATH TEIUIOBBIE MPOLECCHl U SIBJICHUS, UCIIOJIb3YSI
ocHoBHble moJokeHUsT MKT u 3akoHbl MoyekynspHOW (U3MKK U
TepMOJUHAMUKUA (CBA3b JABJCHUS HWJEAIbHOrO Ta3a CO CpelHel
KMHETHYECKOW JHEPIUEN TEIUIOBOTO JBHXXEHHS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATyphl BELIECTBA CO CpPEIHEW KHUHETHYECKOU
DHEPIruel TEIIOBOTO ABWKECHHS €r0 YacCTHL, CBSI3b JIaBJICHUS UIEATIbHOTO
raza C KOHUEHTpPAalUHUEN MOJIEKYJl M €ro TEMIEpaTypoil, ypaBHEHUE
MeunneneeBa—KnaneipoHa, mNepBbIli 3aKOH TEPMOAMHAMMKH, 3aKOH



COXpPaHEHUSI PHEPruu B TEIUIOBBIX Mpolieccax), MPU 3TOM HCMOJIb30BATh
MaTEeMaTHUYECKOE BBIPAXKEHUE 3aKOHOB, YKa3bIBATh yCJIOBUS
IIPUMEHMMOCTH ypaBHeHns Menaeneesa—Kitanenpona,

aHAJM3UPOBaTh W OOBSACHITH DJCKTPUUYECKUE SBJICHHUS, MCIOJIb3YS
OCHOBHBIE TIOJIOKEHHS M 3aKOHBI AJIEKTPOAMHAMUKHU (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH KyioHna, MMOTESHIINAJIbHOCTD
ANEKTPOCTATUYECKOTO TOJISI, MPUHLUI CYNEPIO3UIUU JJIEKTPUUECKUX
MOJIEH, MPU ATOM YKa3biBasl yCJIOBUSI NMPUMEHUMOCTH 3akoHa Kynona, a
TAK)K€ MPAKTUYECKH BaXKHbIC COOTHOIICHMS: 3aKOHbI OMa i yyacTka
UeNyM U A 3aMKHYTOM JJIEKTPUYECKOM 1enu, 3akoH JDxoyns—JIeHna,
npasuia Kupxroda, 3akonsr @apanest 1uist 371€KTPOIn3a);

OTHCHIBaTh (PU3UUYECKHE TMPOIECChl W SBICHUS, HWCIOJIBb3YyS BEIUYWHBI:
MepeMEIICHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€JIa U CUCTEMBI TEJ, CUJIA,
MOMEHT CHJIbl, JaBJICHHWE, TMOTCHUUAIbHAS DJHEPrusi, KUHETUYECKas
DHEPrUs, MEXaHWYeCKas SHEPrus, padoTa CHIIbI, IIEHTPOCTPEMHUTEILHOE
YCKOpPEHHE, CWJIa TSHKECTH, CUJla YIPYroCTH, CUJia TPEHUS, MOIIHOCTbD,
DHEPrus B3aWMOJIEUCTBHS Tena ¢ 3eMiéil BOMM3M €€ MOBEPXHOCTH,
SHEpPrus ynpyroil gaedopMalud MPYKUHBI, KOJUYECTBO TEIUIOTHI,
aOCoJIFOTHAs TeMmIepaTypa Teja, padoTa B TEPMOJIWHAMHUKE, BHYTPEHHSS
DHEPrUs WACATHHOTO OJHOATOMHOTO Trasza, paboTa uIeanbHOTO Tasa,
OTHOCHUTENIbHAs BIAXHOCTh Bo3ayxa, KIIJ waeampHOro TEImIoBOro
JIBUTATENS;, AIEKTPUYECKOE T0JIE, HAPSHKEHHOCTD 3JIEKTPUUECKOTO TMOJIs,
HanpsHDKEHHOCTh TMOJIE TOYEYHOTO 3apsfia WIM 3apshKeHHOTO Iapa B
BAKYyyM€ M B JMDJICKTPUKE, IOTEHIMAN 3JIEKTPOCTATUYECKOTO IIOJIs,
pPa3sHOCTh  MOTEHUHAIOB, JJIEKTPOJABWXKYIIas CWiIa, CWila  TOKa,
HaMpssKeHWE, MOIIHOCTh TOKa, OJJIEKTpUYecKass €EMKOCTh IJIOCKOTO
KOHJIEHCATOpAa, COINPOTUBJICHHWE ydYacTKa ILEMU C IOCIEI0BATEIbHBIM U
MapaJiyieIbHbIM COCAMHEHUEM PE3UCTOPOB, SHEPTHUS HIICKTPUUECKOTO TOJIs
KOHJEHCATOPA;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHHS  (PU3MYECKUX  SIBJICHMIA:
MEXaHUYECKOE JBMIKCHHE, TEIUIOBOEC [JBMIKEHHE YaCTHI[ BEIICCTBA,
TEIJIOBOE paBHOBECHEe, OPOYHOBCKOE JBWXeHUe, nuddysus, ucrnapeHue,
KUIICHUE U KOHJICHCAlMS, TJIAaBJICHUE U KPUCTAIUIM3ALIMS, HATPABICHHOCTh
TeIIoNepeauu, JAEKTPpU3alus TeJl, SKBUIMOTECHIIMATbHOCTh MOBEPXHOCTH
3apsKEHHOTO MTPOBOIHUKA;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OAHOM (PU3UUECKO BEIMUYUHBI OT
Jpyrol ¢  HCHOJB30BAHMEM  TMPSAMBIX  HU3MEPEHUN, TIPU  OTOM
KOHCTPYUPOBATh YCTAHOBKY, (DUKCHUPOBATh PE3yJbTaThl IOJYYEHHOU
3aBUCUMOCTH (M3WYECKUX BEIMYUH B BHIE TpaduKOB C YUETOM



aOCONIIOTHBIX MOTPEITHOCTEN U3MEPEHHI, JIeNaTh BHIBOABI MO pe3yabTaTaM
UCCIIEIOBAHMUS;

IPOBOANTH KOCBEHHBIE HM3MEPEHUs (PU3MUECKHX BEIMYMH, HPU STOM
BBIOMPATh ONTUMAJbHBI METOA M3MEPEHUs, OLIEHUBATh AOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE TOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHIA;
IPOBOAUTDH OMBITHI IO MPOBEPKE MPEII0KEHHON THIOTE3bl: TUIAHUPOBATh
HKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJTM3UPOBAThH
NOJyYeHHbIE Pe3yJbTaTbl M JAeNaTh BBIBOJ O CTaTyce MpeaIoKEeHHOM
TUIIOTE3bI;

coOuo1aTh MpaBuiia 0€30MacHOTO TpyZa MPH MPOBEICHUN HCCIIeT0BaHUMA
B paMKax yd4eOHOro OKCIEpPHMEHTa, IMpakTUKyma U  y4eOHo-
UCCIIEIOBATENIbCKOM M TMPOEKTHON JEATETbHOCTH C HCIOJIb30BAaHHEM
U3MEPUTENBHBIX YCTPOICTB U J1aOOpaTOpHOTO 000y IOBaHUS;

pemath pacy€THble 3aJayd C SBHO 3aJaHHOM W HESBHO 3aJJaHHOM
¢u3nyecKoil MONENbI0: Ha OCHOBAaHUM aHAIM3a YCIOBUS OOOCHOBBIBATH
BBIOOp (U3MUYECKOW MOJENH, OTBEYAIOel TpeOOBaHUSM 3a/aqw,
OPUMEHATH  (OPMYINbI, 3aKOHBI, 3aKOHOMEPHOCTH U  TMOCTYJIAThl
¢u3nUeckux TEOpHil MPH MCIOJIB30BAHUM MAaTEeMaTHYECKUX METOI0B
peleHus 3a7a4, IPOBOJUTH pacuéThl HA OCHOBAaHUU MMEIOUIMXCS JaHHBIX,
aHAJIM3UPOBATh PE3yJbTaThl M KOPPEKTUPOBATb METOJbI pELICHUs ¢
y4€TOM MOTYYCHHBIX PE3yIbTaTOB;

pelaTh KauecTBEHHbIE 3ajaud, TpeOyrolue MPUMEHEHHUs 3HAaHUU U3
pa3HbIX pa3nenoB Kypca (GU3MKH, a TAKKE UHTETPAIMK 3HAHUN U3 JPYTuX
NOPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJA: BBICTpAaUBaTh JIOTMYECKYIO
LENOYKY PacCyKJICHUI C OMOPOl Ha 3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SBICHHUS;

UCTOJIb30BATh TEOPETHUECKUE 3HAHUSA ISl OOBSCHEHHS OCHOBHBIX
NPUHIUIOB PabOThl U3MEPUTENILHBIX TPUOOPOB, TEXHUUECKUX YCTPOMCTB
Y TEXHOJIOTUYECKUX MPOLIECCOB;

OPUBOIUTH TNPUMEPHI BKIAJa POCCHUCKUX W 3apyOexHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLECCOB OKPY KAIOIIETO
MHpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJTM3UPOBATh U OLEHUBATD MOCJIEACTBUS OBITOBON M MPOU3BOICTBEHHOMN
JESITEIbHOCTH YEJIOBEKA, CBA3AHHOW C (PU3MYECKUMHU MPOILECCAMHU, C
MO3UIINI KOJOTHYECKON 0€30acHOCTH, MPEACTABICHUHN O PallMOHATIEHOM
HNpPUPOAOINOIB30BAaHUM, @ TAKKE Pa3yMHOM HCHOJIb30BAHUU JOCTHKEHHUN
HAYKM ¥ TEXHOJIOTUH [UIs JalbHEHMINero pa3BUTHS YeIOBEYECKOTO
00111eCTBA;



OPUMEHATH pa3jMyHble CrocoObl paboThl ¢ MH(OpMAIEe PU3NIECKOTO
CONIEp)KaHUs C MHCIOJb30BAaHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU 3TOM HUCIOJIb30BaTh COBPEMEHHbIE HMH(POPMAIMOHHBIE
TEXHOJIOTUM JJIs TIOHCKa, MEepepadOTKU U MpeabsABICHUA Y4eOHOUW W
HAYYHO-TIONYJISIPHON MHPOpPMALIUKU, CTPYKTYPHUPOBAHUSA M WHTEPIPETAIIH
uHpOpMaIMKU, TMOJYYEHHOM U3 Pa3IUYHbIX HCTOYHHKOB, KPUTHUECKU
aHAJIM3UPOBaTh  MOJIy4YaeMyl0  HMHPOpPMAIMI0O W  OLIEHHWBAaTh €€
JOCTOBEPHOCTh KAaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaJM3a UCTOYHNKA HH(OpMaIuy;

HPOSIBIISATD OpraHu3alMOHHBIE u NO3HABaTEJIbHbIE YMEHUS
CaMOCTOSITENILHOTO ~ MPUOOPETeHHs HOBBIX 3HAHMW B  TMpOIEcce
BBITIOJTHEHUSI POCKTHBIX U yU€OHO-UCCIIEeI0BATENLCKUX padoT;

paboTath B TpymIne ¢ HUCIHOJIHEHUEM pa3IMYHBIX COLHUAIBHBIX PpOJIeH,
IUIaHUPOBATh PabOTy TPYMIBI, PAllMOHAIBHO PACIPENENATh AEATEIbHOCTD
B HECTaHJAPTHBIX CUTYyallMsIX, aJ€KBATHO OIICHUBATHh BKJIAJl KaXXIOrO U3
YYaCTHUKOB TPYMIIbI B PELICHHE PACCMaTPUBAEMO POOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyayiiei mpoheccuoHaNIbHOM AesITEeIbHOCTH O
CHENUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIS.

K xonny oOyuenuss B 11 knacce mpenMeTHble pe3ysbTaTbl Ha YIIIyOJIEHHOM
YPOBHE JOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y O0YUAIOLINXCS YMEHHIA:

MOHMUMAaTh POJb (U3UKA B OKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIbHOW M 3TUYECKON cepax AesITeIbHOCTU YEJIOBEKA, POJb U MECTO
(U3MKN B COBPEMEHHOM HAy4yHOW KAapTUHE MMpa, pOJib aCTPOHOMUHU B
INPAKTUYECKON  JIEATEJIbHOCTH 4YEJOBEKa M  JaJbHEHIIEM HAy4HO-
TEXHUYECKOM Pa3BUTUU, 3HAYCHHE OMHCATEIbHON, CUCTEMATH3UPYIOLIEH,
OOBSICHUTENBHOM M MPOTHOCTUYECKOW (DYHKUUH (U3NYECKON TEOopuu —
AJIEKTPOJIMHAMUKH, CHEIUAIBHON TEOpPUHM OTHOCUTEIBHOCTH, KBAHTOBOU
¢u3uku, posb (HU3NUECKOH TEOopuH B (GOPMUPOBAHUU IPEACTABICHUIN O
duznyeckoil kapTuHEe MUpPA, MECTO (PU3MUECKON KapTHHBI MUpPA B 00IIEM
psiTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEICTABICHUIN O IPUPO/IE;
pa3nuuaTh YCJIOBHSA NPUMEHUMOCTH MoOjenel (Qu3MUeckux Ten W
IPOLECCOB  (SIBJICHUH): OJHOPOJHOE DJIIEKTPUYECKOE U  OJHOPOJHOE
MarHUTHOE I0JIsl, TAPMOHUYECKUE KOJEOaHUs, MAaTEMAaTUYECKUIl MAATHUK,
UJCATbHBIA TPYKUHHBIA MAsTHUK, TAPMOHHUYECKUE BOJIHBI, WJCAJBHBIN
KOJIe0aTeNbHBIN KOHTYP, TOHKas TMH3a, MOJIeNIEH aTOMa, aTOMHOTO Sipa U
KBAHTOBOI MOJIEJIN CBETA;

paznuyath yciaoBUs (TpaHMIlbl, 00JIACTH) MPUMEHUMOCTH (PU3MUECKUX
3aKOHOB, IMOHMMAaTh BCEOOIIMH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHMYEHHOCTh UCIMOJIb30BAHMUS YACTHBIX 3aKOHOB;



aHAJIM3UPOBATh U OOBSACHATH 3JCKTPOMArHUTHBIE MPOIECCHl U SIBICHUSA,
UCIIOJIb3Ysl OCHOBHBIE IIOJOKEHHUS M 3aKOHBl JJIEKTPOJMHAMUKH U
CHEUUAaJbHOM  TEOpUHM  OTHOCUTENBHOCTH  (3aKOH  COXpaHEHUSs
AIEKTPUYECKOro 3apsnaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AJIEKTPOMAarHUTHOM  WHAyKOWW, TnpaBwio  Jlenna, cBa3p  DJC
CaMOMHIYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM LENH CO CKOPOCTBIO
U3MEHEHUs  CWIbl  TOKa,  IOCTYJAThbl  CHEUUAIbHOM  TEOpUHU
OTHOCHUTEIBLHOCTH DUHINTEHHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE IIPOLIECCHI U SBJICHHUS, UCIIOJIb3Y I
MOJIOKEHUSI ~ KBAaHTOBOW  (u3uku  (ypaBHeHHWE  ODWHINTEWHA 1A
dotordpdexra, mepBelidi UM BTOpOM mocTynatel bopa, mpuHIMI
COOTHOIIEHUST HeomnpenenéHHoctel ['eiizenOepra, 3akOHBI COXPAHEHUS
3apsiI0BOTO M MAacCOBOTO YMCEN UM DHEPTUM B AJIEPHBIX PEAKUUAX, 3aKOH
PaJIMOAKTUBHOIO pacnania);

OMUCHIBATh (PU3NYECKUE TPOLECCHl U SIBICHHS, HCIOJIb3YsS BEIMYUHBI:
HaIpsHKEHHOCTD JIEKTPUYECKOTO MOJISA, IIOTEHIMAN 3JIEKTPOCTATHYECKOTO
NOJII, Pa3HOCTh MOTEHLUMAJIOB, JJIEKTPOIABIKYIIAS CWiIa, HWHIYKLUSA
MAarHuTHOTO TMOJSl, MarHUTHBIM MOTOK, cuia AmIepa, WHIYKTUBHOCTD,
ANEKTPOABMKYIAS CUJIa CAMOMHAYKLHMH, SHEPrus MArHUTHOTO MOJIA
IPOBOJHUKA C TOKOM, PEJSITUBHUCTCKUM HWMITYJIbC, IIOJHAs SHEprus,
SHEpPrusi TOKOs CBOOOAHOM 4YaCTHIIBI, PHEPrUsl W HMIYJIbC (POTOHA,
MacCOBO€ YHCJIIO U 3apsll sIpa, SHEPTHUSI CBA3M SApa;

OOBACHATH  OCOOEHHOCTM  MPOTEKaHWs  (U3MYECKUX  SIBJICHHIL:
AIIEKTPOMATrHUTHAS UHIYKIUS, CAMOUHYKIKS, PE30HAHC, HHTEPhEPEHITUS
BOJIH, Judpakuus, [AWCIEpPCHs, TOJHOE BHYTPEHHEE OTpaKEeHUE,
dotosnekrpuueckuii 3pdext (poroaddexr), anpda- u Oera-pacmansi
aqep, raMMa-usiydeHue sjep, (pu3nyeckue NPUHIUIBL CHEKTPATbHOTO
aHanM3a u paboThl Ja3epa;

ONpENENATh HANPABICHUE HHIYKIMH MAarHUTHOTO MOJISI IPOBOJHUKA C
TOKOM, CWJIbl AMriepa u cuiibl JIopeHia;

CTPOUTH N300paXKEeHHE, CO3/IaBaEMOE TUIOCKUM 3€PKaJIOM, TOHKOW JIMH3011,
Y PACCUUTHIBATH €TI0 XAPAKTEPUCTUKH;

MIPUMEHSTh OCHOBOIIOJATAlOIIME ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI I AaHAIM3a © OOBSICHEHHWS  (PU3WYECKUX  MPOIECCOB,
IIPOUCXOIAIINX B 3BE37aX, B 3BE3MHBIX CUCTEMAX, B MEKTAIAKTUYECKOU
cpene; NBIKEeHUsI HEOECHBIX Tel, 3BOJIIOLMHU 3BE311 U BeenenHnoi;
IPOBOJUTh HCCIIEIOBAHMWE 3aBUCHUMOCTEH (U3MUECKMX BEJIUYHH C
UCIIOJIBb30BAaHUEM TMPSMBIX HW3MEPEHUW, MpPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (PUKCHUpOBaTh pe3ynbTaThl MOJYYEHHOM 3aBUCHMOCTH



¢usznyeckux BEIMYMH B BHIE TpaguKoB C Y4ETOM aOCOIOTHBIX
NOTPEIIHOCTe  M3MEpPEeHM, JieJaThb  BBIBOJABI 1O  pe3yJbTaTam
UCCIIEIOBAHMUS;

IPOBOJAUTH KOCBEHHBIE WM3MEPEHUs (PU3MUECKUX BEIUYMH, HPU OSTOM
BbIOMpaTh ONTUMAJBHBIA METOJ M3MEpPEHUs, OLICHUBAThb AOCOIIOTHBIE U
OTHOCHTEJIbHBIE MMOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOAUTDH OMBITHI IO MPOBEPKE MPEII0KEHHON TMIOTE3bl: TIaHUPOBATh
HKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, AaHAJIM3UPOBATH
IIOJ[yUYEHHBIE PE3yJIbTaThl U JENIaTh BBIBOJ O CTaTyce IpPenIOKEHHOU
TUIIOTE3BI;

OTMHCHIBATh METOIbI OJYUYEHHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;
cobmroiaTh mpaBuia 6€30MacHOTO Tpyaa MPU MPOBEACHUH MCCIETOBAHUN
B paMKax ydeOHOro OJKCIEpPUMEHTa, IpakTUKymMa U  ydeOHo-
UCCIIEIOBATEIbCKOM M IPOEKTHOM JEATEIbHOCTU C MCIIOJIb30BAaHUEM
U3MEPUTENbHBIX YCTPOUCTB U JTa0OPATOPHOTO 0OOPYIOBAHMS;

pemaTte pacy€THBIE 3aJa4d C SBHO 33JaHHOM M HESBHO 3aJaHHOU
¢u3znyecKkoil MOJENpl0: HAa OCHOBAHMM aHajW3a YCIOBHS BBIOMpPATH
¢usznyeckue MOJENH, OTBEYalolMe TpeOOBaHMUSIM 3alayd, IPUMEHATH
(opMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJIaThl (PU3NYECKUX TEOPUM
OpU  HCIOJB30BAaHUM MaTeMaTHMYECKUX METOJOB pELICHUs 3ajaad,
IPOBOANUTH Pacu&Thl HA OCHOBAHUHM MMEIOIIMXCS TaHHBIX, AaHAJU3UPOBATh
pe3yNbTaThl U KOPPEKTUPOBATH METO/bI PEIICHUS C YUETOM IOIYUYEHHBIX
pE3ybTaTOB;

pelaTh KayeCTBEHHbIE 3a7aud, TPEOYIOIUE NPUMEHEHUS 3HaHUM W3
pa3HBIX pa3aesoB Kypca (PU3UKH, a TAKKE WHTErpallui 3HAHUNA U3 IPYTUX
IPEeIMETOB €CTECTBEHHO-HAYYHOTO IHUKJIA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJIE€HUI C ONIOPOI Ha N3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBICHMUS;

UCIIONb30BAaTh TEOPETUYECKHUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
NPUHILUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLIECCOB;

OPUBOJUTH INPUMEPHl BKJIAJa POCCUMCKMX U 3apyOexHbIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE IPOLECCOB OKPY KAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaAJIM3UPOBATh M OLICHUBAThH MOCJEICTBUS OBITOBOI U MPOU3BOJACTBEHHON
NESTEIIbHOCTH YEJIOBEKA, CBA3AHHOM C (PU3MYECKUMHU MPOLIECCAMHU, C
HO3ULMI 3KOJOTUYECKON 0€3011aCHOCTH, MPEACTABICHUHN O palliOHAILHOM
IPUPOJIONOIb30BAHUM, a TAKXKE Pa3yMHOM HCIOJb30BaHUU JOCTHXKEHUN



HAyKM M TEXHOJOTMM JUIs JaJbHEUIIEro pa3BUTHUA YEJIIOBEYECKOTO
00111eCTBA;

IPUMEHATh pa3jfyHble crocoObl paboThl ¢ MH(OpMAIEe PU3NIECKOTO
COJECpXaHUSA C UCIOJb30BAHUEM COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTUI, TPU 3TOM HCIOJb30BATh COBPEMEHHBIE MH(OPMALMOHHBIE
TEXHOJOTHH i1 TIOHMCKa, TepepaboTKM M TpPEeabsSBICHHUS y4eOHOU W
HAYYHO-MIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS M UHTEPIPETALIMH
UHpOpMAaLMK, TOJYYEHHONM U3 pa3NUYHBIX HMCTOYHUKOB, KPUTHYECKU
aHATM3UPOBaTh  IONydyaeMylo  HWHPOpPMAIMIO W OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA WH(OPMALINY;

IPOSIBIISATH OpraHU3aIIOHHBIE u MO3HABATENIbHBIC YMEHHUS
CaMOCTOSAITEILHOTO ~ NPUOOpEeTeHUs HOBBIX 3HAHMM B Ipolecce
BBITOJIHEHUSI IPOEKTHBIX M y4eOHO-HCCIeI0BATEIbCKIX PadoT;

paboTaThb B TpyMIE C HCIOIHEHHEM pa3IHYHbIX COIMABHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAMOHATBFHO PACcIpeAeisiTh AeITeIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsX, aJ€KBATHO OIICHUBATh BKJIAJl KaXXIOrO U3
YYaCTHHMKOB TPYTIIHI B PELICHHE paccMaTpuBaeMol po0IeMbl;

NPOSIBIISITh MOTUBAIMIO K OyayIiel npodeccnoHaabHON AesITeIbHOCTH O
CHEIHNAIBHOCTIM (PU3UKO-TEXHUUECKOTO MPOdUIIS.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Kosau4vecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undposbie)
Koutpoabsubie IIpakTuyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsI
pecypcesl
Pa3znen 1. HAYYHBIM METO/ ITIO3HAHUS ITPUPO/IbI
1.1 Hayunblii MeTOT TO3HAHUS TPUPOIBI 1
Hroro no pazneny 1
Pa3nen 2. MEXAHUKA
2.1 Kunematuka 9 1 2
2.2 JnHamuka 10 3
2.3 CraTtuka TBEpIOTO TENa 1 1
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 1 3
Nroro no pazgeny 33

Pa3nea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUHAMUKA

3.1 OCHOBBI MOJIEKYJISIPHOKUHETUYECKOU TEOPUHU 11 1 1
3.2 Tepmoaunamuka. TernnoBble MallIMHBI 14 1 1
33 ArperaTHble cOCTOsIHUS BeniecTBa. Da3oBbie 10 | |
MepeX0Ibl

Hroro no pazneny 35

Paznen 4. JIEKTPOJANHAMUKA
4.1 DneKTpuYecKoe moie 18 1
4.2 [TocTOAHHBIN NEKTPUUECKUN TOK 14 1




4.3 Toxu B pa3IMyHBIX cpenax

Hroro no pazneny

33

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

16




11 KJIACC

Kosau4vecTBo 4yacos DJIeKTPOHHbIE
HaumeHoBaHme pa3iesioB U TeM (undposbie)
Ne ii/m Konrpoabnsie IIpakTuueckue
NPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsI
pecypcebl
Paznen 1. JIEKTPOJANHAMUKA
1.1 MarunuTHOe nosne 9
1.2 DneKTpOMarHuTHast UHIYKIUS 11 1 2
Nroro no pazgeny 20
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
2.1 Mexannueckue KoneOaHus 8 2
2.2 DJEeKTpPOMarHUTHBIE KOJICOaHUs 12
23 MexaHuuyeckue U 3JeKTPOMarHUTHbIE 1 | 1
BOJTHBI
2.4 Ornrrka 17 1 3
Hroro no pazgeny 48
Pasnea 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCHUTEJBHOCTH
3.1 OcuoBbel CTO 5 1
Hroro no pazneny 5

Pa3nesn 4. KBAHTOBAS PU3UKA

4.1 KopnyckynspHo-BOIHOBON Ayann3m 12 1 1
4.2 ®usznka aroma 6 1
43 ®u3nKa aTOMHOTI'O SApa U 3JIEMEHTAPHBIX )

YacTHII




Hroro no pazneny

20

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPU3UKH 9 1
Hroro no pazgeny 9
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 13







IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KouunvecTBO 4acoB DJIeKTPOHHbIE
Hara uudposbie
Ne n/m Tema ypoka Kontpoabnubie IIpakTnyeckue
Bcero u3ydeHusi  oOpa3zoBaTejibHbIe
padoTsI padoThI
pecypchl

®dusnka — pyHAaMeHTaIbHAsE HAyKa O
npupoje. HaydHblil MeTon o3HaHus U
METOBI HCCIEI0BaHUS (PU3NIECKUX
SBJICHU

Mexanunueckoe aBmkenue. Cucrema
orcueTa. OTHOCUTEIBHOCThL MEXaHUYECKOTO
newkenus. [Ipsmas u oOpaTHas 3a1auu
MEXaHUKHU

Paaunyc-BekTop MatepuanbHON TOUKH, €TO
MPOEKIIUU Ha OCH KoopauHaT. Tpaekropusi.
[Tepememenue. Ckopocts. X npoekuuu Ha
OCH KOOpJUHAT

PaBHOMEpHOE NPAMOJIIMHEITHOE ABUKECHHE.
I'paduueckoe onucaHue paBHOMEPHOTO
MPSIMOJIMHENHOTO ABMXKEHUS. CliokeHue
IepeMELICHUN U CKopocTel. Pemenne
3a1a4

HepaBnomepHnoe aBuxkenne. MrooBeHHas
CKOpOCTh. Yckopenue. [Ipsamonnneiinoe
JBUKEHHE C TIOCTOSTHHBIM yCKOPEHHUEM.
I'paduueckoe onucaHue NPsIMOJIMHEHHOTO
JBUKEHUSI C TOCTOSIHHBIM YCKOPEHUEM




@u3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHrne HEpaBHOMEPHOTO IBUKEHUSI C
LEJIBIO ONPEAEIICHUS] MTHOBEHHOM
ckopoctu"

CBobOoaHOe nageHue. Y CKopeHue
CBOOOIHOTO IMaJeHUs. 3aBUCUMOCTh
KOOPJMHAT, CKOPOCTH, YCKOPECHHUS OT
BPEMEHHU U UX Tpaduku

Pu3HYeCKUi IPAKTUKYM 110 TEME
"N3mepenue ycKOpeHUs Ipu
IIPSIMOJIMHENHOM PaBHOYCKOPEHHOM
NBIKECHUY 110 HAKJIOHHOW IIOCKOCTH"

JIBI>KeHHE Tela, OpOIIEHHOT0 O] YIJIOM K
ropu3oHTy. KpuBonuHeiiHOe ABM>KEHNUE.
JIBUKEHUE 110 OKPYXKHOCTH. YTJI0Bas U
JIMHEWHas cKopocTs. Ilepron u yacrora.
[lenTpocTpeMUTETBLHOE U TTOJTHOE
YCKOpEHHE

10

KonrponsHast pabora o Teme
"Kunemaruka"

11

[TepssIif 3akoH HetoTOHA. HEpUMaIbHBIE
cucremsl orcuéra. [IpunHiun
OTHOCUTENBHOCTH [ anmues.
HewnnepuuanbHble CUCTEMBI OTCYETA

12

OuU3NYECKU MTPAKTUKYM 10 TEME
"HccnenoBanue 3aBUCUMOCTH TEPHOJIA
oOparteHus KOHMYEeCKOro MasiTHUKA OT €ro
napamerpos”

13

Cuna. PaBHOneiicTBy01ast cuiia. Bropoit




3akoH HeroroHa. Macca

14

B3aumopeiictue ten. Tpernii 3akoH
Herorona. [IpuHnun cynepnosuuuu cui.
Pemrenne 3a1a4 Ha IpUMEHEHUE 3aKOHOB
Herorona

15

OU3NYECKUN TPAKTUKYM 10 TEME
"M3MmepeHune paBHOCUCTBYIONIECH CHIIBI TPU
JBMKEHUH OpyCKa 110 HaKJIOHHOM
MJI0CKOCTH"

16

3aKOH BCEMUPHOTO TATOTEHUSI.
DKBUBAJICHTHOCTh I'PABUTALIMIOHHOMN 1
MHEpTHOU Macchl. Cuiia TSXKECTH U
YCKOpeHHe CBOOOTHOTO TaICHUS

17

Cuna ynpyroctu. 3akoH ['yka. Bec tena

18

Pu3HYeCKUi IPAKTUKYM 110 TEME
"M3MepeHune yCKopeHHs! CBOOOIHOTO
nageHus "

19

Cuna tpenust. [Ipupoaa v BUIIbI CUJT TPEHUS.
JIBU>KEHUE B )KUJKOCTHU U Ta3e C yYETOM
CHJIBbI COIIPOTUBJICHUS CPCAbL

20

Jasnenue. ['uapocratuueckoe AaBiICHUE.
Cuna Apxumena

21

AOGCOIOTHO TBEPAOE TEIIO.
[TocTynaTensHOE U BpalaTeIbHOE
JBYDKEHUE TBEPIIOTO Tesia. MOMEHT CHIIBI
OTHOCHTENIBHO OcH BpamieHus. [1nedo cuib

22

Pu3n4eCKUi IPAKTUKYM I10 TEME
"NccnenoBanue 3aBUCUMOCTHU CUIT




YIPYTOCTH, BOSHUKAIOIIUX B IIPYKUHE U
pEe3HOBOM 00pa3siie, oT ux aedopmanun”

23

CnoxxeHue Cuil, MPUIOKEHHBIX K TBEPIOMY
teiy. LleHTp TshkecTH Tena. Y ciuoBus
paBHOBECHSI TBEPAOTO TeJa. Buapl
paBHOBECHS

24

Pemrenue 3agau

25

Kontponbnas padota nmo teme "J[uHamuka.
Cratuka TBepaoro tena"

26

NMiynec MaTepuabHOW TOUYKHU, CUCTEMBI
MarepuaibHbIX To4eK. LleHTp Mace
CUCTEMBI MaTEPUAIIBHBIX TOYEK. Teopema o
JBYOKCHUH LIEHTPA Macc

27

Pu3HYeCKUi IPAKTUKYM 110 TEME
"U3mepenune kodhuiiuerTa TpeHus mno
BEJIMYMHE yTI0BOTO KOAPPUIIMeHTa
3apucumocTtd Frp(N)"

28

Kunernueckas sneprus. Teopema 06
W3MEHEHUN KMHETUYECKOW SHEPTUU
MaTepUalbHON TOYKH

29

[ToTeHunanbHble U HEMOTEHIMAIbHBIE
cunbl. [lorenuunanbHas sueprusi. Bropas
KOCMHUYECKasi CKOPOCTb

30

DuU3NYECKU MTPAKTUKYM 10 TEME
"KoncTpynpoBaHue KpOHIITEHHOB U PACU€T
cun ynpyroctu"

31

TpeTBSI KOCMHUYCCKast CKOPOCTb. CBs3b
pa60T1>1 HCIIOTCHIIMAJIBHBIX CUJI C




N3MEHEHHEM MEXaHHMYESCKOM OHCPIrun
CUCTEMBI TeJl. 3aKOH COXPAaHEHUS
MEXaHUYECKOW SHEPTUU

32

Yrpyrue v Heynpyrue CTOJIKHOBEHUS.
VYpaBHeHue bepryum 1 uaeaibHOM
JKUJIKOCTH

33

KontponbHas padoTa mo Teme "3aKoHbI
COXPAHEHUs B MEXaHUKe"

34

OU3NYECKUH TPAKTUKYM 10 TEME
"N3MmepeHne KUHETUYECKOM IHEPTUM Tena
110 TOPMO3HOMY TTyTH"

35

PazBuTue npencraBienuii 0 npupoae
TermnoTsl. OcHOBHBIE noJoxeHnst MKT.
Huddysus. bpoyHoBCcKoe TBHKEHHE

36

Macca u pazmepsl MOJIEKYT (AaTOMOB).
KonuuectBo BCIICCTBA. IlocTosHHAs
ABoraapo

37

Temnepatypa. TemioBoe paBHOBECHE.
[Tkana Iennscus

38

Pemrenue 3agau

39

Wneanbuplii ra3. 'a3oBbie 3aKOHEIL.
VYpasHenue MenaeneeBa-Knaneiipona.
Pemenue 3amau

40

M3onporueccsl B neambHOM Ta3e ¢
IIOCTOSAHHBIM KOJINMYCCTBOM BCIIICCTBA.
I'paduueckoe npeacraBieHue
M30IIPOIIECCOB: U30TEpMa, H30X0Pa,
n3zobapa




41

@u3n4eCcKuil IPAKTUKYM 110 TEME
"N3yyeHne n30TepMUYECKOTO Mpolecca
(peKOMEeHTI0BaHO MCIIOIb30BaHNEe IU(PPOBOI
naboparopun )"

42

OcHoBHoe ypaBHeHre MKT

43

Pemrenue 3agau

44

CBs3b a0CONIOTHOI TemmepaTypbl
TEPMOJIUHAMUYECKON CUCTEMBI CO CPEAHEN
KUHETHUYECKOHN AHEPrue MoCTynaTeIbHOTrO
TEIIOBOT'O ABMXKEHUSA €€ 4aCTHUI]

45

KonTponpHas padota o teme "OCHOBBI
MKT"

46

Tepmoaunamuyeckas cucrema. Hynesoe
Ha4aJio TEPMOJUHAMUKHU.
Camonpon3zBonibHas penaxkcanust T/
CUCTEMBI K TEINIOBOMY PABHOBECHUIO.
Mogaenp naeanbHOro rasa B
TEPMOJIUHAMUKE

47

VYpaBHenue Menzeneesa-Knaneiipona u
BBIPAKEHUE JUUIsl BHYTPEHHEW SHEPTrUU

48

Bripakenue 1151 BHyTpEHHEH SHEPTUU
OJIHOATOMHOTO HUJI€aIbHOIO Ta3a.
KBazucraTnueckue u HecTaTUYECKUE
IIPOLIECCHI

49

DnemeHTapHas paboTa B TEpMOJAMHAMUKE.
Brruucnenue padoTs 1o rpaduky mporecca
Ha pV-nuarpamMmme

50

Temnonepenaya kak criocod M3MEHEHUS




BHyTpeHHel sHeprun T]l cuctemsl 6e3
coBepuieHUs paboThl. KoHBeks,
TEIUIONPOBOIHOCTb, H3Iy4YCHHE

KonnuectBo Tennotel. TemnoéMKocTs Tena.
VY nenbHas U MOJIIpHas TEIIIOEMKOCTH
BEILECTBA. Y IebHAas TEIIOTa CrOPAHUs

51 TOIUIMBA
[TonsTre 06 aquabaTHOM mporiecce.

52 IlepBblit 3aKOH TEPMOAMHAMUKH
KonuuecTBo TermioTel u paboTa Kak Mepbl
W3MEHEHUs BHYTpeHHeN sHeprun T/]

53 CUCTEMBI
BTopoii 3aKkOH TepMOIMHAMUKY 1151
PaBHOBECHBIX U HEPABHOBECHBIX
npoueccoB. HeoOpaTumocTs mpUpOIHBIX

54 MPOIECCOB
Du3H4eCKUi IPAKTUKYM 110 TEME

55 "N3mepenue yaenbHON TEmI0EMKOCTH"
[IpuHIMIIBI AENCTBUS TEIUIOBBIX MAIIWH.
KIT. MakcumansHoe 3Hauenue KIT/I.

56 Huxn Kapno
DKOJOTUYECKHE aCTIEKThI HCTIOIb30BaHUS
TEIUIOBLIX ABUTraTeiei. TemioBoe

57 3arps3HEHUE OKPYKAIOLIEH CpeIbl

58 Pemrenue 3agau
Konrponsnast pabora o Teme

59 "TepmonuHamuka. TeraoBble MAIIUHBI"

60 [TapooGpa3zoBaHue U KOHICHCAIIHS.




Ucnapenue u kunenue. Y neybHas TEILUIOTa
nmapoo0pa3oBaHus

61

HaCBIH_[eHHI:Ie 1 HCHACBIIIICHHBIC HapLI.
Ka‘{eCTBeHHaH 3aBUCHUMOCTSD IIJIOTHOCTHU U
JaBJICHUS HACBIIIICHHOI' O Hapa oT
TEMIIEPATYPBI, X HE3ABUCUMOCTD OT
00BbEMa HACKHIIIEHHOTO Tapa

62

BrnaxnocTs Bo3ayxa. AGCOMIOTHAS U
OTHOCUTEJIbHAS BJIAXKHOCTh

63

DU3NYECKU MTPAKTUKYM 10 TEME
"M3y4yeHne CBOMCTB HACKIIIEHHBIX MapoOB"

64

Pemenue 3amau

65

Tsépnoe teno. Kpucramnuueckue u
amop(HbIe Tena. AHU30TPONHS CBOWCTB
kpucraiios. [IimaBnenue u
KpUCTaJIIM3anus. Y 1eabHasl TeIioTa
riaBnenus. CyOaumanus

66

Hedbopmaru TBEpHOTO Tena. PacTsokenue u
cxarue. Casur. Monyins FOura. Ilpenen
ynpyrux aegopmanuit

67

[IpeoOpazoBanne 3Hepruu B (ha30BBIX
nepexoaax. Y paBHEHHUE TEIUIOBOTO OalaHca

68

IToBepxHOCTHOE HaTskeHue. KanwispHeie
siBJICHUsI. J{aBieHue 1o MCKpUBICHHOU
MMOBEPXHOCTHIO XuAKocTH. Dopmyra
Jlammaca

69

KonTponpHas padota o Teme "ArperarHeie
cocTostHus BemecTBa. da3oBble nepexopl”




70

OnexTpu3anus Tea U €€ IposBICHUS.
DnekTpudeckuil 3apsa. [IBa Buna
ANEKTPUIECKUX 3apsaoB. [I[poBoaHMKH,
JUDJICKTPUKHU U TTOJTYTTPOBOTHUKH

71

DneMEeHTapHBIN AIEKTPUIECKUI 3apsi.
3aKOH COXpaHEHMsI JIEKTPUUECKOTO 3apsia.
B3aumopeiictue 3apsnoB. Toueunbie
3apsiabl. 3akoH Kynona

72

Pemenue 3amau

73

DU3NYECKU MTPAKTUKYM 10 TEME
"M3MmepeHune Cuilbl TOKa U HAIPSIKEHUS B
L[ENU TIOCTOSIHHOTO TOKA MPU OMOIIH
aHaJIOTOBBIX M HU(POBBIX U3MEPUTEIBLHBIX
npubopos"

74

DnekTpuyeckoe noje. Ero neiictBue Ha
AIEKTPUICCKUE 3aPSIIbI

75

Hanpssx€HHOCTB 3JIEKTPUYECKOTO MOJIS.
[TpoOneIit 3apsan. JInanu HaNMPsHKEHHOCTH
ANEKTPUYECKOTO NoJst. OTHOPOIHOE
AIEKTPUYECKOE MOJIe

76

[ToTeHManbHOCTh 3JIEKTPOCTATUYECKOTO
noJist. Pa3HOCTh MOTEHIMANIOB U
HampsHKeHHe

77

HOTGHHI/IaHBHaH OHCPTIUs 3apsaia B
QJICKTPOCTATUYCCKOM IIOJIC. HOTGHHI/IaJI
QJICKTPOCTATUYCCKOTI'O MOJIA

78

CBs13b HANPSHKEHHOCTHU MOJISL M Pa3HOCTH
MOTEHIIUAJIOB [ 3JIEKTPOCTATHYECKOTO




nostst. [IpuHnun cynepnosuuuu
AJIEKTPUYECKUX TOJEH

79

Pemenue 3amau

80

[Tone Toueunoro 3apsnaa. Ilose paBHOMEPHO
3apspkeHHoU cdepsl. [Tone paBHOMEpHO
3apsHKeHHOro Mo 00béMy mapa. [Tone
PaBHOMEPHO 3apsKEHHON O€CKOHEUHON
MIJIOCKOCTH

81

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBECHS 3apsiiOB.
JIMBIIEKTPUKY U MOTYIIPOBOAHUKY B
ANEKTPOCTATUYECKOM I10JIe

82

Konpaencarop. 21neKTpo€MKOCTb
KOHZeHCAaTopa. DIAEKTPOEMKOCTH IIIOCKOTO
KOHJIeHCcaTopa

83

[TapannensHOE coequHEHUE
KoHAeHcaTtopoB. [locnenoBarenbHoe
COEIMHEHNE KOHJIEHCATOPOB. DHEPIHUs
3apsHKEHHOT0 KOHAEHCAaTopa

84

Du3n4eCKU IPAKTUKYM 110 TEME
"HabmioneHue npeBpamieHus SHEPTun
3aps’KEHHOI0 KOHJIEHCATOPa B DHEPIHUIO
M3JIy4eHHs cBeTouoa"

85

JIBr>keHUE 3apsKEHHOM YaCTHULIbI B
OJTHOPOJHOM 3JIEKTPUUECKOM I10JIE

86

Pemrenue 3agau

87

KonrponsHas pabora o Teme
"OnexTpuueckoe nosue"




Cuia toka. [TocTosHHBIIH TOK. Y CII0BUA
CYIIIECTBOBAHHS IOCTOSTHHOTO

88 AJIEKTPUYECKOTO TOKa

89 Ncrounuku Toka. Hanpsoxenne nu 9/1C
3akoH OmMa 15l y4acTKa Lenu.

90 DIIEKTPUYECKOE COMTPOTUBIICHUE
3aBUCHMOCTbH CONPOTHUBIICHUS OJHOPOAHOTO
MIPOBOJAHMKA OT €T0 JJIUHBI U TUIOIIA 1

91 MOIEPEYHOI0 CEUCHUS
VY nenbHOE CONMPOTHUBIICHHUE BEIIECTBA.

92 Pemenue 3agau
[TocnenoBarenbHOE, MapaieIbHOE,

93 CMEILIAHHOE COCIMHEHNE MPOBOIHUKOB
Pu3HIEeCKU IPAKTUKYM 110 TEME
"UcciaenqoBanye CMEIIaHHOTO COeIUHEHNS

94 pe3uctopon”

PaGora snekTpudeckoro Toka. 3aKoH

95 Jxoyns —Jlenna
MOUIHOCTB 3JIEKTPUYECKOTO TOKA.
TemnoBast MOIIHOCTG, BbIACIAEMAst HA

96 pesucrope
OJ1C u BHyTpEeHHEE CONPOTUBIICHUE
HCTOYHHKA TOKA. 3akoH OMa 11 HOJIHOU

97 (3aMKHYTOM) DJIEKTPUUECKON IIEeTIH
MomHocTh ucTOuHUKA ToKa. KopoTkoe
3ambIkanue. Konnencarop B nenu

98 ITOCTOSIHHOTO TOKa

99 dusnyeckuil npakTukyM 1o teme "CHsTHE




BOJIT-aMIIEPHOM XapaKTEPUCTUKH auoja"

Pemrenne 3agad mo treMe "I1oCTOSSHHBIN

100 ANEKTPUYECKUH TOK" !
KontponbHas padoTa mo teme 1
101 "TIoCTOSIHHBIN ANEKTPUUECKUN TOK"
DneKTpuueckas IpOBOJUMOCTb Pa3InYHbBIX
BELIECTB. DJIEKTPUUYECKUI TOK B METaJJIaX. 1
102 CBepXnpoBOAMMOCTh
OBILIEE KOJIMYECTBO YACOB I10 102 16

[NPOTPAMME




11 KJIACC

Kosun4vecTBo 4yacoB DJIeKTPOHHbIE
Nem/m | Tema ypoka Kontpoannbie IlpakTuueckue Aata wHppoEbIe
Bcero u3ydeHusi oOpa3zoBaTesibHbIE
padoTsI padoThI pecypen
B3aumopeiicTBre MOCTOSTHHBIX MAarHUTOB U
MIPOBOJIHUKOB C TOKOM. MarauTHoe 1ozie. 1
1 I'mnote3a Ammepa
BekTtop marauTHON uHAYyKIMU. [IpuHImn
CYNEPIIO3UIIMY MAarHUTHBIX MoJel. JInnun 1
2 MarHUTHON MHIYKITUU
MarauTtHoe 1nosje NPoBOJHUKA C TOKOM. |
3 OnbIT OpcTena
4 Cuna Amnepa, e€ HalIpaBJIEHUE U MOYJIb 1
5 Pemmenue 3agau 1
[Ipumenenue 3akoHa AmMmepa. |
6 DIEeKTpOU3MEPHUTEIbHBIC TPHUOOPHI
Cuna JlopeHua, e€ HanpaBJIeHUE U MOZYJIb.
JIBr>keHue 3apsiKEHHOW YaCTHULIbI B 1
OJIHOPOJHOM MarHuTHOM moue. Pabora
7 cuibl JIopeHna
MarsauTHoe 110JI€ B BENIECTBE.
deppoMarHeTHKH, rapa- U 1uaMarHeTUKH. |
OcHOBHBIE CBOHCTBA (heppOMarHeTUKOB.
[Ipumenenue peppoMarHeTHKOB
Pemenue 3agad mo reme "MaraurtHoe nose" 1
10 SIBIIeHUE DNEKTPOMArHUTHOW UHAYKIWH. 1




IToTok BekTOpa MAarHUTHOM MHYKLUU

DuU3nYECKU MPAKTUKYM MO TEME
"HccneaqoBaHue MarHUTHOTO I10JIST

11 MMOCTOSSHHBIX MarHUTOB"
OJIC nHaykuu. 3aKOH 3JIEKTPOMarHuTHOM

12 uHnykiuu dapanes

13 Buxpesoe anexrpuueckoe noiue. Toku Pyko
OJIC MHAYKIIUY B IBUKYIIINXCS

14 nposojHuKax. [IpaBumno Jlenna
NunyktuBHOCTH. KaTyllika MHIYKTUBHOCTH

15 B IICOHU ITOCTOSHHOT'O TOKA
SBnenue camounaykuuu. J/C

16 CaMOMHIYKIIUU
DHeprusi MarHUTHOTO TIOJIST KATYIITKH C

17 TOKOM. DJIEKTPOMAarHUTHOE T10J1€
DuU3nYECKU MPAKTUKYM MO TEME
"UccneqoBaHue ABJICHUS

18 3JIEKTPOMAarHUTHOM MHIYyKIIWK"

19 Pemenue 3amau
KoHnTposbHast pabota mo Teme

20 "OnexkTpoauHaMuka"
KomnebarensHas cucrema. CBOOOIHBIE

21 KoJjeOanus. ['apMoHYecKre KoaeOaHus
Kunematnueckoe u TMHAMHUYECKOS

22 OIIMCaHKE KOJIEOATEIbHBIX IBIKEHUN
DHepreTudeckoe onvcanue. BoiBoa
JTUHAMUYECKOTO OMMCAaHUS TAPMOHHYECKUX

23 KOJICOAHUH U3 X SHEPTETHYECKOTO U




KHMHEMATHYCCKOI'O OITMCaHUA

24

Ammatyna u ¢gaza konedbanuit. [lepron n
yacrorta Konebanuit. [lepuoa Manbix
CBOOOJHBIX KOJIEOAHUN MATEMATHYECKOTO
MmasiTHUKA. [leproa cBOOOIHBIX KOJIeOaHMI
NPYKUHHOTO MasiTHUKA

25

DuU3nYECKU MPAKTUKYM MO TEME
"N3mepenue nmeproia CBOOOTHBIX
KoJIeO0aHUI HUTSHOTO U MPY>KUHHOTO
MasTHUKOB"

26

3aryxatomue Kojaebanus. BeIHyX/1eHHbBIS
koneOanus. Pezonanc. ABToOKoIeOaHust

27

Pemmenue 3agau

28

Du3nYeCKU IPAKTUKYM I10 TEME
"IIpeoOpa3oBanue SHEPTHH B IPY>KUHHOM
MasiTHUKE"

29

DJIeKTPOMAarHUTHBIC KOJICOAHUSI.
KonebaTenbHbpIil KOHTYD

30

®opmyna Tomcona. CBsi3b aMIUIUTY b
3apsifia KOHJeHcaTopa ¢ aMIUIUTYON CUIIbI
TOKa B KOJIEOATETbHOM KOHTYpE

31

3aKOH COXpaHEHUs PHEPTUH B UJICATLHOM
K0JIeOATeIbHOM KOHTYpe

32

3aTyxarolue 31eKTPOMarHuTHbIE
KosiebaHus. BeiHyXIeHHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHHs

33

ITepemennsbIii TOK. Pe3auctop u KoHIeHcaTop
B LIENIU TIEPEMEHHOTr0 TOKa




KaTyH_IKa HHAYKTHBHOCTHU B LICTIN

34 MIEPEMEHHOTO TOKA
3axoH OMa 1J1s1 2JIEKTPUYECKON LI

35 NEePEMEHHOT0 TOKa
Mo1HOCTh NEPEMEHHOTO TOKA.
AMIUTUTYHOE U ACHCTBYIOIIEE 3HAUCHUE
CHWJIBI TOKA U HampsbKkeHus. Pe3oHaHc B

36 ANEKTPUUYECKON Lienn
DuU3nYECKU MPAKTUKYM MO TEME
"HccnenoBanue nepeMeHHOI0 TOKa 4epes
MOCIIEI0BATEIbHO COETUHEHHBIE

37 KOHJICHCATOP, KaTyIIKy U pe3rcTOp"

38 Pemmenue 3agau
Wneanbublif TpanchopmaTop.
[IpousBoxacTBO, Nepeaaya u norpedieHne

39 INEKTPUUYECKON dHEpPTrun
DKOJOTUYECKHE PUCKU MIPH ITPOU3BOJICTBE
anexkTpolrHeprun. KynbTypa ncnonb30BaHus

40 3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU
MexaHn4eckune BOJHbI. XapaKTepUCTUKU

41 MEXaHUYECKUX BOJIH

42 CBoiicTBa MEXaHHUYECKUX BOJIH

43 3ByK. XapaKkTepUCTUKH 3ByKa
Du3n4eCcKuil IPAKTUKYM I10 TEME

44 "N3y4yeHue napamMeTpoB 3ByKOBOW BOJIHBI"
NudpasByk u ynprpassyk. [llymoBoe

45 3arpsI3HEHUE OKPYKAKOILIEH CpeIbl

46 Pemmenue 3agau




47

SHGKTPOMaI‘HI/ITHBIG BOJIHBI. I/I3Hy‘-I€HI/I€
OJICKTPOMArdiuTHBIX BOJIH

48

OHeprus 31eKTPOMarHUTHBIX BOJIH.
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH

49

[IIxana 37€KTPOMArHUTHHIX BOJIH.
[IpriMeHeHre IIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY

50

[IpuHIUTIBI paTMOCBSA3HU U TEIICBHUICHHUSI.
Paanonokanus. D1eKTpOMarHuTHOE
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl

51

KonTponsHas padora o teme "Konebanus
Y BOJTHBI"

52

Cgert. 3aKOH NMPSIMOJIMHEHHOTO
pacnpoCTpaHEHUs CBETa

53

Orpaxenue cBera. [Lmockoe 3epkaio.
Cdepuuaeckoe 3epkaino

54

Du3n4eCKUi IPAKTUKYM I10 TEME
"TTomyuyeHue n300pa>keHUs B CUCTEME U3
MJIOCKOTO 3€pKajia U JIUH3bI"

55

[Ipenomiienue cBera. AGCOMIOTHBIN U
OTHOCHTEJIBHBIN II0KA3aTellb IPEJIOMIICHUS.
[TonHOE BHYTpEHHEE OTpaKEHUE.
[IpenenbHbli yroi MoJHOIO BHYTPEHHETO
OTpakKCHHUS

56

Xop stydeit B mpusMe. Jlucnepeus cBerTa.
CnoxHBIN cocTaB Oenoro ceera. L{Bet

57

JInn3bl. ®OKYyCHOE PacCTOSTHUE U
ONTHUYECKas CUJIA JTUH3BI




Du3nYeCKUu IPAKTUKYM I10 TEME
"N3mepenne hoKyCHOTO pacCTOSHUS

58 pacceuBarOIUX JUH3"
[TocTpoenne n300paKeHUI B TNH3AX U UX
59 cucTteMax. YBeIMYCHHE JIMH3bI
60 Pemmenue 3agau
61 CkopocTb cBeTa M METO/BI €€ U3MEPEHUS
62 Hucniepcus cera. latepdepenius ceera
KorepenTHbie UCTOYHUKHU. Y CIIOBUS
Ha0JI0/IEHUSI MAKCUMYMOB U MUHUMYMOB.
63 [Ipumenenue naTephepeHITuN
Hudpaxuus ceera. Judpakunonnas
pemérka. YcinoBre HabMIOIEHUS TTIaBHBIX
64 MaKCHMYyMOB
Du3n4eCcKUu IPAKTUKYM I10 TEME
"Habmronenue nudpakuuu, HHTEpHepeHnu
65 Y ToJsipu3anuu ceera”
[Toniepe4HOCTh CBETOBBIX BOJIH.
66 [Tonsipuzanus cBera
67 Pemenue 3amau
68 KoHnTponbHast pabota mo teme «OnTuka
['paHuIbl TPUMEHUMOCTH KJIACCUYECKOU
MEXaHUKH. 3aKOHBI AIEKTPOIUHAMUKH U
MPUHLIUAI OTHOCUTENbHOCTH. [locTynarsl
69 CIIelIMaIbHOM TEOPUU OTHOCUTEILHOCTH
IIpocTpaHCTBEHHO-BPEMEHHOW UHTEPBAIL.
[IpeoGpazoBanust Jlopenma. Ycnosue
70 MPUYMHHOCTH. OTHOCUTEIBHOCTD




OJIHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHU U
COKpAIICHHUE IJTHHBI

OHeprus U UMIYJIbC PEISITUBUCTCKON

71 YaCTHUIIBI
CB43b MacChl C SHEPTrUEH U UMITYJILCOM
72 PETMATUBUCTCKOM YaCTHULIBI. DHEPTHS TOKOS
Du3nYeCKU IPAKTUKYM I10 TEME
"OnpeneneHne UMITYJIbca U SHEPTUHN
PeAATUBHUCTCKUX YacTull (1o gororpadusm
TPEKOB 3apsKEHHBIX YaCTULl B MATHUTHOM
73 nosie)"
74 PaBHOBeCHOE TEIIIOBOE U3TyUEHUE
75 3akoH cMenieHus Buna
I'unioresza M. I1nanka o kBaHTax. ®OTOHBL.
76 DHeprust 1 UMITyJIbC (OTOHA
®otosdpdexr. Onbitel A. I'. CTonerosa.
77 3akoHb! poTodddexra
VYpaBuenue DitHmTeiHa 17151 hoTodrddekra.
78 "Kpacnas rpanuna" ¢potosrpdexra
79 Jasnenue ceera. Onbitel [1. H. JIeOeneBa
80 BosHOBEIE CBOMCTBA YaCTHII
®uU3NYECKU MPAKTUKYM 110 TEME HIIN
"HccneqoBaHue 3aBUCUMOCTH CHIIBI TOKA
81 yepe3 CBETOAUO OT HalpsiKeHUs"
Bounsl ne bpoins. JlinuHa BonHbl ae bpoits
U pa3Mepbl 00JIACTH JIOKATH3AIUN
82 JIBUOKYILIEHCST YaCTUIIBI
83 KopmyckynsipHO-BOTHOBOM Tyasiu3m




84

Pemenue 3amau

85

KonTtposbHast padora mo temam: "OCHOBBI
CTQ", "KopIrycKyJIspHO-BOJIHOBOI
nyanusm"”

86

OMnBITHI 11O UCCIIEIOBAHUIO CTPOEHUS aTOMA.
[Tnanerapnras monens atoma Pezepdopma.
IToctynatel bopa

87

Bunael cnektpoB. CriekTp YpOBHEH S3HEPTUHU
aToMa BOJ0OpoAa

88

Du3nYeCKU IPAKTUKYM I10 TEME
"UccnenoBanue cekTpa pa3peskeHHOTo
aTOMapHOTO BOJIOPO/Ia  U3MEPEHUE
nocTostHHOM Punbepra"

&9

CHooHTaHHOE U BBIHYKACHHOC U3JIYUYCHUC
cBera. Jlazep

90

Hyxnonnas moxens siapa ['eiizenbepra-
NBaneHko. 3apsa1 U MacCOBOE YUCIIO SIAPA.
HN3otonsl. PagnoakTHBHOCTE

91

3aKOH pasnoaKkTUBHOrO pacnazaa. CBoicTBa
MOHU3UPYIOLIETO N3ny4yeHus. Bnusnue
PaZinOAKTUBHOCTH Ha JKUBbIE OPraHU3MBI.
Hozumerpust

92

OHeprus cBA3M HYKJIOHOB B sape. S aepHbie
cuibl. Jledekt maccel siapa. SnepHbie
peakmuu. Snepasie peakTopsl. [IpoGiaemsr
YIPaBIsEMOro TEPMOSIEPHOTO CUHTE3A.
DKOJOTHUYECKHE ACTIEKThI PA3BUTHS SACPHOM
SHEPreTHKU




93

MeTtobl perucTpauyy U UCCIeI0BaHUs
3JIeMEHTApHBIX YacTull. DyHaaMeHTaIbHBIC
B3aUMO/JICUCTBUS. bapnoHbl, ME30HBI U
nentoHsl. [Ipencrasnenune o CtangapTHOM
Mozenu. KBapk-TiIt0OHHAss MOJIENb aJIpOHOB

94

CoBpeMEHHbBIE ONTHYECKUE TEICCKOIIBI,
paanoTesecKoIsl, BHeaTMochepHas
ACTPOHOMHS

95

Bupn 38é3aH0r0 HebOa. Co3Be3nus, spKue
3Bé3,[II>I, IIJTaHEThI, UX BUAUMOC IBMXXCHUC

96

Conueunas cucrema. Conaie. ConHeunas
aKTUBHOCTh. MicTounuk 3Heprun ConHua u
3BE3

97

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
Jwnarpamma "crieKTpaibHbINA KJIacc —
cBeTUMOCTB'". Turbl ranakTuk. Y€pHoie
JBIPBI B AIpax TajJakTUK

98

Bcenennas. Pacumpenne Beenennoil. 3akoH
Xab6ma. Teopust bonbiioro B3psiBa.
PenukToBoe n3nyuenue. MacmrabHas
cTpykrypa Becenennoi. Meraranaktuka

99

Du3NYEeCKU IPAKTUKYM I10 TEME
"Habmronenus B teneckorn JIyHsl, TUTaHeT,
TYMAaHHOCTEH W 3BE3HBIX CKOTUIEHUI"

100

Comnueunas cucrema. Comnure. ConHeunas
akTUBHOCTbH. McTrounuk sueprun ConHia u
3BE3

101

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.




Jlnarpamma "cnekTpalIbHBIN Ki1ace —
cBeTUMOCTB'". Turbl ranakTuk. Y€pHolie
JBIPBI B AIpax rajJakTUK

Bcenennas. Pacuiupenne Beenennoil. 3akoH
Xa66mna. Teopus bonbiioro B3peiBa.

1
PenukToBoe n3nydyenue. Macmtabnas
102 cTpykrypa Becenennoi. Meraranaktuka
OBIIEE KOJIMYECTBO YACOB I10 102 13

[NPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA

» ®usuka. Mexanuka, 10 knacce/ Msaxumes I'.51., CunsaxoB A.3., O01iecTBo ¢
OTPaHUYECHHOM OTBETCTBEHHOCTHIO «IPODAY; AKIIMOHEpPHOE OOIIIECTBO
«3narenbctBO «lIpocBenieHre»

» ®uzuka. MonexkymnsapHas pusuka. Tepmoaunnamuka, 10 kinace/ Msikures .51,
CunsikoB A.3., OO1IECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY;
AxmmmonepHoe o6miectBo «M3narenserBo «lIpocBemenue»

» Gusuka. DnekrpoauHamuka, 10-11 kmacesl/ Mskumes I'.5., CunsikoB A.3.,
OO011ecTBO C OTPAaHUUCHHOM OTBETCTBEHHOCTHIO «J[PODAY; AKiIMOHEpHOE
obmectBo «M3narensctBo «IIpocBemenmey

» ®usuka. Konebanus u Boassl, 11 xnace/ Makumies I'.51., Cunsgkos A.3.,
OO011ecTBO C OTPAaHUUCHHOM OTBETCTBEHHOCTHIO «J[PODAY; AKlIMOHEpHOE
obmectBo «M3natenbctBo «IIpocBemnienner

» ®uzuka. Ontuka. KBanroBas ¢usuka, 11 knacc/ Mskumes I'.4., Cunsikos A.3.,
OO111eCTBO ¢ OTpaHMYEHHON OTBETCTBEHHOCTHIO «/IPODA»; AknmonepHoe

obmectBo «M3narensctBo «IIpocBerienney

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA
B.A.BonkoB YHuBepcanbHbIe TOypOUYHbIE pa3padoTku 1o ¢pusuke. 10 ki.: — M.:
BAKO, 2006

O.N.I'pomiieBa TeMaTnyeckre KOHTPOJIBHBIE U CAMOCTOSATEIbHBIE padOT 110



duzuke. 10 k1. — M. «Dx3amen», 2012

H.U 3opun «®uszuka. Pemenne 3anau. EI'D, 2014» M-2013, fAy3a-IIpecc

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
NHTEPHET

[{u¢poBbie KOMIOHEHTHI yUeOHO-METOJUYECKIUX KOMIUIEKCOB 110 BCEM pasjieiam
Kypca hu3nku

3anaynuk (nudpoBas 6a3a JaHHBIX IS CO3/IaHUS TEMATHUECKUX U UTOTOBBIX
Pa3HOYPOBHEBBIX TPEHUPOBOYHBIX U MPOBEPOYHBIX MATEPHAIIOB JIJIS
opranmu3ainuy (ppoHTATHFHON U UHANBUIYATBHON pabOTHI)
O0111enop30BaTENbCKUE UPPOBbIE HHCTPYMEHTHI YUeOHOU eI TEIbHOCTH
Crneumanu3upoBaHHbIe HU(POBBIE HHCTPYMEHTHI YUEOHOH eATeIbHOCTH
Ennnas xomnexmus mudpoBeix odpazoBarenbHbIX pecypcoB (http://school-
collection.edu.ru/)

Karanor ®enepansHoro neHTpa nHGOpMaMoOHHO-00pa30BaTEILHBIX PECYPCOB
(http://fcior.edu.ru/): uaDOpMaLIMOHHBIE, FTEKTPOHHBIE YIPAKHEHUS,

MYJIbTUMECIHA PECYPCHI, 9JICKTPOHHLBIC TCCThI
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